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ABSTRACT 

A criiica! tabulation of observed spectral lines below 2000 Angstroms 
has been prepared from the published literature up to May !972. It is intenJed 
pnncipaily as an aid to those physicists and astronomers who deal with ihe 
spectra of highly stripped atoms. This report includes the first 36 elements, 
from hydrogen (including deuterium) through krypton. The tabulation is divided 
into two main sections: the emission lines by spectrum, and a finding list. The 
entries for each element give the ionization species, ground state term, and 
ionization potential, as well as the best values of vacuum wavelength, intensity, 
and classification. A list of the pertinent references is appended at the end. 

Problem Status 

This is a final report on one phase of the problem. 

Authorization 

NRL Problem NO I-33 
Project RK 011-07-41-5072 

Manuscript submitted May 16, 1973. 
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ATOMIC A   - IONIC EMISSION LINES BELOW 2000 ANGSTROMS 

Hydrogen Through Krypton 

INTRODUCTION 

This repol is a critical tabulation of 34,700 spec- 
tral lines below 2000 angstroms prepared primarily 
from information in the literature published up to 
May 1972, and from a few publications after that 
date, it is intended as an aid to those researchers who 
deal with the spectra of highly stripped atoms. This 
report includes spectra of atoms and ions for .he 
first 36 elements, from hydrogen (including deuterium) 
through krypton. It adds to, revises, and supersedes 
a previous report* which covered only the first 18 
elements. 

In most cases, only those lines which havf; been 
observed are listed in the tables. Notable exceptions 
are the lines of the hydrogenic atoms, for which few 
observations have been reported for elements beyond 
oxygen. Further, even in the case of some observed 
lines, the wavelengths given are those predicted 
from a comprehensive analysis of the spectrum rather 
than thf measured values (Ar I! is an example). 
Additional lines have been predicted by one of us 
(RLK) from unpublished extrapolations along iso- 
electronic sequences. Some unobserved weak lines 
in muhiplets have also been included for complete- 
ness. Such predicted values of wavelength are marked 
by the symbol P following the wave!°n^th. 

ARRANGEMENT OF THE TABLES 

The tabulation is divided into two main sections. 
Section I lists the lines by spectrui l, and Section II 
is the finding list of all the lines listed in Section I, 
plus the K„ x-ray lines of the elements from carbon 
through krypton. 

The entries in Section I are arranged by element 
(ordered by atomic number), with subdivision into 
the first spectrum, second spectrum, etc. Within 
each spectrum, the lines an: arranged in order of 

increasing wavelength. This means that in a multiple! 
with several lines, those lines may not be listed 
consecutively. 

Ground State and ionization Potential 

The ground configuration and ground-state term 
description are given for each stage of ionization. 
whether spectra below 2000 angstroms have been 
observed or not. The ionization potentials are listed 
in electron volts <eV) and in reciprocal ccniimeter 
(cm-1) and have been obtained from Moore's* crit- 
ical survey or from the comprehensive compilation 
by Kelly and Harrison.t The values which are based 
on extrapolation rather than observation are en- 
closed in square brackets. The conversion factor 
between eV and cm"' is 0.000123981 eV = I cm'. 

Wavelengths 

The vacuum wavelengths are given as they are 
reported in the refeience listed first for each line. 
Where more than one publication reports the wave- 
length of the same line, the decision as to which to 
retain was based primarily on the senior author's 
judgement of the best value. This judgement was 
based on consideration of the date of publication, 
on probable accuracy from the type of instrumentation 
used and the wavelength standards employed, on 
the spectroscopic source used, and on the compari- 
son of the observations with the wavelengths pre- 
dicted from the best known values of energy levels. 

The accuracy of the wavelength varies -vith the 
date of obse vation (because of the wavelengtn stan- 
dards) and also with the wavelength range covered, 
the type of source, etc. As a general guide, lines 
measured since 1960 and with wavelengths reported 

*R. L. Kelly. "Atomic F.nission Lines Below "'000 Angstroms: 
Hydrogen Through Argon." NRL Report 6648, Heb I9*S. 

*C. E. Moore, Report NSRDS-NBS34. Nat. Bureau of Standards, 
Washington. DC. 20234 (Sept. 1970). 

tR. L. Kelly and D. E. Harrison. Atomic Data 3, 177-93 (1971). 



to a tenth of a miiliangstrom have an uncertainty 
less than 2 milliangstroms: all other lines reported 
since 1940 have uncertainties of two or three in the 
last figure given. 

Wavelength standards recommended in 1962 by 
Commission 14 of the International Astronomical 
Union (reference H4) are indicated with the symbol 
ST following the wavelength. Those pro wed by 
Minnhagen (Ref Ml6) and Persson (Ref. '14), as 
well as others proposed in Si. Ge, and T i, are marked 
st. The letter P following a wavelength means that 
that wavelength has been predicted. The vacuum 
wavcnumber has been omitted since it can be obtained 
by a simple inversion of the vacuum wavelength. 

Intensity 

Only a single intensity is given for each line, 
selected where possible from the source in which the 
particular spectrum was reported as most prominent. 
The listed intensities have been normalized (by the 
senior author) to a maximum of 1000 for convenience 
in comparing the different references. The normaliza- 
tion procedure was usually a linear transformation 
of the intensities reported by the original authors, 
but logarithmic transformations have also been used. 
There continues to be a need for a single, consisten ly 
used intensity scale. The normalization to 1000 in 
this report was adopted as a compromise between 
the long-standing scale extending from 00 to 10 
and some later publications with maximum intensities 
of 100,000. or even more. 

As always, the comparison of intensities presents 
a most vexing problem, particularly when one ref- 
erence overlaps another. In most publications, the 
intensities are visual esrirr-.tss of emulsion blackening. 
These intensities are significant only over a limited 
range of wavelengths for a particular source operated 
in some particular way. Foi various reasons, intensi- 
ties given by different observers are seldom com- 
patible. The intensity figures, which must always be 
regarded as rather imprecise, have the following mean- 
ing: when two lines in a narrow wavelength region 
are reported with different intensities by the same 
obseiver, the one with the larger number is generally 
the more intense. 

A few descriptive symbols are used, most of them 
being listed with the intensity value. The symbols 
have the following connotations: 

A   Autoionizing; upper state above the ioniza 
tion limit, 

b    Blend of two or more lines 
J    Diffuse 
f     Forbidden by electric dipole selection rules 
H    Ground term 
h    Hazy 
P (following A)   Predicted wavelength 
r     Reversed 
ST Standard Line (recommended) 
st   Standard Line (proposed) 
w   Wide 

Multiple! Numbers 

The multiple! numbers assigned by C. E. Moore 
(Refs. MI8-M23) are given following the wave- 
length. Some lines missing from the multiple! tables 
are added, but overlapping lines with the same wave- 
length in a multiple! have not been listed twice. 

Classification 

The classifications of the transitions are given in 
the usual form, with the lower state listed first. They 
are divided into columns showing configuration, 
term, and J-value. 

Configuration —The configurations are given in 
enough detail to be self-explanatory. In general, 
those parts of the configuration which are given 
represent electrons ou!side the next lower closed 
shell. 

Verm-The symbol # is used to denote the ground 
term. Otherwise, the term designation is given in 
a notation which follows that of Cowan and Andrew,* 
presented below in symbolic form for the two-e'ectron 

Type of 
Coupling 

LS 

LK 

JK 

ii 

Description Notation 

[(C,C2)L,(Sls2)S]J 2S+lLj 

[|(ßIß2)L,s1|K,s2]J L[Kjj 

ff(ß,s1)j1,fi2lK,s2]J jJKJj 

[(C.s,)j„(C2s2)j2JJ GIJ2)J 

J-Value—Tht J-values are given in separate col- 
umns to avoid the use of subscripts. 

Additionally, the various terms in complex spectra 
are frequently indicated by the use of lower case let- 
ters a,b,c..(for low-lying terms of even parity) or 

*R. D. Cowan and K. L. Andrew. J Opi. Sm. Am 55, 50?-5l6 
(1965). 
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z.y.x....(for low-lying terms of odd parity). These 
symbols have been retained even though they have 
net been used consistently by the various authors, 
and they have significance only when referred to the 
complete set of energy levels given in the original 
reference. 

In general, the primary references for notation and 
classification of the obsep/ed spectra are the fine 
publications of C. E. Moore (Refs. MI8-M23). 
although much of "Atomic Energy Levels'* (M22) 
is now out of date. In all cases, the wavelength of 
the transition was compared with that predicted 
from the known energy levels to verily the classifica- 
tion.* Questionable classifications are indicated by 
a  question  mark   following  the   term   description. 

We have departed trom older notation in tiot using 
primes, double primes, etc.. to indicate those con- 
figurations which have, as parent terms, excited states 
of the next higher ion. Instead, the parent terms 
are given where they are known and where they are 
not immediately obvious. 

.jrds at this stage offers the advantages that an error 
u» a card can be corrected without i. reducing new 
errors and that the cards can be read onto magnetic 
tape for convenience in handling and listing. 

The information was set in print at :he Govern- 
ment Printing Office on the Linmron. an automatic 
photocomposition machine which produces, directly 
from magnetic tapes, photographic negatives for 
making printing plates. The large number of page 
formats required to keep this volume fairly compact 
made it necessary to write a complex edit code which 
produced a tape to drive the Linotron directly as 
described by Scott.* The punched card information 
was copied onto magnetic tape Trom which, after 
sorting, it was run through a special computer editing 
code which wrote another tape (containing the 
original t'atu plus editing information) which then 
served as the input for the Linotron. I he writing 
and running of the edit code constituted the chief 
contribution   to  this   report   by   the junior  author. 

References 

References (appearing at the end of this report) 
are given with each spectral line to allow the reader 
to refer to the original publication. Where three ref- 
erences are given, the first reference is the one from 
which the wavelength was taken, the second relates 
to the intensity, while the third relates to the classi- 
fication. Fewer than three references indicates either 
that the intensity or the classification is unknown 
or that the same reference was used for two or three 
of the above items (since reference numbers are not 
repeated in the reference column). In every case. 
the first reference refers to the wavelength 

The references are listed with a letter and a number, 
rather than the three-digit numbers used in the pre- 
vious report. With this change, we hoped to make it 
easier for the user to locate a specific publication by 
knowing its author. 

PREPARATION OF THE TABLES 

The data were assembled from the literature and 
punched onto cards. Duplications were removed 
and disagreements were resolved by comparing 
the observed spectra with the spectra predicted 
from the atomic energy levels. The use of punched 
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lONlZATfON POTENTIALS «•¥), BOTH TliiKORETlCAl. AND EXPERIMENTAL, FOR / = I TO / 

SPECTRUM NL'MBFB 

titmtm / ' II III IV V VI VII VIII IX X XI XII 

1  

XII! 

H ! 11 59» 

He -» 24 5*7 54416 

ü ) 5 392 7563« 122- 51 

Be 4 • 122 11.211 l«3.3M 217713 

B <. i.m 25 154 37 9)0 259 161 340217 

C * II 2*0 24 31) 47**7 64 492 392 077 489 981 

N 7 14.334 29 601 47 44« 77 742 97 fc- 552057 667 029 

0 * Hilf 35 116 54 934 77 412 II)«'» 13« 116 719 115 871 190 

f 9 12422 34 970 62 707 87 118 114.4 157 161 1*5 112 951 («6 110)09 

Ne to 21.5*4 40 962 65 4' 97 11 12621 157 93 207 27 219 09 1195 797 1162 16 

N. 11 5 139 47 216 7164 •»891 1)8 19 172 15 20*47 264 II 299*7 1465 091 1*48 66 

Mf 12 7 64* 15 035 M'4) 109 24 141 26 1*6 50 224 94 265 9C )27 9< )67 5) 1761 802 19*2*1 

At 13 '9*6 II12« 21447 11999 15171 190 47 241 41 2*4 59 1)0 21 198 57 442 07 2085 9*J 2)04 0« 

Si 14 • 151 16 345 3)492 45 <4I 166 77 20S 05 246 52 101 17 Kl  10 401 41 47*0* '2) 50 2417 67* 

P l< 104*6 "725 30 18 <l 17 65 021 22041 2*1 22 30941 )7I 7) 474 50 4-N 57 56041 «II *' 

S It 10 1*0 23)3 3413 47 304 (72 74) 88 049 2S0 91 )2«21 179 10 447 09 504 78 5*4*5 *5I *1 

CI 17 12 967 2311 39 61 5)46 67 i (96 981 1 '4 19) 148 ^8 4O0 0< 4M 62 529 2* 591 97 *5* 69 

Ar IK 15 75» 27629 40 74 59 81 75 02 91 007 124 119 14) *i* «22 44 478 68 5!K9< *I8 24 616 09 

K 19 4 (41 31 625 45 72 609! 1«: 66) CW89) 1 1 7 >6 154*6 175*14 VI144 5*4 1.1 *29 09 71402 

Cl :o 6 II) II 171 50 90* 67 10 8441 1108 781 127 7 147 24 188 54 2 11 270 <9| 25 656 )9 726 01 

Sc :i 654 1230 2<<76 7)47 91 66 mi (117) 158 7 l!<0 02 225 12 249 8)2 (!<< 755 47 

Ti »2 6*2 13 5« 27 491 4)266 »9 20 119 1* 408 1*1 5 (191) 21^91 2*5 23 .VI 497 7*7 33 

V 2) 6 74 K65 29 310 46 707 (65 2)) 128 12 150 17 17) 7 (204i (2)01 255 04 JOS 25 136 2*7 

Cr 2* 6 766 1650 10 9* (49 l| (711 90 5* 1*1  1 IIC4 2) 209 8 (242) 17701 (297) (354) 

Mn 25 7 455 15 640 31667 (5)1 (7)) (97) 119 27 (19621 (221 4) (24*5, (283) (313) '421 

he 26 7 170 16 IS 30.651 (56) (77) (101) (1261 IM 06 2H04 2*2 1 290 4 .128) 1)60) 

To 27 7*6 1706 1) 50 (51) («II 1105) mn (159) 18* 11 27*7 !0< (!)<) (375) 

Ni 28 7635 1« 1*8 36 17 (59) (82) (110) (116) (165) ll«5> 224 5 171 : (1521 (1841 

Cu 29 7 726 20 292 36«) 55 1» 1(51 mn Mil (1701 (201) (2141 It A il7Cl 1401) 

/n »0 9 394 17964 19 722 (6)| (87) (114) 1144) (176) (207) (241) I27*I 1.) 1 11 (421) 

G» 11 5999 20.51 )0 7l 642 1901 (117) 1147) (1791 (214) (24*1 12841 132II (»5*1 

Ge 32 7*99 15 9)4 3422 4571 9)5 (120) (1511 11*11 (217) (255) 12911 (1)0) (169) 

As 3) 9*1 18 63) 28351 50 1) 6263 127 6 1154) (1871 (222) (259| ()00l (U8l (.179) 

Se 14 9752 21 19 30820 42944 168 3) 81 70 1554 (191) (227) (2*41 (104) (347) 1)88) 
Br li It «14 21 * 359 (4«l (59 7) 18861 (101) 192 8 (2)2) (270) DIOl (352) 1)98) 

Kr 3* 13 999 2'359 36 95 (53) (65) (7«.5) 1111 01 (12)1 2)0 9 (275) (l|*l |15S) (40)1 
1 
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KAYMOND I.  KELLY AND DON E  HARRISON. ATOMIC DATA 3, 177-93 (1971) 

Htnwni i XXVII XXVIII XXIX XXX XXXI XXXIi XXXIII XXXIV XXXV XXXVI 

Co 27 
- 
[lOOflj 

■ 

Ni :« [10288] [107751 
Cu :9 [25«) [11*2] [115661 
/n w (2647) [27801 [11864] [123871 
Ga ii 12668) (2(40) [2912) [12*95) [1323*1 

Oe 32 (2723) (2863) (3041) [31921 [1355»! [14117] 

A» J3 (27681 (2920) 13065) (3248) [3<09i [144451 [I5026J 
Sc 14 (279*) (2965) (3123) (3274) (3463) [36331 [I5365J [15964! 
Br JJ (2155) (2997) (3170) (3334) 13490) (16*4) [i«65] [16313) [16933) 
kr 1» [2953] (3056) (3203) (3381) (3551) (3712) (3912) [41051 [172921 [17931] 

1 
Hlcmem / XIV xv XVI xvii XVIII XIX XX XXI    1    XXII XXIII XXIV xxv XXVI 

S: 
P 

14 2673 11 
2816943 3069 76 13 5 

(13.5 

1 
W. -OBSERVED 
»*)-EXTRAPOLAl 

CALCULATiO 
>»)    KXTRAPOLA1 

CORRECTION 

ION BASED ON HA RTEEFO 

ELATIVI! 

CK      

!TIC 
S 
Ci 
Ar 

16 
17 
III 

707 14 
749 74 
75' 71 

'123 816 
809 19 
854 75 

3494 10 
1658 425 

[918] 
3946 19 

4120 788 4426.1 1 

[135 
NS 
ION INCLUDING R 

K 19 787 13 861 77 (966) [I034| 4610955 4933 93 
Ca :o 81661 895 12 (9741 11085) [11571 5129 045 546974 

Sc :i 829 T) 926 00 11009) (1094) (1210) [12881 (54751 [6033.6] 
Ti 22 86) 13 940 16 11042) (1131) (1220) (1342) 11425) [6249] [6625.6! 
V ?i 895.58 974 02 HG58I II165) (1259) (1353) 11482) [1569] [6851) [7245.9] 
Cr 24 184 10 101064 (1093) .1182) 11295) (1394) (1493) i 1627) [1720) [7482] [7984.5] 
Ml) 25 I404i 4353 11362 (1220) (1313) (1431) Ü336) (1640) (1780) [1879) [814I] [857I.5J 

ft ■>6 (391) 14561 489 5 1266 1 (1353) (1451) (1575) (1685) (1794) (1910) [2045] [8828] [V-77.2] 
Co 27 1409) 1442) (512) 5468 1403 0 (1493) (1596) (1725) (1841) (1955) (2I06) [22I8] [9544J 
Ni 2« (426) 1461) 1496) no) 607.2 1546 9 (1639) (1747) (1882) (2003) (2I23) (2279) [2398] 
Cu 29 (435) (4791 1517) (554) (632) (671) 1697.9 (1793) (1905) (2045) (2I73) (2298) (2460) 
7n 10 (454) 1489) (516) 1575) 1614) (697) [737.8] 1855.9 (195?) (2070) (2216) (2350 (2479) 

Ga 3i 1475) (510) (546) (596) (637) (677) (765) [808) [2020] <2I20) (2242) (23*3) (2533) 
Oe 12 1409) (533) 1568) (607i 1658) (701) (744) 1836) [881] [il92) (2294) (242I) (2577) 
As 11 1421) (462) (594) (630) (670) (724) (769) (813) (910) [953] [2372] (2474) !2606) 
Se 14 1411) (475) 1519) 1657) (695) (736) (793) ' JJ9) (886) (987) [!037] [2558] (2261) 
Br 35 1441) I486) (531) (579) (724) (762) (806) 864) (913) (56!) (I068) [1.20] [27521 

Kr 16 I45h (497) 1545) 1593) (642) (794) (833) (87„) (939) (989) (I039) (1151) [1206] 
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PERIODIC CHART OF THE ELEMENTS 

1 A 11 A III B IV B VB VI B VII B VIII I £S HE 111 B IV A 
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ELEMENT 

H 

He 

Li 

Be 

B 

c 
N 

O 

F 

Ne 

Na 

Mg 

Al 

Si 

P 

s 
Cl 

Ar 

K 

Ga 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Gu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

SPECTRUM NO. 

I 

\ 
\ 

X 

V 

III 

V 

VII 

IX 

XI 

XIII 

XV 

XVII 

XIX 

XXI 

XXIII 

XXV 

XXVII 

XXIX 

XXXI 

XXXIII 

XXXV 

II 

IV 

VI 

VIII 

X 

XII 

XIV 

VXVI 

XVIII 

XX    x 

XXII 

XXIV 

XXVI 

XXVIII 

XXX 

XXXII 

XXXIV 

XXXVI 

\ 
\ 
\ 
\ 

ISOELECTRONIC 
SEQUENCE 

• KrI 

• BrI 

•Sei 

• AsI 

• Gel 

•Gal 

•Znl 

•Cul 

•Nil 

•Col 

• Fe I 

•Mnl 

•Crl 

• V I 

•Til 

•Sei 

•Gal 

• KI 

' Arl 

•CII 

• S I 

• r I 

• Si I 

•AI I 

•Mgl 

• NaI 

• Nel 

• Fi 

• OI 

•NI 

\     • C I 
N' B I 

•Bei 

•Li I 

•Hei 

•H I 

\ 

\ 

Nomograph for determining spectrum number in an isoeiectronic sequence. The 
example indicated by the dashed line show«: that Ca XVI is isoeiectronic with B I. 
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SECTION I 

Emission Lines by Spectrum 



H I H I 

HYDROGEN ! (H"+), ~ = 1 
Ground State  Is 2Svt (1 electron) 

Ionisation Potential  109 678.764 cm *;  13.598 eV 

Element Wavelength Intensity Munkle! Configuration Term ii References 

H I 914.576   P 2 17 It-lip *«S-*P* Vi-* G2.M23 
H 1 914.919   P 2 16 ls-!7p g*S «p- Vi-% G2.M23 
H I 915.329   P 2 15 Is   I6p *«S-«P" <h-f, G2.M23 
H I 915.824   P 3 14 Is   I5p g*s-*r fc-% G2.M23 
H I 916.429   P 3 13 ls-14p g*s*r + -\ G2.M23 

H 1 917.181    P 4 12 Is -13p g*S*P° ■A-% G2.M23 
H I 918.129   P 5 II It-I2p ?*s-»p- *-* G2.M23 
H I 9!9.35l    P 7 10 Is   Up j»S-»P* <h-% G2.M23 
H 1 920.963   P 9 9 ls-lOp *'S  «P° Vi-tt G2.M23 
H ! 923 150   P 10 8 ls-9p «'S-'P- ■/»-% G2.M23 

H I 926.226   P 20 7 ls-8p t*s*r Vk-% G2.M23 
K I 930.748    P 30 6 ls-7p g'S - «P* ■A-% G2.M23 
H I 937.803   P 40 5 Is -6p g»s »r '*-* G2.M23 
H 1 949.743   P 70 4 Is - 5p g'S   *P° % -ft G2.M23 
H I 972 537   P 130 3 Is -4p g's.'r V.-% G2.M23 

H I 1025.722   P 300 2 Is- 3p ?»s-»p- %-% G2.M23 
H I 1215.668   P 670 1 ls-2p g^s ■ *r V,-* G2.M23 
H I 1215.674   P 330 1 ls-2p g'S - >P" %-Vi G2.M23 

Preceding page blank 



D I D I 

DEUTERIUM I (D^), Z = 1 
Ground State Is *Sin (1 electron) 

lonization Potential 109 708.608 cm1;  13.602 eV 

E It meat Wavelemph loicaaly Multiple! Caafipntiaa Term j-j References 

D I 925.974   P 7 Iff* **s*r %-% G2 
p r 930.495   P 6 lt-7p ,«S-«P* *-% 02 
k> 1 937.548   P 40 5 li  6p ff*S-»F %-% G2.K8 
D I 949.485   P 70 4 li-5p *«s-»r *-% G2.K8 
D I 972.272   P 140 3 li-4p «»S   »P* "A-* G2.K8 

D I 1025.443   P 320 2 Is  3p g*S   «P* *-* G2.K8 
D 1 1215.339   P 1000 1 It  2p g*S-*V° %-* G2.K8 



Ke I He II 

HELIUM I (He0+), Z = 2 
Ground State  Is* *S0 P electron«) 

lonization Potential  198 310.76 citr1; 24 587 eV 

Element W.velcngth Intensity Multiplel Coaiigura'ioa 
r  

Term 1.1 Reference: 

He I 320.392 20  -A 

  
U2P-2P* »p*-»p 2-2 M4 

He I 505 500! 4 It*   l*15p g'S  'P- 0-1 M4 
He I 505.6840 6 l«*UI4p g's >r 0-1 114 
He 1 505.9122 8 ls*-UI3p g'S - 'P° O-i M4 
He I 506.2000 10 Is*-lsl2p g's-'F 0-1 M4 

He I 506.5702 15 li'-lsllp g'S-'P" 0-1 Ml 
He I 507.0576 20 10 ls'-lslOp g'S - >?' 0-1 U* 
He I 507.7178 30 9 Is*-ls9p g'S-'P* 0-1 M4 
He I 508.6431 40 8 Is1- ls8p g'S-'P- 0-1 M4 
He I 509.9979 50 7 Is'-^p g'S-'P" 0-1 M4 

He I 510.2586 ls,-ls7« «'S-'S 0-0 M4 
He I 512.0982 70 6 Is*- ls6p g'S - 'P° 0-1 114 
He I 512.5Ü3 Is1- Is6s g'S-'S 0-0 M4 
He I 515.6165 100 5 Is* - ls5p g'S-'P" 0-1 M4 
He I 516.3592 ls»-U5s g'S-'S 0-0 M4 

He I 522.2128 160 4 Is1 - ls4p g'S-'P" 0-1 M4 
He 1 523.7238 lsJ-ls45 g'S-'S 0-0 M4 
He I 537.02% 400 3 Is1- Is3p g'S-'P" 0-1 M4 
He i 537.330« Is,-ls3d g'S-'D 0-2 M4 
nc i *"»*» oQ^£. Is* - ls3p g'S-'P° 0-1 M4 

He I 540.9354 Is* - Is3s g'S «s 0-0 M4 
He I 584.3340 1000 2 1s1-1 s 2p g'S-'P" 0-1 M4 
He I 591.4117 40 1 ls»-ls2p g-S-'P° 0-i M4 
Ke I 601.4041 ls*-ls2s g'S-'S 0-0 M4 
He I 625.6 lsI-ls2s S:S->S 0-1 K8 

HELIUM II (He,+), Z = 2 
Ground State  Is 2Sf« (1 electron) 

lonization Potential 438 908.854 cur1; 54.416 cV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

He II 229.431    P 5 11 ls-12p S'S - 2P° y,-% G2.M23 
He II 229.736   P 6 10 Is - lip g'S-'P" Vi-% G2.M23 
He II 230.139   P 9 9 is-lOp g«5-»P° %-% G2.M23 
He II 230.686   P 12 8 ls-9p g'S-'P" %-% G2.M23 
He II 231.454    P 17 7 Is   8p g'S-»P° %-% G2.M23 

He II 232.584    P 24 6 ls-7p g»S - *?" %-% G2.M23 
He II 234.347    P 40 5 Is -6p g'S-'P" %-% G2.M23 
He II 237.331    r 70 4 ls-5p g»S-»P° %-% G2.M23 
He II 243.027   P 130 3 ls-4p ?»S - *P° Vi-% G2.M23 
He II 256.317   P 320 2 ls-3p g'S-M»0 *k-*k G2.M23 

He II 303.781 665 1 Is -2p g»S-»P° ttt-% G2,M23 
He II 303.786 335 1 ls-2p g»S-*P° %-% G2.M23 
He II 949.301    P 9 19 2p-10d »P°-*D Vi-% G2.M23 
He II 949.354    P 17 19 2p-10d »P°-»D %-* G2.M23 
He II 958.670   P 13 18 2p-9d ,po . tp %-% G2.M23 

He 11 958.724    P 22 18 2p-9d jp°.ID %-% G2.M23 
He II 97^.083    P 18 17 2p-8d »P° - >D Vi-% G2.M23 
He II 972.138    P 32 !7 2p-8d >P° - *D %-% G2.M23 
He II 992.334    P 27 16 2p-7d *P°-*D %-% G2.M23 
He II 992.39i    P 48 16 2p-7d *P° - »D %-% G2.M23 

525-206  O - 73 



He II He II 

Element Wavelength Intensity Multiple! Configuration Tcnn II References 

He II 
He II 
He II 
He II 
He II 

He II 
He II 
He I! 
He II 
He II 

1025.241    P 
1025.302   P 
1084908   P 
1084.975   P 
1215.088    P 

1215.171    P 
1215.175   P 
1640.332    P 
1640.474    P 
I64C.490   P 

42 
77 
73 

132 
143 

260 
30 

333 
600 
70 

Zp-6d 
2p-6d 
2p-5d 
2p-5d 
2p-4d 

2p-4d 
2p-4d 
2p-3d 
2p-3d 
2p-3d 

«P*  »D 

»P*-»D 
»P*-»D 

*P*-«D 
»P*-»D 
'P*-»D 
«P*-»D 
»P*-»D 

*-* 
*-% 
%-* 

G2.M23 
G2.M23 
G2.M23 
G2.M23 
G2.M23 

G2.M73 
G2.M23 
G2.M23 
G2.M23 
G2.M23 



I. I 

LITHIUM I (Li0+). Z = 3 
Ground State ls22s »S,« (3 electrons) 

Ionization Potential 43 487.150 cm **; 5.392 eV 

Li III 

Element Wavelength Intensity Multiple! Configuration Te-n J J References 

I.l I 142S.11 -A Is2s2p   l$2p5p «P*-«P K* 
Li I 1491.87 -A is2s2p- Is2p4p «P"-«P KS 
Li I 1674.76 •A Is2s2r> - ls?p3p 4P-, «p. K8 
Li I 1901.50 -A Is2«2p- !s2s6s «P*-*S K8 
Li I 1980.59 -A Is2s2p   Is2s5s «P*-4S Kl 

LITHIUM II (Li1+), Z = 3 

Ground State   Is2 »So (2 electrons) 
Ionization Potential  610 079.0 cm1; 75.638 eV 

Element Wavelength 
  

Intensity Multiple! Configuration Term J-J References 

Li II 171.582 100 3 Is2-ls4p *'S-'P° 0-1 E3.M23 
Li II 178.015 100 2 N*-ls3p «'S - 'P' 0-1 E3.M23 
Li II 199.282 300 1 ls*-ls2p g'S - 'P* 0-1 E3.M23 
Li II 210.1 f Is*-ls2s *'S-»S 0-1 K8 
Li II 944.73 5 ls2s-ls4p »S-»P° 1-2 P5 

Li II 1017.88 5 Is2p-ls5d »P°-3D 2-3 P5 
Li II 1131.884 15 ls2p- ls4d »F-'D 2-3 P5 
Li II 1166.63 5 ls2p - ls4s 'P°  »S 2-1 P5 
Li II 1198.082 700 ls2s-ls3p 3S - 3P° 1 -2 P5 
Li II 1237.287 10 1 s 2p   1 s 4d 'P0-'D 1-2 P5 

Li II 1253.324 5 ls2p- ls4s ip«. iS 1 -0 P5 
Li II 1420.891 60 Is2s -ls3p ■S-'P" 0-1 P5 
Li II 1492.931 6U 1s 2p   1 s 3d 3P°  3D 1-2 H5 
Li II 1492.973 100 Is2p-ls3d 3P°-»D 2-3 H5 
Li II 1493.036 20 1s 2p -1 s 3d 3P°-3D 0-1 H5 

Li II 1653.076 60 1 s 2p -1s 3s 3P° - 3S 1-1 H5 
Li II 1653.132 100 1 s 2p -1 s 3s »P° - 'S 2-1 H5 
Li II 1653.212 20 ls2p- ls3s »P° - 3S 0-1 H5 
Li II 1681.667 400 ls2p - Is 3d ■P°-:D 1-2 P5 
Li II 1755.331 100 ls2p- Is3s 'P°-'S 1-0 H5.W2 

LITHIUM III (Li2+), Z = 3 
Ground State   Is 2Si/2 (1 electron) 

Ionization Potential 987 660.945 cm l;   122.451 eV 

Element Wavclcnjrth Intensity Multiple! Configuration Term J-J References 

Li III 102.856    P Is   8p g»S - *P° Vi •% G2 
Li III 103.359    P ls-7n g*S - »P° "A-% G2 
Li III 104.142    P Is - 6p g*S - SP° "ii-% G2 
Li III 105.468    P ls-5p S»S - »P° ■A-% G2 
Li III 107.999    P !0 ls-4p g'S - 3P° %-% G2.K8 

'-■'■■ - ;---.'•:-i'., 



Li III Li Bl 

KSemeni 
  

Wavelength Inieniily 
 1 

Mutaf-lei Coofifunlioa Tens } J References 

I.I III 113.905    P 30 ls-3p g»S-*P* %-% G2.K» 
Li SI! 134.998    P ICO ls-2p g'S'V ■*-* G2.K8 
Li I.'I 441.00      P 2-7 G2 
Li I!i 455.63     P 2-6 G2 
Li 111 482.14      P 2-5 G2 

Li III 540.00     P 2-4 G2 
Li !II 728.98     P 2-3 G2 
Li III 1060.41      P 3-8 G2 
Li III 1116.33     P 3-7 G2 
Li III 1215.05     P 3-6 G2 

Li III 1423.88     P 3-5 G2 



Be I Be II 

fcica 

He I 
He I 
Be I 
3e I 
He i 

Be I 
Be I 
Be I 
Be I 
Be 1 

Be I 
Be I 
Be I 
Be ! 

BERYLLIUM I (Be0+), Z = 4 
Ground State  Is22s» 'S« (4 electrons) 

lonizatit n Potential 75 192.07 cm •; 9.322 eV 

Wavelength 

1426.117 
1491.765 
1661.478 
1907.16 
1912.53 

1919.80 
1929.71 
1943.72 
1956.67 
1964.63 

19*5.17 
1997 95 
1997.98 
1998.07 

Intensity 

125 
250 

1000 
100 
100 

200 
300 
500 
100 
900 

300 
100 
300 
600 

M'ilt.iVi Configuration 

2s»-2s5p 
2$,-2s4p 
2s»-2s3p 

2s2p-2sl2d 
2s2p-2slld 

2s2p-2slOd 
2s2p-2-9d 
2s 2p- 2s 8d 
2s2p-2s8s 
2s2p-2s7d 

2s2p-2«7s 
2s2p 2s6d 
2s2p-2s6d 
2s2p- 2s6d 

Term 

*'s »r 
g'S - H" 
g>S->?° 
SP°-»D 
»PJ - »u 

'V - »D 
>P* • JD 
SP°-aD 
»P°-»S 
»Pr   »D 

»P° - »S 
SP° - SD 
SP° - *D 
»P° - »D 

J   J References 

0-1 h 
0-1 n 
0-1 ii 
2-3 J3.P7 
2-3 J3.P7 

2-3 J3.P7 
2-3 J3.P7 
2-3 J3.P7 
2-1 J3.P7 
2-3 J3.P7 

2-1 J3.P7 
0-1 J3.P7 
\-7 J3.P7 
2-3 J3.P7 

BERYLLIUM II (BeI+), Z = 4 
Ground State  Is22s 2Si,2 (3 electrons) 

Ionization Potential!  146 882.86 cm «;  18.211 eV 

Klement Wavelength Intensity Multiple: Configuration Term 1-1    I    References 

Be II 725.71 100 2s-7p g'S - »P° Vi-% P7 
Be II 743.58 300 2s -6p g2S . 2p° 'k -% P7 
Be II 775.362 400 2s - 5p g*S-*P° Vs -% J2.P7 
Be II 842.025 500 2 2s-4p ir's-*r '/2-% J2.P7 
Be II 842.031 2e0 2 2s-4p g*S - *P° <k - % J2.P7 

Be II 925.20 100 2p-8d 2p°. jD '» - % P7 
Be II 943481 30 2p - 7d *P° - »D "Ä-% J2.P7 
Be II 943.540 70 2p - 7d 2p° . JD %-% J2.P7 
Bt II 949.75 100 2p-7s 2p= . ,S %-'A P7 
Be II 973.213 150 2p-6d »P°.»D %-% J2.P7 

Be n 973.276 350 2p-6d JP" - »D %-% J2.P7 
Be II 983.984 50 2p -6s »P° - »S 'h-'/i J2.P7 
Be II 984.048 150 2p-6s jpo.,s ^ - Vi J2.P7 
Be II 1026.890 200 2p-5d *p°. »D 'h-'k J2.P7 
Be II 1026.959 4W) 2p   5d «po. iD "TL - % J2,P7 

Be If 1036.299 550 t 2s   3p g*S-*P° 'A: -% J2.P7 
Be II 1036.319 250 1 2s-3p gi$.ip° ■A   Mi J2,P7 
Be 11 1048.14; 200 2p-5s »p° . 2g lk -'k J2.P7 
Be II 1048.220 400 2p-5s ,p„     jS % -'h J2.P7 
Be II 1142.956 250 2p-4d Jp= . „[J Vi-% J2.P7 

Be II 1143.€39 500 2p-4d tp° . 2D %-% .12,P7 
Be II 1197.091 330 5 2p   4s ,po     ,s '/2 - Vb J2.P7 
Be II 1197.188 670 5 2p -4s sp».»s %-% "(2.P7 
Be II 1512.269 555 4 2p-3d >p°. *D Vi-% I2.P7 
Be II 1512.407 1000 4 2p-3d 2p.     25) %.<& J2.P7 

Be II 1512.419 no 4 2p - 3<J »p°     2D % -% 12,P7 
Be II 1776.100 500 3 2p-3s *P°-2S 'A -Vi J2.P7 
Be II 1776 307 I00C 3 2p-3s 2p° . 2<5 

%-•■'.. J2.P7 



Be HI Be IV 

BERYLLIUM III (Be»M, Z = 4 
Ground Slate  Is* «So (2 electrons) 

Ionizatior. Potential 1 241 259.4 cm«;  153.893 eV 

Element Wavelength Intensity Multiple! 1                          Configuration Tenn Si References 

Be III 81 .*> lj«-ls7p g'S'P~ 0-1 R18 
Be III 82.38 It*-If dp glS 'P- 0-1 Rll 
Be III 83.20 Is»-ls5p «'S-'P- 0-1 Rig 
Be III 34.758 100 Is*-ls4p g's-*r 0-1 E6.RU 
Be Hi 88.314 330 I*'!s3p g'S-'C 0-1 E6.RK 

Be III 100.2552 1000 l»»-l«2p g>s>r 0-1 S26.E6.Rlg 
Be III 101.7       P Is»-ls2p g'S'r 0-1 Kg 
Be III 104.5 f ls»-l»2s g'S'S 0-1 Kg 

  

BERYLLIUM IV (Be3+), Z = 4 
Ground State  Is 2St/2 (I electron) 

lonization Potential  1 756 018.68 cm'1; 217.713 eV 

Element Wavelength Intensity   I Multiple! Configuration Term 
_  

j-j References 

Be IV 58.574    P Is -6p g'S-'P" Vi-% G2 
Bt IV 59.320   P ls-5p *»S-'P° "A-% G2 
B: IV 60.743    P 10 Is   4p ^S-'P° %-% G2.TI3 
Be IV 64.065    P 30 ls-3p g'S-*P° Mi-% G2.T13 
He IV 75.928   P 100 ls-2p g*s-*r Vi-% G2.T13 

Be IV 248.04     P 2-7 G2 
Be IV 256.27     P 2-6 G2 
Be IV 271.18     P 2-5 G: 
Be IV 303.72     P 2-4 G2 
Be IV 410.01      P 2-3 G2 

Be IV 596.44     P 3-8 G2 
Be IV 627.90     P 3-7 G2 
Be IV 683.42     P 3-6 G2 
Be IV 800.88     P 3-5 G2 
Be IV 1171.56     P 3-4 G2 

10 



B I B II 

BORON 1 (B°+), Z = 5 
Ground State  ls*2s*2p *PL» (5 electrons) 

Ionization Potential 66 928.10 cm1; 8.298 eV 

Klcir.cn! Wivclenglh Intensity Multipkt 
t  

Configuration 
r,M   '   ■                     ■■                    ■ ■■ ■" 

Terra 1   3 References 

B I 1378.646 1C   -A 2s*2p-2s2p* g*r «p fc-% G» 
B 1 1378.868 20   -A 2s'2p-2s2p* g*r «p ■*-% G20 
B I 1378.932 40  -A 2$12p-2»2p» t*rt *   »4 028 
B 1 1379.157 10   -A 2s»2p-2s2p« *»p* -*p »*   % G20 
B 1 1465.548 30    A 2s2p*-2p* «P . «s- V»-* G20 

B I 1465 709 40  -A 2s2p»-2p» *? ■ *S' %-% G20 
B I 1465.837 20   -A 2s2p»-2p» <P - «S* %-% G» 
B I 1525.48 1 2p-9» sr»p--*S Vi-^ C«. 
B I 1525.84 1 2p-9s **P* *s *-fc C6 
B 1 1533.86 Id 2p-8d *»P*  »D %-* Cfc 

B I 1534.22 Id 2p  8d 8»p* *D %-% C6 
B I 1546.550 20 2p-7d g*V°  «D %-% G20 
B I 1546.800 30 2p-7d g'V  »D *-% G20 
B I 1558.70 5 2p-7s g*P° *S %-fc C6 
B I 1559.07 10 2p-7s s*r-*s %-% C6 

B I 1566.292 10 2p-6d g«p--«D Vi-* G20 
3 I 1566.675 20 2p-6d *»P°-'D *-% G20 
B I 1573.301 30 2s»2p-2s2p» t*r-*s %-% G20 
B I 1573.678 50 2s» 2p  2s 2p» g*P°*S *-% G20 
B I 1600.455 70 2p-5d g>r »D *-% G20 

B I 1600.727 120 :?-5d g*r *D %-'i G20 
B I 1610.36 1 2p-6s S»P"-»S ■A-Mt C6 
B I 1610.75 1 2p -6s *»p°->s *-* C6 
B I 1662.605 50 2p-5s g*r »s %-% G20 
B I 1663.035 100 2p-5s g*P°-JS % -Ms GM 

B I 1666.869 150 2p-4d **P-->D %-% G20 
B I 1667.291 200 2p-4d «'r-'D %-% G20 
B I 1817.858 150 2p-4s g>r *s Vi-Vi G20 
B I 1818.373 200 2p-4s g»P°-'S *-■* G20 
B I 1825.911 300 2p-3d «'P-'D Mi-% G20 

B I 1826.413 300 2p-3d g*r *D %-* G20 

BORON II (B1+), Z = 5 

Ground State  Is22s2 'S0 (4 electrons) 
Ionization Potential 202 887.4 cm1; 25.154 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

B II 631.8 2c 2p -2p3p sp° - 'P 2-2 02 
B II 641 5 2s2p-2p3p »P° - »s 2-1 02 
B II 652.0 2s2p-2p3p »P*   »D 2-3 02 
B 11 693.947 200 2 2s1 - 2s 3p g'S-"P° 0-1 02 
B II 731.357 100 2s2p-2s4d >P°-»D 1 -2 E3 

B II 731.442 100 2s2p-2s4d >p° . 3D 2-3 E3 
B II 770.8 -A 2s2p-2p3p ip°. is 1-0 02 
B II 808.7 2s2p-2p3p •P"- >D 1-2 02 
B II 864.08 10 2s 2p - 2p3p ip°.ip 1 -1 E3 
B II 882.543 300 2s 2p- 2s 3d »P"-»D 1 -2 02 

H   He    Li   Be    B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl    Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fc   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Bi    Kr 
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B II 

B II 
B II 
B II 
B II 
B II 

B II 
B II 
B II 
B II 
B II 

B II 
B II 
B II 
B II 
B II 

B II 
B II 
B II 
B II 
B II 

B II 
B il 
B II 

8*2 681 
971.938 
984.6? J 

1048 70 
1081 875 

1082.073 
1208.36 
1208 .146 
1208 825 
1230.160 

1362 461 
1378.18 
1607.76 
1623.582 
1623.771 

1624.018 
1624.16 
1624.340 
1842.811 
1926.65 

1927.45 
1927.78 
1937.2 

300 
1 

40 
10 

300 

600 
1 

10 
450 
300 

600 
400 
450 
300 

10 

1 
I 

B ill 

2*2p-2s3s 
V 2p3i 
2p*   2p3s 
V 2p3s 

2s2p-2s3«J 

2V-2.2P 
2ps-2»4f 

2*2p-2*?s 
2s2p-2p2 

2s2p   2p» 

2s2p-2p" 
2s2p-2p* 
2s2p-2p» 
2s2p-2p* 
2s3j-2p3s 

2s 3s-2p 3s 
2s3«-2p3s 
2s3p-2p3p 

*r »s 
»p *v 
»p ■V 
»p -*f 

■P* -'D 

*'S . ip* 
■D ■F* 
ip- ■S 
»P*. 'P 
'P* JP 

«p-. »P 
»r- JP 
jp*. 'P 
'P*- 'S 
>S ap« 

3S- jp- 

»S 'P° 
"P*- >P 

2-1 02 
12 02 
2-2 02 
2-i 02 
1-2 02 

0-1 02 
2-3 02 
1-0 02 
1-2 02 
0-1 02 

2-2 02 
1-0 E3 
2-1 02 
1-0 02 
1-2 02 

II 
1-0 
2-2 

02 
02 
02 

B III 
B III 
B III 
B III 
B III 

BORON III (B2'), Z = 5 

Ground State   ls22s sS,/2 (3 electrons) 
Ionization Potential 305 931.1 cm '•; 37.930 eV 

B in 
B in 
B in 
B III 
B ill 

B m 
B III 
B III 
B III 
B III 

B III 
B III 
B III 
B III 

458.716 100 
510.768 200 
510.854 300 
518.238 450 
518.265 250 

528.245 
677.000 
677.143 
758.476 
758.668 

1421.41 
1596.66 
1953.495 
1953.827 

2s -5p 
2s -4p 
2p -6d 
2p 6d 
2|> -5d 

2p -5d 
2p -4d 
2p -4d 
:is 3p 
>s 3p 

2p 4s 
2p- 3d 
2p- 3d 
2p- 3s 
2p- 3s 

3d 5f 
?s- 4p 
?P 4d 
3p- 4d 

g'S -*P' 
g'S • *r 
«P° --D 
'P* -H> 
»P° »D 

2p. »D 
■P° »n 
jp. »D 
V'S ,pa 

g'S ip» 

2p* ss ,p- »D 
,po «D 2P°. »S ,F„ »S 

»D- ip° 
*S =P 

,po_ *D 
,po. »D 

'k-'k 

Ol 
Ol 
Ü! 
Ol 
Ol 

Ol 
Ol 
Ol 
Oi 
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B IV B V 

BORON IV (ri»+), Z = 5 
Ground State  Is* 'So (2 electrons) 

Ionization Potential 2 092 001.4 cm1; 259.368 eV 

Element Wavelength Intensity Multiple! Coofigurauc Tern J-J References 

B IV 48.939 l«*-lt<p «•'S -'P* 9-1 T12 
B IV 49 4549 li«-ls5p S'S-'P* 0-1 S26.TI2 
B IV 50.4347 100 U*-lj4p g'S   'P* 0! S26.E6.Tl 2 
B IV 52.6853 330 U*-U3p ^S-'P* 0-1 S26.E6.Tl 2 
B IV 60.3144 1000 l('-U2p g'S'V 0-1 S26.E6.T12 

B IV 61.088 l$»   ls2p s's-»r 0-1 T12 
B rv 62.44 f U*-ls2s «'S-'S 0-1 Kl 

BORON V (B«+), Z = 5 

Ground State  Is aSi/2 (1 electron) 
Ionization Potential 2 744 107.7 cm !;  340.217 eV 

Element Wavelength Intensity Multiple! Configuration Term J J References 

B V 37.483    P Is   6p g»S-*P° *-% G2 
B V 37.960    P i                            ls-5p g'S-»P° %-% G2 
B V 38.87)    P 10 ls-4p **s-*r Hi-'h G2.K8 
B V 40.9%    P 30 ls-3p **S-=P° Mi-% G2.K8 
B V 48.587    P 100 ls-2p g*S-*P° Vk-% G2.K8 

B V 158.73     P 2-7 G2 
B V 163.99     P 2-6 G2 
B V 173.54     P 2-5 G2 
B V 194.36     P 2-4 G2 
B V 26?..37     P 2-3 G2 

B V 381.70     P ?-8 G2 
B V 401.83     P 3-7 G2 
B V 437 36     P 3-6 G2 
:» v 512.53      P 3-5 G2 
B V 726.73     P 4-9 G2 

8 V 749.74     P 3-4 G2 
E V 7T7..57     P 4-8 G2 
B V &V5.93     P 4-7 G2 
B V 104V.72      P 4-6 G2 
B V 1214.99     P 5-10 G2 

B V 1318.05      P 5-9 G2 
B V 1495.38      P 5-8 G2 
B V 1619.92     P 4-5 G? 
B V !860.5t     P 5-7 G: 
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C I C I 

CARBON I (C°+), Z = 6 
Ground State  ls*2s*2p* 3P0 (6 electrons) 

Ionization Potential 90 820.42 cm1; 11.260 eV 

Element Wavelength Intensity Multiple! Configuration Tern 1-i References 

C I 945.191 20  -A 3! 2i*2p1-2s2p» g*P-'S° 0-1 J4.E3 
C I 945.338 50  -A 3! 2s«2p«-2s2p» gV-'S° 11 J4.E3 
C I 945.579 75   -A 31 2s*2ps-2s2p» g*P-*S° 2-1 J4.EJ 
C I 1112.058 10 30.01 2p*-2plld g*P-*D' 2-3 J4.E3 
C I 11 U.457 50 JO 2p»-2pl0d ?»P-'D* 2-3 J4.E3 

C I 1117.t'?l 20 2p» - 2p9d g*P-»P° 2-2 J4.J6 
C I li17.724 50 29 2p2-2p9d p'P-'D' 2-3 J4.J6 
C I 1118.180 50 2p2-2p9d g'P-'F 1-2 J4.E3 
C I 1122.098 20 28 2p*-2p8d g>>p.*¥° 2-2 J4.E3 
C I 1122.260 50 27.01 ,V-2p9s g*¥-tp 2-1 J4.J6 

C I 1122.328 100 27 2pv-2p8d g*P-*D° 2-3 J4.J6 
C I 1122.447 20 27 2p2 - 2p8d g*P'V° 0-1 J4.J6 
C I 1122.725 50 26.03 2p2 - 2T>9S g'P-3V° 1-1 J4j6 
C I 1122.794 20 2p*-2p8d g»P -*F° 1-2 J4.F.3 
C I H23.107 20 2p2-2pKd «'P-*F> 2-3 J4.J6 

C I 1128 252 50 26 2p2-2p7d g'P-'P" 1-0 J4.I6 
C I 1128 686 20 25.0! 2p»-2p8s g'P 'P° 11 J4.J6 
C I 1128.752 100 26 2p2-2p7d g'P-*P° 2-2 J4.J6 
C I 1128.8(7   P 25 2p2-2p7d g*P-*W 1-2 J4 
C 5 1128.903 20 25.02 2ps-2p7d jf'P-'F" 2-3 J4.J6 

C I 1129.030 100 25.01 2p»-2p8s g3P-'P° 2-1 J4.J6 
C I 1129.135 200 25 2p2-2p7d g*P-»D° 2-3 J4.J6 
C I 1129.161   P 25 2p2-2p7d g'P-'D° 2-2 M 
C I 1129.196   P 25 2p2-2p7d ^P-'D" 0-1 J4 
C I 1129.405 20 25 2p2-2p7d g»F-'Dc 1-1 J4,J6 

C I 1129.624 50 24 2p2-2p7d g3P-3F° I -2 J4.J6 
C I 1129.749 20 25 2p»-2?7d g*P-3D° 2-1 J4,J6 
C I 1129.924 50 24 2p2-2p7d g2P-2F° 2-3 J4.J6 
C I 1130.171 20 23.01 2pJ-2p7d g'p-'iy 1-2 J4.J6 
C I 1138.383 20 23 2p2-2p6d g*p-*p° 0-1 J4.J6 

C I 1138.557 30 23 2p2-2p6d g3P-'p° 1 -0 J4.J6 
C I 1138.595 20 23 2p2-2p6d g»p *p° 1 -1 J4.J6 
C I 1138.9*6 50 23 2p2 - 2p6d g3V - 3P° 2-1 J4,J6 
C I 1139f#3 100 23 2p2 - 2p6d gJp-'p° 2-2 J4,J6 
C I 1139.300 20 22.01 2p2-2p7s gT-'p" 1-1 J4,j6 

C I 1139.426 50 22.02 2p2-2p6d J»p.lF° 2-3 J4.J6 
C I 1139.514 20 22 2p2-2p6d g'P-'D0 1-2 J4,)6 
C I 1139.650 20 22.01 2p2-2p7s g2P->P° 2-1 J4,J(. 
C I 1139.766 70 21.01 2p»-2p7s g'P-3P° 1-2 J4> 
C I 1139.792 70 22 2p2-2p6d g'P-'T>° 0-1 J4,J6 

C I 1139.812 150 22 2p2-2p6d g'p.'jy 2-3 J4.J6 
C I 1139.865 50 22 2p2-2p6d g'P - 3D° 2-2 J4,J6 
C I 1141005 50 22 2p2 - 2p6d g'P-'D° 1-i J4.J6 
C I 1 \M,.m 20 21.01 2p«-2p7s g'P-'P" 1-1 J4,J6 
C I 1140.357 100 21 2p'-2p6d g'P - 3F° 1-2 J4.J6 

C I 1140.574 20 21.01 2p»-2p7s g'P-'P° 2-1 J4.J6 
C I 1140.641 150 21 2p'-2p6d g'P - 2F° 2-3 J4,J6 
C I 1141.3/7 20 20 2p'-2p6d g'P-'D" 1-2 J4.J6 
C I 1141.678 20 20 2p2 - 2p6d g'P-'D° 2-2 J4.J6 
C I 1155.809 50 19 2p2-2p5d g3P-'P" 0-1 J4.J6 

C I 1156.028 150 19 2p2-2p5d g'P'P° 1 -1 J4.J6 
C I 1156.199 20 19 2p2-2p5d g3P-'P° 1 -2 J4.J6 
C I 1156.389 100 19 2p2-2p5d g'P-'P° 2-1 J4,J6 
C I 1156.560 200 19 2p2-2p5d g*P-'P° 2-2 J4,J6 
C I 1156.765 20 18.01 2p2-2p5d g*P-P° 2-1 J4.J6 

C I 1157.186 20 17 2p2-2p6s g'P-lP° 0-1 J4.J6 
C I 1157.330 50 18 2p2-2p5d g'P-'F" 2-3 J4.J6 
C I 1157.405 150 17 2p2 - 2p6s g*p.ip° 1-1 J4,J6 
C I 1157.770 350 16 2p2-2p5d g'P*D° 1 -2 J4.J6 
C I 1157.910 730 16 2p2-2p5d g'P-'D" 0-1 J4.J6 
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C I C I 

Element Wavelength Intensity Multiple! Configuration Tena J-J References 

C 1 1138.019 750 16 

                      i 

2p*-2p5d g»P-«D* :-3 J4.J6 
C I 1158.132 400 16 2p*-2p5d g3P-«D'> 2-2 J4.J6 
C I 1158.324 100 15.01 2p' - 2p6s g»P-»P' 0-1 J4.J6 
C I 1158.397 100 ■5.01 2p» - 2p6s g3P-*P° 2-2 J4.J6 
C 1 1158.492 20 16 2p»-2p5d g*P-'D° 2-1 J4.J6 

C 1 1158.674 100 15.01 2p» - 2p6s g*P-W 1-0 J4.J6 
C I 1158.732 100 15 2p»-2p5d gap.ar 1-2 I4.J6 
C 1 1138.907 50 15.01 2p»-2p6s tt*P-'P° 2-1 UJ6 
C I USg.9*'.' 200 15 2p» - 2p5d t*e-*r 2-3 UJ6 
C I 1188.833 200 14 2p2 - 2p4d g*P*T 0-1 J4J6 

C I 1188.992 500 14 2p«-2p4d g3P-»P° 1-0 UJ6 
C I 1189.065 200 14 2p2 - 2p4d g*p-*r 1-1 J4.J6 
C I 1189.249 250 14 2p» - 2p4d gf-f 1-2 J4.J6 
C I 1189.447 500 14 2p2 - 2p4d g3p-3p° 2-1 J4.J6 
C I 1189.631 700 14 2p2 - 2p4d g*p *v° 2-2 J4.J6 

C i ■ -.90.021 35 13.01 2p»-2p4d g'p-'p° 0! J4.J6 
C I Ii9u.ij3 35 13.01 2p2-2p4d g3p-'p° 1-1 J4.J6 
C I 1191 838 120 13 2p«-2p4d g'P-'F" 2-3 J4.I6 
C I 1192.218 70 12 2p»-2p5s g3P-'P° 0  1 J4,J6 
C I 1192.451 120 12 2p2-2p5s g3P-'P° 1-1 J4.J6 

C I 1193.009 700 11 2p*-2p'ld g3P - 3D° 1-2 J4.J6 
C I 1193.031 300 II 2p2-2p4d g3P-3D° 0-1 J4.J6 
C I 1193.240 850 II 2p*-2fj4d g»P-3D° 2-3 J4.J6 
C ! 1193.264 150 11 2p* - 2p4d g3P  »D° 1-1 J4.J6 
C I 1193.393 350 11 2p»-'ip4d g3P-«D° 2-2 J4.J6 

C I i 193.679 500 9.02 2p* • 2p5s g3P-3P° 1-2 J4.J6 
C I 1193.996 120 9.02 2p2-2p5s gJP-3P° 0-1 J4.J6 
C I 1194.064 350 9.02 2p»-2p5s g3P-»P° 2-2 J4.J6 
C I 1194.229 120 9.02 2p2-2p5s g3P--p° 1-1 J4.J6 
C I 1194.301 120 10 2p2-2p4d g3P-3F° 1-2 J4.J6 

C I 1194.406 200 9.02 2p2-2p5s gsp.ap» 1-0 J4.J6 
C I 1194.488 350 10 2p2-2p4d g3P-3F° 2-3 J4.J6 
C I 1194.615 250 9.02 2p2-2p5s gap . ap° 2-1 J4,J6 
C I 1253.467 50 2p»   2plld >D - >F° 2-3 J4.E3 
C I 1253.541 100 2p2-2plld >D-3D° 2-2 J4.E3 

C I 1256.498 200 2p2-2plOd ■D-'F" 2-3 J4.E3 
C I 1260.613 200 59 2p2-2p9d iD-»F° 2-3 J4.E? 
C I 1260.736 250 9 2p2-2p3d g3P.ap° 0-1 J4.J6 
C I 1260.927 200 9 2p2-2p3d gap.ap» 1-0 J4.J6 
C I 1260.996 150 9 2p2-2p3d gap.ap» 1-1 J4.J6 

C I 1261.122 250 9 2p2-2p3d gsp.ap- 1-2 J4.J6 
C I 1261.426 250 9 2p2-2p3d g3P-3P° 2-1 J4.J6 
C I 1261.5.'2 500 9 2p2-2p3d g3P-3P° 2-2 J4.J6 
C I 1266.270 20 58.01 2p'-2p8d >D-'P° 2-1 J4.J6 
C I 1266.419 !00 58 2p2-2p8d 'D-»F° 2-3 J4.J6 

C i 1267.596 50 57 2p2-2p8d >D-3F° 2-3 J4.J6 
C I 1274.109 50 8 2p*-2p3d g3P->F° 2-3 J4,J6 
C I 1274.756 20 56 2p=-2p7d ■D-ip° 2-1 J4.J6 
C I 1274.984 150 55 2p2-2p7d 'D-'F0 2-3 J4.J6 
C I 1276.287 50 2p:-2p7t, 'D - 3F° 2-3 J4.J6 

C i 1276.483 too 2p2-2p4s j'P'P" 0-1 J4.J6 
C I 1276.750 200 2p2-2p4s g3P-'P° 1-1 J4.J6 
C I 1277.245 300 7 2p»-2p3d g3P-3D° 0-1 J4.J6 
C I 1277.282 700 n 2p2-2p3d g3P-3D° 1-2 J4.J6 
C I 1277.513 100 7 2p2-2p3d g3P-3D° 1-1 J4.J6 

C I 1277.550 1000 7 2p2-2p3d g3P-3D" 2-3 J4.J6 
C I 1277.723 250 7 2p2-2p3d g3P-3D° 2-2 J4,I6 
C I 1277.954 70 7 2o2-2p3d g3P-3D° 2-1 J4.J6 
C I 1279.056 100 6 2«,"-2p3d S3P_3F° 1-2 J4.J6 
C I 1279.229 150 6 2p:   2p 3d g3P-3F° 2-3 J4,J6 

C I 1279.498 70 6 2p»-2p3d g3P-3F° 2-2 I4.J6 
C I 1279.890 250 5 2p2-2p4s g3P-3P° 1-2 J4.J6 
C I 1280.135 200 5 2p2-2p4s gsp.ap- 0-1 J4.J6 
C I 1280.333 700 5 2p2-2p4s g3P-3P" 2-2 J4,J6 
C I 1280.404 7* 5 2p2 - 2p4s gSp.Sp« 1-1 J4.J6 
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C I C I 

Kiemen! Wavelength Intensity Muluplel Configuration Term l-J 

C I 1280.597 200 5 2r>»-2p4« r*p.tp- 10 
C I 1280 847 250 5 2p*  2p4* f*P-»P* 2-1 
C I ! 288.037 20b 54 2->»-2p6<J »D-'P* 2-1 
C I 1288.422 500 53 2p»-2p6d •D-*F 2-3 
C 1 1288.710 100 52 2p* - 2p7s 'D-'P* 2-! 

C I 1288.917 100 51.02 2p*-2p6d 'D-*D* 2-3 
C I 1289.891 <0 51.01 2p*-2p7s >D-»F 2-1 
C I 1M9.977 300 51 2p«-2p6d •D-»F* 2-3 
C I 1291 .MM 100 50 2p* - 2p6d 'D - "D* 2-2 
C I 13,0.637 200 49 2p*-2p5d •D->P* 2-1 

C I 1311.363 1000 48 >p*-2p5d 'D-'F* 2-3 
C I 1311.924 200 47 2p»-2p6» «D-'P* 2-1 
C I 1312.247 100 46 2p»-2p5d ■D-»D° 2  3 
C I 1313.387 100 45.01 2p*-2p6» 'D*P° 2-1 
C 1 1313.464 300 45 2p»-2p5d ■D-3F 2-3 

C I 1315.918 200 44 2p»-2p5d «D - 'D° 2-2 
C ! 1328.8332 ST 150 4 2s'2p*-2s2p3 **P-'P° 0  1 
C I 1329.0863 ST 150 4 2s,2p»-2»2p, «*P ">' 1-0 
C I 1329.1001 ST 200 4 2s»2p*-2s2p» g*P -*l~ 1-2 
C I 1329.12M) ST 110 4 2s*2p»-2s2p» g*p.*f 1-1 

C I 1329.5775 ST 600 4 2s»2p«  2s 2p» g*p.*r 2-2 
C I 1329.6005 ST 200 4 2sJ2p«-2s2p» gf.ty 2-1 
C I 1354.288 500 43 2p"-2p4d iD - >P° 2-1 
C I 1355.844 750 42 2p*-2p4d 'D-'F° 2-3 
C I 1357.134 300 41 2p*-2p5s «D - 'P- 2-1 

C I 1357.659 100 40.01 2p1 - 2p4d •D-3D° 2-3 
C I 1359.275 200 40 2p* - 2p4d ■D-3F° 2-3 
C I 1359.438 50 39.01 2p,-2p5s 'D-'P0 2-1 
C I 1364.164 600 39 2p»-2p4d •D-'D° 2-2 
C I 1431.597 100 -A 65 2s2p3-2s2p»(«r-)3s 5S° - »P 2-3 

C I 1432.105 75  -A 65 2s2p3-:s2p»(4P)3s »S°-«P 2-2 
C I 1432.530 50   A 65 2s2p»-2s2p*(4P)3s »S°-»P 2-1 
C I 1459.0317 st 300 38 2p»-2p3d 'D - 'P* 2-1 
C I 1463.3360 st 600 37 2p2-2p3d ■D-'P 2-3 
C I 1467.402 350 36 2p» - 2p4s 'D-'P" 2-1 

C I 1467.877 30 35.01 2p2-2p3d 'D-3D° 2-3 
C I 1468.410 100 35.01 2p2-2p3d 'D-'D° 2-1 
C I 1470.094 100 35 2p2-2p3d ■D-'F" 2-3 
C I 1472.231 60 34.01 2p2-2p4s 'D - 3P° 2-1 
C I 1481.7635 st 450 34 2p*-2p3d >D-»D° 2-2 

C I 1492.738 60 64.08 2p2-2p7d 'S - 'P° 0-1 
C I 1493.273 10 64.07 2p2-2p8s 'S - 'P° 0-1 
C I 1494.532 25 2p2-2p7d >S - 3D° 0-1 
C I 1510.668 25 64.05 2p» - 2p6d 'S-3P° 0-1 
C I 1510.981 100 64.04 2p2-2p6d 'S - "P° 0-1 

C I 1511.907 25 64.03 2p'-2p7s 'S - 'P° 0-1 
C I 1513.150 50 64.02 2p2-2p6d ■S-'D" 0-1 
C I 1541.510 40 64.01 2p2-2p5d 'S-3P° 0-1 
C I 1542.1766 st 160 64 2p2-2p5d 'S - 'P° 0-1 
C I 1543.960 60 63.04 2p2 - 2p6s =S - «P0 0-1 

C I 1545.249 40 63.03 2p2-2p5d »S-»D° 0-1 
C I 1560.3095 st 250 3 2s22p2-2s2p3 g*P - »D° 0-1 
C I 1560.6832 st 500 3 2s22p'-2s2p3 g3P-3D° 1-2 
C I 1560.7079 st 200 3 2s22p8-2s2p3 «3P-3D° 1-1 
C I 1561.3407 st 200 3 2s22p2-2s2p3 g*P- 3D° 2-2 

C I 1561.367   P 3 2s22p2-2s2p3 j3P-'D° 2-1 
C I 1561.4382 st 1000 3 2s22p2-2s2p3 S3P-*D° 2-3 
C I 1602.9715 st 200 63 2p2-2p4d 'S - >P° 0-1 
C I 1606.960 50 62.04 2p2-2p5s 'S - T* 0-1 
C I 1608.438 70 62.03 2p»-2p4d '3 - 'D° 0-1 

C I 1656.2665 st 350 2 2p*-2p3s g'P - 3P° 1-2 
C I 1656.9282 st 300 2 2p2-2p3s ^P-'P" 0-1 
C I 1657.0078 st 1000 2 2p*-2p3s g'P-3P° 2-2 
C I 1657.3797 st 300 2 2p2-2p3s gaP-'P° 1-1 
C I 1657.9070 st 300 2 2p2-2p3s g3P-3P° 1   0 

LMKWMCM 

UM 
UM 
UM 
UM 
UM 

UM 
UM 
UM 
UM 
UM 

UM 
UM 
UM 
UM 
UM 

UM 
U4M.U 
H4.E3J4 
H*MM 
H4J6.J4 

H'.MM 
HAMM 
UM 
UM 
UM 

UM 
UM 
J4M 
UM 
UM 

J4.S13 
J4.S13 
KIMM 
KIMM 
J4j6 

J4.J6 
UM 
UM 
UM 
KIMM 

UM 
UM 
UM 
UM 
UM 

UM 
UM 
UM 
KIMM 
UM 

UM 
KIMM 
KIMM 
KiMM 
KIMM 

U 
KiMM 
KiMM 
UM 
UM 

KiMM 
KiMM 
K->MM 
KiMM 
KiMM 

16 

tOMUaumn» -—Ü  Hfl 



C I C II 

Element W»»clength Intensity Multiple! Configuration Ten* j-j References 

C 1 1658.1722 st 350 2 2p»-2p3s g*P*T 2-1 K7.J6.J4 

C I 1751.8277 st 800 62 2p2-2p3d «S-'P° 0-1 K7.J6J4 
C 1 1743.909 120 61.06 ?p*-2p4s »s-'r 0-1 UJ6 
C ! 1765.366 50 61.05 ip»-2p3d •s n>* 0-1 J*Jt 
C I 1930.9054 st 1000 33 2p*-2p3s ■D«r 2-1 K7J6.J4 

C I 1993.620 50 32 2p»-2p3s 'D - V 2-1 J4J6 

CARBON II (CI+), Z = 6 
Ground State  ls22s22p 2PJ/2 (5 elections) 

lonization Potential  1% 664.7 cm '; 24.383 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

c w 425.326 10 E3 
C 11? 437.102 ICOd E3 
C II 438.824   P -A 6.09 2s»2p-2s2p(»P°)5o £2P° - 2P %-Vi GlO 
C II 438.897   P 100  -A 6.09 2s,2p-2s2p(3P°)5p g*r-*v %-* G10.E3 
C II 461.120 lOOd-A 6.08 2s22p-2s2p(3P°)4p g»P°-«D *-«* G10.E3 

c n 466.352   P 10  -A 6 07 2s22p-2s2p(3P°)4p g»P».ip Vi-1. G10.E3 
C II 466.407   P 100   -A 6.07 2s22p-2s2p(3P°)4p g2P°-»P Vi-Vfc GI0.E3 
c n 466.491    P 200  -A 6.07 2s22p-2s2p('P°)4p t*r-v %-% GI0.E3 
C II 466.547   P 10  -A 6.07 2s22p-2s2p(3P°)4p f'P'-'P *-Vi GI0.E3 
C 11 516.652 lOd-A 9.09 2s2p»-2s2p(3P°)6d 4p . 4p° •*-■* E3 

c u 517.07 lOOd-A 9.08 2s2p*-2s2p('P°)6d «P - *D° %-% E3 
C II 530.274   P 300 6.06 2s22p-2s2p(3P")3p g2P° - «D vi-% G10.E3 
c II 530.359   P 400 6.06 2s22p-2s2p(3P°)3p g*r-*D %.«* G10.E3 
C II 530.454   P 6.06 2s22p-2s2p(3P°)3p g*r-*D %-% GlO 
c u 531.721    P 5   -A 9.07 2s2p2-2s2p(3P°)5d *p - 4p° ■A-% G10.E3 

C II 531.742   P 5   -A 9.07 2s2p2-2s2p(3P°)5d 4p     I?" %-% GlO,E3 
C II 531.917 lOOd-A 9.07 2s2p2-2s2p(3P'')5d 4p.4p° %-% G10.E3 
C II 532.659   P 100  -A 906 2s2p2-2s2p(3P°)5d «P-«D° %-% G10.E3 
C II 532.705   P 200   -A 9.06 2s2p2-2s2p(3P°)5d *P - «D° %-% G10.E3 
C II? 533.935 lOOd E3 

C II 543.257 200d 6.05 2p-6d «'f-'D *-% GI0.E3 
C II 543.444 300d 6.05 2p-6d ««P°-«D %-f, G10.E3 
C II 547.140   P -A 9.05 2s2p2-2s2p(3P°)5s 4p.4p° %-% G10.E3 
C II 547.153 10  -A 9.05 2s2p2-2s2p(3P°>5s 4p_4p° %-% G1C.E3 
C II 547.277 5   -A 9.05 2sV-2s2p(3P°)5s *P - 4P° %-y, G10.E3 

C II 547.291 5   -A 9.05 2s2p2-2s2p(3P°)5s 4p . 4p° %-% G10.E3 
C II :49.3195 ST 300 6.04 2s22p-?s2p(3P°)3p «2P°-2P %-% H4.E3.GI0 
C II 549.3785 ST 400 6.04 2s22p-2s2p(3P°)3p g«P°-2P Vi-% H4.E3.G10 
C II 549.5110 ST 500 6.04 2s22p-2s2p(3P°)3p g*p° . «p %-% H4.P.3.G10 
C II 549.5700 ST 300 6.04 2s22p-2s2p(3P°)3p g*P°-*P %-Vi H4.E3.G10 

C II 551.874 10 6.03 2p -6s *2P°-2S %-% G10.E3 
C II 560.2394 ST 400 6.02 2p-5d g*V° - 2D »A -% H4.E3.G10 
C II 560.4367 ST 500 6.02 2p-5d glp°    2D %-tt H4.E3.G10 
C II 56Ö.4386 ST 40 6.02 2p - 5d £2P°-2D %-% H4.E3.GlO 
C II 562.338 150   -A 9.04 2s2p!-2s2p(3P°)4c 4p . 4p° %-% GlO.F.3 

C II 562.367 150   -A 9.04 23 2p2-2s2p(aP°)4d 4P . 4p° %-% G10.E3 
C II 562.473 150    A 9.04 2s2p2-2s2p(3P°)4d 4p.4p<> % -% G10.E3 
C II 562.497 150    A 9.04 2s2p2-2s2p.JP°)4d 4P . 4p° 

%■% G10.E3 
C II 562.562 300   -A 9.04 2s2p2-2s2p(3P°)4d 4p . 4p° %-% G10.E3 
C II 564.565 40   -A 9.03 2s2p2-2s2p(3P°)4d 4p . 4D" %-% G10.E3 
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C !I 

Rlemeni 

C II 
C II 
C II 
C II 
C II 

C II 
C II 
C II 
C II 
C II 

C II 
C II 
C II 
C II 
C II 

#*K)a0b    |   lauasky   j Maliykl 
CD 

c 
c 
c 
c 
c 

c 
c 
c 
c 

II 
II 
II 
II 
II 

II 
II 
II 
II 

C II 

C II 
C II 
C II 
C II 
C II 

c 
c 
c 
c 
c 

c 
c 
c 
c 
c 

II 
II 
II 
II 
II 

II 
II 
II 
II 
II 

C II 
C II 
C II 
C II 
C II 

C II 
C II 
C II 
C II 
C II 

C II 
C II 
C II 
c 
c 

c 
c 
c 
c 
c 

C II 
C II 
C II 
C II 
C II 

564.582 
564 608 
5*4.635 
564.663 
564.698 

576.8748 
577.0859 
594.M00 ST 
595.0219 ST 
595.0245 ST 

600.251 
600.337   P 
600.353 
600.503 
600.518 

635.9945 ST 
636.2511 ST 
641.593 
641.627 
641.771 

641.800 
641.888 
651.211 
651.234 
651.269 

651.304   P 
651.345 
651.389   P 
686.416 
686.488 

687.0526 ST 
687.* 53 ST 
687.35^1 ST 
794.964 
795.134 

-A 
-A 
-A 
-A 
-A 

40 
100 
50 

200 
40 

100 
200 
600 
700 
70 

100 -A 
100 -A 
300 A 
100 -A 
100 -A 

300 
400 
250 
250 
300 

300 
650 
150 
150 
400 

300 
800 
150 
120 
80 

800 
1000 

110 
10  ■ 

100  - 

799.660 
799.928   P 
799.944 
806.384 
806.533 

806.568 
806.676 
806.686 
806.830 
806.860 

809.677 
809.693   P 
809.747   P 
809.764 
858.0918 ST 

500 -A 
25 -A 

350 -A 
500 
200 

500 
250 
150 
300 
300 

858.5590 ST 
903.6235 ST 
903.9616 ST 
904.1416 ST 
904.4801 ST 

945.977 
946.198 

1009.858 
1010.083 
1010.371 

1036.3367 ST I 
1037.0182 ST I 
1063.285 
1063.313 
1065.8913 ST I 

400 -A 
30 -A 
30 -A 

300 -A 
500 

900 
600 
800 
1000 
600 

100 -A 
200 -A 
400 
600 

' 1000 

800 
1000 

5 
5 

700 

9.03 
9.03 
9.03 
9.03 
9.03 

6.01 
6.01 
6 
6 
6 

902 
9.02 
9.02 
9.02 
9.02 

5.01 
5.01 
9.01 
9.01 
9.01 

9.01 
9.01 
9 
9 
9 

9 
9 
9 

12.08 
12.08 

5 
5 
5 

13.05 
13.05 

12.06 
12.06 
12.06 
8 
8 

8 
8 
8 
8 
8 

12.05 
12.05 
12.05 
12.05 
4 

4 
3 
3 
3 
3 

13.04 
13.04 
7 
7 
7 

2 
2 

12.01 
12.01 
12 

i 

2»2p«-2s2p(»P)4d 
2«V-2i2p(*P*)4d 
2*4>»-2s2p<*P*)4d 
2s2p*-2s2p(»P*)4d 
2*2p*-2s2p<*P*)4d 

2p-5s 
2p-5$ 
2p-4d 
2p-4d 
2p-4d 

2*2F*-2s2p(*p-)4s 
2s2p*-2,2p('P*)4s 
2»2p»-2s2p(»P*)4s 
2»2p».2»2p(»r)4$ 
2s2p»-2s2p(»P')4s 

2p-4s 
2p-4s 

2s2p*-2s2p(»I>')3d 
2»2p»-2s2pPF')3d 
2s2p*-2s2pPP*)3d 

2s2p»-2s2p(»P°)3d 
2»2p»-2s2p(*P";3d 
2s2p*-2s2p(*P*)3d 
2s2p»-2s.2p(»F,)3d 
2$2P»-2s2pCP«)3d 

2s2p»-2s2p(»P,,)3d 
2s 2p»- 2s 2p (»P") 3d 
2s2p»-2s2p(»P")3d 
2s2p»-2s2p(*F)4d 
2s2p»-2s2p(»p-)4d 

2p-3d 
2p-3d 
2p-3d 

2s2p«-2s2p(»P°)4d 
2s2p»-2s2p(»P°)4d 

2s2p»-2s2p(»P,')3d 
2s2p*-2s2p(»P")3d 
2s2p*-2s2p(»P«)3d 
2s2p»-2s2p(»P°)3s 
2s2p»-2s2p('P°)3s 

2s2p»-2s2pf»P°)3s 
2s2p«-2s2pf'P°)3s 
2s2p*-2s2p(3P°)3s 
2s2p»-2s2p(»P,,)3s 
2s2p»-2s2p(*P<,)3s 

2s2p»-2s2p(»P°)3d 
2s2p»-2s2p(»P°)3d 
2s2p«-2s2p(»P°)3d 
2s2p*-2s2p('F>)3d 

2p-3s 

2p-3s 
2s.,?n-2s2p» 
2s»2p-2s2p» 
2s,2p-2s2p1 

2s»2p-2s2p2 

2s2p»-2s2p(»P',)3d 
2s2p»-2s2p('P°)3d 
2s2p»-2p» 
2s2p*-2p» 
2s2p»-2p» 

2s*2p-2s2p» 
2s*2p-2s2p» 
2s2p*-2s24f 
2s2p»-2s»4f 
2s2p»-2p» 

4P-«D* 
«p«D* 
*P - «D* 
«P-ur 
«P. «D» 

g*r-*s 
g*r°-*s 
g*r*D 
g*r »D 
**P*-*D 

«P. «p. 

*p*f 
«p.<p- 
*p-«p* 

f^-'S 
g*r »s 

«p-«p* 
4P-<p* 
«p-'p* 
4P<P* 
4P-<p° 
4P-«D° 

•P-<D° 

«P-«D0 

<p. <D° 
*P-«DC 

»D »D* 
*D - «D° 

g*P" »D 
g*P° »D 

»S-«p° 
»S - »P° 

»D - »F° 
»D-»F° 
»D-»F 
<p.4P« 
4p.4p- 

4p.4po 
4p.4po 
4P.4P» 
4P . 4P"> 
4P.4P« 

»D-«D° 
»D-»D° 
»D - *D° 
»D-»D° 

S»P°-»S 

g*P°-*S 
J?*P0,P 
g*p° - »p 
g*r*¥ 

»S - »p° 
»S - »P° 
~P-«S° 
4P-«S° 
4P.4So 

«'P01S 
*»P°-*S 

>D - »F° 
»D - »F° 
*D - «P° 

%-* 
%-* 
*-% 

*-% 

%-% 
*-% 
%-% 

%-% 

%-% 

V4-Vi 

GlO.EJ 
GI0.E3 
G10.E3 
G19.E3 
CI0.E3 

H3.E3.GI0 
H3.E3.GlO 
H4.E3.GlO 
H4.E3.GlO 
H4.E3.GlO 

GlO.EJ 
GI0.E3 
G10.E3 
G10.E3 
G10.E3 

H4.E3.GlO 
H4.E3.GI0 
GlO.EJ 
G<0,E3 
GlO.EJ 

GlO.EJ 
GlO.EJ 
GlO.EJ 
GlO.EJ 
GI9.E3 

GI0.E3 
GlO.EJ 
GlO.EJ 
GlO.EJ 
GlO.EJ 

H4.EJ.G10 
H4.EJ.GlU 
H4.EJ.G10 
EJ 
EJ 

GlO.EJ 
GlO.EJ 
GlO.EJ 
GI0.E3 
GlO.EJ 

GI0.E3 
GlO.EJ 
GlO.EJ 
GlO.EJ 
GlO.EJ 

GlO.EJ 
G10.E3 
GlO.EJ 
GI0.E3 
H4.Ej.GlO 

V4-*A 

H4.E3.Gl0 
H4.EJ.G10 
H4.EJ.GI0 
H4.E3.GiO 
H4.EJ.G10 

GlO.EJ 
GlO.EJ 
GlO.EJ 
GI0.E3 
GI0.E3 

H4.EJ.G10 
H4.EJ.GI0 
GlO.EJ 
GlO.EJ 
H4.EJ.GI0 
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!: 

C li c m 
Flc.ent Wavelenph Intensity Multiple- Configur •!« .                                          Tern IS References 

C 11 1065.9199 ST 100 12 2t2p»-V •D-«P* %-* H4.E3.Gl0 
C II 10«. .1113 ST SOP 12 2i2D*-2p» *D-*r %-fc H4.E3.GI0 
C I! 1091.937 100  -A 14.05 2»2pJ-2»2p(»P')3d ip.lp- %-H, G10.EJ 
C II 1092.232 10 -A 14.05 2»2p,-2s2p(*P,)3<l *P-V %-% G10.E3 
C II 1092.431 10  -A 14.05 2i2p*-2s2p(M,*)3d *p-*p* %-«. G10.E3 

C II 1092.726 200 -A 14.05 2*2p»-2s2p(»?*)3d ip.ip- %-% GI0.E3 
C II 1138.9358 ST 200 -A 14.04 2i2p«-2i2pPP*)3d «p-nr fc-% H4.E3.G10 
C II 1139.3317 ST 300  -A 14.04 2i2p»-2»?p(,P*)3d *P-*D° %-% H4.E3.GI0 
C II 1139.4730 ST 10  -A 14.04 2i2p*-2*2p(*P,)3d ip.«D« %-% H4.E3.GI0 
C 11 1141.6246 ST 300 11.01 2s2p*-2s*4p «D-«P* %-% H4,E?,Gl0 

C II 1141.6574 ST 30 11.01 2s2?»-2s*4p »D-*P' %-% H4.E3.G10 
C II 1141.7445 ST 200 11.01 2s2p«-2s*4p »D-*P* %-fc H4.E3.G10 
C 11 1323.8617 ST 30 11 2$2p»-2p» *D-*D' *-% H4.E3.GI0 
C 11 1323.9059 ST 300 11 2i2p»-2pJ »D-«D' %-% H4.E3.GI0 
C II 1323.9513 ST 450 11 2s2p*-2p» »D-*D° %-% H4.E3.G10 

C II 1323.9955 ST 30 11 2s2p»-2p» *D-*D° %-% H4.E3.G10 
C II 1334.5323 ST 800 1 2»»2p-2$2p» g*r-*D %-* H4.E3.G10 
C 11 1335.6627 ST 100 1 2s,2p-2s2|>, g>P*-«D %-% H4.E3.G10 
C II 1335.7077 ST 1000 1 2s»2p-2s2p* «*P*-«D %-* H4.E3.GI0 
C II 172C.456 10 14.02 2s2p»-2p' tp.ip- %-* GI0.E3 

C I! 1721.012 100 14.02 2s2p,-2p» «p.ipo V.-V. G10.E3 
C II 1721 682 200 14.02 2s2p*-2p* ip.»p° *-% G10.E3 
C 11 1722.238 10 14.02 2s2p*-2p» lp.ip* %-Vi G10.E3 
C II 1760.3954 ST 450 10 2s2p»-2s*3p »D-»P° %-% H4.E3.G10 
C II 1760.4735 ST 100 10 2s2i>»-2s»3p »D-»P* tt-% H4.E3.G10 

C II 1760.8191 ST 300 10 2s2p,-2s»3p »D-»P° %-% H4.E3.G10 
C II 1927.02 5 14.01 2s2p"-2sMp *P-*P° Vi-Vi J6.K8 
C II 1928.30 10 14.01 2s2p*-2s*4p «p.tp° *-* J6.K8 
C II 1987.33 40 19 2s»3p-2s2p(»P°)3p »P°-«P Vi-% G10 
C II 1987.76 120 19 2s,3p-2s2p(»P°)3p »po.ip %-% GI0 

C II 1988.09 80 19 2»13p-2s2p(»P°)3p »p"_ «p ■A-Vi Gin 
C II 1988.51 40 19 2s*3p-2s2p(»r°)3p «p* *p %-% GiO 

CARBON HI (C2+), Z = 6 
Ground State  Is22s2 'So (4 electrons) 

Ionization Potential 386 241.0 cm1; 47.887 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

C HI 265.029 lOd-A 7.27 2s2p-2p(JP°)7p sp°.sp 2-2 E3 
C III 265.287 lOd-A 7.26 2s2p-2p('P°)7p 3P°-»D 2-3 E3 
C III 7.70.324 lOd 3.09 2sJ-2s8p g'S - 'P° 0-1 E3 
C III 270.583 i00d-A 7.25 2s2p-2p(*P°)6p sp°. sp 2-2 E3 
C HI 271.014 lOOd-A 7.24 2s2p-2p(»P°)6p »P».»D 2   3 E3 

C HI 274.051 200d 3.08 2s»-2s7p g'S - >P° 0-1 E3 
C III 280.043 300 3.07 2s»-2s6p g'S-»P° 0-1 E3 
C HI 280.522 20M-A 7.23 2s2p-2p(*F)5p 3p° - 3p 2-2 E3 
C III 281.390 200  -A 7.22 2s2p-2p(*P0)5p sp°.sp 2-3 F.3 
C III 288.423 10 3.05 2s»-2p3d g'S - >r- 0-1 M20 

C III 291.3261 500 3.03 2s*-2s5p g»S-»P° 0-1 E6.E3 
C III 301.206 200 7.21 2s2p-2p(»P°)4p sp° .sp 0-1 E3 
C III 301.243 300 7.21 2s2p-2p(*P<,)4p sp».sp 2-2 E3 
C III 301.279 100 7.21 2s2p-2p(»P°)4p sp°.sp 2-1 E3 
C III 303.432 400d 7.20 2s2p-2p(2P°)4p »P°-»D 2-3 E3 
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C III 

C HI 
C HI 
C HI 
C II! 
C HI 

C HI 
C HI 
C 01 
C Di 
C III 

C III 
C HI 
C III 
C HI 
C HI 

c ni 
C HI 
C III 
c ni 
c ni 
c in 
c III 
c HI 
C HI 
C HI 

C HI 
C III 
C III 
C HI 
c ni 

c ni 

HI 
III 
(II 
III 
HI 

III 
HI 
III 
HI 
III 

C II! 
C HI 
C III 
C HI 
C HI 

III 
III 
III 
HI 
HI 

HI 
HI 
HI 
HI 
HI 

C III 
C II! 
C III 
C HI 
C HI 

C HI 
C III 
C HI 
C HI 
C HI 

303 468 
510.1697 
3SMS7 
314.4! 
319» 

321.372 
322.5741 
325.570 
327.112 
327.176 

327.784 
330.617 
330.687 
341.143 
341. 79 

341.242 
347.777 
347.854 
350.132 
350.35 

353.000 
358.740 
360.557 
360.623 
360.675 

363.7538 
363.7852 
363.8598 
365.778 
36«.. 19 

369.415 
369.472 
37! .6<W 
371.747 
371.784 

379.065 
379.254 
385.043 P 
386.2028 
388.9687 

389.0045 
389.0898 
390.055 
398.42 
399.612 

399.688 
409.325 
411.697 
411.9577 
416.769 

418.609 
423.438 P 
433.3391 
450.7338 
459.462 

459.521 
459.633 
460.0487 
468.94 
473.410 P 

477.6246 
483.567 
483.618 
483.733 
492.6500 

100 
700 
•Od 

lOOd 
300d 

lOd 
800 
lOOd- 
400d 
400d 

100 - 
100 
100 
500 
600 

700 
300 
310 

I Öd-, 
200d-> 

300d 
400 
600 
700 
500 

400 
500 
600 
lOOd-A 
400d-A 

500 
200 

1000 
1000 
800 

100 -A 
lOd 

850 
500 

600 
700 
300 
20M-A 
600d-A 

600d-A 
600 
10 -A 

300 
500 

200d 

800 
800 
900 

950 
1000 
800 
10 

300 
300 
400 
500 
700 

7.20 
3 
7.19 
7.18 
7.16 

7.15 
2.03 

11.13 
7.13 
7.13 

11.12 
7.12 
7.12 
7.10 
7.i0 

7.10 
7.08 
7.08 
11.27 
11.26 

11.1! 
11.10 
7.05 
7.05 
7.05 

7.04 
7.04 
7.04 

11.25 
11.24 

7.02 
7.C2 
7 
7 
7 

11.43 
11.09 
2.01 
2 
6.02 

6.02 
6.02 

11.08 
11.23 
11.22 

11.22 
11.07 
11.42 
11.06 
11.41 

11.21 
11.05 
11.04 
11.03 

6 
6 

11.02 
11.38 
11.37 

11.01 
1! 19 
11.19 
11.19 
11.36 

2j2p-2pl*p-)4p 
2»*-2*4p 

2»2p-2»9d 
2i2p-2x8d 
2s2p-2s?d 

2s2p-2*7s 
2*'-2p(«P*)3s 

2s2p-2p5p 
2s2p 2s6d 
2s2p-2s6d 

2s2p-2p(«p-)5p 
2s2p 2s6s 
2s2p-2s6s 
2s2p-2s5d 
2»2p-2s5d 

2s2p-2s5J 
2s2p-2s5s 
2s2p-2s5s 

2p* - 2p(*F)6d 
2p»-2p(»P°)6d 

2s2p-2p(»P°)4p 
2s2p-2p(*P°)4p 
2s2p-2p(»P-,)3p 
2s2p-2p(3P°)3p 
2s2p-2p(»P°)3p 

2s2p-2p(1P°)3p 
2s2p-2p(»P°)3p 
2s2p-2p(*P°)3p 

2p»-2p(*P°)5d 
2p*-2Pm5d 

2s2p-2p(1P°)3p 
2s2p-2p(1P°)3p 
2s2p-2s4d 
2s 2p - 2s 4d 
2s2p-2s4d 

2i»»-2p(»P0)5d 
2s2p-2s7d 

2s«-2s3p 
2s»-2s3p 

2s2p - >.s4s 

2s2p   2s4s 
2s2p-2s4s 
2s2p-2s6d 

2p*-2p4d 
2p*-?.p(JP°)4d 

2pl-2p(»P0)4d 
2s2p-2s5d 

2p'-2p(JF)4d 
2s2p-2p(»P°)3p 

2p*-2p(»P°)4d 

2p3-2p4s 
2s2p-2s5s 
2s2p-2p(3P°)3p 
2s2p-2s4d 
2s 2p-2s 3d 

2s 2p-2s 3d 
2s2p-2s3d 

•^s2p-2p(!P°)3p 
27>v.2s6f 
2pI-2>ijl, 

2s2p-;.s4s 
2p"-2s5p 
2p»-2s5p 
2p«-2s5p 
2p»-2s5f 

»p. »D 
*'S •P" *r -*D 
•p* *D 
*p* -*D 

jp- -*S 
*'S ■P* 
■p" •D *r »D 
V 3D 

■p* 'P 
'p*. »S 
*p*. 'S 
V- 3D 
»p* »D 

»p°- 'D 
jpo 3S 
3P° »S 
»p- »P* 5P- »D- 

,po 
■p° 
sp°. 
,po 

'D 
'P 
3P 
3P 

3P*-»P 

'P°-*S 
»P"-«S 
3P°-3S 
»P - *p° 
*P-»D" 

»p° -3D 
3p° -3D 
3p° -3D 
3p° -3D 
3P° -3D 

'D ->D° 
ipo -'D 

*'S _ ap» 
*'S _ ip° 
jpo -3S 
3P° -3S 
apo -3S ,p. -'D 

3P ap" 
3P 3Da 

3P 3D° 
ipo. 'D 
■D iF° 
ip°. 'S 
•D- >D° 
3P- 3P° ,p._ 'S 

'P°- ■D 
ip°. 'D 
3P°- 3D 

3po. 3D 
apo. 3D 
.po. ip 
lD- 'F° 
'D- ip° 

,po 'S 
3P- ap° 
3P- 'P° 
3p_ ; ap- 
•D- ,F. 

2-2 
0-1 
2-3 
2-3 
2-3 

2-1 
0-1 
1-2 
1-2 
2-3 

l-l 
1-1 
2-1 
0-1 
1-2 

1-2 
1-1 
12 
2-2 
2-1 

0-1 
1-1 
2-1 
2-2 
2-3 

2-3 
2-2 
1-2 
2-3 
2-2 

2-2 
1-2 
0-1 
0-1 
0! 

1-1 
2-1 
1-2 
2-2 
1-2 

2-3 
1-2 
2-3 
1-0 
2-2 

2-2 
1-0 
1-2 
1-2 
0-1 

1 -2 
2 -3 
1 -1 
2 -3 
2 -1 

1 0 
1 0 
1 2 
2 2 
2- 3 

E3 
E6.EJ 
E3 
E3 
E3 

ES 
E6.E3 
E3 
E3 
E3 

E3 
E3 
E3 
E3 
E3 

E3 
E3 
£3 
E3 
E3 

E3 
E3 
E3 
E3 
E3 

B8.E3 
B8.E3 
B8.E3 
E3 
E3 

E3 
E3 
E3 
E3 
E3 

E3 
E3 
M20 
E6.E3 
E6.E3 

E6.E3 
E6.E3 
E3 
E3 
E3 

E3 
E3 
E3 
B8.E3 
E3 

M20 
M20 
E6.E3 
F.6.E3 
E6.E3 

E6.E3 
E6.E3 
E6.E3 
E3 
M20 

B8,E3 
E3 
E3 
E3 
E6.E3 
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C III C III 

KlemctH Wavcleiijth In'.cnjiiy Multiple* Confi(umioa Term " Refcrc.cc. 

c ai 493.341 500 11.18 2p«-2p<*P*,3d sp.ap* 0-1 E3 
C HI 493.364 500 11.18 2p»-2p(*r)3d »p -*r 1-0 E3 
C HI 493.396 500 11.18 2p*-2p(*F,)l3« ip.ip» 1-1 F.3 
C HI 493.464 500 11.18 2p» - 2p(*P ? H »p »p* 1-2 E3 
c m 493.519 500 11.18 2p*-2p(1FV:t »p-»p* 2-1 E3 

C HI 493.587 700 11.18 2p»-2p(«P">3d *p-v 2-2 E3 
C Hi 497.910 100 11.35 2p»-2p(»P*)3d 'D-'P* 2-1 E3 
C III 499.425 700 11.17 2p»-2p(*P*)W V-*D' 0-1 E3 
C III 499.462 800 11.17 2p»-2p(,P*)3d *P-*D' 1-2 E3 
C HI 499.530 900 11.17 2p»-2p(»P°)3d »P *D* 2-3 E3 

C HI 499.583 700 11.17 2p»-2p(»P")3d »P-»D' 2-2 E3 
C HI 506.63 10 11.34 2p*-2s5p 'D-'P* 2-1 E3 
C HI 511.5225 1000 11.33 2p»-2p(*P")3d 'D-'F* 2-3 E6.E3 
C HI 535.2885 850 11.32 2p»-2p(«P°)M 'D - 'D* 2-2 E6.E3 
C III 538.0801 900 5 2s2p-2s3s »P*-»S 0-1 E6.E3 

C HI 538.1487 950 5 2s 2p-2s 3s •P*-»S 11 E6.EI 
C III 538.3120 1000 5 2s 2p - 2s 3s »P"-»S 2-1 E6.E3 
C III 554.63 20C 11.16 2p»-2s4p jp.ip- 2-2 EJ 
C III 565.5280 700 11.31 2p3-2s4f •D-'F" 2-3 E6.E3 
C III 566.48 400 11.30 2p»-2s4p •D-'P* 2-1 E3 

C HI 574.2809 1000 II 2s 2p-2s 31 ■F-'D 1-2 E6.E3 
C III 585.261 600 11.15 2p*-2p(*r»is »P-»P* 1-2 E3 
C HI $85,417 800 11.15 2p»-7p(»P°)3s »P-'P* 2-2 E3 
C HI 585.496 500 11.15 2p3-2p(3P°)3s >P-SP° 1-1 E3 
C HI 585.608 600 11.15 2p1  2p(«P°)3s *p-»r 1-0 E3 

C HI 585.666 600 11.15 2p'-2p(»P°)3s T-'P" 2-1 E3 
C III 609.04 400 11.48 2p'-2p3d •S - 'P° 0-1 E3 
C III 609.275 600 11.29 2p,-2p(,P")3s ■D-!P* 2-1 E3 
C III 622.13 frÜÜ 11.47 2p'-2s5p >S-"F 0-1 E3 
C HI 690.526 700 10 2s2p-2s3s «r - 's 1-0 E3 

C III 714.879 100 11.46 2p*-2s4p >S - 'P° 0-1 n3 

C HI 784.393 3U0 11.45 2p»-2p(»P°)3s 'S-'P° 0-1 E3 
C III 817.950   P 11.14 2p*-2s3p 3P.3P° 1 -1 M20 
C III 818.181    P 11.14 2p*-2s3p 3p.sp° 2-2 M20 
C HI 884.516 800 11.28 2p*-2s3p «D-'P° 2-1 E3 

C III 943.218   P 11.56 2s 3s - 2s 5p 3S-3P° 12 MM 
C HI 977.020 1000 1 2s»-2s2F g'S - 'P" 0-1 E6.E3 
C HI 1040715    P 11.60 2s3s-2s5p 'S - »P3 0-1 M20 
C III 1165.698   P !0 11.76 2s3p-2s5d 3P° - 3D 1-2 E3 
C III 1165.870   P too 11.76 2s3p-2s5d jp°. »D 2  3 E3 

C ill 1174.933 800 4 2s2p-2p2 3p° _ 3fl 1-2 E6.E3 
C III 1175.263 700 4 2s2p-2p» 3p° .. 3p 0-1 E6.E3 
C III 1175.590 600 4 2s2p-2pJ 3P° - 3P 1 -1 E6.E3 
C HI 1175.711 1000 4 2s2p-2p2 3P° - 3P 2-2 E6.E3 
C HI 1175.987 TOO 4 2s2p-2ps 3p° _ 3p 1-0 E6.E3 

C III 1176.370 800 4 2s2p-2p2 3P° - 3P 2-1 E6.E3 
C III 1247.383 600 9 2s2p-2p2 ip» . IS 1-0 E6.E3 
C HI 1256.47 lOOd 11.53 2s3s-2s4p 3S-'P° 1-2 E3 
C III I29C..33 200d 12.07 2s 3d-2s 5f 3D - 3F° 3-4 E3 
C HI 1308.70 200 11.44 2p2-2s3p >S - 'P° 0-1 E3 

C HI 1329.187   P 11.59 2s 3s-2s 4p 'S - 'P° 0-1 M20 
C HI 1426.22 10 12.05 2s 3d-2p 3d 3D - 3P° 2-1 E3 
C III 1426.45 400 11.52 2s3s-2p(2P°)3s 3S - 3P° 1-2 E3 
C III 1426.80 100 12.05 2s3d-2p(2P°)3d 3D - 3P° 3-2 E3 
C HI 1427.85 300 11.52 2s3s-2p(2P°)3s 3S - 3P° 1-1 E3 

C III 1428.17 200 11.7$ 2s3p-2p(2P°)3p 3P° - 3P 2-2 E3 
C III !428.50 200 11.52 2s3s-2p(2P°)3s 3S-3P° 1-0 E3 
C III 1428.66 10 11.75 2s3p-2p(2P°)3p 3P° - 3P 1-1 E3 
C II! 1428.95 100 11.75 2s3p-2p(2P")3p 3p° _ 3p 2-1 E3 
C HI 1429 10 10 11.75 2s3p-2p(2P")3p 3P° - 3P 1-0 E3 

C II! 1477.68 300 12.04 2s 3d-2p 3d 3D-3D° 3-3 E3 
C III 1478.05 200 12.04 2s 3d-2p 3d 3D-3D° 2-2 F.3 
C III 1478.30 100 12.04 2s 3d-2p 3d 3D - 3D° 1 -1 E3 
C III 1531.83 200 11.65 2s3p-2s4d >p». ID 1-2 E3 
C HI 1541.115   P 17 2s 3d-2p 3d ■D-'F° 2-3 M20 

H   He    Li    Be    B   C   N   O    F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge    As   Se   Br   Kr 
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C IK C IV 

Element Wavelength Intensity Multiple! Configuration TJT^ I  J Reference* 

C III 1576.48 300 12.03 2s 3d-2p 3d m-'f 3-4 E3 
C III 1577.30 200 12.03 2s 3d-2p 3d *D-»F* 2-3 E3 
C HI 1577.89 200 12.03 2s 3d-2p 3d *D-»r 1-2 E3 
C II! 1591.44 200 11.58 2s3s-2p(*P*)3s 'S-'P* 0-1 E3 
c ;n 1620.07 300 11.72 2s3p-2s4d »P*-»D 2-3 E3 

C III 1620.33 200 11.72 2s3p-2s4d »P*-H> 1-2 E3 
C III 1620.59 10 11.72 2s3p-2s4d »P*-»D 0-1 E3 
C III 1620.68 100 11.72 2s3p-2s4d *r *D 2-2 E? 
C UI 1645.03 100 II 64 2s3p-2p('F)3p tp-.ip 1-1 E3 
c ni 1779.09 10 16 2s3d-2p(*P*)3d 'D-'D° 2-2 E3 

c III 1894.29 200 11.63 2s3p-2s4s ■P-'S 1-0 E3 
C III 1908.734   P 70 0.01 2s»-2s2p g>s-»p- 0-1 M20.B34 
C III 1922.96 300 »2.02 2s3d-2s4f *D-»F* 3-4 E3 
C III 1923.16 200 12.02 2s3a-2s4f »D-*F* 2-3 E3 
C III 1923 34 200 12.02 2s 3d   2s 4f *D--r 1-2 E3 

C UI 1979.16 100   A 41 2p(*r)3d   2p(*r)4f »D'-*F 3-4 B8 
C III 1979.62 50  -A 41 2p(*P*)3d-2p4f »D°-*F 2-3 Bt 

CARBON IV (C3+), Z = 6 
Ground State  ls22s 2SV2 (3 electrons) 

Ionization Potential 520 178.4 cm1; 64.492 eV 

Element Wavelength Intensity Multiple! Configuration Term I-J References 

C IV 196.27 2 5.07 2s-13p g*S - *P° ¥t-% P12 
C IV 196.96 2 5.06 2s-12p g'S - »P° Vi-% P12 
C IV 197.82 5 5.05 2s-llp ^S-«P° fc-% E3 
C IV 199.04 10 5.04 2s-10p g*S-*P° %-* E3 
C IV 200.68 25d 5.03 2s-9p g*S-*P° Vi-% E3 

C IV 203.057 50d 5.02 2s-8p g»S-»P° %-% E3 
C IV 206 641 150d 5.01 2s -7p g«S-»P° %-% E3 
C IV 212.421 250 5 2s-6p g*S-*P° ft-% E3 
C IV 222.791 350 4 2s-5p g»S-*P° fc-% E3 
C IV 223.9 2 11.11 2p-14d jpo. iD %-% PI2 

C IV 27.4.5 2 11.10 2p-13d jp-. iD %-<& P12 
C IV 225.49 4 11.09 2p-12d »P°-«D %-<& P12 
C IV 226.72 6 11.08 2p-llH »PJ-»D *-% ?I2 
C IV 228.27 25d 11.07 2p-10d ap.. 2D %-% E3 
C IV 230.43 25d 11.06 2o-9d »P°-SD tt-tt E3 

C IV 230.9 2 11.05 2p-9s »P° - »S %-% P12 
C IV 233.53 lOOd 11.04 2p-8d »P°-*D %-tt E3 
C IV 234.19 4 li.03 2p-8s ,p„   ,s %-Vi PI2 
C IV 238.200 lOOd 11.02 2p-7d «P° - *D ft-'h E3 
C IV 238.250 150d 11.02 2p-7d »P°-»D %-% E3 

C IV 239.1% 25 11.01 2p-7s ,po     ,s %-% E3 
C IV 244.907 500 3 2s-4p g'S-'P0 %-% E3 
C IV 245.775 200d 11 2p-6d sp°.»D %-% E3 
C IV 245.830 250d 11 2p-6d »p«. »D %-% E3 
C IV 247.357 25 10.01 2p-6s sp». ig %-% E3 

C IV 247.415 50 10.01 2p - 6s »P°-»S %-% E3 
C IV 259.471 300 10 2p-5d ip". »D %-% E3 
C IV 259.542 350 10 2p-5d 2po. aD %-% E3 
C IV 262.550 150 9.01 2p -5s ,po. ,s V«-Vi E3 
C IV 262.624 200 9.01 2p-5s ip». aS %-% E3 
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C IV C V 

Element Wavelength Intensity Muhipfct Configuration Term j-j References 

C IV ;«9.i43 450 9 2p-4d »P*-*D %-% E3 
C IV 289.230 500 9 2p-4d *P*-*D %-* E3 
C IV 296.8J7 300 8 2p-4s *P*-*S %-% E3 
C IV 296.951 350 8 2p-4s «r*s *-% E3 
C IV 307.806 50f 2.01 2»-3d *S-*D *-* E3 

C IV 312.422 750 2 2s-3p *1S-,P* %-% E6.E3 
C IV 312.453 700 2 2s-3p j»S-«P* *i-*i E6.E3 
C IV 384.032 800 7 2p-3d »P*-*D *-% E6.E3 
C IV 384.178 850 7 2p-3d *P*-»D %-% E6.E3 
C IV 419.525 650 r> 2p-3i «P*-*S %-Vi E6.E3 

C IV 419.714 700 o 2p-3s «P'-'S %-% E6.E3 
C IV 770.379 25d ■ >7 3p-5d *P*-»D %-% E3 
C IV 948.098 50 11.12 3s-4p *S-*P* <k-Vi E3 
C IV 948.214 25 11.12 3s-4p *S-*P* fc-V» E3 
C IV 1107 600 50 11.15 3p-4d *P*-«D <h-% E3 

C IV 1107.933 100 11.15 3p-4d *P*-*D *-% E3 
C IV 1168.873 150 11.19 3d-4f »D-»F* %■% E3 
C IV 1168.990 200 11.19 3d-4f iD »r *-% E3 
C IV 1198.58 50d 11.18 5d-4p *D-»p» Ht-f, E3 
c rv 1230.046 100 11.14 3p-4? *P*-«S ■A -"A E? 

C IV 1230.511 150 11 14 3p-4s *r-»s %-fc B3 
C IV 1548.185 1000 1 2s-2p g*s-*r %-% M20 
C IV 1550.774 950 1 2s-2p g«S-»P° % - V« M20 

CARBON V (C4+), Z = 6 
Ground State Is2 'So (2 electrons) 

Ionization Potential 3 162 355 cm1; 392.077 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

C V 32.064 il ls*-ls8p g'S-«P° 0-1 M20 
C V 32.188 10 ls*-ls7p g'S - 'P0 0-1 M20 
C V 32.3998 4 9 ls'-Uop g'S-'P" 0-1 E21 
C V 32.7542 10 8 ls*-ls5p g'S-'P" 0-1 E2I 
C V 32.773 7 ls'-lsSp S«S   »P° 0-1 M20 

C V 33.4257 30 6 ls,-ls4p glS - 'P" 0-1 E21 
C V 33.463 5 ls*-ls4p £>S-SP° 0-1 M20 
C V 33.925 3 Ir3s-2p3s »S - JP° 1-2 F26 
C V 34.022 1 Is3s-2p3s iR. ip- 0-1 F26 
C V 34.283 1 Is2s-2s2p 'S - »P° 0-1 F26 

C V 34.520 2 Is2s-2s2p »S-»P° 1-2 F26 
C V 34.598 I ls2p-2p* ap°.ap 2-2 F26 
C V 34.699 2 ls2p-2p2 >P°-«D 1-2 F26 
C V 34.9728 100 4 ls»-ls3p g'S-'P" 0-1 E21 
C V 35.070 3 ls»-ls3p g>s>r 0-1 M20 

C V 40.2680 500 2 ls»-ls2p g'S - «P" 0-1 E21 
C V 40.7306 30 1 15*182? g'S-'P" 0-1 E2I 
C V 41.47 f Is*-ls2s g'S-'S 0-1 K8.A8 
C V 138.2       P Is2s-lsl0p aS. ap- 1-2 F20 
C V 139.5       P Is2s-ls9p ag . sp° 1-2 F20 

C V 141.27     P Is2s-ls8p »S-SP° 1-2 F20 
C V 143.94 ls2s- ls7p »S-»P° 1-2 F20 
C V 147.1        P ls2p- lslOd »P°-»D 2-3 F20 
C V 148.35 ls2s- ls6p sg.sp» 1-2 F20 
C V 148.5       P Is2p-ls9d sp°. sD 2-3 F20 
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C V C VI 

  
Kku.cnt Wavelength Intensity Multiple! (. ouf if urauon Ten» J-J 

2-3 

References 

C V 150.51     P H2p-ls8d JP*-*D F20 c v 153.53 Is2p-l»7d »P*  "D 2-3 F20 
C V 156.233 4 15 is2s- ls5p »s-*p* 1-2 E21 
C V 157.2       P I»2?-Il8d •P*-'D 1-2 F20 
C V 158.374 20 Is2s- Is6f< 's-'r 0-1 MM 

C V 158.47 U2p   Is6d »P"-»D 2-3 F20 
C V 160.53      P Is2p-ls7d 'P*-'D 1-2 F20 
C V 165.91      P Is2p-H6d 'P"-'P 1-2 F20 
C V 167.218 19 ls2s -Is'p ■S-'F 0-1 MM 
C V 167.402 4 24 Is2p-ls5d »P*-»D 2-3 E2I 

C V i73.281 10 14 ls2s- Is4p 'S-»P* 1-2 E2I 
C V 175.67 l»2p-;;5d 'P-'D 1-2 F20 
C V 186.329 18 ls2s-Is4p 'S   'P° 0-1 MM 
C V 186.697 30 23 Is2p-U4d »P'-'D 1-2 E2I 
C V 186.745 30 23 Is2p-ls4d »P*-»D 2-3 E21 

C V 197.024 4 26 Is2p-ls4d • po.iD 1-2 E2I 
C V 227.192 100 13 ls2s - Is3p «s-jr 1-2 E21 
C V 247.31 17 ls2s- ls3p ■S-'F 0-1 E2I 
C V 248.661 20G 22 Is2p-ls3d »P^-'D 1-2 E2I 
C V 248.668 10 22 112p -113d 'P*-»D 0-1 E3 

C V 248.738 200 22 Is2p-ls3d 'P°->D 2-3 E2I 
C V 248.744 20 22 Is2p-ls3d »P° - «D 2-: E3 
C V 260.136 4 21 1s 2p -1 s 3s »P«.»S 1-1 E2I 
C V ':60.229 4 2! ls2p- Is3s »P°-3S 2-1 E2I 
C V 267.267 30 25 Is2p-ls3d •P°-'D 1 -2 E2I 

C V 472.21 29 Is 3s■Is5p »S - 3P° 1-2 MM 
C V 497.09 33 Is3p-ls5d >P° - »D 2-3 M20 
C V 506.31 32 ls3p - Is5s »P° - »S 2-1 M20 
C V 672.06 28 Is3s -ls4p >S - JP° 1-2 MM 
C V 717.58 31 !s3p-ls4d 3p°.lD 2-3 MM 

C V 748.43 35 Is3d- ls4f *D - 3F° 3-4 M20 
C V 749.66 36 Is3d-ls4f ■D-'F" 2-3 M20 
C V 756.87 30 Is3p-ls4s >P° - »S 2-1 MM 
C V 760. IS 37 Is3p-!s4d ■P°-»D 1 -2 M20 
C V 763.07 34 1 s 3d -1 s 4p »D - 3P° 3-2 M20 

C V 1619.80 38 Is4f-ls5g »F°-3G 4-5 M20 

CARBON VI (Cs+), Z = 6 
Ground State   Is 2Si/2 (1 electron) 

Ionization Potential 3 952 061.3 cm1; 489.983 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

C VI 26.026   P 5 ls-6p £»S - »P" %-% G2 
C VI 26.357   P 4 ls-5p g2S-»P" %-% G2 
C VI 26.990   i» 10 3 ls-4p s»s - 2P° %-% G2.T13 
C VI 28.466   P 30 2 ls-3p g'S-'P- % % G2.T13 
C VI 33.736   P 100 1 ls-2p g'S-'P° ■A-% G2.T13 

C VI 110.22     P 2  7 G2 
C VI 113.87     P 2-6 
C VI 120.50     P 2-5 G2 
C VI 134.95     p 2-4 G2 
C VI 182.17     P 2-3 G2 

24 

 -■■-- ■ ■'- ■■■ 

  ■ ■■-■■■ 



C VI C VI 

Klemm I Wavelength Inteonty      Multiple! Configuration Term J-J Reference! 

C VI 265 OS     P 3-8 G2 
C VI 279.07     F 3-7 G2 
c y\ 303.70     P 3  6 G2 
C VI 355.89     P 3-5 G2 
C VI 504.65     P 4-9 G2 

C VI 520.6       P 3-4 G2 
C VI 5*9.93     P 4-8 G2 
C VI 681.31     P 4-7 G2 
C VI 728.93     P 4-6 G2 
C VI W3.T2     P 5-10 G2 

C VI 915.30     P 5-9 G? 
C VI 1038.42     P   | 5-8 G2 
C VI 1124.9       P 4-5 G2 
C VI 1291.9       P 5-7 G2 
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N I N I 

NITROGEN I (N«*), Z = 7 
Ground State  ls*2s*2ps «SS* (7 electrons) 

Ionization Potential  117 225.4 cm ';  14.534 eV 

Element Wavelength Intensity Muhiplet Configuration Ten» J-J Kefereacet 

N 1 857.7/ 2p»-2p»(3P)l2d g*S'-*V %-% Kl 
N I 858.80 2p»-2p»(»P)lld g*S'-*P %-* Kl 
N 1 8;?35 2p»-2p»(3P)lld g*S'  «D %-f, Xl 
N 1 859.76 2p»-2p«(3P)12i *«s- «P %-% Kl 
K I 860.15 2p3-2p«(3P)10d g«S'-«P %-% Kl 

N : 860.85 2p3-2p»(3P)10d *«S'-«D «k-t, Kl 
N I 861.15 2p»-2p«("P)lls g'S'  *P *-** Kl 
N I 862.14 2p3-2p«(3P)9d g*s- *V *-•* Kl 
N 1 862.91 2p»-2p»(»P)9d g'S'-'D %-% Kl 
N I 863.15 2p3-2p»(3P)10s g*S'-'P %-% Kl 

N I 864.92 2p»-2ps(3P)8d g'S'-'P %-* Kl 
N I 865.62 2p3  2p»(3P)8d g'S'-'D %-% Kl 
N I 865.93 2p» - 2p1(3P)9s 8«s--«p %-% Kl 
N I 868.78 2p> - 2p»(»P)7d g*S'-*P %-* Kl 
N I 869.66 2p> - 2p»(3P)7d g*S'.*D %-* Kl 

N I 870.00 2p3   2p»('P)8s g*S°-*P %-% Kl 
N I 870.40 2p»-2p1(»P)8s g*S'-*P %-% Kl 
N I 871.01 2p3-2p«(3P)8s g*S°  *P %-% Kl 
N I 875.092 2p»  2p»(3P)6d g'S'-'P %-% W8.KI 
N l i.75.20 2p'-2p>(»P)6d g'S°  <P %   % Kl 

N 1 875.79 2p»   /p»(3P)6d g«S°  «D %-% Kl 
N I 876.07 2p3-2p»(3P)7s g*S°-*P ^-»A Kl 
N I 876.64 2p3 - 2p»(3P)7s g'S°*P *-% Kl 
N I 876.99 2p3 - 2p»(3P)7s g*S°-*P %-M. Kl 
N I 885.387 2p3-2p«(3P)5d g«S°-'D *-% E36 

N I 885.682 15 2p3-2p»(3P)5d g*S°-*D %-% E36 
N I 885.973 6 2p3-2p«(3P)5d g*S°  *P %-Mi E36 
N I 886.226 9 2p3-2p»(3P)5d g*S'-*P %-% E36 
N I 886.332 8 2p3-2p»(3P)5d 4«S°-«P %-* E36 
N I 886.428 8 2p3-2p3(3P)5d g«S°-«F %-% E» 

N ! 886.829 6 2p» - 2p»(»P)5d g*&'-*P %-* E36 
N I 887.016 4 2p3-2p3(3P)6s g«i'-3P %-* E36 
N I 887.457 11 2p*-2p1('P)6s g*S° --P %-% E36 
N I 888.022 10 2p» - 2p»(3P)6s g'S°-4p %-% E36 
N I 888.372 8 2p3 - 2p»(3P)6s g«S°-*P %-% E36 

N I 905.223 6 2p» - 2p»(3P)4d g«S°-3D %-% E36 
N I 905.40 2 2p3-2p'(3P)4d g*S°-*D %-% Kl 
N I 905.787 11 2p3-2p»(3P)4d g«S°-«D %-% E36 
N I 9C5.839 12 2p3-2p»(3P)4d g*S°-«D %-% E36 
N I 905.916 11 2p3-2p3(3P)4d g'S'-'D %-% F.36 

N I 906.206 11 2p3-2p«(3P)4d g*S°-*P %-Vt E36 
N I 906.433 13 2p3-2p3(3P)4d g«S°-«P %-% E36 
N i 906.617 12 2p3-2p»(3P)4d g*S°-«P %-% E36 
N 1 906.730 12 2p3-2p'(3P)4d ^S°-3F %-% F.36 
N I 907.07 4 2p3 - 2p»(3P)4d g«S°-*P %-% Kl 

N I 907.28 4 2p3-2p»(3P)4d g«S°-«P %-% Kl 
N I 907.337 7 2p3-2p3(3P)4d g'S'-'F %-% E36 
N I 908.2332 3 2p  -2p*(3P)5s g«S°-'P %-% K6 
N I 908.7958 1 2p3-2p»(3P)5s g«S°-'P %-Mi K6 
N I 909.6976 ST 9 2p3-2p3(3P)5s g*S°-*P %-% H3.K6 

N I 910.2785 ST 6 2p3-2p'(sP)5s g*S--*P %-% H3.K6 
N I 910.6456 FT 5 2p3-2p»(»P)5s g<S°-«P %-% H3.K6 
N I 951.0791 5 2p3-2p1(3P)3d g'S°-3D %-% K6 
N I 951.2947 3 2p3-2p»(3P)3d g*S°-*D %-% K6 
N I 952.3037 ST 18 2p3-2p2(3P)3d g«S'-«D %-% H3.K6 

N I 952.4151 ST 14 2p3-2p»(3P)3d g'S'-'D %-% H3.K6 
N I 952.5231 ST 10 2p3-2p»(3P)3d g«S°-«D %-<* H3.K6 
N I 953.4150 25 2p3-2p3(3P)3d g«S°-«P %-% K6 
N : 953.6548 27 2ps-2p3(3P)3d g'S-'P %-% K6 
N I 953.9698 30 2p3-2p3(3P)3d g<S°-«P %-% K6 
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N I N I 

Element Wavelength ! «entity Multiple! Coofigurauun Terra j-; Reference« 

N I 9S4.I040 30 V-2p'(*P)M ^S*-»F %-* K6 
N I 955.2647 ST 2p»-2p»(»P)3d *«S*-«F »*-% H3.KI 
N 1 955.4376 ST 2p»-2p,<*P)3d f«S'-*F *-% H3.KI 
N I 955.5292 2p,-2p«(»P)3d ?«S*-«P %-Mi K* 
N I 955.8814 2p»-2p*(»P)3d *4S*-»P »A-* K6 

N I 959.4936 2p*  2p*(»P)4s «*S'-»P %-% K« 
N I 960.2017 P 2p» - 2p2('P)4» g*S' »P *-% E6.K8 
N 1 963.9904 ST 25 3 2p»-2pi('P)4s S"S°  «P %-•* H4.M 
N ! 964.6258 ST 3 2p»-2p»(»P)4s $*S -«P %-% H4.K6 
N I 965.0413 ST 23 3 V - 2p*('P)4s g'S' *f *-% H4.X6 

N I 1028.68 2p,-2p»(»P)lld »D° - »D »A-% Kl 
N I 1029 51 2p»-2p,('P)11d 2D*-2F *-% 'K! 
N I 1030 76 2p1  2p'(»P)10d »D" - »D %-»A Kl 
N I 1031.62 2p->  2p»f»P)10d »D* - »F *-% Kl 
N I 1032.18 2p»-2p«(»P)!ls »D"-»P %-% Kl 

N I 1033.42 2p» - 2p'(»P)9d 2D' - »D *-% Kl 
N I 1033.70 2p» - 2p»(»P)9d »D° - 2D *-% Kl 
N I 1034.37 2p3 - 2p*(»P)9d »D'-'F H-% Kl 
N I 1034.C0 2p»-2p»(»P)9d »D° - 2P %-Vf» Ki 
N 1 1035.00 2pJ-2p«(»P)lGs »De - »P *A-»A Kl 

N I 1037.37 2p»-2p»f»P)8d *D° ■ «D %-% Kl 
N I 1037.73 2p» 2p»(»P)8d »D° - »D %-% Kl 
N I 1038.31 2ps-2pVP)8d »D°-»F *-% Kl 
N ! 1038.90 2p* - 2p»(3P)9s »D° - »P Si-3* Ki 
N I 1043.02 2pJ-2p«(»P)7d «D°-«D %-% Kl 

N I 1043.58 2p»-2p»(»P)7d »D° - »D %-% Kl 
N I 1044.06 2pJ - 2p»(3P)7d 2D°-2F %-% Kl 
N ! 1044.65 2p3-2p2(»P)8s »D° - »P %-% Kl 
N I 1051.90 2p»-2p»(3P)6d JD° - »D %-% Kl 
N I 1052.07 2p»-2p»(3P)6d »D° - »F %-% Kl 

N I 1052.18 2p»-2p»(*P)6d »D0<P           ? *-% Kl 
N I 1052.64 ;!p»-2p»(3P)6d 2D° - 2D %-% Kl 
N I 1053.04 2p3-2p2(»P)6d »D°-«F %-% Kl 
N I 1053.35 5 2p» - 2p»(3P)6d 2D°-«F %-% Kl 
N I 1053.78 3 2p3-2p»(3P)7s »D° - 2P %-Vi Kl 

N I 1066.992 10 2p3-2p»(3P)5d 2D° - »D **-% E% 
N I 1067.308 8 2p»-2p2(3P)5d 2D° - 2D %-% E36 
N I 1067.386 10 2p'-2ps(aP)5d »D° - «D *-% E 36 
N I 1067.616 15 2p3-2p2(3P)5d *D° - 2F % % E36 
N I 1068.477 13 2p3-2p2(3P)5d 2D°-«P % % EJ6 

N I 1068.627 12 2n3-2p2(3P)5d »D° - 2F %-% E36 
N I 1068.670 11 2p3-2p2(3P)5d »D°-4F %-% E36 
N I 1069.110 8           ! 2p3-2p»(3P)5d 2D°-4F %-% E36 
N I 1069.206 9 2p3-2p»(3P)5d 2D° - «F %-% E36 
N I 1069.374 7 2F3-2P

J(3P)6S «D° - 2P %-% E36 

N I 1069.468 6 2p3-2p2(3P)6s »D- - 2P %-% E36 
N I 1069.990 11 2p»-2p2(3P)6s *D°-»P %-% E36 
N I 1095.942 13 2p3-2p2(3P)4d *D° - 2D **-% E36 
N I 1096.525 11 2p-,-2p»(3P)4d »D° - 2D %-% E36 
N I 1096.749 n 2p3-2p2(3P)4d «D°-«D %-% E36 

N I 1097.237 21 2p3-2p2(3P)4d «n° - 2F %-% E36 
N I 1097.995 8 2p3-2p2(3P)4d *D° - "P •A-% E36 
N I 1098.097 17 2p»-2p'(3P)4d *D° - «i' %-% E36 
N I 1098.261 17 2p3-2p»(3P)4d «D° - *F %-S EJ6 
N I 1098.625 12 2p3 - 2p2(3PMd »D° - "F %-'A E36 

N I 1098.759 6 2p3-2p2(3P)4<i 'D°-2P %-% E36 
N I 1098.952 9 2p3-2p2(3P)4d »D° - »P *»-% E36 
N I 1099.042 8 2p3-2p2(3P)4d 2D° - «F %-% E?6 
N I 1099.150 13 2p3-2p2(»P)4d JD°-«F »A-»* E36 
N I 1099.263 8 2p3-2p'(3P)4d SD°-4F %-* E36 

N I 1100.3593 50 2p3-2p2(»P)5s jDo. ,p »»-»ft K6 
N I 1100.4649 15 2p3-2pl('P)5s 2D° - 2P %-% K6 
N I 1101.2910 45 2p3-2p»(3P)5s ' D" - 2P »*-% KS 
N I 1134.1651 560 2 2s22p3-2s2p« ««S°-«P **-"* K6 
N 1 1134.4147 550 2 2s»2p3-2s2p4 

g«S°-«P %-»* K6 
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N I N 

Element Wavelength Intensity Multiple t ' o^figura.'  sn Term J   J References 

N ! 1134.9801 780 2 2s»2p»-2s2p4 g«S"   «P %-«* K6 
N I 1139 14 1 V  2p,<V)l2d ap».tp It-fi Kl 
N ! 1140.74 2 2p3-2p2!'P)12d *P*-*P %■* Kl 
N 1 1141 19 1 2p3-2p»(3P)l3s 2P°-2P *-% Kl 
N I 1141.60 2 2p3-2p3(3P)lld »P°-«D %-* Kl 

N 1 1142.70 2 2p3-2p:'(3P)lld *P*-*D %-% Kl 
N 1 1143.31 1 2p3-2p2(3P)12s ip-. ap %-% Kl 
N 1 1143.6458 15 2p3-2p»3s *P° -*S Va-% K6 
N I 1143.6508 30 2p3-2p*3s «P°-2S *-% K6 
N I 1144.16 2 2p3-2p»(3P)IOd »P"-»D %-»!» Kl 

N i 1145.27 2 2p3-2p»(3P)IOd -r - *p %-* Kl 
N I 1145.90 1 2p>   2p»(»P)1l', ip°.»p *-% Kl 
N 1 1147.66 4 2p3 - 2p»(3P)9d 2P°-2D Vi-% Kl 
N 1 1148.77 4 2p3 - 2p'(3P)9d 2P°-»P %-% Kl 
N I 1149.39 2p'-2p»(3P)IOs ap».ap %-% Kl 

N ! 1152 30 4 2p3   2p2(3P)8d 2P°-»D %-% Kl 
N I 1152.63 i 2p3-2p'<3P>8d ap». aD Va-% Kl 
N 1 1153.53 4 2p3-2p»(3P)8d aP».ap %-% Kl 
N I 1154.19 3 2p»   2p»('P)9s ap- . in %-% Kl 
N I 1159.28 4 2p3-2p2(3P)7d 2P° - 2D *h-*h Kl 

N I 1159.8172 P 2p3-2p»(3P)3s g«S°-2P %-% E6.K8 
N I 1!59.84 2 2p3-2p'«(3P)7d ap».tD '/i-% Kl 
N 1 1160.39 3 2p3 - 2p»(3P)7d ap«.ap %-l! Kl 
N I 1160.9370 P 2p'-2p2(3P)3s ?

4S°-»P %-Mi E6.K8 
N I 1161.30 2 2p3-2p2(3P)8s ap= _ap %-:ü Kl 

N I 1163.8835 150 7 2p3-2p2(3P)3d -D°-»D %-% K6 
N I 1164.0016 30 7 2ps-2p*('P)3d 2D° - 2D %-% K6 
N I 1164.2064 60 7 2p3-2p2(3P)3d SD° - »D %-% K6 
N I 1164.3246 95 7 2p3-2p2(»P)3d 2D°-2D %•% K6 
N 1 1165.5943 40 2p3-2p2(3P)3d 2D° - 4D %-% K6 

N I 1165.8358 15 2p3-2p2(3P)3d 2D°-4D %-* K6 
N I 1167.4484 350 6 2p3-2p2(3P)3d »D° - 2F %-% K6 
N I 1168.2154 50 2p3-2p2(3P)3d 2D° - «P %-% K6 
N I 1168.3344 200 2p»-2p*(:,P)3d «D°-«P %-% K6 
N I 1168.4167 60 6 2p'-2p*('P)3d 2D°-2F %-% K6 

N I 1168.5358 300 6 2p3-2p2(3P)3d 2D° - 2F %-% K4 
N I 1169.6933 80 2p3-2pI(»P)3d «D°-«F %-% K6       . 
N 1 1170.1572 10 2p3-2p2(3P)3d »D°-«F %-% K6 
N I 1170.2766 80 2p3-2p2(3P)3d 2D° - 4F %-H K6 
N I 1170.4165 5 2p3-2pa(3P)3d 2D°-«F *-% K6 

N I 1170.6743 20 2p3-2p2(3P)3d »D° - 2P %-va K6 
N I 1171.0834 60 2p3-2p2(3P)3d »D° - 2P %-% K6 
N I 1171.37 ? 2p3-2p2('P)6d ^.2p lh-lk Kl 
N I 117!.60 2 2p3-2p2(3P)6d ap» . 10 %-% Kl 
N I 1172.01 2 2p3-2p2(aP)7s ap» . »p %-% K! 

N ! 1172.46 i 2p3-2p2(3P)7s ap» _ ap Vi-Vi Kl 
N I 1176.5097 3.0 2p3-2ps(3P)4s 2D° - *P %-% K6 
N I 1176.6304 l«0 2p3-2p2(3P)4s 2D° - »P %-% K6 
N I 1177.6948 320 2p3-2p2(3P)4s -'D° - »P %-Vi K6 
N I 1188.97! 14 2p3-2p2(3P)5d 2P°-«D %-% E36 

N I 1189.249 14 2p3-2p2(3P)5d 2P° - »D ■A-% EJ6 
N I 1190.031 5 2p3-2p»(3P)5d ap» . 4P %-% E36 
N I 1190.494 6 2p3-2p2(3P)5d ap».4P %-% EJ6 
N I 1190.688 2 2p3-2p»(3P)5d ap» . 4P %-% E36 
N I 1190.855 6 2p3-2p2(3P)5d ap-.aH %-=Ä EJ6 

N I 1190.923 8 2p3-2p2(3P)5d ap° _ ap '/a-Va EJ6 
N I 1191 019 12 2p3-2p2(3P)5d ap» . ap %-% EJ6 
N I 1191.603 2 2p3-2p2(3P)5d ap- . 4F %-*«. E36 
N I 1191.925 8 2p3 - 2p2(3P)6s ap«.ap *-% EJ6 
N  I 1192.563 4 2p3 - 2p2(3P)6s ap-.ap •4 - Vi S36 

N I 1199 5490 ST 1000 1 2p3-2p»(3P)3s g*S°  «P %-% H4.K6 
N I 1200.2238 ST 950 1 2p'-2p2(3P)3s ?

4S"  "P %-% H^,K6 
N I 1200.7113 ST 700 1 2p3-2p2(3P)3s g«S°-«P %-Va H4,K6 
N I 1225.027 21 2p3 - 2p2('P)4d ap-. aD %-* E36 
N I 1225.374 ?0 2p3-2p2(3P)4d ap». aD %-% E36 
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N I 
N II 

Element Wavelength Intensity Mu!t*lei Configuration Tern J-J 

N I 
N I 
N I 
N ! 
N 1 

1227.24! 
1227.793 
1228.414 
1228.790 
1229.174 

7 
8 

18 
20 
14 

2p» - 2p»(»P)4d 
2p»-2p»(*P)4d 
2p*-2p»(»P)4d 
2pa-2p=(sP)4d 
2p» - 2p»(3P)4d 

•P*-«P 

»p*-*p 
ipo.iP 
ip-_«F 

E36 
E» 
EX 
E36 
EM 

N I 
N I 
N I 

1230.535 
1231.578 

7 
12 
2 

550 
400 

2p3-2p»(3P)5» 
2p»-2p«(3P)5s 

•P*  «P 
ip-.tp 

E36 
E36 

N 1 
N I 

1243.17% 
1243.3056 

5 
5 

2p»-2p*(*P)5s 
2p* - 2p*('D)3s 
2p3-2p»('D)3s 

*P*  4P 
•D" - »D 
*D*-«D 

Kl 
K6 
K6 

N ! 
N I 
N 1 
N I 

1310.5401 
1310.9429 
1310.9495 

200 
150 
25 

13 
13 
13 

2p»-2p»('P)3d 
2p3-2p,(*P)3d 
2p*-2p3(»P)3d 

*P-.*D 
•P--»D 
•P*-3D *-* 

Kfi 
K6 
K6 

N I 3 
2p3-2p*(3F)3d »P"-«D »«-•* Kl 
2p3-2p*(3P)3d *P*-4D *-% XI 

N 1 
N I 
N I 
N I 
N I 

1315.44 
1316.2906 
1318.8224 
1318.9981 
1319.0048 

3 
2 
5 

150 
80 

12 
12 

2p3-2ps(3P)3d 
2p»-2p»(»P)3d 
2p»-2p»(»P)3d 
2p3-2p»(3P)3d 
2p3-2p»(3P)3d 

ip-.ap 

»P°-«F 
*P*-«F 
»p».ip 

»P°-«P 

E2S 
K6 
K6 
K6 
K6 

N I 
N I 
N I 
N I 
N I 

1319.6693 
1319.6760 
1326.5639 
1326.5707 
1327.9170 

50 
250 

10 
50 
25 

12 
12 
11 
11 
11 

2p3-2p'(3P)3d 
2p*-2p2(»P)3d 
2p3-2p*(3P)4s 
2p3 - 2p»(3P)4s 
2p3-2p3(3P)4s 

*P°-*P 
»P"-*P 
»P°-«P 
»p°.«p 
>p-.«p 

%-% 
*-* 

K6 
K6 
K« 
K6 
Kb 

N I 
N I 
N i 
N I 
N I 

1327.9238 
1411.9318 
1411.939 
1411.9494 
1492.6254 

15 
150 
30 

300 
620 

10 
10 
10 
4 

2p3-2p»(3P)4s 
2p»-2p»('D)3s 
2p3-2p»('D)3s 
2p»-2p,('D)3s 
2p3-2pJ(3P)3s 

SP°-»P 
>P°-»D 
3P°-»D 
i.".*D 
»0 -»P 

Kb 
K6 
K6 
K6 
K6 

N I 
N I 
N I 
N I 
N I 

1492.8195 
1494.675! 
1592.66 
1742.7189 
1742.7306 

100 
400 
20 
50 

350 

4 
4 

9 
9 

2p3-2p3(3P)3s 
??3-2p3(3F)3s 

2s32p'(3P)3p-2s2p3<sS°)5p 
2p3-2pJ(3P)3s 
2p3-2p»(3P)3s 

3D°-»P 
»D°-«P 
«p«_«p 
jp»_ip 
.p°.«p 

K6 
K6 
E28 
K6 
K6 

N I 
N I 
N I 

1745.2482 
1745.2600 
1836.712 

150 
50 
4 

9 
9 
8 

2p3-2p3(3P)3s 
2p'-2p1(3P)3s 
2p3-2p3(3P)3s 

2p' . »p 
;ip°. »p 
jp°.4p 

K6 
K6 
Wio.Kl 

Element 

N II 
N II 
N H 
N II 
N II 

N II 
N II 
N II 
N II 
N ii 

Wavelength 

453.257 
433.340 
474.493 
474.546 
474.6C2 

NITROGEN II (N»+), Z = 7 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential 238 750.5 cm1; 29.601 eV 

Intensity     Multiple! 

474.706 P 20 
474.787 P 20 
474.891 P 200 
47< 647 V 100 
475.698 P 200 

20 
100 

10 
10 
10 

Configuration 

2p3-2p5d 
2ps-2p5d 
2pl-2p4d 
2p'-2p4d 
2p3-2p4d 

2p»-2p4d 
2p»-2p4d 
2p»-2p4d 
2p3-2p4d 
2p» - 2p4d 

Term 

£3P-3D° 
j?3P-3D° 
g*V-*V 
g3P-3P° 
gsp.sp" 

tf3P - 3P° 
g2V 3P° 
g3¥ - 3P° 
gjp.»D" 
S3P-3D° 

J-J 

1 ■? 
2-3 
0-1 
1-0 
1-1 

1-2 
2-1 
2-2 
0-1 
1-2 

References 

F3.E" 
E3.E33 
E33.E3 
E33.E3 
E33.E3 

E33.E3 
E33.E3 
E33.E3 
E33.E3 
E33.E3 
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N II 

N II 
N II 
N II 
N II 
N II 

N II 
N II 
N II 
N II 
N II 

475.757 
475.803 
475.884 
485.849 
505.986 

506.054 P 
506.153 P 
508.484 P 
508.668 P 
508.697 P 

N II 508.928   P 
N I! 509.006   P 
N II 510.758   P 
N II 513 849   P 
N II 529.355 

N II 529.413 
N II 529.491 
N II 529.637 
N II 529.722 
N II 529.867 

N II 533.511 
N II 533.581 
N II 533.650 
N II 533.729 
N II 533.815 

N II 547.818    V 
N II 559.762    V 
N II 572.069   P 
N II 574.650 
N II 582.156 

N II 629.167   P 
N II 629.447   P 
N II 629670   P 
N II 635.197 
N II 644.634 

N II 644.837 
N II 645.178 
N II 660.286 
N II 670.2%   P 
N 11 670.515    P 

N II 670.884   P 
N II 671.016 
N II 671.386 
N II 671.411 
N II 671.630 

N II 671.773 
N II 672.001 
N II 745.841 
N II ^6.984 
N II M8.369   P 

N II 775.965 
N II 836.187   P 
N II 836.279   P 
N II 831.289   P 
N II 836.616   P 

N II 836627   P 
N II 836.837   P 
N II 858.376   P 
N II 860.205   P 
N II 915.612 

N II 915.962 
N II 916.012 
N II 916.020 
N II 916.701 
N II 916.710 

N II 

250 
100 

10 
100    A 

200  -A 
300  -A 

10 

150 

10 
;5 

25Ö 

250 

250 
250 
250 
250 
400 

350 
400 
350 
500 
350 

10 
10 

500 
400 

300 
200 

400 
650 

750 
850 
750 
220 
120 

100 
500 
500 
650 
500 

500 
500 
500 
650 

1000 

100 

700 

700 
800 
600 

1000 
800 

6 
.6 

6 
6 
6 

5 
5 
5 
5 
5 

11 
10 

13 
4 

4 
4 

3 
12 
8 

2p*-2p4o 
2p* - 2p4d 
2p*-2p4d 
2p*-2p5d 

2s2p»-2s2p»(«P)3d 

2s2p»-2s2p»(«P)3d 
2s2p*-2j2p«(«P)3d 

2p* - 2p4$ 
2p» - 2p4s 
2p»-2p4s 

2p» - 2p4s 
2p» - 2p4s 
2p» - 2p4d 
2p2-2p4d 
2p»-2p3d 

2p»-2p3d 
2p»-2p3d 
2p»-2p3d 
2p»-2p3d 
2p*-2p3d 

2p2-2p3d 
2p»-2p3d 
" "   2p3d 

2p3d 
2p3d 

2P 
2p» 
2p1 

2pJ 

2p2 

2p» 
2p». 
2p«. 

2s2p3- 
2s2p3- 
2s2p3- 

2p2- 
2s22p2- 

2s2 2p2- 
2s22p»- 
2s22p» 

2p*. 
2p2 

2p4s 
2p4d 
2p3d 

-2p3d 
2p3d 

2s2p2(«P)3s 
2s2p2(«P)3s 
2s2p»(<P)3s 
2p3d 
2s 2p3 

2s 2p3 

2s 2p» 
2s 2p3 

2p3s 
2p3s 

2p2-2p3s 
2p2-2p3s 
2p2-2p3s 
2p2-2p3s 
2p2-2p3s 

2p2-2p3s 
2p2-2p3s 

2s22p2-2s2ps 

2p2-2p3s 
2p2-2p3s 

2s22p2-2s2p3 

2s2p3-2s2p2(«P)3s 
2s2p3-2s2p2(«P)3s 
2s2p3-2s2p2(«P)3s 
2s 2p3   2s2p2(«P)3s 

2s2p3-2s2p2(«P)3s 
2s2p3-2s2p2(«P)3s 

2p2-2p3s 
2p2-2p3s 

2s22p2-2s2p3 

2s22p2 

2s22p2 

2s22p2 

2s2 2p2 

2s2 2p2 

2s 2p3 

2s 2p3 

2s 2p3 

2s 2p3 

2s 2p3 

g*P »D* 

**P-*D* 
•D-'F* 

»S* - »P 

»S*-»P 
*S° - *P 
g*P -«P* 
gf-V 
*»P-»P* 

g*P-*F 
g*p.*y 

■D-'F" 
■D - 'D' 

g*v-*r 
S»P-»P' 
g*v-*v 
gf-'V 
g*PV 
g*p-*p 

g'P-'D' 
g*-q>' 
g'P-'D° 
g*P'D° 
?sp. »u° 

'D - 'P° 
■S-'P" 
'D - 'P° 
■D->F° 
'D-«D° 

•s 

5P 
5P 
sp 
ip° 

g>P-'S° 

g'P - 3S° 
g*P-*S° 

»D - >p° 

gap   ip^ 

g*p.ip° 
g'P-?° 
g3P.5po 

g'P-3P° 
g*P-'P0 

g'P - 3P° 
g3P-*P° 

»S - <p° 
'D-'P° 
'D - 3P° 

■D -'D 
3D° -3P 
3D° -3P 
3D° -3P 
3D° 3P 
3D° 3P 
3D° 3P 

>S- ip° 
■S- ,po 

pSp . 3p° 

g'P'P° 
*3P-3P° 
«3P-3P° 
g3P-'P° 
gjp.ap- 

1-1 
2-3 
2-2 
2-3 
2-1 

2-2 
2-3 
1-2 
0-1 
2-2 

1-0 
2-1 
2-3 
2-2 
0-1 

1-0 
1-1 
1-2 
2-1 
2-2 

0 1 
1-2 
1-1 
2-3 
2-2 

2 : 
«-I 
2-1 
2-3 
2-2 

2-3 
2-2 
2-1 
0-1 
0-1 

1-1 
2-1 
2-1 
0-1 
1-1 

2-1 
1 -2 
2-2 
0-1 
1-1 

2-2 
3-2 
2-2 
1-2 
2-1 

1-1 
1-0 
0-1 
0-1 
0-1 

E33 
E33.E3 
E33.E3 
E33.E3 
E33.E3 

E33.E3 
E33.E3 
E33.E3 
E33 
E33.E3 

E33.E3 
E33.E3 
E33.E3 
E33.E3 
E6.E3.E33 

E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 

E6.E3.E33 
E6.EJ.E33 
E6.H3,*-« 
E6.fc3.E33 
E6.E3.E33 

E33.E3 
-i33,E3 
E33 
E6.E3.F.33 
E6.E? E33 

E33.E3 
E33.E3 
E33 
E6.E3.E33 
E6.E3,E3-i 

E6.E3.E33 
E5.E3.E33 
E6.E3.E53 
E33.E3 
E33.E3 

E33.E3 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6,E),E33 

2-1 

E6.F.3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E33 

E6.E3.E33 
E33 
E33 
E33 
E33 

E33 
E33 
E33.E3 
E33 
E6.E3.E33 

E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
E6.E3.E33 
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N II N II 

H lenient Waveitntth Intensity Multiple! Coafifunlioa Ten» J-J Reference! 

N II 1083.990 400 2s»2p»   2s2p» **P-»D* 0-; E6.EJ.E33 
N II 1084.562 150 2s» 2p»- 2s 2p» **P -MV 1-1 E6.EJ.E33 
N II 1084.580 750 2s«2p»-2s2p" g*r - »D* 1   2 E6.E3.EJ3 
N 11 1085.529   P 2s»2p*-2s2p* ,*p-n>* 2-1 Ee.EJJ 
N !! 1085.546 400 2s«2p»-2s2p» g*P -V 2-2 E4.EJ.EJ3 

N II 1085.701 1000 1 2s»2p»-2s2p» g'P -*D* 2-3 E6.EJ.EJJ 
N II 1275.038   P 300 2s2p»-2s»2p3p »D*-»P 3-2 EJJ.EJ 
N i; '.275.251    P 2s2p»-2s»2p3p »o* - »P 2-2 E?J 
N II 1275.275   P 2s2p»-2s»2p3p »D°  »P 1-2 EJ3 
N II 1276.201    P 200 2s2p»-2s*2p3p »D*-n> 2-1 E3J.EJ 

N II 1276.225   P 2s2p»-2s»2p3p •D'-sp 1-1 EJ3 
N II 1276.800   P 100 2s2p»-2s»2pi? *D°-»P 1-0 EJJ.EJ 
N II 1343.338   P 200 2s2p»-2s»2p3p *D° - »D 3-3 E33.E3 
N II 1343.574    P 2s2p»-2s*2p3p »D*-»D 2-3 E33 
N II 1345.076   P 2s2p»-2s»2p3p »D* - »D 3-2 E33 

N II 1345.313    P 100 2s2p»-2s«2p3p «D*-*D 2-2 E33.E3 
N II 1345.340   P 2s2p»-2s*2p3p 'D' - »D 1-2 EJ3 
N II 1346.413    P 2s2p»  2s»2p3p JD* - »D 2-1 EJJ 
N II 1346.44!    P 10 2s2p»-2s»2p3p 'D* - 'D l-l EJJ.E3 
N II 1627.349   P 2*2p»-2s»2p3p »p..»p 1-2 EJ3 

N II 1627.376   P 100 2s2p'-2s*2p3p sp»..p 2-2 EJJ.EJ 
N 11 1628.896   P 2s2p*-2s»2p3p *P*-*F 1 -1 EJJ 
N I! ;628.922   P 2s2p=-2s»2p3p 3P°-'P 2-1 EJJ 
N II 1629.079   P 100 2s2p,-2sI2p3p »P*-'P 0-1 EJ3.E3 
N II 1629.832    P 10 2s2p'-2s,2p3p jp«.»p 1 -0 E33.E3 

N II 1675.726    P 150 2s2pJ-2s*2p3p »P°-»S 1-1 E33 
N II 1675.755    P 300 2s2p*-2s,2p3p V *S 2-1 E33 
N II 1675.920   P 100 2s2p»-2s*2p3p »P°-»S 0-1 E33 
N II 1725.028   P 2p3s-2p4p »P°-'S 1-0 E3J 
N II 1732.428   P 2p3s-2p4p 'P°-'S 1-0 E33 

N II 1740.310   P 400 2s2p»-2s*2p3p »r.»D 2-3 E33.E3 
N II 1743.197    P 200 2s2ps-2s»2p3p *P°-'D 1-2 E37.E3 
N 11 1743.228    P 2s2p'-2s!2p3p jp«.»D 2-2 E33 
N II 1745.046   P 2s2p»-2s»2p3p »P° - =D 1 -1 E33 
N II 1745.076   P 2s2pJ-2s»2p3p >P°-»D 2-1 E33 

N II 1745.256   P 2s2p3-2s*2p3p *P°-»D 0-1 E3J 
N II 1763.639   P 100 2s2p»-2s2p1(4P)3s »S°-»P 1 -2 EJJ.F37 
N II 1765.140   P 50 2s2p3-2s2p*(4P)3s »S°-»P 1-1 E33.F37 
N II 1766.079   P 100 2s2p»-2s2p,(4P)3s »S°-*P 1 -0 E33.F37 
N II 1772.735    P 2p3s-2p4p *P°-'D 1-2 E33 

N II 1780.551    P 2p3s- 2p4p 'P°-'D 1 -2 E33 
N II 1830.527   P 1 2p3s -2p4p »P°->S 0-1 E33.F37 
N II 1831.586   P 10 2p3s-2p4p 3P°-»S 1 -1 E33.F37 
N II 1836.172   P 100 2p3s -2p4p *P°-»S 2-1 E33.F37 
N II 1839.931    P 2p3s-2p4p ■P"-»S 1 -1 EJ3 

N II 1840.983    P 100 2p3s -2p4p 3P°-3P 1 -2 E33.F39 
N II 1842.284    P 10 2p3s-2p4p 3p° . 3p 0-1 E33.F39 
N II 1843.357   • :o 2p3s-2p4p 3P° - 3P 1-1 E33.F33 
N II 1844.259   P 10 2p3s - 2p4p 3po.jp 1-0 E33.F39 
N II 1845.616   P 100 2p3s- 2p4p 3p° „ 3p 2-2 E33.F39 

N II 1848.002   P 10 2p3s - 2p4p Sp° . 3p 2-1 E33.F39 
N II »849.414   P 100 2p'. -2p4p ip° . 3p 1 -2 E33.E3 
N II 1851.810   P 2p3s-2p4p ip° . 3p 1-1 E33 
N II 1852.721    P 2p3s- 2p4p .po.,p I -0 E33 
N II 2 857.870   P 300 2p3s-2p4p 'P° - »D 1 -2 E33.F37 

N II 1858.545   P 200 2p3s-2p4p »P° - »D 0-1 E33.F37 
N II 1859.260   P 500 2p3s -2p4p »P°-»D 2-3 E33.F37 
N II 1859.636   P 2p3s-2p4p »P°-»D 1 -1 E33 
N II 1862.588   P 200 2p3s-2p4p 'P°-JD 2-2 E33.FJ7 
N II 1864.364    P 2p3s-2p4p »P°-»D 2-1 E33 

N II 1866.457   P 2p3s -2p4p ■P°-»D 1 -7 E33 
N II 1868.240   P 10 2p3s - 2p4p ip°.3D 1-1 E33.F3 
N II 1878.624    P 200 2p3s-2p4p 3p° . ip 1 -1 E33.E3 
N II 1887.404   P 35C 14 2p3s-2p4p ip°.ip 1-1 E33.E3 
N 11 1991.301    P 10 2p3p-2p5s ip.ipo 1 -1 EJ3.E3 

H   He   Li   Be   B   C   N   O   F   Ne   Na   MK   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   A»   Se    Br   Kr 
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N HI N m 

NITROGEN III (H»+), Z = 7 
Ground State ls*2s*2p *P$n (5 electrons) 

Ionization Potential 382 704 cm1; 47.448 eV 

Efcncat W»*elen«th Intensity MuMplet CoofituntxMi Term 
i  

J-J Referencn 

N til 208.510 30d-A 2i2ps-2p,(*P)7p «P. «s# 
%-% Mil 

N III 208.670 50d A 2t2p*-2p*(*P)7p «F-«P* %   % Mil 
N Itl 208.730 50  -A 2»2p'-2p,(,P)7p «P-"D' %   % Mil 
N III 212.019 20d-A 2i2p»-2p«(»P)6p «P-»S* %-% Mil 
N III 212.049 50  -A 2»2p*-2p»(»P)6p 4P-«S* *-* Mil 

N III 212.087 80 -A 2»2p»-2p»(*P)6p *P*S' %-Ok Mil 
N III 212.359 50d A 2i2p*-2p«(*P)6p «p. 4P» %-% Mil 
N III 212.465 100    A 2i2p»-2p«pP)6p «P-«D* *-% Mil 
N III 213.086 lOOd-A 2»»2p-2s2p(,P*)5p g*r *p *-% Mil 
N 111 213.164 20W A 2»«2p-2*2p('P*)5p g*r-*v %-% Mil 

N III 213.364 50d-A 2s»2p-2*2pi'P->5p g*p- -*D *»-* Mil 
N III 213.447 nod-A 2i»2p-2»2p('P*)5p g*p-  *D %-% Mil 
N III 218.349 J0  -A 2s2p* 2p»(*P)5p «P-'S* %-% MM 
N III 218.378 70  -A 2s2p»-2p,(*P)5p «P-«S° %-% Mil 
N III 218.416 100 -A 2s2p»-7p'(*P)5p *P 'S' %-% Mil 

N HI 218.949 lOOd-A 2s2pr--2p»('P)5p «P-'P* %-*ft M:i 
N III 219.168 250  -A 2sV-2p*(*P)5p 4P-«D° <k-% Mil 
N III 224.873 50d-A 2*»2p-2s2p(*P*)l4p g»p--»D %-% Mil 
N III 225.302 70d-A 2s«2p-2s2pPF)l3p t*rm *-% Mil 
N III 225.837 300d-A 2s*2p-2s2p(*P°M2p g*r-q> *-% Mil 

N ::: 226.030 300  -A 2s*2p-2s2p('P")4p g*r »p %-% Mit 
N III 226 122 300 -A 2s»2p-2s2p('P°)4p g*rt %-* Mil 
N III 226.520 50d-A 2s»2p-2s2p(I,P*)llp g*r »D %-% Mil 
N III 226.832 350  -A 2s»2p-2s2p(,P°)4p ?»r->D %-% Mil 
N III 226 910 400  -A 2s»2p-2s2p('P°)4p t*r*D %-% Mil 

N :n 227.479 250b-A 2s,2p-2s2pPF)10p ^r-'D •h-Vi Mil 
N III 227.515 250b-A 2s»2p-2s2p(*P*)10p **P--»D %-* Ml! 
N III 228.762 250b-A 2s,2p-2s2p(»P°)9p g*r-w Vt-'k Mil 
N III 228.790 250b-A 2s»2p-2s2p(sP")9p g*r-*D %-% Mil 
N III 228.844 250b-A 2s»2p-2s2p(3P,,)9p g*r *D %-% Mil 

N III 230.591 300b-A 2s32p-2s2p(»P°)Sp g»P°-*D <h-*h Mil 
N III 230.626 300b-A Zs12p-2s2p(1P°)8p g*P°-*D %-% Mil 
N III 230.681 300b-A 2s12p-25 2p(sP°)8p g'P°-*D %-% MM 
N III 230.765 250b-A 2s*2p-2s2p(»P<')8p g*r-*v %•% Mil 
N HI 230.789 250b-A 2sI2p-2s2p(JF)8p g»p°-»p %-Vi MM 

N III 230.861 250b-A 2s»2p-2s2p(JP°)8p U»P°-'P 
*-■% Mil 

N III 230.879 250b-A 2s*2p-2s2p('P°)8p gV-V %-% Mil 
N III 231.46.1 150 -A 2s2p»-2p»(aP)4p *P-*S° %-% MM 
N III 231.497 150   A 2s2p*-2p,(,P)4p *V-*S° % ■% MM 
N III 231.540 200  -A 2s2l>,-2p1(»P)4p *P-*S° *-% MM 

N III 232.854 300d-A 2s2p*-2p,('P)4p 4p . 4p" %-% Mil 
N III 233.332 400b-A 2s»2p-2s2p(»P°)7p g<V -»D VJ-% MM 
N III 233.368 400b-A 2s»2p-2s2p(»P°)7p 8»P°  'D %-% Mil 
N III 233.393 350b -A 2s2p,-2p*(JP)4p 4P.4Do *-% MM 
N III 233.424 400b -A 2s,2p-2s2p(JP,,)7p g»r-'D %-% MM 

N III 233.459 350b -A 2s2p*-2p»('P)4p 4p.4D« %-% MM 
N III 233.498 350b-A 2s2p*-2p,(»P)4p 4p_4D° *-% MM 
N III 233.599 300b-A ■.s»2p-?^2p(»F)7p g*V - SP %-% Mil 
N III 233.620 300b-A 2s,2p-2s2p(»P°)7p g*P°>P Mi-Vi Mil 
N III 233.696 300b-A 2s*2p-2s2p(»P°)7p g'P° - »P %-% Mil 

N III 233.716 300b-A 2s»2p-2s2p('P°)7p g*P°-*P %-¥• Mil 
N III 237.532 450b -A 2s,2p-2s2p(»F)6p g*p° ..D %-* MM 
N III 237.565 450b -A 2s»2p-2s2p(»P°)6p **P"-»D %-% MM 
N III 237.624 450b-A 2s12p-2s2p(»P°)6p g'P'-'D %-% MM 
N III 238.034 350    A 2s*2p-2s2p('P°)6p gjp°.ip %-Vi MM 

N III 238.093 350   -A ?.s,2p-2s2p(»P°)6p g*P°-'P %-% Mil 
N III 238.134 300  -A 2s*2p-2s2p(>P°)6p g'P°-'P %-Vi MM 
N III 245.021 400d-A 2t,2p-2s2p(»P°)5p g*P'-*$ %-% MM 
N III 245.115 400d-A 2s,2p-2s2p(»P°)5p gip°-iS %-Vi MM 
N III 246.206 650b -A 2s'2p  2s2p('P0)5p «'P°  »D Mi-% MM 
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N III N III 

Klemcnl Wjvrlcnjih I Men t it y Multiplci Coafigvirabon Ten» J      i Reference» 

N  III 246249 650b A 2»,2p-2s2p(»K)5p g*r »D %-»4 Mil 
N III 246.311 650b-A 2$»2p  2s2p<»p-)5p **P*  «D *-% Mil 
N 111 248.320 350  -A 2s«2p-2i2p!>p-)5p g'r «p *-*, Mil 
N III 248.371 350    A 2s*2p   2s2p('P*)5p gtp- tP Vi -Vk Mil 
N III 248428 350   -A 2s22p-2s2p<2P<')5p **r »p %-% Mil 

N III 248 478 350    A 2s«2p-2s2p(JP")5p gip» «p ti-'k Mil 
N III 257 502 3MM-A 2s2p*-2s2p(1P*)l5d *P. «D" •h-V, Mil 
N II! 257 953 500d-A 2s2p»-2s2p<'P°)l4^ «P - «D° %-% Mil 
N III 258 499 650d A 2$2p»   2s2p(JP*;(3d 4P - «D' %-% Mil 
N III 259 189 700d A 20r,-2*2p(>r")l2d «P  4D' %-y, Mil 

N III 260 090 800d A 2s2p»2s2p(JP")lId 4P • *l)' *-% Mil 
N III 261 282 800d-A 2s2p2-2s2p(2P*)IOd *P - «D° *■% Mil 
N III 262 184 800b 2s«2p-2s2p<JP>)4p g*P° - »I) %■% Mil 
N III 262 233 800b 2s'2p   2s2p('P°)4p g'P    'D *h-* Mil 
N III 262 289 800b 2s22p-2s2p(:>P°)4p g'v  m %-% Mil 

N III 262 867 400d A 2s2p,-2s2p(>p-)9d *p. *f>° *-% Ml! 
N III 262 914 500d-A 2s2pI-252p(»P°)9d «P - *D' %■% Mil 
N III 264 822 400b 2s«2p-2s2p('r)3p g'P' »p '/i-*h Mil 
N  III 264 846 400b 2s,2p-2s2p('P°)3p g 2P° - 2P 'k-'h Mil 
N III 264 945 400b 2$J2p-2s2P('P°)3p g>r »p %-% Mil 

N III 264.966 400b 2s,2p-252p('r)3p g'P'  2P % ->h Mil 
N 111 265.232 50M-A 2s?.p*-2s2p(jr)8d «P. *p° *-* Mil 
N III 265 271 50W-A 2s2p*-2s2p('P'>)8d «P-'D° %-% Mil 
N III 265.339 200b 2p- 14s g'P° - 2.S %-•>, Mil 
N 111 265.«52 200b 2p-l3s *2P°-*s yt-'h Mil 

N 111 265.978 200b 2p-13s g'P°   2S %-'A Mil 
N 111 266.255 500d 2p-!2d g'P°   »D %-* Mil 
N III 266.613 200b 2p-l2s g2P°- 'S lk-'k Mil 
N III 266.737 250b 2p-12s g'P°-»S %-'h Mil 
N lil 266 805 350 2s,2p-2s2p('P°)4p S2P°   2P >k-% Mil 

N HI 266 847 400 2s»2p-2s2p(»P°)4p g'P - 2P 'h -'A Mil 
N III 266.930 400 2522p-2s2p<:'P'')4p g'P°-2P %-% Mil 
N III 266 974 350 2s22p-2s2p('P°)4p g'p° - *p % -% Mil 
N HI 267.199 500d 2p - 1 Id g2P°-2D %-% Ml! 
N III 267.661 250 2p -11 s g'P°-2S ■A -'A Mil 

N in 267.787 300b 2p - 11 s «2P° - 2S % -'A Mil 
N III 267.848 500 2s22p-2s2p(1P°)3p *2P° - *D 'A-% MM 
N III 267.952 500b 2s22p-2s2p(!P°)3p g2P°   'D %-% Mil 
N III 267.966 500b 2s22p-2s2p('P°)3p g 2P° - 2D % -»A Mil 
N III 268.212 300    A 2s2p2   2p2(JP)3p 4p.4S = 'A -% MM 

N III 268.255 300    A 2s2p2-2p2(JP)3p «P-«S° % -% Ml! 
N III 268.314 400    A 2s2p2-2p2<3P)3p «P - *S' %-% MM 
N III 268.347 600d 2p-l0d g*P°.«D ■A-% Mil 
N 111 268.473 600d 2p-IOd g'P"  »D %-»A MM 
N III 268.703 500   -A 2s2p2-2s2p(3P°)7d <P. «p° %-% Mil 

N III 268.756 400  -A 2s2p2-2s2p(3P°)7d ,p ny %-% Mil 
N HI 269.072 250 2p   10s «»P,,-2S Vi -'A MM 
N III 269.199 300 2p-10s JP2P° - 2S %-'A MM 
N III 270 004 400b 2s22p-2s2p(3P°)4p ?2P° - >S lu - 'A Mil 
N III 270.073 650d 2p - 9d g'P° - 2D 'A-% MM 

N III 270.201 650d 2p-9d g'P° - 2I> %-% MM 
N III 270.554 50   -A 2s2p2-2s2p(3P°)7s <p.«p° %-* Mil 
N III 270.613 150   -A 25 2p2-2s2p(3P°)7s «p. «p° %-% MM 
N HI 270.685 50  -A 2s2p2-2s2p(3P°)7s 4j>.4p° %-% MM 
N  III 271.077 300 2p-9s g'P°-"S 'A-'A Mil 

N  III 271.209 350 2p - 9s g'P°-'S % -'A Mil 
N III 272.523 650d 2p   8d g'P° - 2D 'A-% MM 
N III 272.654 650d 2p-8d g'P° - 2D % -% MM 
N  HI 273.462 400   -A 2s2p2-2p2(3P)3p *p. *p° %-^ Mil 
N  III 273.503 100  -A 2s2p2-2p2(3P)3p «P . 4p« % -*A MM 

N III 273.524 450   -A 2s2p2-2p2(3P)3p 4p     4p= %-% MM 
N III 273.562 300   -A 2s2p2-2p2(3P)3p «P     4po % -% Mil 
N III 273.977 400 2p-8s S2P°-2S 'A-'A MM 
N III 274.108 400 2p-8s g'P° - 2S % -'A MM 
N  III 274.258 400b-A 2s2p2-2s2p(3Pt')6d 4P     4P" % -"A Mil 
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N III 

N 111 
N III 
N III 
N III 
N III 

N III 
N III 
N III 
N HI 
N III 

N III 
N III 
N III 
N III 
N III 

N III 
N III 
N III 
N III 
N III 

N III 
N Hi 
N III 
N III 
N III 

N III 
N III 
N III 
N III 
N III 

N III 
N III 
N III 
N III 
N III 

N III 
N III 
N III 
N III 
N III 

N III 
N III 
N HI 
N III 
N HI 

N III 
N HI 
N HI 
N HI 
N HI 

N III 
N III 
N IH 
N HI 
N HI 

N HI 
N III 
N HI 
N III 
N HI 

N IH 
N HI 
N III 
N HI 
N III 

274.276 
274316 
274.374 
275.829 
275.852 

275.871 
275.883 
275.931 
276 191 
276.326 

277.813 
277.873 
277 901 
277 %| 
278436 

278.572 
282.070 
282.209 
283.863 
284 898 

28V937 
283.977 
283.996 
284 040 
284.277 

284.308 
284.336 
284.365 
285.855 
286.000 

287.56 
290 865 
290916 
290.930 
290 965 

291.023 
291.031 
292.447 
292.595 
299.661 

299.818 
299.903 
303.825 
303.856 
303.880 

303.910 
303.960 
303.985 
304.035 
304.103 

304.203 
304.786 
304.812 
304.877 
304.921 

305.761 
305.920 
310.746 
310.803 
311.007 

311.113 
311.550 
311.636 
311.721 
314.715 

400b-A 
400b A 
400b-A 
400b A 
400b A 

400b A 
400b -A 
400b A 
700 
">00 

300 A 
300b A 
300b ■A 

300 A 
400 

400 
700 
700 
400b-A 
400b-A 

400b-A 
400b-A 
400b A 
400b A 
400b A 

400b-A 
400b A 
400b -A 
450 
450 

30M-A 
400b A 
400b A 
400b-A 
400b-A 

400b A 
400b-A 
750 
750 
550 

550 
200b-A 
450b A 
450b A 
450b A 

450b A 
450b -A 
450b A 
450b -A 
300b-A 

300d 
500b 
500b 
500b 
500b-A 

500 
500 
50b 

100b 
350d 

350d 
500 
500 
400 
800 

N III 

2s 2p« 
2s 2p» 
2s 2p» 
2s 2P» 
2s 2D» 

2«2p(»P*)6d 
2s2p('P*)6d 
2s2p(»P*)6d 
2p»(>P)3p 
2p'('P)3p 

2s2p»-2p'('P)3p 
2s2p»-2p»(»p;?p 
2s2p»-2p«('P)::. 

2p   7d 
2p-7d 

2s2p'-2s2p(»P°)6s 
2s2p»-2s2p«'p°|6s 
2s2p»-2s2p(1P")6s 
2s2p*-2s2p('P°)6s 

2p-7s 

2p-7s 
2p-6d 
2p-6d 

2s2pJ-2s2p(»ri5<l 
2s2p»-2s2p(»P°)5d 

2s2p»-2s2p(JP°)5d 
2s2p'-2s2p(»P°)5d 
2'.2p»-2s2p(3P°)5d 
2s2p»-2s2p(»P°)5d 
25 2p»-2s2p(:lP°)5d 

2s2pI-2s2p(3P")5d 
2s 2p2 2s2p(=P°)5d 
2s?p*.2s2p('P',)5d 

2p-6s 
2p-6s 

2s2p,-2«2p('P°)4d 
2s2p»-2s2p('P°)5s 

2s2p»-2s2p(:'P°)5s 
2s2p'-2s2p(»P°)5s 
2s2p2-2s2p(;1P")5s 

2s2p2-2s2p<2P°)5s 
2s2p»-2s2p(»p-,5s 

2p-5d 
2p-5d 
2p • 5s 

2p-5s 
2s2p2-2s2p(2P )8d 
2s2p»-2s2PeP°)4d 
2s2p»-2s2pW)4d 
2s2p»-2s2p(»P°)4d 

2s2p2-2s2ppP0)4d 
2s2p»-2s2p(:IP°)4d 
2s2p2-2s2p(:lP°)4d 
2s2pI-2s2p(5P°)4d 
2s2p2-2s2p('P°)7d 

2s2p'-2s2PeP°)7d 
2s2p'-2s2p('P',)4d 
2s2p2-2s2p('IP°)4d 
2s2p'-2s2pPP°)4d 
2s2P

J-2s2FeP°)4d 

2sJ2p-2s2p(3P°)3p 
2s22p-2s2p(2P°)3p 
2s2p*-2s2p(»P°)6d 
2s2p»-2s2pW)6c: 
2s2p2-2s2p(»P")6d 

2s2p=-2s2pPP")6d 
2s22p-2s2p('P°)3p 
2s22p-2s2PeP°)3p 
2S

I2p-2s2p(»P)3p 
2p-4d 

«p. «D« 
•P - *D' 
*f>. 4]). 

«P-MT 

*P  «D° 
*P - «D* 
<P. 4D- 

*'P*  'D 
**P*  *D 

«,.. «p« 
*f «p» 
«p. ip» 
«p.«p- 

«»P*  'S 

jf'P* »S 
g'P°-'D 
g*P"  »D 

<p.«p« 
«P  «p- 

4p . 4p° 
4p . «po 
«p . <p° 
«p . «p° 
«p    4D» 

<p.4R= 
*P - «IT 
<p.4R» 

g2P° »s 
g'P° »s 

2I)   >D- 

4p . «p° 
4p 4p» 
4p    4p" 

4p . 4p° 
4p 4p° 

g'P° - 2D 
g2P°    2D 
K2P°- 'S 

g2Pc - 2S 
2D - 2F° 
4P. «p. 
4p . 4p° 
4p     4p- 

4p . 4P« 

4p 4p° 

4p 4po 

4p . 4p° 
2I)  2F° 

2D- 
*V- 4r 
*p- 
4i>- 

2i° 
«D° 

•ir 

g2P° - 2s 
g2P°-2s 

2[) . lp° 

*D - 2P° 
2D   2F 

»D. 2F° 
g2P° 2D 
S2P°-2D 
.?2P" - 2D 
^2P°   »D 

%-* 

%-% 
%-* 
%-% 
%-% 

%-% 

%-% 
*h - y* 
%-Vi I Mil 

'h-'k 

1% -% 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

MM 
Mil 
Mil 
Mil 
Mil 

%-Vi I Mil 
%-% (Mil 
% -% Mil 
%-% Mil 
'A - %    Mil 

%-'/i Mil 
%-% Mil 
%-Mi Mil 
%-* Mil 
%-'/i Mil 

|%-% Mil 
%-% Mil 
%-% Mil 
*-H Mil 

!%■% Mil 

|%-%    Mil 
Vi-%    Mil 

Pi-%    Mil 
% •% Mil 
% -% Mil 

■A -Vi Mil 
% -'/i Mil 
% ■A Mil 
% % Mil 
% % Mil 

% * Mil 
'/i % Mil 
%- * Mil 
%• % Mil 
% - % Mil 
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N III N III 

Element Wavelength Intensity Multiple! Configuration Ten» JJ RcJeience« 

N III JI4 850 800b 7 2p-4d S«P*   «D %«A Mil 
N III 314.877 800b 7 2p  4d g*r «D %** Mil 
N III 321.07» 500b 2$2p»-2$2p(,P*)4s «p.ap- *-% Mil 
M P! 321 135 500b 2»2p,-2s2p(»P*)4s 4P-4P* •A -*» MM 
N  III 321.162 500b 2s2p,-2$2p(JP*)4$ 'p-r *-•* Mil 

N III 321.198 500b 2s2|--2»2p(1P*)4s *p*r *-H Mil 
N III 321.278 500b 2s2p»-2s2p('P*)4s «p.«p- *-* Mil 
N III 323.263 600d-A 2i2p,-2s2p(,P">5d «D-»P %-% Mil 
N III 323.436 500 6 2s»2p-2$2p(,P*)3p t*r-*t %-* Mil 
N 111 323.493 500 6                               2s»2p-2»2p('P")3p gip-.ap •h-Vi Mil 

N HI 323 620 500 6 2i»2p-2s2p(JP*)3p g*r-v *-% MM 
N III 323 675 «-00 6 2s»2p-2s2p(1P*)3p g*p° »P \-<h Mil 
N III 325.788 20d-A 2s2p1-2s2p(,P*)9d »S-'P* Hi-'h Mil 
N III 325.841 50d  A 2s2pt-2!2p('P*)9d »S-»P* ■A-% Mil 
N III 329242 50d-A 2s2p»-2s2p(»P*)8d »s-»r ■A-Mi Mil 

N III 329 307 t00d-A 2s2p»-2s2p('P°)8d »S-*P* "A* Mil 
N III 330.26 30M-A 2s2p,-2s2p('P°)4d »p. ID° *-»* Mil 
N II» 332 140 650 2p   4$ *2P*-'S ■A -"A Mil 
N III 332.333 650 2p-4s g*V - »s %-% Mil 
N III 334.407 200  -A 2s2p*-2s2p(>P°)7d 2S   *P* 'A--A Ml! 

N III 334 476 250   -A 2s2p»-2s2p('P°)7d *S*P° Vi-% Mil 
N III 338 349 500   -A 2s2pJ-2s2p('ir)3d »D - 2D° «A-% Mil 
N III 338.808 250d-A 2s2p»-2p2(3P)3p >p tS« ■A-1* MM 
N 111 338 937 300d A 2s2p»-2p»(3P)3p •P-'S" %-VJ MM 
N III 340.20 500d-A 2s2p»-2s2p<'P°)3d »D-»F* *I-% MM 

N III 342.665 250   -A 2s2p»-2s2p('P°)6d iS. jp- •h-'h Mli 
N III 342.741 300  -A 2s2p*-2s2p(»P°)9d *p. 4p- %-% MM 
N III 347.072 100    A 2s2p»-2f2p<3F)4d »D - »Pc %-% MM 
N III 347 148 200   -A 2s2p»   2s2p(»r)4d 2D - 2P° %-% MM 
N III 348 683 800b-A 2s2p2-2s2p(3P°)4d 2I) - 2F° Vt-% MM 

N III 348.816 800b-A 2s2p,-2s2p(3P,,)4d *D  2F° %-% MM 
N HI 351 979 500b-A 2s •pJ-2s2p(3P°)4d 2D - »D° %-% MM 
N III 352.114 20  -A 2s2p»-2s2p(3P0»7d ip »p° %-% MM 
N   III 357.238 400   -A 2s2p2-2s2p(3P°)5d 2S - 2P° 'h-'fi MM 
N HI 357.324 450   -A 2s2p2-2s2p(3P°)5d 2S . 2p° '/»-% MM 

N HI 358.278 600b 2s2p»-2s2p(3P',)3d 4p . 4p° ■A -%k MM 
N HI 358.327 600b 2s2p2-2s2p(3P°)3d 4P. «p° <h -% MM 
N  III 358.356 600b 2s2p2-2s2p(3P')3d 4P 4P* %-■* Mil 
N HI 358.401 600b 2s2p2-2s2p(3P°)3d 4p . 4p" % -% MM 
N III 358.469 600b 2s2p2-2s2p(3P°)3d 4p . 4p« %-% MM 

N  HI 358.509 600b 2s2p2-2s2p(3P°)3d 4p    4p° %•% MM 
N III 358.578 600b 2s2p2-2s2p(3P°)3d 4p . 4p° %-% MM 
N HI 361061 100  -A 2s2p2-2s2p(3P°)W 2p _ 2p° '/<! -'A MM 
N HI 361.143 50   -A 2s2p2-2p2(3P)3p 2p    4p° %-% MM 
N ill 361.205 50   -A 2s2p2-2s2p(3P°)6<J 2p _ 2pp 

% -'A Mil 

N HI 361.288 200    A 2s2p2-2s2p(3P°)6d 2p . 2p° %-% MM 
N III 362.831 700b 10 2s2p2-2s2p(3P°nd 4p    4D° 'A-% MM 
N III 362.876 700b 10 2s2p2-2s2p(3P°)3d 4p . 4D» %-% MM 
N III 362.902 700b 10 2s2p2-2s2p(3P°)3d 4p    4D° %-% MM 
N HI 362.949 700b 10 2s2p=-2s2p(3P°)3d 4P . 4D» %-% MM 

N HI 362.982 700b 10 2s2p2-2s2p(3P°)3d 4p.4D» %-% MM 
N III 363.004 700b 2s2p2-2s2p(3P°)3d 4p    4D» %-% MM 
N HI 370.640 300   -A 2s2p2-2p2(3P)3p 2p    2D= 'A -% MM 
N III 370.794 350   -A 2s2p2-2p2(3P)3p 2p_2D° % -% MM 
N III 374.204 900 5 2p - 3d «2P°     2D 'A -% Mil 

N III 374.441 900 5 2p-3d 4>2P°     2D %-% MM 
N III 377 286 100    A 2s2p2-2s2r(

3P°)5d 2p . 2p° 'A -'A MM 
N III 377.380 100   -A 2s2p2-2s2r(3P°)5d 2p    2p° ■A -% MM 
N II! 377.444 100    A 2s2p2-2s2r(3P°)5d 2p . 2p° %-'A MM 
N III 377.540 250    A 2s2p2-2s2r(3P°)5d 2p _ 2p° %-% Mil 

N  III 387.483 500b-A 2s2p2-2s2p(3P°)4d 2S - 2P° 'A-% MM 
N III 3%.186 450 2s2p2-2s2p(>P°)3s 2fi - 2P° %-% MM 
N III 398.885 500   -A 2s2p2-2s2p('P°)3d 2p    2D« "A -% MM 
N III 399.045 600b A 2s2p2-2s2p('P°)3d 2p     2D° %-% MM 
N  HI 399.06 600b -A 2s2p2-2s2p('P°)3d 2p . 2J)» %-% MM 
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N III 
N III 

HclTrcnl Wj.elenjth Inlmixy Multiple ConfiguratK'n Ttnn J   J Reference* 
N III 
N II! 
N III 
N III 
N III 

411.056 
411 173 
411.243 
411.361 
413.681 

351»    A 
200    A 
200    A 
400     A 
450 

2s2p'-2s2p('P*)4d 
2s2p»-2s2p('P*)4d 
2s2p*-2s2p(»P*)4d 
2*2p,-2s2p(,P")4<l 
2s2p»-2s2p(»P*)3d 

ip.ip- 

•P-»P* 
»P-«P* 
ip.tp- 
»D - «p° 

<h -'A 
*-* 

%    % 

Mil 
Mil 
Mil 
Mil 
Mil 

N III 
N III 
N 111 
N III 
N III 

41: 797 
418.712 
418.919 
478.180 
428.244 

450 
650 
650 
600h 
600b 

16 
16 
15 
15 

2s2p»-2»2p(»P*)3d 
2sIp2-2s2p(3P*)3d 
2s2p«-2»2p(»?')3d 
2s2p*-2$2p(»r)3d 
2s2p2-2*2p(3P°)3d 

2I>.»P* 
»D - *r 
iD. »F* 
>D - »D* 
»D - «D° 

•A-% 

Mil 
Mil 
Mil 
Mil 
Mil 

N 111 
N III 
N III 
N III 
N III 

433.911 
434 014 
434.066 
434 129 
434.246 

650b 
650b 
650b 
650b 
650b 

9 
9 
9 
9 
9 

2s2p'-2s2p'3P')3s 
2$2p»-2»2p,IP*)3s 
2s2p1-2s2p('P°)3» 
2s2p2-2s2pt3P°)3s 
2s2p»-2s2p<3P")3s 

«p. 4P' 
4p . 4p. 

«P - «p* 

Mli 
Mil 
Mil 
Mil 
Mil 

N III 
N III 
N III 
N III 
N III 

434 280 
'48.28) 
448.384 
448.549 
449.559 

650b 
350    A 
450   -A 
450   -A 
450 

9 2s2p»-2s2p<3P*,)3s 
2p3-2ps(3P)3d 
2p3-2p'(3P)3d 
2p3  2p2(3P)3d 

2s2p2-2s2p!'P*)3s 

«p . 4p> 
*S° - «P 
*s° ■ *v 
«S*-4P 

JS. .p° 

»A-fc 
Mil 
Mil 
Mil 
Mil 
Mil 

N Hi 
N III 

4SI 869 
452.226 

900 
900 

4 
4 

2p-3s 
2p-3s 

2s2p2-2s24f 
2p3-2p2(3P)3s 
2p3 - 2p2(3P)3s 

*2P°-«S %-% Mil 
N III 
N 111 
N III 

456 077 
467 432 
467 649 

600 
500   -A 
450    A 

8*p*-*s 
«D - *>- 

4S- . 4p 
4S- . 4p 

Mil 
Mil 
Mil 
Mil 

N HI 
N  III 
N III 
N III 
N HI 

467.795 
472.239 
472 399 
481.778 
482.030 

350  -A 
550 
550 
500 
500 

18 
18 

2p3-2p»(3P)3s 
2s2p'-2s2p(sP°)3d 
2s2p'-2s2p(3P°)3d 
2s2p,-2s2p(,n3s 
2s2p»-2s2p(,P°)3s 

«S° - 'P 
»s. »p- 
«S - »P° 
«p. »p° 
jp. tp° 

*   "A 
■A -Mi 
'k -% 
>k ->k 
«A-% 

Mil 
Mil 
Mil 
Mil 
Mil 

N HI 
N III 
N  HI 
N III 
N HI 

509.586 
509.897 
530.037 
530.268 
601.468 

400 
350 
200 
250 
100 

14 
14 

2s2p2-2s2p(3P,')3s 
2s2p2-2s2p(3P°)3s 
2s2p»-2s2p(3r)3d 
2s2p»-:s2p(»F)3d 
2s2p22s2p(3P°)3s 

2.0 - »P° 
2D - »?" 
»P - 2D° 
»p.»D^ 
2S - 2P° ■A -% 

E3 
E3 
EJ 
EJ 
FJ 

N III 
N III 
N  III 
N Hi 
N III 

601.878 
684.996 
685.513 
685.816 
686.335 

10 
700 
750 
800 
700 

3 
3 
3 
3 

2s2p2-2s2p<3P")3s 
2s'2p-2s2p2 

2sl2p-2s2p2 

2s«2p-2s2p2 

2s»2p-2s2p2 

*S   :P° 
S

2r-2P 
g*r-*p 
g*r 2P 
«2P°-2P 

■A -Vt 

E3 
E6.E3 
E6.E3 
E6.E3 
E6.E3 

N II! 
N III 
N III 
N HI 
N III 

691.187 
691.388 
763.340 
764.357 
771.544 

100 
50 

700 
750 
500 

2 
2 
8 

2s2p2-2s23p 
2s2p2-2s23p 
2s»2p-2s2p2 

2s'2p-2s2p* 
2s2p>-2ps 

2D - 2P° 
*D - 2P° 

A>2P°-2S 
«2P°-2S 

4P-\S° 

% -'A 
'A-'A 
%-'A 

E3 
E3 
E6.Ej 
Efc,E3 
E6.E3 

N III 
N III 

771.901 
777.385 

550 
600 

8 
g 

2s2p2  2p' 
2s2p2  2p3 

2s2pJ-2p3 

2s2p2-2p3 

2s2p2-2s23p 

4p.4S" %-% E6.E3 
N III 
N III 
N III 

772.891 
772.975 
871.850 

450 
400 

10 

13 
13 

4P-<S0 

2D - 2P° 
2D - 2P° 
»S - 2P° 

%-% 
%-% 
"A-Vi 
■A-% 

E6.E3 
E3 
E3 
F.3 

N III 
N III 
N III 
N III 
N HI 

979.842 
979.919 
989.790 
991.514 
991.579 

400 
450 
800 
600 
900 

12 
12 

1 
1 
1 

2s2p»-2p' 
2s2p2-2p3 

2s»2p-2s2p2 

2s22p-2s2p2 

2s22p-2s2p2 

2D - »D° 
2D - 2D° 

S
2P°-2D 

*2P°-JD 
g*V° - 2D 

%-% 
■A-% 
»A-% 

E? 
E3 
E6.E3 
E6.E3 
E6,E3 

N HI 
N III 
N III 
N 111 
N III 

1006.015 
1183 030 
1184.544 
1324.40 
1345.81      P 

300 
350 
400 
150 
200  -A 

17 
20 
20 

2s2p2-2pJ 

2s2p2-2p3 

2s2p2-2p3 

3d   5f 
2s2p(3P°>3p-2s2p(3P")4d 

2S - 2P° 
,p. 2po 

«P. *p° 
2D - =F° 
4D - 4F° 

■A -% 
■A-'A 
%-% 
Vi-'A 
%-'A 

E3 
E3 
E3 
F38 
F38 

N III 
N HI 
N HI 
N III 
N HI 

346.22      P 
347.56 
387.31 
470.68 
471.02 

200   -A 
10  -A 

200 
10   -A 

2s2p(3P°)3p-2s2p(3P°)4d 
2s2p(3P°;3p-2s2p(3P'')4d 

3p-4d 
2!,2p(3P',)3p-2s2p(3P0)4d 

<D - *F* 
*D - «F* 

2P°-2D 
<P-<D' 

'A-»A 
'A -% 
*-* 
A -% 

F38 
F38 
E3 
-38 50  -A 2s2p(3P°)3p-2s2p(3P')4d 4p.4D» Ä - % -38 
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N III N IV 

Element Wavelength Intensity Muluplet Configuration Ten» J-J Re'ereoces 

N III 1471 .69 100 -A 2s2p(*P*)3p -2S2p<*P*)4d «PUT *-% F3« 
N III 1694.72     P 10 2s2p(»P-)3p-2s2p(*P*)4s «D-«P* *-«* F38 
N III 1596.54 150 2»2p(»P*)3p-2$2p(*P°)4s *D-«P° %-% F38 
N III 1697.06     P 10 2t2p(*P*)3p-2s2p(»P')4» «D-«P° %-% F38 
N III 1698.08     P 100 2*.2p(3P*)3p-2s2p(JP")4j «D-«P* ll-'k F38 

N III 1698.87     P 100 2s2p(*P*)3p-2s2p(*P*)4s «D-«P* %-■* F38 
N III I699.3'> 250 2s2p('P*)3p-2s2p(*P*)4» «D-«F ft-* F38 
N III 1699.88     P 200 2s2p(3P*)3p - 2s2p(-P")4s «D-«P* »A-* F38 
N III 1730.04 400 -A 2s2p(3P*)3d - 2s2p(»P°)4f «F*-«G %-■% E3 
N III 1746.82     P 2s»2p-2s2p* grp°.«p Vx-f, E5 

N III 1747.86 450 19 2s2p«   2p» «P  »D* %-% E? 
N III 1748.61 3 2s»2p-2s2p» g*f*V %-■* E5 
N III 1749.674 3 2»*2p-2s2p« g*P°  «P %-% E5 
N III 1751.24 300 19 2s2p»-2p3 »P-»D° *-% El 
N III 1751.75 500 19 2s2p»-2p» •P-*D" *-* E3 

N III 1752.16     P 2s»2p-2s2p* g*V°-*V %-% E5 
N III 1753.986 1 2s«2p-2s2p* g*r*v %- h ES 
N III 1801.3 300 22 3p-4s 3P°-»S ■A-Vi E3 
N III 1805.5 350 22 3p-4s ip.ts %-% F3 
N HI 1835.51      P 150 2s2p('P*)3p-2s2p(»P°)4s *s*r %-*-* F3S 

N UI 1839.44     P 100 2s2p{»F)3p-2s2p(»P°)4s «s«p° %-* F38 
N III 1841.57     P 50 2s2p(»P")3p-2s2p(»P0)4s «S-«F %-Vk F38 
N III 1845.64 250 -A 2s2p(3P°)3d-2s2p(3P',)4f «D'-<F %•% E3 
N III 1845.80 200 A 2s2p(»P°)3<!-2s2p(sP°)4f «D°-«F *-% E3 
N III 1885.25 500 24 3d-4f »D-»F »i-% E> 

N III 1906.22 100 A 2s2p(3P0)3d-2s2p(3P°)4f »D° - «F %-*A E15 
N UI 1906.89 100 -A 2s2p(3P*)3d-2s2p(3P°)4f 3D" - 4F %-% E15 
N III 1907.28 400 -A 2s2p('P')3d-2s2p<sP°)4f »D*-«F **-* E15 
N III 1907.99     P 300 -A 27 2s2p(aP°)3d-2s2p(3P°)4f 3D° - »F %-% EI5 
N III 1908.21      P 400 -A 27 2s2p(3p-)3d   2s2p(">°)4f »D° - »F %-% E15 

N III 1908% 100 -A 27 2s2p(»P°)3d-2s2p(3P°)4f «D° - 3F %-■» E15 
N HI 1918.69 10 -A 29 2s2p(>P°)3d-2s2p('P°)4f «P°.«D %-Vi E15 
N HI 1919.06 10 -A 2s2p(3P°)3d-2s2p(3P°)4f 4P". Iß %-% E15 
N III 1919.44 50 -A 29 2s2p(3P°)3d-2s2p(3P0)4i «P°-«D %-% E15 
N HI 1919.71 100 -A 29 2s2p(3P°)3d-2s2p(3F)4f «P°-«D %-% E15 

N III 1919.99 100 -A 29 2s2p(sF)3d-2s2pl'P°)4f *V° ~«D Vi-% E15 
N HI 1920.86 400 -A 29 2s2p(3P°)3d-2s2p(3P°)4f «P°-«D %-% E15 
N III 1921.49 200 -A 29 2s2p(3P°)3d-2s2p(3P°)4f 4p°    4JJ %-% E15 
N III 1946.99 250 2s2p(3P°)3p-2s2p(3P°)4s 4p.4p" %-•* F38 
N HI 1949.22 300 2s2p{3P0)3p-2s2pi3P°)4s 4p-4p» %-«Ä F38 

N III 1949.76     P 200 2s2pPP°)3p-2s2p(:,P0)4s «p„4p° '/a - % F38 
N III 1951.43 100 2s2p(3P,')3p-2s2p(3F)4s 4p.4p« %-%    F38 
N HI 1952.14     P 50 2s2p(aP")3p-2s2p(3P°)4s 4p.4P» Mi-% F38 
N in 1953.66 150 2s2p(3P°)3p-2s2p(3P°)4s 4p.4p- %-% F38 
N in 1953.80 150 2s2p(3P°)3p-2s2p(3P°)4s 4P . 4J>« %-Mi F38 

NITROGEN IV (N3+), Z = 7 
Ground State  ls22s2 % (4 electrons) 

Ionization Potential 624 866 Cu\l; 77.742 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

N IV 159.366 Id-A 6.38 2s2p-2pl3p 3PC-3P 2-2 Mil 
N IV 159.833 Id-A 6.37 2s2p-2pl2p aP°. »P 2-2 Mil 
N IV 160.451 Id-A 6.36 2s2p-2pllp 3P°-3P 2-2 Mil 
N IV 161.256 2d-A 6.35 2s2p-2plOp 3P°-3P 2-2 Mil 
N IV 161.286 2d-A 6.34 2s2p-2plOp 3P° - 3D 2-3 Mil 
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N IV N IV 

Fleacnt Wavelength Intensity Multiple! Configuration Term J.J References 

N IV 162.374 2   -A 6.33 2s2p-2p9p 
-     1 

'P"-*P 2-2 Mil 
N IV 162.423 10   -A 6.32 2s2p-2p9p >P°  »D 2-3 Mil 
N IV 162.816 Id 2.16 2s»-2sl3p *'S-'P* 0-1 Mil 
N IV 163.311 Id 2.15 2s»-2sl2p g'S-'V 0-1 Mil 
N IV 163.949 lOd 2.14 2s»-2* lip «'S-'P* 0-1 Mil 

N IV 163.972 2   -A 631 2s2p-2p8p »P°-»P 2-2 Mil 
N IV 164.048 50  -A 6.30 2s2p-2p8p •P*  *D 2-3 Mil 
N IV 164.794 30 2.13 2s» - 2s lOp g'S'r 0-1 Mil 
N IV 165.945 50 2.12 2s»-2s9p g'S - 'P- 0-1 Mi: 
N IV 166.337 10    A 6.29 2*2p-2p7p »F-»P 1-2 Mil 

N IV 166.377 20  -A 6.29 2s2p-2p7p »p*-»p 2-2 Mil 
N IV 166.496 20  -A 6.28 2s2p-2p7p ip.. Sf> 2-3 Mil 
N IV 166.540 75   -A 6.28 2s 2p- 2p/p V »D 2-2 Mil 
N IV 167.70 150 2.10 2s»-2s8p g'S - 'P° 0-1 Mil 
N IV 170.074 200 2.09 2s»-2s7p g'S-'P" 0-1 Mil 

N 'V 170.208 50  -A 6.27 2s2p-2p6p 3P'-=p I -2 Mil 
N IV 170.249 100    A 627 2s2p-2p6p »F-'P 2-2 Mil 
N IV 170.463 50  -A 626 2s2p-2p6p 3P*-»D 2-3 Mil 
N IV 170.505 100   -A 6.26 2s2p - 2p6p »r-'D 2-2 Mil 
N IV 174.602 200 2.07 2s»-2s6p g'S-'P* 0-1 Mil 

N IV 177.119 100b-A 6.25 2s2p-2p5p '■V-'P 1-2 Ml) 
N IV 177.142 lOOb-A 625 2s2p-2p5n >p° - »p 1   1 Mil 
N IV 177.163 200   -A 6.25 2s2p-2p5p »PO-'P 2-2 Mil 
N IV 177.182 !00b-A 6.25 2s 2p- 2p3p 3p° . Jp 2-1 Mil 
N IV 177.602 100b-A 6.24 2s2p-2p5p JP" - »D 2-3 Mil 

N IV •.77.621 'rib-A 6.24 2s 2p -2p5p 3P° - »D 1 -1 Mil 
N IV 177.646 250   -A 6.24 2s 2p -2p5p »P°-»D 2-2 Mil 
N IV 178.547 1   -A 12.29 2s2p-2pl!p 'P°-'D 1 -2 Mil 
N IV 179.554 2   -A 12.'.8 2s2p-2pl0p •P" - 'D 1 -2 Mil 
N IV 180.928 5   -A 12.27 2s2p-2p9p ■P"-'D 1 -2 Mil 

N IV 181.746 400 2.06 2s»-2s5p g'S-'?' 0-1 Mil 
N IV 181.943 lOd 6.23 2s2p-2sl5d 

3P° - >n 2-3 Mil 
N IV 182.323 20d 6.22 2s2p-2sl4d jp°.JD 2-3 MM 
N IV 182.827 30d 6.21 2s 2p-2s 13d »P°-*D 2-3 Mil 
N IV 182.894 10   -A 12.26 2s2p-2p8p !P°-'D 1 -2 Mil 

N IV 183.146 5d-A 12.25 2s2p-2p8p ip°.ip 1 -1 Mil 
N IV 183.432 50d 6.20 2s2p-2sl2d *P°-3D 1-2 Mil 
N IV 181.450 5(M 6.20 2s2p-2al2d »P° - »D 2-3 Mil 
N IV 184.200 75r 6.19 2s2p-2slld »P°-»D 1-2 Mil 
N IV 184.247 75d 6.19 2s2p-2slld ap»   3D 2-3 Mil 

N IV 184.437 1 6.18 2s2p-2slls »P°-»S 1-1 Mil 
N IV 184.485 2 6.18 2s2p-2slls aP° - 3S 2-1 Mil 
N IV 185.237 I50d 6.17 2s2p-2slOd 3P°-3D 0-1 Mil 
N IV 185.257 150d 6.17 2s2p-2sl0d 3P°-3D 1-2 Mil 
N IV 185.300 200d 6.17 2s2p-2sl0d ■>p°. 3D 2-3 Mil 

N IV 185.5(8 j 6.16 2s2p-2sl0s aP°-»S 1 -1 Mil 
N IV 185.623 5 6.16 2s2p-2slOs 3P° - 3S 2-1 Mil 
N IV 185.853 75   -A 12.24 2s2p-2p7p ■ p    iß 1 -2 Mil 
N IV 186.218 50  -A 12.23 2s2p-2p7p :p° _ip 1-1 Mil 
N IV 186.690 250d 6.15 2s2p-2s9d 

3P°-3b 0-1 Mil 

N IV 186.709 250d 6.15 2s2p-2s9d 3P° - 3D 1 -2 Mil 
N IV 186.759 300d 6.15 2s2p-2s9d 3P° - 3D 2-3 Mil 
N IV 187.123 10 6.14 2s2p-2s9s 3P° - 3S 0-1 MM 
N IV 187.142 10 6.14 2s2p-2s9s 3P° - 3S 1 -1 MU 
N IV 187.194 20 6.14 2s2p-2s9s 3P° - •1S 2-1 Mil 

N IV 188.583 200b 6.13 2s 2p - 2s 8s 3P° - 3S 0-1 Mil 
N IV 188.606 200b 6.13 2s2p-2s8s 3P°-3S 1 -1 MM 
N IV 188.656 250 6.13 2s 2p-2s 8s 3P° - \s 2-1 Mil 
N IV 188.743 300b 6.12 2s2p-2s8d 3P° - 3D 0-1 Mil 
N IV !88.762 300b 6 12 2s2p-2s8d sp° _ 3D 1 -2 Mil 

N IV 188.818 300 6.12 2s2p-2s8d 3P° - 3D 2-3 MM 
N IV 189.365 1 6.11 2s2p-2p4p 3P° - 3S 0-1 MM 
N IV 189.386 5 6.11 2s2p-2p4p 3P° - 3S 1-1 Mil 
N IV 189.437 10 6.11 2s2p- 2p4p 3P°-3S 2-1 MM 
N IV 190.625 200   -A 12.22 2s2p-2p6p 'P°-'D 1 -2 MM 

^8 
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N IV N IV 

Element Wavelength Intensity Multiple! Configuration Ten» J   J References 

N IV 191.228 •JO -A 12.21 2s2p-2p6p ■r-'p 1-1 Mil 
N IV i°:.c;: 400b 6.10 2sIp - 2p4p »P*-*P 1-2 Mil 
N IV 1J!676 400b 6.10 2s2p - 2p4p »r-'p 1-1 Mil 
N IV 191.702 400b 6.10 2s 2p -2p4p 3P°-»P 2-2 Mil 
N IV i9l.727 400b 6.10 2s2p -2p4p .p-.»P 2-1 Mil 

N IV 191.748 400b 6.10 2s2p - 2p4p ap».«p 1 -0 Mil 
N IV 191.868 350b 6.09 2s2p-2s7d >p°. »D 0-1 Mil 
N IV 191.898 350b 6.09 2s2p-2s7d »P°-«D 1 -2 Mil 
N IV 191.951 350 6.09 2s2p-2s7d 'r-'D 2-3 Mil 
N IV 192.533 lOd-A 15.23 2p»-2pl3d »P - 'Dc 2-^ Mil 

N IV 192.859 400b 6.08 2s2p-2p4p •F-'D 2-? Mil 
N IV 192.888 400b 6.08 2s2p-2p4p 'P"-JD 1 -1 Mil 
N IV 192.908 400b 6.08 2s2p-2p4p jp°.»D 2-2 Ml) 
N IV 192.941 400b 6.08 2s2p-2p4p 'P-'D 2-1 Mil 
N IV 193.139 300b 6.07 2s 2p - 2s 7s »P°-»S 0-1 Mil 

N IV 193.160 300b 6.07 2s2p-2s7s sP°-'il 1   1 Mil 
N IV 193.214 350 6.07 2s2p-2s7s 3P - aS 2-1 Mil 
N IV 194.083 75d-A 15.22 2p»-2plld zp.*t" 2   3 Mil 
N IV 195.202 20d-A 15.21 2p2-2plOd ap.ap° 2-2 Mil 
N IV 195.258 lOOd-A 15.20 2p2-2pl0d »P-»D° 2-3 Mil 

N IV 195.610 1   -A 15.19 2p3-2pl0s ip. ap° 2-2 Ml! 
N IV 196.802 lOOd-A 15.18 2p2-2p9d 3P - 3P° 2-2 Mil 
N IV 196.866 500b-A 15.17 2p2-2p9d 3P-3D" 2-3 Mil 
N IV 196.921 400b 6.06 2s 2p -2s6d ap°. 3D o-; Mil 
N IV 196.944 400b 6.06 2s2p-2s6d 3p».3D 1 -2 Mil 

N IV 197.000 400 6.06 2s 2p - 2s 6d 3P° - »D 2-3 Mil 
N iV 197.230 500 2.04 2s*-2»4p g'S-'P' 0-1 Mil 
N IV 197.343 2   -A 15.16 2p* - 2p9s 3P . «P- 2-2 Mil 
N IV 198.740 250b 6.05 2«, 2p - 2s 6s 

JPJ-»s 0-1 Mil 
N IV 198.764 250b 6.05 2s 2p- 2s 6s »r - 's 1 -1 Mil 

N IV 108.821 300 6.01 2s 2p- 2s 6s 3P° - »s 2-1 Mil 
N IV 199.087 200d-A 15.15 2p'-2p8d 3p _ 3p» 2-2 Mil 
N iV 199.1:59 450b-A 15.14 2pJ-2pSd 3p . 3D° 2-3 Mil 
N IV 199.806 20  -A 15. n 2p2-2p8s 3p . 3p° 1-2 Mil 
N IV 199.857 50  -A 15.13 2p5- 2p8s 3p _ 3p1- 2-2 Mil 

N IV 200.340 300  -A 12.20 2s2p-2p5p tp°.ip i -1 Mil 
N IV 20i 988 100d-A 18.22 2p2-2p9d '0   >P° 2-1 MM 
N IV 202.-S5 JOOd-A 15.12 2p2-2p7d 3p . 3p° 2-?. Mil 
N IV 202.59? 500b -A 15.11 2p2-2p7d ap. 3D' 2-3 Ml! 
N IV 203.642 50b-A 15.10 2p2- 2p7s ap _ 3p° 1 -2 Mil 

N IV 203.694 50b-A 15.10 2p2-2p7s 3p . »p° 2-2 Mil 
N IV 203 780 50  -A 15.10 2p2-2p7s ap. 3p° 2-! Mil 
N IV 204.302 150d-A 18.21 2p2-2p8d 'D-'P° 2-1 M21 
N IV 205.940 500b 6.04 2s 2p - 2s 5d ap»   aD 0-1 MM 
N IV 205.968 500b 6.04 2s 2p - 2s 5d ap» _ aD 1 -2 Mil 

N IV 206.028 500 6.04 2s2p-2s5d ap». 3D 2-3 Mil 
N IV 206.707 lOd 12.19 2s 2p-2s 13d 'P°-'D 1 -2 MM 
N IV 207.500 20d 12.18 2s2p-2sl2d 'P°-iD 1   2 MM 
N IV 207.812 200d-A 18.20 2p2-2p7d 'D-<P° 2-1 M21 
N IV 208 066 400d-A 15.09 2p2-2p6d 3p . 3p° 2-2 MM 

N IV 208.113 400b-A 15 08 2p2-2p6d 3p . 3D» 0-1 Mil 
N IV 208..31 400b-A 15.08 2p2-2p6d 3p.3D' 1 -2 MM 
N IV 208.150 400b-A 15.08 2p2-2p6d 3p.3D' 2-3 Mit 
N IV 208.510 lOOd 12.17 2s2p-2slld ip'.lD 1 -2 MM 
N IV 209 378 400b 6.03 2s2p • 2s5s 3P« . 3S 0-1 MM 

N IV 209.407 400b 6.03 2-2F-2s5s 3p» . 3S 1 -1 MM 
N IV 209.471 400b 6.03 2?2p-2s5s »P° - 3S 2-1 MM 
N IV 209.842 150b 12.16 2s2p-2slOd 'P°-'D 1 -2 MM 
N IV 209.976 100b-A 15.07 2p2-2p6s 3p . 3p» 1 -2 MM 
N IV 210.028 200  -A 15.07 2p2-2p6s 3p . 3p° 2-2 Mil 

N IV 210.092 lOOb-A 15.07 2p2- 2p6s 3p _ 3p° 1 -0 MM 
N IV 210.111 100b-A 15.07 2p2-2p6s 3p . 3p° 2   1 MM 
N IV 211.405 400 2.03 2s2-2p3s >;'S - 'P° 0-1 MM 
N IV ill 1.679 250d 12.15 2s2p-2s9d 'P°-'D 1 -2 MM 
N IV 213.443 300d-A 18.19 2p2-2p6d >D-'P° 2-1 M21 
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N IV 

Element 

N !V 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
Wavelength 

21429! 
214.414 
214 843 
215.755 
217.218 

217.895 
218.044 
218.067 
2:8 088 
218.116 

218.250 
220.124 
220.280 
220.885 
221.729 

221.789 
221.854 
221.871 
222.893 
223.421 

224.629 
225 110 
225.142 
225.212 
225.741 

227.026 
230.035 
232.112 
232.145 
232.223 

234.124 
234.195 
234.249 
236.068 
236.954 

237.873 
237.908 
7.37.991 
238.657 
238.683 

238.694 
238.731 
238.769 
238.802 
239.146 

239.174 
239.212 
239.243 
239.616 
239.632 

239.659 
239.679 
239.708 
239.763 
240.363 

244.100 
247.205 
248.383 
248.433 
248.461 

248.484 
248.540 
248.563 
248.654 
249.316 

500d-A 
400b-A 
400b-A 
400b-A 
400b-A 

400 
50 

400 
2d-A 

300b-A 

450   -A 
300b 
300b A 
30d-A 

SOOd-A 

450b 
800b 
800b 
800 

50d A 

100 
iOOd A 
100 
150 
2G0 

600b 
600b 
600b 
550 
I50Ü-A 

400b 
400b 
500 
500b 
500b 

500b 
500b 
500b 
600 
450b 

450b 
450b 
450b 
500b 
400b 

400b 
400b 
400b 
400b 
200 

300b 
900 
500 
500b 
500b 

500b 
500 
500 
450 
300d-A 

12.14 
18.17 
12.13 
12 12 
13.11 

1506 
15.05 
15.05 
15.05 
15.05 

12.10 
1209 
12.08 
18.42 
1504 

15.04 
1504 
15.04 
18.41 
18.16 

12.07 
6 
6 
6 

IX 40 

12.06 
18.39 
5.07 
5.07 
5.07 

5.05 
5.05 
5.05 

12.05 
18.38 

5.04 
5.04 
5.04 

15.03 
15.03 

15.03 
15.03 
15.03 
15.03 
15.02 

15.02 
15.02 
5.03 
3.03 
5.03 

5.03 
5.03 
5.03 
5.03 

1204 

18.14 
2 

15.01 
15.01 
15.01 

15.01 
15.01 
15.01 
18.13 
18.37 

2s2p - 2s8d 
2p* - 2p6d 

2s2p-2s8s 
2s2p - 2p4p 
2s2p - 2p4p 

2p» 2p5d 
2p2-2p5d 
2p* 2p5d 
2p*-2p5d 
2p»-2p5d 

2s2p-2s7d 
2s2p-2s7s 
2s2p-2p4p 

2p2-2pl0d 
2p»-2p5s 

2p»-2p5s 
2p2-2p5s 
2p2-2p5s 
2p2-2p9d 
2p2-2p5d 

2s2p-2s6d 
2s2p-2s4d 
2s2p-2s4d 
2s2p-2s4d 

2p2-2p8d 

2s2p-2s6s 
2p3-2p7d 

2s 2p- 2p3p 
2s2p-2p3p 
2s2p-2p3p 

2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s2p-2s5d 

2p2-2p6d 

2s 2p-2s 4s 
2s2p-2s4s 
2s2p-2s4s 

2p2-2p4d 
2p2-2p4J 

2p,-2p4d 
2p'-2p4d 
2p2-2p4d 
2p2-2p4d 
2p2-2p4d 

2p2-2p4d 
2p2-2p4d 
2p2-2p4d 

2s2p-2p3p 
2s2p-2p3p 

2s 2p - 2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s 2p-2s 5s 

2p2-2p4d 
2s2-2s3p 
2p2- 2p4s 
2p2-2p4s 
2p2-2p4s 

2p2-2p4s 
2p2-2p4s 
2p2-2p4s 
2p2-2p4d 
2p2-2p5d 

•r-'D 
'D - 'F° 
'P*-'S 
'PJ - 'S 

2P. *P' 
»P. »D° 
3P-»DS 

jp. »D" 
»P »n- 

'P°-'D 
'P°-'S 
'P'-'p 
'S - 'P" 
»p . 3p° 

JP - -'P- 
3p . sp° 
»p _ 3p» 

'S - 'P° 
■D-'P" 

ip«.1D 

>p°. >D 
>P° - »D 
3P° - »D 
'S - >P° 

'P°-'S 
'S - T 

JP° - 'S 
3P°-'S 
3V°-'S 

jp°.jp 
ap°.sp 
3p" . 3p 

'?"->D 
'S - 'P° 

3P° - 'S 
3P°-'S 
'P°-»S 
ap. sp« 
3p.3p= 

3p. 3P» 
3p.3p« 
3p . 3p- 
3p . 3p= 
3p . 3D° 

3P-aD° 
3p    3Do 
3P . 3D = 

3J>» . 3D 

SP°-SD 

3P°.3D 

3j>. . 3D 

3P° - 3D 
3P°-3D 
'P°-'S 

'D 
g'S- 

3P. 
3P- 
3|». 

3P . 3f>° 
3P . 3jJ° 
3p . 3P= 

■D-'F" 
>S     'P° 

1-2 
2-3 
1-0 
1-0 
i-2 

2-2 
0-1 
I -2 
2-3 
2-2 

Ml! 
Ml! 
Mil 
Mil 
Mil 

Mil 
Mil 
Ml! 
Mil 
Mil 

1-2 Mil 
1-0 Mil 
1 -1 Mil 
0-1 Ml! 
1 -2 Mil 

2-2 Mil 
1-0 Mil 
2-1 Mil 
0-1 Mil 
2-1 M2I 

1-2 Mil 
0-1 Mil 
I -2 Ml! 
2-3 Mil 
0-1 Mil 

1-0 Mil 
0   1 Mil 
0-1 Mil 
1 -1 Mil 
2-1 Mil 

1 -2 Ml! 
2-2 Ml! 
2-1 Mil 
1 -.? Ml! 
0-1 Ml! 

0-1 Ml! 
1 -1 Mil 
2-1 Mil 
0-1 Mil 
1-0 Ml! 

1   1 Mli 
1-2 Ml! 
2-1 Mil 
2-2 Mil 
0-1 Mil 

1-2 Mil 
2-3 Mil 
2-2 Mil 
2-3 Mil 
1-2 Mil 

0-1 Mil 
1-1 Mil 
2-2 Mil 
2-1 Ml! 
10 Mil 

2-1 Mil 
0-1 Mil 
1-2 Mil 
0-1 VII l 
2-2     1 Hi! 

1-1      I Vlll 
1-0     1 vll! 
2-1      I Ai\ 
2-3     I All 
0-1      I All 
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N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

N IV 
N IV 
N IV 
N IV 
N IV 

250121 
254.?38 
255.148 
258.320 
259.824 

260.447 
270.994 
273.140 
274.451 
275.354 

300 
100 
380 
!50 
450 

600 
650 
300 
250 
450 

N IV 276.741 10 
N IV 283.419 900b 
N IV 283.476 900b 
N IV 283.583 900 
N IV 285.561 600 

N IV 289 479 300 
N IV 297.595 600b 
N IV 297.634 600b 
N IV 297.657 600b 
N IV 297.704 600b 

N IV 2?7.770 600b 
N IV 297.816 700 
N IV 300318 650 
N IV 303.006 500b 
N IV 303.048 500b 

N IV 303.078 500b 
N IV 303.124 500b 
N IV 303.162 500b 
N IV 303.191 500b 
N IV 303.280 500 

N IV 314.324 20 
N IV 315.060 600 
N IV 317.596 200 
N IV 322.506 700 
N IV 322.572 700 

N IV 322.722 700 
N IV 323.17g 600b 
N IV 335.052 850 
N IV 344 916 600b 
N IV 345.025 6O0:> 

N IV •45.062 600b 
N IV 345.111 600b 
N IV 345.207 600b 
N IV 345.261 600b 
N IV 351.931 500b 

N IV 353.056 700 
N IV 368.108 450 
N IV 387.353 500 
N IV 420.769 500 
N IV 463 740 650 

N IV 765 148 85Ü 
N IV 823.273 :oo 
N IV 921.992 S50 
N IV 922.519 800 
N IV 923.057 700 

N IV 923.220 1000 
N JV 923.675 800 
N IV 924.283 850 
N IV 948!55 100 
N IV 948.244 200 

N IV 948.540 250 
N IV 955.335    ! 000 
N IV    I 036.16 400w 
N IV    1 078.708 300 
N IV    1 086.084 b 

18.1? 
18.36 
18.10 
18.09 
12.03 

12 02 
12 
18.07 
11.04 
18.35 

I80S 
5 
5 
5 

II 

18.33 
15 
15 
15 
15 

15 
15 
18 05 
14 
14 

14 
14 
14 
14 
18.04 

1801 
18 
18.31 
4 
4 

4 
17 
10 
13 
13 

13 
13 
13 
13 
16 

18.30 
18.29 
9 

j     18.27 
j     15.24 

I 
3.01 
3 
3 
3 

3 
3 
3 

18.79 
18.79 

18.79 
8 

18.84 
18.88 
18.78 

2p« • 2p4d 
2p»-2p5s 
2p» - 2p4s 
2p»-2s6f 

2s2p-2p3p 

2»2p 2s4d 
2s2p-2p3p 

2p»-2s5t 
2s2p-2s4s 

2p» - 2p4d 

2p»-2s5p 
2s2p-2r.3d 
2s 2p-2s 3d 
2s2p-2s3d 
2s2p-2p3p 

2p2-2p4s 
2pJ-2p3d 
2p»-2p3d 
2p2-2p3d 
2p»-2p3d 

2p2-2p3d 
2p2-2p3d 
'p»-2s4f 
2p2 2p3d 
2p»-2p3d 

2p»-2p3d 
2p2-2p3d 
2p2-2p3d 
2p2-2p3d 
2p>   2p3d 

2p2-2s4p 
2p2-2p3d 
2p2-2s5p 

2s2p-2s3s 
2s 2p-2s 3s 

2s2p-2s3s 
2p2-2p3J 

2s 2p-2s 3d 
2p2-2p3s 
2p2-2p3s 

2p1-2p3s 
2p--2p3s 
2p2-2p3s 
2p2-2p3s 
2p1-2?3s 

2p2-2p3d 
2p2-2s4p 

2s 2p-2s 3s 
2p2-2p3s 
2p2-2s3p 

2s2-2s2p 
2s2p-2p2 

2s2p-2p2 

2s2p-2p2 

2s2p-2p2 

2s 2p - 2p2 

2s2p-2p2 

2s2p-2p2 

2s3p-2s4d 
2s3p-2s4d 

2s3p   2s4d 
2s2p-2p2 

2s3d-2s4f 
2s3d-2s4f 
2s3p-2s4s 

Terta 

'D 
'S 
'D- 
'D- 

'D' 

•P* 

'F -'S 

■r - 'D 
ip'-'n 
D-'F* 

"P°- 'S 
'S - -P° 

'D .■P« 
3P° 'D 
SPS »D 
ip -3D 
■P° ■P 

'S .ip° 
3P . sp° 
3P jp» 
5P . jp° 
3P JP' 

3p. ,p= 
3P 2P* 
'D- IC' 
3P >b° 
3P- 3D° 

= P - 3D" 
ap. 3D» 
ap. 3D' 
3p _ 3D" 
■D-'P° 

'D-'P° 
■D-'F° 
'S - 'P° 

ap». 3S 

ip». 3S 

JP -'S 
'D-'D° 
'P'-'D 
3p 3p' 
3p . 3p» 

3p . 3p» 
3p . 3p» 
»p . 3p» 
3p . 3p» 

>D-'P" 

'S - 'P° 
'S - 'P° 

■P° - >S 
•S - 'P' 
'D-'P° 

g'-s-'p" 
3P°   'D 
3p° 3p 
3p°.3p 
3p» . 3p 

3p» . 3p 
3p° . Op 
3p°.3p 

°P' 'D 
3p° . 3D 

ap» _ 3D 

'P°- 'S 
3D . 3p» 

■D-'F" Jr-2s 

J J 

2-2 
0-1 
2-1 
2-3 
1-0 

1-2 
1-2 
2-3 
I 0 
0-1 

2-1 
0-1 
1-2 
2-3 
I -I 

0-1 
0-1 
1-0 
I -1 
1 -2 

2-1 
2-2 
2-3 
0-1 
1 -2 

1 -1 
2-3 
2-2 
2 1 
2-1 

2-1 
2-3 
0-1 
0-1 
1 -1 

2-1 
2-2 
1-2 
1-2 
0-1 

2-2 
1 -1 
1 -0 
2-1 
2-1 

0-1 
P-l 

. -0 
0-1 
2-1 

0-1 
2-2 
1-2 
0-1 
1-1 

N IV 

Retcrtacet 

2-2 
1 -0 
2-1 
0-i 
1-2 

2-3 
I 1-0 

2-3 
2-3 
0-1 

H   He   Li   Be    B   C   N   O    F   Ne    Na   Mg   Al   Si 

MM 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Mi: 
Mil 

Mil 
Mil 
Mil 
Mil 
Mn 

Mil 
MM 
Mil 
Mil 
Mil 

Mil 
Mil 
M'l 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Mil 
M;. 
Mil 
Mil 

Mil 
Mil 
Mil 
Mil 
Mil 

Mil 
Nil] 
Mil 
Mil 
Mil 

Mil 
Mil 
Mil 
Nill 
Mi: 

H2 
H2 
H2 
H2 
Hi 

H2 
H2 
H2 
H2 
H2 

H2 
H2 
112 
H2 
H2 

P   S   Cl   Ar   K   Ca   Sc    Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   da   Ge   As   Sc   Br   Kr 
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N IV 
N V 

N IV 
N IV 
N IV 
N IV 
N IV 

1086 269 
1086.691 
1133.117 
1135.244 
1136.241 

N IV 1 1168.599 
N IV 1169.063 
N IV 1169.478 
N IV 1188.006 
N IV 1224.960 

N IV 1225.192 
N IV 1225.719 
N IV 1243.73 
N IV 1244.92 
N IV 1246.51 

N IV 1270.280 
N IV 1272.160 
N IV 1272.74 
N IV 17.73.47 
N IV 1273.716 

N IV 1284.218 
N IV 12%.600 
N IV 1309.557 
N IV 1323.98 
N IV 1325.685 

N IV 1326.964 
N IV 1438.37 
N 'V 1446.114 
N IV 1486.496 
N IV I68r60 

N IV 1687.82 
N IV 1688.11 
N IV 1696.86 
N IV 1699.03 
N IV 1702.006 

N IV 1718 551 

SO 
100 
200 
150 
100 

150 
100 
50 

300 
50 

150 
200 

b 
50 

100 

250 
200 
100 
150 
100 

150 
250 
200 
100b 
50 

20 
150 
250 
100 

50 

100 
150 
150 
200 
250 

IOO0 

18.78 
18.78 
18 43 
18.43 
18.43 

18.83 
18.83 
18.83 
18.49 
18.76 

18.76 
18.76 
18.92 
18.92 
18.92 

18.7". 
18.75 
18 75 
18.75 
18.75 

18.87 
18.86 
18.55 
18.81 
18.81 

18.81 
18.96 
18.85 
0.01 

20 

20 
20 
18.91 
18.91 
18.91 

2s3p-2s4s 
2s 3p -2s 4s 
2s 3s-2p 3s 
2s 3s-2p 3s 
2s 3s-2p 3s 

2s 3d-2p 3d 
2s 3d-2p 3d 
2s 3d-2p 3d 
2s3s-2p3s 
2s3p-2p3p 

2s3p-2p3p 
2s3p-2p3p 
2p3d-2s6g 
2p3d-2s6g 
2p3d-2s6g 

2s3p-2p3p 
2s3p-2p3p 
2?3p-2p3p 
2s3p-2p3p 
2s3p-2p3p 

2s3d-2s4p 
2s 3d-2p 3d 
2s3p-2p3p 
2s 3d-2p 3d 
2s 3d-2p 3d 

2s 3d-2p 3d 
2p3d-2s6g 
2s 3d-2p 3d 

2s2-2s2p 
2s4f-2s6g 

2s4f-2s6g 
2s4f-2s6g 
2p3d-2s5g 
2p3d-2s5g 
2p3d-2s5g 

2s2p-2p2 

»P" - »S 
*P* - »S 
»S - »p° 
*S - »F 
»S - *P° 

'D - 'D° 
»D - »D° 
»D - >D° 
•S - 'P° 

'P°-»S 

3p« -3S 
3p- »s 
sp ■Hi 
3F" -Hi 
3F" ■Hi 

3p° »D 
3P° -'D 
3p° -JD 
3p° »D 
*F -3D 

'D . ip° 
'D .iF» 

ip» ■P 
3D »F° 
3D 3p° 

3D 3p« 
,po. ■G 
'D ■D° 

*'S- 3P° 
sp». *G 
,F«. 3G 
»F°- 3G 

jpo. Hi 
3Fo. Hi 
3F°- Hi 

<p°. 

0-1 
2-3 

1-2 

1-1 H2 
2-1 H2 
1-2 H2 
1-1 H2 
1-0 H2 

3-3 H2 
2-2 H2 
1-1 H2 
0-1 H2 
0-1 H2 

1-1 H2 
2-1 H2 
2-3 H2 
2-4 H2 
4-5 H2 

2-3 H2 
1-2 H2 
2-2 H2 
0-1 H2 
1 -1 H2 

2-1 H2 
2-3 H2 
1-1 H2 
3-4 H2 
2-3 H2 

i -2 H2 
3-4 H2 
2-2 H2 

H2 
H2 

H2 
H2 
H2 
H2 
H2 

H2 

NITROGEN V (N4+), Z = 7 
Ground State  ls22s aS1/2 (3 electrons) 

Ionization Potential 789 537.2 cm1; 97.888 eV 

129.811 
130.431 
131.254 
D2.383 
133.994 

3.13 
3.12 

10   -A 3.11 
10  -A 3.10 
20    A 3.09 

30  -A 3.08 
40   -A 3.07 
50   -A 3.06 
60   -A 3.05 
70 3.04 

2s -17p 
2s 16p 
2s 15p 
2s- !4p 
2s- 13p 

2s- 12p 
2s- lip 
2s- 10p 
2s- 9p 
2s- 8p 

Term J-J References 

g2S - aP° %-% T2 
g2S - 2P° %-% T2 
£2S - 2P° V4-% T2 
g*S - *P° %-% T2 
gzS . zpo %-% T2 

g=S-*P° Vi-% T2 
g'S-*P° *-% T2 
g*S - *P° Vi-% T2 
g»S - "P° %-% T2 
g*S-*P° %-% T2 
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N V 

Element Wavelength Intensity Multiple! Configuration Term j-; Retereiice« 

N V 136 429 80 3.03 2s -7p *»S-*P* %-% T2 
N V 140.356    P 160 3 02 2»-6p g'S-*P' %-* H1.T2 
N V 142.797 1   -A 26 2p-18d »P°-»D *-% T2 
N  V 142.981 1   -A 25 2p-17d *P*-»D %-% T2 
N V 143.241 10   -A 24 2p-16d «P*-»D %-% T2 

N V 143.520 10  -A 23 2p-l5d »P*-»D %-% T2 
N V 143.914 20  -A 22 2p-14d »F-»D %-% T2 
N V 144.392 30  -A 21 2p-13d 2P°-«D %-% T2 
N V 144.978 40  -A 20 2p-12d ip».iD %-% T2 
N V 145.742 50  -A 19 2p-lld »P"-»D %-* T2 

N V 146.716 30  -A 18 2p   lOd »P°-»D Mt-% T2 
N  V 146.767 60   -A 18 2p-IOd «P- - *D *-% T2 
N V 146.921 30   -A 3.01 2p-10s *P° - »S %-fc T2 
N  V 147.424   P 240 3.01 2s-5p g*s-*r ■A-% Hi.17 
N V 148.116 40  -A 16 2p-9d »P"-»D %-* T2 

N V 148.168 70   -A 16 2p - 9d *P°-»D %-% T2 
N  V 148328 10   -A 15 2p-9s '■P* - 2S Vi -■* T2 
N V 148.387 40   -A 15 2p-9s »P° - »S %-Vt a L 

N V 150.116 70   -A 14 2p   8d 'P°-»D V4-% 11 
N V 150.171 140   -A 14 2p-8d *P°-»D %-% T2 

N V ! 50.429 20  -A 13 2p-8s JP" - »s ■A-"A T2 
N V 150.488 50   -A 13 2p-8s ap°. »s %-H, T2 
N V 153 136 180 12 2p-7d »P». ID V2-% T2 
N V 153.192 280 12 2p-7d »p°. «D %-% T2 
N V 153.624 30 II 2p-7s 2p«.jS ■A-% T2 

N V 153.683 60 11 2p-7s »P° - 2S %-% T2 
N V 158.024    P 240 10 2p-6d jp°. »D %-% H1.T2 
N V 158.088   P 360 10 2p-6d ap». tD %-% H1.T2 
N V 158.862   P 40 9 2p -6s 2P°-»S %-fc Hl,T2 
N V 158.928   P 70 9 2p -6s 2P°-»S %-Mz H1.T2 

N V 162.556   P 480 3 2s - 4p g»S-2P° %-% H1.T2 
N V 166.875    P 440 8 2p - 5d 2p« . 1D Vi-% H1.T2 
N V 166.946   P 520 8 2p-5d 2po . ,D %-% Hl,T2 
N V 168.514   P 50 7 2p - 5s »p° . «s %-% Hl,T2 
H V 168.587   P 120 7 2p-5s 2p°.,S %-% Hl,T2 

N  V 186.063    P 520 6 2p-4d 2P° - 2D ■&-% Hl,T2 
N V 186.149   P 620 6 2p-4d jpo . JD %-% Hl,T2 
N  V 190.155   P 200 5.01 2p-4s 2p° . 2S vs-% Hl,T2 
N V 190.249   P 320 5.01 2p-4s jpo     2<J %-% Hl,T2 
N V 209.274   P 800 2 2s-3p g'S, - 'P° 'A-* Hl,T2 

N V 209308   P 800 2 2s-3p g*$- 2P° %-"> Hl,T2 
N V 247.561 85 5 2p-3d 2p° . 2D %-% Hi 
N V 247.706 100 5 2p-3d jp. . 2D **-% Hi 
N V 266.196 120 4 2p-3s 2po     ig 

Vj-  % Hi 
N V 266.379 150 4 2p - 3s r - 2s %-% Hi 

N V 424.61 35 35 3p-6d 2p°. 2D %-% Hi 
N V 424.75 40 35 3p-6d »p°. 2D %-% Hi 
N V 436.85 60 42 3d-6f 2D . 2p° %-% Hi 
N V 450.08 50 28 3s-5p 2S     2p° %-% Hi 
N V 511.86 70 41 3d  5f 2D . 2p° %-% Hi 

N V 628.744 70 27 3s-4p 2S     2p« 'A-% Hi 
N V 628.874 50 27 3s-4p 2S     jpo ^-■A Hi 
N V 713.518 85 30 3p-4d 2p° . 2D %-% Hi 
N V 713.860 120 30 3p-4d 2po . jp %-% Hi 
N V 748.195 120 39 3d-4f 2D - 2F° %-% HI 

N V 748.291 150 39 3d-4f 2D . 2p° %-% Hi 
N V 777.712 35 30 3p-4s jpo     2<J %-% Hi 
N V 778.172 40 30 3p-4s 2p° . 2S %-% Hi 
N V 1048.20 40w 51 4d-6f 2D - 2p0 %-% Hi 
N V 1049.65 50w 54 4f-6g 2p„    jG %-% Hi 

N V 1238.821 1000 1 2s - 2p g'S - 2P° % •% HI 
N V 1242.804 800 1 2s-2p £2S - 2P° %-% HI 
N V 1389.514 50 43 4s-5p 2S . 2p" %-•% HI 
N V 1389.822 40 43 4s-5p 2<j . ,p. '*-% HI 
N V 1495.5 40w-A 63 5g-8f 2G - 2F" %-% Hi 
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N V N VI 

Element WivcS.:ngth Intemity Multiple! Configuration Term }-} Re(erencei 

N V 1547.67     P 46 4p-5d «P*-*D %•% Hi 
N V 1549 30 85 46 4p-5d »P*-*D %-•* Hi 
N V 16I6.3 150* 50 4d-5f *D-*F* %-'A Hi 
N V 1619.7 250w 53 4f-5g »F*-»G %-% HI 
N V 1621.92 35 52 4f-5d »F*-»D IL.    & Hi 

N V 1655.88 40 49 4d-5p *D-«P* *-* Hi 
N V 1702.30     P 50 45 4p-5* *P*-«S %-* HI 
N V 1703.218 60 45 4p-5s »P*-*S %-% Hi 
N V 1811.08 30 58 5p-7d *P*-»D Vi-% H! 
N V 1811.62 35 58 5p-7d *p-.»D *-% Hi 

N V 1857.60 50 60 5d-7f *D-*F* %-S Hi 
N V 1857.78 50 60 5d-7f «D-»F* %-% Hi 
N V 1860.24 85 62 5f-7g »F'-HJ %-% HI 
N V 1882.36 30 57 5p-7s *P*-»S %-Vi HI 
N V 1882.92 35 5/ 5p-7s »P*-*S «.« H. 

NITROGEN VI (Ns+), Z = 7 
Ground State  Is2 'So (2 electrons) 

Ionization Potential 4 452 758 cm1; 552.057 eV 

Kiemen! Wavelength Intensity Multiple! Configuration Term J-J Reference» 

N VI 23.771 10 4 Is*-ls4p g'S - 'P° 0-1 E6.T12 
N VI 24.898 30 3 ls»-ls3p g'S-'f 0-1 E6.T12 
N VI 28.787 too 2 Is»-ls2p g'S'P° o-; E6.T12 
N VI 29.084 1 Is*-ls2p g'S-'P" 0-1 T12 
N VI 29.53 f Is*- 1s2s g'S'S 0-1 Kt> 

N VI 97.4       P Is2s-lsl0p *S-*P° 1-2 F20 
N VI 98.3       P Is2s-ls9p »S - 'P' 1-2 F20 
N VI 995       P Is2s   ls8p »S - »P° 1-2 F20 
N VI 101.46     P Is2s-ls7p »S-»P° 1-2 F20 
N VI 102.6       P Is2p-lsl0d »P°-»D 2-3 F20 

N VI 103.6       P Is2p-ls9d 3P°-»D 2-3 F20 
N VI «04 58     P 1-2 F20 
N VI 105.0       P Is2p-ls8d »P°-»D 2-3 F20 
N VI 107.15     P Is2p-ls7d »P° - »D 2-3 F20 
N VI 110.23 8 Is2s-ls5p »S-»P° 1-2 F20 

N VI 110.59     P Is2p-ls6d »P°-»D 2-3 F20 
N VI 116.81 11 Is2p-Is5d 3P° - »D 2-3 F20 
N VI 122.44 7 Is2s-ls4p »S - SP° 1-2 F20 
N VI 130.32 10 Is2p-ls4d »P°-»D 2-3 F20 
N VI 161.22 6 Is2s-ls3p 3S - »P° 1-2 F20 

N VI 173.92 9 Is2p-ls3d 3P°-*D 2-3 F20 
N VI 1896.82 300 5 Is2s-ls2p »S - »P° 1-2 BIO 
N VI 1907.34 200 5 Is2s-ls2p »S - »P° 1-1 BIO 
N VI 1907.67 

_ 

200 5 Is2s- ls2p as. sp» 1-0 BIO 
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N VII N VII 

NITROGEN VII (N8*), Z = 7 
Ground State  Is *Si/2 (1 electron) 

fonization Potential 5 380 089 cm1; 667.029 eV 

Kkmcnl Wavelength Intenmy Multiple! Cojfigunboo Term j j References 

N VH 18.670   P 14 Is   15p **s »r *•* G2 
N Vll 18 682    P 13 Is-Up *'S  V *-* G2 
N VII 18.698   P 12 ls-13p g*S 'P- %-% G2 
N VII 18.717   P 11 Is   12p g*S »p- *-% G2 
N VII 18.742   P 10 Is   lip g*S «p- %-% G2 

N VIZ 18.774   P 9 ls-lOp «'S  *P° *-% G2 
N VH 18.819   P 8 Is  9p g'S - «P* %-% G2 
N VII 18.882   P 7 Is - 8p g »s - *P* Vi-* G2 
N VII 18.974   P 6 Is - 7p g'S  »P* %-% G2 
N VII 19.118   P 5 Is -6p g*s-*r %-% G2 

N VU 19.361    P 4 ls-5p «*s-»p- ".<!-* G2 
N VII 19.826    P 10 3 Is -4p g*s «r "A-% G2.K8 
N VII 20.910   P 30 2 ls-3p g*S *?° fc-% G2.K8 
N VII 24.781    P 109 1 ls-2p g*S - »P* %-% G2.TI2 
N VII 80.96     P 2  7 G2 

N VII 83.63     P 2-6 G2 
N VII 88.51      P 2-5 G2 
N VII 99.13     P 2-4 G2 
N VII 133.82     P 2-3 G2 
N VII 194.71      P 3-8 G2 

N VII 204.98     P 3-7 G2 
N VII 223.12     P 3-6 G2 
N VII 261.45     P 3-5 G2 
N VII 370.74     P 4-9 G2 
N VII 382.45     P 3-4 G2 

N VII 396.68     P 4-8 G2 
N VII 441.75     P 4-7 G2 
N VII 535.51      P 4-6 G2 
N VII 619.84     P 5-10 G2 
N VII 672.42     P 5   9 G2 

N VII 762.88     V 5-8 G2 
N VII 826.4       P 4-5 G2 
N VII 949.1        P 5-7 G2 
N VII 952.99     P 6-11 G2 
N VII 1046.02     P 6-10 G2 

N VII 1205.0       P 6-9 G2 
N VII 1521.4       P 5-6 G2 
N VII 1530.2       P 6-8 G2 
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O I 

OXYGEN I (0°+), Z = 
Ground Stole  ls*2s*2p4 *P, (8 

Ionization Potential  109 837.02 en; 

O I 
8 

electrons) 
*;  13.618 eV 

o I 
o I 
O I 
O I 
O I 

O I 
O I 
O I 
O I 
O I 

O I 
O I 
O I 
O I 
O I 

O I 
O I 
O I 
O I 
O I 

O i 
O i 
O I 
O I 
O I 

O I 
O I 
O I 
O I 
O 1 

O I 
O I 
O I 
O I 
O i 

O I 
J I 

O I 
O I 
O I 

O I 
O I 
O I 
O F 
O I 

O { 
O I 
O I 
O I 
O I 

0 I 
0 I 
O I 
0 I 
0 I 

0 i 
0 I 
0 I 
O I 
O I 

748.4 
749.3 
755.8 
756.7 
769.3528 

769.4083 
770.2600 
770.2907 
770.3464 
770.6986 

791.5136 
79L9732 
792.2330 
792.5063 
792.9381 

792 9671 
8106650 
811-0512 
811 4968 
811.7064 

812.0936 
812.1594 
850.74     P 
861.63      P 
877.7983 

877.8787 
878.2007 P 
878.9720 
879.0194 
879.1001 

879.5507 
882.8895 P 
922.0081  P 
922.0727 P 
929.5168 P 

930.2566 P 
930.8862 P 
931.4820 P 
931.6282 P 
932.2249 P 

935.1930 P 
936.6295 P 
937.8405 P 
938.0200 P 
938.6249 P 

939.2346 P 
939.8412 P 
948.6855 
950.1121 
950.7327 

950.8846 
952.3178 
952.9-413 
971.7381 
973.2342 

973.8852 
976.4481 
977.9594 
978.6170 
988.5778 

80 
200 
60 
40 
60 

•A 
A 

•A 
-A 
-A 

-A 
-A 
A 

-A 
-A 

-A 
A 

•A 
A 
A 

80   -A 
-A 
-A 
A 
A 

-A 
-A 
-A 
-A 

30  -A 

200 

60 
40 
80 

60 

A 
-A 
-A 
A 
A 

-A 
-A 
-A 

200 
!20 
40 

100 
60 
20 

300 
180 

60 
200 
120 
40 

2p4 

2p« 
2p4 

2p4 

2p* 

2p3('D')6d 
2p3(»D')6d 
2p3(»D*)5d 
V(*D*)5d 
2p1('D',)4d 

2p4-2p»(*D*)4d 
2p'-2p»(,D')4d 
2p4-2p«(*D*)4d 
2p4 2p»(»D*)4d 
2p4-2p»(»D*)4d 

2s»2p«-2s2p» 
2s»2p«-2s2pI 

2s12p«-2s2p* 
2$,2p«-2j2p» 
2s«2p«-2s2p» 

2s*2p«-2s2p» 
2p4-2p»(»D',)3d 
2p4-2p»(»D°)3d 
2p4-2p»(»D*)3d 
2p4-2p»(»D,,)3d 

2p4-2p>(«D°)3d 
2p4-2p»(»D"')3d 
2p4-2p3(«D<>)7s 
2p4-2p3(»D°)6s 
2?4-2p>(»F)3s 

2p4-2p3(«P°)3s 
2p4-2p>(»D°)4d 
2p4-2p»(»P°)3s 
2p4-2p»(»P)3s 
2p4-2p>(»I>°)3ä 

2p4-2p'(»p-)3s 
2p4-2p3(My)5s 
2p4-2p»(»D°)3d 
2?4-2p3(»D0)3d 
2p4-2p3(«S°)7d 

2p4-2p»(4S°)8s 
2p4 - 2p3(«S°)7d 
2p4-2p3(«S°)7d 
2p4-2p'(«S°>8s 
2p4-2p3(«S0)8s 

2p4-2p»(*D")4s 
2p4-2p»(«S°)6d 
2p4-2p'(«S°)7s 
2p4-2p3(«S°)6J 
2p4 - 2p'(«S0)6d 

2p4-2p3(«S°)7s 
2p4 - 2p3(«S")7s 
2p4-2p3(«S°)5d 
2p4-2p»(<S°)5d 
2p4-2p3(«S°)5d 

2p4-2p3(«S°)6s 
2p4-2p3(«S"')6s 
2p4-2p3(«S°)6s 
2p4-2p3(«S°)4d 
2p4-2p3(«S°)4d 

2p4 - 2p3(«S°)4d 
2p4-2p»(«S°)5s 
2p4-2p»(«S°)5s 
2p4-2p»(«S°)5S 

2p4-2p3(=D',)3s 

^p.»p« 
f*P-»P* 
**P-*P* 
g*V *P* 
**P-*P* 

j»p «p- 

«*P-»P- 
g*P  »P* 

g*P-*P* 

f'P-'P* 
**P-'P° 
g*P »p- 
j»p.»p» 

g*v*v° 
g*P -**>" 
jjp.jp. 

*»P-3P* 
g*P-3P° 

g*p.*p° 

g3P-3P° 
'D - >D° 
'D-'D° 

g*P-'P° 

g'P-3P° 
'D-'F° 

jlp.jpo 

g'P - 3P° 
g3P  3P° 

gjp.jp- 

'D-'D 
'D 
'D D° 

g"P - *D° 

*'P-3S" 
*3P-3D° 
*3P-3D° 
S3P-3S° 
g'V-'S' 

■D-'D" 
g'P-*D° 
g'P■3S° 
gap. »D° 

g'P - 3D° 

g3P - 3S° 
g3P-'S° 
g3P-3D° 
£3P-3D° 
tf3P-3D° 

g3P - 3S° 
g3P-3S° 
g>P-3S° 
g3P aD° 
?3P-3D° 

g3P-3D° 
g*P-3S° 
«3P-3S° 
g3P - 3S° 
*3P - 3D° 

2-2 
1-2 
2-2 
1-2 
2-1 

2-2 
1-0 
1-1 
1-2 
0-1 

2-1 
2-2 
1-0 
1-1 
0-1 

1-2 
2 1 
2-2 
1-0 
1-1 

1-2 
0-1 
2-2 
2-2 
2-1 

2-2 
2-3 
1-0 
II 
1-2 

0-1 
2-2 
2-3 
2 2 
2-3 

E7 
E7 
E7 
E7 
E35 

E3J.E7 
E35 
E35 
E35 
EJ5 

E35.E6 
E35.E6 
E35.E6 
E35.E6 
E35.E6 

E35.E6 
E35 
E35 
E35 
E35 

E35 
E35 
E7 
E7 
E35.E6 

E35.E6 
E35 
E35.E6 
E35.E6 
E.35.E6 

2 1 
1-2 
0-1 
1-1 
0-1 

2-2 
2-3 
2-1 
1-2 
0-1 

1-1 
0-1 
2-3 
1-2 
0-1 

2-1 
1-1 
0-1 
2-3 

0-1 
2-1 

! 

E35.E6 
E35 
F35 
E35 
E35 

E35 
E35 

(E35 
E35 
E35 

E35 
E35 
E35 
E35 
E35 

E35 
E35 
E35.E6 
E35.E6 
E35.E6 

E35.E6 
E35.E6 
E35.E6 
E35.E6 
¥?»- r- , 

E35.E6 
E35.E6 
E35.E6 
E35.E6 
E35 
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O I O il 

Klemcnt Waveleofth Iwensny Multiple l Configuration Tiena J-J Reference* 

O 1 988.6549 80 5 2p4-2p»('D*)3s gtP'D' 2-2 E3J.E* 
O I 988.7734 400 5 2p4-2p3(«D*>3s g«P-»D- 2-3 E35.E* 
0 1 990.1269 80 5 2p4-2p»(,D*)3s g*PW l-l E35.E6 
0 I 990.2U43 200 5 2p4-2p3(2D')3s g*P'D' 1-2 E35.E6 
O 1 990.8010 100 5 2p4-2p3(»D')3s gf -n>* 0-1 E35.E6 

O I 999.4974 «0   -A 7 2p"-2ps('P*)3$ ip-'P* 2-1 E35.M23 
O I i023.7618 500 4 2p4-2p3(4S')3d ^PMT 2-3 E35.E6 
O I 1027.4307 300 4 2p4-2p3(4S*)3d g*P  'D- 1-2 E35.E« 
O I 1028.1571 100 4 2p4-2p3<4S")3d gf »D- 0-1 E;5,E* 
O 1 1039.2304 400 J 2p'-2p3(«S°)4$ «*P-*S- 2-1 E35.E6 

O I 1040.9425 240 3 2p4-2p3(4Se)4s ,f'P ->s- 1-1 E35.E6 
O I 1041.6876 80 3 2p4-2p3(4S")4s g'P *S" 0-1 E35.E6 
O I 1152.1512 200 6 2p4-2p3(2D°)3s •D-'D* 2-2 E35.E6 
O I 1217.6477 40  -A 9 2p'-2ps(»r)3$ 'S-'P* 0-1 E35.M23 
O I 1302.1686 ST 1000 2 2p4-2p3(4S-)3s g3P-»S' 2-1 H4.E6,E35 

O I 1304.8575 ST 600 2 2p4-2p3(4S')3s g'P'S* 1-1 H4.E6.E35 
O I 1306.0286 ST 200 2 2p4-2p3(4S*)3s g*P-'S' 0-1 H4.E6.E35 
O ! 1355.5977 too 1 2p4   2p'(4S")3s g'P  'S- 2-2 E35.E6 
O ! 1358.5123 60 1 2p4-2p3(4S°)3s g

3P-»S° 1-2 E35.E6 

OXYGEN II (0,+), Z = 8 
Ground State  ls22s22p3 4SS/2 (7 electrons) 

Ionization Potential 283 240 car*: 35.116 eV 

Hlcmcnl Wavelength Intensity MuUiplct Configuration Term J    J References 

O II 
O II 
O II 
O II 
O II 

O II 
O I! 
O II 
O II 
O II 

O II 
O II 
O II 
O II 
O II 

O II 
O II 
O II 
O II 
O II 

O II 
O II 
O II 
O II 

O II 
O II 
O II 
O II 
O II 

376.693 
376.745 
377.045 
391.912 
391.943 

392.002 
392.322 
403.035 
403.087 
403.273 

403.372 
418.598 
418.812 
424.577 
425.273 

426.526 
429.557 
429.647 
429.716 
429.918 

430.041 
430.177 
436.510 
436.649 

437.683 
440.552 
440.598 
442.001 
442.048 

10 
10 
10 
50 

100 

150 
150 

10 
10 
!0 

10 
50 
10 
10 
10 

50d 
100 
250 
200 
250 

300 
300 
50 
10 

150 
150 
100 
200 
200 

2p3-2p2(3P)5d 
2p3-2p2(3P)5d 
2p3-2p2(3P)5d 
2p3-2p2(3P)4d 
2p3-2p2(3P)4d 

2p3-2p2(3P)4d 
2p3-2p2(3P)4d 
2p3-2pI('D)4d 
2p3-2p2('D)4d 
2p3-2p2('D)4d 

2p3-2p2('D)4d 
2p3-2p2(3P)4s 
2p3-2p2(3P)5d 
2p3-2p2('DKd 
2p3-2p2('n)4d 

2p= 
2P

3 

IT/ 
2P

3 

2p3 

-2ry<('D)4d 
2p2(3P)3d 

-2p2(3P)3d 
-2p2(3P)3d 
-2p2(3P)3d 

2p3-2p2(3P)3d 
2p3-2p2(3P)3d 
2p3-2p2(3P)4d 
2p3 - 2p2(3P)4d 

T)4d ">_jj    i_S/3 

2p3-2p2(3P)4d 
2p3-2p2('D)3d 
2p3-2p2('D)3d 
2p3-2D2('D)3d 
2p3-2p2(1D)3d 

?
4S° -4P 

g*$° 4P 
f?4S° -4D 
«4S° 4P 
*4S" V 

g>'6° 4P 
g*S° 4D 

2D° «D 
2D° »D 
2D° .iy 

2D° -2F 
K4S" «P 

2D" -2F 
2p° -2S 
2P° 2P 

;p° *D 
g'S° -2F 
g'S° -4D 
g*S° 4D 
g*S° 4P 

?4S° 4P 
Z*S° -4P 

2D° -2D 
2D° -2D 
2D° 2F 

2D° -*P 
2D° -2P 
2D° 2P 
2D° 

2n 
2D° 2D 

%-% 
%-* 
%-% 
%-% 

%-% 

%-% 
%-% 
%-% 

%-% 
%-* 
%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
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O II O II 

Kieme*)! Wavelength Intensity 
"    ~       ""' 

Muluptct { onfif uraUoo Tenn J-J Reference» 

O il 443681 10 
—■—   ■—■ 

2p3-2p»(3P)5d «p*-»n %-•* E3 
() II 445.601 200 2p3-2p2('D)3d •D" - »F %-% E3 
O II 445.638 200 2p>-2p»('D)3d 2D* - »F *-* F.3 
O II 456 997 50 2p»   2f*('D)4s »r-*D %-»* E3 
0 II 458422 10 2p3-2p»<3P)5s «P*.»P *-* E3 

U II 464.194 100 2p> - 2p»('P)4d ip-.»D %-** F.3 
0 II 464.310 50 2p3 - 2p3<»P)4d 2P*-*D ft-f, F.3 
() II 464 785 150 2ps-2p3('D)3d 2P*.»S %-* E3 
() II 465.529 50 2p3 - 2p3l3P)4d »p-.ip %-% EJ 
(> II 465.760 100 2p3   2p2(3P)4d »r-2P %-* E3 

() II 467 926 10 2p» ■ 2pVP)4s »D° - 2P tt-% El 
O II 468766 100 2p»  2p»('D)3d .p-.ip *,-*, EJ 
O 11 470 408 200 2p'-2p»('D)3d »r-«D *-% E3 
0 II 481.587 200b 10 2p3-2p,(3P)3d »D°  2D %-% E3 
0 II 481 635 10 10 2p3-2p*(3P)3d *D° - »D %-* E3 

O II 481.704 50 10 2p3   2p2t3P>3d »D° - *D •h-Vi E3 
Ü II 481 755 150 10 2p3-2p«(3P)3d »D° - 2D %-% E3 
0 II 483.752 200 9 2p3  2p»(3P)3d »D° - 'P %-*i E3 
0 II 483.976 250 9 2p3   2p»('P)3d »D° • «P %-% E3 
0 11 484 025 100 9 2p3-2p»(3P)3d 3D° - 2P %-% E3 

0 11 485 086 300 8 2p3-2p»<3P)3d 2D° - »F %   n E3 
O II 485 465 10 8 2p3-2p»(3P)3d »D' - »F *■% E3 
O II 485.515 250 8 2p3-2p3(3P)3d 2D° - »F %-% E3 
O II 485.572 50 2p3-2p'(3P)3d 3D° - 4D %-% EJ 
0 II 485.631 200 2p3-2p'(=P)3d »D°-4D %-* EJ 

() II 499.871 100 2p3  2p'-<3P)4s ip*. ip %-% E3 
O II 500.343 50 2p3-2p2(3P)4s ip..»p >k->h EJ 
O II 515 498 250 17 2p3   2p2(3P)3d 2P°-2D *-* E3 
O If 515.540 200 P 2p3-2p2(3P)3d 'P°-»D «A-% EJ 
() II 5!7.937 200 16 2p3-2p2(3P)3d ip». »p %-*k E3 

0 11 518.242 250 16 2p3-2p2(3?)3d ,po   jp %-% EJ 
0 II 537.830 450 7 2s22p3-2s2p4 2D° »P %-* EJ 
0 II 538.256 500 7 2s22p3   2s2p4 2DC - 2P %-% EJ 
O II 538.318 350 7 2s22p3   2s2p4 2D° • »P %-% EJ 
O II 539.086 400 2 2p3-2p2(3P)3s g«S°  -P %-* EJ 

0 II 539.547 400 2 2p3-2p2(3P»3s g'S°-4P %-% EJ 
0 II 539.853 350 2 2p3  2p2(3P)3s g4S°-4P %-Vi E3 
O II 555.056 250 6 2p3-2p2('D)3s 2D° - 2D %   * E3 
0 II 555.121 250 6 2p3-2p2('D)3s 2D° - 2D %-% EJ 
0 II 580.400 300 15 2s22p3-2s2p4 2p° . Jp %-% EJ 

0 II 580.967 350 15 2s22p3-2s2p4 2po , 2p %-% EJ 
0 II 600.585 300 14 2p3-2p2('D)3s 2P°-2D %-% E3 
0 II 616.291 350 5 2p3-2p2(3P)3s 2D° - 2P %-% EJ 
0 II 616.363 200 5 2p3-2p3(3P)3s 2D° - 2P %-% E3 
0 II 617.051 300 5 2p3-2p2(3P)?s 2n°-»p %-Mt E3 

0 II 644.148 600 13 2s'2p3-2s2p4 ,p„ jS %-"A E6.E3 
0 II 672.948 400 12 2p3-2p2(3P)3s 2p°-2P %-% E3 
0 II 673.768 350 12 2p3-2p2(3P)3s ap° _ 2p K-Vt E3 
O II 718.484 850 4 2s22p3-2s2p4 2D° - »D V -% E6.E3 
0 II 718.562 800 4 2s22p3-2s2p4 2D°-2D %,-% E6.E3 

0 II 739.949 100 2s2p4-2s2p3(5S°)3s 4P - 4S° ^i-% E13 
0 II 740.838 10 2s2p4-2s2p3(5S°)3s 4p . «s° %-% EU 
0 II 741.293 1 2s2p4-2s2p3(5S°)3s 4P . 4S» Vi-fi EI3 
0 II 796.661 500 !I 2s22p3-2s2p4 2P° - 2D %-% E6.EJ 
0 II 832.762 700 1 2s22p3-2s2p4 g'S'-*P %-v. E6.EJ 

0 II 833.332 /50 1 2s22p3  2s2p" g'S°-*P %-% E6.E3 
O II 834.462 750 1 2s22p3-2s2p4 «4S°-4P %-% E6,E3 
0 II 1957.49 10 2p2(3P)3p-2p2(3P)5s «r,°. «p %-% B16 
O II 1960.34 100 2p2(3P)3p-2p2(3P)5s 4D° - 4P %-% B16 
0 II 1962.27 300 2p2(3P)3p-2p2(3P)5s 4D -4P %-'¥, BI6 

0 II 1963.86 200 2p2(3P)3p-2p2('P)5s 4D°   4P %-% B16 
0 I! 1964.35 10 2ps(3P)3p-2p2(3P)5s 4D°-4P %-% B!6 
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O III 
O III 

OXYGEN III (Oat). Z = 8 
Ground State  Is*2s*2p* 3P0 (6 electrons) 

Ionization Potential 443 086 cm •; 54.934 eV 

o III 
o 111 
() ill 
u III 
(> ill 

226.038 
228 893 
228.988 
236.710 
240 979 

50d 
10 
10 
50d 

i   lOOd 

0 III 241 037 j   tOOd 
> III 74i 819 !     50 
") III 241.875 50 

() III 244.049 i   IWM 
O HI 246.265 !   150 

O III 247 080 50 
O III 248.320 5M 
0 III 248.538 50 
O III 248.574 60 
O III 248618 I   100 

U III 1   253.548 10 
O III I   255.044 10 
() HI 255.158 50 
O III 255 302 10 
O III 256425 100   -A 

O HI 256.460 i   150   -A 
O III 256 506 i    150   -A 
O III 261 027 !   200d 
() III 262 113 

1              ^^ 
100 

O III 262.289 10 

0 HI 262.729 10 
O III 262.882 50 
() HI 263.6^2 |    150 
O III 263.728 !   200 
O II! 263.768 1   150 

O III 263.818 250 
O III 263.861 150 
O III 263.903 10 
O III 264.257 200 
O III 264.338 2_>0d 

O III 264.480 300 
O III 26u.%7 250b 
O III 266.985 350 
O III 267.030 350 
Ü III 267.050 150 

0 III 267.121 200 
O HI 268 451 50d 
0 III 271.403 50 
() III 271.523 50 
O III 271.611 10 

O III 275.281 100 
O IN 275.366 150 
O III 275.513 200 
O III 277.385 350 
O HI 277.514          ! 50 

O III 279.787 150 
() III 280.030 100 
f) III 280.116 50 
O III 280.234 50 
O III 280.265 150 

O III 280.328 50 
O III 280.412 50 
O III 280.483 50 
O III 286,038 10 
() III 295.511          ; 150 

2s'2p» 2s2p»<«P)4p 
2s»2p»-2*2p,(«P)4p 
2s,2p3-2s2p»!«P)4p 
2s»2p'-2*2,»(«P)4p 

2p* -2,16.1 

2p> 
2s 2p3 

2s 2p3 

2s2 2p» 
2s* 2p» 

2p6d 
2s2p*<«P)5d 
2s2p*(«P)5d 
2s2p*<«D)3p 
2s2p*<*D)3p 

2s,2p»-2s2p1(,0)3p 
2p*2p7d 
2p*-2p5d 
2p*-2p5d 
2p*-2p5d 

2p» 2p6d 
2p*-2p5s 
2p»-2p5s 
2p2 2p5s 

2s2p3-2s2p2<«P)4d 

2s 2p3 

2s2p3 

2p2 

2p' 
2p2 

2s?,>*(«P)4d 
2s2p*(<P)4d 
2p5d 
2p5d 
2p5d 

2p*-2p4d 
2p2-2p4d 
2p*-2p4d 
2p2 2p4d 
2p2 • 2p4d 

2P2 

2p2 

2p2 

2s22p2 

2s22p1 

2s22p2 

2s2 2p2 

2s* 2p» 
2s22p2 

2s22p2 

2s2 2p2 

2p2- 
2s2P

3- 
2s2p3- 
2s 2p3- 

-2p4d 
-2p4d 

2p4d 
-2s2p2(«P)3p 
-2s2p2(«P)3p 

-2s2p*(«P)3p 
-2s2pVP)3p 

2s2p2(«P)3p 
2s2p2CP)3p 
2s2p2(<P)3p 

2s2p2CP)3p 
2p5s 
2s2p2(<P)4s 
2s2p2(«P)4s 
2s2p2(«P)4s 

2s22p2-2sV(<P)3p 
2s22p2-2s2p2(«P)3p 
2s22p2-2s2p2<<P)3p 

2p2-2p4d 
2p2-2p5d 

2p2-2p4d 
2p2 - 2p4d 
2p2-2p4s 
2p2-2p4s 
2p2-2p4s 

2p2 - 2p 4s 
2p2 ■ 2p4s 
2p2-2p4s 
2p»-2p5s 
2p2-2p4s 

jf'P »D° 
g'P *S° 
*'P *S« 
'D-»D° 

S3P-*D° 

g'P *D 
*S' SP 
»s° lP 
■I) ,p. 
■I) 'D' 

■I) ■F° 
■D- ■F* 

g'P 'D° 
g3P »D° 
*3P  3D° 

»D ■D 
g3P >P» 

g3P 
,pc 

g3P Jp= 
Sjjo 5P 

5S° 5P 
iSo 5P 
■D- ■F 
■I) ■D° 
'!)- »F. 

g'P ■ 3P° 
g3P - 3D 
j?3P 3D° 
K3P-3D° 

gtsp. 3D° 

IP . 3D° 
g3P - 3D° 
g'p. Jp» 
„Ip . 3p° 

^op.jp» 

g3P    3D° 
g3P -3D° 
gip . 3[)° 
g3P 3ir 

g'P - *iv 
■D-'P° 

5S°-5P 
5S° 5P 
5S°   'P 

g3p -3S° 
g3p -3S° 
g3p ■3S° 

■I) iF» 
■s . ip" 

'13 ■ D° 
■D- »F« 

g'P- 3P" 
g3P- 3P° 
g'P- 3P° 

g3P ■ipo 

g3P 
3P° 

,ap. 3P 
'S- ip» 

■I). ■P" 

2-3 
1-1 
2 1 
2-3 
1-2 

2-3 
2-2 
2-3 
2-1 
2-2 

2-3 
2-3 
0-1 
1 -2 
2 3 

2-2 
I -2 
2-2 
2-1 
2-1 

2-2 
2-3 
2-3 
2-2 
2-2 

1 -2 
2-2 
0-1 
1 -2 
I    1 

2-3 
2-2 
2-1 
0- 1 
I -2 

2-2 
0-1 
I -2 
2-3 
1 -1 

0-1 
I -1 
2-1 
2-3 
0-1 

2-2 
2-2 
I -2 
0-1 
2-2 

I -1 
1 -0 
2-1 
0-1 
2-1 

E3 
Fi3 
E3 
E3.K8 
E3 

E3 
F3 
K3 
E3 
E3 

E3 
E3 
K< 
E3 
E3 

F3 
H3 
E3 
F3 
E3 

E3 
Ki 
F.3 
E3 
F3 

F3 
F3 
F3 
E3 
F3 

F3 
F3 
E3 
E? 
E3 

E3 
H3 
El 
H3 
F3 

E3 
E3 
E3 
E3 
E3 

E3 
E3 
E3 
F.3 
H3 

E3 
E3 
E3 
E3 
F.3 

H3 
E3 
E3 
F3 
F3 
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O HI O III 

1 kmcni Wavclc fifth Inientity Multiple! (unfit uration Tesfn J   J References 

O lit 295.619 250 2s2p*-2»2p»(4P)3d »S* - »P 2-1 EJ 
U II! 295.657 300 2s2p'-2s2pa<4P)3d «S*-»P 2-2 E3 
() III 295.716 300 2s2p»-2s2p«(4P)3d »S*-»P 2-3 EJ 
O III 295 944 150 2p» - 2p4d 'S - 'P* 0-1 EJ 
O III 296.012 200 2s2p,-2s2p2(4P)3d »S*-»D 2-3 EJ 

O III 2% 22 50(1-A 2s2p3-2s2pVD)3d >D° - 3P 3-2 EJ 
0 III 299 275 I00d-A 2»2p>-2»2p*(,D)3d *D° 3D 3-3 EJ 
0 III 300455 ISOd-A 2s2p»-2s2p»(»D)3d 3D' - »F 3-4 EJ 
ü II! 303.411 350 6 2p'-2p3d «'P =P" 0-1 EJ 
0 HI 303 460 350 6 2p»-2p3d *3P-3P° 1 -0 EJ 

O II! 303 515 350 6 2p»-2p3d g*r.*r l-l E3 
O II! 303.621 350 6 2p«-2p3d *Jp -•'?* 1-2 EJ 
O HI 303 693 350 6 2p»  2P3d gf-v 2-1 EJ 
U 111 303 799 450 6 2p»-2p3d gW'P' 2-2 E3 
O III 305 596 400 5 2p»-2p3d gf.ny 0-1 E3 

() III 305 656 450 2p»-2pM gV-'D' 1-2 EJ 
(> III 305.703 400 2p»-2p3d j'P'D' 1   1 E3 
() III 305 769 500 2p»  2p3d ,?>P-3D' 2-3 EJ 
() III 305 836 400 2p»-2p3d g'P-'D' 2-2 E3 
O III 305 879 200 2p»-2p3d g'P'D' 2-1 EJ 

() III 308.051 50 2p»  2P3d g'P-'D' 1-2 EJ 
O III 308 306 100 2p»-2p3d s'P-'F- 2-3 E3 
O III 316 967 150 2p«-2p4s »S - »P° 0-1 E3 
O III 317.24 50d-A 2s2p3-2s2p»(2D)3d 3P°-3P 2-2 E3 
O III 319996 150 2p»-2p3d 'D-'P° 2-1 EJ 

O 111 320 720 lOOd-A 2s2p3-2s2p»(2D)3d »P°- 3D 2-3 EJ 
Ü 111 320 979 600 II 2p2   2p3d 'D-'F° 2-3 E6.E3 
0 !II 328.448 500 10 2p2-2p3d 'D-'D° 2-?. EJ 
0 III 328742 450 2ps - 2p 3d 'D-»F° 2-2 EJ 
O III 345.309 500 15 2p2-2p3d 'S - 'P° 0-1 EJ 

0 111 349 825 150 2«2p3-2s2p2(4P)3d 'D° - 3D 3-3 EJ 
O HI 349.918 100 2s2p3-2s2p2(4P)3d 3D° - 3D 2-2 EJ 
0 HI 349.961 50 2s2p3-2s2p»(4P)3d 3D° - 3D 1 -1 EJ 
O III 355.137 300 2s2p*-2sV(*P)M 3D° - >F 3-4 E3 
O III 355.293 150 2s 2p3  2s2p2(4P)3d 3D° - »F 3-3 E3 

0 III 355 333 250 2s2p3   2s2p2(4P)3d 3D°  3F 2-3 E3 
0 II! 355 469 250 2s2p3-2s2p2(4P)3d 3D° - >F 1-2 E3 
0 III 356.558 10 2s2p3-2s2p2(4P)3d 3D° - 3P 1   0 EJ 
0 HI 356.625 50 2s2p3-2s2p2(4P)3d 3I)°-3P 1   1 EJ 
O III 356 725 100 2s2p3-2s2p2(4P)3d 3D° - 3P 3-2 EJ 

() HI 356.768 10 2s2p3-2s2p2(4P)3d >D°-3P 1-2 E3 
0 III 359 016 400 2s2p3-2s2p2(4P)3s »S°-5P 2-3 E3 
0 III 359.223 400 2s2p3-2s2p2(4P)3s *S°-SP 2-2 E3 
O III 359.384 350 2s2p3-2s2p2i.«P)3s «S° - »P 2-1 E3 
0 III 364.739 150. 2s2p3-2s2p2(2D)3s 3D° - 3D 3-3 E3 

0 HI 364.867 100 2s2p'-2s2p2(»D)3s 3D°-3D 2-2 E3 
O III 364.940 50 2s2p3-2s2p2(2D)3s 3D°- 3D 1-1 E3 
0 III 373.805 400 4 2p2-2p3s g'P - 3P° 1-2 E3 
O III 374.005 400 4 2p»-2pJs g'P - 3P° 0-1 E3 
0 III 374.075 500 4 2p»-2p3s g3P - 3P° 2-2 E3 

0 HI 374.165 400 4 2p2-2p3s g'P - 3P° 1 -1 E3 
O HI 374.331 400 4 2p»-2p3s g3P - 3P° 1-0 E3 
O III 374.436 400 4 2p2-2p3s g'P - 3P° 2-1 E3 
O III 379.505 200 2s2p3-2s2p2(4P)3d 3P°-3D 2  3 E3 
0 HI 379.575 150 2s2p3-2s2p2(4P)3d 3P°•3D 2-2 E3 

0 III 379.63 i IOC 2s2p3-2s2p»(4P)3d 3ff . 3D 0   1 E3 
O III 382.21 t 50d 2s2p3-2s22p4f 3D°-D|%) 3-2 E3.K8 
0 III 382.903 50d 2s2p3-2s22p4f 3D"-G[%! 3-3 E3,K8 
0 III 387.398 100 2s2p3-2s2p2(4P)3d »p°. jp 1-0 E3 
O III 387.482 I5U 2s2p3-2s2p2(4P>3d 3P°-3P 0-1 EJ 

O III 387.639 200 7,s2p3-2s2p2(4P)3d 3P°-3P 2-2 EJ 
0 I!l 395.558 600 9 2p2-2p3s 'D - 'P° 2-1 E6,EJ 
0 III 397 120 too 2s2p3-2s2p2(2I))3s 3P°-aD 2-3 EJ 
0 III 397.231 50 2s2p3-2s2p2(2D)3s 3P°- *D 1 -2 E3 
O III 397.310 10 2s2p3-2s2p2(2D)3s 3P°   3D 0-1 E3 
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O HI 

o in 
O III 
O III 
O III 
Ü III 

O III 
O III 
O III 
O HI 
O III 

O III 
O III 
O III 
O III 
O III 

O III 
O HI 
O III 
O III 
O HI 

O HI 
0 III 
O HI 
O III 
O HI 

O III 
0 HI 
O HI 
O HI 
O HI 

O HI 
O HI 
O HI 
O HI 
O III 

O HI 
O HI 
O HI 
O HI 
O III 

O III 
O III 
O HI 
O HI 
O III 

O III 
O HI 
O III 
O III 
O III 

O III 
O III 
O HI 
O III 
O III 

O HI 
O III 
O HI 
O HI 
O HI 

O IH 
O III 
O III 
O HI 
O III 

o ui 

434.256 
434.646 
434.840 
434.975 
480 955 

481.354 
481.381 
48i.587 
491.714 
491.980 

507.391 
507.683 
508.182 
525.795 
554.275 

574.065 
597.818 
599.598 
609.705 
610.043 

610.746 
610.850 
658.578 
659.538 
702.332 

702.822 
702.899 
703.850 
705.762 
706.224 

706.298 
707.315 
752.762 
832.927 
833.742 

835.096 
835.;"2 
898*57 

1138.545 
1149.603 

1150.882 
1153.773 
1476.89 
1584.45 
1587.87 

1590.01 
1590.61 
1591.33 
1660.803 
1666.153 

1679.06 
1760.12 
1760.42 
1763.22 
1764.48 

1766.34 
1767.78 
1768.24 
1769.32 
1771.67 

1772.31 
1773.00 
1773.85 
1779.16 
1781.03 

200 
150 
100 
500 
200 

150 
100 
200b 

10 
50 

800 
850 
900 
900 

10 

I 
750 
900 
500 
350 

400 
300 
50 
10 

800 

800 
850 
900 
100 
150 

100 
200 
200 
700 
800 

700 
800 
400 
100 
50 

100 
150 
600 
400 
400 

800 
400 
600 

20 
250 

400 
700 
500 
700 
700 

400 
1000 
900 
400 
900 

400 
500 
500 
700 
600 

14 

!3 
7 

16 
16 

16 
16 

I 
1 

1 
1 

17 

2s2p3-2s2p*(«P)3s 
2s2p»-2i2p*(«P)3s 
2i2p»-2s2p»(«P)3s 

2p*  2p3s 
2»2p3- 2s2p*(«P)3s 

2s2p»-2s2p'(«P)3s 
2»2p»-2s2p»<«P)3s 
2s2p»-2s2p*(«P)3s 
2s2p>-2s2p»(«P)3d 
2$2p»-2s2ps(<P)3d 

2s»2p*-2s2p» 
2s«2p»-2s2p» 
2s»2p»-2s2p3 

2s»2p»-2s2p3 

2s2p3-2s«2p3p 

2s32p3p 
2$2p» 
2s 2p3 

2s 2p' 
2s«2p> 
2s« 2p» 
2s2p3-2p« 
2s2p3-2p4 

2s2p3-2p4 

2s2p»-2p« 
2s2p3-2s'2p3p 
2s2p»-2s*2p3p 

2s»2p3-2s2p3 

2s* 2p '-25 2p' 
2s'2p: !-2s2p» 
2s*2p: '-2s2p3 

2s2p: '-2p< 
2s2p! '-2p< 

2s V '-2p« 
2s 2p» -2p« 
2s 2p3 -2p« 

2s*2ps -2s2p3 

2s22p> -2s2p3 

2s*2p2 -2s2p3 

2s»2p» -2s2p3 

2s 2p3 -2p« 
2s 2p3 -2p« 
2s 2p3 -2p< 

2s 2p3 
-2P4 

2s 2p3 -2p« 
2p3p -2p4s 
2p3p -2p4s 
2p3p -2p4s 

2p3p •2p4s 
2p3p ■2p4s 
2p3p •2p4s 

2s12p3 2s 2p3 

2s12p* 2s 2p3 

2p3p- 2p4s 
2p3d 2p4f 
2p3p- 2p4s 
2p3d- 2p4f 
2p3p- 2p4s 

2p3p- 2p4s 
2p3d- 2p4f 
2p3d- 2p4f 
2p3d- 2p4f 
2F3d- 2p4f 

2p3p- 2p4s 
2p3p- 2p4s 
2p3d- 2p4/ 
2p3d- 2p4f 
2p3d-: 2p4f 

»D* - *P 
*D*-*P 
3D"-*P 

■S-'P* 
.p-.ip 

»P°-»P 
»P*-*P 
*P*-*P 
jS..»p 
»S* - sp 

*3P-*S' 
gn>-*s' 
g*P-*S< 
'D-'P* 

»D° - 3P 

»D" - »D 
'S - 'P' 
'D-'D" 

»D° - 3P 
»D° - 3P 

3D° - 3P 
3D° - »P 
3P° - 'D 
3P°-3D 
g*p.»P" 

g'P - »P° 
g ip.jp» 
*3P-3P' 
3P°-3P 
»P°-3P 
3P°-3P 
jp°.jp 

*P°- 'S 
g*P-*D° 
g3V- »D° 

gzp. iD= 

g'P-'D' 
■D°-'D 
•F'D 
3S°-»P 
3S°-3p 
3S°-»p 
ip.ipo 

3D - 3P° 
3D - sp° 

3D - 3P° 
3D 3P° 
3D - 3p« 

i-3P-5S° 
«SP-4S° 

"F°-G[%] 
3p _ 3p° 

3F"-G[%] 
3p.3p" 

3p . 3P° 
3F°-G[%] 
3F°-G(%] 
3F°-G[*/,] 
'D°-G[%] 

jp _ 3p° 
3p . 3p° 

3F°-G[%] 
3F°-F[%] 
3F°-F[%] 

3-2 
2-1 
1-0 
0-1 
2-2 

2-1 
0! 
1-0 
1-1 
1-2 

0-1 
l-l 
2-1 
2-1 
3-2 

3-3 
0-1 
2-2 
1-0 
2-1 

3-2 
2-2 
2-3 
1-2 
0 1 

1 -0 
1 -2 
2-2 
1-0 
2-1 

0-1 
2-2 
1-0 
0-1 
1 -2 

2-2 
2-3 
2-2 
1-2 
1-0 

1-1 
1-2 
1-1 
2-2 
1-1 

E3 
EJ 
E3 
E3 
EJ 

E3 
E3 
E3 
EJ 
E3 

E6.E3 
E6.E3 
E6.E3 
E6.E3 
EI3 

E13 
FÄE3 
E6.K3 
E3 
E3 

E3 
E3 
EI3 
E13 
E6.E3 

E6.E3 
E6.E3 
E',E3 
E3 
E3 

E3 
E3 
E3 
E6.E3 
E6.E3 

3-2 
1-0 
2-1 
1-2 
2-2 

1-2 
3-4 
1-2 
2-3 
2-2 

0-1 
4-5 
3-4 
3-3 
2-3 

1-0 
2-1 
4-4 
2-3 
2-3 

E6.E3 
E6.E3 
E3 
E3 
E3 

E3 
E3 
Bin 
Bio 
BIO 

Bio 
BIO 
BIO 
E5 
E5 

BIO 
BIO 
BIO 
Bio 
Bio 

BIO 
BIO 
BIO 
BIO 
Bio 

Bio 
Bio 
Bio 
Bio 
Bio 

H   He   Li   Be   I)   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar 
K   Cl    Sc   Ti   V   Cr   Mn   F.-   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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O III 

O HI 
O III 
O 111 
O III 
O III 

1784.85 
1789 66 
1848 26 

( 1856.62 
1872.78 

() III 
() III 
() HI 
O H! 
0 III 

1872.87 
1874.94 
1920 04 
1920 75 
«921 52 

0 III 
() III 
O HI 

1923.49 
1923.82 
il 926.94 

600 
700 
500 
500 
mo 

800 
800 
600 
500 
500 

700 
500 
<0C 

2p3d-2p4f 
2p3d - 2p4f 
2p3d-2p4f 
2p3d-2p4f 
2pM-2p4f 

2p3d - 2p4f 
2p3d - 2p4f 
2p3p-2p4s 
2p3d - 2p4f 
2p3d - 2p4f 

2p3d-2p4f 
2pM-2p4f 
2p3d-2p4f 

*D*  Df"AJ 
3D*-FI%J 

^>*-P|%.J 

'D-'P* 

*P*  D(%1 

*f -D[%1 

3P*-D|«*] 

O IV 

3-4 
2-3 
3-3 
3-4 
2-3 

1-2 
2-3 
2 1 
I -2 
II 

2-3 
0 1 
1-2 

BIO 
BIO 
BIO 
BIO 
BIO 

BIO 
BIO 
BIO 
BIO 
BIO 

BIO 
iio 
Bio 

Element Wavelength Intensity 1 Multiple! 

O IV 152.264 1    -A 
0 IV 152.355 1     A 0 IV 153.162 1   -A 
0 IV 158.553 1    -A 
0 IV 158.606 2    A 

0 IV 167.145 ld-A 
0 IV 169.47 0 
O IV 169.58 I 
0 IV 170.940 1    -A 
0 !V 170.988 1   -A 

0 IV 171.071 5 
0 IV 171.121 5 
O IV 171.191 1 
O IV 173.803 1 
0 IV 173.851 i. 

0 IV 173.917 S 
0 IV 173.968 i 
O IV 174.105 5 
0 IV 174.220 10 
0 IV 177.598 1    -A 

0 IV 177.659 1   -A 
O IV 17/698 2   -A 
0 IV ! 77 761 5   -A 
0 IV 177.808 6   -A 
0 IV 180.351 2 

0 IV 180.481 5 
0 IV 181.150 15 
0 IV 181.275 25 
Ü IV 181 876 10 
0 IV IS!.995 j5 

0 IV 182.711 10 
0 IV 182.832 15 
0 IV 183.353 I 
0 IV 183.395 2 
0 IV 183.454 3           i 

OXYGEN IV (03*), Z = 8 
Ground State   ls22s22p *VU (5 electrons) 

Ionization Potential  624 383.8 cm ';  77.412 eV 

2sI2p-2s2p('P-)4p 
2sI2p-2s2p('F')4p 
2s»2p-2p'('D)3d 
2s,2p-2s2p(sr)5p 
2s12p-2s2p(»r)5p 

2s2p2-2s2pfsP*)7d 
2sI2p-2s2p('P")4p 
2sJ2p-2s2p<»r)4p 
2s2p,-2s2p(*P°)6d 
2s2p,-2s2p('P°)6d 

2sI2p-2s2p(»P°)4p 
2s'2p-2s2p(»P°)4p 
2sJ2p-2s2p(»F°)4p 
2s*2p-2s2p(»P°>4p 
2s22p-2s2p(»P<')4p 

2s'2p 2s2p(=P°)4p 
2sI2p-2s2p(»P°)4p 

2p-6d 
2p-6d 

2s2pJ-2s2p(:lP°)5d 

2s2p'-2s2p(»P°)5d 
23 2p»-2s2p(:'P°)5d 
2s2pJ-2s2p{'P°)5d 
2s2pJ-2s2p(:>P'>)5d 
2s22p-2s2p('P<')3p 

2s2 2p 
2p 
2p 

2s12p 
2s»2p- 

2s2p('P°)3p 
5d 
5d 
2s2p('P°)3p 
2s2p('P°)3p 

2s22p-2s2p('P°)3p 
2s,2p-2s2p('P°)3p 
2s2pJ-2p»('P)3n 
2s2p*-2p»W)3p 
2s2pJ-2p'PP)3p 

g*P° 
g*r. 

g*r 
gtr 

2o 
2D 
IP 
»D 
*D 

«p    4D 

g*p '-'S 
g'P -'S 

4F >.*w 
'V -<D* 

g*p> »D 
g2P° »D 
g'P° •D 
g'P° aP 
g*P° 2P 

g*p° JP 
g'F 2P 
g*P° 2D 
g'P° 2D 

4P .«po 

'P 4po 
4P <p° 
«P *D° 
*P *D° 

g*P°- 2S 

g2P° 2S 
g'P° «D 
S2F- *D 
g'P° 2P 
g*p°- >P 

g'P°- 2I) 
g'P°- 20 

*P- 4S" 
*P- «s° 
4P- •s° 

Mi-% 

ft-'k 
Vi-* 

E3 
H8.K8 
E3 
E3 

S-% E3 
Mi-Mt KS 
**-V4 K8 
%-% E3 
*-% E3 

MI-MI 

%-% 
%-M, 
Mi-% 
%-% 
%-M, 

% -% 
% ■% 

% -% 
Ml -Mi 

% -Mi 
Mi -% 
% -** 
Mr -Mi 
% % 

Mi % 
|%- % 

%■ % 
%- »* 

E3 
E3 
E3 
E3 
E3 

E3 
E3 
E3 
E3 
E3 

*-* |E3 
E3 
F.3 
F.3 
E3 

F.3 
F.3 
F.3 
E3 
F.3 

E3 
E3 
F3 
E3 
E3 |%-% 
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O IV O IV 

Fitment Wivcleagth Intensity Multipiet Cimfnujiuoo Term J-J Retereaccs 

O IV 185.384 1 2p-5i f»P*-»S Vt-Vt EJ 
0 IV 185544 2 2p-5i tV «s         ? *>-<h EJ 
O IV 186.872 2 2t2p>-2p«(,P>3p 'I *-* EJ 
0 IV 186.936 5 2»2p,-2p,('P)3p •p-«p* %   % E3 
O IV 186.982 1 2*2p»-2p»(*P)3p «p-«r %-% EJ 

O IV 188.152 5 2*2p2 - 2p*(*P)3p «P«D* *A-% E3 
<) IV 188 190 1 2»2p»-2p,(»P)3p «p.«D° %-* E3 
0 IV 191.609 5d 2s2p,-2s2p(>P")4d «P «P* %-% EJ 
O IV 191.640 1 2s2p»-2s2p('P-)4d *? *r %-% EJ 
O IV 191.69* 5 2s2p«-2»2pPP*)4d «p-«r %-% E3 

O IV 191.752 10 2»2p»-2s2p(»P*)4d *p*v *-** EJ 
O IV 192.139 15 2i2p»-2»2p(*P°)4d 4P-«D° V» -% EJ 
O IV 192.169 20 2$2p»-2»2p(3P')4d «P-«D° %-% EJ 
O IV 192.206 25 2*2p1-2s2p(1P")4d ♦P-4D° «*-% EJ 
O IV 192.244 10 2s2p*-2s2ppP°)4d «p.«D« %-«* EJ 

() IV 195 863 60 2p-4d t*r-n> VS.-*» EJ 
O IV 196.009 90 2p-4d *»I*-«D %-% EJ 
0 IV 196 348 Id-A 2s2p«-2s?p(3P°)5d 'D  >F «*-% EJ 
() IV 196.435 Id-A 2s2p»-2«2p(3Pc)5d «D-«F* %-% EJ 
() IV 200.827 2  -A 2»2p»-2p»(,D)3p •D-'F* %-% EU 

O IV 200.915 2 2s2p»-2s2p('P,,)4s «p.*P° %-•» EJ 
O IV 200.966 2 2s2p,-2s2p(3P")4s 4p.«p° Vk-% EJ 
O IV 200.995 5 2s2p"-2s2p(3?°)4s «p. 4p« •*-«* E3 
O IV 201 022 1 2s2p»-2«2p(3P°)4s "P • «P° V, - Vk EJ 
O IV 201 073 2 2s2p>-2s2p(1P°)4s «P .   ip° %-Vi E3 

0 IV 201.098 2 2s2p»-2s2p(3P°)4s <p . 4P- %-% EJ 
0 IV 202.eS5 15 2s,2p-2s2p(»P°)3p g«P"-»S %-«* BJJ 
0 IV 203.044 25 2s«2p-2s2p(»P°)3p g*r «s %-* BJJ 
0 IV 204.708 Id 2s2p2-2p2(3P)3p 2D - *D° «*-«* EJ 
O IV 204 905 1     A 2s?p*-2s2p('P°)4d »p. ID° *-% EJ 

0 IV 204 9% 1   -A 2s2p2-2s2p<'Pc)4d ip. ID° %-"* EJ 
()  IV 205.842 1 2p-4s **r-*s % -Vi E3 
0 IV 206.002 2 2p-4s s'P'-'S *-Vi E3 
O IV 207.183 40 2s22p-2s2p(3P°)3p gV-H> V. -*. BJ3 
0 IV 207.239 60 2s22p-2s2p(3P°)3p g»P"-»D %-% BJJ 

() IV 207.348 15 2s22p-2s2p<3P<')3p g2P°-«D %-% BJJ 
0 IV 211.808 Id A 2s2p*-2s2p(:,P°)5d 'S - 2P°         ? *-* EJ 
0 IV 212.578 5d 2s2p1-2p«(»P)3p iD.»s°          ? *-Vi EJ.K8 
0 IV 212.974 lOd 2s2p,-2s2p(3P°)4d *D - »F° %-* E3 
0 IV 213.061 lOd 2s2p2-2s2p(3P°)4d 2D  *¥° *-•* EJ 

0 IV 213.975 15 2s22p-2s?p(3P°)3o g2P°-2P ¥.-* BJ3 
0 IV 214.028 25 2s12p-2s2p(3P°)3p g*r »p Vi-% BJJ 
O IV 214.152 40 2s22p-2s2p(3P*)3p S*P° - >P %-** B3J 
0 IV 214.205 15 2s22p-2s:,i(3F)3p K'P'-'P %-Vi B3J 
0 IV 214.249 2 2s2p2-2s2p(3P°)4d 2D  *D° »4-% EJ 

0 IV 214 290 2 2s2p»-2s2p(3P°)4c *D • 2D° %-% E3 
O IV 216.960 1 2s2p2-2s27f 1D . JF» %-% EJ 
0 IV 221.648 15 2s2p»-2p,(3P)3p 2S • 2D°         ? ■A-3* EJ.K8 
0 IV 222.763 25 2s2p2-2s2p(1P°)3d 2D - 2D° «*-«* E3 
0 IV 222777 15 2s2p2-2s2p('P°)3d 2D • *Z>° %-* F.J 

0 IV 223.728 1 2s2p3-2s2p(3P°)4s 2D  2P* ■A-% EJ 
O IV 223.84! 1 :s2p3-2s2p(3P°)4s !D . ,p- % -Vi EJ 
O IV 225.299 25 2s2p2   ?.s2p('P0)3d «D - 2F° •A-% EJ 
0 IV 229.896 1 2s2p»-2pJ(3P)3p jp . 2D» %-* E3 
0 IV 230.040 1 2s2p2-2p2(3P)3p ip. >D" %-«* E3 

0 IV 230.682 2 2s2p2-2s2p(5'P0)4d «S - 2P° *»«A EJ 
o :v 230.755 5 2s2p2-2s2p(3P°)4d »S   2P° ■A-3* EJ 
0 IV 231.031 10 2s2p2-2s2peP°)3d 4P . «p» Vk-Vi BJJ 
O IV 231.070 60b 2s2p2-2s2p(3P*)3d 4p    4p- Vi-% E3 
0 IV 231 101 40 2s2p2-2s2p(3P")3d <P . <p» %-Vt BJJ 

0 IV 231.140 15 2s2p2-2s2p(3P°)3d 4p . ,p- **-*; BJJ 
0 IV 231.200 40 2s2p2-2s2p(3P°)3d «p . 4p° %-% BJJ 
O IV 231.239 40 2s2p2-2s2r"P°>'><i 4P . 4p» «*-% BJJ 
0 IV 231.299 60 2s2p2-2s2p(3P°)3d 4p . 4p» •A-% BJJ 
0 IV 233.457 60 7 2s2p2-2s2p(3P°)3d 4p . 4D» Vi-% EJ 

■.25-206  O - 73 - 5 
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O IV O IV 

Element Wavelength Intensity Multiple! Confij uration Teno J     J References 

0 IV 233.496 60 7 2$2p>   2s2p(»P*)3d «P-^D- %-% B33 
0 IV Z33.52I 40 7 2s2p'-2i2p(3P")3d *¥-*D' *A-*A E3 
O IV 233.56» 90 7 2s2p«-2s2p(»P*)3u «P-«D° *A-*A E3 
O IV 233.596 40 7 2s2p»-2s2p('P*)3d *P-«D* *A-*A E3 
0 IV 234.988 10 2s 2p» - 2s» 5f »D-«F* «A-* EJ 

O IV 236.071 2d 2s2p2-2s2p(»P*)3d tp.4f *-*A E3 
0 IV 238.360 4(M 2p-3d ,«r-tD ■A-3* B33 
0 IV 238.571 500 2p-3d g>P"*D %-■* B33 
O IV 239.592 10 2s2p»-2s2p('P*)3d «j.tp» ■A-* E3 
0 IV 239 935 1 2s2p»-2p»(»P)3p 2P-»S' %-% E3 

O IV 240 079 2 2s2p2-2p2(3P)3p »p.iS^ %-Si E3 
() IV 242045 5 2»2p,-2s2p('P°)4d 2P - «D' ■A-* E3 
O IV 242.140 10 2s2p2-2s2pi3P")4d »p.iD° »A-% E3 
O IV 242.183 1 2s2p'-2s2p(JP°)4d »p.»D° %->* E3 
O IV 245.7 2d 2s2p»-2s»7f tp.if"              7 *-% E3.K8 

O IV 246.465 5   -A 2p3-2p2(3P)3d <S° - *P *-% E3 
0 IV 246.503 10   -A 2p,-2p,(3P)3d *S°-*V %-% E3 
O IV 246.563 15   -A 2p3-2pi<5P)3d 4S..4p %-* E3 
0 IV 249.223 10 2s2p2-2s2p<1P°)3d ip.tp« ■A -"A E3 
O IV 249.365 '5 2s2p»-2s2p('P°)3d jp . »p- %-% E3 

O IV 251.114 2   -A 2p3-2pJ('D)3d «D°-2P »A-VA E13 
O IV 251.148 2   -A 2p3 - 2p2('D)3d «0°- «P •*-% E13 
0 IV 252 564 40d-A 2p3-2p2(>D)3d 2D°   2F t,-% E3 
O IV 252.948 40 2s2p2-2s2p('P°)3d »P-2D° •A* E3 
O IV 253.082 60 2s2p2-2s2p<'P°)3d 2P-2D° %-% F.3 

0 IV 255.252 25 2s2p2-2s2p(,P°)3s >D  2P° ■A-% F.3 
O IV 255.302 1    A 2p3-2p*('D)3d 2D°- 2D «A-** E13 
O IV 258.116 5 2s2p,-2s2p(JP°)3d 2D - »P° *A-"A E3 
O IV 258.207 10 2s2p2-2s2p(3P°)3d 2D. jp« %-% E3 
O IV 260.389 150 9 2s2p*-2s2p(5P")3d *D-»F° %-% B33 

0 IV 260.555 120 9 2s2p,-2s2p(sP°)3d 2D - 2F° *A-«A B33 
O IV 265.062 1   -A 2p3-2p2(3P)3d 2D°- *D %-«A E3 
O IV 266.690 1   -A 2p3-2p2(3P)3d 2D° • 2F %-% E3 
0 JV 266.729 1   -A 2p3-2p2(3P)3d «D°-*F            ? »A-»A E3 
O IV 266.932 40 2s2p2-2s2p(3P°)3d 2D - 2D° •A-«A E3 

0 IV 266.967 25b 2s2p2-2s2p(3P°)3d 2D-2D° %-% E3 
0 IV 269.559 Id-A 2r.3-2p2('D)3d 'P° - 2S '«-'A E3.E13 
O IV 271 990 40 2s2p2-2s2p(3P°)3s «p.<p. »A-«A B33 
0 IV 272.076 40 2s 2p1- 2s 2p PP") 3s «p. 4p' Mi-3* B33 
0 IV 272.127 60 2s2p2-2s2p(3P°)3s if. *v° %-*A B33 

O IV 272.174 25 2s2p2-2s2p(3P°)3s 4P . 4p« %-% E3 
O IV 272.273 40 2s2p:!-2s2p(3P°)3s 4p.4p° %-«A B33 
O IV 272.310 40 2s2p1!-2s2p('P,')3s 4p.4p° % -% B33 
0 IV 279.456 5    A 2p»   2p2('D)3d *P°-2D %-% E13 
Ü IV 279.631 150 4 2p-3s «y-'s %-% B33 

0 IV 279.933 200 4 2p - 3s g*r - 2s »A-Vi B33 
O IV 282.213 2 2s2p2  2s2p('P°)3s «S  2P° 'k-% E3 
0 IV 285.710 40 2s2->2-2s2p(3P'')3d 2S  2P" ■A-Vi B33 
0 IV 285.834 60 2s2p2-2s2p(3P°)3d 2S - 2P° ■A-% B33 
0 IV 289.292 10 2p3   2p»(»P)is *S° -4P %-% E3 

0 IV 289.469 5 2p»-2p2(JP)3s «S°-"P %-% E3 
O IV 289.590 2 2p3-2p2(3P)3s 4S«.4p *A-"A EJ 
O IV 289.898 5 2p3-2p2<'D)3s »D° - 2D % -»A E3 
O IV 289.933 2 2p3-2p2('D)3s 2D° - 2D «A-»A E3 
0 IV 291.054 2   -A 2p3-2p.2(3P)3d 2P°-*D "A-3* E3 

0 IV 291.203 3   -A 2pJ-2p2(3P)3d 2P° - 2D 'A-'A E3 
0 IV 295.051 2 2p3-2s2p(3P°)4f 2D=.Jp »A-7/2 E3 
O IV 295.140 2 2p3-2-2p(3P")4f 2D°   2F %-»A E3 
0 IV 295.874 5 2s2p2-2s2p('P°)3s »p. »p» %-% E3 
0 IV 299.499 10 2s2p2-2s2p(3P°)3d >p. ip° ■A -¥» B33 

O IV 299.620 5 2s2p2-2s2p(sP°)3d 2p _ 2p° ■Ä-% E3 
O IV 299710 5 2s2p2-2s2p(3P°)3d 2p . 2p° »A-T. E3 
() !, 299.853 15 2s2p»-2s2p(3P°)3d 2p.2p' %-% B33 
O "V 3Co.623 90 2s2p2-2s2p(3P°)3s 2D - 2P° %-»A B33 
0 IV 306.884 60 2s2p2-2s2p(3P°)3s 2D - 2P° »A-"A B33 
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O IV O IV 

Hit meat Wivetcaflh Intensity Matopkt (.'mfigurauoo Term J   J Relercaces 

O !V 311.499 25 2s2p»-2s2p(»P*,)3d «p.tß« %-% 831 
O IV 311.682 40 2*2p»-2s2p(»P*)3d •p. iD' %-% B33 
O IV 311.726 10 2s2p»-2s2pPP')3d »P «D* %-% E) 
O IV 321.457 2 2p3   2p»('D)3s »P*-«D %-* E3 
O IV 339.330 2 2p»-2s2p('P*)3p «D* - »P %-% EJ 

O IV 339.436 1 2p*-2s2p(>p-)3p »D'-«P %   Vt £3 
O IV 346.372 15 2j2p*-2i2p(*f)3t »S-*P* ■*   »A El 
O IV 346.374 15 2»2p»-2s2p(»P*)3t »S-«P* 'A   % BJ3 
O IV 346.692 10 2s2p«-2s2p(»P")3» »S-»P' %-% BJJ 
O IV 367.192 5 2s2p*-2s2p(*P*)3% *P K" %-% E3 

O IV 379 780 15 2s2p»-2s»3p »D-T* *-% BJ5 
O IV 379.923 10 2s2p*-2s"3p *I>-»p- *-* B<3 
O IV 442.705 2 2s2p*-2*»3p »s»r *-* E3 
O IV 442.873 1 2s2p*-2s»3p »S-«P* %-¥i E3 
O IV 471.273 2 2p*-2s?.p(*P*)3p »D'-*P *-* E3 

O IV 471.603 1 2p»-2s2p(»P*)3p »D° - *P %-M: E3 
O IV 542.859 2 3p-6d »P--»D %-% B33 
O IV 543.118 5 3p-6d »P°  »D %-* B3? 
O IV 553.330 900 3 2s» 2p - 2s 2p» *»P*  »P %-% Bil 
0 IV 554.075 950 3 2s»2p-2s2p» *SP*  »P %-% B33 

O IV 554 311 '000 3 2s» 2p - 2s 2p» S»P*  «P *-% B33 
O IV 555.26I 900 3 2s»2p-2s2p» grr »P %-fc B33 
O IV 608.398 800 2 2s»2p-2s2p» gW- »s %-¥i B33 
O IV 609.829 850 2 2s»2p   2s2p» g'P" »s *-V4 B33 
O !V 616.952 350 2s2p»-2p» »D-'P" «A-% B33 

O IV 617.005 150 2s2p»-2p» *D-»P" %-% B33 
O IV 617.036 275 2s2p»-2p» »D-»P° %-¥r B33 
O IV 617.786 10 3p-5d «P"-»D *   % B33 
O IV 618.107 15 3p-5d »P°   «D *-% B33 
O IV 624.617 750 6 2s2p»-2p» «P-<S' •A-% B33 

O IV 625.130 two 6 2s2p»-2p» «P-«S° *-% B33 
O IV 625.852 fIJO 6 2s2p»   2p3 <P-«S" %-% B33 
O IV 752.150 5 3d-5f »D - »F* tt-% B33 
O IV 779.734 200 8 2s2p»-2p3 »D - »D° *-% B33 
O IV 779.821 400 8 2s2p»-2p3 »D-»D° %-% B33 

O IV 779.912 500 8 2s2p»-2p3 »D - »D° %-% B33 
O IV 779.997 200 & 2s2p»-2p3 »D - aD° »A   % B33 
O IV 787.711 850 1 2s»2p-2s2p* g*T- «D >k-% B33 
0 IV 790.109 750 1 2s»2p-2s2p» *»P"-»D %-% B33 
O IV 790.199 900 1 2s»2p-2s2p» g*P - *D %-% B33 

O IV 802.200 200 2s2p*-2p3 «S  »P° ■A-% B33 
O IV 802.255 150 2s2p*-2p3 »s - *y° Vi   Vi B33 
O IV 830.506 10 3p-4d ip°. «D %-% B33 
O IV 831.070 15 3p-4d «P° - »D %-% B33 
O IV 921.296 120 2s2p»-2p3 sp.ip« Vi-% B33 

0 IV 921.366 150 2s2p»-2p3 ip _ ip° %-V, B33 
O IV 923.367 200 2s2p*-2ps »P - V %-% B33 
O IV 923.433 120 2s2p»-2p» ip _ »p° %-V. B33 
0 IV 988.523 25 2s2p(3P°)3d   2s2p(1P°)4f *F - *G %-% B33 
O IV 988.571 40 2s2p<3P0)3d-2s2p(3P*,)4f *V°- «G %-% B33 

O IV 988.628 40 2s2p(3P°)3d   2s2p(3P°)4f 4F°- «G %-% B33 
O IV 988.713 40 2s2p('P°>3d-2s2p(3P0)4f *¥°-*G %-•% .^33 
O IV 1045.384 15 3p-4s *P°-»S MI-MI B33 
O IV 1046.316 25 3p   4s »P°-»S %-Vi B33 
O !V 1061.780 25 2s2p<3P°)3d-2s2p('P°)4f "D° - 4F '/i-% B33 

0 IV 1061.952 25 2s2p(»P°)3d-2s2p('P°)4f 4D°-«F %-% B33 
O FV 1062.133 40 2s2p(aP0)3d-2f,2p(»P°)4f «D- - «F %-% B33 
() 2V 1062 271 40 2s2p(3P°)3d-2s2p(»P°)4f 4D°-«F % -% B33 
0 IV 1062.434 10 2s2p(3P°)3d-2s2p(3P*)4f *ir - «F %-% B33 
O IV 1062 840 10 2s2p(3P°)3d-2s2p(3P°)4f "D" - 4F % -% B33 

() IV I0b?810 120 3d-4f *D - «F° %   % B33 
0 IV 1080 965 60 2s2p(3P°)3d-2s2p('P°)4f »D°   »F %   % B33 
O IV 1081.645 10 2s2p(3P°)3d   2s2p(3P°)4f »IT   *F %-% B33 
() IV 1083.382 10 2s2p(3P<,)3d-2s2P(3P°)4f *h  -*D %-% B33 
O IV 1083.613 10 2s2p(-,P°)3d   2s2pCP°)4f <p>.«n Mi-Vi B33 
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Rlemcx Wavelength Intensity Multiple! |                          Configuration Term i   J References 

O IV 1084.189 40 2s2p(>P0)3d-2s2p('P*)4f «P°-«D *-% B33 
O !V 1164.320 25 2s2p(JP°)3d-2s2p('P°)-:f »F°KJ %-% B33 
O IV 1164.545 40 2s2p(»P°)3d-2s2p(»P°)4f *F>.«G %-* B33 
O IV 1167.532 10 2s2p(sP°)3d-2s2p(»P°)4f »F°  «G *-% B33 
O IV 1169.160 2 2s2p(,P°)3d-2s2p(»P0)4f '¥'-*G %-% B33 

O IV 1211.043 5 2'i2p(iP°)3d-2s2p(sP°)4f »P° - >D %-* B33 
0 IV 1213.035 60 2s2p(»P°)3d-2s2p<:,P',)4f «P«. ID %-* B33 
O IV 1213.1% 40 2s2p(5P")3d-2s2D('P°)4f 2P° - »D Hi-t, B33 
O IV 1338.612 200 2s 2p» - 2p= »P  »D° %   % B33 
O IV 1342.992 120 2s2p2-2p3 »P  »D° %-•% B33 

O IV 1343.512 275 2s2p»-2p3 »P - >D° %-% B33 
0 IV 1397.20 10 2s,2p-2s2p> g»p»-«p %-* 333 
0 IV 1399 774 25 2s»2p-2s2ps g*V°-*? ■A-V. B33 
0 IV 1401.156 60 2s22p-2s2p2 g*P°-*P %■% B33 
O IV 1404.812 15 2sJ2p-2s2p2 g»P'-*P %-% B33 

0 IV 1407.386 25 2sI2p-2=,2p2 g*P°-*P *-% B33 
O IV 1604.620 5 4f-6g T-Ki %-% B33 
O IV 1604.901 10 4f-6g »F°-»G %-% B33 
O IV 1639.430 15 4s-5p 'S - 2P° %-% B33 
0 IV '.639.842 '.0 4s-5p »s. ip» %-Vi B33 

OXYGEN V (04+), Z = 8 
Ground State   Is22s2 'So (4 electrons) 

Ionization Potential 918 657 cm »;   113.8% eV 

Element Wavelength Intensity 
1 

Multiple!                             Configuration Term J-J References 

O V 122! 28 in 2s2p-2p(2P°)5p 3p° . 3p 2-2 E3 
O V 122.372 10 2s2p-2p(2P°)5p 3p° . 3D 2-3 E3 
O V 124.6159 200 2s2-2s5p s's-'P" 0-1 B1I.E3 
O V »28.235 10 2s 2p - 2s 7d 3p° _ 3D 1-2 E3 
O V 128.297 20 2s2p-2s7d 3P°- 3D 2-3 E3 

O V 131.750 100 2s2p - 2s6d »P"   3D 1-2 K3 
O V 131.807 100 2s 2p - 2s 6d 3p° . 3D 2-3 E3 
O V 132.800 100 2s2p-2p(2P°)4p 3p° . 3p 0-1 E3 
O V 132.851 150 2s2p-2p(2P°)4p 3p° . 3p 2-2 E3 
O V 132.885 10 ^2p-2p(2P°)4P 

3pu . 3p 2-1 E3 

O V 133.328 10 2s2p-?p(2P )4p 3P° - 3S 1 -1 E3 
O V 133.395 20 2s2p   2p(2P")4p 3p« . 3S 2- i E3 
O V 133.521 200 2s2p-2p(2P°)4p -P   - 3)> 2-3 E3 
O V 135.5232 300 1'J   2s 4p g'S-'P" 0-1 Bll,E3 
O V 138.0255 150 2s2p-2s5d 3p°.3I) 0-1 B11.E3 

O V 138.0510 200 2s2p-2s5d 3po . 3D 1 -2 B11.E3 
O V 138.0514 P 70 2s2p-2s5d .ip° . 3D 1   1 Bl!,K8 
O V 138.1089 250 2s2p-2s5d 3P° - 3D 2-3 B11.E3 
O V 138.1095 P 70 2s2p-2s5d op« . 3D 2-2 Bll,K8 
O V 139.0289 300 ?s2-2p(2P°)3d g>S-'P° 0-1 Bll.F.3 

O V 140.045 10 2s2p - 2s5s 3p»     3S 1-1 E3 
O V 140.109 20 2s2p - 2s5s 3P° - 3S 2-1 E3 
O V 142.12 10 2s2p-2s7d 'P°-'D 1-2 C;.,K8 
O V 144.802 too 2p2-2p5d ip . 3D° 1-2 E3 
O V 144.837 100 2p'-2p(2P°)5d 3p . 3D° 2-3 F.3 

O V 146.345 100 2s2p-2s6d 'P°-'D 1 -2 En 
O V 147.261 200 2s2p-2p(2P°)4p ■P-'D 1 -2 E3 
O V 149 034 10 2p2-2p(2P°)5d 'D-'D° 2-2 E:i 
O V 149.078 150 2s2r,-2p(2P°)4p ip°_>p 1-1 E3 
O V 151.4470 250 2s ".p - 2s 4d 3p°    3D 0-1 Bll,E3 
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O V O V 

Kicmcnt Wav .-length Intensity Multiplei Configuration Term J-J References 

0 V 151 4772 300 2«2p-2i4d *r-»D 1-2 B1I.E3 
0 V 151.4782 F 100 2s2p-2s4d »P°  'D 1-1 BII.K8 
O V 151.5465 330 2s2p-2s4d *P*  *D 2-3 BI1.E3 
O V 151.5476 P ■ 00 2s2p-2s4d 'P°■»D 2-2 BlI.KS 
() V 153"5I6 200 2s2p-2s5d 'P°-'D 1-2 Bll.EJ 

() V 156.1189 100 2s 2p - 2» 4s »P* - »S 0   1 B1I.E3 
() V 156.1521 150 2s 2p -2s 4s »p..jS 1-1 Bll.EJ 
() V 156.2269 200 2s2p-2s4s *r ■ 's 2-1 B1I.E3 
O V 158.813 lOOd 2p* - 2p(*P*)4d »p.»P= 1-0 E3 
O V 158.926 150 2p!-2p(*P°)4d »p.»P> 2-2 E3 

O V 159.343 250 2ps-2p(jr)4d »P-»D° 1-2 E3 
O V 159.380 250 2p2-2p(2P°)4d »P. »D" 2-3 E3 
O V 160.141 10 2p2-2s6p »p. *p° 2-2 E3 
0 V 162.494 250 2p2   2p<2P°)4d ■D-'F* 2-3 E3 
0 V 164.1766 150 2p»-2s6f •D-'F" 2-3 BII.E3 

O V 164.5739 300 2s2p-2p(2P°)3p ap°.jp 1-2 Bll 
O V 164.5887 250 2--v-2p(«r)jp 3p°. »p 0-1 Bll 
O V 164.6256 200 2s2p-2p<2P°)3p 3P°-'P l-l Bll 
O V 164.6570 330 2s2p-2p(2P°)3p >p°.»p 2-2 Bll 
O V 164.7087 300 2s2p-2p(2P°)3p 3p° . »p 2-1 Bll 

O V 164.986 150 2p2-2p(*P°»4d 'D-'D° 2-2 E3 
O V 166.1128 200 2s2p-2p(»P°)3p 3?°■*S 0-1 BII.E3 
O V 166.1504 250 2s2p-2p(»P°)3p »r. »s 1 -1 Bll,E3 
O V 166.2351 300 2s2p-2p(»P°)3p 

5r-»s 2-1 BI1.E3 
O V 167.9883 400 6 2s2p-2p(*P°)3p ap°.«D 2-3 Bll 

O V 167.9910 300 6 2s2p-2p(2P°)3p 2P° - 2D 1-2 Bll 
O V 168.0084 250 6 2s2p-2p(2P°)3p sp». »D 0-1 Bll 
O V 168.0469 200 6 2s2p-2p(2P°)3p 2P° - »D 1 -1 Bll 
O V 168.0776 200 6 2s2p-2prIP°)3p ap°.aD 2-2 Bll 
0 V 170.2194 330 2s2p-2s4d ■P° - 'D 1-2 Bll,E3 

0 V 172.169 700 2 2s2-2s3p g'S-ir 0-1 Bll 
0 V 174.560 150 2s2p - 2s4s ip».is 1-0 Bll 
O V 178.713 150 2p2 - 2p(2P,')4d 'S - 'P° 0-1 E3 
0 V 182.205 150 2s2p-2p(2P°)3p 'P"-'S 1-0 Bll 
0 V 185.745 500 12 2s2p-2p(2P")3p 'P°-'D 1-2 Bll 

0 V 191.397 10 2p»-2s4p 3P - 3P° 0-1 El 
0 V 191.458 100 2p2-2s4p 3p _ 3p° 1-2 Ej 
0 V 191.556 150 2p2-2s4p 3p _ 3p° 2-2 E3 
0 V 192.751 600 5 2s 2p - 2s 3d »P°-JD 0-1 Bll 
O V 192.799 700 5 2s2p - 2s 3d »P°-2D 1-2 Bll 

0 V 192.906 800 5 2s 2p-2s 3d 3P°-3D 2-3 Bll 
O V 193.003 300 2p2-2s4f <D-'F° 2-3 Bll 
0 V 194.593 420 11 2s2p-2p(2P°)3p ip'.ip 1 -1 Bll 
O V? 198.031 150 E3 
0 V 202.;6i 300 14 2p2-2p(2P°)3d 3p. ap° 0-1 BI1.E3 

0 V 202.191 300 14 2p2-2p(2P°)3d 3P-3P° 1-0 E3 
0 V 202.224 300 14 2p2-2p(2P°)3d 3p . 3p° 1 -1 B11.E3 
0 V 202.283 300 14 2p2-2p(2P")3d 3p . 3p° 1-2 B11.E3 
O V 202.334 300 14 2p2-2p('P°)3d ap.sp» 2-1 Bi;,E3 
0 V 202.393 380 14 2p2-2p(2P°}3d 3p . 3p° 2-2 Bll,E3 

0 V 203.783 330 13 2p2-2p(2P',)3d 3P - »D° 0-1 E3 
0 V 203.821 380 13 2p2-2p(2P°)3d 3P - 3D° 1-2 E3 
0 V 203.851 330 13 2p2-2p(2Pu)3d 3P - 3D° 1-1 E3 
O V 203.890 420 13 2p2-2p(2P°)3d 3P-3D° 2-3 E3 
0 V 203.935 330 13 2p2-2p(2P°)3d »p . 3D° 2-2 E3 

0 V 205.105 150 2p2-2p(2P°)3d ■D-!P° 2-1 Bll 
0 V 207.794 550 16 2p2-2p(2P°)3d ■D - 'F° 2-3 Bll 
0 V 215.040 380 4 2s 2p - 2s3s jpo . 3S 0-1 Bll 
0 V 215.103 420 4 2s 2p - 2s 3s 3P° - »S 1-1 Bll 
0 v 215.245 500 4 2s 2p - 2s 3s 3p<   as 2-1 Bil 

0 V 216.018 500 15 2p»-2p(2P°)3d ■D-'D" 2-2 Bll 
() V 220.352 800 10 7s2p-2s3d 'PC-'D 1 -2 Bll 
0 V 222.235 200 2p2-2s4p 'S - 'P° 0-1 Bit 
0 V 227.372 300 2p2-2p(2P°)3s ap _ ap° ) -2 Bll 
0 V 227.469 300 2p2-2p(2P°)3s ap. 3p° 0-1 Bll 

57 



O V 

o v 
o v 
o v 
o v 
O V 

O V 
O V 
O V 
O V 
O V 

227.511 
227.549 
227.634 
227.689 
231.070 

231.823 
248.459 
265.550 
270 982 
286.448 

O V 341.391 
O V 343.168 
O V 382.757 
O V 390.755 
O V 413.30 

O V 414.612 
O V 438.197 
O V 439.517 
O V 447.226 
O V 447.356 

O V 469.150 
O V 481.14 
O V 509.415 
O V 529.20 
O V 561.959 

O V 562.080 
O V 566.232 
O V 604.416 
O V 627.225 
O V 627.351 

0 V 627.636 
O V 629.730 
0 V 654.207 
O V 654.712 
O V 655.039 

O V 662.928 
O V 668.223 
0 V 669.628 
O V 677.968 
0 V 678.612 

0 V 679.136 
O V 681.27 
O V 715.953 
O V 716.177 
0 V 716.553 

0 V        ! 728.733 
O V 739.84 
O V 752 019 
0 V 758.678 
O V 759.441 

0 V 760.228 
O V 760.445 
O V 761.128 
O V 762.003 
O V 774.518 

0 V 784.795 
O V 788 577 
0 V 055.451 
O V 058.149 
0 V          l 058.998 

O V          1 059.930 
0 V          | 060.380 
0 V          I 218.406 
O V          1 243.801 
O V          1 371.292 

0 V 

380 
300 
300 
300 
380b 

380 
330 
250 

10 
330 

10 
40 
20 

120 
160 

40 
20 

120 
I20h 
160 

40 
240 
120 
240w 

120 
80 

280 
80 

160 

200 
1000 

80 
120b 
200 

40h 
40 

200 
80 

120 

160 
480 
120b 
120 
200 

320 
40h 
40b 

840 
800 

760 
880 
800 
840 
720 

80 
40h 

200 
120 
80 

80 
80 
40 
40 

800 

2p*-2p(V)3s 
2p*-2p(*F*)3t 
2p»-2p(*p-)3s 
2p*-2p(«I-)3s 
2p»-2p(«r)3i 

2p»-2p(«p-)3d 
2s 2p   2s 3s 

2p»-7p(*P',3t 
2p»-2s3p 
2p»-2s3p 

2p*-2s3p 
2s3s-2s6p 
2s3p-2s6d 
2s 3a-2s 5p 
2s3d-2s6f 

2s 3s- 2s 5p 
2s3d-2s6f 
2s3p-2s5d 
2s 3p 2-, 3d 
2s3p-2*5d 

2s3p-2s5s 
2s3d-2s5f 
2s 3d-2s 5f 
2s 3s-2s 4p 

2p(*P,')3s-2p(*F,)4p 

2p(*P*)3s-2p(*P°)4p 
2s3s-2s4p 
2s3p-2s4d 
2s3p-2s4d 
2s3p-2s4d 

2s3p-2s4d 
2s«-2s2p 

2p(»P*)3d-2p(»P°)4f 
2p(»F,)3d-2p(»n4f 
2p(1P")3d-2p(,p-)4f 

2s3p-2s4s 
2s2p-2p» 
2s2p-2p* 

2p(»P°)3d-2s6g 
2p(f'n3d-z36g 

2p(»n3d-2s6g 
2s3d-2s4f 
2s 3p- 2s 4s 
2s 3p- 2s 4s 
2s 3p-2s 4s 

2s3d-2s4f 
2s3d-2s4p 

2p(,P°)3d-2p('P°)4f 
2s2p-2p* 
2s2p-2p» 

2s2p-2p» 
2s2p-2p» 
2s2p-2p» 
2s2p-2p* 
2s2p-2p» 

2p(»P")3d-2s6g 
2s3p-2p(»P")3p 
2s3p-2p(»P°)3p 
2s3p-2p(«P">)3p 
2s3p-2p('P°)3p 

2s3p-2p(*P°)3p 
2s3p-2p(»P°)3p 

2s»-2s2p 
2s4s 2s5p 
2s2p-2p» 

*p -V 
*p •r 
»p -*r 
*p ■ *r 
■D •p* 
SS ■p* 

■P" •s 
'S -•p* 
»p »p- 
'D •p* 

'S •p* 
»S *r 

'P* •D 
»S ■*r 
»D *r 
'S 'p* 
•D- ■F* 

•P*- 'D 
f- »D 
*P*- »D 

*P* *s 
*D »F* 
•D- ■F* 
"S- *P° 

*F *D 

*P°- »D 
■S- ■P° 

•P°- 'D 
3P°- »D 
»p°. »D 

so».: «D 
«'S- ip° 

»F'-KJ 
3F°-"G 
»F°-"G 

ip». iS 

»P°->D 
»P'-'D 
*V-*G 
»F"-»G 
-p. "G 
»D *F° 

5P° »S 
jp° ss 
»p° lS 

'D .«F» 
*D jpo 
|po ■G 
3p* , »P 
»P°- >P 

*r- 3p 
»po *P 
3P°-»P 
JP°-»P 

■F" -*G 
•P° -'S 
3p° »D 
jpo »D 
"P° »D 

Spa , >D 
*'p° . 'D 

2-2 
II 
1-0 
2-1 
2-1 

0-1 
1-0 
0-1 
2-2 
2-1 

0-1 
1-2 
1-2 
1-2 
3-4 

0-1 
2-3 
1-2 
1-2 
2-3 

2-1 
3-4 
2-3 
1-2 
1-2 

2-3 
0 1 
12 
0 1 
1-2 

2-3 
0-1 
2-3 
3-4 
4-5 

1-0 
1-2 
2-2 
2-3 
3-4 

4-5 
3-4 
0-1 
1-1 
2-1 

Bll 
Bll 
Bll 
Bll 
E3 

Bll 
Bll 
E3 
E3 
Bll 

El 
Bll 
Bll 
Bll 
Bll 

Bll 
Bll 
Bll 
Bll 
Bll 

Bll 
I Bll 
Bll 
Bll 
Bll 

Bll 
Bll 

I Bil 
Bll 
Bll 

Bll 
Bll 
Bll 

| Bll 
Bll 

Bll 
Bll 
Bll 
Bll 
Bll 

Bil 
Bll 
Bll 
Bll 

I Bll 

f'S 
»S 

ip» 

3p° 
sp° 
«D 

2-3 
3-2 
3-4 
1-2 
0-1 

1-1 
2-2 
1-0 
2-1 
1-0 

3-4 
1-0 
2-3 
1-2 
2-2 

0-1 
1-1 
0-1 
1-2 
1-2 

.Bll 
Bll 
Bll 

I Bll 
Bll 

Bll 
Bll 

(Bll 
Bll 
Bll 

Bll 
Bll 
Bll 
Bll 
Bll 

I Bll 
Bll 
Bll 

[Bll 
Bll 

58 

r  1-tnT ■ii-niin ^i^i^^Ä 



O V 

I lernen! 

ü 
O 
0 
() 
() 

o 
o 
() 
() 
o 

Wavelength 

1417.653 
1417.908 
1418.393 
MI9.009 
1506.72 

1596.375 
1643.68 
1707.996 
18444 
1845 63 

Configuration 

2s4p 2s5d 
2s4p-2s5d 
2s4p-2s5d 
2s4p-2s5d 
2s4d-2s5f 

2»4d-2s5f 
2s4f-2s5g 
2s4f-2s5g 
2s5g-2s7h 
2s5f-2s7g 

O VI 

o VI 
o VI 
o VI 
O VI 
O VI 

O VI 
O VI 
O VI 
O VI 
O VI 

O VI 
O VI 
O VI 
O VI 
O VI 

0 VI 
0 VI 
O VI 
O VI 
O VI 

O VI 
O VI 
O VI 
O VI 
O VI 

O VI 
O VI 
O VI 
O VI 
O VI 

O VI 
O VI 
O VI 
0 VI 
O VI 

O VI 

93.03 
93.84 
95.02 
96.78 
99.68 

101.57 
102.30 
103.26 
104.67 
104.811 

106.79 
110.148 
110.220 
110.69 
115.824 

116.347 
116.419 
117.40 
129.786 
129.872 

132.219 
132.312 
150.089 
150.124 
172.935 

173.082 
183.937 
184.117 
447.712 
447.840 

498.090 
498.431 
519.610 
519.723 

1031.912 

1037 613 

OXYGEN VI (O5*), Z = 8 
Ground State  ls22s 2SU2 (3 electrons) 

Iomzation Potential  1 114 008 car1;  138.116 eV 

!00 
150 
200 
250 
250 

100 
150 
200 
250 
350 

300 
120 
250 
150 
350 

120 
250 
300 
150 
250 

I0G 
200 
500 
250 
950 

1000 
650 
850 
10 
10 

lOd 
lOOd 
200d 
200d 
850 

750 

Configuration 

2s-10p 
2s-9p 
2s-8p 
2s-7p 
2s-6p 

2p -11 d 
2p-10d 
2p-9d 
2p-8d 
2s-5p 

2p -7d 
2p 6d 
2p -6d 
2p 6s 
2s -4p 

2p -5d 
2p -5d 
2P -5s 
2p -4d 
2p -4d 

2p -4s 
2p -4s 
2s- 3p 
2s- 3p 
2p- 3d 

2p- 3d 
2P- 3s 
2p- 3s 
3s- 4p 
3s- 4p 

3p- 4d 
3p- 4d 
3d- 4f 
3d 4f 
2s- 2p 

2s-2p 

Term 

*2S -'P' 
*2S .,p. 

g*s -2P' 
g'S »P' 
K*S 2P' 
2P° »D 
2P' -2D 
2P° 2D 
2P° 2D 

J?2S »P" 

2p°. 2D 
Spo 2D 
2p». D 
2p°. 2S 
?2S- 2P° 

jpo. 2D 
2po. 2D 
2p°_ 2S 
ap°. 2D 
2po. 2D 

2po ig 
2p. . 2S 

g*S - 2P° 
g'S-=P° 
2P°-2D 

2P°-2D 
2P° - 2S 
2P° - 2S 

2S _ 2p° 
2S - 2P° 

2po.JD 

2po     JD 

2D 2F° 
2D - 2I° 

g 2S - 2P° 

g2S - 2P" 

J   J 

"A-% 
"A-% 
'A-% 
*--*A 
■A-% 

%-%    P9 
%-%    P9 

References 

P9 
rN 
PV 
P9 
P9 

%-% 
%-% 

%-% 
%-% 
%-% 
"A-% 

■A-% 
%-% 
%-% 
■A-% 
%-% 

Ps 
P9 
E3.P9 

P9 
E3.P9 
E3,F9 
P9 
E3.P9 

E3.P9 
E3.P9 
P9 
F.3.P9 
E3.P9 

Mi-"A |E3,P9 

'A-% 
•A-'A 
■A-% 

% -% 
Ht ->A 
% -'A 
■A -% 
■A -■A 

■A % 
% % 
% % 
fi % 
% % 

■A- ■A 

E3.P9 
E6.P9.E3 
E6,P9,E3 
E6.E3 

E6.E3 
E6.E3 
E6.E3 
E3 
E3 

E3 
E3 
E3 
E3 
E3 

F.3 
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O VII O VIII 

CXYGEN VII {O"), Z = 8 
Ground State  iss SS0 (2 electrons) 

Ionjzaüon Potential 5 963 135 cm'; 7?9.3H, eV 

Element Wavelength intensity Multiple   1                 __,    Configuration Ter» } J References 

O VII 17.200 50 li»-l»6p g'S - 'P° 0-1 T;2 
O VII 17396 100 ls»-ls5p g'S - 'P° 0-1 T12 
0 VII 17.768 200 Is"   Is4p g'S - 'P° 0-1 E6.T12 
O VII 18.627 500 ls*-ls3p *'S-'P° 0-1 E6.TI2 
0 VII 21.6020 1000 Is*-ls2p g'S-'P° 0-1 S26.TI2 

O VII 21.804 300 ls»-ls2p g>s-=r° 0-1 TI2 
O VII 22 10 f Is'-ls2s g'S-'S 0-1 K8.J5 
O VII 72 3       P Is2s-lsl0p 'S - >P° 1 -2 F20 
O VII 73.0       P Is2s-ls9p >s - »P* 1 -2 F20 
0 VII 73.9       P 1*2*- ls8p 'S - »P° 1-2 F20 

O VII 75.35     P !s2s-Is7p 3S . 3p° 1 -2 F20 
O VII 75.5       P ls2p   IslOd »P° - JD 2-3 F20 
O VII 76.3       P Is2p-ls9d »P° - »D 2-3 F20 
0 VII 77.31      P Is2p-ls8d jp°.>D 2-3 F20 
0 VII 77.68     P ls2s-ls6p 'S - »P* 1-2 F20 

0 VII 78.94 50 ls2p- Is7d »P° - »D 2-3 P9 
o vn 8! .50 100 ls?p-ls6d »P°-JD 2-3 P9 
O VII 81.89 150 Is2«-ls5p »S - *P° 1-2 P9 
0 VII 86.07 200 Is2p-ls5d 3p°. 3D 2-3 P9 
Ü VII 91.0? 250 Is2s   Is4p 3S . 3p° 1-2 P9 

0 VII 96. i; 300 ls2p- Is4d 'P=-»D 2-3 P9 
0 VII 120.3:1 350 Is2s -ls3p >S   JP° 1 -2 El.PS 
O VII 128.4i2 150 Is2p-ls3d 3p° . 3f) 1 -2 El,P9 
0 VH 128.5C0 200 ls2p   ls3d "P°-»D 2-3 El,P9 
0 VH 133 31 250 1s 2p -1s 3s *P°-'S 2-1 P9 

0 VII 1623.29 ls2s- ls2p 3S . 3p° 1 -2 E30 
O VII 1637.96 1 s 2s - 1 s 2p »S - 3P° 1 -I E30 
0 VII 1639.58 ls2s-ls2p »S - JP° 1-0 E30 

OXYGEN VIII (07+), Z = 8 
Ground State  Is 2S1/2  (J electron) 

Ionization Potential  7 028 394 cm1;  871.390 eV 

Element Wavelength Intensity Multiple) Configuration Term J -J References 

O VIII 14.453 ls-8p g*S-*F fc-% G2 
O VIII 14.524 ls-7p g'S-*P° fc-% 02 
O VIII 14.634 ls-6p g*S - 'P° %-% G2 
O VIII 14.821 ls-5p g2S . jp» %  -% G2 
O VIII 15.176   P 10 ls-4p g*s- *p° '/*■% G2.K8 

O VIII 16.006   P 30 ls-3p g2S . 2p° %-% G2,K8 
O VIII 18.969   P 100 ls-2p g'S - 2P° 'k-% G2.K8 
O VIII 61.977   P 2   7 G2 
O VIII 64.03     P 2-6 G2 
O VIII 67.76     P 2-5 G2 

0 VIII 75.89     P 2  4 G2 
O VIII 102.43     P 2-3 G2 
O VIII 149.06     P 3-8 G2 
O VIII 156.92     P 3-7 G2 
O VIII 170.80     P 3-6 G2 
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O VIII O VIII 

Fitment Wav-kogth 
i 

Intensity    | Multiple! Configuration Term J   i Reference« 

O VIII 20015     P 3-5 C-2 
Ü VIII 283.83     P 4-9 G2 
O VIII 292 8       P 3-4 G2 
0 VIII 303.69     P 4-8 G2 
O VIII 338 19     P 4-7 G2 

O VIII 409.97     P 4-6 G2 
O VIII 474 54      P 5-10 G2 
0 VIII 514.80      P 5-9 G2 
O VIII 584.05      P 5   8 G2 
0 VIII 632.7       P 4   5 G2 

0 VIII 726.6       P 5-7 G2 
0 VIII 729.61      P 6-11 G2 
O VIII 800.8       P 6-10 G2 
0 VIII 922.6       P 6   9 G2 
O VIII 1164.8       P 5-6 G2 

0 VIII 11715       P 6-8 G2 
0 V'.II 19318       P 6-7 G2 

H   He    Li   Be    B    C    N    O    F    Ne    Na   Mg   Al   Si   P   S   Cl   Ar    K    Ca   Sc   Ti    V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge    As   Se    Br    Kr 
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F I 

FLUORINE I (F0*), Z = 9 
Ground State   ls»2s*2p* »PS,, (9 electrons) 

Ionization Potential   140 524.5 cm !;   17.422 eV 

F I 

F l 
F I 
F I 
F 1 
F I 

1 I 
I I 
F 1 
I I 
F 1 

F I 
F 1 
1 I 
F I 
F I 

F I 
F I 
I I 
F I 
I   I 

I ! 
F I 
F I 
I- I 
F I 

F I 
F I 
F I 
F i 
F I 

F I 
F I 
F I 
F I 
F 1 

F I 
F I 
I I 
F I 
F I 

F I 
F I 
F I 
F I 
F I 

F I 
F > 
! I 
F I 
F I 

F I 
F I 
F I 
F 1 
I I 

F I 
F r 
F I 
F I 
F I 

588 84 
590.25 
580 698 
582.577 
732.960 

734.642 
734.795 
735.154 
735.469 
736.987 

745.767 
746 400 
746.627 
747.999 
748.134 

748.338 
748.580 
748.709 
748.946 
750.418 

750610 
750.885 
751.861 
752.884 
753.303 

754.148 
755.603 
776.926 
777.010 
777.531 

778.059 
779.192 
779.365 
779.910 
779.972 

780.134 
780.390 
780.519 
780.713 
781.654 

782.378 
782.575 
782.976 
790.006 
"91.875 

792.536 
793.237 
794.417 
795.774 
796.982 

806.970 
809.607 
951.871 
954.825 
955.545 

958.524 
972.401 
973.895 
976.217 
976.305 

A 
A 

2   -A 
2    A 
I 

I 
1 

! 
2 

2 
4 
2 
3 
1 

3 
I 
4 
4 
4 

2 
2 
4 
5 
4 

6 
2 
6 
5 
2 

I 
15 
10 
5 
3 

10 
2 
5 
7 

12 

10 
1 

10 
2 
3 

150 
125 
500 

1000 
750 

500 
20 

350 
100 
40 

2*,2p»-2s2p« 
2s'2p»   2s2p« 

2p*-2p«('S)3s 
2ps   2p*('S)3s 
2p*   2p«(»P)5d 

2ps 

2p» 
2p» 
2p» 
2p> 

2p';3P)5d 
2p4(3P»5d 
2p4(3P)5d 
2p4('F)6s 
2n«('P)6s 

2ps 2p4('P)4d 
2p» 2p4(3P)4d 
2p> - 2p4(3P)4d 
2ps-2p4(3P)4d 
2ps   2p4(JP)4d 

2ps 2p4(3P)4d 
2p5 - 2p4(3P)4d 
2pi-2p4(>P)4d 
2ps - 2p4(3P)4d 
2p5   2p4('P)4d 

2p5 

2p5 

2ps 

2P5 

2p- 

2p4(3P>5s 
2p4(3P)4d 
2p4(3P)5s 
2p4(3P)5s 
2p4(3P)5s 

2p5-2p«(»P)5s 
2<>5-2p4(3P)5s 
2p5-2p4(»P)3d 
2p5-2p4(3P)3d 
2ps-2p<(=>P}3d 

2ps-2p4('P)3d 
2p5-2P

4(3P)3d 
2p5-2p4('P)3d 
2p5-2p4('P)3d 
2p5-2p4(3P)3d 

2p5 2p4(3P)3d 
2p5-2p4(3P>3d 
2p5-2p4('P)3d 
2p= - 2p4(3P)3d 
2p5-2p4(3P)3d 

2p* 
2p* 
2p5 

2p» 
2P

5 

2p5 

2p5 

2p5 

2p5 

2p5 

-2p4(3P)3d 
-2p4(3P)3d 
-2p"('P)3d 
- 2p4(3P)4s 
-2p4(3P)4s 

2p4(3P)4s 
2pVP)4s 
2p4(3P)4s 
2p4(3P)4s 
2p4(3P)4s 

2p5-2p4(>D)Js 
2ps-2pVD)3-, 
2ps-2p4(3P)3s 
2p5-2p4(3P)3s 
2p5-2p4(3P)3s 

2p5 

2p5 

2p 
2ps 

2p5 

2p4(3P)3s 
2p4(3P)3s 
?p4(3P)3s 
2p4(3P)3s 
2p4(3P)3s 

5'P* »S 
**P°   »S 
*»P* »s 
g'r »s 
*'p*-4P 

*2P° 
*'P- 
g*r 
AT'P* 

*p 
»D 
4P 
ip 
4P 

*2P° 2P 
g'P"  »F 
g'r «F 
g *r - 'P 
gJp° 4P 

g2P° 
*2P° 
*2P° 
g't>° 
g'p° 

»D 
2I> 
4F 
4P 
4P 

g*P°-»P 
g*P° 4D 
g'P° 2P 
S2P° 2P 
g2P°- 4P 

je2P'-4P 
g2P°-4P 
g2P°   *P 
e*P°    2Y 
g'P°-4F 

g2P°-4P 
S2P°-4P 
g*P°-*P 
g2P° 2D 
g2P°   4F 

j?2P° - 4D 
g-P° 2D 
j?2P° - 4P 
g'P'. 4D 

K2P° - 4P 

?2P' 
£2P° 
S2P° 
*2P° 
g'P°- 

»n 
4o 
40 
2p 
2P 

g2P° - 2P 
?2P° 4P 
g2P-.<P 

j? 2P° - 4P 
J?2P° - 4P 

g*p° 
g2r 
S2P° 
*2P°- 
g2P°- 

«2P°- 

?2P°- 
S2P°- 
«2P°- 

H) 
2D 
2P 
2p 
2P 

2P 
4P 
4P 
4P 

* •Mi P3.L8 
% % P3.L« 
% •% L8 

% -'A L8 
% «Ü L8 
'/» * L8 
% -% 1^ 
% * 1.8 

% % 1.8 
% % u 
% % I.x 
% % 1.8 
* Vi 1.8 

**- % 1.8 
%- % 1.8 
•h - % L8 
k- ■% U 
h - M> 1.8 

%-% 

1.8 
1.8 
18 
1.8 
L8 

1.8 
1.8 
1.8 
1.8 

% - %     L* 

1.8 
L8 
1.8 
1.8 
1.8 

1.8 
1.8 %-% 

% - % | L8 
% - %    L8 
ä - '/4 I L8 

% -% 
1/2 -% 
% -'A 
% -% 
v2 ■'/2 

% % 
% 'h 
% % 
■A ■A 
*- % 

L8 
1.8 
1.8 
1.8 
1.8 

1.8 
L8 
L8 
1.8 
L8 

P3.L8 
P3.L8 
1.8 
L8 

1.8 
1.8 
L8 
1.8 
L8 
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F I F II 

1 lernen! Wivckagth (Mcmity Mutopfel Configuration Tern i-i Reference* 

F I 
F I 

977.745 
1096.8       P 

100 
•A 

2p»-2p4(»P)1s 
2»2p«-2i2p»3« *s *r 

LI 
KI 

FLUORINE II (Fs), Z = 9 
Ground State   ls22s*2n4 3P2 (8 electrons) 

Ionization Potential 282 058.6 cm1;  34.970 eV 

Klemenl Wavelength Intensity Muhipkt Configuration Term J-J References 

F II 348 795 1    -A 2p4-2p»(*P°)4s gf-'V 2-2 P2 
F II 353.423 2   -A 2p«-2p,(»P,)3d jj.lp.3p- 2-2 P2 
F 11 375.237 10 2p«-2p»(,D°)3d g*p.*P 2-1 P2 
F II 375.303 100 2p4-2p,(,D<>)3d g'P-'V 2-2 P2 
F 11 375.432 10 2p4-2p1<*D°)3d g»P-»S" 2-1 P2 

F II 375 702 40 2p4-2p»(,D°)3d g*P -v 1-0 P2 
F II 375.784 10 2p4-2p'(,D°)3d ?»p.sp- 1-2 P2 
F il 375.927 40 2p4-2p1(tD")3d g'P-*r 0-1 P2 
F II 375 684 10 2p4-2pJ(,D")3d g*P - >D° 2-3 P2 
F II 377.133 1 2p4-2p'(«D°)3d g'P -:>D° 1-2 P2 

F 11 379.719 1 2p4-2pVP°)3d ■ D-"P° 2-1 P2 
F II 380.8% 100 2p4-2p*(,P°)3d •D-'F* 2-3 P7 
F II 381 824 1 2p4-2p»(*P°)3d ■D-'D" 2-2 P2 
F II 393.680 40 2p4-2pa(4S°)4d gT-'D" 2-3 P2 
F 11 394.207 10 2p4-2p»(4S°)4d g3P-'D° 1-2 P2 

F II 394.438 1 2p4   2p»(4S°)4d g*P-'D° 0-1 P2 
F II 400.582 10 2p4 - 2p»(1D°)4s <D-'D° 2-2 P2 
F II 405.638 100 2p4-2p»(*D',)3d <D-'P° 2-1 P2 
F II 407.041 200 2p4-2p*('D'')3d ID   'p 2-3 P2 
F II 407.503 100 2p4-2p3(*D°)3d »D-'D° 2-2 P2 

F II 417.872 10 2p4-2p,(,P°)3d 'S - 'P" 0-1 P2 
F U 422 013 40 2p4 - 2pJ(4S°)4s g*P-'S° ?.-! P2 
F II 422.623 10 2p4 - 2p»<4S°)4s g*P-'S° 1 -1 Vl 
V II 422.884 1 2p4 - 2paCS',)4s g*P*S° 0-1 P2 
F II 430.914 300 2p4-2pJ(4S°)3d g'P - 'D° 2-3 P2 

F II 431.552 200 2p4 - 2ps(4S°)3d S>P-'D° 1-2 P2 
F II 431.832 100 2p4-2ps(4S°)3d i»P-'T>° 0-1 Pi 
F U 435.636 200 2p4-2p'(,Pc)3s g'P - SP° 2-2 P2 
F II 436.281 100 2p4-2p»(JP°)>s g'V-'P" 1-2 P2 
F II 436.565 40 2p4-2p*(IP°)3s g*P 'P° 0-1 P2 

F II 457.179 600 2s,2p4-2s2p5 'D   'P° 2-1 P2 
F II 471.921 10 3 2p4  2pa(*D°)3s g'P-'D" 2-1 P2 
F II 471.952 200 3 2p4-2pJ(,D°)3s g'P-'Y)' 2-2 P2 
F II 471.999 450 3 2p4-2p,(«D°)3s g'P - 'D° 2-3 P2 
F U 472.681 100 2p4-2p3(,D°)3s g'P - »D° 1-1 P2 

F II 472.711 300 2p4-2p»(*D°)3s g'P-'D" 1-2 P2 
F II 473.015 200 2p4-2ps(,D°)3s g'P-'D' 0-1 P2 
F II 484.601 850 2p4-2p'(,P°)3s 'D-'P° 2-1 P2 
F II 513.644 300 2s»2p4-2s2p5 iS - ip- 0-1 P2 
F II 514.944 600 2p4 ^p'CD-^s >D-'D° 2-2 P2 

F 11 546.852 600 2 2p4-2ps(4S<>)3s ^-»S" 2-1 P2 
F II 547.874 450 1 2p4-2ps(4S")3s gsp. »s° 1-1 P2 
F II 548.322 300 2 2p4-2p'(4S°)3s g'P-'S° 0-1 P2 
F 11 548.516 200 2p4-2pa(,P°)3s ■S - >p° 0-1 P2 
F II 605.670 850 I 2s*2p4-2s2p5 g'P - »P' 2-1 P2 
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F II F II 

Element Wivekiiftti InlcniUy Multiple! Configuraüofi Ten» J     J Refcreacra 

F II 606.286 700 2i«2p4-2s2p» f*p *r 1-0 P2 
F II 606.804 1000 2»»2I?!   2i2p» t*-*r 2-2 P2 
F II 606.922 600 2s»2p4-2»2p» gf w 1 -1 P2 
F II 607.472 700 2»«2p«-2s2p» g*v *r 0   1 P2 
F 11 608.063 850 2s«2p4-2s2p* gv -*r 1-2 P2 

F II 694 801 to 2s»2p4-2s2p* ■D - »P° 2-2 P2 
F II 832035 10 2s« 2p4- 2» 2p* 'S • *v 0   1 P2 
F II 1112 IIC 10 2s2p»-2»»2pJ(sP")3p 3P"-»D 2-2 P2 
F II 1112.302 100 2s2p»-2s»2p><'P-)3p 3F-»D 2-3 P2 
F !! 1115.946 40 2s2p,-2s»2p3(»P*)3p »p*.»D 1-2 P2 

F II 1118.017 10 2s2p»-2»«2pJ(,F')3p 
3r-*D 0-1 P2 

F II 1129.758 200 2s2p*-2s*2p3(2P')3p 3P*-3S 2-1 P2 
F II 1133.714 100 2s2p*   2s»2p,(*P")3p 3P°-»S 1   1 P2 
F II 1135 938 10 2s2p»-2s»2p»(*P°)3p »P°.»s 0-1 P2 
F II 1209.345 40 2p>(4S°)3s-2p,(4S")5p »S° - »P 2-3 P2 

F II 1221.235 100 2s2p»-2s»2p»rS*)4p jp«   jp 2-2 P2 
F II 1221 536 40 2s2p»-2s»2p»(«S°)4P »p*- jp 2-1 P2 
F II 1225.854 40 2s2p»-2s»2p1(4S°)4p 3p«.jp 1 -2 P2 
F II 1226 161 10 2s2p»-2s»2p»(4S°)4p 3p«.>p 1   1 P2 
F II 1226.267 40 2s2p»-2s»2p3<4S°)4p 1J>».»P 1 -0 P2 

F II 1228.763 40 2s2p«-2s»2p3(4S")4p 3P°-3P 0-1 P2 
F II 1321.515 10 2p3(4S°)3p-2p3(2P°)3d »P-3D° 2-3 P2 
F II 1327.058 200 2s2p»-2s,2p'(»D°)3p »p°.»p 2-1 P2 
F II 1328.108 300 2s2p8-2s»2p3(,D°)3p sp=.»p 2-2 P2 
F II 1332.042 100 2s2pi-2s22p3(2D°)3p »p°.sp 1-0 P2 

F II 1332.512 100 2s2p»-2s»2p3(2D°)3p ap°   sp 1   1 P2 
F II 1333.588 200 2s2p*-2s,2p»(*D,>)3p 3p°.3p 1 -2 P2 
F II 1343.603 300 2p»(<S'>3s-2p3(,P°)3p 3S° - 3P 1-2 P2 
F II 1344.03? 200 2p»(4S0)3s-2p3<»P°)3p >S° - 3P 1 -1 P> 
F II 1344.295 100 2p'(4S°)?s-2p3(*r)3p 3S°-3P 1 -0 F2 

F II 1375.319 100 2s2p5-2s,2p»(,D°)3p 3P°-3F 2-3 P2 
F II 1400.611 300 2s2p»-2s'2p3(ID°)3!> 3po . JD 2-3 P2 
F II 1407 135 200 2s2ps-2s22p3(2D°)3p »P°-3D 1 -2 P2 
F II 1410.618 100 2s2p5-2s22p3(2ir»3p 3P° - 3D 0-1 P2 
F II 1419.485 10 2p3(<S°)3s-2p'(IF)3p 3S"-3S 1 -1 P2 

F II 1424.737 1 2p3(4S°)3s-2p3<4S°)3p *S° - 3P 2-2 P2 
F II 1462.842 1   -A 2p:(2P")3s-2p3(2P°)4p ■p°.ip 1 -1 P2 
F II 1493.091 450 2p3(4S°)3s-2p3(4S',)4p «S°  3P 2-3 P2 
F II 1493.235 300 2p3(4S")3s-2p3(4S0)4p »S°-«P 2-2 P2 
F II 1493.311 200 2p3(4S°)35-2p3(4S°)4p 

3S° - SP 2-1 P2 

F II 1514.789 100 2p3(2D°)3s-2p'(2Dc)4p 3D° - 3F 3-4 P2 
F II 1515.034 40 2p3(2D°)3s-2p3(2D°)4p 3D° - SF 2-3 P2 
F H 1521.590 10   -A 2p3(5P0)3s-2p3(2P°)4p sp°. 3p 2-3 P2 
F II 1523.197 100 7p3(3D°)3s-2p3(3DI')4p 3D° - 3D 3-3 P2 
F II 1523 583 40 2p3(2D°)3s-2p3(2D<')4p 3D° - 3D 2-2 P2 

F II 1523.925 10 2p3(2D°)3s-2p3(2D'')4p 3D° - 3D 1 -1 P2 
F II 1566.961 100 2p3(4SI)3s-2p3(<S°)4p 3S°-3P 1-2 P2 
F li 1567.435 40 2p3(4S°)3s-2p3(4S°)4p 

3S° - 3P 1 -1 P2 
F II 1585.056 40 2p3(»D°)3s-2p3(2D )4p >D°-<F 2   3 P2 
F II 1609.798 10 2p,(2D0)3s-2p3(2r>°)4p ■D°-'P 2-1 P2 

F II 1650.200 1 2p3(4S°)3s-2p3(4S°)4p 3S°  SP 1-2 P2 
F II 1700.185 10 2p3(4S°)3p-2p3(2D°)3d 3p . 3p° 1-0 P2 
F II 1700.691 10 2p3(4S°)3p-2p3(2D°)3d 3p . 3p° 1 -1 P2 
F II 1700.767 10 2p3(4S°)3p-2p3(2D°)3d 3p . 3p° 0-1 P2 
F II 1700.831 40 2p3(4S°)3p-2p3(*D°)3d 3p.3p° 2-1 P2 

F II 1701.993 40 2p3(4S°)3p-2p3(2D0)3d 3p _ ap° 1-2 P2 
F II 1702.130 200 2p3(4S°)3p-2p3(2D°)3d 3p . 3p" 2-2 P2 
F II 1704.696 10 2p3(4S°)3p-2p3(2D°)3d 3P - 3S° 1-1 P2 
F II 1704.834 40 2p3(4S°)3p-2ps(2D°)3d 3P-3S° 2-1 P2 
F II 1729 669 1 2p3(4S°)3p-2p:,(2D")3d 3P - 3D° 0-1 P2 

F II 1730.119 10 2p3(4S°)3p-2p3(2D°)3d 3p    3D° 1 -2 P2 
F II 1731.047 40 2p30>S°)3p-2p3(2D")3d 3p . IQ" 2-3 P2 
F II 1734.494 10 2p3(4S°)3p-2p3(4S")6s 3P - 3S° 2-1 P2 
F II 1744.745 200 2p3(4S<,)3s-7p3(2D°)3p 3S" - 3P 1 -0 P2 
F II 1745.550 300 2p3(4S°)3s-2p3(2D°)3p 3S»     3p 1 -1 P2 
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F II F III 

Kiemen! Wavelength Intensity Multiple! C'o<lllgur»ti-_'il Term J-J Referent:» 

F II 
F II 
F 11 
F 11 
F II 

F II 
F II 
F II 

1747.389 
1885.047 
1885 442 
1886 147 
1929.791 

1959.758 
1960.255 
1960.984 

450 
10 
40 

100 
10   -A 

1 
10 
40 

VM'S'JSj^p'CD'Up 
2p3(4S')3p-2p»(«S")5s 
2p,(<S")3p-2p»(<S°)5s 
2p»(<S°)3p-2p>(«S*)5s 
2p»(*D°)3p ^p'WlSs 

2p*(4S°»3p-2p1(«S°)4d 
2p»(4S°)3p-2p,(4S°)4d 
2p»(«S')3p - 2p,(<S")4d 

»S* - »P 
»P-*S° 
»P - *S* 
*P-»S° 
■F-'D' 

»P - »D° 
»P - »D° 
»P - »D° 

1-2 
1-2 
2-2 
3-2 
3-2 

1 -2 
2-3 
3-4 

P2 
P2 
P2 
P2 
P2 

P2 
P2 
in 

FLUORINE HI (F^), Z = 9 
Ground State  is22s22p3 4S^2 (7 electrons) 

lonization Potential 505 777 cm '; 62.707 eV 

Klcmcnt Wavelength Intensity Multiple! Configuration Term J     J References 

F III 214.804 3 2p3-2p2i3P)5d ^"-«P %-% P4 
F III 214.862 3 2p3 - 2p2(3P)5d S4S°-4P %-% P4 
F III 219.277 1 2p3-2p2('D)5d *D"-2D %-% P4 
F III 219.588 0 2p3-2p2('D)5d ,D«. 217 %-% P4 
F III 226.055 6 2p3 - 2p2(3P)4d «4S°-4P %-% P4 

F III 226.094 10 2p»-2p2(3P)4d g*S°   'f %-% P4 
F III 226.i69 20 2p3-2p2(3P)4d X*°-*P %-* P4 
F HI 230.117 35 2s22p'-2s2p3<5S°)3p g'S° - 4P %-% P4 
F III 230.553 1 2p3-2p2('D)4d 2D° - 2P %-% P4 
F HI 230.603 1 2p3-2p2('D)4d 2JJ» . 2p %-"A P4 

F HI 231.PI 1 6 2p3-:P
2('D)4d 2D°-2D %-% P4 

F III 231.381 1 2p3-2p2(3P)5d 2D° - 2D %-% P4 
F HI 240.231 3 2p3 - 2p2('D)4d 2P°   2P %-% P4 
F III 240.264 1 2p3-2p2('D)4d 2p° _ 2p ■n -^ P4 
F HI 240.546 3 2p3 - 2p2(3P)4s g4S°-4P %-% P4 

F III 240.720 6 2p3-2p2('D)4d 2p°     2D %-% P4 
F III 240.735 1 2p3 - 2p2(3P)4s g*S°-'P %    % P4 
F HI 240.857 1 2p3-2p2(3P)4s s4S°-4P %-';2 P4 
F III 241.135 1 2p3-2p2(3P)5d 2po.2D %-•% P4 
F HI 243.357 3 2p3-2p2(3P)4d 2D» . 2J) %-% P4 

F III 243.407 1 2p3-2p2(3P)4d 2D°   2D %-% P4 
F HI 244.701 6 2p3-2p2('S>3d 2D° - 2D %-% P4 
F III 244.769 20 2p3-2p2(3P)4d 2D= . 2JJ %-% P4 
F III 245.005 10 2p3 - 2p2(3P)4d 2D° . 2F %-% P4 
F HI 245.866 3 2p3-2p2('D)4s 2D° - 2D %-* P4 

F II! 254.165 20 2p3-2p2(3P)4d 2p*.2D *-% P4 
F HI 254.197 10 2p3-2p2(3P)4d 2p°     2D Vi-% P4 
F III 255.632 3 2p3 - 2p2("'S)3d 2p° . *fj %-% P4 
F HI 255.667 1 2p3-2p2(,S)3d 2P°-2D ■A-% P4 
F III 255.723 35 2p3-2p2(3P)3d ^"-"P %-* P4 

F 255.770 60 2p3-2p2(3P)3d g4S°--P %-% P4 
F ..1 255.863 100 2p3-2p2(3P)3d g'S'-'P %-<& P4 
F HI 256.358 35 2p3-2p2(3P)3d Ä

4S°  4D %-* P4 
F III 256.526 3 2p3 - 2p2(3P)4d 2P°-4D %-% P4 
F III 256.675 3 2p3-2p2(3P)4d 2p°.2p %-% P4 

F III 256.723 1 2p3-2o2(3P)3d g«S°-2P %-% P4 
F HI 256.894 6 2p3-2p2('D)4s 2p» . 2D %-% P4 
F HI 260.307 20 2p3-2p2('D)3d 2D° - 2P %-% P4 
F HI 260.372 10 2p3-2pr('D)3d 2iy - »p %-"A P4 
F HI 260 496 10 2p3 - 2pJ(3P)4s 2D° . 2P "k-% P4 
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F III F III 

Elcraeat Wavelength iMcaaMy Mulüplct Cosftgmboa Tens J   J Rcfcreaccs 

F III 269.782 3 2p*-2p*(*PMa »D* - *P %-%» P4 
F III 261.713 100 V-VCD)^ *D'-»D S   * P4 
F III 261.749 60 2p*-2p*<'D)tt «D'-«D %-* P4 
F III 263.808 150 2p,-2p»('D)3d »D* - »F %-% P4 
F III 270.677 20 2p>-2p*('D)3d »p--*s %-V> P4 

F III 272.712 20 2pJ-2p»i'D)3d »p-.ip *-% P4 
V III 272.756 10 2p3-2p»(!D)3d ip-.«p w-v» P4 
F II! 272.919 10 2p* - 2p«(*P)4s ip».«p %-* P4 
F III 273.206 6 2p» - 2p«('P)4s V »P V.   % P4 
F 11» 274.760 60 2p,-2p,{'D)3d •P*-»D %-% P4 

F III 276.780 35 2p»-2p»(»P)3d 
SD*-«D %-•* P4 

F III 276.897 20 2p» - 2p»(*P)3d «IT - «D %-% P4 
F III 279.689 100 2p3-2p«<3P)3d iD»   ip %-% P4 
F III 280.007 60 2p»  2p*(3P)3d •IV - *F %-** P4 
F III 280.802 1 2p3-2p2('P)3d «D* - 4D *-* P4 

F III 280.905 3 2ps-2p1(sP)3d *D° - 4D *-** P4 
F in 281.204 10 2p5   2p2('P)3d »D* - »P *-V» P4 
F ill 281.343 20 2p3-2p3(3P)3d *D" - »P *-% P4 
F III 290.846 60 2pJ-2p»('P)3d »P*-M> %-% P4 
F III 290.945 35 2p,-2p»(»P)3d 2P».»D V>-% P4 

F III 295 369 6 2p3  2p'('P)3d »P*-4D <h -V» P4 
F III 295.404 3 2pJ-2p«('P)3d *P°-4D V»-% P4 
F III 295.703 35 2p3-2ps(3P)3d jp•■ _ ip % - V» P< 
F III 295.889 60 2p»-2p»(*P)3d 2P°-2P %-% P4 
F III 311.413 20 2p3-2p2('S)3s »F-'S %-¥> P4 

F III 315.219 150 2p3-2p2(3P)3s g4S°-4P *-% P4 
F HI 315.536 100 2p3   2p2(3P)3s g*S°- 4P *k-*h P4 
F III 315.747 60 2p3rp2f3P)3i g4S°-4F %-V« P4 
F III 316.484 20 2s2p4-2s2p3(sS°)3d «p.<D° %-% P4 
F III 316.822 10 2s2p«-2s2p»(»S°)3d 4P-4D° %-% P4 

F III 316.995 6 2s2p4-2s2p»rS°)3d 4P-4D° %-% P4 
F III 317.791 3 2s2p4-2s2p3(3D°)3s •P-4D° %-% P4 
F HI 318.126 1 2s2p4-2s2p»(sir)3s 4P - 4D° %-* P4 
F 1:1 322.647 20 2p3   2p2('D)3s i\y »D Ht-H, Pi 
F III 322.675 10 2p3-2p2('D)3s «D° - »D %-% I'4 

F II r 341.921 10 2p3-2p2('D)3s 2P° - «D %-% P4 
F III 343.893 35 2p3-2p2(3P)3s 2D°   2P ■A-3* P4 
F III 343.934 3 2p3-2p2(3Pj3s 2D° - *P %-% P4 
F HI 344.385 20 2p3-2p2(3P)3s »D° - «P %-V» P4 
F III 365.876 60 2p'-2p2<3P)3s ip°  ip %-% P4 

F III 366.391 35 2p3-2p2(3P)3s »p°.»p %-Vi P4 
P III 378.580 IG 2s2p4-2s2p3(3D°)3s 2D - »D° %-% P4 
F HI 395.443 6 2s2p<-2s2p'!(5S°)3s 4P-4S" *-% P4 
F III 395.972 3 2s2p4-2s2p3(5S°)3s 4P-4S° %-% PA 
F III 396.244 1 2s2p4-2s2p3(5S°)3s 4P 4S° %-% PA 

F III 429.512 250 2s22p3-2s2p4 2D"- 2P %-Vi PA 
F HI 430.152 300 2s22p3-2s2p4 2D° - »P %-% PA 
F III 430.222 150 2s22p3  2s 2p4 2J)° - *P %-% PA 
F III 464.288 200 2s22p3-2s2p4 ip»  -p Vi-Vi P< 
F III 465.113 250 2s22p3-2s2p4 jp°.ip %-% PA 

F HI 486.430 10 2s2p4-2s22p2(3P;3p 
4P    4S» %-% P4 

F III 487.223 6 2s2p4-2s22p2(3P)3p 4P-4S° "A-% P4 
F III 487.643 3 2s2p4-2s22p«(3P)3p 4P - 4S° Vi-% P4 
I  III 500.953 10 2s2p4-2s22pJ(3P)3p 

4p-4r %-% P4 
F HI 501.425 6 2s2p4-2s22p*(aP>3p 4p - 4p° %-% P4 

F III 501.804 6 2s2p4-2s22p2(3P)3p 4p.4p» %-* P4 
F HI 502.280 3 2s2p4-2s22p2(:>P)3p 4p.4p° % -% 1»4 
F III 502.511 6 2s2p4-2s22p2(3P)3p 4p . 4p» %-% P4 
F III 502.713 6 2s2p4-2s22p*(sP)3p 4p . 4p» Vi-% P4 
F III 506.674 3 2s2p4-2s22p2(3P)3o 

4P-4n° Si-% P4 

F HI 508.386 400 2s22p3-2s2p4 2P° 2S %-Vi IM 
F HI 508.506 6 2s2p4-2s22p2('S)3p 2D   2P° Si-3* P4 
F III 522.285 10 2s2p4-2p5 2D - 2P° %-Vi P4 
F HI 523.662 60 2s2p4-2ps »D - «P° %-% f'4 
F III 567.636 150 2s*2p3-2s2p4 2D°   2D %-% P4 
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Urmcn! Wivckngth Inlcmily Muluplcl Coafigunlxw Tcrai J     1 Refereaco 

F li! 567.686 400 2s« 2p3- 2s 2p4 »D* - «D %-«* P4 
F III 567.752 300 2s'2p3-2s 2p4 «D*  »D l,-3* P4 
F III 567.801 150 2s£2p3-2s2p4 »D° - 'D %-% P4 
F in 573.886 20 2s2p4-2s»2p,<'D)3p *D   «P* •A-3* P4 
F III 573.935 1 2s2p4-2s32p»<'D)3p *D-«r *-% P4 

F III 574.384 10 2j2p4-2s»2t>«(,D)3p «D-»P- *-% P4 
F ill 588 060 3 2s2p4-2s»2p,<,D)3-l> 'D - »D* *-* P4 
F III 588.208 6 2s2p4-2s22p,('D)3p »D ■ «D" •*-•* P4 
F III 600 104 10 2s2p<-2s*2p>('D)3p 'D  2F" *   Vi P4 
F III 600 390 6 2s2p4-2s,2p3(,I)|3p »D - *F* *   * F4 

F III 630.137 150 2s32p3-2s2p4 «r Hi Mi-% P4 
F III 630 198 200 2s2 2p3-2s 2p4 •P*  »0 % % P4 
F lii 630.327 2 2s2p4-2522p»(,S)3p tS.tp- 

%■*, P4 
F III 630.346 1 2s 2p4   2»»2p,('S)3p 

2s »r Ml % P4 
F HI 651.622 3 2s2p4-2p» 3S • 'P° %-Ml P4 

F III 653.833 6 2s2p4   2p3 'S - 2P° "li-3* P« 
F III 656.121 400 2s»2p»-2«2p« *4s- 4P %-M, P4 
F III 656 869 500 2s32p3-2s2p4 *4S'-4P %-% e* 
F III 658329 600 2s22p3  2s2p4 

K
4S"   4P %-% V* 

F III 665 809 10 2s2p4-2s22p,(3Pi,p *D - 2P° % ft Y* 

F III 666.258 6 2s7p4-2s32p3(3P)3p 2I) 2P" ^-Vi P4 
F III 668 195 6 2s22p2<3P)3s-2s2pVD<,3s *V  4D" %-**. P4 
F III 669.648 10 2s22p2(-P)3s-2s2p3(3iy)3s 4P  4D° ft-% P4 
F III 712.524 1 2s2p4   2s'2p»(!S)3p 2P 2r* *-% P4 
F III 734.047 6 2s2p4-2s52p2<!r»3p «S  2P Ml-% P4 

F III 734.767 : 2s2»>4-2s22p3(,ä)>3p 2S   2P° Mi-M. P4 
F III 739.851 20 2s2p4-2ps ip. tp" %-MJ l'4 
F III 741.955 35 2s2p4   2p3 jp .p° Vs-"A 1'4 
F III 742.699 60 2s2p4   2ps xp . 2iJ" *.-* P4 
F III 744.818 20 2s2p4-2ps 2P 2P" M.-% :>4 

F III 847.962 10 2s2p4-2s22p2<'l»3p *p 2P< »d-3* P4 
F III 848.915 3 2s2p4-2s'2p"('I))3p jp fp° %-Vt P4 
F III 850.707 3 2s2p4-2s22p2<1D>3p 2P - *p° ¥.-% H-t 
F III 851.700 6 2s2p4   2s22p2('D)3p iy>. ip° M* -Mi P- 
F HI 879.59 £ 2s2p4-2sI2w2(iD)3p 2P - 2D° % -%    V* 

F HI 882.136 3 2s2p4-25
22p2('I))1p 2p  ,ir ■A-* t'4 

F HI 902.239 3 2p2t3P)3s-2p2(3P)4p *p  «P >k ->k P4 
F III 902.425 3 2p2(3P)3s-2p2(3P)4p 4p   <p° %   % l'4 
F III 903% 3 2p2(3P)3s-2p::(3P)4p «P  4P * -% I'4 
F HI 904.657 3 2p2(3P)3s-2p2;3P)4p 4P  4PC 'h -Vd l'4 

F HI 905.048 6 2p2(3P)3s-2p2(3P)4p <p.«p» %-% P4 
F HI 906.577 3 :V<3P>3s   2p2(3P)4p «p. *p° % •% 1'4 
F HI 910.334 6 .,2<3P>3s-2p2(3P)4p 4p _4|)° 

'/» ■% l>4 
F III 910.645 6 2p2(3P)3s-2p:'(3P)4p 4P   4D % -* 1'4 
F HI 911.164 20 2p2(3P)3s-2p2(3P)4p 

4P *n % -% I»4 

F III 912.090 6 2p2(3P)3s   2p2(3P)4p 4P 4P % -% IM 
F HI 913.303 3 2p2(3P)3s   2p2(3P)4p 4P 4;)° % -% I'4 
F III 914.836 3 2p2(3P)3p   2p2(3P)5g 4S°-2(2| % -% l'4 
F HI 924.716 6 2p2(3P)3p-2p2(3P)5s 2S°   4P lh   'h P4 
F III 938.538 1 2p2(3P)3p-2p2('I))4t* 2P - 2D % -^ P4 

f   III 962 580 6 2p2(3P>3p-2p2(3P)5s *D°   4P % •% r-* 
F HI 963.322 3 2p2(3P)1>p-2p2(3P)5s t\y   «p % -% l»4 
F HI 983.927 1 2p2(3i')3p-2p2(3P)5s >p>.*p % -% I>4 
F HI 991.102 3 2p2(3P)3s-2p2(3P)4p 2p.2S. >/2 -Ml 1'4 
F HI 993.281 6 2s22p3-2s2p4 2P°   4P % -% I>4 

F III 994.899 6 2p2(3F')3s   ?.p2(3P)4p 2p . 2Jj° % -M> l'4 
F HI 996.616 3 2s»2p3-2s2p4 2p«.4p % -% I'4 
F HI 1023.270 3 2p2(3P)3p-2p2(3P)5s !IV  »p %-% P4 
F III 1033.898 1 2p2(3P)3p-2p2<3P)4d 2S».2p 'A   % 1'4 
I   III 1045.236 3 2p2(3P)3p-2p2(3P)5s 4S° - 4P %-% I'4 

F III 1048.898 3 2p2(3P)V-2pJ(3P)'s 4S°   4P % -% P4 
F HI 1065.268 60 2<-,2p4-2s22p2(3P)3p 2p . 2p° %   % I'4 
F HI 1066.251 6 2s2p4-2s22p2(3P)3p 2p . 2p° % -M. P4 
F HI 1069.636 6 2s2p4-2s22p2(3P)3p : p   Jp° «A   % IM 
F III 1070.623 20 2s2p4-2s22p2(3P)3p 2p . 2pc 

Mi -Mi IM 
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F III 1085.297 
•         ! " 

1 
3 2p»('P)3o-2p»(,P)4d 4D*-4D %-% P< 

F 111 1094.277 3 2S»»<*P)3p-2|>,(,P>4d «D -4F %-•* P4 
F III 1094.660 6 2p»(>P)3p -2,'<*P)4d «0* - *f »A-*    P4 
F III 1095 095 iO 2p,(»P)3p-2pM,P)4d 4D' - 4F %    «A     P4 
F III 1109 262 3 2p»('P)3p-2p,('P)4d 4P*-4D ■A    »A P4 

F III 1111.782 3 2p»(»P)3p-2p*(,P(4d 4P*-4D *-% P4 
F III 1112.507 6 2p»(*P)3p-2p«PP)4d 4P" - 4D «A-* P4 
F III III 3.244 3 2p»<»P)3p-2p-(:'P)4d 4P*-»P ft-% P4 
F HI 1113 463 20 2»2p«-2s»2p»(»P)3p »P - »D° •*-•* P< 
F III 1118 320 10 2s2p'-2s«2r

I(>P)3p •}* - »D* %-* P* 

F III 1118.854 3 2p»('U)3p-2p»(iI))4d »F*-*G »A-Ti P* 
F HI 1119 673 6 2p»('D)3p-2p,('D)4d *F*-«G *-«A P4 
F III 1123 126 20 2s2p4-2s»2p»(3P)3p tp  «D° Mi-3« Pi 
F HI 1138.182 6 2ss2pl(»P)3s-2j2p»<1S")3s «P - *S° »A-3* P4 
F III i14! 85V 3 2p2<<D)3p-2p,(,D)4d »D- - 2P *A    "A F4 

F III 1142 332 10 2s22p2<3P)3s-2s2p3('S''>3s 4p . 4S° ¥i-% P4 
F III 1143 354 1 2p»('D)3p   2p»('D)4d »D* - »P %-% P4 
:  HI 1158.073 6 2p2(,D)3s-2p2<3P)4p «D - 2D° •A-«* P4 
F III 1158 781 10 2p,(3P)3p-2p»<3P)4d *D° - «F =>s •* P4 
F 111 1159 227 20 2p»(,P)3p-2p,('P)4d »D° - »F »A-'A P4 

F III 1165%! iO 2i22p3(3P)3p-2s2p3<>S°)3p 4D°-4P *-¥• P4 
F 111 1177 988 3 2p»(sP)3p-2p*(»P)4d «S*-4P %-% P4 
F HI 1178.6«? 3 2p,(»P)3p-2ps('D)4s •D" - «D •A-«A P4 
F III I179.CJ5 6 2p2(3P)3p-2p2(3P)4d 4S° - 4P fi-% P4 
F HI 1181.06! 10 2p=(1P)3p   2p,(JP)4d 4S»     4p »A-* P4 

F III 1181.909 3 2p2(3P)3p-2p2(3P)4d 2P°     2D ■A-% P4 
F HI 1182.427 3 2p2(3P)3p-2p2(3P)4d 

2r-'D %-■* P4 
I- III 1184.039 3 2p2(3P)3p   2p2('ü)4s 2D"-2D •A-»ft P4 
F III !201 358 J 2s22p2(3P)3p-2s2p3<"S°)3p 4p». 4p % - >A  • P4 
F III 1204 380 6 2s22p3(3P)3p-2s2p5<sS°)3p 4p° . 4p •A-«A P4 

F III 1210349 3 2p»('D)3p-2p*(,D)4d 2P° - 2D ■A-»A P4 
F III 1211 585 6 2p2(lr»3s-2p2<3P)4p 2D - 4D' •A-% P4 
F III 1212255 6 2pI('D)3p-2pJ('D)4d 2P° - 2D %-* P4 
F III 1212.321 1 2p2('D)3p-2p2('D)4d »P°-2D "A-* P4 
F III 1213.353 20 2p^3P)3s-2p,('S)3p »p. »p° ■A -% P4 

F III 1214.368 3 2p2(3P)3p-2p2(,S)3d 2P° - «D ■A-»A P4 
F III 1214864 0 2p»(3P)3p   2p2('S)3d »p° - ID »A-** P4 
F III 1219 032 150 2p2(3P)3s-2p2<'S)?~ ,P. 2p %-% P4 
F III 1235.316 10 2p*(sP)3p-2p2<3P)4d 2F    «D %•% P4 
F III 1237.308 6 2pM3P)3p-2p2(3P)4d 2P° - *P •A-«A P4 

F III 1242.585 3 2nJ!IP)3p-2p,!'D)4, 2P°   2D ■A-* P4 
r  111 1243.888 6 2p2(3P)3p-2p2('D)4s 2P° - 2D %-*A P4 
F III 1261.859 6 2p2('P)3d-2pi(slP)5f 4F-2|3]° 

7A-7A P4 
F III 1263.987 6 2p1(»P)3d-2p»(»P)5f 4F - 2|5)° 'A-% P4 
F III 1264.870 3 2p2(3P)3d-2p2(3P)5f 4F ■ 214]° •A-»A 1'4 

F HI 1266.867 150 2p2(3P)3d-2p2(3P)5f »F-l(4]° •A-'A P4 
F III 1267 7!1 200 2p2<3P)3d-2p2<3P)5f 4F-2[5]° 'S   % P4 
F III 1268.27 3 2s22p2(3P)3d-2s2p3<3D0)3s 4F   4D° •A-'A P4 
F III 1268.573 35 2p2(3P)3d-2p2(3P)5f «Fipr »A-7A P4 
F III 1269.368 20 2p2(3P)3d-2p2(3P)5f *F   114]° 7A -'A P4 

F III 1269.559 60 2p2(3P)3d-2p2(3P)5f •F-U41' 7A   «A P4 
F III 1271.075 10 2p2(3P)3d-2p2(3P)5f "F-0(31o "A -7A 1'4 
F Hi 1272.463 3 2p2(3P)3d-2p2('D)4f «P-2(l]° %-% P4 
F III 1272.795 6 2s22p2(3P)3p-2s2p3(5S°)3p 2D°   4P *A-»A P4 
F III 1276.352 3 2s22p2(3P)3d-2s2p3(5S°)3d 2P - 4D° %■% P4 

F III 1278.810 60 2s22p1(1P)3p-2s2p3(4S°)3p 2D°-4P *A -% P4 
F III 1282.240 10 2p2(,D)3d-2p2('D)5f 2F   2|4)° 7A -»A P4 
F III 1283.098 6 2p2('D)3d-2p2(,D)5f •F ■■!.[*]' *A-% P4 
F III 1284.105 3 2s2p4-2s22p2(3P)3p ip.,s» %-*h P4 
F III 1291.565 1 2p2(3P)3d-2p2('D)4f 2F - :!3]° »A -«A P4 

F HI 1294.279 1 2p2(3P)3d-2p2(3P)5f 2P-2[3]<' »A-«A P4 
F III 1294.83 1 2s22p2(3P)3s-2p5 jp     ,po ■A-"A P4 
F III 1296.940 20 2s22p2(3P)3p-2s2p3(sS°)3p 4S°-4P % -'A P4 
F HI 1297.188 60 2s22p2(3P)3p-2s2p3(5S°)3p 4S°-4P % -* P4 
F III 1297.537 100 2s22p2(3P)3p-2s2p3(5S")3p 4S°-4P %-% P4 
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F III F III 

l'.kmtftt Wivelcnglh lotcSMty Multiple! CoofiftUBUOD Term l-J References 

I   111 1297.757 1 2p»(3P)3d-2p«('D)4f 2F - 2(31' %-t, P4 
!-' Ill ! 298.072 6 2s»2p*('P)3d - 2s2p»(*S*)3d 4p.4D- ft-Vt F4 
F II" 1299.055 3 2p»(»P)3d-2p»('D)4f •F - 2[4]° %-% P4 
F HI 1300 466 3 2s»2p»(lP)3d - 2s2p,(*S°)3d 4P-4D' %-* P4 
F III 1302 599 6 2p«<'P)3d-2p,(3?^5f »P-l|2]° S-*! P4 

F III 1303.624 6 2p«(3P)3d-2p»(»P)5f 4D-2|3j" %-* P4 
F III 1303.871 35 2p»(»P)3d-2p1(3P)5f 4D - 213)* *-% P4 
F I!! 1304.368 20 2p*(3P)3d-2p»(,P)5f «P   U3]° H-% P4 
F III 1304.705 1 2p*(3P)3d   2p»('P)5f «D-212]- •h-tl    P4 
F III 1305.008 0 2p"(3P)3d   2p«(3P)5f V - 421' %-% P4 

F HI 1305.697 3 2p3(3P)3d-2p,(3P)5f 4D-2|2p ■A-% P4 
F III 1305.870 35 2p2(3P)3d-2p2(3P)5i 

4D - 2J4!° %-% P4 
F III 1306.04 60 7p»<1D)3d-2p,(,D)5f »G - 2[5J* % -"* P4 
F HI 1306.122 20 2p»('D)3d-2p,('D)5f «G-2[5r %-* P4 
F III 1306.991 6 2p2(3P)3d-2p»(3P)5f «D-2121- %-tt P4 

F III 1310.117 3 2s22p2(3P)3«-2p» ip     tpo *-* P4 
F III 1311 963 1 2p2(3r,)3d-2p2(3P)5f «D-l[2|° *-% P4 
F III 1312.763 1 1p*('Pm-2p'(3PW 

4D-l[2r ■A-% P4 
F HI 1316.401 35 2p»(3P)3d-2p2<3P)5f «D-0(3r *-% P4 
F HI 1316531 35 2p»(3?)3d-2p2<3P)5f 4D - 0|3)° %-% P4 

F 111 1317.744 3 2p2(3P)3d-2p2(3P)5f 4P-2[2]° *-% P4 
F III 1317.975 6 2p2(3P)3d-2p2(3P)5f 4P - 2[2)° *-% P4 
F III 1320.203 3 2p2<3P)3u-2p»(3P)5f «P-2[2J° *-% P4 
F III 1320.451 1 2p,(3P)3d-2p»(3P)5f 4P-2[2]° %-% P4 
F HI 1323.311 3 2p2(3P)3d-2p2(3P)5f «P- 211J \-% P4 

F III 1325.214 b 2p2(3P)3d-2p2(3P)5f 4p-i[2r %-% P4 
F HI 1326.926 20 2p2(3P)3d-2p2(3P)5f <p-i[3r %-% P4 
F III 1329.704 1 2p2(3P)3d-2p2(3P)5f 4P - 0[3]' **-% P4 
F III 1329.892 6 2p2r3P)3d-2p2<3P)5f 2F-2[4j° %-% P4 
F HI 1330.490 6 2p2(3P)3d-2p2(3P)5f 2F-2[4J° % •% P4 

F HI 1333 139 60 2p»(3P)3d-2p2(3P)5f «F-2(5f %-% P4 
F III 1334.292 3 2p'(lD)3d-2p2(ir>)5f 2D ■ 2[4]° <*.-% P4 
F HI 1337.1% 6 2p2<3P)3d-2p2<3P)5f 2F-0[3r %-% P4 
F III 1339.337 6 2p2(3P)3d-2p2(3P)5f "F-l[4]= %-% P4 
F III 1359 921 100 2p2(3P)3p-2p:'(3P)4s «S'- 2P ■A-% P4 

F III 1364.291 10 2p2<3P)3d-2p2('D)4f h 
2D-2[3]' %-% P4 

F HI 1367 083 60 2p2(3P)3p-2p2(3P)4s «S«.2p Vi -*h P4 
F III 1398 190 10 2p2(3P)3d-2p2(3P)5f '' 2D-2|3]° %-% P4 
F III 1399 491 6 2p2(3P)3d-2p»(3P)5f 2D-2[2]° %-% P4 
F HI 1399.839 60 2p2(3P)3d-2p2(3P)5f 2D-2[41° %-'4 P4 

F HI 1401.794 3 2p2(3P)3d-2p2(3P)5f 2D-2[2f %-% P4 
F III 1403.153 1 2p2(3P>3d-2p»(3P)5f 2D-2[ir %-■*! P4 
F HI 1410.039 20 2p2(3P)3d-2p'(3P)5f 2D-1[3]° %••% P4 
F HI 1419.740 1 2p2(3P)3d-2p2(3P)5p 4F - 4D° 7<Z-% P4 
F III 1423.831 10 2p2(3P)3d-2p2(3P)5p «F - 4D° fl-'h P4 

F III 1424.64 3 2p2(3P)3d-2r
2(3P)5p 4F - 4D° %-* P4 

F III !424.74 1 2p2(3P)3d-2p2(3P)5p 4F - 4D° %-% P4 
F III 1436.687 2p2("D)3p-2p2(3P)5s 2p° _ jp %-% P4 
F III 1442 192 3 2p2('D)3p-2p2(3P)5s 2p°„ip ■A -% P4 
F III 1457.145 3 2p2('D)3d-2p2(ID)5p JG-2F° %-% P4 

F III 1457.441 1 2p2('D)3d-2p2('D)5p *G - ?F° % -% P4 
F III 1458.802 6 2p2(3P)3d-2p2('P)5p 2F - 20° %-% P4 
F III 1459.503 10 2p2(3P)3d   2p2(3P)5p 4D - 4P° %-% P4 
F HI 1460 750 1 2p2('D)3p-2p2(3P)5s »p= . 4p '/i-% P4 
F III 1462.313 6 2p2(3P)3d-2p2(3P)5p <D - "P° %-% P4 

F HI 1463.808 3 2p2(3P)3d-2p2(3P)5p 4D  4P° <&-% P4 
F III 1473.820 3 2p2<3P)3d-2p2(-P)5p ,p  jSo %   % P4 
F III 1475.787 3 2p2(3P)3d-2p2(äP)5p 4P . «p» % -% P4 
F III 1476.043 1 2p2(3P)3d-2p2(3P)5p 4D - 4D° % -% P4 
F HI 1478.224 3 2p2(3P)3s-2p2('D)3p «p.ip- >h -lk P4 

F III 1478.879 1 2p2(3P)3d-2p2(3P)ip <p . 4po %-% P4 
F HI 1486913 3 2o2(3P)3s-2p»('D)3p 4P   ap° %-% P4 
F HI 1494.680 100 2p2(3P)3p-2p2(3P)4s 4D° - 4P ■■%-% P4 
F HI 1498.933 300 2p2(3P)3p-2p2(3P)4s 4DC- 4P »li -% P4 
F HI 1499.425 150 2p2(3P)3p-2p2(3P)4s *U° - 4P %-% P4 
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F HI F III 

F.lcmcnt Wavelength Intensity Multiple! Configuration Term J-J References 

F III 1502014 400 2p2(3P)3p-2p»(JP)4s «D"   «P %-* P4 
F III 1504.177 300 2p2<3P)3p-2p»<3P)4s <D"-«P ■A-% P4 

F III 1504.785 600 2p,(sP)3p-2p,('P)4s •D'  «P %-* P4 

F III 1506.300 500 2p,(3P)3p-2p,(»P)4s «I)° - *P %-* P4 

F III 1506.767 300 2pJ(»F)3p-2ps(3P)4s *ir 4P %-% P4 

F II. 1518.137 3 2p,<'D)3p-2p,('S)3d 2F" »n %-* P4 
F li 1 1520.716 3 2p*("0)3p   Ip'(»P)4d »F"  »F % -% P4 

F II! 1527.574 1 2ps('D»3p-2p2(3P)4d iu° . ii; Ht-H, P4 
F III 1534 754 60 2s2p3(5S°)3r-2s2p3(sS°)4s »P >s° Hi -Hi P4 
1   III 1535.269 100 2s2p3(s.S°)3p   2s2p'(5S'>)4s «P  «S" Hi -Hi "»4 

F III 15.36 113 150 2s2p3(\S")3p • 2s2p3(\S )4s «P «s° %-* P4 
F III 1544 276 3 2p2('I))3p-2p2(2P)4d 2I)° - »D Hi -*k P4 
F III 1549.492 3 2p2(3P)3d -2p2(3P)5p M)  'O" Ht-Hi P4 
F III 1553.023 250 2p2(3P)3p-2p2(3P)4i 

4P«.4P Hi -Hi P4 
I   111 1557.592 300 2p2(3P)3p-2p2(3P)4s 4P.     4, Hi-Hi P4 

F III 1558 64! 209 2p2<3P)3p-2p2(3P)4s 4P"     4J) lh-Hi P4 

F III 15fe{> 939 60 2p2(3P)3p-2p2(3P)4s 4P°.4P Hz-Hi P4 
F in 1562 234 100 2pJ(1I))3p-2p2('I))4s 2

F° 
2o Hi -Hi "4 

1   HI 1563.726 250 2pz('0)3p-2p2(,IJ)4s 2F°- «D -•k -Hi P4 
F III 1565.539 250 2pJ(3P)3p   2p2(3P)4s 4P°   iP Hi -Hi P4 

F III 1566.070 200 2p2(3P)3p   2p2(3P)4s 4P«.4P Hi - </i P4 
F III 1577 652 1 2p2CP)3s-2p2('D)3p 4I> . lly Hz-Hz P4 
F III 1585.593 3 2p2(3P)3s-2p2('l))3p 4p . 21)» \ -'Hi P4 
F ill 1590.180 10 2p»('D;3s-2p2('S)3p 2I)-2P° Hi -Hz P4 
I- III 1599.926 10 2p2('S)3p-2p2CS)4s 2pf,     2t. 'h -<k P4 

I   III 1600.041 25 2p2('.S)3p-2p2 'S)4s 2P -2S Hi -<k P4 
F III 1613.186 60 2p2(3P)3p-2p2(V)4s HT   2P Hz -Hz P4 
I   III 1623.294 150 2p2(3P)3p-2p'U3P)4s nr - 2

P Hi -■« P4 
F III 1623.402 250 2p2<3P)3p-2p2(3P)4s 

2rr - 2
F Hi -Hz P4 

r II; 1648.608 6 2p2(3P).3p   2p2('D)3d 2P - 2S >k -% P4 

F HI 1650.764 250 2pä(1D)3p-2p2('D)4s 21)°-2D Hi-Hi I>4 

F III 1650.974 20 2;)2(3P)3p-2p2('»)3d *?*- 2S Hi-'k P4 
F III 1652.288 3 2p2('l))3p-2p2('lJl4s 2i>   2n H2-H1 ?4 
F III 1652.416 60 2p2('I))3r>   2p2('n)4s 2D    2D Hi -Hi P4 
1   III 1661.025 1 2p2<3P)3p-2p2<'I»3d 21)» . 21) H2-H2 I'4 

F III 1661.505 2p2(3P)3p   M   i'I))3d 2»°- 2D Hi -Hz P4 
F III 1666 652 150 2p2(3P)3s-2p2('l))3p 2p . 2p° 'k - 'rz P4 
F III 1670 388 500 2p2(3P)3!,-2p2(,I))3p 2P . 2p» <h -lh i'4 
F III 1671.870 35 2p2(3P)3p-2p2('l)13d 21)    . 2D Hi -Hz P4 
F III 1672 341 3 2p2(3P)3p-2p2('I))3d 2ir- 2n 'a-Hz 1'4 

F III 1077.397 6O0 2p2(3P)3s-2p2(!D)3p 2p . 2p» Hz -Hz !'4 
F HI 1681.182 150 2p2(3P)3s   2p2(iD)3p 2P     2p» Hz - '/1 P4 
F III :681.478 10 2s22p2l'I))3d-2s2p3(3n")3s 2u -IT Vi - Hz 1'4 

F III 1683.991 6 2p2('S)3s-2p2(3P)4p 'S - 2P % - Hi P4 
F III 1716.990 250 2p2(3P»3p-2p2(3P)4s «S°  4P H1-H1 P4 

F III 1726.665 2O0 2p2(3P)3p-2p2(3P)4s *s° «p Hz -Hz P4 
F III 1732.945 100 2p2(3P)3p-2p2(3P)4s *S°  4P Hz-'k P4 
F III 1733.200 6 2s22p2('D)3s-2p5 2J)     2p» Hi - 'k I>4 
F III 1735.417 35 2p2(3P)3p-2p2(3P)4s 2P°     2P 'k -Hz P4 
F III 1738.041 200 2p2(3P)3p-2p2(3P)4s 2P°-2P Hz -Hz IM 

F III 1746.545 1 2p2(3P)3d   2p2(3P)4f «F   2141° Hz   Hi IM 

F HI 1747.114 150 2p2(3P)3p-2p2(3P)4s 2p° . 2p 'k -Vi IM 

F III 1747.881 i() 2p2r3P)3p-2p2CD)3d 2ir - 2F Hz -Hi IM 

F III 1748.023 3 2p2(3P)3d   2p2(3P)4f JF-2(3|° Hz-Hz IM 

F III 1748.806 3 2s22p2('I))3s-:ps 2.) . 2p" Hi. -Hz IM 

F III 1749.766 35 2p2(3P)3p-2p2(3P)4s -P° - 2P Hi -V2 IM 

F HI 1750.640 10 2p2i3P)3d-2p2(:lP)4f 'F-2[2r Hi -Hz IM 

F III 1751 276 6 2p2(3I,)3d.2p2(3PI4f <F-2(2|" Hz    Hz IM 

F III .752.691 1 2p2(3P;3d-2r
2(3P)4f ^H   2(4| % -%. P4 

I   III 1753.518 60 2p2(nP)3d-2p2(3P)4f 4F-2[3]° % -% IM 

[■ III 1758.956 150 2p2(3P)3d-2p2(3P)4f "F   2[4)° Hz -% IM 
F III 1759.792 3 2p°(3P)3d-2p2(3P)4f 4F-2|3|° % - % IM 

F HI 1761.444 6 2p2(3P)3p-2p2(,D)3d 21)»    21; Hz - % IM 
F III 1763.206 150 2p2(3P)3d-2pVP)4f *V  2(5]° % -9/2 IM 
F HI 1768.038 200 2n2(3P)3d-2p2(3P)4f 4F-1(4]° %-% IM 
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F III F III 

Klemeoi Wavelength Intensity Multiple! Configuration Tenn J - J    1    References 
 i  

F HI 1769.529 6 2p,('P)3d   2p»(3P)4f «F-2|5p •*-% P4 
1   III 1770.092 400 2p,(3P)3d-2p,(,P)4f «FU3r *-»* P4 
F III 1T0.668 70C 2p»(»P)3d-2p»(IP)4f «F - 2(5]° •A-1* P4 
F III 1770.963 10 2p»{,D)3p   2p,('D)4s «P°-«D Mi-% P4 
F III 17X..92S 300 2p,(»P)3d-2p,<1P)4f •F-1HI* %-% P4 

F III 1773.363 600 2p,(»P)3d   2p"(3P)4f «F-l|4|- %-% P'. 
F III 1773.496 35 2p*-'3P)3d   2p*(3P)4f «F- l|3J° %-% I'4 
I   Ill 1774.104 150 2p,<3P>3d-2p,<3P)4f «F-Opi* %-% P4 
F III 1775 079 60 2p2('D)3p   2p,('D)4s *P*  3D %-% P4 
F III 1777 358 60 2pJ(3P)3d-2p2(3P)4i »F-oor *-'* P4 

F l!l 1777.846 35 2p,(JP)3d-2p,(3P)4f *F-1|3]0 %-% P4 
F III 1779 778 6 2pJ(JP)3d-2p'(»P)4f 4F-I[4|° fi-'h P4 
F 111 '.786.436 1 2p^'D)3d-2p,('D)4f 2F - 2121° %-* P4 
F III 1788.110 1 2p,(,D)3d-2p,(,D)4f *F-2'2|° %-% P4 
F III 1791.445 3 2p»(3P)3p   2p,('»!3d ip». »D *k -% P4 

F III 1791.548 8C0 2p1(3P)3s   2p2('D)3p »P  to" •■k •% P4 
F III 1800.505 100 2ps(,I))3d-2p1('I))4f »F - 2131° %-% P4 
F III 1802 181 60 2p't D)3d   2p3(,I))4I 2F-2(3|° *-% P4 
F 111 1803.027 300 2pI(,I))3d-2p1('U)4f 2F - 2|4]" %-* P4 
I   111 1804.C7J 200 2p'(3P)3s   2p2('D,3p jp  »n° %-% P4 

F III 1804.698 250 2p2('I))3d-2p2('D)4f 2F - 2|4| %-% P4 
F 111 1805.896 900 :ps(3P)3s-2p2('D)3p »P->D° %-% P4 
F III 1830 567 3 2p2(,S)3d-2p»('S)4f sD-0[3)° % - y. P4 
F III 1832.361 6 2p2('S)3d-2p2('S)4f »D-0[3|e %-% P4 
F III 1833.322 3 2p2(3P)3d-2p2(3P)4f «D   2|4|c %-'A P4 

F II! 1833.791 3 2p2(3P>3d   2p2(3P)4f 2P- 2[1T %-% P4 
F III 1834.997 100 2p2(3P)3d   2p2(3P)4f 4»-2[3r % -¥. P4 
F III 1835.712 200 2p2(3P)3d-2P

2(:iP)4f 4D-2[3|° *-% P4 
F III 1837.815 ! 2p2(3P)3d-2p2(3P)4f 4I)   2|4)° % -% P4 
F III 1837.880 100 2p2(3P)3d-2p2(3P)4f «D-21.21' %-% P4 

F III 1838 568 20 2p2(3P>3d   2p2(3F)4f 40-2|2!° %-% P4 
F III 1839.301 300 2p2(3P)3d   2p2(3P)4f 4»-2[4j° %-% P4 
F III 1839 968 400 2p2('I)Bd-2p:1(,n)4f K.-2[5|° *h "h P4 
F III 1840 140 300 2p2('D)3d-?.p2('D)4i H}-2[5]° % -% P4 
F III 1840.930 10 2p2(3P)3d-2p2(3P)4f •'p-2iir 'k -% P4 

F HI 1842.326 1 2p2(3P)3d   2p2(3P)4f 4r>-2(2]° %-% P4 
F III 1844.077 100 2p2(3P|3d2p"(3P)4f 2P-1|3|° %-% P4 
F II! 1847.46? 150 2p2(3P)3<;-2p2(3P)4f 2P-1|2|° <k -% iM 
F III 1848.431 200 2p2(3!'»^d -2p2(3P)4f 2P-0|31" %-% P4 
F III 1850.889 3 V(3P)3d   2p2(3P)4f 4D-2[5r %-% P4 

F III 1852.539 3 2p2(3P)3d-2p2l3P)4f 4D-2!11° %-% P4 
F III 1852.683 3 2p2(3P)3d-2p2(3P)4f 4D-2|1]° % -'k 1'4 
F III 1854.028 35 2p2(3P)3d-2p2(3P)4f 4I)-2[1]° •h - % P4 
F HI 1857.034 1 2p2("P)3d-2p2(3P)4f 4D-1[4]° % - % P4 
F HI 1859.143 60 2p2(3P)3d-2p2(3P)4f 4D-1[2]° % -% i»4 

F III 1861.584 60 2p2(3P13d-zp2(3P)4f 4P-2[3]° %-% P4 
F III 1861.814 35 2p2('D)3d-2p2('n)4f °<)-2|4]° % % IM 
F ill 1861.912 3 2p2('n)3d-2p:('l))4f 2G-2I4f % ■ % 1'4 
F III 1862.094 35 2p2(3P)3d-2p2(-1P)4l *D-1[4|° % -% P4 
F HI 1863 758 6 2p2(:,P)3d-2p2(3P)4f 4P-2[2]° %-% P4 

F HI 1865.701 1 2p2(3P)3d   2p2(3P)4f 4P   2|3|° % % P4 
F III 1867.050 6 2p2(3P)3d-2p2(3P)4f 4D-1(3]° % -% 1'4 
F III 1867.310 100 2p2(3P)3d-2p2(3P)4f 4D-0|3|° %-% I'4 
F III 1867.598 1 2p2'3P)3d-2p2(3P)4f 4D-0|3f % -% l'4 
F III 1868.690 10 2p2(3P)3d-2p2(3P)4f 4P-2|2|° %-% P4 

F III 1869.380 3 2p2(3P)3d-2p2(3P)4f 4P-2(2]° %-% I>4 
F III 1871.923 10 2p2(3P)3d-2p2(3P)4f 4I) - 0(31" % - % P4 
F HI 1876.348 1 2p2(3P)3d-2p2('P)4f 2F-2[3r %•% IM 
F HI 1878.580 1 2p2(3P)3d-2p2(3P)4f 2F - 2|21° % -% I>4 
F HI 1878.9!0 1 2p2(JP)3d-2p2(3P)4f 4P-2[1|" % -% P4 

F HI 1883.925 6 2p2(3P)3d-2p2(3P)4f 4P-2|ir %-% P4 
F III 1885.587 3 2p2(3P)3d-2p2(3P)4f 4P-1(21° % -% IM 
F HI 1886.464 6 2p2(3P)3d-2p2(3P)4f 4P-2[1|" % -ik IM 
»•' III 1886.950 3 2p2('I»3d-2p2(3P)5f 2F-l[3r HL -% P4 
F III 1888.530 10 2p2('I))3d-2p2(,l)Mf 2I)   2(2|° % -% IM 

H    He    (.j    lie    0   C   N   ()    F   Ne    Na    Mg   Al    Si    p   S   Cl    Ar    K    Ca   Sc   Ti    V    C'r    Mn   I'e   Co    Ni   Cu    /.n   Oa   Cie    As    Se   Br   Kr 
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F III 

Ekaicnl      I    Wavelength 

f III 
F HI 
F 11! 
F III 
F III 

F III 
F III 
F III 
F III 
F HI 

F III 

1889 076 
1889711 
1893 273 
1894 082 
1894.779 

1898 631 
1899 373 
1900 760 
1904 247 
1904.834 

1909 375 
1912 543 
1917 766 
1948.731 
1963.439 

1965.726 

F IV 

2p*(*P)3d 
2p*(>P>3d 
2p*('P)3d 
2p«(*P)3d 
2p»('P)3<) 

2p«(>p)4f 
2p»(>P)4f 
2p*('P)4f 
2p»(>P)4f 
7p*(»P)4f 

2p,('P)3d-2p'('P)4f 
2p»(»P)3d 2p»('P)4f 
2p,(3P)3d-2p»(»P)4f 
2p,('D)3d-2p»('D)4f 
2p»('D)3d-2p«('D)4f 

2p5   2s»2p2<3P)5s 
2p»(»P."j   2p2('P)4f 
2p2<1P)3d   2p2(3P)4t 
2p,(,D>3d-2p»('0)4f 
2p'('D)3d   2p,('D)4f 

2p1('D)3d-2p«('D)4f 

«P-I|3J" 
4P-!|3J* 
«P-II2J* 
4P -0(31° 
«P-II3J- 

'FII4I 
•P-Of?,' 
»F-ipr 
2D-2|3j' 
«D-2ur 

*p° »p 
*F-I|4]' 
«F-ipr 
lP-2(l]° 
*p.2[2r 

*P-2|2J* 

%-% 

%-* 

%-% 
%-* 
%-% 
%-% 
"A - % i P4 

P4 
P4 
P4 
P4 
P4 

P4 
P4 
P4 
P4 

P< 
P4 
P4 
F4 
P4 

P4 

FLUORINE IV (F3t), Z = 9 

Ground State   ls22s22p2 ""Po (6 electrons) 
Ionization Potential  702 830 cm »;  87.138 eV 

F IV 140.781 
F IV 140.816 
F IV 150.335 
F IV 150.422 
F IV 150.977 

Jntensity    I Multiplcl 

F IV 
I IV 
F IV 
F IV 
F IV 

/■ IV 
F IV 
F IV 
F IV 
F IV 

F IV 
I IV 
I IV 
I IV 
F IV 

F IV 
I- '".' 
F IV 
F IV 
F IV 

F IV 
F IV 
F IV 
I- IV 
F IV 

151.005 
151.079 
152.997 
153.102 
153.141 

155.624 
155.673 
i58.398 
I58.5J7 
158.601 

158.925 
164.612 
165.350 
165.479 
166.444 

166.499 
168.450 
169.166 
169.481 
169.502 

169.610 
169.661 
169.748 
169.790 
169.839 

1    -A 
1    -A 

10 
10 

100 

100 
1 
I 

10 
10 

10 -A 
10 -A 
10 

400b 
100 

100 
200 

10 
1 

200 

200 
200 
200   -A 
100 
100 

100 
200 
200 
300 
300 

Configuration Term 

2s12p 2-2s2p2(«P)5p 
2s2 2p 2-2s2p2(«P)5p 
2s22p !-2s2p2(«I')4p 
2s2 2p !-2s2p2(«P)4p 
2s22p -2s2p2(«P)4p 

2s22ps 
-2s2p2(«P)4p 

2s22pJ 
-2s2pM«P)4p 

2p2 
-2p6d 

2p2 
-2p6d 

2p2 
-2p6d 

2s 2p3 
■2s2p2(«P)5d 

2s 2p3 
-2s2pi(«P)5d 

2p3 -2P5d 
2p2 -2p5d 
2p2 -2p5d 

2p2 
2p6d 

2p2 2p5d 
2p2 2p5d 
2p2 2p5d 

2s 2p3 
2s2p2(«P)4d 

2s 2p3- 2s2p2(«P)4d 
2s22p2- 2s2p2(2D)3p 
2s2p3- 2s2p2(2D)4d 

2p2- 2p4d 
2p2- 2p4d 

2p2- 2p4d 
2p2- 2p4d 
2p2- 2p4d 
2p2- 2p4d 
2p2- 2p4d 

gsP - 3D° 
j?3P - 3D° 
g3P - 3P° 
£3P   .   3pO 

g3P - nr 
g*p nr 
g3p -°1Y 
g'p .3p» 

g3p .3p" 

g3p 3D° 
5S° _sp 
»S° -

5
P 

g3P .jp° 
g*p op» 
K3P - -D° 

>D- ■'F° 
'D .if 
'D- iD» 

■D- 3I° 
5S°- 5P 
5S°- 5P 
'D- •P* 

3D°- 3F 

*'P- 3F 

g3P- 3P° 

g3P- 3P° 
g*p. 3p» 

g3P- 'D' 
g,p.: »lr 
gsP-- 'D" 

i J 

1 -2 
2-3 

0   1 

Refrr. 

I 

2-3 
1 -0 
2-2 
2-3 

2-3 
2-3 
2-2 
2-2 
2-2 Ell 

2-3 Ell 
2-1 Ell 
3-4 Ell 
1-0 Ell 
11 Ell 

2-1 Ell 
2-2 'Ell 
0-1 Ell 
1-2 Ell 
2-3 Ell 

Ell 
Ell 
Ell 
Ell 
En 

I En 
I Ell 
I Ell 
| En 
Ell 

Ei i 
Ell 
Ell 
Eu.Ell 
En 

Ell 
Ell 
Ell 
El! 
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F IV F IV 

1 lernen Wavelength Intensity Mil  ijlei Configuration Term J-J Reference« 

F IV 170.187 200 2s12p»   2s2p»<1I»3p •D-'D* 2-2 Ell 
F IV 171.066 300 2s,2pI-2s2p,(»tV)3p 'D - 'F' 2-3 EM 
F IV 172.653 10 2p» -2p5d 'S-'P* 0   1 Ell 
F IV 175.033 10 2s?!>»   2s2pVP)4s »S°-»P 2-3 Ell 
F IV 175 132 1 2=.2p1-2s2p1<4P)4s »S*-«P 2-2 Ell 

F IV 176.367 400 2p2-2p4d •D - 'F 2-3 Ell 
F IV 177.971 200 2p1 - 2p4d ■D-'D° 2-2 Ell 
I   IV 178.126 100 2p2 - 2p4d 'D^F" 2-2 Ell 
F IV 178 540 100 2p*   2p4s if»P  »P° i -2 r-::i 
F IV 178.670 300 2p»-2p4s «»P »P- 2-2 Ell 

F IV 178.724 100 2p2 - 2p4s )f3P  SP° 1-0 Ei: 
F IV 178 805 100 2p2-2p4s K2p . »p« 2-1 Ei> 
F IV 179.827 100 2s12p1-2s2p2<«P)3p *3P    »P* I -2 Ell 
F IV 179.907 1 2s12p1-2s2p1(4P)3p K

3P   'P° 1   1 EM 
F IV 179.943 200 .«»2p1   2s2p2(4P)3p K

3P »p° 2-2 Ell 

F IV 180.029 10 2s12p2-2s2r,2<4P)3p g'p-'r 2-1 EM 
F IV 181.521 400 2s»2p'-2s2f>1(«P)3p g'P.'D' 1-2 EM 
F IV 181.571 400 2s12p;;   2s2^('P)3p g'P-'D 2-3 EM 
F IV 181.655 200 2s12p1-2s2p2(4P)3p *3P-»D' 2-2 Ell 
F IV 185.484 300 2p» - 2p4d •S-'P' 0-1 Ell 

F IV 186.558 100 2p»   2p4s •D-'P 2-1 EM 
F IV 187.105 200 2s22p1-2s2p1(4P)3p g3P-3S' 1    ! Rtl 
F IV 187.240 300 2s22p2-2s2p2(«P)3p j'P'S- 2-1 EM 
F IV 187.916 100 2s2p3-2s2p2(4P)4d 3D° - »D :i-3 EM 
F IV 188.004 10 2s2p3-2s2p1(4P)4d 3I)°  31) 2-2 Ell 

F IV 188.656 200 2s2p3-2s2p2(«P)4d 3D"  »F 3-4 Ell 
F IV 188.758 100 2s2p3-2s2p2(4P)4d 3D°  »F 2-3 Ell 
F IV 188.834 10 2s2p3-2s2p2(«P)4d 3D" - 3F 1 -2 EM 
F IV 196.351 400 2s2p3-2s2p1(«p)3d 5S°  SP 2-1 EM 
F IV 196.390 500 2s2p3-2s2p1(4P)3d 5S°  SP 2-2 Ell 

F IV 196.448 600 2s2p3-2s?p1(«P)3d •■•S    5P 2-3 EM 
F IV 196.968 100 2p1-2p4s 'S-'P° 0-1 EM 
F IV 197.108 200 2s2p3-2s2p»(4PBd 5Se-sD 2-3 EM 
F IV 197.298 lOOd 2s2p3-2s2p»(2D)3d 3D=  »S            ? 2-1 E14.K8 
F IV 199.004 300 2s2p3-2s2p1(»D)3d 3D°   3D 3-3 EM 

F IV 199.086 300 2s2p3-2s2o2(JD)3d 3D°-3D 2-2 EM 
F IV 199.607 100 2s2p3-2s2p2(2D)3d 3D° - 3P 3-2 Ell 
F IV 199.761 500 2p2-2p3d g3p . 3p° 0-1 El! 
F IV 199.804 500 2p2-2p3d gip   sp" 1-0 EM 
F IV 199.849 500 2p2-2p3d g3p-3p° 1 -1 EM 

F IV 199.934 500 2p2-2p3d «3P - 3P° 1 -2 Ell 
F IV 200.001 500 2p2 - 2p 3d g*p . 3p° 2-1 F.M 
F IV 200.089 700 2p2-2p3d gap. ap° 2-2 FM 
F IV 201.011 600 2p2-2p3d g»P- 3D" 0-1 Ell 
F IV 201.063 700 2p2-2p3d g3¥ - 3D° 1 -2 F.M 

F IV 201.101 600 2p2-2p3d g3V - 3D° 1-1 F.M 
r  IV z-vi . ivAf 

OAA Ir.» - InM 
—f         ~f"" P3P-3ir 2-3 Ell 

F IV 201.222 600 2p2-2p3d g3P-3D° 2-2 EM 
F IV 201.465 400 2s2F3-2s2p2(2n)3d 'D°-JF 3-4 EM 
F IV 202.989 10 2p2-2p3d g3P - "D" 1 -2 EM 

F IV 203.152 100 2p»-2p3d g3P-3F' 7.-3 Ell 
F IV 208.254 900 2p2-2p3d ■D - »F° 2-3 Ell 
F IV 208.549 200 2s2p3-2s2p2(2D)3d 3P°   3S 2-1 EM 
F IV 210.480 1U0 2s2:p3-2s2p2(2D)3d ap». jp 2-3 EM 
F IV 210.545 100 2s2p3-2s2p2(2D)3d np°. 3D 1 -2 Ell 

F IV 211.152 2s2p3-2s2p2(2D)3d 3p°.3p 2-2 EM 
F IV 213.848 700 2p2-2p3d ■D-3F° 2-3 EM 
F IV 214.062 700 2n2-2o3d 'D   3F° 2-2 Ell 
F IV 220.765 700 2p2-2p3d >S-'P° 0-1 Ell 
F IV 223.394 300 2s2p3-2s2p2(4P)3d 3D" - 3D 3-3 Ell 

F IV 223.456 200 2s2p3-2s2p»(4P)3d 3D° - 3D 2-2 EM 
F IV 223.497 100 2s2p3-2s2p2(4P)3d 3D°-'D 1 -1 Ell 
F IV 226.944 600 2s2p3-2s2p2(4P)3d 3[)° - 3F 3-4 EM 
.'• IV 227.079 300 2s2p3-2s2p2(V)3d -;r - 3F 3-3 Ell 
F IV 227.101 500 2s2p3-2s2p2(4P)3d 3D" - 3F 2-3 Ell 
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F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
F IV 

IV 
IV 
iV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

F IV 
F IV 
I IV 
F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
I   IV 

F IV 
F IV 
F !V 
F iV 
F IV 

F IV 
F IV 
F IV 
F IV 
F IV 

F IV 
F IV 
F IV 
F IV 
I   IV 

F IV 
F IV 
F IV 
F IV 
F r 

F IV 
F IV 
h IV 
F IV 
F IV 

227.211 
228.4% 
228.552 
228.645 
233.159 

233.222 
233297 
233 393 
233.526 
237 913 

237.955 
238.012 
238.042 
238.099 
239 856 

240017 
240.079 
240.146 
240.275 
240371 

243.736 
243.796 
243.922 
249.228 
249.744 

251.026 
254.491 
254.595 
254.681 
268.785 

268.817 
269.076 
269.225 
270.225 
279.834 

287.994 
288.078 
288.267 
290.147 
290.440 

290.461 
290.608 
319.695 
319.740 
320.004 

320.192 
128 2!3 
355045 
360635 
361.208 

419.645 
420.045 
420.729 
430.759 
490.568 

491.001 
497 375 
497.830 
498.796 
498.907 

570.640 
371.304 
571.391 
572.663 
W5.64.3 

400 
I 

10 
100 
200 

600 
200 
500 
400 
300 

400 
300 
200 
100 
700 

700 
900 
700 
700 
700 

200 
300 
400 
100 

10 

1000 
200 
100 

10 
400 

100 
300 
200 
«00 
300 

I 
10 

100 
400 
300 

200 
200 
300 

10 
200 

100 
in 

200 
100 

10 

800 
900 

1000 
900 
700 

1000 
60 

100 
150 
35 

800 
800 
900 

1000 
10 

2s2p»-2s2t>»(«P)3d 
2s2p» 2s2p-'<«P)3d 
2s2p3-2s2p2(*P)3d 
2s2p'-2s2p»(4P)3d 
2'2p'-2s2p»(2I))3d 

2s2p '-? :p*(4P)3s 
2s2p3-2s2p2(»D)3d 
2s2p3-2s2p2(4P)3s 
2s2p3-2s2p2(4P)3s 
2s2p»   2s2p»(,D)3s 

2s2p3-2s2p'(4P)3d 
2s2ps 7s2p*(«l))3s 
2s2p32s2p2(4P;3d 
2s2p3-2s2p2(2D)3s 

2p2-2p3s 

2p2-2p3s 
2p»-2p3s 
2p2-2p3s 
2p* 2p3s 
2p2-2p3s 

2s2p3-2s2p2(4P)3d 
2s2p3 2s2p2(»P)3d 
2s2p3-2s2p2(4P)3d 
2s2p3-2s2p2(2D)3d 
2s2pJ-;s2pJ(lO)3d 

2pJ-2p3s 
2s2p3-2s2p2(2D)3s 
2s 2p3   2s2p2(2D)3s 
2s2p3-2s2p2(2D)3s 
2s2p3-2s2p2(4P)3s 

2s 2p >-2s2p2(4P)3s 
2s 2p '-2s2p2(4P)3s 
2s 2p -2s2p2(«P)3s 

2p -2p3s 
2s2p: 

•2s2p2(2»>3s 

2r,2pJ 
2s2p2CP)3d 

2s 2p3 
-2s2p'(4P)3d 

2s 2p3 
-2s2p2(4P)3d 

2s 2p3 
-2s2p2(4P)3s 

2s 2p3 
-2s2p2(4P)3s 

2s 2p3 
-2s2p2CP)3s 

?.<2p3 
-2s2p2(4P)3s 

2s 2p3 -2s22p3p 
2s 2p3 

-2s22p3p 
2s 2p3 2s22p3p 

2s 2p3 
-2s22p3p 

2s 2p3 -2s22p3p 
2s 2p3 

-2s22p3p 
2s 2p3 - 2s22p3p 
2s 2p3 

-2s22p3p 

2s22p2 2s 2p3 

2s22p2 2s 2p3 

7s22p2 2s 2p3 

2s2 2p2 2s 2p3 

2s22p2- 2s 2p3 

2s22p2- 2s 2p3 

2s2p3- 2p4 

2s2p3- 2p4 

2s2p3- 2p4 

2s2p3- 2p< 

2c22p2- 2s 2p3 

2s22p2- 2s 2p3 

2s22p2- 2s 2p3 

2s22p2- 2s 2p3 

2s2p3- 2p4 

3D° - >F 
»D°-»P 
3D° - »P 
»D* 3P 
'D°   'D 

*S° - »P 
'D'-'F 
»S - *P 
»S°■»P 

3ir 3D 

SP" »D 
3D° =D 
3P°- *D 

3ir - 3n 
g 3P   3P" 

g3p 'P° 
gip sp 

g3P v>° 
*3P 'P° 
g3p 'p° 

3P' 3P 

3P°.»p 
■p°.ip 
'P°-'D 

'D-'P° 
'P - »D 
3P° 3D 
3P° - 3D 

3D°-3P 

3ir 3P 
3D°  3P 
3D° - 3P 

'S - >P° 
'D°-'D 

3S° - 3P 
3S°-3P 
3S°-3P 
3p° . 3p 
3p°    3p 

3P°-3P 
3p°.3p 

3D° - 3P 
3D° - 3P 
3D°    P 

3n°-3p 
3D° - >b 
3P°-=S 
3P° 3D 
3P° - -'D 

g"P-aS° 
g*P - 3s° 
g3V -3S' 
iD-ip- 
'S - "P° 

'D-'D° 
3D° - 3P 
3n° - 3P 
3D°-3P 
3D° - 3P 

i?3P - 3P 
g»p _ 3p° 
g3P   3P° 
p3p _ 3p° 
3p°.3p 

1-2 
1-0 
2-1 
3-2 
2-2 

2-3 
2-3 
2-2 
2-1 
3-3 

2-3 
2-2 
0-1 
l-l 
1   2 

0-1 
2-2 
1 I 
1-0 
2 1 

1-0 
2-1 
2-2 
l-l 
1-7 

2-1 
2-3 
1-2 
0-1 
3-2 

2-2 
2-1 
1-0 
0 1 
2-2 

1-0 
1 -I 
I -2 
2-2 
2-1 

0-1 
1-0 
3-2 
2-2 
2-1 

Ell 
|Ell 
Fll 
Ell 
Ell 

I Ell 
Ell 
Ell 
Ell 
Ell 

En 
Ell 
Ell 
Ell 
Ell 

Ell 
Ell 

iEll 
Ell 
Ell 

Ell 
Eli 
Ell 
Ell 
Ell 

!F.!I 
Ell 

[Ell 
Ell 
Eil 

Eli 
Ell 
Ell 
Ell 
E:> 

Ell 
Ell 
Ell 
Ell 
Ell 

En 
Ell 
Ell 
Ell 
Eli 

3-3 
2 1 
2-3 
1-2 

0-1 
I -1 
2-1 
2-1 
0 -1 

2 -2 
1 -0 
2 -1 
3 -2 
2 2 

0 1 
! 0 
1 - 2 
2 2 
1 - 0 

Ell 
Eli 
Ell 
El! 

P5 
P5 
P5 
P5 
P< 

P5 
Pi 
P5 
P5 
Pi 

PS 
P5 
P5 
P5 
P5 
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F IV F IV 

Kiemen! Wavelength Intensity Multiple!                             Configuration Tenn j -; References 

F IV 576.265 15 2s2p-,'-2p4 ap° . ap 2-1 PS 
F IV 576 359 10 2s2p3   7p4 ap-.ap 0-1 PS 
I   IV 577.734 35 2s2p>   2p4 jr-'p 2-2 PS 
F IV 607.37 2s2p3-2p4 •P°->S 1 -0 F6 
F IV 639.13 -A 2,*2p4s-2s2p*(4P)5d ap» . ap             7 2-2 F6.K8 

F IV 666.662 1 2-.«2p2-2s2p' 'D-»P* 2   1 PS 
F IV 676 119 800 2s»2p«-2s2p» *>p >n° 0   1 P5 
F IV 677 149 700 2s'2p2   2s2p» K'P  'D° 1 -1 PS 
F IV 677.219 900 2s12p2- 2s 2p1 g*\> 3D° 1 -2 PS 
F IV 678 991 700 2s22p»   2s2p3 K3P - 'D° 2-2 PS 

1   IV 679.214 1000 2s,2p»-2s2p» g»P-»D° 2   3 PS 
1   IV 722.028 500 2s2p3-2p4 'D'-'D 2-2 PS 
F IV 815 629 10 2s22p2   2s2pJ ■I) - '1)° 2-3 PS 
1   IV 821 694 1 2s22p2   2s2p3 iv .ap-1 

0-1 P5 
1-  IV 903 64 35 2s2p3   2p4 as" . ap 1 -0 !"> 

F IV 905.14 2s2p2(4P)3s-2s,2n5d ap.iD»          7 1 -2 F6.K8 
F IV 905.224 60 2s2pJ-2p4 3S°-»P 1   1 P5 
F IV 908.837 100 2s2p»-2p4 »S°->P 1 -2 PS 
1   IV 908.958 150 2s2p3-2p' 'P-'D 1 -2 P5 
F IV 927.837 10 2p3p - 2p4s 3D - 3P° 3-2 PS 

1- IV 993.29 to 2p3d-2p4f 3F°-:Vi|%l 3-4 PS 
F IV 995.12 1 2p3d   2p4f 'V°-%{%] 2-3 P5 
F IV 9%.62 2p3d   2p4f *F*-%IM 4-4 PS 
F IV 998.86 15 2p3d-2p4f 'Y'-Wh] 3-4 PS 
I   IV 999.14 60 2p3d-2p4f 5F°-%|%] 4-5 PS 

F IV 999.79 15 2p3d-2p4f ■ir-%1%] 2-3 PS 
1   IV 1000.89 1 2p3p - 2p4s ap . ap" 1 -2 PS 
F IV 1002.33 5 2p3d-2-<-,f 'F'-^l^l 4-4 PS 
F IV 1003.45 10 2p3p-2p4s ap. ap° 2-2 PS 
F IV 1004.59 5 2p3d -Lj 4f 3F° -■*!*! 2-3 PS 

F IV 1007.64 10 2p3d-2p4f SF0-M«t%| 3-4 P5 
F IV 1007.74 5 2p3p - 2p4s 3p . 3p° 7-1 PS 
F IV 1007.88 5 2p3d-2p4f ■ir-%1%] 2-3 P5 
F IV 1009.34 10 2p3d-2p4f ■ir-'Ai^i 2-3 PS 
F IV 1012.90 5 2p3d-2p4f "F°-%|%| 4-3 PS 

F IV 1045.24 5 2s22p.3p-2s2p2(4P)3p ap _ ap° 2-2 P5 
F IV 104'».96 1 2p3d-2p4f 3n°%[%) 3-4 P5 
F IV 1058. (0 10 2p3d-2p4f 3D°-Vi|%) i-3 PS 
F IV 1058.50 10 2p3d-2p4f 3D°   ^l^l 1 -2 P5 
F IV 1059.63 35 2p3d-2p4f 3I)C - Vi[%l 3-4 PS 

F IV 1059.73 1 2p3d-2p4f 3D°-%[%] 2-3 F: 
F IV 1073.22 5 2p3d-2p4f 'P°-%|%| 1 -2 PS 
F IV 1074.10 1 2p3d-2p4f 3P"-%|%] 1 -1 PS 
F IV 1075.05 5 2p3d-2p4f 3P°-%1%1 2-3 PS 
F IV 1076.86 5 2p3d-2p4f 3P"-%I%| 1 -2 PS 

F IV 1091.35 10 2p3p-2p4s ID. ip« 2-1 PS 
F IV 1092.45 5 2p3d   2p4f 3P"-%|%1 2-3 PS 
F IV 1134.78 35 2p3d   2p4f 'F°-%|%] 3-4 PS 
F IV 1142.07 5 2p3d-2p4f 'F°-%|%] 3-4 P5 
1- IV 1143.35 5 2p3d-2p4f 'F'-*,*] :>-3 PS 

F IV 1145.89 10 2p3d -2p4f 'P°-%|%| 1 -2 I'S 
F IV 1150.07 10 2p3d   2p4f •P"-^!^] 1   2 1°5 
F IV 1351 924 10 2s32p2-2s2p3 g3P - 5S' 1 -? PS 
F IV 1359.053 15 2:;22p2-2s2p3 

Äap.*S' 2-7. PS 
F IV 1453.14 1 |                            2p4-2s22p3s ap. ap' 2 ;•. PS 
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F V F V 

FLUORINE V (F4+), Z = 9 
Ground State  ls22s*2p 2Pi,2 (5 electrons) 

Ionization Potential 921 430 cm ';   114.24 eV 

1 Icracnl Wavelength Inlcnsit> Multiple l Configuration Tenn TJ.J Kefeieacet 

F V 119 986 10 2s»2p-2j2p('P°)4p g'p-'D Mi -** ElO 
F V 120.012 15 2s22p-2i2p(»P*)4p g'P'- »D % •% EI0 
F V 122.042 10 2s2p,-2s2p('P°)5d *P - *D° *-% EI4.K8 
F V 123 665 10 2p-5d g*r »D Vi-% EI0 
F V 123.774 100 2p-5d g*P°-*D %-% ElO 

F V 131.516 IC 2s»2p-2s2p('P°)3p g*r-*s Vi - Vi ElO 
F V '.31.638 10 2s»2p-2s2p('P,,)3p g'P°*S *-*A ElO 
F V 152.207 10 2s2p2-2s2p(3P)4d «p. «p° Vi-=4 ElO 
F V 132.310 100 2s2p1-2s2p(JP°)4d «p. «p° «*-% ElO 
FV 132 389 lOd 2s2p2   2s2p(3P<')4d «p   4p°             ? %-•% EU.K8 

F V 132.453 200 2s2p2-2s2p(3P°)4d 4p   «D° Vt •% ElO 
F V 132.484 300 2s2p2-2s2p(3P°)4d «P-«D° *-% ElO 
F V 132.511 300 2s2p*-2s2p(5P°)4d «p . 4D« 

*■% ElO 
F V 132.699 lOOd 2s,2p-2s2p('P°)3p g'p'-'p "A -Hi ElO 
F V 132819 200 2s22p-2s2p('P°)3p g*p°-*p %-% ElO 

F V 133.082 10 2sJ2p-2s2p('P°)3p g*P°-*D ¥«-% ElO 
F V 133.208 100 2s»2p-2s2p('P°)3p g'P'-'D *-% F.io 
F V 133.599 110 2s2p2-2p2(3P)3p 4p . 4S° *A-»o ElO 
F V 133.662 100 2s2p2-2p2(3P)3p 4p    4S« *-% ElO 
F V 134.407 400 2p-4d g«r-«n ¥.-% ElO 

F V 134.539 500 2p-4d g*P°  *D %-% ElO 
F V 135.621 1 2s2p2-2p2<3P)3p 4p . 4p« %-% ElO 
F V 135.692 10 2s2p2-2p2(3P)3p 4p . 4po % -% F.10 
F V 136.902 300 2s2p2-2p2(3P)3p 4P . 4D° %-% ElO 
F V 136.955 10 2s2p2-2p2(3P)3p 4p.4D» %-* EIC 

F V 138.181 lOOd 2s2p2-2s2p(3P")4s 4p . 4p° %-<* E14.K8 
F V 138.25») lOd 2s2p2-2s2p(3P°)4s 4p . 4p« % - % E14.K8 
F V 140.266 10 2p-4s ?=P°-2S V.-V2 ElO 
F V 140 414 100 2p-4s gtp° . 1$ %-¥. ElO 
F V 142.422 100 2s2p2   2p2('D)3p «D - »D"         ? % - % EH.K8 

F  V 143.897 100 2s2p2-2s2p(3P°)4d 2D - 'F0 fc-% F.IO 
F V 143.965 15 2s2p2-2s2p(3P°)4d 2D - 2F° %-% ElO 
F V 144.637 100 2s2p2-2p2('D)3p 2D . JF" "i - % E14.K8 
F V 144.673 90 2s2p2-2p2(iD)3p 2D - 2F° %-% El4,K8 
F V 145.177 lOOd 2s2p2-2s2p('P°)4d 2D . JD» *-* ElO 

F V 145.392 200 2s22p-2s2p('P°)3p g'P'-'S %-% ElO 
F V 145.54" 300 2s22p-2s2p(3P°»3p gip°.2S % •% ElO 
F V 147.946 400 2s22p-2s2p(3P°)3p g'P'-2D %-% ElO 
F V 148.002 500 2s22p-2s2p(3P°)3p g'P" - 2D %-% ElO 
F V 148 108 100 2s22p-2s2p(3P°)3p g'P"- 2D %-% ElO 

F V 152.035 50 2s22p-2s2n(3P°np „2P° _ 4n u.    i^ C-t-i 

F V 152.174 50 2s22p-2s2p(3P°)3p Ä
2P°-«D %-% E22 

F V 152.339 200 2s22o-2s2p(3P°)3p g'P".ip ■A -% FlO 
F V 152.391 300 2s22p-2s2p(3P")3p g'P'-'P %-% LIO 
p v 152.511 400 2s22p-2s2p(iP°)3p -2P°--P 3--_ _ ^ ElO 

F V 152.563 200 2s22p-2s2p(3F°)3p g'P' - Jp %•% ElO 
F V 157.515 :00d 2s2p2-2s2p('P°)3d 

2D 2r>° %-% ElO 
F V 158.537 400b 2s2ps-2s2p('P°)3d 'D - 2F %-% ElO 
F V 159.558 1 2s2p2-2s2p(3P°)4d 2p . jD° v2-% ElO 
F V 159.658 10 2s2pa-2s2p(3P°)4d 2p . 2[j" %-% ElO 

F V 162.013 700 2s2p2-2s2p(3P°)3d 4p . 4p» "A-V2 ElO 
F V 162.053 300 2s2p2-2s2p(3P°)3d 4p_4p° ■A -% ElO 
F V 162.082 300 2s2p2-2s2p(3P°)3d ♦p . 4p» % -'A ElO 
F V 162.121 200 2s2p2-2s2p(3P°)3d 4p . 4P" % -% ElO 
F V 162.172 300 2s2p2-2s2p(3P°)3d 4p . 4p> %-% ElO 

F V 162.215 300 2s2p2-2s2p(3P°)3d 4P     4P« %-% ElO 
F V 162.270 400 2s2p2-2s2p(3P°)3.t 4D . 4p° %-% ElO 
F  V 163.456 300 2s2p2-2s2p(3P"nd 4P . 4D° '■h --ft ElO 
F V 163.501 400 2s2p2-2s2p(3P°)3d 4p . 4D» %-% ElO 
F V 163.558 5C.) 2s2p2-2s2p(3P°)3d *P - *D %-% ElO 
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F V 
F V 

1 Icmcr.l |    Waveknph |    Inu 

F V .    163.5% |   200 
F V [    165 983 9«) 
1   V :    166.177 1000 
y v 167.858 103 
F  V 171 214 ID 

F V 171.241 IO0 
F V 171 302 !   200 
F V 173 020 100 
F V 173 656 10 
F V 173.714 10 

1   V 174.490 300 
F V 174.513 300 
F V 174.568 3iK) 
F V 174.698 400 
F V 176 472 10 

F V 178.434 i   500 
F V 178 590 !   400 
F V 178.612 300 
F V 182.979 j   400 
F V 183.016 300 

F V 183.208 10 
F V 186.715 400 
F V 186.788 400 
F V 186.842 590 
F V 186.8"'9 300 

F V 186 968 400 
F V 187.008 400 
F  V 189.941 200 
F V 190571 600 
F V 190.839 700 

F  V 191.892 300 
F V 191.973 400 
F V 194.108 300 
F  V 196.713 200 
F  V 196.870 100 

F V 197.615 1 
F  V 197.780 10 
F V 198.476 100 
F V 198.765 1 
F V 200.861 100 

F  V 205.55? 400 
F V 205.778 300 
F V 206.430 200 
F V 206.594 300 
F V 213.684 lOd 

F V 215.676 10 
F V 223.999 1 
F V 225.114 lOd 
F V 226.341 200 
F V 226.608 90 

F  V 235.840 100 
F V 242.324 3.*) 
F V 242.439 200 
F V 464.367 400 
F V •J65.374 500 

F V 465.976 600 
F V 466.994 400 
F V 506.159 300 
F V 508.075 400 
F V 513.969 150 

F V 514.082 100 
F V 524 594 200 
F V 525.292 300 
F V 526.297 400 
F V 539.91            j 

Term 

2s2p'-2s2p(3P)3d 
2p-3d 
2p-3d 

2s2p2-2s2p('P")3d 
2p>   2p2(3P)3d 

2pJ   2p»(JP)3d 
2p'-2p2(3P)3d 

2s2p«-2s2pl'P")3d 
2p1   2p*('D)3d 
2p»-2p*('D)3<J 

2p»-2p*('D)3d 
2pJ   2p'('D)3d 

2s2p2-2s2p('P'')3d 
2s2p'-2s2p('F)3d 

2p3-2p2('0)3d 

2s 2p2 

2s 2p2 

2s 2p2 

2s 2p2 

2s 2p2 

2s2p('P )3d 
2s2p<3P°)3d 
2s2p('P°)3s 
2s2p('P°)3d 
2s2p(3P°)3d 

2pi'-2p2(3P)3d 
2s2p2-2s2p(3P°)3.i 
2s2p2-2s2p(3P°)3s 
2s2p2-2s2p<3P')3s 
2s2p2-2s2p(3P°)3s 

2s2p2-2s2p(3P'')3s 
2s2p2-2s2p(3P°)3s 

2p3-2p2('0)3d 
2p-3s 
2p-3s 

2s2p2-2s2p(3P")3d 
2s2p2-2s2p(3P">)3d 
2s2pI-2s2p('P°)3s 

2p3   2p2(3P)3s 
2p3-2p2(3P)3s 

2p3 

2p3 

2p= 
2s 2p* 
2s2p2 

2p2(3P)3d 
2p'(3P)3d 
2p2('0)3s 
2s2p(3P°)3d 
2s2p('F°)3s 

2s2p2-2s2p(3P°)3s 
2s2p2 2s2p(3P°)3s 
2s2p2-2s2p(3P°)3d 
2s2p2-2s2p(3P°)3d 
2s2p2-2s2p(3P")3s 

2p3-2p2('0)3s 
2p3-2s2p('P")3p 
2p3-2s2p('P")3p 

2s2p2-2s2p(3P°)3s 
2s2p2-2s2p(3P°)3s 

2s2p2-.!s2p(3P°)3s 
2s2p2-2s23p 
2s2p2-2s23p 
2s27p-2s2p2 

2s22p-2s2p2 

2s22p-2s2p2 

2s22p-2s2p2 

2s22o-2s2p2 

2s22p-2s2p2 

2s 2p2 - 2p3 

2s2p2-2p3 

2s2p2-2p3 

2s2p2-2p3 

2s2p2-2p3 

2s23d-2s2p('P°)3d 

g'P'-*D 
W  *D 

«S . .p. 
4S°    4p 

*S"  «P 

»p ip- 
'!)• »P 
»!)• - »p 

2D'   »F 
2D°   2F 

2P   2D° 
2P ■ *D° 

'IT   *D 

2D *i° 
2D - 2F° 
2D 2P< 
2D 2D" 
2D - 20° 

2D° - »P 
in _ <p° 
4p. <p° 
«p . 4p= 
4p     4p 

■P     <p» 
4P     4p" 

jp« . 2D 

K2F'•2S 
*2P°  2S 

2S - 2P" 
2S - 2P 
2S - 2P" 

4S    . 4p 
4S= . 4p 

2P    -2P 
2p°.2p 

20°     2D 
2p . 2pf> 
2P-'P° 

2D • 2P° 
20 ■ 2P° 
2P   2D° 
2p_2jy 

21) . 4p- 

2p°.2D 

20«. 2p 
20"   2D 

2S - 2P" 
2S     2p° 

2p . 2p° 
2D _ 2po 
2D - 2p° 

tf2p°_2p 
g2p> . 2p 

g2p" . 2p 

£2P° - 2P 
*2P°-2S 
S2P" - 2S 

20-2P° 

20 • 2p° 
4p    4So 

*P-*S° 
4p    4S» 

20 - 2D° 

J     J 

%-ft    ElO 
ft - ft    ElO 

References 

% ■It ElO 
% ■  % ElO 
tl -'h ElO 

ft -* ElO 
*h ■% ElO 
ft -% ElO 
ft ■% EI4.K8 
% -■A E14.K8 

% -% ElO 
ft ■ft ElO 
'ft -ft KlO 
ft ■ft ElO 
% -ft ElO 

% K ElO 
ft ft ElO 
ft ft E!C 
% ft ElO 
% ',7 ElO 

*z ■ % ElO 
\ - ft ElO 
% ft ElO 
% - % ElO 
% • % F.IO 

■■% - 
lk ElO 

% - ft ElO 
\ - ft ElO 
'/2   - >k ElO 
%- ■A ElO 

% -'A 
'ft -ft 
'h -ft 
% -ft 
ft -ft 

ElO 
ElO 
ElO 
EI4.K8 
EI4.K8 

'It ■ 'k ElO 
% -ft ElO 
ft -ft ElO 
ft -ft ElO 
'k ■ ft ElO 

ft -ft ElO 
ft 'ft ElO 
ft ■ft ElO 
ft ft ElO 
ft 'ft EM.K8 

ft-ft ElO 
ft -ft ElO 
ft-ft !F.I4,K8 
ft -ft 
'ft-'ft 

ft-ft 
ft-ft 
ft-'ft 
'ft-ft 
'ft-'ft 

ft-ft 
ft-'ft 
'ft -ft 
ft-'/t 
ft-ft 

ft-'ft 
'ft -ft 
ft-ft 
ft-ft 
ft-ft 

ElO 
F.IO 

ElO 
ElO 
ElO 
P5 
P5 

P5 
P5 
P5 
P5 
P5 

P5 
P5 
P5 
P5 
F6 
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F V 
F VI 

F 
F 
F 
F 
F 

F 
F 
F 
F 
F 

F 
F 
F 
F 
F 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

552.06 
560.24 
643.21 
647 666 
647.768 

647.868 
647.967 
654.029 
657.227 
657.333 

667.218 
667.315 
694 40 
706.43 
712.64 

F  V 744.95 
F V 754.359 
F V 754.490 
F V 757.037 
F V 757.158 

F V 1082.313 
F v 1087.820 
F V 1088.387 
F V 1167.372 

150 
400 

500 
150 
700 
500 
800 

35 
15 

35 
60 

100 
35 

100 
35 

150 
I 

2s«3d-2s2|j('P")3d 
2s*3p-2s«4d 
2sl4f-2s2p<*P*)5p 
2s2p»-2p3 

2s2p»-2p» 

2s2p»   2p3 

2s2p»-2p» 
2s»2p   2s2p» 
2s»2p   2s2p» 
2s»2p-2s2p» 

2s2p>-2p» 
2s2p'-2p3 

2s,3d-2s»4f 
2s2p<3P°)3d   2s2p(äP°)^i- 
2s2p('P',)3d-2s2p(>P°)4f 

2s2p(JP°)3d-2s2p(»P')4f 
2s2p»-2p3 

2s2p'-2p3 

2s2p»-2ps 

2s2p*-2p» 

2S2D*-2n3 

2s2p,-2p5 

2s2p*-2p3 

2s»2p-2s2p1 

VI 
VI 
VI 
VI 
VI 

VI 
VI 
VI 

F VI 
F VI 

F VI 
F VI 
F VI 
F VI 
F VI 

F VI 
F VI 
F VI 
F VI 
F VI 

F VI 
F VI 
F VI 
F VI 
F VI 

FLUORINE VI (F5+), Z = 9 
Ground State  ls!!2s2 'S0 (4 electrons) 

Ionization Potential   1 267 622 cm ';   157.161 eV 

99.044 
99.105 
99 203 

108.975 
109.040 

113.840 
116.094 
120.116 
122.122 
'22.169 

122.200 
122.251 
123.051 
123.090 
123.175 

124.387 
124.440 
124.474 
!26.923 
135.397 

13^.758 
! 39.800 
139.900 
141.154 
14.5.462 

10 
15 
10 

100 
!50 

lOd 
10 

100 
100 

10 

200 
15 
10 
10 

100 

300d 
10 
10 

500 
300 

500 
600 
700 
200 
100 

2s2p-2».id 
2s2p-2s5d 

2sa-2s4p 
2s2p-2s4d 
2s2p-2s4d 

2p*-2p4d 
2p*-2p4d 

2s2p-2s4d 
2s2p-2p3p 
2s2p-2p3p 

2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s 2p - 2p3p 
2s 2p - 2p3p 

2s2p-2p3p 
2s 2p -2p3p 
2s2p-2p3p 

2s2-2s3p 
2s2p-2p3p 

2s 2p-2s 3d 
2s 2p-2s 3d 
2s2p-2s'd 
2s 2p - 2p3p 

2p2   2p3d 

3P°-»D 
3P° - »D 
*'S - 'P° 
3P°-3D 
3P°-3D 

■T - ~JU 
■D . ip 

•P" -'D 
3PD -3P 
3P° -3P 

*P° .ap 
3P° -3P 
3p. -'S 
3P° -3S 
3P° 3S 

3p° 
3n 

3po JD 
3pJ. 3D 
»'S- lp° 
ip=. •D 

3p°. 3D 
3P". 3I) 
3p°. 3D 
■p°. 'P 
3P- 3P 

J   J References 

0-1 E9 
2-3 E9 
0-1 F.9 
0   1 E9 
2-3 E9 

£■ ~ J t?Q 

2-3 E9 
1 -2 ES 
1-2 E9 
1 -1 E9 

2-2 E9 
2   1 F.9 
0-1 E9 
I -1 F.9 
2-1 E9 

2- 3 E9 
1 -1 E9 
2-2 E9 
0-1 E9 
1-2 E9 

0-1 F9 
1-2 E9 
2-3 E9 
1   1 E9 
0-1 E9 
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F VI F VII 

rlemeol Wavelength Intensity Multiple! |                         CoofiguiaUoa Ter* J   J References 

F VI 145.489 100 2p«-2p3d *p-»r 1-0 E9 
F VI 145.585 too 2p»-2p3d »P-'P* 1-2 E9 
F VI 145.6)0 100 2p*-2p3d jp.jp* 2-1 E9 
F VI 145.691 300 2p*-2p3d »P-'P* 2-2 E9 
F VI 146.576 200 2p»-2p3d »P - «D° 0-1 F.9 

F VI 146.613 300 2p»-2p3d jp. >D° 1-2 E9 
F VI 146.676 400 2p» - 2p3d ip. >D" 2-3 E9 
F VI 146.718 200 2p»   2p3d ip. 3D- 2-2 E9 
F VI 148.653 400 2p»-2p3d ■D-'F* 2-3 E9 
F VI 153.678 200 2s 2p - 2s 3s »F-'S 0-1 E9 

F VI 153.741 300 2s 2p - 2s 3s >p-..s 1 -1 E9 
F VI 153.880 400 2s 2p -2s 3s jp".jS 2-1 E9 
F VI 154.506 300 2p«   2p3d •D-'D" 2-2 E9 
F VI ;56.247 600 2s 2p-2s 3d 'P°-'D 1-2 E9 
F VI 161.174 120 2p»-2p3s >P-»P* 1-2 E9 

F VI 161.257 100 2p1 -2,. 3s ip    3p" 0   1 EV 
F VI 161.308 300 2p*-2p3s »P - 'P° 2-2 E9 
F VI 161.341 90 2p»-2p3s ip  »p« 1   1 E9 
F VI 161.414 100 2p»-2p3s *P - SP° 1-0 E9 
F VI 161.477 120 2p*-2p3s »P - *P° 2-1 E9 

F VI 163.138 200 2p'-2p3d 'S - 'P° 0-1 E9 
F VI 164.015 100 2p*-2p3s 'D-'P° 2-1 E9 
F VI 173.145 100 2s 2p - 2s 3s ■r-'s 1   0 E9 
F VI 194.840 !00 2p*-2s3p •D-'P" 2-1 E9 
F VI 406.12 2p3s-2p4p JP° - SD 2-3 F6 

F VI 444.47 2s3p-2s4d 'P°-'D 1-2 F6 
F VI 446.39 2s3p-2s4d 5P° - 3D 1 -2 F6 
F VI? 469.48 F6 
F VI 477.55 2s 3p - 2s 4s ■P°   'S 1-0 F6 
F VI 479.85 2s3d-2s4f 3D - »F° 3-4 Ft> 

F VI 509.26 2s 3p -2s 4s JP°-'S 2-1 F6 
F VI 511.33 2s3d-2s4f 'D-'F° 2-3 F6 
F VI 535.207 60 2s2-2s2p «'S - 'P° 0-1 P5 
F VI 643.969 10 2*.2p-2p2 3p°.3p 1-2 P5 
F VI 644.999 10 2s2p-2p* 3P°.3p 0-1 P5 

F VI 646.092 5 2s 2p - 2p2 3p° . 3p 1 -1 P5 
F VI 646.360 35 2s2p-2p* 3po . :,p 2-2 P5 
F VI 647.307 10 2s2p-2p» 3p° _3p 1   0 P5 
F VI 648.496 10 2s2p-2p* »p° . 3p 2-1 P5 
F VI 651.082 5 2s2p-2ps ■P-'S 1 -0 P5 

F VI 1032.34     P 2s*-2s2p g'S-'P" 0-1 E5 
F V! 1139.496 100 2s2p-2p» 'P°-'D 1 -2 P5 

FLUORINE VII (F«+), Z = 9 
Ground State   ls22s 2Si/2 (3 electrons) 

Ionization Potential  1 493 629 cm ';   185.182 eV 

Flemcnt Wavelength 
i    -            i 

Intensity   ; Multiplct Configuration Term J J Reference« 

F VII 86.728 
1 

10 2s-4p g2S . Jp° Vi-% E9 
F VII 95.697 10 2p-4d 2po . jp ft-% E9 
F VII 95.775 100 2p-4d »p°.3D %-% E9 
F VII 112.935 |   400 2s-3p g2S - *P° Vi -*k E9 
F vn 112.976 300 2s - 3p g'S - 2P° ■A -'A E9 
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F VII F IX 

Fitment Wavelength Intensity Muiuplcl CoofifimUoa Tern J J Reference» 
1 

F VII 127.653 *,    ! 2p   3d »P*-«D %-% EV 
F VII 127 796 500 2p   3d »r-«D * % E9 
F VII 134 703 100 2p   3s »P*-»S ft-V, E9 
F VII 134 882 200 2p   3s »P*-«S S -V, E9 
F VII 335.27 3s   4|. «s • »r Vi -V, ;■> 

F VII 367 43 3p   4d »P*   »D %-v, F6 
F VII 167.87 3p-4d ip-.iD %-% Ft 
F VII •81 87 3d-4f »D - »F- f>-% F6 
F VII 33865 3d   4p »D - »P' •h-'k F6 
F VII 3>»1 76 3p   4s *h° -«S *-Vi F6 

F VI' 82..54 4f   5g if   KJ %-* Fh 
F VII 88 .110 iO 2s   2p «'S   *P' <h-f, P^ 
F VII 890 786 5 2s   2p K'S • *P° ft -Vi P^ 

FLUORINE VIII (F7*), 7 = 9 
Ground State   Is2 'S0 (2 electrons) 

Ionization Potential 7 693 810 em ';  953.886 eV 

Klcment Wa,■ length    , Intensity Multiple! Configuration Term J     J References 

F VIII 13.49 
! 

1 s»    1 s 5p S'S->P" 0-1 S3 
r VIII 13.780 Isl-ls4p «'S   'P' 0-1 F36 
F VIII 14.45« Is'- ls.3p K'S-'F 0- 1 F36 
F VIII 16 807 Is2-ls2p K'S-'F 0-1 F36 
I   VIII 16.951 !s2-ts2p g's->r 0-1 TI2 

F VIII 17.15 r Is2-ls2s «>S-2S 0-1 K.8 
F VIII 98.707 10 Is 2p -1 s 3d 3PC 3I) 1 -2 El 
F VIII 98.799 10 Is2p-ls3d 3p' . 31) 2-3 F.I 

FLUORINE IX (F8+), Z = 9 

Ground State  Is 2SV2 (1 electron) 
Ionization Potential 8 897 241 cm ';   1103.09 eV 

F lernen* Wavelength Intensity Mulliplet Configuration Term j - J References 

F IX I1.56U    P Is -6p S»S - 2P° %-% G2 
F IX 11.707    P ls-5p S'S-'P- VI-% G2 
F IX 11.988    P 10 !s-4p gis. iy- '/>-% G2.K8 
F IX 12 644    P 30 ls-3p g»S - »P° MI-% G2.K8 
F !X 14.984    P 100 ls-2p g'S-'P1 •h-* G2.K8 

F IX 48.96      P 2-7 G2 
F IX 50 58      P , 2-6 G2 
F IX 53.53      P 2-5 G2 
F IX 59.95      P 2-4 G2 
F IX 80.91      P 2-3 G2 
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F IX F IX 
 —* 

hit meal 
r     ■ —■—r- 1 ! ■ • 1 

W*vckng&         Inirn-.m    i Multiple! :                           (\.n(i|tw4iiiin Term J    S Reference* 

F IX 12397       P                                                                                  1-7 (.: 
F IX 13494       P 3-6 G2 
y ix 15*12      P 3   5 (i2 
F IX 231.3        P 3   4 G? 
F IX 267 19      P 4-7 (i: 

F IX 123 9        P 4   6 (i: 
F IX 4998        P 4   5 (i2 
F IX 574.1        P 5-7 <i2 
F IX 920.3        P 5   6 (i: 
F IX 1526 3        P 6   7 (.: 

H    He   Li   lie    B   C   N   O   F    Ne    Na   Mg   AI   Si   P   S   CI   Ar   K.    Ca   lie   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   ('.a   tic   As   Se    B>    Kr 
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Nc I 
Ne I 

NEON I (Ne0<), Z =  10 
Ground State   ls*2s*2pe SS0 (10 electrons) 

Iemzation Potential   173 929.70 cm »;  21.564 eV 

Flemrns Wavelength 

Ne i 
he I 
N_- I 
N< I 
Ne ! 

Ne ! 
Ne I 
Nc I 
Ne 1 
Ne I 

Ne I 
Ne I 
Ne I 
Ne I 
Ne I 

Ne I 
Ne I 
Ne I 
Ne I 
Ne I 

Ne I 
Ne I 
Ne I 
Ne I 
Ne I 

Ne I 
Ne I 
Ne I 
Ne I 
Ne I 

Ne I 
Ne I 
Ne I 
Ne I 
Ne I 

Ne I 
Ne I 
Ne ! 
Ne I 
Ne I 

Ne I 
Ne I 
Nc I 
Ne I 
Nc I 

Ne I 

576.0052 si 
576 8650 st 
$77 1090 st 
577 1692 st 
577 4886 st 

577 6047 st 
577 9749 st 
578 0715 st 
578 1270 st 
578 5129 st 

578 6056 si 
5786185 st 
578 8224 st 
579 4722 st 
579 4888 st 

579.7711  st 
579 8411 st 
580.5119 st 
580 689} st 
580 7137 st 

581.1219 st 
582.4691  st 
582 5064 st 
582.5982 st 
583.1261  st 

583 6893 st 
585.2472 st 
585.3042 st 
586.3140 st 
587.2128 st 

589.1792 st 
589.9113 st 
590.0108 st 
591.8303 st 
595.»200 st 

598.7056 st 
598.8908 st 
600.0365 st 
602.7263 st 
615.6283 st 

618.6716 st 
619.1023 st 
626.8232 st 
629.7388 st 
735.8962 st 

743.7195 st 

lotcouty      Mulnplct 

35 

35 
35 

70 
100 

7.' 
35 
70 

170 
170 

170 
120 
200 
200 

1000 

400 

( onfiguriUun 

2p« 
?P" 
2P* 
2p« 

2p« 
2p« 
2p« 
2P« 
2p« 

2p». 
2p». 
2p«- 
2P* 
2p«- 

ip'cmod 
2p*(»P°)9d 
2p'('p-)13d 
2p»(*P*)10s 
2os(*l-)12d 

2pJ<,P*)13s 
2p5(»P°)lld 
2p1<,P"»8d 
2p*(*P")l2s 
2ps<«p-)9s 

2pl(»P°»10d 
2p»(»ni0d 
2pM,P°)Ms 
2p»('P°)9d 
2p»(,P°)9d 

2p'-2ps(*F>)10s 
2p«-2p'(«n7d 
2p« • 2ps(IF)8s 
2p«   2ps(*K)8d 
2p« - 2p»(1P°)8d 

2p« 
2p« 
2P« 
2p- 
2p«. 

2pä(*r)9s 
2ps(*K°)7d 
2p5(sF)7d 
2p5(«P°)6d 
2p5(»P°)8s 

2p«-2p5(2P°)7s 
2p5 - 2p1(*P°)6d 
2pc 2p5(»P°)6d 
2p«-2ps(,P°)7s 
2p«-2ps(»P°)5d 

2p« - 2p5(»P")6s 
2p«-2p!>(»P°)5d 
2p«-2ps('P°)5d 
2p«-2p*(»P'>)6s 
2p« - 2pi(*r>4d 

2p«-2p5(IP°)4d 
2p»-2p*(»P'>)4d 
2ps-2p5(»P°)5s 
2p«-2p5(2P°)5s 
2p«-2p5(»P°)3d 

2p" 
2p« 
2ps- 
2p«. 
V- 

2p5(2P°)3d 
2p5(,P")3d 
2p5(JP'>)4s 
2p5(:'P0)4? 
2p»('P")3s 

2p6-2p=pP°)3s 

TZ Term 11 Rcfcrcaca 

f's-m%r 0   1 K4 
*'S.*|%|° 0   1 K4 
*'s -*[nr 0   1 K4 
g'S   >k\<h]' 0-1 K4 
K'S -%iMir 0   1 K4 

«'S-»*!*)' 0-1 K4 
g'S-*l*]° 0   1 K4 
jp'svii^r 0-1 K4 
Sr'3-»*[%J' 0   1 K4 
f*s-*Ai*r 0-, K4 

gxs-*ivt\' 
*'S-*I%I° 
s'S-%!*]• 
x'S-%|Mtl° 

g'S-*lV,]° 

g'S 
g'S 

g'S- 

g'S-</,l>h\° 

g'S-%[>A|° 
«'s %[%r 
*'S-Vi|=S|° 

g'S 
g'S 
g'S 
8'S 
«'S- 

%|'A]° 

«■s-%[%r 
«'S-%['A]° 
g'S -Mfi]° 
g's -%f%r 

«'s-%(%r 
s's-%[%r 
g'S-'kl'k]' 
«'s%[%r 
s's-!A[%]r 

s's%[%r 

0 
0-1 
0-1 
0-1 
0-1 

0-1 
0-1 
0-1 
0-1 
0   1 

0-1 
0-1 
0-1 
0-1 
0-1 

0-1 
0-1 
0 1 
0-1 
0-1 

0-1 
0-1 
0-1 
0-1 
0-1 

0-1 

><4 
K4 
K4 
K4 
K4 

K4 
K4 
K4 
K4 
k4 

0-1 K4 
0-1 K4 
0-1 K4 
0-1 X4 
0-1 K4 

K4 
K4 
K4 
K4 
K4.B29 

X4.B29 
K4.B29 
K4 
K4.B29 
K4.B29 

K4.B29 
K4.B29 
K4.B29 
K4.B29 
K4.B29 

K4.B29 
K4.B29 
K4.B29 
K4.B29 
K4.B29 

K4.B29 
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Ne II 
Nc II 

Firmen! 

Nc II 
Ne II 
Ne II 
Nc II 
Nc II 

Nc II 
Nc II 
Ne II 
Ne II 
Nc II 

Nc II 
Ne Ii 
Ne II 
Ne II 
Ne !! 

Ne II 
Ne II 
Ne II 
Nc II 
Ne II 

Ne II 
Ne II 
Ne II 
Ne II 
Ne II 

Nc II 
Ne II 
Ne II 
Ne II 
Ne I! 

Ne II 
Ne II 
Ne II 
Ne II 
Ne II 

Ne II 
Ne II 
Ne II 
Nc II 
Ne II 

Ne II 
Ne II 
Ne II 
Ne II 
Ne II 

Ne I! 
Nc II 
Ne II 
Ne II 
Ne II 

Nc II 
Ne II 
Ne II 
Ne II 
Ne II 

Ne II 
Ne II 
Ne II 
Ne II 
Ne II 

NEON II (Ne"). Z =  10 
Ground State  ls*2s*2p« *P|,2 (9 electrons) 

Ionization Potential  330 391.0 cm •; 40.962 eV 

Wavelength 

324 570 
325.393 
326 542 
326 787 
327 262 

327.355 
327.626 
328.090 
530.146 
330 205 

330 626 
330.790 
331 069 
331 515 
352.2466 st 

352 9561  si 
353 2149 st 
353.9349 st 
354 9622 st 
355 4541  st 

355.6559 st 
355839 
355 9476 st 
356.1290 st 
356.4410 st 

356.5405 st 
356.7995 st 
356.8769 st 
357.5355 st 
361.4326 st 

362.4554 st 
405.8538 st 
407.«376 st 
445.0397 si 
446.2256 st 

446.5901 st 
447.8150 st 
454.6535 st 
••55.2738 st 
456.2749 st 

456.3483 st 
456.8962 st 
460.7284 st 
462.3908 st 
992.253 

993.884 
1066.764 
1068 649 
1073.781 
1074.3)3 

1075.688 
1087.789 
1090.628 
1131.724 
1131.848 

1229.688 
1229.832 
1239.018 
1239.167 
P93.902 

20 
10 
40 
50 
r» 

20 
20 
20 

5 
20 

I 
2 

30 

90 
50 
30 
60 
20 

40 
I 

40 
40 
30 

30 
so 
20 
40 
90 

60 
150 
120 
200 
300 

250 
180 
150 
200 

10 

120 
90 

1000 
500 

30 

60 
30 
70 
50 
10 

20 
40 
50 
90 

100 

70 
90 
80 
60 
70 

6 
6 

6 
5 

5 
4 
4 
3 
3 

3 
3 
2 
2 
2 

2 
2 

2p» - 2p4('D)4s 
2p* V('D)4s 
2p» 2p4('D)3d 
2p*-2pVr»ld 
2p*   2p4('D)3d 

2p»-2p4('D)3d 
2p» 2p4('D)3d 
2p*-2p'('D>3d 
2p4 2p<(>P)4d 
2p»-2p4(>P)4d 

2p* ?p4(»P)4d 
2p» - 2p«('P)4d 
2P 

2p 
2p 

*-2p*("P)4d 
*   2p4<»P)4d 
»-2p4(»P)4s 

2P 

2p 
2p 
2p 
-P 

5   2p4(»P)4s 
*-2p4(JP)4s 
4   2pVP)4s 
*-2p«(*P)3d 
;-2p4(2P)3d 

2p: 

2p: 

2p! 

2p: 

2P! 

'-2p4(sP)3d 
,-2p4(«P)M 
'-2p«(*P)3d 
'-2p4(»P)3d 

2p4('P)3d 

2p5 

2P
S 

2ps 

2ps 

2p5 

-2p4(2P)3d 
-2p'(*P)3d 
-2p«(»P)3d 
-2p4('P)3d 
-2p4('S)3s 

2p5 

2ps 

2p5 

2ps 

2p5 

-2p4('S)3s 
-2p4('D)3s 
-2p«('D)3s 
-2p4(»P)3s 
-2p«(»P)3s 

2p5 

2ps 

2p5 

2ps 

2ps 

-2p4(»P)3s 
-2p4(*P)3s 
-2p4('P)3s 
-2p4('P)3s 
2p<(»P)3s 

2p5 

2p5 

2s22p5 

2s22ps - 
2s2p«- 

2p«(»P)?s 
■2p«('P)Js 
2s 2p« 
2s 2p« 
2s22p4('D)4p 

2s 2p6- 
2pVP)3s- 
2p4('?)3s- 
2pVP)3s- 
2p4(»P)3s- 

2s22p4('D)4p 
2p4('D)4p 
2p4('D)4p 
2p4('D)4p 
2p4('D)4p 

2p4(»P)3s - 
2s2p«- 
2s2p°- 
2s2p»- 
2s2p«- 

2p4('D)4p 
2s22p4(3P)5j. 
2s22p4(3PJ5p 
2s-2p4('S)3p 
2s»2p4('S)3p 

2p4(»P)3s- 
2p4(3P)3s- 
2pVP)3s-: 
2p«(»P)3s-: 

2s2p«-: 

2p4('S)3p 
2p4('S)3p 
2p4('S)3p 
2p4('S)3p 
h22p4(3P)4p 

g*P°   »D 
g*r »D 
g*P° »s 
JT'P- «p 

jf'P*   »D 
g*r »s 
g'P* «P 
g*P°  »F 

g'r - »p 
g>P°  *D 
g*r 'P 
g'P°  «D 
g*r »p 

g*P° ip 
g'?° «P 
g*?° *p 
s • --r 
g*P° - »P 

g*r 4P 
g7P°-»F 
g'P» ip 

g*Pc  *P 

g'P° 
g*P°- 
g'F- 

g2P° 

2D 
'D 
4P 
»D 

g'P° 2S 
g*P° 2D 
?'P° 2D 
g2P°-2P 
g*P°   »P 

g*P° -»P 
g*P°-'P 
g*P°  4P 
gtp° . 4p 

g2P°    4P 

g*P°- 
g'P" 
,?2P° 
g'P°- 

2S- 

*p 
4P 
2S 
'S 
1P' 

2S - *p° 
2p . 2p° 
2p . jp« 
2p . 2po 
2P-2D° 

2p    2p° 

'S 2P° 
2S - 2P° 
2S . 2po 
2S . 2p= 

2p . 2po 
2p _ 2p° 
ip 2p« 
tp . 2p= 
2JJ     2po 

%-%     PI4 
Vi - 'A    PI4 

PI4 
PU 
PI4 
."14 
PU 

%-% 

"A-Mi 

%-% 

ft -% 

■A-% 
%-* 
%-% 

%-* 
%-% 
%-% 
%-% 

%-%   PK 

■A-"A 

PM 
PU 
PU 

PU 
PU 
PU.B29 
PU.B2» 
PU 

PU 
PU 
PU 
PU 
PU 

PU 
PU.B29 
Pl4 
PU 
PU 

PU 
PU 
PU 
PU 

PU 
PU 
PU 
PU 
PU 

lh-Hi\ Pu 

%-% 

v»-% 

%-% 
'A -'A 

'A-% 
%-'A 
% -% 
•A-'A 
'A-% 

PU 
PU 
Pu 
Pu 

Pu 
PU 
Pu 

P14 

PU 
Pu 
Pu 
Pu 
Pu 

'A -*Ä IP14 
'<!      %   | PU 

I 

'A •% 
■A-'A 
•A-% 

%    'A 
% ■% 

■A   % 
■A -% 

■A 

Pu 
Pu 
Pu 

r;-t 
»>14 

Pu 
PU 
I'14 
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Ne II Ne II 

K lernen! Wavelength Intensity Multiple! Configuration Teem J     J References 

Ne II 1298 046 80 2s2p«-2s»2p4(»P)4p •S-«P* %-* PI4 
Ne II 1381.509 40 2p4(»P)3s-2p4(»P)4p 4P . Iß* %-«* Pi 4 
Ne II 1381.894 10 2p4(»P)3»-:p<('P)4p «p.«D* •A-** PI4 
Ne II 1385.937 30 2p4(*P)3s-2p4(*P)4P 

4P • 4D° %-* PI4 
Nc II 1387.515 80 2p4(»P)3s-2p4(«P)4p ■sp - 4D° %-% PI4 

Ne II 1387.665 20 2p4(»P)3p-2p4(»P)7s 
4P°-4P *-% P14 

Ne II 1388.491 50 2p4(*P)3s   2p4(»P)4p 4P-4D° tt-% PI4 
Nc It 1391 "HM 60 2p4(»P)3s-2p4(»P)4p 4P - 4D° %-* P14 
Ne II 1391.854 70 2p4(*P)3s-2p4(slP)4p 4P - *D° *-* PI4 
Ne II 1399.532 80 2p4(*P)3s-2p4(3P)4p 4P - 4P° %-** PI4 

Ne II 1399.956 20 2p4('D)3s-2p«(,D)4p »D.ip- %-% P14 
Nc II 1400.809 40 2p4('D)3i-2p4(,D)4p 'D - »D" %-* P14 
Ne i: 1400.868 20 2p4('D)3s-2p4('D)4p *D - »D" %-% PI4 
Ne II 1403.135 50 2p4('D)3s-2p4('D)4p »D - *P° %-% P14 
Ne II 1403.202 20 2p4('D)3s-2p4(,D)4p »D - *P" %-* PI4 

Nc II 1403.679 80 2p<('P)3s-2p4('P)4p 4p.4p" %-% P14 
Ne II 1405.373 80 2p4(»P)3s-2p4(3P)4p 4P-4P" *-Vi P14 
Ne II 1409.747 60 2p4('P)3s-2p4('P)4p «P. <p» *-% P14 
Ne II 14)1.306 10 2p4(»P)3s-2p4(3P)4p «p. <P" %-tt P14 
Ne II 1413.956 70 2p4('P)3s-2p4(3P)4p 4p.4p° %-% P14 

Ne II 1415.716 70 2p4(3P)3s-2p4(3F)4p 4p . 4p« Vi-* P14 
Ne 11 1418.375 90 2p4('D)3s-2p4('0)4p »D - *F° *-% Pl4 
Ne II 1418.687 20 2p4('D)3s-2p4('D)4p »D - »F° %-% PI4 
Ne II i418.745 80 2p4('D)3s-2p4('D)4p »D - *F0 %-% P14 
Ne II 1423.564 80 2p4(3P)3s-2p4(3P)4p »P. »p- ■*-¥• P14 

Ne II 1428.579 90 ?.p4(3P)3s-2p4(3P»4p *P. ip» %-% PI4 
Ne II 1436.086 90 2p4(3P)3s-2p«(3P)4p «p.sp° vi-% P14 
Ne II 1441.188 40 2p4(3P)3s-2p'!(3P)4p ip. *p° Mi-3*. PI4 
Ne II 1446.183 20 2p4(3P)3p-2p4(3P)7s «D° - 4P %-% P14 
Ne II 1449.132 40 2p4(3P)3p-2p4(3P)7s 4D° - 4P ti-% PI4 

Ne II 1454.390 5 2p4(3P)3p-2p'(3P)7s 4D° - 4P %-% P14 
Ne II 1460.716 30 2p"(3P)3s-2p4(3P)4p 2p . ,S« %-Vi PI4 
Ne II 1462.744 40 2p4(3P)3s-2p*(3P)4p •p.»D° %-% P14 
Ne II 1472.121 20 2p4(3P)3p-2p4(3P)7s 3D°- *P %-% P14 
Ne II 1473 894 !0 2p4(3P)3s-2p<(3P)4p jp. *s° ■A-* P14 

Ne II 1475.959 80 2p4(3P)3s-2p*!3P)4p »P - »D° %-% P>4 
Ne II !483.502 60 2p'(JP)3s-?p4(3P)4p *P-4D° %-% P14 
Ne II 1499.006 40 2p4(3P)3p-2p4(3P)6s 4p° . 4p %-* PI4 
Ne II 1557.487 30 2p4(3P)3p-2p4(3P)6s 4D°- »P %-% P14 
Ne II 1567.526 70 2p4(3P)3p-2p4(3P)6s 4D° - 4P %-* P14 

Nc II 1569.015 40 2p4(3P)3p-2p4(3P)6s 4De  "P *2-% P14 
Ne II 15%. 397 30 2p4(3P)3p-2p4(3P)6s 2D« . jp %-% P14 
Ne II 1597.971 80 2p4('D)3s-2p'(3P)5p »D - SK %-% P14 
Ne II 1600 080 40 2p4(3P)3p-2p4(3P)6s 2Q° . »p %      % P14 
Ne II 1604.004 80 2p4('D)3s-2p',(3P)5p JD . jpo *-% P14 

Ne II 1604.091 70 2p4('D)3s-2p4(3P)5p 2D . jpo %-% P14 
Ne II 1608.512 30 2p4(3P)3p-2r4('P)6s 3D° - 4r %-% P14 
Ne II 1668.057 40 2p4(3P)3p-2p4(3P)6s 4S°-'P %-% P14 
Ne II 1670.737 20 2p4(3P)3p   2p'(3P}6s 2p° _ 2p %-% P14 
Ne 11 1674.290 60 2p4(3P)3p-2p'1(3P)6s 2P° _ ofl %-% P14 

Ne II 1681.035 50 2p4(3P)3p-2p4(3P)6s 2p° . 2p %-*H P14 
Nc II 1681.683 120 7 2s2p«-2s32p4('D)3p 2S . 2p» Hi -'k P!4 
Ne II 1688.356 180 7 2s2p«-2s22p4('D)3p jS      „po %-% P14 
Ne II 1694.481 40 2p4(3P)3p-2p4(3P)6s 2P=.4p %-% P14 
Ne II 1694.600 80 2p4('D)3s-2p4(IS)3i: »D - *P° %-Vi P14 

Ne II 1694.786 90 2p4('D)3s-2p4('S)3p 2D . 2p« %-% Pl^ 
Ne II 1694.878 60 2o4(,D)3s-2p4('S)3p 2D . 2p° %-% P14 
We II 1723.389 20 2p4(3P)3p-2p4(3P)5s 4P».«p %■ >h P14 
Ne II 1730.645 80 2p4(3P13p-2p4(3P)5s 4p° . 2p %-*i ."14 
Ne I! 1737.341 50 2p4(3P)3p-2p4(3P)5s 4p« . 2p %-3« P14 

Ne II 1738.736 80 2p4(3P)3p-2p4(3P)5s 4p°.4p %-% P14 
Ne 11 1742.869 70 2p-'(3P)3p-2p4(3P)5s 4p° . *p %'k P14 
Ne II 1744.277 50 2p4(3P)3p-2p4(3P)5s 4p° . 4p Vi-Vi P14 
Ne II 1744.416 80 2p4(3P)3p-2p4(3P)5s 4p" . 4p %-% P14 
Ne II 1751.216 60 2p4(3P)3p-2p4(3P)5s 4p° . 4p %-% PI4 

84 



Nc II Ne II 

Kleinen: Wavelength Intenti!) Muluplct ('uofiguraboa Tern J-J Refoe.ce. 

Ne II 1751.698 80 2p4;»p)jp-2p4(,P)5s «P".«P %-% P14 
Ne II 1756.835 80 2p4(»P)3p-2p4(»P)5i «P*   «P %-% PI4 
Ne II 1758 105 70 2p«<*P)3p-2P

4<»P)4<l *r-4r %-% P!4 
Ne II I7$S555 80 2p4(»P)3p-2p4l.'P)5s 

4P*-«P %-« PI4 
Ne II 1758.590 20 2p4(»P)3*-2p«(,D)3p «p.ip- »A   Vi PI 4 

Ne II 1763.727 20 2p<('P)3p-2p4(»P)44 *r - «F %-% PI4 
Nc 11 1765.015 30 VC'P)3p-2p«(*P)4d «p* 4

P *-** Pi 4 
Ne II 1765.898 70 2p4(»P)3s-2p«('D)3p «p *r %-% Pi 4 
Ne II 1767 900 IC 2p4(,P)3i-7p4(,D)3p «pip- ■A-Y, PI4 
Ne II 1768 085 10 2p4(»P)3p-2p4(1P)4d 4P*-*F •A   % PI4 

Ne II 1778 282 30 2p4(»P)3p-2p4(,P)4d «p* «p ■A-% PI4 
Ne II 1778.747 30 2p4(»P)3p-2p4(»P)4<f «p"-«p %-% PI4 
Nr !I 1783.783 30 2p4(»P)3p-2p4(»P)4d 

4P* 4P *-<* P14 
Ne II 1789.613 20 2p4('P)3p   2p4(*P)4d 4

P* *p %-■* P14 
Ne II 1796.516 70 2p4(»P)3p-2p4(,P)4d 

4P"-«n %-■* Pi/ 

Ne II 1797 198 3" 2p4('P)3p - 2p4(»P)4d 4P°-«D %-Mi P14 
Ne II 1798 281 80 2p4('P)3p - 2p4(*P)4d 4P°-4D »A-% PI4 
Ne II 1800 733 70 2p4(»P)3p   2p4(»P)4d *P° - «D *-% PU 
Ne II 1803 114 30 2p4(»P)3p   2p4(»P)4d «P°-«D %-■* PI 4 
Ne 11 1803 732 70 2p4(»P)3p - 2p4('P)4d 

4r-4D •A-«A PI4 

Ne II 1806'.71 5 2p4(3P)3p-2p4('P)4d ap-. aD •A-% PU 
Ne II 1825 343 80 2p4('D)3p -:i4('D)5s <h°  »D •A-% P14 
Ne II 1826.667 5 2p4(»P)3p-:l'('P)5s 4D° - »P %-% Pi 4 
Ne II 1826.829 90 2p4('D)3p   2p4('D)5s iff  «n %-* PI4 
Ne II 1831 481 10 2p4(3P)3p-2p«(3P)5s <D°  »P %-Vi PI4 

Ne II 1833.910 80 2p4(3P)3p-2p4(3P)5s «D°  »P %-% P14 
Ne 11 1842 341 70 2p4(3P)3p   2p4(3P)5s <D° -'? *-% P14 
Ne 11 1843 908 80 2p4(3P)3p-2p4(3P)5s 'D° - 4P *-Vt P14 
Ne II 1845.9% 80 2p4(3P)3p   2p4(3P)5s 4D° - 4P %-* P14 
Ne II 1847 249 5 

1 
2p4('P)3p   2p4(*P)5s 4D'   »P •*-* P14 

Ne II 1848.823 70 2p4(3P)3P-2p4(3P)5s «D°   «P ■A-Mi P14 
Ne II 1849.381 90 2p4(3P)3p-2p4('P)5s an»  «p %-% P14 
Ne II 1853.115 90 2p4(3P)3p-2p«(3P)4d aD°   ap %-■» P14 
Ne II IK53.453 20 2p4('D)3p-2p4(,D)4d »F°. «F %-% P14 
Nc II 1854.035 90 2p4(3P)3p   2p4(>D)4s »r 3D %-% P14 

Ne II 1854 976 20 2p4('D)3p-2p4(1D)4d *Fr   *}■ %-% P14 
Ne II 1857.565 30 2p4(3P)3p-2p4(3P)<s 

4ir 4
P %-% PI4 

Ne II 1857 952 70 2p4(3P)3p   2p4(3P)5s aD°   ap %-% PI4 
Ne II 1858.408 80 2p4(3P)3p-2p4(lI»4s ipo . 1|) %   % PI4 
Ne  II 1859.017 20 2p4(3P)3P.2p4(3P)4d 4D°   7P %-% P14 

Ne II 1859 361 80 2p4(3P)3p   2p4(3P)4d 4D°   JF 'A-«A PI« 
Ne II 1861.137 50 2p4(3P)3p   2p4(3P)4d 4D°   4F T> - % PU 
Nc II 1871.097 70 2p4(3P)3p-2p4(3P)4d <D° - ZF % -% PI 4 
Ne II 1872.291 50 2p4('D)3p   2p4(!I»4d 2P-«G %   7A Pi 4 
Ne II 1872.721 c. 2p4(3P)3p   2p4(3P)4d 4D°   *P ■A ■■% PI4 

Ne II 1871 49? 20 2p4(3P)3p-2p4(3P)4d «D°-«P %-% P14 
Ne II 1873.677 5 2p4(3P)3p-2p4(3P)4d 4o° 4P »A   % P14 
Nc II 1873.873 60 2p4('D)3p   2p4('l))4d «p. »G 7A - % P14 
Nc 11 187») 003 70 2p4(3P)3p-2p4(3P)4d "D°  »F %-7A PI4 
Ne 11 1877.387 30 2p4(3P)3p-2p4(3P>4d «D°-4F % -% P14 

Nc II 1877.679 40 2p4(3P)3s-2p4('l))3p 3P   5D° %-% P14 
Ne II 1879.88*. 50 2p4(3P)3p-2p4(3P)4d 4D°   2F »A-% PI4 
Ne II 1881 690 70 2p<(3P)3p-?r4(3P)4d «D°   4F %-% Pl4 
Ne 11 1882.4"8 60 2p4(3P)3p-2p4(3P)4d '!)■   4F ■A   % P14 
Ne II 1883.796 80 ?p4(3P)3p-2p4(:,P)4d 

4ir 4F 7A-¥2 P14 

Nc If 1888.107 too 2p4(3P)3p-2p4(3P)5s 2\Y  SP % -% PM 
Ne If 1889.710 100 2p4(3P)3p-2p4<3P)5s »r>° jp % -"A PI4 
Ne II 1891.366 60 2p4('D)3p-2p4('n)5s 2P°   »D %-% P!4 
Ne II 1891 730 5 2p4(3P)3p-2p4(3P)4d 41)°-*D %-% PI4 
Ne II 1893.876 70 2p"CP)3p-2p4(3P)4d 41)    4F %-7A P14 

Nc II 1895 072 10 2p4(3P)3p-2p4(1D)3d *S°  2P ■A-* P14 
Nc  II 1895 840 5 2pV3P)3p-2P

4(3P)4d 4D°   4I) 7A -»A PI4 
Ne II 1897 810 40 2p4(3F)3p-2p4(''P)4d 4D° - "D 7A -7A PI4 
Ne II 1899 802 40 2p4('n)3p-2p4('D)5s 3P° - 3D 'A-% P14 
Ne II 1900.189 40 2p4(3P)3s-2p4('n)3p «P. «ly %-% P14 
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Ne II Ne HI 

Eternal 
1 

W«»ek»gth iMcatüy Makipfct Confijurmuoo Tern l-S   |    Reference* 
* 

Ne 11 1900 695 5 2p4(»P)3p-2p4(»P)4d 4D*-«D «-% PM 
Ne II 1904.510 70 2p4(*P)3p-2p4(,P)5» «D'-«P *-* PU 
Ne II 1904.691 5 2p4(*P)?"-2p4(*P)«<l 

4D*-*D %i-% PI* 
Ne II 1906.502 60 vep^pvros» »D* - P %-% PM 
Ne II 1907.493 MO 9 2p*(*P)3t-2p*(<D)3p «P-»P* %•% PU 

Ne II 1914.729 30 2p«(*P)3p-2p«(»P)« »D'-*P %-* PU 
Ne II 1916.083 JM 9 2p4(*P)3«-2p4(«D)3p •P *V *-'•* P14 
Ne II 1920.181 M 2/(»P)3p-2p«('D)3d *T-*D %-% PM 
Ne II 1923.226 5 2p4(»P)3p-2p4(*?)5s «D*-4P %-% Pl4 
Ne II 1924.166 70 2p4(»P)3p-2p4(»D)3d tf.to Vk-% P14 

Ne II 1927.549 5 2p«(»P)3p-2p«(»P)4d »D*-«F %-% PM 
Ne II 1928.786 60 2p4(»P)3p  2p4('D)3d »F*-*S %-Vk P14 
Ne II 1929.643 60 2p«(»D)3p-2p«(«D)5t «D*-»D %-% TU 
Ne II 1930.028 300 9 2p4(»P)3» - 2p4(«D)3p ip.tp« %-% P14 
Ne 11 1930.335 60 2p'('D)3p-2p«(»D)5s »D"-»D It-It P14 

Ne I! 1932.754 70 2p*(»P)3p-2p-(»P)4d »D* - *F %-Vt PM 
Ne II 1933.529 90 2p4(»P)3p-2p4<'D)3d V-*S Vi-Vk PM 
Ne II 1933.642 10 2p4(»P)3p-2p4(»P)4d ny-*p %-% PM 
Ne II 1936.417 30 2p4(«P)3p-2p4(»P)5i iS-.ip %-% PM 
Ne II 1938.826 200 9 2p4(»P)3t-2p4('D)3p ip.ip/ Ht-ft PM 

Ne II 1939.875 70 2p4(»P)3p - 2p4(*P)4d «D"-4P %-% PM 
Ne II 1944.883 60 2p4(sP)3p-2p4(«D)3d «P*-«P %-1i PM 
Ne II 1945.458 100 2p«(*P)3p-2p4('D)3d »P*-*P %-% PM 
Ne II 1949.450 5 2p4(»P}3p-2p4(*P)4d »D"-*D %-% PM 
Ne II 1949.596 70 2p4(»P)3p-2p4(«D)3d ip».ip %-Vi PM 

Ne II 1950.276 40 2p4(*P)3p-2p4('D)3d »r-'P V4-* PM 
Ne II 1951.727 80 2p4(*P)3p-2p4(*P)4d «D°-4F •A-% PM 
Ne II 1954.048 70 2p4(»P)3p-2p4(»P)5s »S°-»P Vi-% PM 
Ne II 1959.994 60 2p4(*P)3p-2p4(»P)5s 4S° - *P tt-'h PM 
Ne II 1961.772 60 2p4('D)3p-2p4(,D)4d »D° - *F *-% PM 

Ne II 1971.621 20 2p4(»P)3p-2p4(»P)5s «S°-4P % - "h PM 
Ne H 1977.657 70 2p4("P)3p-2p4(»F)5s 4S°-4P %•■* PM 
Ne II 1982.576 40 2p4(*P)3p-2p4(»P)4d «S°-*P %-% PM 
Ne II 1989.036 80 2p4(»P)3p-2p4(*?)5s ip».*p %-Vi PM 
Ne H 1994 099 90 2p4(»P)3n-2p4(»P)5s *r-«p %-* PM 

Ne II 1995.280 50 2p4(>P)3p-2p4(»P)4d 4S° - 4P %-% PM 
Ne II 1998.667 20 2p4(*?)3p-2p4(»P)4d »S'-*P %-Vi PM 

NEON ID (Ne2+), Z = 10 
Ground State  Js22s22p« 3P2 (8 electrons) 

lonization Potential 51! 800 cm1; 63.45 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J ke'ereuces 

Ne III 251 12 200b 5 2p4-2p»(4S,,)3d tfV-'D" 2-3 K10.M23 
Ne III 251.54 200 5 2p4-2p»(4S',)3d g«P-»D° 1-2 K10.M23 
Ne III 251 72 200 5 2p4-2p»(4S°)3d g*¥ »D° 0-1 K10.M23 
Ne III 267.07 300b 4 2p4-2p»(»P°)3s gip.ip» 2-2 K10.M23 
Ne III 267.53 300b 4 2p4-2p'(»P°)3s ~»p. sp° 1-2 K10.M23 

Ne III 267.71 200 4 2p4-2ps(,P")3s 3*P - *P* 0-1 K10.M23 
Ne III 282.49 10 8 2p4-2p'(*P<')3s «D - 'P° 2-1 B29.M23 
Ne III 283.15 300b 3 2p4-2p»(»D°)3s «•P'D" 2-2 K10.M2) 
Ne III 283.17 600 3 2p4-2p»(»D<')3s ««p-'D" 2-3 K10.M25 
Ne in 283.66 500b 3 2p4-2p'(»D°)3s ^S*> . IJ;.' 1   2 K10.M23 
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■■ 

Ne III Ne IV 

1 Icmcnl Wavelength Intensity Multiple! Configuration Tern J - • Reference» 

Nc III 
Ne Uli 
Ne III 
Ne 111 
Nc 111 

283 87 
301.12 
30856 
313.05 
313.68 

300 
400 
100 
400 
300 

3 
7 

10 
2 
2 

2p<-2pVD"'/3s 
2p4-2p»('D°)3» 
2p*-2p*(,P*)3» 
2p4-2p»('S")3s 
2p4-?p3(<S*)3s 

■D-'D" 
•s-'r 

g'P   'S' 
g'P'S' 

0-f 
2-2 
0-1 
2-1 
l-l 

KIO.M23 
B29.M23 
H29.M23 
L29.M23 
B79.M23 

Ne 111 
Nc III 
Ne 11! 
Ne 111 
Ne it: 

313.92 
379.31 
427.84 
488.10 
488 87 

100 
700 
300 
800 
700 

2 
6 
9 
1 

2p«-2p>((S°)3s 
2s'2p«-2s2p» 
2s»2p«  2s2p» 
2s»2p«-2s2P» 
2s»2p4-2s2p» 

g>P-*S° 
■D-'P* 
'S - 'P° 

*'P -*p* 
*3P -*p* 

0-1 
:i 
0-1 
:-i 
1-0 

B29.M23 
B29.M23 
B29.M23 
B29.M2) 
B29.M23 

Ne III 
Ne HI 
Ne III 
Ne 111 
Nc III 

489 50 
489 64 
490.3i 
491.35 

1255 03 

1000 
400 
70G 
900 
200 

1 
1 
1 
1 

13 

2s»2p«-2s2p» 
2s22p4-2s2p» 
2s22p4-2s2p» 
2s22p4-2s2u» 

2p3(<S°i3s-2p;)<»D°)3p 

Jr'P.'P" 

**p-*r 
gip.ap- 
3S° - »P 

2-2 
1 -1 
0-1 
1 -2 
1   0 

B29.M23 
B29.M23 
B24.M23 
B29.M23 
B29.M23 

Ne 111 
Ne 111 

1255.68 
1257.19 

500 
600 

!3 
!3 

2p»(4S")3s-2ps(»D-)3p 
2p3<''S°,3s-2p3(2D°)3p 

»S° - »P 
'S"-3P 

1 -1 
1 -2 

B29.M23 
B29.M23 

NEON IV (Ne3+), Z = 10 
Ground State  ls22s22p3 *SM (7 electrons) 

Ionization Potential 783 300 cm »; 97.11 eV 

Klemc.it Wavelength Intensity Multiple! Configuration Tcrm J-J References 

Ne IV 140.13 15 2p3-2p2('D)6s -D°-2D %-% P8 
Ne IV 142.93 15 2p3-2p2('D»5d >D°-2F %-% P8 
Ne IV 144.02 10 2p3-2p2(3P)5s g*S'-*P % -% PS 
Ne IV 144.15 10 2p3-2p2(3P)5s 8«S'-«P %-% P8 
Ne IV 144.28 5 2p3-2p2(3P)5s g«S°-«P %-% P8 

Ne IV 146.26 10 2p3-2p2('D)5s «D°-2D %-% P8 
Ne IV 148.66 5 2p3-2ps(3P)4d g*S'-«P % -Vt P8 
Ne IV 148.70 15b 2p3-2p2(3P)4d g*r-<? %-% P8 
Ne IV 148.94 20 2p3-2p2(3P)4d g'S°*V %-% P8 
Ne IV 149.59 10 2p3-2p2('S)4d »D° - 2D %-% P8 

Ne IV 150.93 5 2p3-2p»('D)5s lpo. ,D %-% P8 
Ne IV HI .45     P 2p3-2p2('D)4d 2D" - »P %-% P8 
Ne IV \y.rn 75 2p3-2p2('D)4d 2D° - 2D Ht-% PE 
Ne IV 152.2: 73 2p3-2p'('D)4d 2D° - 'F %-% P8 
Ne IV 154.49 25 2p3-2p2('S)4d ip». «D %-% P8 

Ne IV !56.48 25d 2p3-2pM'D)4d ip= . 2p 
% ■% P8 

Ne IV 156.87 15 2p3-2p2('D)4d lp° . 2D %-tt P8 
Ne IV 3 57.63 25 2p3-2p2(3P)4s g«S° - «P %-% P8 
Ne :V 157.78 15 2p3 - 2p2(3P)4s g«S°-«P %-% P8 
Ne IV IS7.M :o 2p' - 2p2(3P)4s K«S°-"P %-% P8 

Nc IV 158.06 25 2p3-2p2(3P)4d 2D° - 2D %-% P8 
Ne IV 158.11 10 2p3 - 2p2(3P)4d 2D°   »D %-% r» 
Ne IV 158.65 75 2p3-2pJ(3P)4d 2D° - 2F ft-Vi P8 
Ne IV 158.82 75 2p3 - 2p2(3P)4d 2D° - 2F %-% P8 
Ne IV 160.47 50 2pJ-2p»(1D)4s *ü°-»D % -Si P8 

Ne IV 163.56 60 2p3 - 2p2(3P)4d 2P°--D %-% P8 
Nc :v •63.60 10 2p3 - 2p2(3P)4d 3P° - 2D v,-% P8 
Ne IV 167.92 25b 2p3 - 2p2(3P)4s »i>°. »p *-% P8 
Ne IV 168.10 10 2p3 - 2p2(3P)4s 2D°- 2P %-'/. F8 
Ne IV 172.49 200 y 2p3-2p2(3P)3d **S    "P %-'A "8 
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Ne IV 

Ne IV 
Ne IV 
Ne IV 
Ne IV 
Ne IV 

Ne IV 
Ne IV 
Ne IV 
Ne IV 
Ne IV 

Ne IV 

172.S3 
172.62 
i74.l2 
174.30 
174.88 

174.92 
176.01 
177.16 
180.40 
181.61 

250 
400 

15 
50 

40 
250 
400 

75 
100 

Ne IV 181.65 100 
Ne IV 182.83     P 
Ne IV 183 17 75 
Ne IV 183.25 60 
Ne IV 185.48 100 

Ne IV 186.58 750 
Ne IV 186 79 25 
Ne IV i 86.92 75 
Ne IV 190.57 125 
Ne IV 190.65 75 

Ne IV 194.28 500 
Ne IV 194 48 200 
Ne IV 194 62 1   7.50b 
Nc IV 204.27 |     75 
Ne !V 204.53 !   125 

Ne IV 204 79 75 
Ne IV 204 91 25 
Ne IV 208.49 500 
Ne IV 208.73 500 
Ne IV 208.90 400 

Ne IV 212.56 750 
Ne IV 215.40 25 
Ne IV 215.71 15 
Ne IV 215.84 75 
Ne IV 217.34 75 

Ne IV 217.64 75 
Ne IV 217.78 75 
Ne IV 217.83 125 
Ne IV 218 13 100 
Ne IV 218.18 50 

Ne IV 218.34 75 
Ne IV 218.48 lOOd 
Ne IV 2  (.64 125 
Ne IV 218.77 250 
Ne IV 222.60 200 

Ne IV 223.235 125 
Ne IV 223.601 125 
Ne IV 234.319 125 
Ne IV 234.704 125 
Ne IV 247.42 50 

Ne IV 247 81 40 
Ne IV 248.00 40 
Ne IV 286.45 75 
Ne IV 286.93 7S 
Ne IV 287.21 50 

Ne IV 293.12 75 
Ne IV 293.43 50 
Ne IV 293.65 25 
Ne IV      i 293.95 5 
Ne IV 294 10 15 

Ne IV 294.39 15 
Ne IV 357.831 250 
Ne IV 358.72             1 OOOd 
Nc IV 387.141 700 
Ne IV 388.218 500 

5 
5 

10 
10 

2p*-?p«{»P)M 
2p* 2p2*P)3d 
2p»-2p*<»P)4s 
2p*-2p»(»P)4s 
2p1-2p»('D)3d 

2p»-2p»('D)3d 
2p»-2p»('D)3d 
2p*-2p»('D)3d 
2p»-2p»(,D)3d 
2p*-2p»('D)3d 

2p»-2p«('D)3d 
2p»-2p»('D)3d 
2p»-2p»(»P)3d 
2p»-2p»(»P)3d 
2p'-2p»(*P)3d 

2p»-2p»(:S)3d 
2p'-2p»(,P)3d 
2p» 2p»(»P)3d 
2p*-2p»('P)3d 
2p'-2p»(>P)3d 

2p»-2p»('S)3d 
2p» 2p»<»P)3d 
2p»-2p»(»P)3d 
2p» 2p»('S)3s 

2s2p«-2s2p»(«S',)3<] 

2s2p< 
2s2p< 

2p3 

2p» 
2p» 

-2s2p»(»S,')3d 
-2s2p»(«S°)3d 
-2p»(»P)3s 
- 2p»(»P)3s 
-2p»(»P)3s 

2p» 
2s 2p4 

2s 2p4 

2s 2p4 

2s 2p4 

-2p»(>D)3s 
- 2s»2p»(»P)4p 
- 2s»2p»(»P)4p 
2s»2p»(»P)4p 

- 2s»2p,('P)4p 

2s 2p4 

2s 2p4 

2s 2p4 

2s 2p4 

2s 2p4 

- 2**2p»(!'P)4p 
-2s'2p,(»P)4p 
-2s»2p»(»P)4p 
-2s12p»«»V)4p 
-2s'2p»(»P)4p 

2s 2p4 

2s 2p4 

'1s2p4 

2s 2p4 

2p». 

-2s12pI(»")4p 
2s»2p»(»P)4p 
2s»2pa(»P)4p 
2sJ2p*(»P)4p 
2pJ('I))3s 

2p». 
2p»- 
2p?- 
2p»- 

2s2p4- 

2p»(»P)3s 
2p»(3P)3s 
2p»(»P)3s 
2p,(»P)3s 
2s2p»(»S°)3s 

2s2p4- 
2s 2p4- 
2s 2p4 
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2s2p4- 

2s2p'(»S°)3s 
2s2p»(»S°)3s 
2s»2p*(»P)3p 
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:s»2p2(»P)3p 
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2s2p4-2s*2p*(»P)3p 
2s2p4-2s»2p»(»P)3p 
2s2p4-2s*2p=('P)3p 
2s2p4-2s22p*('P)3p 

2s2p4-2s»2p'(»P)3p 
2»»2p»  2sV 
2ss2p»-2s2pJ 

2s»2p'-2s2p4 

2s*2p»-2s2p4 

g*S'*P 
tp-.ip 
tp-.tp 
*D*-*P 

•D--tp 

*D*-IF 

•P*-»S 
»P*-«P 

*P*--P 
«*>*-«D 
*D' *D 
•D'-ID 
»D'.tp 

»D'-«D 
»D--*P 
«D'-«P 
»P"-«D 
•P*-«D 

«P*-«D 
«P°-»P 
lp-.ip 
«p».iS 

4P - 4D° 

«p. <!)• 
4P - 4D° 

g4S° 4P 
g*S°-*P 
g*S'-*P 

*D° - »D 
4p    4S= 
4P 4S° 
4P  4S' 
4p_ 4p« 

4P-4P° 
4P-4P° 
4P-4D° 
4P - 4P° 
<p . 4D° 

4P -4D 
4p -4D' 
4P -4D' 
"P 4D' 

jp° »D 

»D° *t> 
»D" *p 
*v - •f 
>P°. »P 

4P <s. 

•P - 4S° 
P  4S° 

4p    4S» 
4P-"S° 
K-'S" 

4P 4p- 
4p . 4p" 
4p . 4p° 
4p.4p° 
4p_4p» 

4P 

»D° 

4p° 

»P 
'P 

%-%  Pi 
**K IP» 
* % Pi 
%-% I Pi 
%-* JPI 
* - %! PI 

%-% 
%-% 

%-* 
*-* 
%-% 
%-% 

*-* 
%-% 
*A-*A 
»A-% 
"A-*A 

»A-% 
■A -% 
*A-»A 
%-A 
%-% 

%-% 
v>-% 
%-•* 
%-% 

%-% 
*-% 
Vt-% 
%-% 

%-% 
% ■% 

%-% 
%-% 

*-■% 

%-% 
Vi-% 

'h   Vi 

%-% 

%-% 
%-% 
%-% 
%-% 

PS 
Pt 
p« 
p« 

P8 
P« 
P8 
P8 
P« 

PS 
P« 
P« 
P8 
P", 

PS 
Pit 

PS 
P8 
PS 

P8 
P8 
P8 
PS 
P8 

PS 
P8 
PS 
PS 
P8 

P8 
PS 
PS 
PH 

•p° - »p 
*p° - »p 

% -•* 
H -% 
% -% 
% -% 
»A ■A 

% ■A 
»A % 
% »A 
Mi "A 
%- »A 

P8 

PS 

I'S 

13, P8 
T3.P8 
T3.P8 
T3.P8 
P8 

P8 
PS 
P8 
PS 
PS 

P8 
PS 
PS 
PS 
PS 

PS 
E6.P8 
E6.P8 
E6.P8 
E6,P? 
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Ne IV Nc V 
—— =—■•• 

Wavelength Intensity Multiple! Configuration T«n* J-J References 

Ne IV 421.609 750 9 2t»2p»-2s2p« «P*  'S %-% E6.Pt 
Ne IV 431.47 125 2»2p*-2p* »D  «P* %-Vk PI 
Ne IV 433.24 250 2»2p«-2p» »D «P* * % PI 
Ne IV m.m 700 4 2i»2p»-2s2p4 *D" - *D fc-% T3 
Ne IV 469 820 1000 4 2s«2p»  2s2p4 •D' - »D % « T3 

Ne IV 469.866 900 4 2**2p'?.»2p4 tr - «D *-% T3 
Ne IV 469.921 700 4 2s»lp*-2s2p4 •D'-»D %-% T3 
Ne IV 521.741 125 8 2s«2p"-2s2p« •P*  «D %-% T3.P8 
Ne IV S2I.820 125 8 2«»2pJ-2s2p4 •P--«D *-% TJ.P8 
Ne IV 536.97 5 2s2p4-2p* «S  «P* %-¥> P« 

Ne IV 539.73 15 2i2p -V *S  »P* %-* P8 
Ne IV 541.127 400 1 2»»2p'  2s 2p4 g*S'  4P %-Vi E6.P8 
Ne IV 542.073 500 1 2s»2p»-2s2p4 *4s- 4P *-% E6.P8 
Ne IV 543.891 750 1 2s»2p»-2s2p' g4S°-4P *-% E6.P8 
Ne IV 603.00 10 2s.2p4-2p» «p -*r %-v. Pi 

Ne IV 605.60 10 2s2p4-2p» «pip* Vk-Vi PS 
Ne IV 60653 25 2s2p4-2p» »p »r %-* Pg 
Ne IV 609.17 5 2s2p4  2p* ip.ti»" %-* Pg 
Ne IV 758.32 154 2p»-2snp»('D)3d •P-.M; %-* P8 
Ms IV 780 25 ISd 2p»-2s,2p»('D)3d »P° - «F *-% P8 

Ne IV 786.14 5 2p»-2*»2p»('D)3d »P*-«P %-% jpg 

1 

NEON V (Ne4+), Z = 10 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential  1 018 000 cm1;  126.21 eV 

Blemenl Wavelength Intensity Multiple! Configuration Term J-J References 

Ne V 118.8 50 2p»-2p4d gsp.apo 1-2 P8 
Ne V 118.9 10 2p» - 2p4d g*F - *T>° 2-3 P8 
Ne V 122.52 20Cb 2p»-2p4d •D-'F* 2-3 P8 
Ne V 123.71 30 2p»-2p4d <D-<D° 2-2 P8 
Ne V 125.9 20 >p*-2p4s g*p.'P° 2-2 P8 

Ne V 128.79 10 2s2p»-2s2p*(4P)4d »S°-'P 2-3 P8 
Ne V 129.03 50 2p,-2p4s iD - >P° 2-1 P8 
Ne V 136.21 20 2s2p»   2s2p*(4P)4s »S° - »p 2-3 P8 
Ne V 140.72 50 2s2p,-2s2p,(4P)3d »S° - *P 2-1 Pg 
Ne V 140.76 150 2s2p»-2s2pJ(4P)3d *S°-'P 2-2 Pg 

Ne V 140.79 I5Ö 2s2ps-2s2p*(4P)3d «S°-»P 2-3 Pg 
Ne V 142.44 I0G 2p'-2p3d *»P-»P° 1-0 Pg 
Ne V 142.52 100 2p»-2p3d g'P->¥° 1-1 Pg 
Ne V 142.66 40 2p»-2p3d «'P-'P° 2-1 Pg 
Ne V 142.72 150 2p»-2p3d <j'P  »P° 2-2 P8 

Ne V 143.22 50 2p»-2p3d g»P »D° 0-1 Pg 
Ne V 143.27 100 2p»-2p3d g>P-'I>- 1-2 Pg 
Ne V 143.34 150 2p»-2p3d «»P-'D" 2-3 Pg 
Ne V 147.13 150 ^-•-Ipld 'D - 'F° 2-3 P8 
Ne V 148.78 15b .,     2p3d 'D - 'P° 2-1 Pg 

Ne V 151.42 120 2p»-2p3d >D - >D° 2-2 Pg 
Ne V 156.61 20 2p»-2p3d 'S - >P° 0-1 PS 
Ne V 164.02 100 2s2ps-2u2p»(4P)3s »&°.ap 2-3 P8 
Ne V 164.15 100 2s2p«-2s2p»(4P)3s »S°  »P 2-2 Pg 
Ne V 164.29 80 2s2p»-2s2p'(4P)3s »S° - »P 21 Pg 
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Nc V Ne VI 

Efeacol Wavcfcatlfe tttcnuty ItNft^ht (Voafiguration Ten 1-1 Reference* 

Ne V 167.47 150 2p«-2p3i f*P-»P* 1-2 PI 
Ne V 167 64 30 2p»-2pJ. f*P-V 0  1 PI 
Ne V 16/67 250 2p*  2p3t t*p*r 2-2 P« 
Ne V 16/83 25 2p*-2p3i /*P-*P* 1-0 PS 
Ne V 167.« 25b 2p»-2p3» t*f-"V 2-1 PI 

Ne V 173.93 500 6 2p>-2p3* ■D-'P* 2-1 PI 
Ne V 184.73 100 2p»-2p3* •S-'P* 0-1 PI 
Ne V 195.37 SO 2i2p»-2»2p*(«P)3« -p*-*p 2-2 PI 
Ne V 195.55 30 2»2p»-2.2p»<«P)3* *r*r 2-1 PI 
Ne V 195.62 20 2»2p»-2i2p»(«P)3» *P*-*P 1-0 PI 

Ne V 357.95 400 2»*2p»-2»2pJ f*P-«S' 0-1 PI 
Ne V 358.48 500 2«»2p»-2»2p» gf*s' l-l PI 
Ne V 359.3» 500 2»*2p*-2s2p» ^•P-*S' 2-1 PI 
Ne V 365.61 1000 2s»2?»-2»2p* »D-'P* 2  1 PI 
Ne V 416.20 800 2i,2p»-2»2p» 'D-'D* 2-2 PI 

Ne V 4IM2 250 2»«2p»-2»2p' 'S-'P* 0-1 PI 
Ne V 420.39 100 2i2p»-2p« -o'-«p 1-0 P» 
Ne V 420.94 150 2«2p»-2p4 *D'-*P 2-1 M 
Ne V 422.21 150 2»2p»-2p« 1 -*p 3-2 PI 
Ne V 422.34 50 2t2p»-2p« *D*-*P 2-2 PI 

Ne V 480.41 250 2 2i»2p*-2»2p» gV-v 0-1 PS 
Ne V 481.28 150 2 2s»2pJ-2i2p> g*?*r 1-0 P« 
Ne V 481.36 250 2 2s,2p,-2»2p» g*p-*r 1-2 Pi 
Ne V 482.99 500 2 2s«2p*-2s2p* g*f -v 2-2 Pi 
Ne V 437.07 30d 2s2p»-2p" «p*-*p 2-1 PS 

Ne V 488.94     P 2.2p*-2p« •P*-»P 2-2 PS 
Ne V 568.42 400 1 2s*2p,-2i2p* **P-»D* 0-1 P8 
Ne V 569.76 250 1 7V2p*-2»2p» g*?*D" 1-1 PS 
Np V 569.83 500 1 2s»2p*-2s?rJ **P-*D* 1-2 PS 
Ne V 572.11 250 1 2f.12p»-2s2p» f»P-»D* 2-2 PS 

Ne V 572.34 800 1 2»»2p*-2s2p» g*?-n>' 2-3 PS 
Ne V 1137.0       P 2s»2p»-i»2p* **p-»s* 1-2 E22 
Ne V 1146.1       P 2s,2p*-2s2p» r*P*S' 2-2 E22 

NEON VI (Ne8+), Z = 10 
Ground State ls*2s22p *P?ya (5 electrons) 

Ionization Potential  1 273 800 cm1;  157.93 eV 

Element Wavelength Intensity Multiple! Configuration Tenn j-j Reference» 

Ne VI 110.5 20 2s,2p-2s2p(,P*)3p i;'P°-»D «A-li PS 
Ne VI 111.2 i3 2»«2p-2s2p(»P°)3p g*r »S %-tt P8 
Ne VI 113.9 10 2s»2p-2s2p('P°)3p ,*r-«p %-* P8 
Ne VI 121.14 50d 2s2p»-2s2p(*P°)3d «P-*D* %-% P8 
Ne VI 122.49 200b 2p-3d **P*-»D Vi-% P8 

Ne VI 122.69 100 2p-3d g*r-*D %-% P8 
Ne VI 136.00 40 2»2p»-'s2p(,P°)3s «p-'p* %■*> P8 
Ne VI 138.39 30 2p-3s g*V - »s Vi-Vi PS 
Ne VI 138.64 30 2p-3s **p°-*s %-% PS 
Ne VI 191.59     7 20 2s2p*-2««3p «p.ip» Mi-"A K8.P8 

Ne VI 191.77     7 20 2s2p*-2s»3p ip.ip» %-% K.8.P8 
Ne VI 399.82 50 2s«2p-2s2p* g*r -*P Vi-% PS 
Ne VI 401.14 150 2s»2p-2s2p» g*r-*p "li-1* Pi 
Ne VI 401.93 250 2s*2p-2s2p» g*r-tp %-*4 PS 
Ne VI 403.26 100 2s*2p-2s2p* ?.p«.ip %-Vi P8 
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Ne V< Ne Vn 

Element 
- - ■ : —u- 

Wivelength Inlrtuity Mu)up>i Configure bo« 
■    i         '     »■ ■  

Term 
 "i 

RcfCsTVSCCt 

Ne v; 433.18 400 2i*2p-2*2p> s*r- »s *■<* Bf 
Ne VI 435.65 400 2»*2p-2*2p* **P*-*S %-* B9 
Ne VI 440.40 100 2i2p»-2p» "Df *-% Bv 
Ne VI 440 40 10 2»2p»-2p» *D-V %-% B» 
Ne V| 41! 84 200 2»2p»-2p» V-*S' •«-% B9 

Ne VI 452.74 300 2»2p»-2p» «P-«S* %-* 8» 
Ne VI 454 07 300 2i2p*-2p« «p-«s* %-% B9 
Ne VI 558.59 50 2ka2p-2s2p* i*r-*D *-% PI 
Ne VI 562.71 10 2»»2p-2i2p» t*r-*D *-% PI 
Ne VI 562.80 150 2»*2p-2t2p* t*r*D *-% PI 

Ne VI 993.0       P 2i«2p-2*2p» f»p*-«p %-% E22 
Ne VI 997.4       P 2»«2p-2i2p» *»P*-«P *,-% E22 
Ne VI 999.6       P 2»*2p-2*2p* g*r-*v %-% E22 
Ne VI 1006.1       P 2t«2p-2s2p» g*r *r %-% E22 
Ne VI 1010.6       P 2i12p-2»2p* g*r-*r *k-Vt E22 

NEON VII (Ne«+), Z = 10 
Grou.id State  Is*2s* "S0 (4 electrons) 

Ionization Potential 1 671 792 cm1; 207.27 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ne VII 65.85 2»»-2s6p g'S - 'P* 0  1 T7 
Ne VII 67.80 50 2s2p-2sSd *r»D 2-3 T7 
Ne vll 68.28 160 2s2p-2p5p *P°-*D 2-3 T7 
Ne VII 68.92 100 2s2p-2s7d •p-.iD 2-3 T7 
Ne VII 70.990 300 2s2p-2s6d V «D 1-2 T7 

Ne VII 71.038 300 2i2p-2»6d *P*-*D 2-3 T7 
Ne VII 74.23 80 2s2p-2s7d ip« .ID 1-2 T7 
Ne VII 74.40 2s2p-2s5d *P*-»D 2-3 T7 
Ne VII 74.962 380 2s2p-2p4p 'P" »D 2-3 T7 
Ne VII 75.49 130 2s2p-2s5s •F'-'S 1-1 T7 

Ne VII 75.55 120 2i2p-2s5i »P*-'S 2-1 n 
Ne VII 75 765 500 2s»-2s4p g'S - 'P° 0-1 T7 
Ne VII 76.515 140 2i2p-2t6d ■P-.iD 1-2 T7 
Ne VII 77.25 220 2p»-2p5d »P-»D° 1-2 T7 
Ne VII 77.30 220 2p»-2p5d *P-»D* 2-3 T7 

Ne VII 80.533 520 2s2p-2s5d ■P».iD 1-2 17 
Nc VII 81.37 110 2s2p-2p4p ip-.,p 1-1 T7 
Ne VII 82.198 500 2>2p-2i4d •P*-»D 1-2 T7 
Ne VII 82.268 700 2s2p-2s4d *P«.»D 2-3 T7 
Ne VII 84.212 200 2s2p-2s4s »P"-»S 1-1 T7 

Ne VII 84.292 200 2s2p-2s4s »P*-»S 2-1 T7 
Ne VII 85.19 150 2p» - 2p4d *p.»p« 1-2 T7 
Ne VII 85.29 190 2p» - 2p4d »P-*p° 2-2 T7 
Ne VII 85.43 340 2p» - 2p4d *P-»D° 2-3 T7 
Ne VII 86.47 2p»-2p4d 'D - "P* 2-1 T7 

Ne VII 86.818 190 2p« - 2p4d iD-'^° 2-3 T7 
Ne VII 87.85 200 2p«-2p4d ■D - 'b* 2-2 T7 
Ne VII 89.02 130 2p*-2p4s 'D-'V 2-1 T7 
Ne VII 89.368 500 2s2p-2s4d 'P°-'D 1-2 T7 
Ne VII 91.5M 260 2s2p-2s4s 'P*-'S 1-0 T7 

Ne VII 92.850 90 2p» - 2p4d ■S-'P" 0-i T7 
Ne VII 94.29 400 2s2p-2p3p *P°-*P 1-2 T7 
Ne VII 94.36 500 2s2p-2p3p »P*-*P 2-7 T7 
Ne VII 94.40 400 2s2p-2p3p •P°  »P 2-1 T7 
Ne VII 94.890 300 2s2p-2p3p •P°-»S 1-1 T7 
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Ne VII Ne VIII 

Kkmeat Wavelength llfiay Muhiplri Ceafigmtioa Tera J-J kefcreaccs 

Nc VU 94.9)16 300 2s2p-2p3p »P*.»S 2-1 T7 
Ne VH 95.75 700 a2p-2p3p »P*-»D 2-3 T7 
Ne VII 95.84 250 2s2p-2p3p *P*-»D 1-2 T7 
Ne VH 97.502 730 2s»-2s3p r'S-'p- 0-1 T7 
Ne VII 103.09 2i2p-2p3p •P-'D 1-2 T7 

Ne VII 106.040 300 2s 2p-2s 3d »P*-»D 3-1 T7 
Ne VII 106 086 800 2»2p-2s3d »P*-»D •-2 T7 
Ne VII 106.192 800 2s 2p-2s 3d »P*-*D 2  3 T7 
Nt VII 107.099 200 2t2p-2p3p ip..ip l-l T7 
Ne VI! 109 820 320 2p*-2P3d ip.sp- 1-2 T7 

Ne VII 109.995 470 2p*-2p3d •P-»P* 2-2 T7 
Ne VII 110.562 400 2p*-2p3d *P-*D* 1-2 T7 
Ne VII ! 10 630 60» 2p«-2p3d »P. »D ■■ 2-3 T7 
Ne VII lil £52 220 2p»-2p3d ■D - '[>' 2-1 T7 
Ne VII 111.807 430 2p»-2p3d 'D-'F* 2-3 r: 
Ne VII 115.331 600 2s2p-2s3s *r*s 0   1 T7 
Ne VII 115.392 600 2s 2p - 2s 3s T  »S 1   1 T7 
Ne VII 115.522 700 2s 2p-2s 3s V - >s 2-1 T7 
Ne VII 115.955 330 2p»-2p3d >D-'D° 2-2 T7 
Ne VII 116 693 770 2s 2p   2s 3d 'P*   "D 1 -2 T7 

Ne VII 120.192 500 2p»-2p3s •P-aP° 1 -2 T7 
Ne VII 120.337 700 2p»  2p3s >p. »p» 2-2 T' 
Ne VII 120 487 500 2p* • 2p 3s *P  *P° 2-1 T7 
Ne VIl 121.13 500 2p'-2p3s 'D-'P° 2-1 T7 
Ne VII 121.774 260 2p»-2p3d 'S   'P* 0-1 T7 

Ne VII 127.663 710 2s2p-2s3s >V°   !S 1   0 T7 
Ne VII 133.64 150 2p»-2p3s ■S-'P° 0-1 T7 
Ne VII 465.221 700 2s»-2s2p jf'S-'P" 0-1 K6.B9 
Ne VII 558.61 400b 2s2p-2p» »p«.jp 1 -2 K6.B9 
Ne VII 559.947 300 2s2p-2pJ lp°.»p 0  1 E6.B9 

Ne VII 561.378 200 2s2p  2p' »p° jp 1   1 E6.B9 
Ne VI! 561.728 400 2s2p-2p» jp»   ap 2-2 E6.B9 
Nc VII 567.992 200 2s2p-2p» sp°.»p 1-0 E6.B9 
Ne VII 564.529 ;oo 2s2p-2p« •r - »P 2-1 E6.B9 
Ne VH 895.18     P 2s»-2s2p *'S-'P" 0-1 E22 

Ne VII 1981 974 600 2s "is - 2s 3p »S - »P" 1-2 B9 
Nc VII 1992.060 300 2s Js - 2s 3p »S - »P° 1   1 B9 
Ne VII 1997.345 too 2s3s-2s3p »S - »P0 

. 1 

1-0 B9 

NEON Vm (Nc'T), Z = 10 
Ground State  Is22s * n,2 (3 electrons) 

Ionizatio.   Potential  1 928 162 cm1   239.09 eV 

Element Wavelength Intensity Muilif.' I Configuration 

Ne VIII 11.905 40   -A Is*2s-ls2s3p 
Ne \'m 13.654 70   -A Is»2s-ls2s2p 
Ne VIA 13.710 70   -A >s'2p-ls2p» 
Ne VIII 53.8i 20 2»-10p 
Ne VIII 54.31 70 2s-9p 

Ne VIII 55.01 130 2s-8p 
Ne VIII 56.043 320 2s-7p 
Ne VIII 57.747 470 2s -6p 
Ne VIII 58.407 180 2p-9d 
Ne VIII 59.19 290 2p-8d 

Term 

g*S - «p- 
»p- - «I> 
8«S - »P° 
g*S   »P° 

*»S - «P" 
g*S - »P° 
jp'S - »P° 
*P°-»D 
2F - «D 

J   J 

Vi-H 

References 

PI0 
PI0 
P10 
T7 

Vi - % | T7 

Ti 
T7 
17 
T7 
T7 
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Ne VIII Ne IX 

Kleinem Waveientth Intcauty Multiple! Co«rfn»«tW Tarn i l Kcfcicocci 

Nc VII! 60 151 300 2p.7«j *V «D w* T7 
Ne VIII 60.413 40C 2p   7d »r-«D %-% T7 
Ne VIII 60 49 10 2p  7* «p*-«s % -Vb T7 
Ne VIII 60 796 630 2s -   p t>. «r Mi   * ■n 

Ne Vni 62 297 350 2p  6d «•"-«D V»-* T7 

Ne VIII 62 Ml 500 2p  6d -r-T) *-% T7 
Ne VIII 62 58 150 2p  6» *r*s «A -Vi T7 
Ne VIII 65 822 600 2p  5d *P*.»D *-% T7 
Ne VIII 65 895 700 2p  5d »p* «D * •%» T7 
Ne VIII 66 259 300 2p-5s «p- »s Mi ■ M, T7 

Ne VIII 66.330 350 2p   S »p--»s %-¥i T7 
Ne VIII 67.382 770 2.  4p f'S-'P' *»-% T7 
Ne VIII 73.470 700 2p   4d »P*-«D Mi    * T7 
Ne VIII 73.56} 750 2p-4<J *r»D %-% T7 
Ne VIII 74 541 650 2p   4» »p*-»s Mi -Mi T7 

Ne VIII 74.637 650 2p-4s ip-.tS *-Mi T7 
Ne VIII 88 092 850 2s-3p f»S  'P* Ml -% T7 
Ne VIII 98 115 850 2p   3d »r-»D v»-% T7 
Ne VIII 98.260 870 2p   3d •P*  *D %-% TT 
Ne VIII 102 911 790 2p   3s »P*-»S Vi    M. T7 

Ne VIM 103.085 830 2p-3s •p--»s *-v» T7 
Ne VIII 770 409 1000 2s  2p f*S «p- % * E6.B9 
Ne VIII 780.324 500 2s-2p g*s *r Vi -Mi E6.B9 

NEON IX (Ne8t), Z - 10 
Ground State  Is* !S0 (2 electrons) 

Ionization Potential 9 645 005 cm l;  1195.797 eV 

K Icmcnt Wavelength Intensity Multiple! Configuration Terra J J References 

Ne IX 10.513 50 Is»   Is8p «'s - -r 0   1 PI0 
Ne IX 10.565 70 lj«-ls7p s's -'P* 0   1 P10 
Ne IX 10.646 120 Is"    ls6p *'S   'P* 0-1 PIC 
Ne IX 10.765 230 1»»- ls5p f'S-'P* 0   1 P10 
Ne IX 11.001 350 Is»-ls4p f'S-'P* 0-1 P10 

Ne IX 11.544 570 ls»-ls3p f'S-'P* 0   1 PI0 
Ne IX 12.303 50 1 s 2s - 2» 2p »S-»P 1 -2 Pi« 
Ne IX 12.355 50 ls:p-2pa •r-'D 1   2 P10 
Ne IX 13.4*7 1000 Is»   ls2p f'S-'P* 0-1 P10 
Ne IX 13 549 150 Is1-ls2p g'S -»P* 0  1 PI0 

Ne IX 13.71      ? ( Is»   ls2s f'S »s 0-1 Kl 
Ne IX ^6.3       P 1 s 2s -1 s 7p »S.sp- 1   2 FM 
Ne IX 47.7       P ls2s - Is6p •S-«P° 1 -2 FM 
Ne IX 480       P ls2p -l.»7d »p"-»D 2-3 F20 
Ne IX 49.5       P Ii2p-ls6a »P*-*D 2-3 FM 

Ne IX 50.3       P Is2s - ls5p *S-»P* 1   2 FM 
Ne IX 52.4       P ls2p-l»5tl »P*-»D 2-3 FM 
Ne IX 56.1        P I s 2s -1 s 4p »S-»P* ! -2 FM 
Ne IX 58.468 100 Is2p-ls4d »P*  *D 2-3 PI0 
Ne IX 74.4       P U2s- l»3p *S - *P° 1 -2 FM 

Ne IX 78.300 100 Is2p-ls3d »r-'D 2-3 PIC 
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Ne X 
Ne X 

NEON X (Ne»*). Z « !0 
Ground State  Is *SW (1 electron) 

Ionizaticn Potential  10 986 875 cm1;  H62.16 eV 

EkwM 

Nc X 

|     W»vek«r-J> 

9.2*1    P 

'   iMcwuty { Mufcpkt 'dipmito Tt.-» j J kcfaraai 

Nc X 9*2   P 5f -7p r'ST *-% 02 
Ne X 94*1    P It   6p r»s *r v.  % 02 
Ne X • .71*    P 10 

1*- 5p t*s *r "ra-% 02 
Ne X 10.239   P 30 

It - *p 
ls-3p 

i-^s «r *k-% G2.KS 
i»s-«r %-% G2.KI 

Ne X I3.IM   P 100 l»-2p 
2-7 
2-6 
2-5 
2  4 

Ne X ».65     P r*s-»P* %-% G2.KI 
Ne X 4096     P G2 
Nc X 43.35      P G2 
Ne X 41.55     P 02 

02 
Ne X 6552     P 

2-5 
3-7 
3-6 
J   5 

Nc X 100.41      P G2 
Ne X 1092«      P G2 
Nr. X 128 06     P G2 
Ne X IJ7.3       P G? 

3-4 Gi 
Ne X 21641      P 4-7 

4-6 
4-5 
5-7 

Ne X 2623       P G2 
Ne X 4048        P G2 
Nc X 465 0        P G2 
Ne X 745 4        P G2 

i - 6 G2 
Nc X 12363       P 

6-7 

■ ^—=- .—^J. 

1 

. i 
1 

G2 
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Na Na I 

SODIUM, Z « II 

Unclassified. Lines 

Eleacat Wavekaglfc lateuity Muh»'« Coafjrmtioa Tom J-J Reference! 

Nu 67.027 100 S21 
N« 70.320 10 S21 
Na 71.UM 10 S21 
N* T! 12* 1» S2I 
Na 77.076 iö S21 

Na /8.023 10 S21 
Na 86 890 to S2I 
Na 87.524 200 S21 
Na 93.070 10 S21 
Na 95 796 10 321 

Na 96 018 100 S21 
Na 96.572 10 S21 
Na 104.314 10 S21 
Na '.04.440 10 521 
Na 106.345 2on S21 

Na 106.703 lOd S2I 
Na 110.474 10 S21 
Na H0.177 100 S2I 
Na 112 526 10 S21 
Na 112.641 10 S21 

Na 113.061 100 S21 
Na 120.220 100 S2I 
Na 120.298 100 S^-l 
Na 120 430 10 S2: 
Na !22.330 10 S21 

Na 127.953 100 S21 
Na 128.112 300 S21 
Na 138.628 200 S2I 
Na 193.807 10 S22 
Na 217.385 16 S22 

Na 425.245 10 SZ2 
Na 515.952 100 

. 

S22 

SODIUM I (Na0+), Z = 11 
Ground State  !s*2sa2p63s fSm (I! electrons) 
Ionization Potential 41 449.44 cm*; 5.139 eV 

95 



Na II Na II 

SODIUM II (Naä+), Z = 11 
Ground State  lsa2s22p« »S0 (10 electrons) 

lonization Potential 381 395 cm1; 47.286 eV 

Element Wavelength Intensity Multiple! Configuration Term j-j Reference* 

Na II 269.993 10 2p8-2p,{!"P*)7s »'S-•*[•*!• 0-1 CIS 
Na II 270.947 7 2p,-2p*(*P*)7s *>s-%[%r 0-1 Cl8 
Na II 271.373 5 2p«-2p,(»P°)6d *'S-%[Vkr 0-1 Cl8 
Na II 273.940 12 2r«-2p*(,P*)6s *'S-%[%]• 0-1 Cia 
Na II 274.023 12 2p»-:p»(*P°)5d *'s-%[»*r 0-1 C18 

Na ü 274.931 20 2p«-2p»(»P°)6s g'S-*W 0-1 CI8 
Na II 275.003 20 2p«-2p»(»P°)5d i'S-%(%]• 0-1 Cl8 
Na II 275 218 5 2p«-2p«(»P,,)5d «'S-%[%)• 0-1 CI8 
Na 11 281.691 25 2p»-2p«(lP")5s «■s-%[%r 0-1 C18 
Na II 281 788 25 2p»-2p»(2P°)4d «'s-vii%r 0-1 C18 

Na II 282.709 35 2p«  2p»(*P°)5s *'s-%[%r 0-1 C18 
Na II 282.803 35 2p»-2p»(2P°)4d «■s-*[%r 0-1 CM 
Na II 283.258 15 2p«-2p«(»P°)4d «'S-%[tt]° 0-1 CM 
Na II 300.153 160 4 2p»-2p»(,P°)3d «'S-%[*]• 0-1 C18 
Na II 300.202 160 2p»-2p»(*P°)4s «■s-^i^r 0-1 C18 

Na II 301.318 90 2p»-2ps(»P°)4s «'S-%[%]" 0-1 Cl8 
Na II 301.436 100 3 2p«-2ps(2P°)3d s's-%i*r 0-1 C18 
Na II 302.446 60 2p«-2ps(,P°)3d *lS-%[%]° 0-1 C18 
Na II 372X74 200 2 2p»-2ps(1P°)3s «'S -%[%]" 0-1 CM 
Na II 376.377 200 1 2p«-2p5(»F)3s «•s%i%r 0-1 CM 

Nf II 1276.597 30 2ps(,P°)3s-2ps(?P°)4p %[%]--%[%] 2-2 CM 
Ni 11 128. 308 15 2p5(2P°)3s-2p»(JP°)4p %!%]-%[%] 2-1 C18 
Na II 1285.117 12 2p»(IP°)3s-2psPP°)4p "&[%]"- Vkf%] 2-1 C18 
Na 11 1285.686 25 2p8(»P<,)3s-2pls(,P°)4p *[%]•-Mrt'vfcl 1-0 C!8 
Na II 1289.213 60 2p5(2P0)3s-2p5(2P<')4p %[%]"-%[%] 1-2 C18 

Na II 1293.974 60 2p5(JP°)3s-2p»(»P")4p %[%]*-%(%] 1-1 C18 
Na II 1297.856 '2 2p»(*P°)3s-2p5(sP°)4p %[%]°-%[%l 1-1 C18 
Na 11 1298.142 15 2p5(,P°)3s-2ps(2P°)4p ^w-^ittj 2-2 C18 
Na II 1299.018 30 2ps(*P°)3s-2ps(1P0)4p »i[%r-*[*i 2-1 Ci8 
Na II 1301.782 15 2p5(2P°)3p-2ps(sF)6d a*[%i-»A[%r 1-1 CM 

Na II 1303.957 15 2p»(2P°)3s-2ps(2P°)4p %[%]"- %[%] 0-1 C18 
Na II 1304.546 15 2p«(2P'>)3s-2p5(2P0)4p %[%r-»Ä[Vii] 1-0 C18 
Na II 1306.618 20 2p»(2P°)3s-2ps(2P°)4p %[»*r-1A('li] 2-2 CM 
Na II 1307.93* 10 2D5(2P°)3S-2P

5(2P<')'»P %[%]*-%[%] 0-1 CIS 
Na II 1311 158 10 /os('Pa)3ä-2p5(2P°)4p %[%r-%i*j 1-2 C18 

Na II 1312.026 30 2ps(»P°;33-2p«('P°)4p *[%]•-%[*] 1 -1 C18 
Na II 1312.587 20 !             2p8(*P°)3s-2p»(äF)4p 3kl3b]°-W'l 2-3 C18 
Na II 1322.295 12 |             -p\*?0)3s-2ps(1P°Kp %[,Ä]°-sA[»Äi «-! C18 
Na II 1327.742 50 2p5(iP°)3s-2p5(2P°)4p %[%J°-»A[%j 2-1 C!8 
Na II 1328.497 12 2p5(1P°)3p-2p=(lP°)6d %[%i-*Ai%r 1-1 CM 

Na II 1338.575 35 2p5(2P°)3s-2ps(2P°)4p WkY-Wk] 1-0 C18 
Na II 1341.369 35 2p5(2P°)3s-2ps(sr)4p :-.i%r-*w 1-1 C18 
Na II i342.401 20 2D»(2P°)3s-2p5(»P°)4p «[%]*-%[%] 1-2 CM 
Na II 1347.543 45 2p5(2P°)3s-2p«(2P°)4p %f%]°-Vi[fc] 1 -1 C18 
Na II 1351.799 12 2p5(«r);s-2p,>(2Po)4p %[%]"-%(*] 1 -1 C18 

Na II 1352.118 n      i 2pll(2P°)3s   2pB(2P°)4p ViiV.r-%[Mi] 0-1 C18 
Na II 1359.055 20 2p5(2P°)3s   2p5(2P0)'»P %!%]"-%[%] 1-0 C18 
Na II 1366.242 15 2p»(2P°)3s-2ps(2Pt)4p %[%]"-*[%] 1-2 C18 
Na II 1374.688 90 2p5(2P0)3p-2p»(,P°)7s %[%]-%[%]• 2-1 C18 
Na II 1375.618 15 2p5(2P°)3s-2p5(2P°)4p %[%]"-%[%] 1-2 C18 

Na II 1381.236 30 2p»(2P°)3p-2p5(2F)6d *&[*&]-*A(%F 2-1 C18 
Na II 1384.794 10 2p5(2P°)3p-2p»(JP°)7s •*!*]-%i%r 1-1 C18 
Na II 1392.316 10 2p5(sP°)3p-2p5(sP°)6s %[%]-%[%r 1-1 CM 
Na II 1392.940 15 2p5(»P°}3p-2p5(»P°)6s %{%]-%[*]* 1-0 CI8 
Na II 1398.143 12 2ps(2P°)3p-2p5(2P°)5d %[%i-%[%r 1-2 C18 

Na II 1399.070 30 2pl,(2P°)3s-2p»(2P0)4p %[%]*-«[%] 1-1 CM 
Na II 1399.860 12 2p»(»P°)3p-2pl,(3P0)7s %[%j-%[%r 2-1 C18 
Na II 140/.675 90 2p"(2P',)3p-2p5(2P°)7s %[%]-%[%jo 2-1 C18 
Na 11 1410.374 12 2p»(,P°)3p-2pl,(,P°)7s %[%]-%[»Ar 1-1 C18 
Na II 1411.536 7 2p5(2P°)3p-2p»(2P°)6d %i*)-%[%r 2-1 CI8 

% 



Na II Na II 

Element Wavelength Intcmily Multiplei Configuration Tem> jj References 

Na II 1416.579 20 2p*{,F')3p-2p»(«n7» %i%j-%[%r i-i C18 
Na II 1420.2,6 12 2p»{*P*)3p-2p»(»P,,)5d %[%]-*[*)• l-i CIS 
Na 11 1421J» 7 2p«(,P*)3p-2p»(«r>6d %l%l-«äIHr i-i Cli 
Na II 1422.9% 12 2p'(*P*)3p-2p»PP*)7s •A[»A]-vi[%r 2-1 CIS 
Na 11 1425.499 7 2p»(«P*)3p-2p»(»P")6d %!*]-%[*]' 1-1 C!8 

Na 11 1426.048 7 ?.p«(*P*)3p-2p»(»P-)5d *[vij-%('Ar 1-1 CU 
Na II 1429.963 10 2p»(1P")3p-2p»(,?,)6d %[**]-%[»*]• 2-1 Cl« 
Na 11 1431.0.5 7 2p»(,P*)3p-2p»(,P")7s »4{%]-»4[%r 2-1 Cl8 
Na II 1431.278 15 2p'(«P°)3p-2p'(fP")7s %[Vi)-%ivir 1-1 CI8 
Na II 1435.776 10 2p*(»P,)3p-2p,(2P°)6d %[*!•*[%]* 0-i CIS 

Na II 1442.907 30 2p*(tP°)3p-2p»(»P*)6d »«[*]-%[%]' 2-1 CI8 
Na II (455.969 12 2p*(*F,)3p-2p»(,P*)7» %[tj-»A[%r 0-1 CI8 
Na II 1462. lfSG 10 2p'(*F)3p-2p»(,P°)6d ■AffcJ-^fVk)0 2-1 CI8 
Na II 1470 916 10 2p*'*F)3p-2p»(,P,')6d %iyt]-%i^r 1-1 CIS 
Na II 1481.578 15 2pVn3p-2pf(,P°)5d %[%]-%[%r 3-2 CI8 

Na II 1483.507 15 2p»(*P*)3p-2p«(«P°)6s W*]-W*V 2-1 C18 
Na II 1484.677 15 2p»(»P0)3p  2p»(*P°)5d %[%!-%{%)• 3-3 CI8 
Na II 1485.987 25 2p,(rP°)3p  2p»(*P*)5d fcnij-ttw 2-' CI8 
Na II 1494.779 20 2p«(*P°)3p-2p»(*P°)5d %i%j-%(%r 2-2 Cl« 
Na II 1495.212 45 2p«(»P°)3p-2p»(,P°)6s *[%]-%[%)" 1   1 C18 

Na II 1496.0!1 40 2p«(»n3p-2p»(»P°)6s %[%)-%[%]" 1-0 CI8 
Na II 1497.731 45 2pc(JP°)ip-2p»(,P°>5d %[%!-%[%]' I-i C18 
Na II 1501.995 25 2p«(3P°)3p-2p»(»P°)5d %!%j-%[%r 1-2 CI8 
MC II 1506.407 m 2pll(»P0)3p-2p«(,P°)5d %[*]-%[*]• 3-1 Ci8 
Na II 1506.914 60 2p«(2P'')3p-2p!i(2P°)6ä %[sj-*[%r 3-2 Cl8 

Na II 1510.701 35 2p»(*P',)3p-2p«(:'P°)5d ^i^i-^i^r 3-2 C18 
Na II 1513.102 70 2p»f»P°)3p-2ps(,P°)6s ^i% ]-%[%]" 2-1 CI8 
Na II 1515.229 30 2p'(1P°)3p-2p«(,P°)5d %[%] -%[%r 2-1 C18 
Na II 1515.709 30 2p*(»P°)3p-2p»(,nCs %[%)-%[%j,> 2-2 CI8 
Na II 1518.505 35 2p»(«P<,)3p-2ps(JP°)6s %[%j-|üi%r 2-1 C18 

Na II 1519.629 60 2p«(*P°)3p - 2ps(*P°)5d **[%!-%[%]• 2-2 C18 
Na II 1525.311 30 2p5(IP°)3p-2p»(»P',)6s M*i-*[*r 1-1 CI8 
Na II 1527.555 15 2p»(»P'')3p-2p»(*P°}5d %!**]-%(%]• 1-1 Ci* 
Na II 1527.985 20 2ps(2P°)3p-2p(s(2P°)6s %pk]-%[**l' 1-2 Cl8 
Na II 1528.742 50 2p»(»P°)3p-2p5(»r)5d %[%]-%[%]" 2-3 Ct8 

Na II 1530.307 50 2p»(*P0)3p-2p»(*r)5d ü[%j-'A[%r 2-2 CIS 
Na II 1534.163 10 2p5(*P°)3p-2p«(»n5d %[%]-%[Vi]° ! -1 Cl8 
Na II 1534.538 25 2p»(*P°)3p-2p5(»P°)5d %[%]-%(Vi]° 1   0 OS 
Na II 1534.737 12 2p»(JPc)3p-2p5(>n6s %[%]-'A[^]0 1-1 Ci8 
Na 11 1539.895 12 2p«(,t°l3p-2p,i(*P)6s %i%]-M^}° 2-1 C18 

Na II 1546.722 12 2p«(»P°)3p-2p5(»P',)5d %[%l-%[%i° 1-2 C18 
Na II 1547.066 15 2p5(2P°)3p-2p5(,P°)5d %[%]-%[%]" 2-2 Cl8 
Na II 1549.352 20 2p5(,P<')3p-2p«(1P°)5d %[%]-Vi[%f D-l C18 
Na II 1549.507 20 2p*(,P°)3p-2r5(iP°)6s %[%]-%[%]" 2-1 C18 
Na II 1550.348 20 2p5(,P°)3p-2p5(*P°)6s %[%]-%[%l° 1-0 C18 

Na II 1551.793 20 2p«(1P°)3p-2p»(>F)5d %[%!-%(*]• 2-1 C18 
Na II 1551.934 20 2p*(,P°)3p-2p«(*P°)5d %[%]-%[%]" 2-2 C18 
Na II 1552.203 20 2p»(2P°)3p-2p5(»P°)5d %[%]-%t%r 1-1 C18 
Na II 1556.370 15 2p5(»P°)3p-2p»(2r)5d %[%!-%[% ]° 2-2 C18 
Na II 1556.753 12 2p5(2P°)3p-2p'(JP°)5d %I%]-%!**]* 1-2 C18 

Na II 1558.678 7 2p«(2P°)3p-?.p5(2P°)5d %(%1-*W° 2-1 C18 
Na II 1568.673 10 2p8(»P°)3p-2p»(IP°)5d %flM-*Ai*r 1-1 C18 
Na ü 1569.264 20 2p5(IP°)3p-2p»(,P°)6s tt[%]-*[%]" 1-2 C18 
Na II 1573.430 10 2p«(,P°)3p-2p«('P°)5d %[%j-%[%r 1-2 C18 
Na II 1574.110 12 2p»(2P,')3p-2p>(2P°)5d %[%j-%[%]° 2-1 C18 

Na II 1574.664 7 2p»('P'')3p-2p5(2P°)6s %[%]-%[%]" 2   2 C18 
Na II 1575.749 15 2p»(2P,')3p-2p5(2P°)5d ■At^j-^f^r 1-1 C18 
Na II 1.576.118 12 2p5(2P°)3p-2p»(2P°)5d %[%]-%[%]" 1-0 CIS 
Na II 1578.807 12 2p«(2P°)3p-2ps(2P'>)6s %[%]-%[%]" 0-1 C18 
Na II 1581.108 25 2p«(2P°>3p-2p5(2P°)5d *[%!-%[%]" 0-1 Cl8 

Na II 1581.835 20 2p«('P0)3P-2p»(2P°)6s %[%j-%[%r 1-1 C.i 
Na II 1584.173 20 2p'(2P'')3p-2p»(2P°)5d Wh]-%[%)° 1-1 CI8 
Na II 1588.983 7 2p5(2P0)3p-2pä(2P°)5d %[%]-%[%r 1-2 C18 
Na II 1591.321 15 2ps(»P°)3p-2pl'(2P')5d %[%]-*[%]* 1-1 C18 
Na II 1591.712 7 2p5(2P°)3p-2i,'(2P'')5d %I*I-»*[%]* 1-0 C18 
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Na II Na II 

Element Wavelength Intensity Multipkt Coafigaratioa Tern l.l 

Na II 
Na II 
Na II 
Na II 
Na II 

1621.940 
1622.347 
1626.372 
1652.921 
1668.569 

12 
12 
20 
20 
35 

2p»Pr)3p   2p»(*P*)4<i 
2p»(»r)3p-2p»(»r,)5« 
2p*(*P*)3p-2p»(*P,)4d 
2p»{*P,)3p-2p»(1P*)5» 
2p»(«?*)3p-2p»(»P*)4<i 

ft[tt)-tt[«r 1-1 
1-0 
12 
1-1 
1-2 

Na II 
Na II 
Na II 
Na II 
Na II 

1671.886 
1673.649 
1743.309 
1746.996 
1752.185 

35 
15 
15 
0 

12 

2p»(*P*)3p-2;>»(*n4d 
2p*PP*)3p-2p*(,P*)4d 
2p,(*P*)3p-2p»(*P*)5i 
2p»(*P*)3p-2p,(*n4d 
2p»(»P*)3p-2p»<*P*)4d 

1-1 
1-0 
2-1 
2 1 
2-2 

Na II 
Na II 
Na II 
Na II 
Na II 

1756.817 
1759.572 
1763.325 
1763.84t 
1768.603 

10 
30 

7 
30 

7 

2p»(tP*)3p-2p»(*P*)4d 
2pVP*)3p-2p*(»r)5s 
2p»(*P*)3p-2p»<*P*)4d 
2p«(*P*)3p-2p»(*P*)5* 
2p»(1P*)3p-2p»(*P*)4d 

*|%J-Vk[Vir 
2-3 
l-j 
1-1 
1   0 
1-2 

Na II 
Na II 
Na 'I 
Na II 
Na I! 

1776.571 
1778.243 
1778.905 
1779.906 
1783.043 

90 
40 
0 
0 

60 

2p*(«r)3p-2p*(*r)5s 
2p*(,P*)3p-2p»(*P')4<l 
2p6(1P*)3p-2p»(*P*)4<l 
2p*(*r)3p-2p*(*P-)6» 
2p»(1P*)3p-2p»(*P*)5* 

3-2 
3-3 
3-2 
0-1 
2-1 

Na II 
Na II 
Na II 
Na U 
Na II 

1783.475 
1785.989 
1787JK9 
1788.846 
1790.562 

15 
12 
89 
45 

2 

2p»('P*)3p-2p»(*P*)5d 
2p*(*P°)3p-2p4(*P')4d 
2ps(«P°)3p-2p*(»P*)4d 
2p*(*P*)3p-2p»(*P")5s 
2p»(aP°)3p  2p*(«P*)4d 

0-1 
3-3 
3-4 
2-2 
2-3 

Na II 
Na II 
Na II 
Na II 
Na n 

1791.224 
1791.862 
1795.772 
1798.410 
1800.048 

35 
30 

1 
80 
25 

2p,(1P°)3p-2p«(»P°)4d 
2p»C«P*)3p-2p*(*P"')5s 
2p»(*P°)3p-2p»(*P0)4d 
2p8>'?°)3p-2p*(,'P0)4d 
2p»C'I>°)3p-2p,(,P°)5$ 

%f%)-%l%f 
2-2 
2-1 
2-1 
2-3 
1-1 

Na II 
Na II 
Na II 
Na II 
Na II 

1801.256 
1803.833 
1805.998 
1806.061 
1807.092 

45 
15 
12 
10 
90 

2p»(*P*)3p-2p-(sP°)4iJ 
2p'(»P,')3p-2pI(»P')4d 
2p«(,F)3p-2p»(«P°)5s 
2p'(*P°)3p-2p»('P°)4<3 
2ps:BP0)3p-2p»(»P°)4d 

%[%]-%[%r 
2-2 
1-1 
1-2 
2-3 
2-2 

Na II 
Na II 
Na II 
Na II 
Na II 

180ft.?75 
1814.474 
1818.473 
18:8.628 
1819.024 

60 
25 

5 
7 

20 

2p«(*P,,)3p-2p»(»P0)4d 
2p«(sP°)3p-2p»(»P°)5s 
2p»(,P0)3p-2p»(»P,,)4d 
2p'(,P'')3p-2p'(»F)4d 
2p»(*P")3p-2p«(,P°)5s 

1-2 
1-1 
1-1 
1-2 
1-0 

Na II 
NT II 
Na II 
Na II 
N2 II 

1821.695 
1822.568 
1824.098 
1825.730 
1830.124 

i0 
5 
0 
7 

20 

2p»(»F')3p-2p'(«P°)5s 
2p«(sP°)3p-2p«(*n4<l 
2p»(*P,')3p-2p«(«P0)4il 
2p'(,P°)3p-2p5(»P°)4.1 
2p»(,P°)3p-2p»(*n4<i 

2-1 
1-1 
1 -2 
2-1 
1-2 

Na II 
Na II 
Na II 
Na II 
Na II 

1831.172 
1831.402 
1833.873 
1835.217 
1836.367 

12 
1 

45 
80 

2 

2ps(,P°)3p-2p»"P°)5s 
2p«(»P0)3p-2pa(2P°)4d 
2p«(*P,,)3p-2p':(,P°)5s 
2ps(,n3p-2p»(»P°)4d 
2p»(»P°)3p-2p*(,P')4d 

0-1 
2-2 
2-1 
0-1 
2-3 

Sa II 
Na II 
Na II 
Na II 
Na II 

1837.522 
1837.890 
1839.270 
1839.835 
1840.032 

15 
45 
20 
25 
20 

2p'(,P°)3p-2p»(»i>0)4d 
2p'(,F°)3p-2p»(,P<')4d 
2p»(»P°)3p-2p'(,P°)4d 
2p«(1P°)3p-2p«(*P°)5s 
2p»(,P°)3p-2p,(»F)5s 

2-2 
2-1 
1 -1 
1-0 
2-2 

Na II 
Na II 
Na II 
Na II 
Na II 

1841.822 
1843.016 
1851.194 
1853.166 
1857.265 

60 
70 
70 
80 
25 

2p»(,P°)3p-2p«(»n4d 
2p«(,P°)3p-2p»(*r)4d 
2p«(»P0)3p-2p«(»P°)4d 
2p'(JP°)3p-2p»(,P°)4d 
2ps(«P<,)3p-2p5(,P0)4d 

%[Vi]-Mt[%]° 
%f%I-%[%]' 

2-3 
1-2 
1-2 
2-2 
2-1 

Na II 
Na II 
Na II 
Na II 
Na II 

1857.576 
1863.898 
1865.139 
1866.452 
1871.517 

40 
15 
35 
45 
40 

2p»(»P")3p-2p»(,P°)58 
2p,(»P°)3p-2p«(,P°)5s 
2p»(*P,')3p-2p«(*P°)5s 
2p»(,P°)3r-2p'(,P°)4d 
2p»(*P°)3p-2p«(,P',)5s 

Mi [%]-%[% J° 
%[%)-%{* 1° 

1 1 
1-2 
2 1 
1 -2 
2-2 

Refercacet 

Cll 
Cll 
Ci« 
Cll 
Cll 

Clt 
CM 
Clt 
Cl« 
CI3 

Clt 
Cll 
C:s 
Clt 
Clt 

Clt 
Clt 
C18 
Clt 
CIS 

Clt 
CM 
Clt 
Cli 
Clt 

eis 
Clt 
Clt 
Clt 
Clt 

Clt 
C18 
CM 
Clt 
C18 

Clt 
Clt 
Clt 
C18 
Clt 

Clt 
eis 
Clt 
Clt 
Clt 

C!8 
Clt 
CIS 
C18 
C18 

CIS 
Clt 
Clt 
C18 
C18 

C18 
Cl» 
C18 
Clt 
Cl8 

C18 
C18 
Clt 
C18 
C18 
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Na H Na III 

Ekueat 
 1   \ 

WivcIcBfth Intensity Multiple! Configuralioa Term it 

Na II 1873.369 45 2p»(*P*)3p-2p1(»P*)4d %[*)%(%)' 2-3 CIS 
Na II 1874.098 15 2p»(»P*)3p-2p»eP*)W *I%;-*(%]* 2-2 CIS 
Na II 1875.075 60 2p*(*P*)ip-2p»(,,P*)5i %[%]-«[%]' 0-1 CIS 
Na II 1877.365 20 2p»f*P*)3p-2p»(,P*)4d %[«]-»(«r 1-2 Cis 
Na II 1679.240 30 :> ;*P*)3p-2p»(*P*)4d «[*]-«[«]* 0-1 CIS 

Na II 1883.460 20 2p»PP*)3p-2p»(*P*)4d *[%]%[%)* 1-1 Cis 
Na II 1883.804 20 2p»(»P*)3p-2p»(,P")<«l %l* ]-*!%]• 1-0 CIS 
Na II 1885.091 50 2p»(«P*)Jp-2p,(,P*)4d *[*]-*[*)" 2-2 C:s 
Na II 1885.742 45 2p*(«P*)3p-2p»<*r)5s ■*[%) -%[%]• 1-2 CIS 
Na II 1889.317 30 2p»(»P*)3p-2p»(,P*)4d VM*i-*t%r 2-1 CIS 

Na II 1899.523 30 2p»(*P*)3p-2p»(*P*)4<l y,i%]-*«[%r 1-2 CIS 
Na II 1903.831 15 2p»(*P*)3p - 2p»(*P*)4d vti%j-%[%r 1-1 CIS 
Na 1! 1906.112 15 2p*(*P*)3p-2p»(,P*)4d %[%i-*[%r 1-0 CIS 

SODIUM ID (Na2+), Z = 11 
Ground State  ls22s22p5 *PS,2 (9 electrons) 

Ionization Potential 577 800 era1; 71.64 eV 

Element Wavelength Intensity Multiple! 
   

Configuration 
  

Tenn J-J References 

Na in 183.575 10 2p" - 2p«('D)4d g*r-t> %-% S22 
Na m 183.747 100 2p» - 2p«(»D)4d g*r-*p %-% S22 
Na III 184.218 10 2p«-2pM'D)4d g*r*p ■A-Vi S22 
Na HI 188.870 200 2pi-2p«('S)3d g*P°-»D %-% S22 
Na III 189.346 100 2p»-2p«('S)3d g»r-»D Mi-% S22 

Na in 194.032 100 2p*-2p«(»P)4d g»r-«p %-% S22 
Na in 194.166 10 2p»-2p«('P)4d g«P°.»P %-Yi S22 
Na HI 194.306 lOOri 2p5 - 2p«('P)4d g»P° T> *-* S22 
Na HI 195.538 10 2p»-2p«('D)4s g'F-'D %-% S22 
Na in 202.184 400 2p»-2p«('D)3d g*r.*D %-% S22 

Na in 202.490 200 2p»-2p«(>D)3d g*r*D %-% S22 
Na in 202.720 300 2p»-2p«('D)3d gt?'.t? %-% S22 
Na HI 202.760 300 2p»-2p4('D)3d t*r-*e *-* S22 
Na HI 203.050 300 2p«-2p4('D)3d S*P°-«D </»-% S22 
Na HI 203.282 200 2p»-2p*('D)3d «»p°-»p Vi-% S22 

Na III 203.324 200 2p*-2p4('D)3d g*p°-»p Vi-W S22 
Na in? 206.871 10 S22 
Na HI? 207.458 10 S22 
Na HI 214.235 400 2p»-2p4(»P}3d g»p--»p *-% S22 
Na HI 214.596 200 2ps-2p4(sP)3d gip-.ip %-% S22 

Na HI 214.868 400 2p5-2p4('P)3d s»P».ip Vi-% S22 
Na III 215.042 200 2ps-2p4(»P)3d g»r-»D %-% S22 
Na III 215.230 400 2p»-2p4(»P)3d g»p°-«p % -Vs S22 
Na HI 215.340 400 2p»-2p4(»P)3d g*P°-»D %-tt S22 
Na III? 215.498 10 S22 

Na HI 215.671 400 2p»-2p4(*P)3d g»P°-»D fc-tt S22 
Na HI 215.870 100 2ps-2p4(»P)3d g.p».4P                   ? *-Si S22,K8 
Na HI? 216.120 100 S22 
Na III 229.868 300 2p8-2p4('S)3s *-»P*-»S %-% S22 
Na III 230.593 200 2ps-2p4('S)3s g«P°-»S V,   * S22 

Na III 250.515 800 2p5 - 2p4('D)3s g»r-«D %-** S22 
Na HI 251.371 600 2p»-2p4('D)3s 8»P°->D %-* S22 
Na III 266.893 500 2p»-2p4(»P)3s gSp-.Sp %-% S22 
Na HI 267.642 800 2p»-2p4(»P)3s g*P'-»P *-* S22 
Na HI 267.868 600 2p«-2n4f»Pi3* g«P°-»P Vi-% S22 
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Na ID Na III 

Element Wavelength Intensity MutUpki Conftfuntkm Term J-J Reference» 

Na III 268.623 500 V-VW3* fV-'P *-* S22 
Na ID 272.441 IM 2p»-2p4(*P)3» g*r -X %-% S22 
Na in 3T8.143 1000 2a* V-2» 2p» g*V*-*U %-fc E6.S22 
Na in 380.107 800 2»*2p»   2s2p« g*t*.*S %-Vi E6.S22 
Na 1U 1100.49 100 2p4(»P)3p-2p<(,D)3d * ■4-V» T4 

Na III 1122.30 10 2p<(,P)3p-2p«(,D)3<l «p»  «F %   % T4 
Na IU 1153.04 40 2p*(*P)3p-2p«('D)3d 4P°-*P *-% T4 
Na IU 1180.40 160 2p4(,D)3P-2p4(,Si3d «D" - »b *-% T4 
Na in 1221.12 too 2p4(-T)3p-2p4(,D)3d 4D° - *D *-* T4 
Na III 1223.44 80d 2p«(»P)3p-2p«(,D)3d 4D«.ip %-% T4 

Na III 1224.73 80 2p*(*P)3p-2p«('D)3d 4D° - «D V4-* T4 
Na III 1235.40 (HM V{*?)3p-2p4('r«)M 

4D°-«G %-ft T4 
Na III 1256.68 20 2|A"P);p-2p«('D)3J •D" - «D •*-% T4 
Na III 1265.66 40 2p4(»P)3p-2p4('D)3d *D" - »P %-% T4 
Na III 1337.39 120d 2p4(*P)3p-2p4('D)3d •F* - *P % % T4 

Na III 1427.27 10 2,A*P)3s  2p«('D)3p ip.«D° %-% T4 
Na III 1436.21 240 2p4(*P)3s-2p4<,D)3p »p  >p° %-Vi T4 
Na III 1458.15 60 2p4(»P)3s-2p4('D)3p *P  *P° %-Vi T4 
Na III 1529.67 20 2p4CP)3p-2p4(*P)4s 4P°.»p 'k-Vi T4 
Na in 1541.19 20 2p4(*P)3p-2p4(»P)4s 4p«    »p %-% T4 

Na III 1548.68 160 2p4(»P)3p-2p4(»P)4» 4p° _ ap *-% T4 
Na III 1602.91 100 2p4(*P)3p-2p4(*P)4s 4p°_4p %-tt T4 
Na III 1604.47 120 2p4(»P)3p-2p4(*P)4s 4p°.4p •*-% T4 
Na IU 1610.97 80 2p4(*P)3p-2p4('P)4s 4p   . 4p % -% T4 
Na III 1613.77 160 2p4(»P)3p-2p4(*P)4» 4p«     <p %-% T« 

Na III 1621.94 100 2p4(»P)3p-2p4('P)4s 4P» . 4p %-% T4 
Na III 1624.07 240 2p4(*P)3p-2p4(»P)4s 4p° . 4p ■*-■* T4 
Na JII 1633.64 80 2p4(3P)3p-2p4(,P)4s 4P- . 4p %-% T4 
Na III 1Ö509I 20 2p4(»P)3p-2p4(»P)3d 4p« _ 2p *-% T4 
Na III 1658.71 40 2p4(»P)3p-2p4(»P)4s 4D° - *P ti-% T4 

Na in 1669.57 60d 2p4(*P)3p-2p4(>P)4s 4D° - «p ■A-% T4 
Na in 1669.52 60d 2p4(,P)3p-2p4(»P)3d 4p« . »p Vi-% T4 
Na III 1678.74 20 2p4('P)3p-2p4('P)3d 4P« . 1F •*-«* T4 
Na III 1691.70 20 2p4(»P)3p-2p4('P)3d 4P° . =p ■li-vi T4 
Na III 1718.48 10 2p4PP)3p-2p4(JP)3d 4p« . SD %-* T4 

Na IU 1719.60 10 2p4(»P)3p-2p4(*P)3d 4p» . «D yi-ti T4 
Na III 1731.08 10 2p"(*?)3p-2p4(sP)3d 4p° . »F %-% T4 
Na in 1741.33 20 2p4('P)3p-2p4(,P)3d 4p».4F ■*-*. T4 
Na III 1746 39 10 2p4(»P)3p-2p«(«P>3d 4p° . 4F %-% T4 
Na III 1752.06 20 2p4(sP)3p-2p4(»P)4s »D° - *P %-% T4 

Na HI 1752.65 60 2p4(»P)3p-2p4(JP)3d 4p°    4p %-% T4 
Na III 1754.97 10 2p4(*P)3p-2p4(»P)4s 4D° - 4P %-* T4 
Na III 1761.05 20 2p4(»P)3p-2p4(»P)4s 4D° - 4P %-% T4 
Na in 1762.13 10 2p4(»P)3p-2p4(»P)4s 4D° - 4P ■A-V4 T4 
Na III 1763.84 60 2p4CP)3p-2p4(»P)3d 4p°    4p %-tt T4 

Na in 1767.21 10 2p4(*P;3p-2F4(3P>3d 4p» . 4F Vi-% T4 
Na III 1773.00 10 V(*P)3p-2p4(»P)3d 4p» . 4p %-% T4 
Na III 1775.32 10 2p4(»P)3p-2p4(»P)4s 4D° - 4P ■*-% T4 
Na III 1782.92 240 2p4('P)3p-2p4('P)3d 4p° . 4p Mi-% T4 
Na III 1791.23 200 2p4(*P)3p-2p4(sP)3d 4p° . 4p %-V4 T4 

Na III 1791.80 160 2p4(»P)3p-2p4('P)4s 4D°-4P %-% T4 
Na III 1801.27 140 2p4('P)3n-2p4(»P)3d 4p» . 4p Vt-% T4 
Na III 1810.74 80 2p4(-V)3p-2p4("P)3d 4D» . »p %-% T4 
Na III 1811.70 100 2p4("»3p-2p«('D)3d »F«.«F •>.,-% T4 
Na III 1814.35 60 2p*('Dn?  2p4('D)3d »F»- «F %-ft T4 

Na III 1816.83 40 2p4('D)3p - 2p4('D)3d »p». JS %-fc T4 
Na in 1819.01 40 2p4('D)3p  2p4('D)3d >F°-»F «Ä-% T4 
Na III 1821.68 240 2p4('D)3p  .^r4('D)3d «F"-*F %-% T4 
Na II! 1824.52 10 2p4(»P)3p-2,i4('P)3d 4D° - »P %-% T4 
Na I!' 1825.44 200 2p4(JP)3p-2p,('P)3d 4D° - »F %-ft T4 

Na III ,335.22 300 2p4('D)3p-2p4('D)3d ,p«. ,s Mi-Vi T4 
Na III 1838.11 120 2o4(*P)3p-2p«('H3d 4p» . 4D %-% T4 
Na III 1843.43 40 2p4(*P)3p-2p4('P)4s »D° - 4P >k->k T4 
Na III 1844.36 400 2p4(»P)3p-2p4(»P)3d ip°.4D %-»A T4 
Na lit 1845.10 240 2p4(»P)j!)   V('P)3d >P° - 4P %-Vx T4 
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Na III Na III 

Element Wavelength 
,  

Intensity Multiple Configuration Ten» J   I Reference« 

Na III 1847.54 200 2p4('D)3p-2p4('D)3d «F*-»D *-« T4 
Na 1.1 1849 58 700 2p4(-P)3p-2p4(*P)3d 4P°-4D %-% T4 
Na III 1850.24 400 2p4i.'D)3p-2p4('D)3d •F*-*D Ti-* T4 
Na III 1850.39 360 2p4(»P)3p-2p4(*P)3d 4P*-4D *-% T4 
Na III 1855.91 300 2p4(-P)3p-2p4(*P)3d 4P"-4D Vi-Vi T4 

Na III 1856.73 400 2p4('P)3p-2p4(»P)3d 4p*.4D *-% T4 
Na III 1857.57 100 2p4(*P)3p-2p4(JP)4s »P*-»P %-fc T4 
Na III 1859.20 10 2p4(»P)3p-2p4(»P)3d 4D*  »P fc-fc [4 
Na III 1859.61 10 2p4(*P)3p-2p4(*P)4s »D*--P %-Vi T4 
Na III 186! .19 300 2p4(»P)*p-2p4(-P)3d *P* - 'D %-% T4 

Na III 1862.40 120 2p4(*P)3p-2p4(*P)4s tpo.ip Vi-% T4 
f!,i II! 1869.43 20 2p4(»P)3p-2p4(*P)4s »D"-4P %-% T4 
Na III 1872.45 20 2p4(-P)3p-2p4(*P)3d 4D* - *D %-% T4 
Na III 1873.32 80 2p4CD)3p  2p4('D)3d »F*-»D %-% T4 
Na III 1874.22 10 2p4('P)3p-2p4(»P)4s *T>'-*r %-% T4 

Na III 1885.75 80 2rj4(»P)3p-2p4(»P)4s *P*-*P %-* T4 
Na III 1887.48 300 ?p4(»P)3p-2p4(>P)3d 4D° - »F *!-% T4 
Na III 1890.75 240 2p4(»P)3p-2p4(»P)4s tp».ip %-% T4 
Na Hl 1899.70 60 2p4(>P)3p-2p4(-P)3d 4D° - 4F %-% T4 
Na III 1913.17 160 2p4(»P)3p-2p4(*P)3d 4D°-4P %-«A T4 

Na III 1918.46 120 2p4(*P)3p-2p4(sP)3d 4D°-4F %-% T4 
Na III 1920.12 120 2p4(*P)3p-2p4(»P)3d •D°. <F tt-% T4 
Na III 1926.27 900 2p4(-P)3p-2p4(»P)3d 4D*-4F «*-% T4 
Na III 1927.21 300 2p4('D)3p-2p4(,D)3d *P"-«D %-«A T4 
Na III !-;3J.87 600 2p4(5P)3p-2p4('P)3d 4D° - 4P •k-Vt T4 

Na III 1935.54 10 2p4(3P)3p-2p4(»P)3d 4DC-4F %-* T4 
Na III 1939.32 10 2p4(»P)3p-2p4(»P)3d 4D" - 4F «A-% T4 
Na III 1941.61 10 2p4(3P)3s-2p4('P)3p 4P.ip° %-% T4 
Na III 1941.77 10 2p4(»P)3p-2p4(*P)3d 4D° - 4F %-% T4 
Na III 1942.19 !20 2p4(-P)3p-2p4(»P)3d »D° - *F %-tt T4 

Na III 1943.40 120 2p4('D)3p-2p4('D)3d *F0-,G %-% 14 
Na III .944 99 60d 2p4('P)3p-2p4(»P)3d 4D° - 4P %-% T4 
Na III 1946.43 40(M 2p4(»D)3p-2p4(ID)3d »F-*G %-% T4 
N<» III 1946.K2 10 2p4('P)3s-2p4(»P)3p 4p. 1p' %-% T4 
Na III 1950.79 300 2p4(»P)3p-2p4(»P)3d 4D° - 4F %-% T4 

Na III 1951.21 800 2p4(*P)3s-2r>4(sP)3p 4p . *s° *-% T4 
Ns, III 1955.31 160 2p4('DV3f   2p'('D)3d »p°-»D %-% T4 
Ni III 1956.48 10 2p4(»P)3i;-2p4{sP)4s *S°-4P %-% T4 
N* III 1960.76 400 2p4(aP)3p-2p4('P)3d 4D«.4p %-% T4 
Na III 1965.04 36(1 2p4(*P)3p-2p4(sP)3d 4D° - 4F %-% T4 

Na III 1975.43 10 2p4(«D)3p-2p4(1D)3d >D"-»F tt-% T4 
Na III 1976.62 20 2p4('D)3p-2p4('D)3d sp°.ID %-% 14 
Na III 1977.14 20 2p4('D)3p-2p4('D)3d ip°. »p %-% T4 
Na 511 1980.95 10 2p4(>D)3p-2p4('0)3d >p°.ip *-Vi T4 
Na III 1985.58 600 2p4(,P)3s-2p4('P)3p 4P - 4S° %-% T4 

Na III 1995.62 60 2p4(3P)3p-2p4(»P)3d *D°-»D *-% T4 

H   He   Li   Be    B   C    N   O   F   Ne   Na   Mg   A'    S,   P   S   Cl   Ar   K   Ca   St    Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge    As   Se   Br   Kr 
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Na IV Na IV 

SODIUM IV (Na*+), Z = 11 
Ground State  ls*2s*2p4 »P« (8 electrons) 

lonizaüon Potential 797 800 cm1; 98.91 eV 

Element Waveleaftb Intensity Multiple! Coofifuratioo Ten» J-J Refercaccs 

Na IV 129.464 10 V-VCD*)« g*p."D' 2-3 S22 
Na IV 132.211 10 2p«- 2p* <*T) 4d «*P-*D* 2-3 S21.S22 
Na IV 132.463 IM 2p«-2p*(*P*)4d f*P-*D* 0-1 S21.SZ2 
Na IV 132.740 10 2p*-2p»<*D*)5i **P-»D* 2-3 S2I.S22 
Na IV 136.43S 10 2p«-2p*<*D*)4d **P-*S* 2-1 S2I.S22 

Na IV 136 550 100 2p«-2p»(*D*)4d **P-*P* 2-2 S21.S22 
Na IV 136.645 10 2p«-2p*<*D*)4d gn>-*S" 1-1 S21.S22 
Na IV 136.748 10 VVPD")««» gtf *r 1-2 S21.S22 
Na IV 136.(54 100 2p*-2p»(*D*)4d gv-nr 2-3 S2I.S22 
Na IV 137.062 10 2p« -2p'(*D*)4d **P-*D' 1-2 S2I.S22 

Na IV 137.144 10 2p«-2p*(,D-)4d **P-*D" 0-1 %n 
Na IV 137.714 10 2o«-2p*(*P*)4d 'D-'F* 2-3 S21.S22 
Na IV 137.945 10 2p«-2p»(»P*)4d 'D-D* 2-2 S21.S22 
Na IV 139.867 2<Xlb 2p«-2p*(*P*)4s g*p .tf 2-2 S20.S22 
Na IV 142.232 im 2p«-2p*'(*D*)4d 'D-'F* 2-3 S22 

Na IV 142.363 100 2p«-2p»(»D')4d 'D-'D' 2-2 S21.S22 
Na IV 142.688 10 2p«-2p*(*D*)4d 'D-'P° 2-1 S21.S22 
.Na IV 144.979 10 V-VWTMs S*P-*D- 2-3 S21.S22 
Na IV 145.846 10 2p«-2p*(»P*)4s 'D - -it" 2-1 S2:,S22 
Na IV 146.060 300 2p«-2p»(«S°)4d g*P -*D' 2-3 S21.S22 

Na IV 146.298 100 2p«-2p»(«S')4d g>P*D° 1-2 S21.S22 
Na IV 146.398 10 2p«-2p»(«S°)4d g>P-*D° 0-1 S2I.S22 
Na IV 150.297 400 2p«-2p»(»**')3d gV-W- 2-3 S22 
Na IV 150.545 300 2p«-2p*(*r)3d **P-*D' 1-2 S22 
Na IV 150.647 200 2p«-2p,(,r)3d **P-«D° 0-1 S22 

Na IV 150.695 200 2p«-2p»(«P°)3d **P-*P* 2-2 S22 
Na IV 150.968 200b 2p«-2p*(»P°j3d g*v-*r 1-2 S22 
Na IV 151.048 10 2p«-2p»(»P*)3d g*p *p° 0-1 S22 
Na IV 151.303 100b 2p«-2p*(»D',)4s 'D - 'D° 2-2 S22 
Na IV 155.090 100 2p«-2p»(«S*)4s *»P-»S° 2-1 S22 

Na IV 155.248 200 2p« -2p* (»Dl 3d g*P*S° 2-1 S22 
Na IV 155.354 10 2p«-2p»<«S0)4s «»p-»s- 1-1 S22 
Na IV 155.445 300 2p«-2p»(»D°)3d »*P-'P° 2-1 S2? 
Na IV 155.515 400 2p«-2p»(*D°)3d **P-'P° 2-2 S?2 
Na IV 155.622 10 2p«-2p* ('D') 3d ff»P-»S° 0-1 SO. 

Na IV 155.693 200d 2p«  2p»(*D°)3d g*P-*r 1-0 S22 
Na IV 155.781 100 2p«-2p»{»D°)3d g*p-*p° 1-2 S22 
Na IV 155.832 10 2p«-2p»(»D°)3d g*P-»¥° 0-1 S22 
Na IV 156.536 800 2p« - 2p» («D") 3d g»P-»D° 2-3 S22 
Na IV 156.780 500 2p«-2p*(«D°)3d *»P-»D° ! -2 S22 

Na IV 156.887 300 2p«-2p»("J°)3d *»P-»D° 0   1 S22 
Na IV 157.090 400 2p«-2f'{'F)3d •D->F 2-3 S22 
Na IV 157.599 100 2p«-2ps{»P°)3d 'D-'P° 2-1 S22 
Na IV 157.782 30G 2p« - 2p» (»P°) 3d ■D-'D" 2-2 S22 
Na IV 162.445 800 2p«-2p»(»D°)3d <D-'F° 2-3 S22 

Na IV 163.187 600 2p« - 2p* (»D") 3d <D-'D° 2-2 S22 
Na IV 163.840 400 2p«-2p*(»D'')3d • D-'P° 2-1 S22 
Na IV? 164.841 400 S22 
Na IV 168.084 1000 2p«-2p» («S°) 3d g*p-yy 2-3 S22 
Na IV 168.409 800 2p«-2p'(«S°)3d g*P -=D° 1-2 S22 

Na IV 168.544 500 2p«-2p»(«S°)3d **P  »D° 0-1 S22 
Na IV 174.008 10 2p«-2p»(»D°)3d 'S - «p* 0-1 S22 
Na IV 181.758 800 2p«-2p'(»F)3s ^P-'P" 2-2 S22 
NR IV 182.128 600 2p«-2p»(*P°)3s f?»p - »P° 1 -2 S22 
Na IV 182.282 400 2p«-2p»(»P°)3s K»P-»P° 0-1 S22 

Na IV 190.126 600 2p«-2p"(*P°)3s 'D - 'Pc 2-; S22 
Na IV 190.440 1000 2p«-2p»(»D'")3s g»P-»D° 2-3 S22 
Na IV 190.835 800 2p«-2p»(»D°)3s S'P'D" 1-2 S22 
Na IV 191.000 600 2p«-2p»(»D°)3s g»P-»D" 0-1 S22 
Na IV 199,769 600 2p«-2p»(*D,')3s 'D-'D" 2-2 S22 

102 



Na IV Na V 

Elcawat Wavelength Intent tly Multiplei Configuration 
asasssEne II —  - ■- 

Term S-J Reference! 

Na IV 
Na IV 
Na IV 
Na IV 
Na IV 

203.959 
203.4S7 
205 956 
206.155 
399.638 

200 
600 
400 
300 

1000 

2p4-2p»(«P*)3i 
2p«-2p»(*.»*)3s 
2p«  2p»(«S')3i 
2p«-2p'(<S')3» 

2$«2p«-2i2p1 

'S-'P* 
**P-»S* 
f»P-»S* 
gf »s* 
'D-'P* 

0-1 
2-1 
1-1 
0   1 
2-1 

S22 
S22 
S22 
522 
E6.S22 

Na IV 
Na IV 
N? IV 
Na IV 
Na IV 

360.761 
408 682 
409.615 
410.371 
410.540 

600 
800 
800 

1000 
600 

2s»2p«-2t2p» 
2s»2p«-2»2p* 
2t»2p«  2»2p» 
2s»2p4-2i2p» 
2s«2p4-2s2p» 

'S   'P* 
j»p-»r 
g*p -*p* 
jsp.ap« 
**P f 

0   1 
2-1 
1-0 
2-2 
1-1 

S:2 
E6.S22 
E6.S22 
E6.S22 
E6.S22 

Na IV 
Na IV 

411.333 
412.240 

700 
800 

2s»2p*-2s2p* 
2s»2p'-2s2p» 

g'p*r 0-1 
1-2 

E6.S22 
E6.S22 

SODIUM V (Na4+), Z = 11 
Ground State  ls22s22p3 4S»2 (7 electrons) 

Ionization Potential  1 116 200 cm ';  138.39 eV 

hlement Wavelength Intensity Multiple! Configuration Term JJ References 

Na V 100.88 10 2p3-2p,('D)5d »D° - »D *k-*i S2I 
Na V 100.945 10 2p»-2p,(1D)5d *D° - »F *-% S2I 
Na V 103.482 10 2p'-2p»('D)5d jp°. *D %->k S2I 
Na V 106.278 100 2p3 - 2ps<3P)4d g'S"-*¥ %■% S2I 
Na V 106.302 100 2p3-2p2(3P)4d g«S° «p %-% S2I 

Na V 106.399 100 2p*-V('P)4cJ g4S° - «D %-'A S2I 
Na V 106.490 100 2p3 - /p2(3P)4d g'S°*D %-* S2I 
Na V 107.934 200b 2p»  2p,('D)4d *ir - -D %■% S2I 
Na V 108.017 200 2p3   2p2('D)4d 2D° - «F %-% S2I 
Na V i 10.817 200b 2s»2p'-2s2p3(:,D0)3p »D° - »F ■*-«fe S2I 

Na V 110.878 200 2s22p3-2s2p3(3m3p 2l)° - 2F fc   % S2I 
Na V 110 921 10 2p3-2p {'I))4d »P°   2D •<* -* S2I 
Na V 111 512 100 2p3-2p2(sPN ~D° - 2D •k-f, S21 
Na V 111.552 10 2p3   2p*('P)4d »IT   2D %-% S2I 
Na V 111.879 10 2p3-2p2(3P)<ld 2D°-2F ^- 'h S2I 

Na V 112.009 300b 2p3  2p'(3PKd 2D°-2F %-«A S2I 
Na V 112 077 10 2p3   2p2(3P)4;, g«S°-«p %-M. S2I 
Na V 112.186 10 2p3   :r'(3P)4d 2D° «n %-'/4 S2I 
Na V 112.347 10 2p3 - 2p2(3P)4d ID« . 2p % -*k S2I 
Na V 113.574 10 2p3-2p2('D)4s 2D°-»D %-«* S2I 

Na V 113.952 10 2s!2p3-2s2F3(3m3p jp°. jj.-            ? %-% S2I.K8 
Na V 114.700 lOOd 2i)3-2p'(3P)4d 2P° - »D %-■* S2I 
Na V 114.738 100 2p3-2pJ(3P)4d ,p=. ,D lA -% S2I 
Na V 117.703 10 2p3-2p2(3P14s 'IT - *P •A-% S22 
Na V 117.876 10 2p3-2p»(3I')4s •D" - 2P %-V» S22 

Na V 117.990 400 2s22p3-2 «2p*(»S°)Jp K«S°  op % -% S21 
Na V 120.040 100 2p3-2pVI))3d g'S°-2D           ' % -V. S21.K8 
Na V 121.263 10 2p3-2p2(3Pj4s lpo       ,? 

% ■% S21 
Na V 125 178 400 2p3-2p,('P)3d S*S°-«P %   lh S21 
Na V 125.216 400 2p3-2p2(3P)3d KS°   'P %■% S2I 

Na V "25.286 500 2p3-2p2<3P)3d y'S -"P %•"« S21 
Na V 125.428 300 2p3   2p2(3P)3d i>«S° - 4I) ¥.    '<:< ! S2i 
Na V 125 461 300 2p3-2p2(3P)3d K«r-«r> * - "a ' S2l 
Na  V 125.899 200 2p3-2p23d 2P'   *D •'    % ! 5U-I 
Na V 126.090 10 2s2p4-2s2p3(;'I)")3d «P-«S° &5     % s;. 
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Na V Na V 

Ekmeal W.veknph Intensity      Multiple! Configuration TenD J-i Reference« 

Na V 126.210 luO 2s2p4-2s2p»(»D')3d 4P-4D" %-* 521 
Na V 126.368 13 2t2p4  2s2p»(»D*)3d 4P-4D* * -*i S2I 
Na V 126458 !0 2s2p4-2s2p»(»D')3«l 4P-«D' *-% S2I 
Na V 126.557 200 2p»-2p» CD) 3d »D*-*P %-% SZ1 
Na V 126.608 100 2p»-2p»('D)3d »D*-»P *-\i S2I 

Na V J26.779 10b 2»2p4-2c2p»(,D°)3d 4P-4P* %-% S2I 
Na V 126.814 100b 2s2p4-2s2p»(»D*)3d 4P-4P* %-** S2I 
Na V I26.92U 10 2s2p4-2s2p»(»D'>)3d «p«r %-% S2I 
Na V 126.985 10 2s2p4-2s2p»(»D*)3d *p 4P* %-% S2I 
Na V 127.036 10 2s2p4-2s2p»(»D,)3d 

4P-4r "*-* S2I 

Na V 127.444 400 2p»-2p"('D)3d «D* - »D •*-% SU 
Na V 127.473 400 2p»-2p»(,D)3d »D* - »D %-% S21 
Na V 128 025 400 2p»-2p»('D)3d »D° - »F %-% S21 
Na V 128.051 400 2p»-2p»('D)3d »Dc - »F «Ä-% S2I 
Na V 129 942 100 2p»-2p»('D)3d »P"-»S ■*-* S2I 

Na V 130.680 200 2p»-2p»('D)3d ip-.ip %•% S2I 
Na V 130.723 100 2-.»-2p»('D)3d «P"-»P Vi-W S21 
Na V 131.345 300 2p» - 2p» (»P) 3d »D* - »D •ft-% S2I 
Na V 131.413 200 2p»  2p»(»P)3d »D° - »D %-% S21 
Na V 131.635 300d 2p»-2p»('D)3d »P"-«D %-•* S2I 

Na V 133 162 500 2p1 - 2p»(»P)3d «D° - »F %-% S21 
Na V 133.348 400 2p» - 2p» (»P) 3d «D° - »F %-% S2I 
Na V 134.183 10 2p»-2p»(»P)3d «D° - «P %-Vi S21 
Na V 134.272 200 2p» - 2p» (»P) 3d »D° - »P *-% S21 
Na V 135.791 300 2p»-2p»(»P)3d »P*-«D %-* S21 

Na V 135.854 300 2p»-2p»(»P)3d *P°-»D Mt-% S21 
Na V 138.812 200 2p» - 2p« (»P) 3d ip°  «p *-% S2I 
Na V 138.917 300 2p»-2p»('P)3d »P°-»P 1,-*fi S2I 
Na V 140.171 10 2s2p4-2s2p»(»D°)3d »D-»F° %-% S2I 
Na V 140.258 10 2s2p4-2s2p»(»D',)id *D-»F° *-% S21 

Na V 142.232 200b 2s2p4-2s2p»(»P°)3s 4P-4P' %-* S2I 
Na V 142.415 10 2s2p4-2s2p»(»P°)3s <p. «p- *-% S21 
Na V 144.330 200 2s2p4-2s2p»(»S°)3d 4P - 4D° %-% S2I 
Na V 144.546 200 2s2p4-2s2p»(»S")3d 4P-4D° *-* S21 
Na V 144.661 100 2s2p4-2s2p»(»S°)3d 4P-4D° "ii-% S21 

Na V 147.897 200 2p*   2p» 3s »P°-»S %-% S21 
Na V 148.642 400 1p*  2p»(»P)3s *4S°-4P %■% S21 
Na V 148.856 300 2p»   2f>»(»P)3s g'S -4P %-% S21 
Na V ! 49.00! 200 2p» - 2p W) 3s g*S°-«P %-Vi S2I 
Na V 150.968 200b 2s 2p4-2s 2p» (»D°) 3s 4P-4D° %-% S21 

Na V 151.127 400 2p»-2p»('D)3s »D°-»D *-«* S21 
Na V 151.188 100 2s2p4-2s2p»(»D°)3s 4P - 4D" %-v, S21 
Na V 151.303 100b 2s2p4-2s2p»(»D")3s 4p. «D« V4-% S2I 
Na V 157.036 200 2p»-2p»(>0»3s sp».«D %-* S2I 
Na V 157.209 300 2p»   2p*(»P)3s »D° - «P %■% S21 

Na V 157.511 200 2p»   2p» (»P) 3s «D° - »P %-Vi S21 
Na V 163.616 300 2p'-2p*(»P)3s «p». »p %-»/i S21 
Na V 163.930 200 2p»  2p» (SP) 3s »P».ip %-% S21 
Na V 167.510 100 2s2p4-2s2p»(»D°)3', «D - »D° «fr-* S21 
Na V 170.631 100 2s2p4-2s2p»('S°)3s 4P-4S° %-ti S21 

Na V 170.923 100 2s2p4-2s2p»(»S°)3s 4P-4S° *-% S21 
Na V 171 076 lOOd 2s2p4-2s2p»f5S°)3s 4P-4S° %-% S2( 
Na V 307.152 800 2s»2p»-2s2p4 »D° - SP %-V* E6.S2I 
Na V 308.264 1000 2s» 2p»-2s 2p4 »D° - »P ll-fl E6.S2I 
Na V 330.718 10 2s» 2p» -2s 2p4 »D° - »S %-% S21 

Na V 332.550 800 2s»2p»-2s2p4 ,p..»p %-tt S2I 
Na V 335.910 900 2s»2p»-2s2p4 »P° - *P %-% S21 
Na V 360.319 800 2s» 2p»-2s 2p4 »P°  »S %-Vi S21 
Na V 360.367 800 2s»2p»  2s 2p4 «P° - *s %-Vi S2I 
Na V 367.557 2C0 2s 2p4 -2p» «D  »P° *-* S2I 

Na V 369.743 300 2s2p4-2p» *D - »P° Vi-% S21 
Na V 400.722 1000 2s» 2p»-2s 2p4 »D° - »D «A-% E6.S21 
Na V 436.946 10 2p»-2s» 2p« (»P) 3d jp°. 4p             ? <h->k S22.K8 
Na V 445.046 500 2.« 2p»-2s 2p4 »P° - »D Vt-'k S21 
Na V 445.190 600 2s»2p»-2s2p4 «p°-«D % «* S2I 
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Na V Na VI 

Element W»velen*lh lnlcniily Multiple! Coafigimuoc Ten» J-J Reference* 

Na V 
Na V 
Ni, V 
Na V 
Na V 

Na V 

459.897 
461.051 
463.263 
510.102 
511.193 

514.350 

600 
850 

1000 
10 

ino 

10 

2»« 2p» -2s 2p« 
2»»2p*-2s2p4 

2s»2p»-2s2p4 

2s 2p«  2p» 
2s2p«-2p» 

2s2p4-2p* 

*4S*   4P 
g*S'  4P 
g«S--«P 

tp.tp* 
Sp . Sp" 

ip.tp- 

*A -*4 
*-* 
■A-V» 

B6.S21 
E6.S2I 
E6.S2I 
S2I 
S2I 

S2I 

SODIUM VI (Na5t), Z =  11 
Ground Statt   ls22s22p* 3P0 (6 electrons) 

Ionization Potential  1 388 500 cm1;  172.15 eV 

Element Wavelength 
• 1  

Intensity    1 Multiple! Configuration Tenn J-J References 

Na VI 80.345 .0    ! 2p»-2p6d 'D - T 2-3 S2! 
Na VI 80 645 lOd 2s 2p»   2s2p,(4P)5d >S° - »P 2-3 S21 
Na VI 81.498 200b 2p»-2p5d g'P'V 2-2 S21 
Na VI 81.543 lOOd 2p»-2p5d g»P-»D° 2-3 S21 
Na VI 81.584 10.« A 2s2p»-2s2p»('D)5d »Dr - »F 3-4 S2I 

Na VI 83.639 100 2p»-2p5d 'D-'P 2-3 S21 
Na VI 87.141 100b 2s2p»-2s2p»(4P)4d «S°-»P 2-2 S21 
Na VJ 87.211 700b 2s2p»-2s2p»(4P)4d »S°-'P 2-3 S21 
Na VI 88.038 100 2p» - 2p4d SSP-»P° 1-2 S21 
Na VI 88.143 200d 2p» - 2p4d S»P-»P° 2-2 S21 

Na VI 88.223 100 2p»-2p4d g»P -»D* 0-1 S21 
Na VI 88.246 200 2p»-2p4d g»P  »D° 1 -2 S21 
Na VI 88.270 300d 2p» - 2p 4d «»P-'D" 2-3 S21 
Na VI 88.340 lOOd 2p»-2p4d g'P-'D" 2-2 S21 
Na VI 88.387 10 2s2p'-2s2p'i»D)4d »D° - »P 3   2 S21 

Na VI 88.460 100 2s2p»-2s2p»(»D)4d »D    'S- 3-4 S21 
Na VI 88.583 100 2p*-2p4d «»P-'D"         ? 2-2 S21.K8 
Na VI 90.468 300 2p»-2p4d 'D-'F" 2-3 S21 
Na VI 90.746 10 2s2p»-2s2p»(4P)4s »S° - »P 2-3 S2I 
Na VI 91.268 100 2p»-2p4d ■D-'D" 2-2 S21 

Na VI 91.414 I0d 2s2p»-2s2p»(»D)4d ipo. q, 2-2 S2I 
Na VI 91.475 10 2p' - 2p4d »D   »F° 2-2 S2I 
Na VI 91.737 10 2p'-2p 4s g»P - »P° 1-2 S21 
Na VI 91.836 10 2p*-2p 4s g»P - »P° 2-2 S21 
Na VI 92.608 lOd 2s2p»-2s2p»(»D)5d tp°.»F           ? 1-2 S21.K8 

Na VI 94.208 100 2s2p»-2p»(4S°)3p »D°   »P 3-2 S21 
Na VI 94.827 10.1 2s2p»-2s2p»(4P)4d »D° - 'D 3-3 S21 
Na VI 95.182 100 2s2p»   2s2p»(4P)4d »D°-»F 3-4 S2I 
Na VI 95.263 100 2s2p»-2s2p»(«P)4d »D°-*F 2-3 S21 
Na VI 95.319 10 2s2p»-2s2p»(4P)4d »D° - »F 1 -2 S2I 

Na VI 95.933 300 2s» 2p»-2s 2p» (»D) 3p 'D-'D° 2-2 S21 
Na VI 96.124 10 2s»2n'-2s2p'(»D)3p p»P - »D° 0-1 S21 
Na VI 96.196 100 2s»2p»-2s2p'('D)3p g»P - »D° 1-2 S2I 
Na VI 96.307 100 2s'2;>»-2s2p»(»D)3p f»P - »D° 2-3 S21 
Na VI 96.475 300 2s»2p»-2s2p-('D)3p • D -■¥" 2-3 S21 

Na VI 97.636 10 2s2p'-2p»(4S°)3p »P° - 'P 2-2 32! 
Na VI 98.3 20 2s2p»-2s2p»(4P)4d sp».»D 2-3 S21 
Na VI 99.004 10 2s2p»-2s2ps(4P)4s »D° - »P 3-2 S21 
Na VI 99.500 10 2s»2p»-2s2p»(4P)3p gsp.sp» 1-2 S21 
Na VI 99.617 100 2s'2p»-2s2p»(4P)3p g»P-»P 2-2 S21 
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Na VI Na VI 
• 

Ekaeai Waveisaath lMeanty Maltipki Coafigvntioa Terai J-J Kcfcroctt 

Na VI V9.680 100b 2»»2p«-2»V<4l,)3p gf*r 2-1 S21 
N» VI 100.469 200 2s»2p»-2s2p»(4P)3p t*f *D* 1-2 S2I 
Na VI 100519 300 2t*2p»-2s2p»<4P)3p f«P-«D* 2-3 S2I 
Na VI 100.390 100 2a»2p»-2s2p»(4P)3p f»P  »D* 2-2 S21 
Na VI 101 .MS 10 2s2p»-2i2p»(»D)4d >P*-»D          ? 1-2 S2I.KI 

Na VI 103.002 10 2»»2p»-2s2p»(4P)3p fT»-»S* 0-1 S21 
Na VI 103.078 100 2s»2p»-2*2p»(4P)3p «»P-»S* 1-1 S2I 
N* VI 103.210 200 2s»2p»-2s2p»(4P)3p f*P-»S* 2-1 S21 
Na VI 106.040 300 2s2p*-2s2p»(4P)3d »S*-«P 2-1 S21 
Na VI 106.077 300 2»2p»-2»2p*<4P)3<» •S*-»P 2-2 S2I 

Na VI 106.123 400 2i2p»-2»2p,«4l')M •S*-»P 2-3 S2I 
Na VI 106.580 10 2s2p»-2s2p»»4P)3d »S*-»D 2-3 S2I 
Na VI 107.014 200 2p»-2p3i! f*P  »P* 0-1 Ja 
Na VI 107.061 300b 2p*-2p 3d g*v-'V 1-0 S21 
Na V! 107.093 300b 2p» -2p 3d ft-*r 1-1 $21 

Na VI 107.158 100b 2p«-2p 3d tf*r 1-2 S21 
Na VI 107.227 300 2p»-2pM g*f *r 2-1 £21 
Na VI 107.288 400 2p»-2p 3d 

*D*-»D 
2-2 S21 

Na VI 107.535 300 2«2p»-2»2p*(*D)3d 3-3 S21 
Na VI 107.553 300 2p»-2p 3d *»P-»ir 0-1 S2I 

Na VI 107.608 400 2?*  2p 3d *«P-*D- 1-2 S2I 
Na VI 107.683 500 2p»-2p 3d j»P-»D- 2-3 S2I 
Na VI 107.742 200 2p» -2p 3d g*P*D' 2-2 S2I 
Na VI 107.934 200b 2s2p»-2s2p»(»D)3d »D*-*P 3-2 S21 
Na VI 108.555 400 2s2p»-2s2p*(*D)3d »D'-sp 3-4 S2I 

Na VI 10*678 10 2p»-2p 3d g*y-'D' 1-2 S21 
Na VI 109.763 10 2p»-2p 3d •D-'P" 2-1 S2I 
Na VI 109.896 500 2p»-2p 3d 'D-'F* 2-3 S21 
Na VI 110.085 200 2s2p»-2s2p»(4P)4d 'P"-*D          ? 1-2 S21.K8 
Na VI 110.750 200 2s2p»-2s2p*(»D)3d »r-»s 2-1 S21 

Na VI 111.725 100 2p»-2p 3d •D-«D* 2-3 S21 
Na VI 111.793 100 2p»-2p 3d 'D-*D' 2-2 S21 
Na VI 112.009 300b 2s2p»-2s2p»(«D)3d 'P*-»D 2-3 S2I 
Na VI 112.448 300d 2s2p»-2s2p»(«D)3d »p-.sp 2-2 S2I 
Na VI 112.950 400 2p»-2p 3d 'D-»D' 2-2 S21 

Na VI 113.125 400 2s2p»-2s2p»(»D)3d »p-.»F 2-3 S21 
Na VI 114.666 400 2p»-2p 3d •S-'P* 0-1 S21 
Na VI 115.729 200 2s2p'-2s2p»(4P)3d »D°-»D 3-3 S21 
Na VI 115.780 10d 7s2p»-2s2p»(4P)3d »D"-*D 2-2 S21 
Na VI 117.491 400 2s 2p»-2s 2p» (4P) 3d »D"-»F l -4 S21 

N» VI 117.609 300 2n2p»-2s2p»(4P)3d »D* - »F 2-3 S21 
Na VI 117.699 300 2»2p»-2i2p»(«P)3d »D° - »F 1-2 S21 
Na VI 118.500 10 2s2p»-2s2p»(4P)3d »D*-»P 2-1 S21 
Na VI 118.585 10 2s2p»-2s2p»(4P)3d »D°-»P 3-2 S21 
Na VI 119.204 10b 2s2p»-2s7p'(»D)3d <D" - P 2-1 S21 

Na VI 119.684 300 2s2p»-2$2p»(»D)3d 'D°-'F 2-3 S21 
Ni VI 120.355 10 2«2p»-2s2p*(«D)3d »S° - 'P           ? l-l S21.K8 
Na VI 120.931 300 2s2p»-2s2p»(4P)3d »P"-»D 2-3 S21 
Na VI 120.973 200 2s2p»-2s2p»(4P)3d »P°-»D 1-2 S2I 
Na VI 121.004 100 2s2p»-2s2p»(4P)3d »r-»D 1-2 S21 

Na VI 121.004 100 2s2p»-2s2p»(4P)3d »P°-»D 0-1 S2I 
Na VI 121.773 400 2s2p»-2s2p»(4Pi3s »S*-»P 2-3 S21 
Na VI 121.913 320 2s2p»-2s2p»(4P)3s «S° - »P 2  2 S21 
Na VI 122.018 300b 2sIp»-2s2p»(4P)3s •S"-»P 2-1 S21 
Na VJ 123.134 400 2s2p»-2s2p»(»D)3s »D°-»D 3-3 S21 

Na VI 123.744 400 2p»-2p 3s **P-»P- 1-2 S2I 
Na VI 123.868 300 2p»-2p 3s g*P -*P 0-1 S21 
Na VI 123.929 500 2p» -2p 3s gtp.tr 2-2 S2I 
Na VI 123.970 200 2p» -2p 3s jip.sp- l-l S2I 
Na VI 124.059 400 2s2p»-2s:.p»(4P)3d »P"-»P 2-2 S21 

Na VI 124.153 400 2p»-2p 3s s*p -*P' 2-1 S21 
Na VI 124.850 10 2s2p»-2s2p»(»D)3d ipvlp l-l S21 
Na VI 125.383 10 2s2p»-2s2p»(«D)3d ■r-'D 1-2 S21 
Na VI 127.837 400 2p»-2p 3s ■D - »Pc 2-! S21 
Na VI 129.040 200 2s2p»-2s2p»(»D)3s »P°-»D 2-3 S2I 

106 



N» VI Na VII 

F.leaeu 
1                       i 

Wtveleagt» latcauly MuJupkt Configuration Tat* I-J kcfac oca 

Na VI 133.S2S 200 2t2p»   2t2p»(«P)3t nr-tj» 3-2 S2I 
Na VI 134.021 lOOd 2*2p»  2t2p»<«P)3« *D'-T 2-1 S21 
Na VI 134.135 10 2t2p»-2t2p»(«P)3» •D*-*P 10 S21 
Na VI 134.532 300 2p»-2p 3» •S-'P* 0-1 S21 
Na VI 137.5» 10 2s2p»-2t2p»(«P)3d »S*-*P 12 S21 

Na VI 138.693 200 2t2p»-2t2p»<»D)3t •D* - »D 2-2 S21 
Na VI 140.833 200 2t2p»-2t2p»(«P)3t *P*-»P 2-2 S21 
Na VI 141.040 10 2s2p»-2s2p*(«P)*> «p-.ip 2-1 S21 
Na VI 146.;98 10 2»2p» -2s7.p»(»D)3» >p--«D 1-2 S21 
Na VI 149.442 10 2»2p»-2*»2p(«r)3p »D*  *P 3-2 S2I 

Na VI 149.621 10 2t2p»-2s»2p(sP*)3p »D*  »P 2-1 S21 
Na VI 191.205 10 2t2p»-2s»2p3p ■p*-*p           i 1-2 SZ2.KI 
Na VI 311.921 400 2»»2p»-2«2p' f*P »s- 0-1 S21 
Na VI 312.608 300 2»« 2p» -2» 2p» »*P-»S* 1-1 S2I 
Na VI 313.748 500 2t» 2p»-2* 2p» *»P-*S* 2-! S21 

Na VI 317.641 600 2t» 2p»-2t 2p* •D-'P* 2-1 E6.S2I 
Na VI 361.250 SOOd 2s«2p»-2i2p» 'D-'D* 2-2 Ec.S2l 
Na VI 362.444 400 ?.t»2p»-2i2p» •S-'P* 0-1 S2I 
Na VI 363.774 200 2s2p*-2p« »D*-»P 1-0 S2> 
Na VI 364.477 300 2t 2p»-2p« *D*-*P 2-1 SSI 

Na VI 366.110 400 2» 2p»-2p« »D*-*P 3-2 S21 
Na VI 366.240 10 2t 2p*-2p« »D'-»P 2-2 S21 
Na VI 414.370 20C 2»»2p»-2i2p» ^p.tp. 0-1 S2I 
Na VI 415.505 400 2t* 2p*-2t 2p* g*p*r 1-2 S2I 
Na VI 417.595 600 2t* 2p»-2t 2p» **p *r 2  2 S2I 

N» VI 421.465 100 2s 2p»-2p« »p*-»p 2-1 S21 
Na VI «23.821 200 2t 2p» -2p« »P"-»P 2-2 S21 
Na VI 436.96 2t 2p» -2p« 'P*  'S i-0 Ft 
Na VI? 440.266 300 S21 
Na VI 489.580 500 2t«2p»-2t2p» ^P-»D' 0-1 E6.S2I 

Na VI 491.240 300 2i»2p»-2t2p» r»P-»D0 1-1 E6.S2I 
Na VI 491.340 600 2t»2p»-2t2p» g*P =D* 1-2 Et»,S2l 
Na VI 494.160 300 2t«2p»-2t2p» g*p-ny 2-2 E( .S2I 
Na VI 494.382 700 2t*2p«-2*2p» **P-»D* 2-3 £f.S21 
Na VI 516.00 2» 2p»-2p« «D* - 'D 2-2 F. 

Na VI? 528.730 10 S21 
Na VI 632.90 10 2t 2p»-2p« »S*-*P 1-1 S21 
Na VI 638.21 IC 2t 2p»-2p« *S' - *P 1-2 S21 
Na VI 641.87 2t 2p»-2p« •r-'D 1-2 F6 

SODIUM VII (Na«+), Z = 11 
Ground State ls*2s*2p *PJ« (5 electrons) 

Ionization Potential  1 681 500 cm1; 208.47 eV 

Element Wavelength Intensity Multiple) Configuration Tenn l-t Reference* 

Na VII 62.725 IM 2p-M g*V°  *D %-«A S20 
Na VII 63.185 10 2t»2p-2t2p(»P")5p g*P"-*D % - * S21.S20 
Na VD 63.227 10 2t*2p-2t2p(*P")5p g*P° - *t) »i-% S20 
Na VII 63.361 10 2t«2p-2t2p(*P*)5p g*P°  *i> V» - V, S20 
Na VII 63.442 10 2t»2p-2t2p(*P*)5p g*r «P %-% S20 

Na Vn 63.778 10 2p-7d g*r »D %-% S20 
Na VII 64.113 10 2s*2p-2t2p(,P*)4p *3P--»D % % S20 
Na VII 64.904 10 2t2p»-2t2p(»P0)6d «P-«D* «A % S20 
Na VII 65.388 100 2p-6o *»K"-*D V»-* S20 
Na VII 65.474 100 2p-6d g*r-*D %-% S20 
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Na VII 
Na VII 

hkmeat |    Wavelength Inicantv 

Na VII 67 826 lOOd 
Na VII 67 877 lOOd 
Na VII 67 912 2ttd 
Na VII 68422 lOd 
Na VII 68 519 lOOd 

Na VII 68 866 10 
Na VII 68.908 100 
Na VII 69.314 10 
Na VII 69 395 lOd 
Na VII 72 020 100 

Na VII 72 079 100 
Na VII 72 865 200 
Na VII 74 097 100 
Na VII 74.180 200 
Na VII 74217 :oo 
Na VII 74.255 300 
Na VII 74.268 I   300 
Na VII 74861 300 
Na VII 74980 300b 
Na Vli 76.501 10 

Na VII 76 565 <0 
Na VII 76.626 IM 
Na VII 76.627 10 
Na VII 76 862 10 
Na VII 7T353 100 

Na VII 77558 10 
Na VII 78 459 10 
Na VII 78771 10 
Na VI! 78907 300 
Na VII i     78.982 200 

Na VII 79.477 200 
N» VII 79.5^1 100 
Na VII 79 620 100 
Na VII 79 761 10 
Na VII 79.786 10 

Na VII 79 893 300d 
Na VII 80 008 300 
Na VII 80 133 10 
Na VII 80.174 in 
Na VII 80.245 100 

Na VII 81.430 !00 
Na VII 81.498 200b 
Na VII 81.855 400 
Na VII 82 516 10 
Na VII 82.636 10 

Na VII 82.685 10 
Na VII 83.180 100 
Na VII 84.221 400 
Na VII 84.832 10 
Na VII 85 260 300 

Na VII 85.::97 300          1 
Na VII 85 458 'oo      ! 
Na VII 86.596 400 
Na VII 86.652 500 
Na VII »46.758 300b 

Na Vn 87 141          | 100b 
Na VI 87.471 10 
Na VI 88.698 200 
Na VII 88.747 300 
Na VII 88.865 400 

Na VII 88.914 200 
Na VII »3.173 100 
Na VII 90.252 400b 
Na VII 90 830 10 
Na VII 91.064 200 

2*2p*-2i2p(»F)5d 
2s2p«-2»2p(»F)5d 
2s2p»  2i2p(*F)5d 

2>-5d 
2p   5d 

2i»2p-2»2p(»F)4p 
2i»2p-2s2p(»F)4p 
2»«2p-2i2P<»F)4p 
2*»2p-2i2p(*F')4p 
2»2p» -2«2p(»F)5d 

2s2p»-2s2p(»F)5d 
2s2p*-2s2p(>F)4d 
2s2p«-2s2p(»F)4d 
2i2p»-2s2p(»F)4d 
2s2p*-2s2p(»F)4d 

2i2ps-2s2pfiF)4<ä 
2s2p»-2i2p(»P")4<J 

2p-4<2 
2p-4d 

2s2p»-2s2p(»F)4s 

2s/p»-2s2pPF)4s 
2s2p»-2s2p(»F)4s 

2p» - 2p»(»P)4d 
2p»-2p»(»P)4d 
l'p - *,3 

2s»2p-2p»(»P)3s 
2s2p»-2»2p('r;4s 
2s2p»-2s2p(»F)4d 
2s2p*-2!2p(»P°)4d 
2s2p»-2s2p('F)4d 

2s»2p-2s2p('F>3p 
2s»2p-2s2p('F)3p 
2s2p= 2s2p(»F)4<f 
2s»2p-2s2P('F)3p 
2s»2p-2s2p!>F>:.p 

2s»2p-2s2p('F)3p 
2s«2p-2s2p(!P°)3r 
2s2p»-2p»(»P)3p 
2s2p»-2p»(»P)3p 
2s2p'-7,p»('P)3p 

2s2p»-2p»(»P)3p 
2s2p»-2s2p(»F)4s 
2s2p»-2p»(»P)3p 

2p»-2s 2p (»P°) 5p 
2s2p*-2s2p(»F)4d 

2s 2p» 
2p' 

2s 2p» 
2s 2p» 
2s2p»- 

2s2p(»F)4d 
2p»(»P)4<J 
2p»('D)3p 
2s2p(»F)4d 
2p»('D)2p 

2S2D*   2p"('D)3p 
2s*2p-2s2p(»F)3p 
2s»2p-2s2p(»F)3p 
2s»2p-2s2p(»F)3p 
2s»2p-2s2p(»F)3p 

3s2p»-2s2p(»P°)4s 
2s2p»-2p»('P)3p 
2s»2p-2s2p(»P")3p 
2s»2p-2s2p(»F)3p 
2s»2p-2s2p('F)3p 

2s»ip-2s2p(»P°)3p 
2»2p»-2p»('D)3p 
2!i2p»-2p»('D)3p 
2s2p»-2s2p('F)3d 
2s2p»-2s2p('P°)3d 

4P-4F 
«p.«p. 

•P-«D* 
g*r »t 
g*r m 

*»F «D 
r»F-«D 
,«P" ip 
r r »p 

»D-*F 

«D  »F 
»n»F 
4P-4F 
4P-4F 
4P - «D* 

4P-«0' 
*$>. e 

**F - »D 
*»F  »D 

4P-4F 

4p. 4p. 
4P-4F 

*S°-4P 
4S° - 4P 

x'r »s 

g*r 4P 
»s - »p° 
*D-»F 
»D »F 
»D  «F 

g'r »s 
S'P" »s 

»D -4C 
g'V »p 
t*r »p 

g*r »D 
g'V" »D 

4P -4S° 
4P -4S° 
4P 4S' 

*p «p- 
»D »P° 
4P 40" 

«^o »p 
JS 'P* 

»S- ip» 
,po 4P 
»D- »D° 
»P »D° 
»D- ip* 

»D- sF. 

**P°- »S 
i*r- »D 
g*P°- »D 
s1^- »n 

lp_»p» 
»D - »D° 

j"F - *V 
g*V°-»P 
g*r - »F 

g*r »p 
»P-»D" 
»P • «D° 
»D-»F 
»D   «D° 

*-* 
%-Vk 

V*- * 

fttk 

"l - *i 

%-% 
%-% 
%-% 
% -V, 
Mi -Vn 

S20 
S20 
S20 
S20 
S20 

S20 
S20 
S20 
S2f. 
S?<a 

S20 
SM 
S20 
S20 
S20 

S20 
s» 
S20 
S20 
S20 

S2B 
S20 
S20 
S20 
;;a> 

S.'i.K* 
S20 
S20 
S20 
S20 

S2C 
S20 
S21.K8 
SM 
S20 

S20 
S20 

%-*r |S20 
% - % S20 
% - %   SM 

«4 -<h 

ft-'h 
%-% 

S20 
S20 
S20 
S2I.K8 
S20 

S20 
S2I.KH 
S20 
S20 
S20 

S20 
S20 
S20 
S20 
S20 

S20 
S20 
S20 
S20 Vt 

% ['?20 

»A-% S20 
%-ü S20 
*-Si    S20 
% - * ' S20 
*A - * I S20 
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Na VII Na VII 

F.kneol 
i ' 

Wavelength loujsriy M'Jüplet '-'oofituraiKxi Term J.J References 

Na VII «2.003 500 2s2p»-2s2prP*)Vd »!>-»if* %»j S20 
Na VII 92.774 200 2» 2p1 ■■2»2pPP*)3«i «p.'p- tt-% S» 
Na VII 92.809 100 2*2p»-2»2p(sPVH «p. 4p* %-Ht S» 
Na VII 92.843 100 2s2p»-2s2p(*PV'd «1?. «p» '*-% S-J) 
Na VII 92.883 100 2s2p*-2s2p<»F')3d 4p . 4p. '4* S20 

Na VII 92.930 200 2s2p»-2s2p<T)3d <p . 4p' •4 -* $20 
Na VII 92.976 400 2s2p*<-2i2p( i**)V ip.4p« *k-lA S20 
Na VII 93.393 400 2s2p*   >,2j>"P'53d «P-«D° '4-»A S20 
Na VII 93.434 400 2*2p»-/:s2|>'*>!">M «P-«D° *k*h SM 
Na VII 93.486 500 2« 2p"''   2s2p<.f)3d *P-«D° •4-% S20 

N» Vll 93.528 100 2s2|»i-2**ä>(*F,)3t «P-«D° «4   % S20 
Na VII 94.020 10 2»:,;>«--!ir>VP)3p «P-»D° »4-% S20 
Na VII 94.288 600 2f. - 3d jr'P°-«D »4-% S20 
Na VII V4.468 700 2p-3d j'P°  «D %-% S20 
Na VII 96.845 100 2p»   2p» (»P)^ «S°-«P »4-V4 S20 

Na VII 96.872 200 2p* - 2p«(»P)3d 4S«.4p %-% S20 
Na VII 96.922 300 2p» - 2p» (»P) 3d 4S».4p %-% S20 
Na VII 97.790 100 2s2p»-2s2p(»P*)3d ip.ip» MI-MI S20 
Na VII 97.907 2t> 2»2p»-2»2p('F)3d ip.ip- *-% S20 
Na VII 98.016 100 2p»-2p»('D)3d »D° - »P «A-% S20 

Na VII 98.080 30K» 2s2p»-2s2p('P°)-ä »P-»D* Mi-% S20 
Na VII 98 188 300 2s2p*   2s2p('P°)3d «P-»D° %-% S20 
Na VII 98.378 300 2p»-2pJ('D)3d »D°-»F %-% S20 
N    Vü 98.394 300 2p»-2p»r»D)3d »D° - »F %-% S20 
Na VII 99.421 400 2s2p»-:'52pC>P)3d »D-*F° ti-% S20 

Na VH 99.556 400 2s2p»-2s2p(V°)3d *D - 'F" %-% S2Ö 
Na VH 99.680 100b 2p*-2p»t'ü)id »D° - »D %-% S20 
Na VII 100.337 '.00 2p»-2s»5d *P° - »D          ? *A-«A S21.K8 
Na VII 100.718 200 2s2p»-2s2p('F)3s »D - »P° %-% S20 
Na VII 101.201 10 2p'-2s2p(aP°)4p *P* - »D          ? %-% S21.K8 

Na VII 101.785 300 2s2p»-2s2f4»F)3d »D - »D° %-* S20 
Na VII 101 816 300 2s2r>»-2s2p(»P')3d »D - »D° %-% S20 
Na VII 102.226 100 2p» - 2p» (»P) 3d »D° - *D %•* S20 
Na VII 102.390 ICO 2p»-2p*(»Fj3d 2J>« . >p «*-% S20 
Na VII 102.448 10 2p' - 2p« (»P) 3d »D°   -V %-% S20 

Na VII 103.354 100 2p»-2p2('D)3d «p°.jp %-% S20 
Na VII IC3.4O0 10 2p»-2p»(T>}-,d »P°-*P V4-V4 S20 
Na VII iS3.779 300 :,-s2p?-2s2p(»P0,3s 4p . 4p° %-% S20 
Na VII :03.(M2 200 2s2p»-2s2p(*P°)3s 4p . 4po ■h-*h S20 
Na VII 103.891 400d 2s2p»-2s2p(»P°)3s 4P . 4po %-«* S20 

Na VII 104 000 200 2s2pJ-2s2p(»P°)3s 4P . 4p» %-% S20 
Na VII 104.036 220 2»2p»-2s2p(»P°)3s 4p    4po %-% S20 
Na VII 104 S71 200 2n2p»-2s2p(sP°)3d »S - »P' %-% S20 
Na VII 1S4 955 300 2s2p»-2s2p(»Pc)3d »S - 2P° Mi-% S20 
Na VII vi5.Hl 300 2p-3s g'P-'S % - Vj S20 

Na VII '05.205 200 2p»-2pa('D)3d 'P°-»D ■k -i*i za 
Na VII 105 354 400 2p-3s £SP°-*S -.4 - '* ^20 
Nr VII 107.061 300b 2s2p»-2s2p(»P°)3d «p. »p» Mi-Mt 320 
Na VII 107.093 300b 2p»-2p»(3P)3d »P°   -P Mi-Mi S20 
Na VII 1A8 079 10 2p»-2p»(»P)3d »P° - »D %-% S20 

Na VII 108.159 10 2s2p»-2s2p(»P,)3d »P - »F°         ? %-% S21.K8 
Na VII 108.193 200 2p» - 2p» (»P) 3s «S°-4P %-% S20 
Na VII 108.37? 100 2p»-2p»(»P)3s «S°-«P %-% S20 
Na VII 108.733 200 2p»-2p»('D)3s »D° - »D %-* S20 
Na VII 108.829 100 2p»-2p»('D)3s 'D° - »D %-% S20 

Na VII 109 362 100 2s2p»-2s2p('P°)3s ip.ip- Mi-V. S20 
Na VII 109.519 200 2s2p»-2s2p(>P°)3s *r - SF %-% S20 
Na VII 110.647 200 2s2p»-2s2p(»F)3d »P - »D° ¥:-% S20 
Na VII 110.778 300 2s 2p»-2s 2p »P") 3d »P-»D° %-% S20 
Na VII 110.61' 2{^' 2s2p»-2s2p(»P°)3d '? - =ir %-% S20 

Na VII 111.211 300 2s 2p»   2s 2p (»P°) 3s 2D . >p° •A-% S20 
Na VII 111.390 200 2s 2p»   2s 2p (»P°) 3s »D - »P° %-Mi S20 
Na VII 115.361 10 V   2p*('D)3s »P°-»D %-% S20 
Na VII 115.475 10 2p»-2p»('D)3s »P°-»D Vt-'k S20 
Na VII 118.840 10 2p»   2s2p('P'')3p »D°-»P %-% 3Tc9 
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Na VII Na VE! 

Element 
 1 

Wavelength 
- 

Inlen'ily Multiple! Configuration Term J-J References 

Na VII 118 902 10 2p*-2s2p(»P*)3p iD'.sp %-tt S20 
Na VII !19.Gi4 100 2s2p*-2«2D(*F')3s »s-«r V*-% S20 
Ns VII 119.100 10 2p*-2s2p;lP*)3p »D'n) %-H S20 
Na VII 119.204 10b 2s2p»-2s2p(*P,)3s »s-»r %-% S20 
Na VII 122.018 300b 2s2p»-2s2p(*P*)3» ip.lp- %-* S2v 

Na VII m.252 100 2!2p»-2s2p(*r)3s «p-»p* %-% S20 
Na VII 124.532 10 r;a2p»-2$»35» «D-»P* •k-f, S20 
Na VII 126.779 10 2p»-2»2pf-r,>j. sp-.ip %-1i S20 
Na VII 126.814 100 2p» -ZsZpCPjJ-v «p-.lp Vi-% S20 
Na VII 139.867 200b .   2p»-^i2p{*r,^ *D"-»P *-% ca» 
Na VII 350.645 500 2s»2p-2«2p* *»P-=P Vk - % , F<S.S20 
Na VII 352.27S 600 2s«2p-2s2p» **P*-»P "•-% bö, :» 
Na Vii 353.£M 800 2s»2p-2:;2p» jip-.ip 1%   'ft E\S» 
Na VII 354.950 400 2s»2p-2s2p* *»P--»P ft   -h E6.S20 
Na VII 378.22 2s»2p-2s2p* *»P*-*S %-% F3 

Na VII 381.J00 300 2s»2j»-2s'ip» s»r-»s *-fc S20 
Na VII 385.061 10 2S2P2 - ?-/ «D-«P° *4-% S20 
Na VII 385.254 10 2» 2p»-2p' «D-»P* *»-% S20 
Na Vn 396' 45 200 2s2p»-2p» *p.*S° %-% S20 
Na yn 397-.90 »d0 2s 2p»-2p* V-*S" *-% S20 

Na VII 399.1E2 400 2» 2p»-2p» «P-«S° %-* S20 
Na VII 425.493 100 2p»(«P)3p-2»2p(»P°)5p »D° - »D          ? Ht-f, S22.K8 
Na VII 483.216 200 2a2p»-2p» »D-»D0 %-% S20 
Na VII 483.328 300 2s2p»-2p» *D-*D' %-% S20 
Na Vn 486.740 400 2s» 2p-2s 2p» *»P°-»D %-% E6.S20 

Na VII 491.950 400d 2s» 2p-2s 2p» y*P*-»D **-% E6.S20 
Na VII 777.83 2s 2p»-2p» »T-*D° %-% F3 
Na VII 786.36 2s 2p»-2p» «P-SD" %-% F3 

SODIUM Vm (Na7+), Z = 11 
Ground State  ls22s2 XS0 (4 electrons) 

Ionizatiou Potential 2 130 800 cm1; 264.18 eV 

Element Wavelength Intensity Multiple! Configuration 'lernt I-J References 

Na Vni 51.316 10 2s 2p-2p 6p »P°-»D 2-3 S20 
a vm 51.789 10 2s»-2s 6p «'S - 'P' 0-1 S20 

Na Vm 53.750 10 2s2p-2p5p sp*-*T 2-2 S20 
Na Vm 54.380 100 2s*-2s 5p «'S - »P° 0-1 S20 
Na Vffl 55.345 10 2s 2p  2s 6d >p°.»D 1-2 S^ 

Na Vm 55.396 100 2s 2p-2s 6d sp°-»D 2-3 S20 
Na Vm 57.096 10 2p»-2p6d *P - *P° 2-2 S20 
Na VUI 57.1 IS 10 2p»-2p6d *p.»D0 

2-3 S20 
Na Vm 57.230 lOd 2s 2p-2p 5p ip'-'D 1-2 S20 
Na Vm 58.070 10 2s 2p-2s 5d »P°-»D 1-2 S20 

Na VUI 59.009 100 2s 2p-2p 4p »P°-*P 2-2 S20 
Na Vni 59.101 10 2s2p-2s6d •F-'D 1-2 S20 
Na VUI 59.204 300 2s 2p-2p 4p »p--»D 2-3 S20 
Na VIII 59.249 10 2s2p-2p4p »P°-»D 2-2 S20 
Na Vm 59.759 200 2s» -2s 4p g'S - »P° 0-1 S20 

Na Vm 59.992 10 2p»-2p5d «P-»D° 0-1 SiO 
Na VUI 60.053 100 2p»-2p5d ip. »p« 2-2 S20 
Na Vni 60.073 100 2p»  2p 5d »P-*D° 2-3 S.'O 
Na VUI 61.088 200 2p»-2p5d 'D-'F" 2-3 E2C 
Na Vffl 61.347 1 2p»-2p5d 'D - 'D" 2-2 SlO 
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Na VIII Na Vffl 

Eleocnt Wavelengtfi Intcniity Muhiplct Configuration Tarn J-J References 

Na VIII 62.276 100 2a2p-2s5d •r-'D 1-2 S20 
Na VIII 63.114 100 2s2p-2p4p ■P*->D 1-2 S20 
Na VIII 63.695 10 2s2p-2p4p ■J-'P 1-1 S20 
Na Vni 64.205 200 2s2p-2s4d »P*-»D 0-1 S20 
Na VIII 64.237 400 2s 2p-2a 4d f.*D 1-2 S» 

Na Vni 64.302 500 2s 2p- 2s 4d »P*-»D 2-3 S20 
Na VIII 65.672 IC 2s2p-2s4s »P*-»S 1-1 S20 
Na VIII 65.730 10 2s2p-2s4s •P*-»S 2-1 S» 
Na /DI 66.059 200 2s1-2p 3d «•s-»r 0-1 S20 
Na VIII 66.358 10 2p*-2p4d »p-»p* 1-1 S20 

Na VIII 66.433 200d 2p»-2p4d »p-»p* 2-2 S20 
Na VIII 66.498 400 2p»-2p4d sp.iü« 2-3 S20 
Na Vni 67.48 200 2p»-2p4d 'D-!P* 2-1 S20 
Na Vni 67.672 400 2?*-2p4d »D-»F* 2-3 S20 
Na VUI 68.193 100 2p*-2p4d •D-'D" 2-2 S20 

Na VIII 69.120 300 2s2p-2»4d 'P*-«D 1-2 S20 
Na VIII 70.741 IC 2s 2p-2s 4s »P*-'S 1-0 S20 
Ns VUI 74.956 300 2s 2p-2p 3p *P*•*P 0-1 S20 
Na VUI 74.980 300b 2s 2p-2p 3p *p--»p 1-1 S20 
Na Vni 75.043 400 2s2p-2p3p sp*.*p 2-2 S20 

Na Vm 75.096 300 2s 2p-2p 3p jp-.jp 2-1 S20 
Na VIII 75.385 100 2s 2p-2p 3p *r-*s 0-1 S20 
Na Vni 75.428 200 2s 2p-2p 3p »P«.»S 1-1 S20 
Na Vni 75.518 300 2s 2p-2p 3p *P° »s 2-1 $20 
Na VUI 76.123 500 2s 2p - 2p 3p »P°-»D 2-3 S20 

Na Vm 76 173 100 2s 2p-2p 3p *r-*D 1-1 $20 
Na vm 76.217 200 2s 2p-2p3p 'P°-*D 2-2 S20 
Na Vm 77.267 600 2s»-2s 3p g'S-'P* 0-1 S20 
Na Vn 80 "W 10 2s2p-2p3p ip°.tS 1-0 S20 
Na VUI 81.210 500 2s 2p -2p 3p •p--»D 1-2 S20 

Na Vffl 83.240 700 2s 2p-2s 3d »P°-»D 0-1 $20 
Na vm 83.288 800 2s2p-2s3d »P*-»D 1-2 $20 
Na Vm 83.391 900 2s 2p-2s 3d »P°-»D 2-3 S20 
Na VUI 84.050 500 2s2p-2p3p ip-.ip 1-1 $20 
Na VUI 85.826 200 2p*-2p 3d ip.sp« 0-1 S20 

Na Vffl 85 961 300 2p»-2p 3d »p.»p« 1-0 SM 
Ns vm 85.887 300 2p» -2p 3d ap.sp» 1-1 S20 
Na vm 85.936 100 2p»-2p 3d »P-*P° 1-2 320 
Na VUI 85.992 300 2p»-2p 3d sp.ipo 2-1 S20 
N« vm 86.039 500 2p»-2p 3d «p.ipo 2-2 S20 

Ni> vni 86.381 400 2p* -2p 3d ip-JD" 0-1 S23 
w« vm 86.417 500 2p*  2p3d •P-'D" 1-2 S20 
Na Vm 86.479 600 2p»-2p 3d *P-»D° 2-3 S20 
Na Vm 86.530 100 2p»-2p 3d »P-*D° 2-2 S20 
Na VUI 86.758 300b 2p»-2p:j »D  JP° 2-1 S20 

Na VDI 87.211 700b 2p»-2p 3d ■D-'F" 2-3 S20 
Na Vm 89.759 200 2s 2p-2s 3s »p». *s 0-1 S20 
Na VIII 89.818 300 2s 2p - 2s 3s »P° - »s 1-t S20 
Na Vm 89.948 400 2s 2p-2s 3s jr-»s 2-1 S20 
Na vm 90.252 400b 2p»-2p 3d >D - 1D° 2-2 $20 

Na VDI 90.536 500 2s 2p-2s 3d «P°-»D 1-2 $20 
Na Vm 93.120 100 2p*-2p3s »p.spo 

1-2 S20 
Na Vm 93.197 10 2p»-2p 3s »p->p° 0-1 S20 
Na VDI 93.742 200 2p»-2p 3s »P-»P° 2-2 S20 
Na vm 93.339 10 2p»-2p 3s «p.*p° 1-0 S20 

Na Vm 93.670 400 2p*-2p 3d 'S - «P* 0-1 $20 
Na Vm 93.898 200 2p»-2p 3s 'D - «P* 2-1 S20 
Na VDI 95.551 200 2p»-2p 3d »S - »P° 0-1 S21.K8 
Na VUI 98.080 300b 2» 2p-2s 3s •P*->S 1-0 S20 
Na Vm 102.043 10 2p»-2p 3s >S - >P* 0-1 $20 

Na Vm 107.158 100b 2p»-2s 3p ■D - >P° 2-1 S20 
Na VIII 117.909 10 2p»-2s 3p >S - «P* 0-1 S20 
Na Vm 411.145 100 2s»-2s 2p glS - »P° 0-1 S20 
Na V.'l 492.329 10 2s2p-2p» »p°.»p 1-2 S20 
N- \ an 492.79 2s2p-2p» •P°-'S 1-0 F3 

H   He   L    Be   B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   CJ   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Na VIII Na X 

Kkracnt Wavelength Intensity Multiple! Configuration Tarn J-J Refcraccs 

Na VUI 
Na VIII 
Na VIII 
Na VIII 

495.81 
496.249 
499.78 
789.6       P 

,  

100 
2» 2p-2p1 

2»2p-2p» 
2s2p-2p> 

2^-2s 2p 

*P*-*P 
*P*-'P 
*P*-»P 
«■S-'P* 

1-1 
2-2 
2-1 
0-1 

F3 
S» 
F3 
E22 

SODIUM IX (Na8+), Z = 11 
Ground State  ls22s 2Si/2 (3 electrons) 

lonization Potential 2 418 700 cm1; 299.87 eV 

Element Wavelength Intensity Multiple! Configuration lern J-J Reference* 

Na IX 44.723 10 2s-7p g*s-*r %-% S20 
Na IX 46.090 100 2s-6p g*S  »P° %-% S20 
Na IX 47.776 10 2p-7d ip°.*D Vi-% S20 
Na IX 47.836 100 2p-7d »P°-*D *-* S20 
Na IX 48.553 200 2s- 5p g*s-*r '*-% S20 

Na IX 49.326 100 2p-6d »p°-?n %-% S20 
Na IX 49.386 200 2p-6d *P'- *D %-tt S20 
Na IX 52.116 100 2p-5d *P*-«D tt-% S20 
Na fr 52.186 200 2p-5d *r-*D- %-ft S20 
Na IX 52487 1 2p-5s *p°-»s %-% S20 

Na IX 53.860 iGl) 2s-4p g*S - *P" %-% S2C 
Na IX 58.201 ;oob 2p-4d »P*-*D Vi-% S20 
Na IX 58.7.79 600 2p-4d »P°-*D *-* S20 
Na IX 58.954 100 2p-4s »P°-*S %-% S20 
Na IX W.042 200 2p-4s »P°-»S %-% S20 

Na IX 70.615 700 2s-3p g»S - »P° %-% S20 
Na IX 70.653 600 2s-3p g'S-'P' %-Vi S20 
Na IX 77.764 700 2p-3d »P°-«D Vi-% S20 
Na IX 77.91! 800 2p-3d «Pc- »D %-% S20 
Na IX 81.175 500 2p-3s *p°.*S Vi-% S20 

Na IX 81.350 500 ;»p - 3s »P'-'S *h-Vi S20 
Na IX 681.72 10 2s - 2p ^-»P" %-% S20 
Na IX 694.17 2s-2p g»S-«P° Vi-Hi F3 

SODIUM X (Na9+), Z = 11 
Ground State  ls2 % (2 electrons) 

lonization Potential  11 817 0J1 cm1;  1465.091 eV 

Element Wavelength Intensity Multiple! Configuration Term j-j References 

Na X 
Na X 
Na X 
Na X 

9.43 
11.00 
11.08 
11.20     ? f 

ts»-ls3p 
ls'-ls2p 
ls»-ls2p 
ls»-ls2s 

g'S-'f" 
g>s-*r 
g'S-'S 

0-1 
0-1 
0-1 
0-1 

S3 
S3 
S3 
K8 
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Na XI Na XI 

SODIUM XI (Na,0+), Z = 11 
Ground State  1s 2S,/2 (1 electron) 

Ionization Potential  13 297 676 cm l;  1648.66 eV 

Element Wavelength Intensity Multiple! Configuration Tern J J References 

Na XI 7.677   P Is-7p g«S - «P° %-% G2 
Na XI 7.735    P Is   6p **S   «P %-% G2 
Na Xt 7833    P ls-5p **s-«r w-% G2 
Na X! 8.021    P 10 ls-4p **s »p- %-* G2.KJ* 
Na XI 8.459   P 30 Is   3p g»s *r Mi-* G2.K8 

Na XI 10.025    P 100 ls-2p *'S  »P° fc-% G2.K8 
Na XI 3276     P 2-7 G2 
Na XI 33.85     P 2-6 G2 
Na XI 35.S2     P 2-5 G2 
Na XI 40.11      P 2-4 G2 

Na XI 54.14      P 2-3 G2 
Na XI 82 97     P 3-7 G2 
Na XI 90.31      P 3-6 G2 
Na XI 105.82     i 3-5 G2 
Na XI 154.8       P 3-4 G2 

Na XI 178.83     P 4-7 G2 
Na XI 2168       P 4-6 02 
Na XI 334.5       P 4-5 G2 
Na XI 384 3       I' 5-7 G2 
Na XI 616.0       P    ; 5-6 G: 

Na XI 1021.6       P 6-7 G2 
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Mg Mg 

MAGNESIUM, Z = 12 

Unclassified Lines 

Element Wavckaflh Intcauty Muhiplet Confifuraüoa Term J-: Reference» 

Me $4.131 10 S2I 
Mt 70.5 k 2 10 S2I 
Mt 70.563 10 S2I 
Mg 70.762 lOOd S2I 
Mt 70.787 lOOd S21 

Mg 71.621 lOd S21 
Mt 71.724 lOd S21 
Mt 75.112 100 S21 
Mt 75.528 lOd S21 
M| 75.666 300 S2I 

Mg 76.169 100 S21 
Mt 78.643 lOOd S21 
Mt 78.668 lOOd S21 
M| 82.111 10 S2I 
Mg 35.091 10 S21 

Mf 87.660 10 SS! 
Mg 89.256 100 S21 
Mt 89.556 10 S21 
Mg 90.165 10 S21 
Mg 90.463 10 S21 

Mg 91.013 10 S21 
Mg 91.129 lOd S21 
Mg 92.685 10 S21 
Mg 93.720 lOOd S2I 
Mg 94.721 100 S21 

Mg 100.196 100 S2I 
Mg 100.545 200 S21 
Mg 101.322 100 S2I 
Mg 101.398 10 S21 
Mg 104.342 300 S21 

Mg 105.066 500 S2I 
Mg 106.453 200 S21 
Mg 109.420 100 S2I 
Mg 117.880 10 S21 
Mg 127.013 10 S21 

Mg 137.509 10 S21 
Mg 139.705 10 S21 
Mg 151.808 10 S22 
Mg 341.790 10 S22 
Mg 376.665 100 S22 

Mg 430.767 10 S22 
Mg 1579.05 10d S22 
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Mg I Mg I 

MAGNESIUM I (Mg**), Z = 12 
Ground State  lsa2s12p*3ss lS« (12 electrons) 
Ionization Potential 61 671.02 cm1; 7.646 eV 

Element Wavelensth 
  

Intcauty Multiple! Coof«uraüoa Tens J-J Reference* 

Mil 1625.22     P 3t*-3t 29p «•S-T 0-1 C7 
Mgl 1625.50     P 3t*-3t 28p «»S-»F 0-1 O 
Mgl 1625.81     P 3t* -3t 27p «'S - »P* 0-1 C7 
M| I 1626.16     P 3t*-3t 26p g'S-'F 0-1 C7 
Mgl 1626.4       P 3t*-3t 26p «'S-*F 0-1 C7 

Mgl 1626.56     P 3t»-3t 25p «'S-'F 0-1 C7 
Mgl 1626.8       P 3t»-3t25p «'S-*F 0-1 C7 
Mgl 1627.02     P 3t»-3t 24p «'S - «F 0-! o 
Mgl 1627.3       P 3t*-3t 24p «'S-»F 0-1 C7 
Mgl 1627.53     P 3t»-3t23p f»s-»r 0-1 C7 

Mgl 1627.8       P 3t»-3t 23p t "»-**• 0  1 C7 
Mgl 1628.12     P 3t»-3t 22p ;S-«F 0-1 C7 
Mgl 1628.5       P 3t»-3s 22p «'S-*F 0-1 C7 
Mgl 1628.80     P 3t»-3t 21p «•s «F 0-1 C7 
Mgl 1629.2       P 3t*-3t21p «SS-*F 0-1 C7 

Mgl 1629.59     P 3t*-3t20p «'S - 'F 0-1 C7 
Mg I 1629.7      P 3t»-3t 20p g'S-*F 0  1 Kt 
Mgl 1630.52     P 3t*-3t 19p «■S-'F 0-1 C7 
Mgl 1630.6      P 3t*-3s 19p «'S-*F 0-1 Kl 
Mgl 1631.62     P 3t» -3t 18p «'S-'F 0-1 C 

Mgl 1631.7       P 3t»-3t 18p «■S-»F 0-1 Kit 
Mgl •632.93     P 3t»-3t 17p g>S - 'F 0-1 o 
Mgl 1633.0      P 3t»-3t 17p g'S-*F 0-1 K8 
Mgl 1634.52     F 3t»-3s 16p «•S-'F 0-1 C7 
Mgl 1634.7       P 3»»-3t 16p g'S-»F 0-1 K8 

Mgl 1636.48     P 3s»-3s 15p «'S - 'F 0-1 C7 
Mgl 1636.6       P 3t»-3s 15p g'S-»F 0-1 Kl 
Mgl 1638.90     P 3s»-3s 14p ■g>S-'F 0-1 C7 
Mgl 1639.1       P 3s*-3s 14p g'S-»F 0-1 K8 
Mgl 1641.97     P 3s»-3s 13p g'S-'F 0-1 C7 

Mgl 1642.2       P 3s»-3s 13p S'S-»F 0-1 K8 
Mgl 1645.930 0 3s»-3s 12p «'S-'F 0-1 Gl9 
Mgl 16463       P 3s»-3s 12p s'S-»r 0-1 K8 
Mgl 1651.165 10 3s»-3s 11p «'S - 'F 0-1 Gl9 
Mg I 1651.7       P 3s» -3s 11p g'S-'F 0-1 K8 

Mg I 1658.311 20 3s» -3s 10p g'S-'F- 0-1 G!9 
Mgl 1659.0       P 3s»-3s 10p g'S-'F 0-1 K8 
Mgl 1668.431 50 3s»-3s 9p g'S - JP° 0-1 G19 
Mg I 1669.51     P 3s»-3s 9p g's-sr 0-1 K8 
Mgl 1683.412 100 3s*-3s 8p g'S-'F 0-1 Gl9 

Mg I 1685.13     P 3c* -3s 8p g'S-'F 0-1 K8 
Mg I 1707.064 150 3s»-3s 7p g'S-'F 0-1 Gl9 
Mg I 1710.07     P 3s*-3s 7p g'S-'P" 0-1 K8 
Mg I 1747.795 200 3s»-3s 6p g'S-'F 0-1 G19 
Mg I 1753.84     P 3s«-3s 6p g>S-*F 0-1 K8 

Mg I 1827.934 300 3s»-3s 5p g'S - 'P- 0-1 Gl9 
Mg I 1843.32     P 3s»-3s 5p g'S-'P" 0-1 K8 
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Mg II Mg HI 

MAGNESIUM n (Mg1*), Z = 12 
Ground S'-.f« ls*2s*2p«3s 'S,« (!1 electrons) 

lonization Potential  121 267.61 cm1;  15.035 eV 
 1 

Element Wavelength lotcasüy Mu>ip!ei Configuration Term j j References 

Mg II 884.6967 P 3»   8p g*S  *P* %-% RI7 
Mg 11 884.7189 P 3t-8p t*s-*r *-% RI7 
Mg II 907.3752 P 3s-7p t*s-vr *»-% RI7 
Mg II 907.4115 P 3«-7p t3s-tr **-% R|7 
Mg II 946.7032 P 80 3»-6p **s »P* fc-% RI7.GI9 

Mft II 946.7694 P 90 3s-6p g'S  »P* •h-% R|7,Gl9 
Mg II 1025.9681 P '40 3s-5p g*S  »P* 54*4 R17.GI9 
Mg II 1026.1133 P 120 3s   5p **s »P* Vi-* RI7.GI» 
Mg II 1239.9252 P 250 3s   4p »»ST ■4-»% RI7.GI9 
Mg II 1240.3947 P 200 3.-4p g*S  «P° %-fc RS7G19 

Mg II 1248.511 60 3p-10s *p»..s V»-Vi GI9 
Mg II 1249.932 80 3p-10s V »s %-54 Gl9 
Mg II 1271.2388 P 80 3p -8d *P°  *ü Vi-% RI7.G19 
Mg !I 1271.9402 P 90 3p   9s >P°-*S "4-% RI7.G19 
Mg II 1272.7212 P 80 3p   8d »P*.*D **-% R.7.GI9 

M(; II 1273.4232 P 110 3p-9s »r.iS *••* R17.G19 
Mf: II 1306.7139 P 110 3p-7d »r-'D %-** RI7GI9 
M(! II 1307.8754 P 120 3p - 8s *r *s *-* !?.l ',Gi9 
MR II 1308.2809 P 120 3p  7d 2P°-2D %-% Ri7,Gl9 
Mg II 1309.4434 P 140 3p-8s 'r-'s * -% BI7.G19 

Mg II 1365.5442 P 140 3p -6d *p"   »D %-% RI7.0I9 
Mg II 1367.2568 P 150 3p-6d 2P°-JD %-% RI7.CH9 
Mg II 1367 7082 P 150 3p-7s sp-.sS Mt-'fc R!7,C19 
Mg II 1369 4231 P 180 3p-7s 2P° - *S %->h RI7.G19 
Mg II 1475.9998 : 200 3p-5d »Pc   «D ■Ä-% R17.GI9 

Mg II 1478.0037 P 250 3p -5d ip°   »D %-% Rl7,Gl9 
Mg II 1480.8797 P :oo " 3p -6s 2P'-*S %•% R17.G19 
Mg II 1482.8903 P 500 3p-6s »j>°. »s *-% RI7.GH 
Mg II 1734.8523 P 400 3p-4d 2P    'D Vi-%1 Rl7,Gl!i 
Mg II 1737.6283 P 500 3p  4d *P°  2D %-* RI7,Glf 

Mg II 1750 6637 P 400 3p-5s »r. tS "J - % R17.G19 
Mg II 1753.4744 P 500 3p - 5s »r - »s %-Vi RI'.Gl9 

MAGNESIUM III (Mg2), Z = 12 
Ground State  ls22s*2p8 'So (10 electro.is) 

lonization Potential 646 410 cm1; 80.M3 eV 

Element Wavelength Inlcn-.ity 

Mg III 158.530 10.1 
Mg III 159 209 I0d 
Mg III 159.755 ;od 
Mg III 16! 135 '0 
Mg III 163.586 10 

Mg III \M 159 10 
Mg III 164.384 200 
Mg III 164.954 200 
Mg III 165.195 10 
Mg III 169.150 100 

Mull Itiplcl j Configuration 

2p" 
2p8 

2p» 
2p« 
2p" 

2ps(»P<I)8d 
2p5(sP")7d 
2p5(2P")7d 
2ps(2P°)6d 
2p5(sIJ°)<>s 

2p«-2p5<2P")6s 
2pä-2p5(2P°)5d 
2p«-2p5(2P°)5d 
2p«-2p»(»P°)5d 
2p6-2p5(2P°)5s 

Term 

g»s-%i%r 
g'S->kl'h)° 

g's-%i%r 
g'S-Wh]' 
g«s-%f*r 

g's-'kwr 

0-1 
0-1 
0- 1 
0 1 

I   0-1 

0-1 
0-1 

References 

S22.M22 
S22.M22 
S22.M22 
S22.M22 
S22.M22 

S22.M22 
S22.M22 
S22.M22 
S22.M22 
S22.M22 
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Mg III Mg HI 

Eleaeat W.vclength ioltniity Multiplci Coafigamioe Term J-l 

. 0-1 

Reference» 

Mt HI 169.746 100 2p«-2p»(»F)S» x»s-*i*r- S22.M22 
Mg 11! 1-70.802 500 2p*-2p»(»P*)4d t's *i%r 0-3 s.a,M22 
Mg HI 171.395 400 2p*-2p»(»P-)4d «'S-%(*]* 0-1 S22.M22 
Mg III 171.896 10 2p»-2p»(*r)4d «>s-«[«r 0-3 S22.M22 
Mg III 182.240 300 2p»-2p»(»K)4i »•s-*i%r 0-1 S22.M22 

Mg III 182.973 230 2p1 - 2p»(*P*)4» g'S  %[%}• 0-i S22.M22 
Mg III 186.510 900 4 2p»-2p»{*P*)3d *'S - 'P- 0-1 S22.A5 
Mg III 187.194 800 3 2p*-2p»<*P*)3d g»S-*D° 0-1 S22.A5 
Mg III 188.526 300 2p»-2p»(«P")3d g'S -W 0  1 S72.A5 
Mg III 231.730 1000 2 2p* 2p»(*P*)3s g'S - 'p- 0-1 S22.AS 

Mg III. 234.258 850 1 2p»-2p»(,P*)3j f'S »P° 0-1 S22.A5 
Mg va 721.592 4 2p»(,P*)3s-2p»(»P*)4p «r-%i*i 3   0 45 
Mg III 725.347 7 2p,(»P*)3s-2p»(*P*)4p *?■-*[%) 3-1 A5 
Mg SU 728.337 20 2p,(,P*)3s-2p»(*P*)4p *p*-%(**] 2-2 A5 
Mg III 732.625 20 2p»(*P*)3s-2p1(»P°)4p »p-%[%] 2-2 A5 

Mg III 734.441 60 2p»(»3>*)3s-2p»(«P*)4p »p-%1%1 2-3 A5 
Mg III 736.563 30 2p»(,P°)3s-2p8(«P*)4p *p°-%i%) l-l A5 
Mg III 739.276 40 2p»(»P*)3s-2p»(,P°)4p «p*-%[*] 1-2 A5 
Mg III 741.932 20 2p*(»P*)3s-2p»(»P°)4p 3P*-»AI%J 0-1 A5 
Mg III 744.342 40 2p»(«P,)3s-2p»(»P',)4p sP°-%[Vi] 2   1 A5 

Mg III 750.745 12 2p*(,P")3s-2p*(*P*)4p 'P-%[ViJ 1-3 A5 
Mg III 751.121 40 2ps(»P°)3s-2p*(*r)4p 'P-Vii*] 1-2 A5 
Mg III 751.207 40 2p*(»P>3s-2p»(«n4p *P-*[%J l-l A5 
Mg III 753.247 12 2p»(*P°)3s-2ps(»P°)4p 'P°-V4(%) 1-1 A5 
Mg III 756.808 7 2p»(»F')3s-2p»(,P0)4p »P0-*!*) 0-1 A5 

Mg III 760.981 7 2ps(,P°)3s-2p»(,P°)4p 'P°-li[%] 1-2 A5 
Mg III 762.756 12 2ps(,P°)3s-2p»(«P°)4p IP°-%(%j 1-3 A5 
Mg III 765.655 20 2p»(,P°)3s-2p*(,n4p ■F-*!*) 1-2 A5 
Me HI 821.369 4 2p»(*r)3p-2ps(jn5s »S-*[*r 1-1 A5 
Ml III 823.788 7 2p*(»r)3p-2p»(*r)55 

3s-üiüj- 1-2 A5 

Mg III 865.935 4 2p»(*P)>p-2p»(*r)5s *D-%c*r 1-0 A5 
Mg III 871.720 40 2p5(,P0>3p-2p5(*P°)5s 3D-%[%]" 3-2 A5 
Mg III 873.58G 20 2p*(sP°)3F'-2pW)5s »D -fcflfc]* 2-3 A5 
Mg in 876.312 7 2p«(*n3p-2p5(aF)5s 3D-%[*r 2-2 A5 
Mg III 878.847 7 2p*(,P°)3p-2p«(»P°)5s 'D-'/ii'/if 2-1 A5 

Mg III 880.107 7 2p»(,P")3p-2p»(,P0)5s •D-%[%r l-l A5 
Mg III 886.158 7 2p»(,P°)3p-2p5(sP<')5s 'p-%[%]° 1-1 A5 
Mg III 889.888 20 2p,(,P°)3p-2p8(1P°)5s »p-%[%r 2-1 A5 
Mg III 894.744 7 2ps<»P0)3p-2p5(8P°)5s »p-%i%r 1-1 A5 
Mg III 895.324 12 2p4(»P°)3p-2p5(sP°)5s •D -*{%r 2-1 A5 

Mg III 896.640 4 2p»(»P°)3p-2ps(,P°)5s *p-iki%]° 1-0 A5 
Mg III 898.207 12 2p»(,P°)3p-2ps(,D5s 'D-%(%]° 2-2 A5 
Mg III 902.923 7 2p»(»P0)3p-2p»(,P°)5s 'p%[%]° 1-1 A5 
Mg III 909.730 7 2p'(»P°)3p-2p»(1P°)5s 3P-%(%]° 2-2 A5 
Mg III 1229.389 4 2p»(,P0)3p-2ps(*P0)4s 'S-fc[%]° l-l A5 

Mg III 1239.827 4 2p»(»P,,)3p-2ps(1IPc)4s 3S-tt[%]° 3-0 A5 
Mg III 1263.375 7 2ps(*i>:')3p-2pä(»P*)4s aS-%[%]° 1 -1 A5 
Mg III 1271.784 2 2p»(,P°)3d-2p»(,P°)5f *P°-fc[»A] 3-2 A5 
Mg III 1274.831 100 2ps(,P0)3p-2ps(,P°)4s *S -1,1%)' 1-2 A5 
Mg III 1280.702 2 2ps(,P°)3d-2p»(!1P°)5f SP° ■>&[%] 2-3 A5 

Mg III 1306.59 2p«(,P°)3d-2p5(,P°)5f 'P°-%[%] 0-1 A5 
Mg III 1308.654 2 2p»(1P°)3d-2p*(,P°)5f 3P°-%[%] 1-2 A5 
Mg III 1310.271 2 2ps(*P°)3d-2p5(*P°)5f »F°-%[%] 2-3 A5 
Mg III 1310.633 7 2p»('P°)3d-2p»(,P°)5f 'V-%1%) 1-2 A5 
Mg III 1310.720 2 2p»(*P,,)3d-2p«(,P°)5f 'P°-%[%1 l-l A5 

Mg 17.1 1314.50 2p»(,P°)3d-2p»(,PJ)5f lF"-*t%] 3-4 A5 
Mg III 1318.078 12 2p*(,P°)3d-2p«(s,P°)5f sP°-%[%] 2-3 A5 
Mg 711 1320.022 4 2p»(,P°)3d-2p5(*P°)5f »P°-%[%] 2-2 A5 
Mg III 1327.512 4 2p«(,P°)3d-2p»(i,P<')5f 'F°-%[%] 4-4 A5 
Mg III 1329.583 60 2p'(,P'')3d-2p«(»F)5f »F"-%[%] 4-5 A3 

Mg III 1332.310 4 2p»(,P°)3d-2p5(,P<,)5f 3F°-%[%] 3-3 A5 
M-j III 1334.359 30 2p»('P',)3d-2p*(,P°)5f >F°-tt{%] 3-4 A5 
Mg III 1335.951 2 2p«(,P0)3d-2ps(»F)5f »jy.fcjjij 1-2 A5 
Mg III 1346.46 2p«(,P°)3d-2p»(»P°)5f 'D°-¥■[%] 2-3 A5 
Mg III 1348.342 7 2p»(*P°)3d-2pll(,P°)5f »F°-%[%] 2-3 A5 

525-206  O - 73 - 9 
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Mg III Mg m 

Ekncat Wavelength lnteouly Multiple! CoofiguriUoo Ten» 11 Rctcraca 

Mg III 
Mg III 
Mg III 
Mg III 
MglU 

1^9.132 
1349.365 
1330.136 
1352.80 
1353.804 

12 
2 

12 

7 

2p»(*P*)3d-2p*(*P')3f 
2p»(*P*)3d-2p»(»r)5f 
2p»(*P*)3p-2p»(*I>-)4i 
2p»W)3d-2p» (*!>•) 5f 
2p»(,P*)3d-2p»-«p-)Sf 

»D'-fcP») 
*F*<*f%] 

'F*-%1%] 
»D'-%(»AJ 

3-3 
2-2 
2-1 
3-4 
2-3 

AS 
A5 
AS 
A5 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1353.915 
5371.769 
13/6.713 
1.'73.700 
1378.891 

2 
4 
7 

40 
2 

2p»(*P*)3d-2?»(*F*)5f 
2p»(*P*)3d - ip*<»P*)5f 
2p»(*P*)3d  2p»(«p-)5f 
2p*(»P')3p-2p,(*P')4» 
2p»(1P*)1d-2p»(«P*)5f 

'F*-%l%J 3-3 
1-2 
1-2 
1-0 
1-2 

A5 
A5 
A5 
A5 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

t>.,6.691 
1389.504 
13°I271 
li>3.391 
1395.642 

2 
4 

200 
350 

4 

2p»(*n3d-2p»(*P")5f 
2p--(*?-)3d-2pV«n5f 
2p»i*P*)3p-2p»(*P*)4s 
2p->(*P*)3p-2p»(»P*>4i 
2p»(«P*)3d - 2p»(*!»°)5f 

»D*.%[%1 
»D-%[%)' 
»D-%t*r 

»D'-%[*1 

2-3 
3-4 
2-1 
3-2 
2-3 

A5 
AS 
A5 
AS 
A5 

Mg III 
Mg III 
Mg lil 
Mg III 
Mg III 

1402.82 
1405.170 
1407 880 
1421.538 
1422.118 

80 
40 
20 

7 

2p«(*P*)3p-2p»(*P')4s 
2p»(»r)3p-2p»(»P*)4» 
2p*(*P*)3p-2p»(*P*)4i 
2p»(*P*)3p- 2p» (*P*) 4$ 
2p*(*P*)3p-2p»(,P*)4s 

»D-*[%)* 
2-1 
2-2 
l-l 
1-1 
1-2 

A5 
A3 
AS 
AS 
AS 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1431.136 
1435.550 
(439.770 
1443.738 
1446.254 

100 
40 

4 
60 
40 

2p»(sP*)3p-2p*(*P*)4s 
2p»(*F*)3p-2p»(»P*M« 
2j>»(*P*)3p-2p»(*P°)4s 
2p'(»P')3p-2p»(»r)4s 
2p»(*P°)3»  2p»(»P°)3p 

•P-ViJVk]' 

*p-m*r 
*P*-«S 

2-1 
1-0 
0-1 
1-1 
1-0 

AS 
A5 
AS 
ÄS 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1447.260 
1458.172 
1462.305 
1467.188 
1474.898 

30 
20 
20 
12 
4 

2p»(»P*)3p-2p»(!P°)4s 
2p»(*P*)3p-2p»(»PV» 
2p»(»P")3p-2p'(»P,)4s 
2p»(»P*)3p-2p»(»P°)4s 
2p»(»P*)3p-2p»(»P*)3d 

'D-»A(%r 
»p-vi[%r 
•D-%!%]* 
•P-*A[%i° 
»S-»D- 

2-1 
1-0 
2-2 
1-1 
1-2 

A5 
A5 
AS 
A5 
AS 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1477.416 
1482.67 
1486.624 
1493.097 
1506.826 

2 

12 
12 
7 

2p»(»P°/3p-2p«(,F,)4s 
2p»(»P*)3p-2p»(*P°)4s 
2p«(»P°)3p-2p»(,P,')4s 
2p*(»P°)3p-2p»(,P°)4s 
2p,(»P<')3p   2p»(*P°)4s 

*P-*A[%)° 
'P-%1%]0 

»p-*[%r 
»P-%[%]° 

2-1 
1-2 
0-1 
2-2 
1-2 

AS 
AS 
AS 
A5 
AJ 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1550.82 
1572.712 
1586.237 
1592.360 
1626.093 

400 
200 
60 

4 

2p*(*P°)3s-2p*(*P°)3p 
2p»(»P°)3p-2p»(»P°)3d 
2p«(»P°)3p-2p»(*n3d 
2p»(»F")3p-2p»(,n3d 
2p»(*P,,)3p-2p»(,P0)3d 

>P°-'S 
»S - »P° 
»S - »P° 
»S-*P° 
»D-'P° 

1-0 
!-2 
1 -1 
1-0 
2-1 

AS 
A5 
AS 
AS 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1635.946 
1642.826 
1648.822 
1652.218 
1659.244 

4 
20 
4 

12 
12 

2p»('n3p-2p«(»n3d 
2p«(,n3p-2p»('P°)3d 
2p»(»P*')3p-2p»(1P°)3d 
2p»(aP°)3p-2p»(*n3d 
2p«(»P°)3p-2p»('n3d 

»D-'D" 
»D - *D° 
»D - »P* 
'D  »D° 
»D-*D° 

3-2 
3-3 
:-i 
2-2 
2-3 

AS 
A5 
A5 
AS 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1663.287 
1675.710 
1679.470 
1687.<M 
1Ü97.282 

4 
2 
4 

250 
250 

2p«(«P,,)3p-2p»(»P*)3d 
2p!(»P°)3p-2p«(»P°)3d 
2p'(,P0)3p-2p»(»P°)3d 
2p«(»P°)3p-2p*(»P<')3d 
2,»(»P0)3p-2p»(»P°;3d 

•D-'D" 
»D-»D° 
»D - »D° 

»ö - <F° 

2-2 
1-2 
2-1 
5-2 
3-3 

AS 
A5 
AS 
AS 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1703.108 
1703.731 
1704.368 
1714.783 
1722.041 

7 
20 
4 

12 
100 

2p»(,P")3p-2p«(">°)3d 
2p»(»P°)3p-2p»(1P°)3d 
2p«(»P0)3p-2p»(,P<,)3d 
2p»(»P°)3p-2p*(,P°)3d 
2p»(1P°)3p-2p*(*P*)3d 

'D - «P* 
»V - "D" 
»D-'F" 
»D - »F* 
»D-»F° 

2-1 
1-1 
3-2 
2-3 
2-2 

AS 
AS 
AS 
A5 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1730.733 
1730.778 
1731.786 
1738.835 
1739.475 

40 
7 

20 
600 

7 

2p»(*P<')3p-2p*(»P*)3d 
2p«(»P°)3p-2p«(,P',)3d 
2p«(»P',)3p-2p»(*P0)3d 
2p»r»P°)3p-2p»(»P°)3d 
2p»("P')3p-2pi(1P")3d 

»D-»F° 
ip.ip» 
>D - »D° 
»D-»F* 
■D - »D° 

3-3 
1-1 
2-2 
3-4 
2-3 

AS 
AS 
A5 
A5 
A5 

Mg III 
Mg III 
Mg HI 
Mg III 
Mg III 

1743.947 
1745.009 
1747.561 
1748.932 
1757.176 

4 
2 

200 
500 

4 

2p'(,P,>)3p-2p»(,n3d 
2p»(»P°)3p-2p»(»n3d 
2p'(»P,>)3p-2p'(,P°)3d 
2p»(,P°)3p-2p»(»P<,)3d 
2p«(»P°)3p  2p«(«P°)3d 

'D - »D° 
sp.ip» 
»D-»F° 
»D - »F" 
»D - »P- 

2-2 
2-1 
1-2 
2-3 
3-2 

A5 
AS 
A5 
A5 
A5 
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Mg HI Mg III 
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Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1757.88« 
1,6» .74 
176i.»5 
jr72.982 
1773.959 

20 

30 
350 

2 

2p»(«P')3p-2p»(lnM 
2p»(*P*)3p-2p»(»P")M 
2p»(*P*)3p-2p»(*P*)« 
2p»(aP*)3p-2p*(aP,)Jd 
2p»(*P*)3d-2p»(»P*)4f 

«p.ip« 
'D *D' 

«P  <D' 
*P*   V»[*AJ 

«•! 
2-1 
1-1 
1-2 
1-2 

AS 
A5 
A5 
A5 
A5 

Mg III 
Mg lli 
Me IU 
Mg m 

i775.942 
i783.253 
1787.927 
1791.375 
1791.40 

4 
*50 

12 
20 

2p»(»P*)3p  ?p»«P*)3d 
2p*(»P,)3p-2p»(*P*)3d 
2p*(»P')3p-2p»(*P,)M 
2p*(»P*)3p-2p»(*P')3d 
2p»f«P*)3d-2p»(»P*)4f 

*i)-*p- 
»P-*D* 
jp.iD* 
'P -*D' 
P*-Vi[»A] 

2-2 
2-3 
2-2 
1-1 
2-3 

A5 
A5 
AS 
AS 
A5 

Mg W 
Mg III 
Mg III 
Mg III 
Mg III 

1793.207 
»794.582 
1 «10.662 
I8Ö..087 
1819.954 

4 
300 
350 

4 
2 

2p»(aP*)3p-2p*(»P")3d 
2p*(aP*)3p-2p»(aP*)3d 
2p»(aP*)3p-2p*(»P*)3d 
2p»(aP*)3p-2p'('P*)3d 
2p»(»P')3d-2p»(aP*)4f 

;)-*P* 

T-'F* 
"O'V 

2-1 
1-2 
2-3 
1-2 
2-4 

AS 
A3 
A5 
AS 
AS 

Mg in 
Mg in 
Mg III 
Mg III 
Mg III 

1820.421 
1820.896 
1826.750 
1828.974 
1838.336 

20 
2 
2 
2 

12 

2p*(aP,)3p-2p*<aP*)3d 
2p*(aP*)3p-2p»(»P*)3d 
2p»(aF)3p-2p»(»P')3d 
2p»(*P*)3p-2p»(If>3d 
2p»(»p-)3p-2p»(*P*)3d 

»P-»D* 
aD-*ir 
«P-*D° 
*D-»P* 
'D-'F* 

0  1 
11 
1-1 
1-0 
2-3 

AS 
A5 
A5 
A5 
A3 

Mg III 
Mg III 
Ms III 
Mi III 
Mg III 

9 839.878 
1846 121 
1846.707 
1847.561 
1849.591 

7 
7 
7 
2 
2 

2p*(»F)3p-2p,(«P*)3d 
2p«(aP,)3d-2p*(aP°)4f 
2p»(*P°)3d-2p«(»F)4f 
2p,(IP")3p-2p*(«P*)3d 
2p:(»P,)3d-2p»(»P°)4f 

ip.»p- 

aP"-%[*l 
ip-'F" 

1-2 
0  1 
1-2 
2-3 
2-2 

A.'i 
A3 
A3 
A3 
A5 

Mg III 
Mg III 
Mg III 
Mc III 
Mi in 

1850.060 
1854.139 
1855.99 
1858 186 
1858.451 

7 
4 

25Ci 
7 

2p»(an3d-2t>»pF)4f 
2p«(aP,)3d-2p«(»P,,)4f 
2p»(aP°)3p-2p»(aP°)3d 
2p» (aP") 3s -2p*(*P*) 3p 
2p»(*F)3d-2p»(«P°)4f 

aF"-Vk[%] 

»r-'p 
»F°-tt[%l 

2-3 
1-2 
2-2 
3-1 
3-4 

A5 
A3 
A5 
A3 
A5 

Mg in 
Mg III 
Mg III 
Mg III 
Mg III 

1865.388 
1865.636 
1868.225 
1872.956 
187S.268 

I 
12 
J0 
4 
1 

2p»(»F)3d   2p»(aP°)4f 
2p«(»P°)3d - 2p»(aP°)4f 
2p»(»P")3p  2p»(aP°)3d 
2p*(*n:d-2p*(*F,)4f 
2p«(»r)3d - 2p'(aP0)4f 

»P°-»A[S4J 
ar-1i[»A] 
>D - *?" 

2-2 
2-3 
2-2 
2-2 
2-1 

A5 
A5 
A3 
A3 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg ill 

1879.492 
1887.308 
1886.764 
1887.308 
1890.380 

200 
7 
2 

12 
40 

2p«(»F)3*-2p»(«P")3p 
2p*Cn3d-2p*(«r)4f 
2p»(»F)3d-2p*(*r)4f 
2p«(aP°)3p-2p»««P,')3d 
2p*(«n3d-2p*(»P°)4f 

»P».jp 

'D - aP° 
"F*-%[%] 

2-2 
4-4 
4-3 
2-1 
4-5 

A3 
A5 
AS 
AS 
A5 

Mg III 
Mg III 
Mg III 
Mg III 
Mg III 

1891.970 
1896.304 
1897.226 
! 900.043 
1901.360 

7 
20 
7 

20 
4 

2p'(»P°)3d-2p*(»P°)4f 
2p'(«P°)3s-2p«(*P°)3p 
2p-i(»P°)3p-2p»(»P*;4s 
2p'(»F)3d-2p»(,P°)4f 
2p'(»P°)3d-2p»(,P°)4f 

"F°-%[%1 
sp«.ip 

aF°-%[%] 

3-3 
2-1 
0-1 
3-4 
1-2 

AS 
A5 
A5 
A3 
A5 

Mg III 
Mg in 
M« II! 
Mg III 
Mg III 

1901.572 
1908.500 
1918.777 
i52! 374 
1922.540 

20 
100 
20 

2 
2 

2p»(aP°)3s-2p«(aP°)3p 
2p4(,F)3s-2p6(*P*)3p 
2p»(»P0)3p-2p»(,P°)3d 
2p«(aP0)3p-2p«(«P°)3d 
2p«(aP,,)3d-2p»(aP0)4f 

sp».ap 
3P°-aP 
jp. sp° 
ip.sp» 

'D'-Vi[%] 

1-1 
1-0 
2-2 
1-1 
2-2 

A3 
A3 
A3 
A5 
A5 

Mg III 
Mg III 
Mg HI 
Mg III 
Mg III 

1922.788 
1923.042 
1923.896 
1924.479 
1928.198 

1 
20 

200 
30 

2 

2p»(aP°)3d-2p»(aPc)4f 
2p»(»P°)3d-2p'l(»P°)4f 
2p,(aP°)3s-2pi(»P,')3p 
2p«faP°)3d-2p»(aP°)4f 
2p»('P°)3d-2p»(*P,')4f 

•D°-Vi[%] 
aP°-*P 
äF°-%[%] 
aD°-■*[*! 

2-3 
2-3 
1-2 
2-3 
3-3 

A5 
A5 
A5 
AS 
A5 

Mg in 
Mg III 
Mg III 
Mg III 
Mg III 

1928.424 
1928.811 
1929.080 
1930.374 
1930.672 

30 
4 
1 
7 

250 

2p»(*P°)3d-2p»(,P°)4f 
2p»(»n3d-2p«(,P,,)4f 
2p»(»P°)3d-2p«(»P°)4f 
2ps(»P°)3p-2p»(,P°)3d 
2p«(»P°)3s-2p»(*P,,)3p 

aF°-»Ä[%] 
aF°%cyi] 

ip. ip° 
»p-.iD 

3-4 
2-2 
2-3 
1-0 
2-2 

AS 
A3 
A5 
AS 
A5 

Mg III 
Mg III 
Mgi;: 
Mg III 
Mg III 

1933.563 
1937.539 
1937.78 
1937.843 
1938.249 

40 
1 

150 
7 

2p«(»P°)3d-2p«(,P°)4f 
2p»(»P")3d-2p»(*P°)4f 
2p»(aP<,)3d-2p«(aP°)4f 
2p,(aP")3s-2p«(aP0)3p 
2p«(,P'')3d-2p»(aP,,)4f 

,F°-%[%] 

*ü°->hl>k) 
aP°-'P 

3-4 
2-2 
2-3 
0-1 
3-3 

AS 
A5 
A5 
A5 
AS 
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Mg III Mg rv 

FkOKBI 
_=.—i—^ 1 

W»vekojih Intensity Muhiplct CtMfigmüoa Ten J-J Refereaces 

Mg III 
Mg KI 
Mg III 
Mg III 
Mg III 

1938.936 
1941.500 
1942.036 
1954.831 
1962.145 

7 
12 
4 
7 
7 

2p»(»P*,3p-2p«(3P*)3d 
2p»(*P*)3p-2p»(*P*)3d 
2p»<*T»*)3d-2p»(*P,)4' 
2p»<*P*)3p-2p»(«P')3<l 
2p»pP*)3p-2p»(»r)M 

'F-%[%) 
sp.sp* 
ip.sp* 

2-1 
1-2 
3-4 
0-1 
l-l 

A3 
A3 
A5 
A5 
A3 

Mg III 
<*<; III 
M* III 
r. ■ m 
Mg :.! 

1971.514 
1974.737 
1977.554 
1979.327 
I'A9.43 

4 
12 
60 
80 

2p»(»P*)*p- 2p* CP*)M 
2p»(*P*)3d-2pV*F)4f 
2p»(*P*)3»-2p*(,P')Jp 
2p»(*P*)3*-2p*(»P*)3p 
2p»(*P*)3p-2p»0,P*)4s 

'P*-%I*I 
*P*-'D 
*P*-»P 
'S •%(«]* 

1-0 
1-2 
1-2 
0-1 
0-1 

A3 
A3 
A3 
A3 
A3 

Mg III 
Mg in 
Mg III 

1985.17i 
1993.759 
! 994 .OK/ 

12 
7 
4 

2p*(*P*)3<J-2p»(>P*)4f 
2p*(*P*)M-2p»(»P*)4f 
2p*(*n3d-2p»(*P'>4f 

 1 

»D'-%[%] 

*D'-%[%| 

i.                                                                        j 

1-2 
1-2 
1-1 

A3 
A3 
A5 

MAGNESIUM IV (Mg*1), Z = 12 
Ground State  ls22s*2p5 *PS«- (9 electrons) 

Ionization Potential 881 100 ein1;  109.24 eV 

Element Wavelength lotensily Muhipiet Configuration Tenn J-J References 

Mg IV? 112.914 10 S21 
Mg IV? US. 158 lOd S21 
Mg IV 118.421 10 2p*-2p4('S)4<-J *»r-»D %-% A7 
Mg IV? 118.603 100 S2I 
Mg IV 1I8."M0 5 2p» - 2p4('S)4d gV-*D *-% A7 

Mg IV? 120.086 IM S2I 
Mg IV? 120.283 lOOd S21 
Mg IV 121 549 20 2p«-2jVD)5s g*r° -»D %-% A7 
Mg IV 121.8*. IG 2p*-2p4('D)5s g*r-m %-tt A7 
Mg IV 123 171 r 2p«-2p4('P)5d S"P0,P %-% A7 

Mi IV 123.256 50 2p»-2p4(»P)W g*r «D %-% A7 
Mg IV 123.372 5 2p»-2p4(»P)5. g'P°  »D %-% A7 
Mg IV? 123.418 10 S2I 
Mg IV 123.508 5 2p»-2p4(»P)5d g>p°-*p %-% A7 
Mg IV 123.569 2 2p'-2p4(«P)5d g*p°-*p %-% A7 

Mg IV 123.721 4 2p»-2p4(»P)5d *»P°-»D %-% A7 
Mg IV? 123.770 0 S21 
Mg IV 123.913 1 2p»-2p4(»P)5d gip°. »p Vi-% A7 
Mg IV 124.415 100 2p» - 2p4('D)4d g*P°-*S %-% A7 
Mg IV 124.52 1 2p» - 2p4('D)4d g*P°-»D *-% A7 

Mg IV 124.539 100 2p»-2p4('D)4d g*P°-»D %■■•* A7 
Mg IV 124.64 sfl 2p»-2p4('D)4d P*P'-*P %-Vi A7 
Mg IV 124.650 240 2p»-2p4('D)4d g»p».tp •»-* A7 
Mg IV 124.761 80 2p»-2p4('D)4d 8*P'-«S V» - % A7 
Mg IV 124.870 100 2p« - 2p4('D)4d g*P° - »D *-« A7 

Mg IV 124.989 70 2p»-2p4('D)4d ««P°-«P tk-% A7 
Mg IV 124.994 90 2p»-2p4('D)4d g'P°-*P ■».% A7 
Mg IV 125.459 100 2p»-2p4('S)4s g'P°*S %-Vi A7 
Mg IV 125.810 30 2p« - 2p4('S)4s g*r° - *s Vi-Vi A7 
Mg IV 126.600 4 2p»-2p4(»P)5s g«F"-»P %-% A7 

Mg IV 126.800 20 2p»-2p4(»P)5s g*P°  *P % -% A7 
Mg IV 126.960 10 2p'--2p4(>P)5s *'P°-«P Hi-* A7 
Mg IV 127.165 5 2p»-2p4(»P)5s g'P -'P %-* A7 
Mg IV 129.710 100 2p»-2p4(»P)4d «'P°-»P *-% A7 
Mg IV 129.858 300 2p»-2p4(aP)4d g'P°-»D %-% A7 
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Mg IV M| IV 

Elenwnl Vavckngtb Inlcnniy Mulliplel Configuration Term J-J Rtfcre.-. n 

Mg IV 1»968 200 2p*  2p4(»P)4d f «P* - «D *-* A7 
Mg IV 129.98 30 2p»  2p4(»P)4d f*P°   »P %-Vi A7 
Mg IV 130137 100 2p»  2p4(»P)4d *'P°   »P %-% A7 
Mg IV 130.1 6 Vi> 2p»  2p4(»P)4d g*r 4P %-% A7 
Mg IV 130 24 S 70 2p» - 2p*(»P)4d s*r*r %-% A7 

Mg IV 130.340 100 2p»-2p4(*P)4d *»P*-»D tt-t, A7 
Mg IV 130.36 20 2p»-2p4(»P)4d g*r «p ■*-* A7 
Mg IV-> 130 541 0 S21 
Mg IV 130.623 60 2p* - 2p4(*P)4d g*r 4P •4   % A7 
Mg IV 132.126 20 2p*-2p4('D)4s «*P° - *D '*-** A7 

Mg IV 132.51 2p»-2p4('D)4s g*V°  'V ■A-% A7 
Mg IV 132.8CO 2p»-2p4('S)3d g*r »D 34-% A7 
Mg IV 132.8134 300 2p*-2p4i'S)3d *'P°   <D %-»* A7 
Mg IV 133.1966 200 2p»-2p4CS)3d r'V - *D >h -% A7 
Mg IV 137.970 80 2p*-2p4<»P)4s g'f.'V %-Vi A7 

Mg IV I38.26S 150 2p»-2p4(»P)4* g»P*-*P %-% A7 
Mg IV !38.395 10b 2p» - 2p4(»P)4s gsP"-*P ■A-Vi A7 
Mg IV 138.6884 100 2p» - 2p4(»P)4s **P"-»P 'A-»A A7 
Mg IV ! 38.939 1 2p»-2p4(*P)4'. **P"  4P %-*A A7 
Mg IV 139.993 70 2p»-2p4Cn)3d **r-»F »A-»A A7 

Mg IV 140.121 1 !0 2p»-2f.4('D)3d g*p--«D »A-*A A7 
Mg IV 140.176 ?tfl 2p»  2p4CD)3d g*r »D »A-»A A7 
Mg IV 140.427 110 2r>i-2p4('D)3d g*r-*¥ »A-* A7 
Mg IV 140.475 m 2p»-2p4 CD) 3d g'P°-»S »A-'A A7 
Mg IV 140.525 121 2p»-2p4('D)1d g*P° »P »A-»A A7 

Mg IV 140.560 120 2p»-2p4('D)3d **P°-*D "A-»A A7 
Mg IV 140.868 200 2p»-2p4('D)3d g'V »P Vi-% A7 
Mg IV 140.915 80 2p»-2p4CD)3d g»P»-»S >A->A A7 
Mg IV 140.965 100 2p»-2p4 CD) 3d gip» »p •A-»A A7 
Mg IV 146.526 250 2p»-2p4('P)3d g*r »p *A-»A A7 

Mg IV 146.837 200 2,j"-2p4CP)3d ?'p°-*p *A-'A A7 
Mg IV 146.954 400 2p»-2p4(*P)3d *»P°-»D *A-»A A7 
Mg IV 147.005 200 2p»-2p4(*P)3d *»P°  *P "A-*A A7 
Mg IV 147.050 200 2p»-2p4(»P)3d g<p°->n *A-»A A7 
Mg IV 147.252 150 2p* - 2p4 (»P) 3d g'P°.*P *A-»A A7 

Mg IV 147.319 160 2p*-2p4(3P)3d g»p°-»p lk-Vi AT 
Mg IV 147.4062 JOO 2p»-2p4(*P)3d g*p° - 4P %-»A A7 
Mg IV 147.500 4 2p»-2p«(»P)3d g* p° - 4P %-M. A? 
Mg IV 147.535 300 2p»-2p4(»P)3d g*P°-»D •A-»A A7 
Mg IV 147.630 60 2p»-2p4(aP)3d gip° . 4F »A-*A A7 

Mg IV 147.748 150 2p*-2p4(»P)3d gV-V %-»A A-' 
Mg IV 147.881 80 2p»-2p4(*P)3d g'P'-'P Mi-% A-' 
Mg IV 148.114 120 2p»-2p4(*P)3d g'P°-4F '/i-% A 7 
Mg IV 148.958 7 2p»-2p4(*P)3d g*P°-4D %-% A7 
Mg IV 149.024 1 2p*-?.p4(»P)3d K*P°-4D %-*A A7 

Mg IV 149.400 5 7p» - 2p (»P) 3d g»P°-4D Mi-% A7 
Mg IV 160.2358 200          I 2p*-2p4 ('S) 3s g'P°*S %-Vi A7 
Mg IV 160.8088 150 2p*-2p4(>S)3s g'P°-*S %-% Al 
Mg IV 171.657 750 2p»-2p4('D>3s «»P°-»D %-»Ki *7 
Mg IV 172.311 !50 2p«-2p4('D)3s *»P°-'D ¥.-% M 

Mi IV 180.071 350 2p»-2p4(»P)3s g»P°  'P %-'/4 A7 
Mg IV 180.618 400 2p»-2p4('P)3s g*?°*P %-*A A7 
Mg IV 180.797 400 2p*-2p4(»P)3s g»P -'P •A-Mi A7 
Mg IV 181.345 350 2p*-2p4(sP)3s g.p-.ip 'A-% A7 
Mg IV 183.442 150 2p»-2P

4CP)3s ?*P°-4P sb-% A7 

Mg IV 183.921 50 2p»-2p4(»P)3s «'r-'P *,i-»A A7 
Mg IV 184.199 30 2p»-2p4(aP)3s g»P°-4P Vi-*A A7 
Mg IV 187.697 15 2s2p«-2s2p5('P°)3s »S - *P° V.! - '/i A7 
Mg IV 188.146 15 ?s2p6-2s2p5(3P')3s »S - *P° % - % A7 
Mg IV 120.994 1000 2s,2p'-2s2p* g*P° - »s »A -% A7 

Mg IV 323.307 900 2s* 2p*-2s 2p« g'P°- 'S %-Vk A7 
Mg IV 799.166 10 2p4(3P)3p-2p4(*P)4s 4P" . 4P %-"- A7 
Mg IV 803.07 2 2p4(JP)3p-2p4CP)4s 4po . 4p *A--n A7 
Mg IV 809 99 5 2p4(aP)3p-2p4(»P)4s 4p" . 4p ■A - »S A7 
Mg IV hi 1.26 20 2p4('P)3p   2p4(»F)4s 4P°.4p »A-H A7 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zr   Ga   Ge   As   Se   Br   Kr 
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Mg IV Mg IV 

Ekracal W.veknjth Iatcuiit.« Mukipkt Configuration Ten» 

Mg IV tun II 2p4(*P)3p - 2p4(«P)4i 4P*-«P 
Mg IV S40.37 4 2p4('D)3p  2p4('D)4» «r-«D 
Mg IV R.12.09 6 2p<('D)3p   2p4('D)4s »P-»D 
Mg IV 834 409 20 2p"<*l»)3p-2p<<»P)4» 4D*  4P 
Mg IV 857.292 150 2p4(»P)3p-2p'(*P)4» «D* - 4P 

Mg IV 8M.26 2 ip4(,P)3p-2p4(»P)4» 4D* - 4P 
Mg IV 863 70 1 2p4(*P)3p  2p4(»P)4» 4D* - 4P 
Mg IV »65 724 8 2p4(*P)3j. - 2p4(»P)4» »D*  *P 
Mg IV 866.741 30 2p*(»P)3p  2p4(*P)4$ iD*  «P 
Mg IV 877.495 5 2p4(*P)3p -2p4('P)4s »D* - «P 

Mg IV 891.01 1 2p4('D)3p  2p4('il)4s «D* - »D 
Mg IV 897.. 27 1 lp*VDnp-2p*('D)4% »D'  »D 
Mg IV 902 80 1 2p4(»P)3p  2p4('P)4s »r-*p 
Mg IV «W.37 10 2p4(»P)3p  2p4(»P)4s 4S"  4P 
Mg IV 919.03 50 2p4('P)3p-2p4('P)4s 'S'  4P 

Mg IV 929.784 30 2p4(»P)3p-2p4(3P)4s 4S" - 4P 
Mg IV 936.30 2 2p4('D)3p-2p4('D)4i «P*-«D 
Mg IV 1026.411 30 2p4(,P)3s-2p4(,D)3p «P-«P° 
Mg iV 1037.409 250 2p4(»P)3s-2p4('D)3p »p»p° 
Mg IV 1044.374 80 :p4(»P)3s-2p4('D)3p •p-»p° 

Mg IV 1055.757 60 2p4(»P)3s - 2p4(lU)3p *p-«p" 
Mg IV 1210.993 300 2p4(»P)3p-2p4(»P)3d 

4r-4P 
Mg IV 1219.019 150 2p4(»P)3p-2p4('P)3d 

4P*-4P 
Mg IV 1220.929 200 2p4(»P)3p-2p4(»P)3d «r-4P 
Mg IV 1229.093 10 2p4('P)3p-2p4(»P)3d 4P°-4P 

Mg IV 1235.908 200 2p4('P)3p-2p4(»P)3d 
4P* 4P 

Mg IV 1236.977 200 2p4(»P)3p-2p4(3P>3d 4p° . «p 
Mg IV 1243.874 20 2p4(»P)3p-2p4(3P)3d 4P°-4P 
Mg IV 1307.934 100 2p4(,D)3p-2p4('D)3d *F* - Tr~ 
Mg IV 1311.693 200 2p4('D)3p-2p4<1D)3d *f. »F 

Mg IV 1311.97 1 2p4("D)3p-2p4('D)3d «F»  «F 
Mg IV 1316.482 20 2p4(3P)3p-2p4(3P)3d 4D" - 4P 
Mg IV 1328.09 1 2p4('D)3p-2p4(,D)3d »F°  »D 
Mg IV 1331.630 30 2p4(3P)3p   2p4(3P)3d 4D° - 4P 
Mg IV 1336.884 60 2p4(3P)3p-2p4(3P)3d 4P°-4D 

Mg IV 1342.193 300 2p4(»P>3p-2p4(3P)3d 
4P°  4D 

Mg IV 1345.677 10 2p4(3P)3p-2p4(3P)3d •D"   JF 
Mg IV 1346.573 800 2p4(3P)3n-2p4(3P)3d 4p-. «D 
Mg IV 1346.680 300 2p"(3P)3p-2p4(3P>3d «P° - «D 
Mg IV 1351.652 100 2p4(3P)3p-2p4(3P)3d 4P° - 4D 

Mg IV 1352.049 600 2p4('P)3p-2p4(3P)3d 4F-4D 
Mg IV 1355.67 20 2p4(3P)3p-2p4('P)3d 4D°-4P 
Mg IV 1356.132 200 2p4(»P)3p-2p4(»P)3d 4P«   <D 

Mg IV 1356.277 20 2p4(3P)3p-2p4('P)3d 4D° - »F 
Mg IV 1361.526 50 2p4(»P)3p-2p4('P)3J 4D° - »F 

Mg IV 1362.526 20 2p4(JP)3p-2p4('P)3d 4D° - 4P 
Mg IV 1363.18 10 2p4(3P)3p-2p4(3P)3d 4D°  4F 
Mg IV 1366.03 5 2p4('D)3p-2p4(3P)4s «P°  «p 
Mg IV 1370.898 10 2p'(3P)3p-2p4(3P)3d *D°   4P 
Mg IV 1371.077 150 2p4('P)3p-2p4(3P)3d 4D° - «F 

Mg IV 1373.226 200 2D4(3P)3p-2p4(3P)3d 4D° • 4F 
Mg IV 1375.531 100 2p4(3P)3p-2p"(3P)3d *D° - *F 
Mg IV 1377.419 50 2p4(3P)3p-2p4(3P)3d •D° - ;'D 
Mg IV 1382.578 300 2p4(3P)3p-2p4(3P>3c «D°-«F 
Mg IV 1384.463 900 ?p4(3P)3p-2p4(3P)3d 4D° - 4F 

Mg IV 1385.772 500 2p4(3P)3p-2p4(3P)3d 4D° - 4F 
Mg IV 1386.19 1 2p-(3P)3p-2p4(3P)3d JD° - »D 
Mg IV 1387.527 800 2p4(3P)3p-2p4(3P)3d •D°- 4F 
Mg IV 1398.850 30 2p4(3P)3p-2p4(3P)3d ,p..,p 

Mg IV 1404.68 300 2p«('D)3p-2p*(,n)3d i¥°tG 

Mg IV .409.361 1000 2p4('D)3p-2p4('D)3d >r *c 
Mg IV 1413.895 10 2p4(3P)3p-2p4(3P)3d »D°- »D 
Mg IV 1418.393 30 2p'(3P>3p-2p4(3P)3d 3D° - *F 
Mg IV 1427.760 60 2p4!V)3p-2p4(3I,)3d lp°..p 

Mg IV 1429.189 20 2p«-(V)3p-2p4(3P)3d »P°   »P 

J J 

V» -Vi 

%-% 

%-* 

%-% 
%-% 
%-% 
%-% 

xh. •% 
%-% 
%-% 
% -Mi 
%•% 

*-% 
3i-% 

%•% 

%-% 
%-% 

■*•% 
^-% 

%-% 
%-* 

■■k -v> 

Rcfercncci 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A7 

A7 
A7 
A7 
A7 
A 7 

A7 
A7 
A7 
A7 
A7 

A7 
A? 
A7 
A7 
A 7 

*7 
A7 

A7 
A7 
A 7 
A7 
A7 
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Mg IV Mg IV 

Eleacal Wivelentfh Intcasily Mukipfet Confignr»üo'i 
"                        ■ 

Term rrr Et 

Mg IV 1432.791 50 2p4(»P)3p-2p'(*P)3d *W-*f %-* 'A' 
Mg IV U34.S?2 150 2p*(,D)3p-?.p«(,D)3d »a-.ip % - % ! Kl 
Mg IV 1437.53 500 2p4(»D)3p  2p*(«D)3d U*-»F *-%! A7 
Mg IV 1437.636 1000 2p4(*Pnp-2p«(*P)3d •D* - »F %-% A7 
Mg IV 1437 844 10 2p4('P)3p-2p4('D)3d »D'-»F %-% A7 

Mg IV 1438.267 100 2r/'(*P)3p-2p4(«P)3d »S*-'P %-% A7 
Mg IV 1447.424 300 2p4(*P)3p  2p4PP)3d iD" - »F *-% A7 
Mg IV 1448.243 30 2p*CP)3p-2p«(»P)3d *r*D ■*-% A7 
Mg IV 1448.476 30 2p4(*D)3p-2p4(,D)M »D" - *D *-% A7 
Mg IV 1450.66 1 2p4(*P)3p-2p4(*P)3d »D"-4F %-¥i A7 

Mg IV 1451.48 3 2p4('D)3p-2p4('D)3d »D°-«D %-% A7 
Mg IV 1454.212 5 2p4(»D)3p-2p4('D)3d »D'-«D *-* A7 
Mg IV 1457.229 100 2p«(«D)3p-2p«(,D)3d »D"-«D *-% A7 
Mg IV 1459.38 1 2p4(»P)3p-2p4<*P)3d .p-.ip %-% A7 
M. IV 1459.540 300 2p4(,D)3s-2p4('D)3p »D-«F' %-fc A7 

Mg IV 1459.617 400 2p4('P)3s-2p4(»P)3p 4P-4S* %-% A7 
Mg IV 1466.655 100 2p4(*P)3p-2p4(»P)3d «D°-4F *-% A7 
Mt IV 1468.882 20 :p4(»P)3p-2p4(»P)3d 5S°-'P Mi-% A7 
Mg IV 1470.799 100 2p4(»P)3p-2p4(»P)3d *P*  »D %-% A 7 
Mg IV 14-2.984 30 2p4(»P)3p-2p4(»P)3d 4D"-4D %-tt A7 

Mg IV 1478.7:67 200 2P
4(»P)3p-2p4(»P)3d 4D° - 4D %-% A7 

Mg IV 1480.758 25 2p«(»P)3p-2p4(»P)3d sp-.»D %-% A7 
Mg IV 1481 C60 8 2p4(»P)3p -V(*P)3d 'D -4F *-% A7 
Mg IV 1481.509 400 2p4('D)3s-2p4('D)3p 

2p4('D)3s   2p«('IJ)3p 
»D - »P° <*-% A7 

Mg IV 1481.859 15 »D - «p* %-•% A7 

Mg IV 1485.446 S0 2p4(»P)3p-2p4('P^3d 4D°-4D %-% A7 
Mg IV 1487.28 6 2pVD)3p-2p«('D)3d »D" - 'S %-■* A7 
Mg IV 1490.451 350 2p4(»P)3s-2p4(,P)3p 4P-4S° %-% A7 
Mg IV 1491 998 100 2p4(»P)3p-2p4('P)3d 4D° - 4D %-** A7 
Mg IV 1492.82 3 2p4('D)3p-2p4('D)3d •D° - JP %-% A7 

Mg IV 1494.647 15 2p4(*P)3p-2p4(»P)3d 4D"-4D %-% A7 
Mg IV 1495.505 300 2p4(*P)3p-2p4(»P)3d 4S°-4P *-% A7 
MS IV 1495.993 60 2p4('D)3p-2p4('D)3d iD" - »P *-% A-1 

Mg IV 1497.422 20 2Li
4(»P)3p-2p4(»P)3d 4D° - 4D *-% A7 

Mg IV 1500.142 70 2p4l*P)3p-2s>4(,P)3d 4D°-4D %-% A7 

Mg IV 1501.534 30 2p4(»P)3p-?p4(3P)3d jp°.4p *-% A7 
Mg IV 1502.970 15 2p4(1<>J3|!-2f>4{»P)3d 4D° - 4D %-% A7 
Mg IV 1506.48 3 2p4(i>'j3') -    "PP)3d «P'-4F %-% A7 
Mg IV 1506.83 2p»f?fty  i,   (■•'P>3d 4D°--D %-* A7 
Mg IV 1508.534 20 2p4(»P>ip  ip- aP)3d 4D° - 4D Vi-% A7 

Mg IV 1508.841 250 2p«(*P)3s-2p«(»?)3p 4P-4S° Vi-% AT 
Mg IV 1510.691 200 2p4(»P)3p   2p4(3P)3d 4S°-4P *»-% A' 
M? IV 1520.97 10 2p4('P)3p-2p4(»P)3d 4S°-4P ii-% A7 
Mg IV 1571.83 1 2p4('D)3p-2p4('D)3o 'F-»D %-* A7 
Mg IV 1578.57 20 2p4('D)3p-2p4('D)3d »P,-*D %-Ht A7 

Mg IV 1597.78 6 2p4('D)3p-2p''(1D)3d *P°->D %-% A7 
Mg IV 1607.109 300 2p4(1D^3s-2p4('D)3p 'D-'D' %-% A7 
Mg IV 1607.517 30 2p4('D)3s-2p4('D)3p »D  »D0 %-% A7 
Mg IV 1610.80 10 2p4('D)3s-2p4('D)3p »D - »D° %-% A7 
Mg IV 1611 219 200 2p4('D)3s-2p4('P)3p *D-»D° *-* A7 

Mg IV 1617.65 12 2p4('D)3p-2p4(1D)3d >P° - *S %-% A7 
Mg IV 1624.155 15 2p4('D)3p-2p4{,D:3d ?P°. «p %-% A7 
Mg IV 1638.54 8 2p4(>D)3p-2p4(1D)">d ap.   >p Vt-% A7 
Mg IV 1640 91 10 2p4(»P)3s-2p4(sP)3p 4F-*-U° *•% A7 
Mg IV 1645.06 5 2p4('D)3p-2p4('D)3d ip». »s "A-fc A7 

Mg IV 1651.87 1 2p4('D)3p-2p4('D)3d «p°. «p Vi-* A7 
Mg IV 1658.86c 100 2p4(»P)3s-2p4('P)3p 4P-4D" *-% A7 
Mg IV 1669.588 50 2p4(»P)3s-2l,

4{»P)3p 4P-4D° %-% A7 
Mg IV 1679.987 300 2p4(»P)3s-2p4('P)3p 4P-4D° *-% A7 
Mg IV 1683.016 500 2p4(»P)3s-2p4(»P)3p 4P-4D° *-% A7 

M? IV 1687.03 2p4('P)3j   2p4(»P)3p >p. iS- %-'(i A7 
Mg IV 1692.704 200 2p4(»P)3s-2p4(»P)3p *P-4D° %-M. A7 
Mg IV 1698.806 400 2p4(*P)3s-2p4(»P)3P 

4P - 4D° %-* A7 
Mg IV 1699.686 100 2p4(»P)3s-2p4(»P)3p tp.ip %-* A7 
Mg IV 1703.387 150 2p4(»P)3s-2p4(»P)3p 4P - 4D° %-^ ,7 
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Mg IV Mg V 

Element Wavelength Intensity Multiple' i                        Coofiguiiüoi) Term J-J References 

Mg IV 1736.098 70 2p~(3P)3s-2p4(*P)3p *p-*s" %-Vi A7 
Mg IV 1744.692 60 2p4(lP)3s-2p4(»P)3p «P-»r %-¥, A7 
Mg IV 1749.503 20 2p4(*P)3s-2p4(»P)3p tp.if Vi-* A7 
Mg IV 1797.296 30 2p4("P)3s-2p4(*P)3p ip.*D° *A-% A7 
Mg IV 1800.180 200 2p4(>D)3s-2p4('D)3p »D - 2F° %-% Al 

Mg IV 1807.80 2 2p4('D)3s-2p4(,D)3p 2D-JF* *h-1* A7 
Mg IV 1808.308 100 2p4(,D)3s-2p4('D)3p »D - 2F° %-% A7 
Mg IV 1844.169 300 2p4(»P)3s-2p4(3P)3p *p. »n° %-% A7 
Mg IV 1853.107 60 2p4(sP)3s-2p4(3P)3p tp. *u« %-% A7 
Mg IV 1874.598 70 2p4(3P)3s-2p4(3P)3p 4p _ 4p* %-*A A7 

Mg IV 1893.898 200 2p«(T)3s-2p4(»P)3p <P-4P° *-«* A7 
Mg IV 1906.729 50 2p4(3P)3s-2p4(3P)3p 4p. 4p» %-% A7 
Mg IV 1925.754 20 2p4(3P)3s-2p4('P)3p 4p. 4P» *-% A7 
Mg IV 1936.931 5 2p4(»P)3s-?.-)4(sP)3p 4p. <p« %-% A7 
Mg IV 1946.135 60 2p4(3Pi:ss-2p4t3P)3p 4p . »p« %-% A7 

Mg IV 1956.570 40 2p4(*P)3s-2p4(3P)3p 4P - 4P° %-% A7 

MAGNESIUM V (Mg4*), Z   = 12 
Ground State  ls22s22p4 3P2 (8 electrons) 

Ionization Potential  1 139 400 cm1; 141.26 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Mg V 92.409 lOd 2p4-2p3(2D',)5d g'P-'P° 2-1 S2! 
Mg V 92.428 lOd 2p4-2p3(2D°)5d gjp.ap« 2-2 S21 
Mg V 92.534 10 2p4-2p3(2D°)5d gsp. ap°           7 1-1 S21.K8 
Mg V 92.588 10 2p4-2p3(2D°)5d g3P-3P° 1-2 S21 
Mg V 92.641 10 2p4-2p3(2D'')5d »'P-»D* 2-3 S21 

Mg V 93.109 100b 2p4-2p3(2P°)5d 'D - «D" 2-2 S21 
Mg V 94.793 10 2p4-2p3(2D'>)5s g»p. SD' 2-3 S2! 
Mg V 95.556 100b 2p4-2p3(2D°)5d »D - 'F° 2-3 S21 
Mg V 95.592 10 2p4-2p3(2D°)5d iC-'D° 2-2 S21 
Mg V 95.803 200 2p4-2p3(2P°)4d £»P-3D° 2-3 S21 

Mg V 95.909 i00d 2p4-2p3(2P',)4<i gap.ap« 2-2 s:i 
Mg V 95.965 100 2p4-2p3(2P°)4d S3P-3D° 1-2 S21 
Mg V 96.019 200b 2p4-2p3(2P°)4d g3P-3D° 0-1 321 
Mg V 96.085 100b 2p4-2p3(2P°)4d gip.ap« 1-1 S21 
Mg V 96.159 10b 2p4-2p3(2P°)4d gap.ap- 0-1 S21 

Mg V 97.391 100 2p4-2p3(4S°)5d £3P-3D° 2-3 S21 
Mg V 97.439 200 2s22p4-2s2p4(4P)3p g3P-3D° 2-3 S21 
Mg V 97.563 100 2p4-2p3(4S°)5d g3P-3D° 1-2 S2I 
Mg V 97.606 200b 2s22p4-2s2p4(4P)3p g3P-3D° 1-2 S2I 
Mg V 97.686 100b 2s22p4-2s2p4(4P)3p g3P-3D° 0-1 S21 

Mg V 98.235 100 2p4-2p3(2D°)4d g3P-3P° 2-1 S21 
Mg V 98.271 200 2p4-2p3(2D°)4d gsp.apo 2-2 S21 
Mg V 98.406 100 2p4-2p3(2D°)4d gjp.ap» 1-1 S21 
Mg V 9S.«44 100 2p4~2p3(2D°)4d gap.ap» 1-2 S21 
M£ V 98.636 200 2p4-2p3(2D°)4d g3P-3D° 2-3 S21 

Mg V 98.805 200 2p4-2p3(2D°)4d ^P-3D° I -2 S21 
Mg V 98.872 100 2pi-2p3(2D")4d g'P-'D° 0-1 S21 
Mg V 98.983 400b 2p4 - 2p3(2P°)4d >D - 'F° 2-3 Sll 
Mg V 99.025 200b 2p4-2p3(2P")4d 'D - "P" 2-1 S21 
Mg V 99.067 200 2p4-2p3(2P°)4d •D-'D° 2-2 S21 
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Mg V Mg V 

Element Wavelength Inteniity Muitiplet Configuration Term }-l Reference» 

Mg V? 99.149 10 S2I 
Mg V 99.205 1 2p4-2p»(tF,)4d 'D - *D"         ? 2-2 S21.K8 
Mg V 99.535 100 2p4-2p3(*D*)5d 'S - »P*         ? 0-1 S21.K8 
Mg V 99.610 200 2p4-2p3(4S*)5s g*P-3S' 2-1 S21 
Mg V 99.788 100 2p4-2p»(4S*)5s «•V-'S* 1-1 S2I 

Mg V 100.949 10 2p«-2p»(*P°)4s g*p.*r 2-2 S21 
Mg V 101.671 300 2p«-2p»(*D,)4d •D-'F* 2-3 S21 
Mg V 101.782 300 2p4-2p3(1D°)4d •D-'D* 2-2 SU 
Mg V 101.845 100 2p4 - 2p«(*D,,)4d •D - 3P°         ? 2-2 S21.K8 
Mg V 102.079 200 2p« - 2p»(*D*)4d ■D-'P' ?-l S21 

Mg V 103.333 10  -A 2s2p«-2s2p4(4P)5s 3P*-»P 2-2 S21 
Ms V 103.904 400 2p4-2p3(4S')4d g*P-»D' 2-3 S21 
Mg V 103.947 300 2p4 - 2p3(»D°)4s *»P-»D* 2-3 S21 
Mg V 104.100 200 2p4-2p3(4S'")4d gW-*D° 1-2 S21 
Mg V 104.140 200 2p4-2p»(*D*)4s g'P-'D* 1-2 S21 

Mg V 104.182 100 2p4-2p3(4S")4d g*¥-*D° 0-1 S2I 
Mg V 104.214 100 2p4-2p3(*D°)4s g^p-ny 0-1 S21 
Mg V 104.432 200 2p4-2pJ(*P')4s »D-'r 2-1 S21 
Mg V 107.661 200 2p4-2p3(»Dl)4s •D-'D" 2-2 S21 
MR V 109.174 10 2p4-2p3(»P°)4s 'S-»P° 0-1 S2I 

Mg V 109.812 200 2p4 - 2p3(4S0)4s g»P-»S° 2-1 S21 
Mg V 110.029 100 2p4-2p3(4S°)4s gV-'S* 1-1 S21 
Mg V liO.121 10b 2p4 - 2p»CS',)4s g*P-*S° 0-1 S21 
Mg V 110.809 200 2p4-2p»(*P°)3d g»P-3D° 2-2 S21 
Mg V 110.850 400 2p4-2pi(,P°)3d g»P-»D° 2-3 S21 

Mg V 110.939 200 2p4-2p»(*P°)3d g3P-<D° 2-2 S21 
Mg V 111.031 300 2p4-2p'(»P°)3d gV-'D" 1-2 S2i 
Mg V 111.091 300 2p4-2p3(3P°)3d ^sp-SD" 0-1 S21 
Mg V 111.199 400b 2p4-2p'(IP°)3d jjp.jp- 2-2 S21 
Mg V 111.247 200 2p4-2p3(»P°)3d g*P-*P° 2-1 S21 

Mg V 111.419 200 2p4-2p»(»P)3d g*P-*P° 1-2 S2I 
Mg V Hl.467 200 2p4-2p3(3P°)3d g*p.*P° 1-1 S21 
Mg V 111.496 200 2p4-2p»(»P°)3d g3P-3P° 1-0 S21 
Mg V 113.217 200 2s2p»-2s2p4(*D)3d 3P°->D 2-3 S21 
Mg V 1'3.279 10 2p4-2p» (»D") 3d g3P-'F°         ? 2-3 S21.K8 

Mg V 113.414 200 2s2p5-2s2p4(»D)3d 3P°-3D 1-2 S21 
Mg V 113.518 100 2s2p5-2s2p4(«D)3d 3P°- 3D 0-1 S2I 
Mg V 113.703 400 2p4-2p3(*D°)3d g*P-*S° 2-1 S21 
Mg V 113.823 100 2s2pf-2s2p4(4P)4s 3P°-3P 2-2 S21 
Mg V 113.934 300 2p4-2p3(3D0)3d g3P-3S° 1-1 S2I 

Mg V 113.990 300 2p4 - 2p' CD") 3d g3P-3P° 2-1 S21 
Mg V 114.029 200 2p4-2p'(*D°)3d g3?-^" 0-1 S21 
Mg V 114.059 400 2p4-2p3(»D°)3d gjp.ap» 2-2 S21 
Mg V 114.199 300 2p4-2p3(3D°)3d g*P-*?° 10 S2I 
Mg V 114.226 300 2p4-2p3(»D°)3d g3P-3P° 1-1 S21 

Mg V 114.285 300 2p4 -2p3 (3D°) 3d gjp . sp° 1-2 S21 
Mg V 114.324 300 2p4 - 2p3 (»D") 3d gSp . Sp° 0-1 S21 
Mg V 114.498 10 2p4-2p3(»D°)3d g'P-'P"          ? 2-1 S21.K8 
Mg V 114.785 600d 2p4-2p3(»D,,)3d g*P-*D° 2-3 S21 
Mg V 115.013 600d 2p4 - 2p3 (»D") 3d g3P-3D° 1-2 S21 

Mg V 115.093 400b 2p4-2p3('D°)3d gSp.»D° 0-1 S21 
Mg V 115.399 400 2p4-2p3(3P")3d iD. ip» 2-1 S21 
Mg V 115.537 400 2p4 - 2p3 (»F) 3d 'D - <D° 2-2 S21 
Mg V 118.083 500 2p4-2p3(3D°)3d 'D  'F° 2-3 S21 
Mg V 118.810 500 2p4 - 2p3 («D") 3d •D - >D° 2-2 S21 

Mg V 118.914 10 2p4-2p3(2D^3d •D-'P"          7 2-2 S21.K8 
Mg V 119.401 400 2p4-2p3(JD°)3d 'D - >P° 2-1 S2I 
Mg V? 119.447 400 S21 
Mg V 119.978 10 2p4-2p3(4S°)4s <S -3S°         ? 0-1 S21.K8 
Mg V 121.644 600 2p4-2p3(4S°)3d S3P-3D° 2-3 S21 

Mg V 121.922 500 2p4-2p3(4S,,)3d g3P-3D° 1-2 S2I 
Mg V i22.034 400 2p4-2p3(4S°)3d gsp.jD' 0-1 S21 
Mg V !25.600 400b 2p4-2p3(»D°)3d >S - >P° 0-1 S21 
Mg V 126.280 400 2s2p5-2s2p4(»P)3d 3P° - 3D 2-3 S21 
Mg V 126.544 200 2s 2p»-2s 2p4 (4P) 3d »p°.»D 1-2 S21 
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Mg V Mg VI 

Element Wa.clecfeih Intensity Mdtiplct Configuration Term j-j References 

Mg V 126.677 10b 2s2p*-2s2p«(«P)3d »P*-»D 0-1 S2I 
Mg V 132.17! 600 2p« - 2p» (»P-) 3s g*?-*r 2-2 S2I 
Mg V 132.445 500 2p« - 2p» (»P") 3s g*P-*r 1-2 S2I 
Mg V 132.623 300 2r*-2p*<*r)* g*f-*r 0-1 S21 
Mg V i;3.638 200 2s2p*-2s2p«(*D)3s »P"-»D 2-3 S2I 

Mg V 135.953 100 2s2p»-2s2p«(*D)3s «P".*D 1-2 S2I 
Mg V 136.128 10 2s2p*-2»2p4(*D)3« »P*-»D 0-1 S2I 
Mg V 137.234 600 2p«-2p»PP*)3s !D-«P* 2-1 SU 
Mg V 137.414 800 2p4-2p*(sD*)3s *»P-»D' 2-3 S2I 
Mg V 137.748 700 2p«-2p»(»D')3s *»P-»D' 1-2 S2I 

Mg V 137.880 600 2p« ^»(«D*) 3$ ,»P-»D' 0-1 Sii 
Mg^ 142.933 600 2p« - 2p» (*D") 3s •D - 'D* 2-2 321 
Mg V 145.485 500 2p« - 2p'(»P*) 3s 'S-'F 0-1 S2I 
Mg v 146.083 600 2p* - 2p» («S") 3s gW-'S' 2-1 S21 
Mg V 146.464 500 2p«-2p»(«S')3s g*I'-'S' 1-1 S21 

Mg V 146.621 400 2p«-2p»(«S°)3s g*P-'S' 0-J S2i 
Mg V 147.252 300 2p« - 2p» (»P°) 3s 'S - »P°         ? 0-1 S22.KÜ 
Mg V 152.019 IG 2s2p»-2s2p«(*P)3s »p°-»p 2-1 S2I 
Mg V 152.149 300 2s2p»-2s2p«(«P)3s sp-.ap :.-2 S2I 
Mg V 152.384 100 2s2p»-2s2p«(«P)3s *r »p II S2i 

Mg V 152.527 100 2s2p»-2s2p«(«P)3s »p°-*p 1-2 S2I 
Mg V 152.591 10d 2s2p»-2s2p«(«P)3s »p°-»p 0-1 S21 
Mg V 251.600 100 2s*2p«-2s2p« ^*p.ip"      ? 2-1 S72.K8 
Mg V 276.581 1000 2s»2p«-2s2p» ■D-'P° 2-1 S2i 
Mg V 312.311 1000 2s»2p«-2s2ps «S-'P" 0-i S'! 

Mg V 351.089 850 2s*2p«-2s2p* LtP-tr 2-1 S2I 
Mg V 352.202 700 2s»2p«-2s2ps g*v-*r 1-0 S2I 
Mg V 353.094 1000 2s» 2p«-2s 2p» «*P-*P° 2-2 S21 
Mg V 353.300 650 2s»2p«-2:2p5 *»p-»p' 1-1 S2I 
Mg V 354.223 700 2s=2p«-2s2p« *»p-»r 0-1 S21 

Mg V 355.326 850 2s»2p«-2s2p« g»p-»p° i-2 S2I 

MAGNESIUM VI (Mg5*), Z - 12 
Ground State ls22s22p3 4SS/2 (7 electrons) 

Ionization Potential  1 504 300 cm1;  186.50 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Mg VI 72.430 100 2p»-2p*(»P)6s £«S°-«P »A-tt 321 
Mg VI 74.319 300b 2p»-2p»(»P)5d g*s°-*r %-% S21 
Mg VI 74.461 10b 2p»-2ps(»P)5d *«*?'■-«o %-tt S21 
Mg VI 74.574 200 2s»2p»-2s2p»(»S°)4p g*S'-'P %-% S2I 
Mg VI 75.248 100 2p»-2p»l'D)5d »D°   *D «*-% S21 

Mg VI 75.334 lOOd 2p»-2p»('D)5d »DC-»F %-% S2I 
Mg VI 75.834 200 2p» - 2p» (»P) 5s g«S -«P »A-% S21 
Mg VI 75 890 10 2p»-2p*(»P)5s ?«£°-«P %-% S21 
Mg VI 76.908 1 2p»-2pi('D)5d »?° - »D *-* S21 
Mg VI 77.301 10 2p» - 2p*Cr/)4d g«S° - »P           ? %-% S21.K8 

Mg VI 77.405 200b 2p»-2p»(sP)5d D°-»F Si-% S21 
Mg VI 77.511 100b 2p»-2p»(»P)5d <D° - «F %-% S21 
Mg VI 77.639 10 2p'-2p*(»P)5d »D° - JD %-% S21.K8 
Mg VI 78.239 10 2p»-2p»(>S)4d »D° - »D %-«* S21 
Mg VI 79.059 I0d 2p»-2p»(»P)5s »D°-«P %-«A S2I.K8 
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Mg VI 
Mg VI 

Ms V 
Mg V 
Mg V 
Mg V 
Mg V 

Mg 
Mg 
M* 
Mg 
Mg 

Mg 
Mg 
Mg 
Mg 
Mg 

Mg' 
Mg 
Mg 
Mg 
Mg 

Mg 
Uli 
!«g 
Mg 
Mg 

Mg 
Mg 
Mg 
Mg 
Mg 

Mg 
Mg 
Mg V 
Mg V 
Mg V 

Mg V 
Mg V 
Mg V 
Mg V 
Mg V 

Mg V 
Mg V 
Mg V 
Mg V 
Mg V 

Mg V 
Mg \ 
Mg \ 
Mg \ 
Mg N 

Mg \ 
Mg 1 
Mg 1 
Mg 1 
Mg 1 

Mg 1 
Mg i 
Mg i 
Mg < 
Mg' 

Mg ' 
Mg 
Mg 
Mg 
Mg 

79.817 
79.S30 
79.S57 
80.032 
80.075 

80.563 
80.724 
80 930 
81.106 
82.238 

82.475 
82.853 
83.403 
83.519 
83.560 

84.745 
85.153 
85.577 
85.622 
86.807 

87,406 
88 827 
88.952 
89.021 
89.649 

90.897 
92.964 
93.109 
93.493 
95.385 

95.421 
95.483 
95.637 
95.675 
95.803 

96.085 
96.159 
96.240 
96.256 
96.303 

96.388 
56.467 
96.670 
»-..704 
9(> 797 

96.857 
96.903 
96.939 
96.973 
97.251 

97.278 
98.508 
98 983 
99.025 
99.279 

99.333 
99.713 
99.738 
100.702 
100.904 

101.508 
101.556 
102.189 
102.239 
104.519 

200 
400 
400 
200 
200 

100 
10 

200 
300 
200h 

100 
100 
400b 
300b 
200b 

2G0d 
10b 

200 
300 
200 

10 
200 
200 
10 
10 

600b 
100b 
100b 
300 
400b 

400b 
500b 
300b 
300 
200 

100b 
100 
100 
200 
200 

100 
10 

200 
200 
100 

i00 
10 

400 
400 
5Ö0 

500 
300 
400b 
700b 
400 

400 
300 
300 
500 
400 

200d 
300 
500 
500 
300 

2p»-2p»(»«'»4<J 
2p»-2p"(*='>4- 
2p»-V»'F)4<l 
2p»-2p»(»P)4d 
2?'-2p»(»P)4d 

2p»-2p«("D)4d 
2pr-2p»t,D)4d 
2p*-2p,(,I»4d 

2p»-2p»('D)4d 
2,2p4-2s2p*(»S,)5d 

2p»-2p*('D)4d 
ip»-2p»C'D)4d 
2p»-2p*<»P)4d 
2p»-2p»(»P)4d 
2p» -2p»(JP)4s 

2p»  2p»('D)4s 
2p»-2p»('P)4d 

2s»2p»-2i2p'CD*)3p 
2s»2p*-2s2p»(»D')3p 

2p»-2p»('D)4s 

2p3-2p»('P)4s 
2s2p4-2s2p»(»S*)4d 
2s2p«-2s2p»(*S-)4d 
2s2p4-2s2p»(»S')4d 

2p»-2p»(»P)4s 

2s»2p»-2s2p*(»S°)3p 
2s2p4-2s2p»(*S")4s 
2s2p4-2s2p»(»S*)4s 

2p»-2p»('S)3d 
2p»-2p»(»P)3d 

2p»-2p1(*P)3d 
2p»-?-p»<»P)3d 
2P*-2ps(»P)3d 
2p*-2p»('P)3d 
2p»-2p*('D)3d 

2p»-2p*('S)3d 
2s2p4-2s2p»(»D'>)3d 
2s2p4-2s2p»(»D°)3d 

2p»-2p»('D)3d 
2p»-2p»('D)3d 

2s2p4-2s2p'(»D'')3d 
2s2p4-2s2p'(»D°)3d 
2s2p4-I.s2r,(,D°)3d 
2-2p4-2s2pV'D'')3d 
2s2p4-2s2p*(»D°)3d 

2s2p4-2s2p»('D°)3d 
2s2p4-2»2p'('D°)3d 

2p'-7.p,(,D)3d 
2p»-2p»('D)3d 
2p»-2p*(,D)3d 

2p»-2p*('D)3d 
2p»-2p* CD) 3d 
2p'-2p»(1D)3d 
2p»-2p»('D)3d 
2p»-2p»(»P)3d 

2p»-?.p»('P)3d 
2p»-2p»('D)3d 
2p»-2p»('D)3d 
2p» - 2p» (»P) 3d 
2p»-2p»(»P)3d 

2p'-2p»v»P)3d 
2p» - 2p» (»P) 3d 
2p'-2p»(»P)3d 
2p»-2p*(»P)3d 
2p» - 2p» (»P) 3d 

^S'-«P 
S<S*-«P 
g*s- *v 
*4S*   4D 

*v-*r 
«D*-*D 
«D*-»F 

4P-«D' 

»P*-»S 
«P*-»D 
•D*-»F 
«D*-*F 

«4S'-4P 

•D'-*D 
»r-»D 
»D'-«F 
*D"-»F 
«P*-*D 

*D"-*P 
4P-4D° 
4P-4D° 
4P-4D° 

»P°  «P 

*4S" 4P 
4P 4S° 
4P *S° 

»D° «D 
S*S' 4P 

g*S° -4P 
g*S° -4P 
«4S° -"D 
g*S' -4D 
»D° »S 

*P°-»D 
4P-4S° 
4P-4D° 

»D°-»P 
»D° - »P 

4P - 4D° 
4P 4D° 
4P-4?° 
4P-4P° 
4P-4P° 

4P. 4P" 
4P-4P° 

»D°-»D 
*D°-»D 
»D°  »F 

*D° - »F 
»p°-»S 
ip° _»p 
*P° - »P 
»D° - »D 

»D°-»D 
»p°- »D 
~i*^ ü 
»D"-»F 
*D° - »F 

»D"-»P 
»D° - »P 
»P°-»D 
»p°-«D 
ipo.ip 

%-* 

%-* 

S2I 
S21 
S21 
S21 
S2i 

S21.K8 
S21 
S21 
S2'. 
S2I 

S21 
S21 
S21 
S21 
S21 

S21 
S21 
S21 
S21 
S21 

•ft-% IS21 
%-% ,S21 
%-% 
*-% 

S21 
S21 
S21 

Vi-Vi 

S21 
S21 
S21 
S21 
S21 

S21 
S21 
S21 
S2I 
S21 

S?.l 
S21 
S21 
S21 
S21 

S21 
S2I 
S21 
S21 
S21 

S71 
S2! 
S21 
S21 
S21 

S21 
S21 
S21 
S2i 
S21 

S21 
S21 
Sll 
S21 
S21 

S21 
S2I 
S21 
S21 
S21 
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Mg VI 

Mg VI 
Mg V! 
Mg VI 
Mg VI 
Mg VI 

M-» VI 
Mi VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 
Mg VI 
Mg VI 
Mg VI 
Mg VI 

Mg VI 

104.597 
105.410 
105.502 
105.778 
105.830 

:07.820 
108.015 
108.114 
108.148 
108.338 

108.441 
111.160 
111.199 
111.552 
111.746 

111.864 
113.1.59 
114.412 

137.814 
268.986 
270.394 
288.652 
291.348 

291.458 
293.026 
293.124 
314.554 
314.676 

349.155 
387.787 
388.020 
399.289 
400.676 

403.315 
436.13 
439.82 
441.22 
444.90 

1900.04 

500 
20" 
300 
100 
100 

400 
300 
200 
100 
100 

10 
300 
400b 
500 
400 

400 
500 

10 

10 
650 
750 

10 
300 

200 
200 
400d 
300 
400 

700d 
200d 
300d 
600 
700 

800 

100 

114.624 10 
114.725 10 

116.96» 500 
117.226 300 
117.527 100 
120.415 10d 
121.025 500 

121.290 300 
123.590 lOOd 
125.206 300 
125.459 300b 
125.600 400b 

126.450 100 
126.488 100 
130.294 200b 
130.630 100b 
130.701 10 

Mg VI 

2p»-2jrC*P)3d 
2»2p«-2s2p»(*D*)3d 
2»2p4-2»2i>»(*D,)3d 
2t2p*-2*2p*(*D*)3d 
2»2p4-2*2p»(£P')3i 

2*2p4-2»2p»W)3d 
2s2p«-2s2p*(*S*)3d 
2s2p4-2s2p»(»S')3d 
2*2p4-2*V<*P*)3s 
2s2p4-2s2p»{»P*)3s 

2»2p«-2s2p»(»P°)3» 
2p»-2p*('S)3i 
2p*-2p*<'S)3s 
2p»-2p»(*P)3s 
2p»  2p*(»P)3s 

2p»-2p*(»P)3s 
2p»-2p»('D)3s 

2s2p4-2s2p»(»D,)3s 
2s2p4-2s2p»(»D*)3s 
2*2p4-2s2p»(»D')3s 

2p'-2p«(»P)3s 
2p»-2p*(»P)3s 

2s2p4-2s2p»(*P")3s 
2s2p4-2s2p»(*P°)3s 

2p»-2p«(»P)3s 

2p»-2p»(»P)3s 
2s2p4-2s2p»(»D',)3s 
2s2p4  2s2p»(»S°)3s 
2s2p4-2s2p»(»S°)3s 
2s2p4-2s2p»(»S°)3s 

2s2p4-2s2p»(»P°)3s 
2s2p4-2s2p»(»P°)3s 
2»2p4-2s2p*(»P°)3s 
2s2p4-2s2p»(»F)3s 
2s2p<-2s2p*(»P°)3s 

2s2p4-2s2p»(»D°)3s 
2s» 2p»-2s 2p4 

2s» 2p»-2s 2p4 

2s» 2p»-2s 2p4 

2s»2p»-2s2p4 

2s* 2p»-2s 2p4 

2s»2p»-2s2p4 

2s»2p»-2s2p4 

2s» 2p»-2s 2p4 

2s* 2p» -2s 2p4 

2s* 2p» 2s 2p4 

2s» 2p'-2s 2p4 

2s»2j»-2s2p4 

2s» 2p-' 2s 2p4 

2s»2p»-2s2p4 

2s»2p»-2s2p4 

2s 2p4-2p» 
2s 2p4-2p« 
2s 2p4-2p« 
2s 2p4-2p« 

2i2p»(»D°)3d - 2s»2p»(»P)5d 

«p-.tp 
*D-*F* 
»D-»F* 
*D-4D' 
«P-ip* 

«p.«D* 
*P-*D' 
«p.«D* 
4P-4P* 
*P-«p- 

4P-4P* 
*P*-»S 
«P*-»S 

g*S'-*P 

g*S'-*P 
«D"-»D 

4P-4D' 
«p.«D* 
«p.4D. 

*D° ■ »P 
»DC-«P 
»D-»P* 
»D *V° 

»P°  »P 

ip«.ip 
»D - »D* 
4P-4S° 
4P-4S° 
4P-4S° 

»S-»p* 
»S-»P° 
»p.«p° 
«P-»P° 
*P-'P° 

«p.»D° 
"D' - >P 
»D -»P 
»D° - »S 
»P°-»P 

'P°-»P 
»P"-»P 
»P° - »P 
*P° - *S 
»P° - »S 

»D° - «D 
»P°-'D 
=p°-»D 

g*S" - 4P 
g*S°*P 

g*S° - *P 
»p. lp° 
«p.ipo 
»P - *p° 
»P - *p0 

*F°- 4D 

%-% 

%-% 

V4-Vi 

S21 
S2I 
S2I 
S2I.X* 
S21.K8 

S21 
S2I 
S2I 
S2I 
S2I 

S21 
S21 
S21 
S2I 
S21 

S21 
S2I 
S21 
S21 
S21 

S2I 
S2I 
S2I 
S21.K8 
S2I 

S21 
S2I 
Sil 
S2, 
521 

S21 
S2I 
S2I 
S21 
S21 

S21 
S21 
S2I 
521 
;>2i 

S21 
S2I 
S21 
S2I 
S2I 

S21 
S21 
S21 
S21 
S21 

S21 
F3 
F3 
F3 
F3 

S22.K8 
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Mg VII Mg VII 

MAGNESIUM VII (Mg«+), Z = 12 
Ground Slate  ls*2s*2p2 *P0 (6 electrons) 

Ionization Potential 1 814 300 cm1; 224.94 eV 

Element Wtvekntth Intensity Mulupkt Confirirmtioo Toni J-J Reference» 

Mg VII 58.316 10 2s*2p*-2s2pt(<P)5p i'?-«D* 2-3 S21 
Mg VII 59.640 1 2s2p»-2s2p»(*P)6d »S    »P 2-3 S21 
Mg VII 60.138 10 2p*-2p6d **P-*P* 2-2 S2I 
Mg VII 67.166 lOd 2s2p»-2s2p*(4P)5d »s* - »P 2-3 S2I 
Mg VII 62.615 10 2p»-2p5«l esp.sp«         ? 1-2 S2I.K8 

Mg VII 62.696 100 2p* - 2p 5d S*p-*p- 2-2 S21 
Mg VII 63.396 lOOd 2s*2p*-2*2p*(4P)4p ^*P-»D- 2-3 S21 
Mg VII 64.122 200 2p*-2p5d «D-'F* 2-3 S« 
Mg VII 64.377 lOOb 2p*-2p5d ' 'D-'D* 2-2 S21 
Mg VII 66.788 10 2s2p*-2s2p*(4P)5d »O* - »F 3-4 S21 

Mg VII 67.453 10 2s2p»-2s2p*(4P)4d »S*-*P 2-1 S2I 
Mg VII 67 470 lOOd 2s2p*-2«2p*(4P)4d »S"-*P 2-2 S21 
Mg VII 67.497 200 2s2p*-2s2p*(4P)4d *S° - *P 2-3 S21 
Mg VII 67.993 lOOd 2p*-2p4d g*P-*P* 1-2 S21 
Mg VII 68.064 200 2p»-2p4d ?*P-*P* 2  2 S21 

Mg VII 68.100 200 2p*-2p4d g*P-*D' 1-2 S21 
Mg VII 68.144 300d 2p*-2p4<j g*P-*D' 2-3 S21 
Mg VII 68.352 20G 2s2p,-2s2p*(*D)4d >D' - *F 3-4 S21 
Mg VII 69.615 300b 2p*-2p4d •D-'F° 2-3 S21 
Mg VII 69.900 10 2s2p*-2s2p*(4P)4s »S°-*P i-3 S21 

Mg VII 70.193 100 2p1 - 2p4d »D - 'D° 2-2 S21 
Mg VII 71.786 100 2p*-2p4<, «S-»P° 0-1 S21 
Mg VII 72.546 10b 2s2p*-2s2p»(4P)4d »D°-»D 3-3 S21 
Mg VII 72.787 iOO 2s2p»-2s2p*(4P)4d »D"-»F 3-4 SU 
Mg VII 72.852 10 2s2p*-2s2p*(4P)4d »D°-»F 2-1 S21 

MR VII 72.896 ld 2s2p»-2s2p*(4P)4d »D° - *F 1-2 S21 
Mi? VII 73.112 10 2s2p»-2s2p*(4P)4d »D° - *P           ? 3-3 S21.K8 
Me vn 75.975 400 2s*2p*-2s2p*(*D)3p •D-'D" 2-2 S21 
Ivfg VH 76.392 300 2s*2p*-2s2p*(*D)3p >D - 'F° 2-3 S2i 
Mg VII 77.033 100 2s»2p*-2s2p*(*D)3p g*P-*D° 1-2 S2! 

Mg VII 77.144 200 2s*2p*-2s2p*(*D)3p g»P-»D° 2-3 S21 
Mg VII 78.376 10 2s«2p»-2s2p»(«P)3p S*P-*P°          ? 0-1 S21.K8 
Mg VII 78.405 10 2s* 2p«-2s 2p» (4P) 3p ^-'P" 1-2 S21 
Mg VII 78.521 IOO 2s» 2p*-2s 2p* (4P) 3p g*P  *P° 2-2 S21 
Mg VII 79.131 500 2s* 2p*-2s 2p* (4P) 3p g*P-*D° 1-2 S21 

Mg VII 79.168 500 2s»2p*-2s2p*(4P)3p ^-»D" 2-3 S21 
Mg VII 79.248 100 2s»2p*-2s2p*(4P)3p g*P-*D° 2-2 S21 
Mg VII 81.024 100 2s» 2p*-2s 2p* (4P) 3p g»P-*S0 1-1 S21 
Mg VII 81.133 300 2s»2p»-2s2p*(4P)3p g'P-'S' 2-1 S21 
Mg VII 82.940 400 2s2p»-2s2p*(4P)3d «S° - "P 2-1 S21 

Mg VII 82.969 400 2s2p»-2s2p'{4P)3d «S°-5P 2-2 S21 
Mg VII 83.015 5ö0d 2s2p»-2s2p*(4P)3d »S°-«P 2-3 S21 
Mg VII 83.403 400b 2s2p»-2s2p*(4P)3d «S°-«D 2-3 S21 
Mg VII 83.519 300b 2p»-2p 3d g*P-*P° 0-1 S21 
Mg VII 83.560 200b 2p*-2p 3d g*P-»P° 1-0 S21 

Mg VII 83.587 200 2p*-2p 3d jf*P-*P° 1-1 S21 
Mg VII 83.635 10 2>*-2p3d gjp.ap» 1-2 S21 
Mg VII 83.716 300 2p*-2p 3d g*p-»f° 2-1 S21 
Mg VII 83.766 500 2p*-2p 3d g»p  »p» 2-2 S21 
Mg VII 83.910 300 2p*-2p 3d g»P-*D0 0-1 S21 

Mg VII 83.959 400d 2,1*-2p 3d g'P-»D° 1-2 S21 
Mg VII 84.025 500 2p*-2p 3d g*P-»D° 2-3 S21 
Mg VII 84.087 300b 2p*-2p3d g*P-*D° 2-2 S21 
Mg VII 84.189 10 2s 2p3 - 2s 2p* (*D) 3d »D°  -e 3-2 S21 
Mg VII 84.642 500 2s2p»-2s2p*(*D)3d »D    »F 3-4 S21 

Mg VII 85.336 10 2p»-2p 3d 'D - »P° 2-1 S21 
Mg VII 85.407 700 2p*-2p 3d >D - 'F° 2-3 S21 
Mg VII 86.032 200d S21 
Mg VII 86.147 10 2s2p»-2s2p*(»D)3d 3p°. s<5            7 2-1 S21.K8 
Mg VII 86.762 100 2p»-2p 3d >D-»D°          ? 2-3 S21.K8 
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Mg VII 

Element 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg V!I 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Mg VII 
Mg VII 
Mg VII 
Mg VII 
Mg VII 

Wavelength 

87.131 
87.175 
87.722 
87.767 
87.889 

88.680 
89.407 
89.448 
89.476 
90.338 

90.706 
90815 
90.897 
91.302 
91.460 

91.J73 
92.256 
92.503 
92.898 
92.934 

92.964 
94.043 
94.174 
94.276 
95.027 

95.089 
95.139 
95.233 
95.259 
95.385 

95.421 
93.483 
95556 
95.637 
96.019 

98.032 
98.983 

100.374 
100 421 
101.956 

102.053 
102.138 
102.471 
102.906 
103.743 

103.859 
105.159 
106.524 
106.707 
106.809 

110.121 
111.984 
112.135 
112.269 
276.145 

277.007 
278.406 
280.744 
319.016 
320.50 

321.00 
323.29 
363.770 
65.230 

,67.679 

Intensity 

500d 
40M 
600 
400 
500 

600 
200 
200 

10 
100 

400 
300 
600b 

10d 
10d 

100 
300 

10 
200 
200 

100b 
400b 
300 
200b 
400 

10 
100 
100 
200 
400b 

400b 
500b 
100b 
300b 
200b 

500 
400b 
100 
100 
200 

10 
100 
300 
300 

10 

10 
100 
200d 
100 

10 

10b 
10d 
10 

1 
200 

3«) 
400 
300 
400d 

10 
20Od 
400d 

Multiple! Coofifuraüon 

2s2p»-2M2p»(»D)3d 
2*2p»-2s2p»(»D)3d 

2p»-2p3d 
2s2p*-2s2p»(»D)3d 

2p* -2p 3d 

2p»-2p 3d 
2s2p*-2s2p»(4P)3d 
2s2p»-2s2p»(4P)3d 
2»2p»-2s2p»(4P)3<J 

2p»-2p 3d 

2s2p»-2s2p»(«P)3d 
2s2p*-2s2p»(4P)3d 
2s2p*-2s2p»(4P)3d 
2s2p»-2s2p*(4P)3s 
2s2p»-2s2p»(4P)3d 

2s2p»-2s2p»(4P)3d 
2s2p*-2s2p»(»D)3d 
2s2p»-2s2p»(»D)3d 
2s2p»-2s2p»(4P)3d 
2s2p»-2s2p»(4P)3d 

2s2p*-2s2p»(4P)3d 
2s2p»-2s2p»(4P)3s 
2s2p»-2$2p»(«P)3» 
2s2p»-2s2p»(4P)3s 
2s2p»-2s2p»(»D)3s 

2s2p»-2s2p»(4P)3d 
2s2p»-2s2p»(4P)3d 
2s2p*-2s2p»(4P)3d 

2p»-2p 3s 
2p8-2p 3s 

2p» -2p 3s 
2p» -2p 3s 
2p»-2p 3s 
2p*-2p3s 

2s2p3-2s2p»(»D)3d 

2p-"-2p3s 
2s2p3-2s2p»(*D)3s 
2s2p»-2s2p»(4P)3d 
2s 2p»-2s 2p» («P) 3d 
2s2p»-2s2p»(4P)3s 

2s2p3-2s2p»(4P)3d 
2s2p3-2s2P»(4P)3s 

2p»-2p 3s 
2s2p3-2s2p»(4P)3d 
2s 2p3 - 2s 2p» (4P) 3d 

2s2p3-2s2p»(4P)3d 
2s2p3-2s2p»(»D)3s 
2s2p3-2s2p»(4P)3s 
2s2p3-2s2p»(4P)3s 
2s2p3-2s2p»(4P)3s 

2s2p3-2s2p»(»D)3s 
2s2p3-2s»2p3p 
2s2p3-2s»2p3p 
2s2p»-2ss2p3p 

2s*?p'-2s2p3 

2s»2o»-2s2p3 

2s»2p»-2s2p3 

2s»2p»-2s2p3 

2s» 2p»-2s 2p3 

23» 2p»-2s 2p3 

2s 2p3-2p4 

7s 2p3-2p4 

2s» 2p»-2s 2p3 

2s22p»-2s2p3 

2s»2p»-2s2p3 

Term 

»P*-»D 
»P*-»D 
■D - 'D' 

»P*-*F 
'D-*F* 

'S - «P* 
'D*-»D 
»D'-*D 
»D*-»D 

•S-»D' 

»D" - *F 
»D*-»F 
»D°-»F 
*S'-»P 
»D"-»P 

»D° »P 
•D* - «F 
■D°-»S 
3P°-»D 
»P*-»D 

»P*-»D 
»S°-*P 
»S». sp 
*S°-*P 

3D'-»D 

•ip. ap 
3P°-3P 
3P'-»P 
g*P-*P° 
gW-T 

*3P-'P° 
g*P-*¥° 
«»P-'P" 
g3P-»P° 
ip°.iD 

■D - >P° 
3p».»D 
'D° - »D 
■D°-3D 
»D° - »P 

'D°-»F 
3D°-»P 

»S - »P" 
<D° - 3P 
3S° - »P 
3S°-»P 
'D°-'D 
ap°.sp 
ap> . ap 
ap».ap 

■P°-'D 
3D° - 3P 
3D° - 3P 
3D° - 3P 
^ap. aS» 

g3P-3S° 
g3P-3S° 

■D-'P" 
■D-'D" 
>S - »P° 

3D° - 3P 
3D°-3P 
gap. ap» 
gap. ap» 
r'P-3P° 

J-J 

2-3 
1-2 
2-2 
2-3 
2-2 

Mg VII 

References 

0-1 
2-3 
2-2 
2-1 
3-3 

1-0 
0-1 
2-2 
1-2 
0-1 

2-2 
1 I 
1-0 
2-1 
1-2 

2-1 
2-3 
2-2 
2-1 
3-2 

2-3 
2-1 
0-1 
2-1 
1 1 

1-2 
2-2 
2-2 
2-1 
1-0 

1-2 
3-2 
2 1 
1-0 
0-1 

1 -1 
2-1 

S2I 
S2I 
S2! 
S2I 
S2I 

0-1 S2I 
3-3 S2I 
2-2 S2I 
l-l S2I 
0-1 S21.KS 

3-4 S2I 
2-3 S21 
1-2 S2I 
2-2 S2I.K8 
2-1 S2I 

3-2 S2I 
2-3 S2I 
2-1 S2I.K8 
2-3 S2I 
1-2 S2I 

2-1 
3-2 
0-1 
1 -2 
2-2 

S21 
S21 
S2! 
S2I 
S2I 

S21 
S2I 
S2I 
S21 
S21 

S21 
S21 
S21 
S2I 
S21 

S21 
S21 
S2I.K8 
S21.K8 
S21 

S21.K8 
S21 
S2I 
S21.K.8 
S2I 

S2i 
S2I 
S21 
S21 
S2I 

S21 
S21 
S21 
S21 
S21 

S21 
S2I 
S7I 
S2I 
F6 

F6 
F6 
S21 
S21 
S21 
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Mg VII Mg VIII 

Element Wavelength Intensity tfurLpci Configuration Term J-J References 

Mg VII 371M 2s 2p»-2p4 »P'-»P 2-1 P« 
Mg VI! 373.99 2s 2p»-2p4 »P*-*P 2-2 F6 
Mg VII 382.72 2» 2p» -2p4 •P*-'S 1-0 F6 
Mg VII 429.134 lOOd 2s»2p»-2s2p» g*P  »D* 0-1 S2I 
Mg VII 431.318 200d 2i*2p»-2»2p» g*P -*Dm 1-2 S2I 

Mg VII 434.710 10d 2t» 2p» -2s 2p» g*9 »D* 2-2 S2I 
Mg VII 434.923 200d 2s»2p»-2s2p» *»P-»D' 2-3 S2I 
Mg VII 450 69 2s 2p»-2p4 •D' - 'D 2-2 Fb 
Mg VII 545.98 1                     2» 2p»-2p« »S* - »P 1-0 F3 
Mg VII 5-18.54 2s2p»-2p4 »S* - »P 1-1 F3 

Mg VII 554 89 2s2p»-2p4 »S'-*P 1-2 F3 
Mg VII 558 22 2s2p»-2p4 'P*-'D 1-2 F3 

MAGNESIUM VIII (Mg7+), Z = 12 
Ground State  lss2sJ2p 2PJ/a (5 electrons) 

Ionization Potential 2 144 700 cm1;  265.90 eV 

Element Wavelength Intensity Multiplet Configuration Tenn J-J References 

Mg VIII 50.219 20 2s» 2p-2s 2p (»P°) 5p g*P°-»D %-% H7 
Mg VIII 50.386 20 2s»2p-2s2p(»P°)5p «*P"-»P %-% H7 
Mg VIII 51.040 10 2s2p»-2s2p(»P°)6d 4p.4p° *-% H7 
Mg VIII 51.098 40 2s2p»-2s2p(»P°)6d 4p.4D° %-% H7 
Mg VIII 51.389 20 2p-6d g'F-'D Vi-% H7 

Mg VIII 51.4-0 40 2p-6d g»P°-»D %-% H7 
Mg vni 52.395 10 2s2p«-2p1(»P)4p 4P. 4D° %-% S20 
Mg VIII 52.628 40 2s2p»-2s2p('P°)5d *D-»D° %-ft H7 
Mg VIII 52.692 80 2s2p»-2ä2p('P°)5d »D-»F %-% H7 
Mg VIII 53.438 20 2s2p»-2s2p(»F)5d 4T> _ 4p° %-* H7 

Mg Vill 53.484 lOd 2s2p*-2s2p(»P°)5d «P-«D° %-% S20 
Mg VIII 53.512 lOOd 2s2p»-2s2p(»P°)5d 4P-4D° %-% S20 
Mg VIII 53.744 10 2s2p'-2s2p(sP°)6d »D - «F° %-% H7 
Mg VIII 53.812 10 2p-5d g»P°-»D Vi-'k S20 
Mg VIII 53.905 100 2p-5d g»P°-»D %-% S20 

Mg VIII 54.853 60 2s12p-2s2p(sP°)4p *»P°-«D %-% H7 
Mg VIII 54.886 100 2s»2p-2s2p(»P°)4p g*r-*D %-% S20 
Mg VIII 55.222 10d 2s»2p-2s2p(sP°)4p 2»P°-»P %-% S20 
Mg VIII 56.358 10d 2s2p»-2s2p(»P°)5d JD . iF° %-■%. S20 
Mg vni 56.403 lOd 2D 2p»   2s2p(3P°)5d »D - »F° %-% S20 

Mg VIII 57.590 10 2s2p»-2s2p('P°)4d 2D - »D° ■fc-tt S20 
Mg VIII 57.736 100 2s2p»-2s2p('P°)4d »D - *F° %-% S20 
Mg VIII 58.537 10d 2s2p»-2s2p(3P")4d 4p.4p° %-Y» S20 
Mg VIII 58.614 200d 2s2p,-2s2p(»P°)^ «P-«D° %-% S20 
Mg VIII 58.667 300d 2s2p»-2s2p(3P<,)4d 4P . 4D» %-% S20 

Mg VIII 59.038 200 2p-4d S»P°-»D Vi-% S20 
Ag VIII 59.153 300 2p-4d g»P°-»D %-% S20 

Mg VIII 60.316 40 2s2p«-2s2p(»P°)4s «p.4po %-% H7 
Mg VIII 60.384 10 2s2p»-2s2p(3P°)4s 4P.4po %-% S20 
Mg VIII 60.806 10 2p-4s g»P°-»S %-Vi S20 

Mg VIII 61.891 200 2s2p»-2s2yC"P°)4d »D - »F° %-% S20 
Mg VIII 61.964 100b 2s2p*-2s2p(P°)4d »D - »F° %-% S20 
Mg VIII 62.291 10 2s2p»-2s2p(3P°)4d »D - »D° <*-% S20 
Mg VIII 64.246 10 2s»2p-2s2p('Pc)3p g*P°-»S Vt-Vi S20 
Mg VIII 64.377 100b 2s»2p-2s2p("P')3p g»P°-'S fx-'h S20 

H   He   Li   Be    B   C   N   O   F   Nc   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca    Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se    Br   Kr 
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Mg VHI Mg vm 

Ktemcol Wivekngtb lotrmiiy Multiple! Configuration renn J-J Refereaca 

Mg VIII 64.488 lOOd 2s*2p-2s2p('P')3p ,ip-.«p Vi-% S20 
Mg VIII 64.SI8 lOOd 2*»2p-2*2p(,P*)3p g»P*-*P Vi-fc S» 
Mg VIII 64.635 200 2s»2p-2s2p('P*)3p *»r-*p *-% S20 
Mg VIII 64.702 200 2j*2p-2s2p('P*)3p g'V-'D %-% s» 
Mg VIII 64.811 10 2*2p*-2p»(»P)3p *P-*S' %-* S29 

Mg VIII 64.878 100 2»2p»-2p»(»P)3p «p.«S* %-% S20 
Mg VIII 65.735 100 2s2p»-2p*(»P)3p «p.«p- *-% S20 
Mg VIII 65.806 2C0 2s2p»-2p»pP)3p «p-«p* «A-% SM 
Mg VIII 66.069 300 2s2p»-2p»(*F)3p «P-«D* %-% S20 
Mg VIII 67.731 40% 2s2p«-2p»<'D)3p »D »D* *-* $20 

Mg VIII 68.450 100 ^*2p-2$2p(äP°)3p **P*-»S Hk-'k Sä 
Mg VIII 68.550 100 2s2p*-2p»(>D)3p *D-»r «A-% S20 
Mg VIII 68.580 10 2s2p»-2p»('D)3p *D-»r %-% S20 
Mg VIII 68.606 200 2s»2p-2s2p(»P*)3p «r*P*-»s %-% S20 
Mg VIII 69.327 10 2s2p»-2p»(»P)3p *D - *S°         ? «A-% S21.K8 

Mg VIII 69.413 400b 2s»2p-2s2p(»P*)3p *»P*-»D %-% S20 
Mg VIII 69.467 500b 2s» 2p-2s 2p (»P*) 3p *»P'-»D %-* S20 
Mg VIII 69.577 100 2s»2p-2s2pf»P,')3p *»P*-»D %-% S20 
Mg VIII 70.953 100 2s»2p-2s2p(*F')3p *«P* »P <k-% S20 
Mg VIII 71.007 200d 2s»2p-2s2p(*P,')3p <r»P*-'P %-% S20 

Mg VIII 71.:.8 300 2s»2p-2s2p(»P°)3p tf»P° - *P tt-% S20 
Mg VIII 71.168 100 2s»2p-2s2p{»P°)3p g*r-*p *-* S20 
Mg VIII 71.454 100 2p»-2s2p(»P°)4p «S°-«P          ? %-% S21.K8 
Mg VIII 72.027 300b 2s2p»-2p*('D)3p «P-»D" %-«A S20 
Mg VIII 72.546 10b 2s2p»-2s2p(,P0)3d »D - *P° %-% S20 

Mg VIII 72.684 lOOd 2s2p»-:i2p('P*)3d »D-»D° %-% S20 
Mg VIII 73.250 400 2s2p*-2s2p('P°)3d «D - »F° %-% S20 
Mg VIII 73.710 10 2s2p»-2s2p('P°)3s «P-*P°         ? %-% S21JKI 
Mg VIII 73.773 10 2s2p»-2s2r»(»P<')3s 4p . 2p°                1 fi-K S2I.K8 
Mg VIII 73.825 100 2s2p«-2s7p(1P,,)3d *P-*P° y,-% S20 

Mg VIII 73.862 200 2s 2p»-2s 2p CP°) 3d 4p.4p° *-Vt SM 
Mg VIII 73.890 100 2s 2p' -2s 2p (»P°) 3d 4p. 4p« %-% S20 
Mg VIII 73.927 100 2s 2p»-2s 2p (»P°) 3d 4p.4P= %-% S20 
Mg VII! 73.981 200 2s 2p»-2s 2p (»P°) 3d 4p.<p° %-% S20 
Mg VIII 74.021 300 2s2p*-2s2p(»P°)3d 4p. 4p° •A-«A S20 

Mg VIII 74.274 200b 2s 2p»-2s 2p (»P°) 3d 4p . 4D» Vi-% S20 
Mg VIII 74.319 300b ?s2p»-2s2p(»P°)3d 4P-'D° %-<Ä S20 
Mg VIII 74.366 400b ".s2p»-2s2p(»P°)3d 4p. 4D- «A-% S20 
Mg VIII 74.411 100b 2s 2p»-2s 2p (»P°) 3d «p. *n° %-«* S20 
Mg VIII 74.676 100 2p;-2ps(iD)3d *S° - »P          ? %-% S21.K8 

Mg VIII 74.858 600 2p-3d g*P°-»D %-% S20 
Mg VIII 7J.034 7u0 2p-3d g*p°.*D %-«* S20 
Mg VIII 76.199 100 2s2p*-2s2p('P<')3d »S - »P° %-% S20 
Mg VIII 76.714 100 2p»-2p»(sP)3d *S°-'P %-V4 S20 
Mg VIII 76.740 200 2p»-2p»(»P)3d <S° - 4P %-% S20 

Mg VIII 76.788 300 2p»-2p»(»P)3d 4S".4p *Ä-% S20 
Mg VIII 77.405 200b 2s2p»-2s2p('P°)3d »p . »p° %-% S2(/ 
Mg VIII 77.511 100b 2s2p»-2s2p('P°)3d tp.tp- %-% S20 
Mg VIII 77.572 500 2s2p»-2s2p('P°)3d »P-»D° Vi-% S20 
Mg VIII 77.671 500 2s2p*-2s2p('P°)3d »P - »D° %-«A S20 

Mg VIII 77.737 600b 2p»-2p»('D)3d »D° - »F %-% S20 
Mg VIII 78.446 600d 2s 2p»-2s 2p (»P") 3d »D - »F° %-% ,«20 
Mg VIII 78.574 600d 2s 2p»-2s 2p (3P°) 3d »D - »F° tt-% S20 
Mg VIII 79.695 200 2s 2p» -2s 2p ('P°) 3s »D - »P° %-*Ä S20 
Mg VIII 79.880 200 2p» - 2p»(»P)3d »D°-«P          ? %-% S21.K8 

Mg VIII 80.229 400d 2s2p»-2s2p(»P°)3d »D - »D° «A-% S20 
Mg VIII 80.255 400d 2s 2p» - 2s 2p (»P°) 3d »D »D* %-% S20 
Mg VIII 80.806 10d 2p'- 2p» (»P) 3d »D° - »D «Ä-«A S20 
Mg VIII 80.889 100 2p»-^p»(»P)3d »D" - »F *A-% S/.0 
Mg VIII 81.304 100 2p»-2p»('D)3d apo _ ap            *} %-% S20 

Mg VIII 81.368 (0 2p»-2p»('D)3d «p°.ip           7 %-% S20 
Mg VIII 81.732 300 2s2p»-2s2p(»P°)3s 4p. 4P" %-% S20 
Mg VIII 81.790 200 2s2p»-2s2p(3P<')3s 4p. 4p° %-% S20 
Mg VIII 81.844 400 2s 2p»-2s 2p (»P°) 3s <p. 4p- %••% S20 
Mg VIII 81.943 200 2s2p»-2s2p(»P°)3s 4p. 4p* %-% S20 
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Mg VIII Mg VIII 

Kiemen! Wavelength Intensity Multiple! Configuration Term J-J Reference« 

Mg VIII 81.979 200 2s2p»-2s2p(»P*)3s «P-«p* *   * s» 
Mg VIII 82.238 200b 2s2p»-2s2p(»r)3d »S-»P* Vs-Vi S-H) 
Mg VIII 82.317 300 2i2p»-2s2p(»P*)3d *S -*P* Vi-% sa 
Mg VIII 82.598 200 2p-3s '»r-»s fc-*i SM 
Mg VH1 82.709 200 2p»-2p»('D)3d V-*D »A-*A S20 

Mg VIII 87.822 300 2p-3s *»P*lS *k-Vi s» 
Mg VIII 84.087 300b 2s2p»-2s2p('P*)3s -i-»l- %-% S20 
Mg VIII 84.827 I0d 2p* - 2p* (»P) 3d *r-*<) %-* S20 
Mg VIII 84.919 100 2p*-2p*(»P)3s *a° -'? *-* S20 
Mg VIII 85.064 10 2p»-2p*(*P)3s «S*-«P %-% SM 

Mg VIII 85.153 10b 2p*-2p*(*P)3s «S'-«P **-■* S20 
Mg VIII 85.248 200 2p»-2p*<'D)3s »D*-»D %-*A S20 
Mg VIII 85.599 300 2s2p*-2s2p(,P")3s ip.ipo ¥»-% S20 
Mg VIII 85.749 400 2s2p*-2s2p('P*)3s tp.ip. %-* S20 
Mg VIII 86.234 100 2s 2p»-2s 2p CP") 3d »P-«D° %-* S20 

Mg VIII 86.359 100 2s2p*-2s2pPP")3d »P-»D* %-»A S20 
Mg VIII 86.417 200d 2s2p*-2s2p(»P°)3d »P-'D*         ? *A-% S21.K8 
Mg VIII 86.440 200d 2s2p»-2s2p(»PVd *P - «D°         ? %-»* S2I.K8 
Mg VIII 86.847 200 2s2p«-2s2p(»P°)ii »D-»P* %-% S20 
Mg VIII 87.017 100 2s2p»-2s2p(»P*)3s »D-*?* %-fc S20 

Mg VIII 88.016 200 2p»-2s2p(»P")3p «s° - *P         ? %-% S21.K8 
Mg VIII 9? 123 lOOd 2s2p*-2s2p(*P")3s *s-»r *i-*A SM 
Mg VIII 92.324 10 2s2p*-2s2p(»Pc,)3s »S-*P° %-% S70 
Mg VIII 93.650 200d 2p»-2p*(»P)3s »p° - *p       ? %-% S21.K8 
Mg VIII 93.911 10 2s 2p*-2s 2p (»P") 3s «p-»p° fc-% S20 

Mg VIII 93.972 10 2p»-2p»('P)3s tp°. «p           7 %-¥» S2I.K8 
Mg VIII 94.043 400b 2s 2p» -2s 2p (»P°) 3s ip.ip» %-% S20 
Mg VIII 94.276 200b 2s2p»-2s.2p(»P°)3s «P. ip« %-Vi S20 
Mg VIII 97.465 200 2p*-2s2p(,P,')3p »p°.»p %-% S20 
Mg VIII 97.525 10 2p»-2s2p('P°)3p «F-»P *-% S20 

Mg VIII 97.606 200b 2p' 2s2p('P°)3p »P°-»D %-tt S20 
Mg VIII 97.686 100b 2p»-2s2p('n3p »P°-«D Vt-ft S20 
Mg VIII 100.519 10 2p» -2s 2p CP°) 3p «S°-SP           ? %-% S21.K8 
Mg VIII 100.597 200 2p»-2s2p('P°)3p «S° - »P           ? tt-% S21.K8 
Mg VIII 269.295 10 2s2p(,P°)3s-2s»5d »P° - »D          ? »A-% S22.K8 

Mg VIII 295.393 10 2s2p(»P°)3s-2s»4d *P° - »D          ? %-% S22.K8 
Mg VIII 311.806 10d 2s»2p-2s2p» g»P°-»P Vi-% S20 
Mg VIII 313.743 lOOd 2s»2p-2s2p» g«P°-*P %-tt S20 
Mg VIII 315.022 20Cd 2s»2p-2s2p» **P*-*P %-*A S20 
Mg VIII 3P.029 lOOd 2s»2p-2s2p* g»P"-'P »i-% S20 

Mg VIJI 335.230 lOd 2s* 2p-2s 2p» g»P° - «S %-M. S20 
Mg VIII 339.007 lOOd 2s»2p-2s2p» g*P°-*S %-Vi S'O 
Mg VIII 341.75 2s 2p»-2p' »D-»P° %-% F3 
Mg VIII 342.07 2s 2p»-2p» »D - »P° %-% F3 
Mg VIII 352.46 2s 2p*-2p' <P-«S° Vi-% F3 

Mg VIII 353.86 2s 2p»-2p' «P-«S° »4-% F3 
Mg VIII 356.000 10 2s 2p»-2p» «p-«so %-% S20 
Mg VIII 428.27 2s2p»-2p» »D  »D" %-% F3 
Mg VIII 430.467 10d 2s»2p-2s2p» S*P'-»D ■A-% S20 
Mg VIII 436.726 lOOd 2s»2p-2s2p* g»P"-»D %-% S20 

Mg VIII 441.22 2s 2p»-2p» »S - »P° ■A-% F* 
Mg VIII 441.76 2s 2p»-2p» »S - »P° tt-% F3 
Mg VIII 465.972 10 2s2p('P°)3d-2s2p(»P'>)4p »p° - 'D          ? %-% S22.K8 
Ms VIII 485.13 2s2p»-2p» »p.sp» Vi-% F3 
Mg VIII 485.59 2s 2p»-2p» »p_sp° %-"» F3 

Mg VIII 489.86 2s 2p»-2p» Jp.sp» »/>-% F3 
Mg VIII 490.29 2s 2p»-2p» sp.jp- •'«-% F3 
Mg VIII 491.045 10 2s2p('P°)3d   2p»('P)3d »F-*P           t "*-% S2'2,K8 
Mg VIII 679.77 2s 2p»-2p» »P  *D° Vi-% F3 
Mg VIII 689.55 2i2p'-2p» »P-»D" %-% F3 

525-206 O - 73 - 10 
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Mg IX 

MAGNESIUM IX (Mg»+), Z = 12 
Ground State  Is*2s* 'S« (4 electrons) 

Ionizaüon Potential 2 64*200 cnr1; 327.95 eV 

Mg IX 

H lenient 

Mg IX 
Mg IX 

Wavelength 

40.638 
41.803 

Intensity 

10 
40 

Muhiplet                             Conf«juration 

2i»-2»7p 

Vene 

g'S - »p* 

J-J 

0-1 

References 

H6 
Mg IX 43.087 10 

iS  - zsop 
2s 2p-2s 7d 
2s 2p-2s 7d 
2s2p-2p5p 

g'S-'P* 0  1 H6 
Mg IX 43.138 20 *P*-*D 1-2 H6 
Mg IX 43.48: 50 •P*-*D 

*p-.*p 
2-3 
2-2 

H6 
H« 

Mg IX 43.843 60 2s»-2s 5p 
2s 2p-2s 6d 
2s 2p- 2s 6d 

Mg IX 44.373 40 g'S - 'P* 0-1 H6 
Mg IX 44.420 60 *P*-»D 1   2 H6 
Mg IX 44.983 20 *P*-*D 2-3 H6 
Mg IX 45.635 40 

!                         2p» - 2p 7d 
2s2p-2s7d 

'D   >F* 
'P*-'D 

2-3 
1 -2 

H6 
H6 

Mg IX 45.980 20 
Mg IX 46.340 40 

2s2p-2p5p 
2p»-2p6d 

■P*-'D 1-2 H« 
Mg IX 46657 160 'D-'F* 2-3 K6 
Mg IX 46.71! 10 

2s 2p-2s 5d »P"-*D 1-2 Ho 
Mg IX 47.041 60 

2s 2p-2s 5d 
2s 2p  2s 6d ■P*-'D 

2-3 
1-2 

Szo 
H6 

Mg IX 47.818 lOd 
Mg IX 47.947 lOOd 

2s2p-2p4p sp»..p 2  2 S20 
Mg IX 48.024 lOd 

2s2p-2p4p «p-.»D 2-3 S20 
Mg IX 48.340 100 

2p*-2p5d 
2s»-2s 4p 
2p*-2p5d 

*P-*D° 2-3 S20 
Mg IX 48.794 10 g'S - >P° 

'D-'F* 
0-1 
2-3 

SM 
S20 

Mg IX 49.586 1 
1 

Mg IX 50.777 10 
2s 2p-2s 5d ip-.iD 1-2 $20 

Mg IX 51.560 10 
2s 2p-2p 4p ■P°-'D 1-2 S20 

Mg IX 51.591 300 
2s2p-2s4d 
2s2p-2-;4d 
2s2p-2s4d 

sp".»D 0-1 S20 
Mg IX 51.654 400 'P°-»D 

»P°  *D 
1-1 
2-3 

S20 
S20 

Mg IX 53.112 iü 
Mg IX 53.188 200d 

2p»-2p4d »p. *p° 1-2 S20 
Mg IX 53.222 :«M 2p»-2p4d 

2p»-2p4d 
»p.sp° 2-2 S20 

Mg IX 54.011 200 »P-»D° 2-3 S20 
Mg IX 54.463 10 

2p» - 2p 4d 
2p» - 2p4d 

»D->F° 
'D - 'D° 

2-3 
2-2 

S20 
S20 

Mg IX 55.060 200 2s2p-2s4d 
2p»-2p4d 

2s2p-2p3p 
2s2p-2p3p 
2s 2p-2p 3p 

Mg IX 56.861 10 ■P°-'D 1-2 S20 
Mg IX 61.038 200 ■S->P° 0-1 S20 
Mg IX 61.088 IOC 3p°-»P 1-2 S20 
Mg IX 6i.l27 300 »P°-»P 

»P° - »P 
11 
2-2 

S2P 
S20 

Mg IX 
Mg IX 

61.175 
61.359 

200 
10 

2s2p-2p3p 
2s 2p-2p 3p 
2s2p-2p3p 
2s 2p-2p 3p 
2s 2p-2p 3p 

>p°.sp 2-1 S20 
Mg IX 61.393 100 »P°-»S 0-1 S20 
Mg IX 61.489 200 

5P°-»S 1-1 S20 
Mg IX 61.924 400 »P° - »S 

SF-»D 
2-1 
2-3 

S20 
S20 

Mg IX 
Mg IX 

61.964 
62.020 

100b 
10 

2s 2p-2p3p 
2s 2p-2p 3p 

2s»-2s 3p 
2s2p-2p3p 
2s 2p-2s 3d 

»P°-»D 1-1 S20 
Mg IX 62.751 500 »P° - »D 2-2 S20 
Mg IX 65.609 400 g'S - =P° 0-1 S20 
Mg IX 67.0% 500 ■P° - 'D 

JP"   »D 
1-2 
0-1 

S20 
S20 

Mg IX 
Mg IX 

67.135 
67.239 

600 
700 

2s2p   2s 3d 
2s 2p-2s 3d 
2s 2p - 2p 3p 

2p»-2p 3d 
2p»-2p 3d 

»P° - »D 1-2 S20 
Mg IX 67.731 400b »P°-»D 2-3 S20 
Mg IX 68.949 10 'P°- 'P 1-1 S20 
Mg IX 68 986 100 

>p. 3P" 
»p.ap« 

0-1 
1-0 

S20 
S20 

Mg IX 69.009 100 2p»-2p3d 
2p»-2p3d 
2p»-2p 3d 
2p»-2p 3d 
2p»-2p3d 

Mg IX 69 058 10 
jp . 3p° 

1! S20 
Mg IX 69.116 100 

sp. Jp° 
1-2 S20 

Mg IX 69.161 300 "P - aP° 2-1     . 520 
Mg IX 69.374 200 sp.sp- 

»P-»D" 
2-2     ! 
0-1     < 

J20 
>20 

Mg IX 69.413 400b 2p»-2p3d 
2p»-2p 3d 
2p»-2p 3d 
2p»-2p3d 
2p»-2p 3d 

Mg IX 69.467 500b 
3P-»D° 1-2     ! >20 

Mg IX 69.513 100 »P-»D° 2-3     < .20 
Mg IX 69.615 300b »P. so" 2-2     5 .20 
Mg IX 69.950 600 'D - >P° 

'D-'F° 
2-1     J 
2-3     J 

.20 
20 
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Mg IX MgX 

Kiemen! WavckLgth Intensity Multiple! Configuration Tenn J-J References 

Mg IX 
Mg IX 
Mg IX 
Mg IX 
Mg IX 

70.878 
71.841 
71.901 
72.02/ 
72.226 

10d 
100 
200 
300b 
300 

2p»-2p 3d 
2s 2p-2s 3s 
2s 2p -2s 3s 
2s 2p-2s 3s 

2p«-2p 3d 

'D - »P*           ? 
»P*  »S 
»P*   »S 
»r-»s 
>D-'D" 

2-2 
0-1 
1 -1 
2-1 
2-2 

S21.K8 
S20 
S20 
S» 
S20 

Mg IX 
Mg IX 
Mg IX 
Mg IX 
Mg IX 

72.312 
74.274 
74.319 
74.366 
74.411 

400 
200b 
300b 
400b 
100b 

2s 2p -2s 3d 
2p»-2p 3s 
2p«-2p 3s 
2p» -2p 3s 
2p»-2p 3s 

«P'-'D 
ap.ap» 
3p.»K> 
3p. sp» 

»P-»P* 

1-2 
1 -2 
0-1 
2-2 
1 -1 

S20 
S70 
S20 
S20 
S20 

Mg IX 
Mg IX 
Mg IX 
Mg IX 
Mg IX 

74.461 
74.520 
74.738 
76.459 
77.737 

10b 
100 
10-1 
100 
600b 

2p«-2p 3s 
2p»-2p 3s 
2p»-2p 3s 
2p« -2p 3d 

2s 2p -2s 3s 

*P-»P" 
»P-'P0 

■D-'P° 
'S - «D°          ? 

■P* - 'S 

1-0 
2-1 
2-1 
0-1 
!-0 

S20 
SM 
S20 
S21.K8 
S2G 

Mg IX 
Mg IX 
Mg IX 
M0 IX 
Mg IX 

80.428 
91.385 

368.071 
438.69 
439.180 

100 
10d 

lOOd 

10 

2p»-2pH 
2p» -2s 3p 
2s« -2s 2p 

2s 2p-2p» 
2s 2p-2p» 

'S - 'P° 
'ä-'p- 

S'S-'P" 
■P"-'S 
3p° . 3p 

0-1 
0-1 
0-1 
1-0 
1-2 

S20 
S20 
S20 
F3 
S20 

Mg IX 
Mg IX 
Mg IX 
Mg IX 
Mg IX 

441.20 
443.40 
443.981 
445.97 
448.29 

10d 

2s 2p-2p» 
2s 2p-2p» 
2s2p-2p« 
2s2p-2p» 
2s1r - 2p* 

*P° - SP 
«P°-3P 
3p° . 3p 
3p«    3p 
3p° . 3p 

1-0 
1-1 
2-2 
1-0 
2-1 

F3 
F3 
S20 
F3 
F3 

Mg IX 
Mg IX 

7d5.3       P 
749.55 

2s»-2s 2p 
2s2p-2p» 

g'S-'P* 
•P°-'D 

0-1 
1-2 

E22 
F3 

MAGNESIUM X (Mg9+), Z = 12 
Ground State  is22s 2Si/2 (3 electrons) 

Ionlzation Potential 2 964 400 cm1;  367.53 eV 

Element Wavelength Intensity    ! Multiplel Configuration Term J   J Kcfe. ences 

Mg X 35.366 3 2s-«»p g*S - 'P° fi-% F28 
Mg X .15.827 6 2s-8p g2S . tp- %-% F28 
Mg X 316.518 35 2s-7p g2S - »P° %-% F28 
M? X 37.644 60 2s-6p g*S - *P° ■A-% F28 
Mg X 38.769 60 2p-7d »P°-»D •A -% F28 

Mg X 38.823 120 2p-7d jp.. 2D %-% F28 
ME X 39.669 250 2s-5p g'S-'P" W-% F28 
Mg X 40.022 120 2p-6d 2p° . »D M»-% F28 
Mg X 40.080 200 2p-6d apo. ,D %-!k F28 
Mg X 42.294 250 2p-5d 2po . 2D ¥»-% F28 

Mg X 42.363 400 2p-5d »P° - 'D %-% F28 
Mg X 42.523 6 2p-5s ,po     ,S %-% F28 
Mg X 42.596 10 2p- 5s *P°   'S %-% F28 
Mg X 44.050 400 2s-4p g«S - *P° %-% F28 
Mg X 47.231 250 2p-4d »P°-»D V* -% F28 

Mg X 47.310 400 2p-4d »P°-»D %-% F23 
Mg X 57.876 700 2s-3p «»S-»P° % -% F2S 
Mg X 57.920 700 2s - 3p g'S-'P° % -Vi F28 
Mg X 63.152 400 2p-3d «P° - »D %-*/» F28 
Mg X 63.295 700 2p-3d »p°    2D %-% F28 
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Mg X V-   XII 

Htmi.nl Wavelength Intensity Mulliplcl Configuration Temt 11 Rel crcnccs 

Mg X 65 672 35 2p-3s «P*-»S VtVi Vn 
Mg X 65 847 60 2p-3s *f>' - »s %-% m 
Mg X 170.21      P 3s -4p »S-*P° Vi-% K3 
Mg X 181 50 3p-4d *P*-«D %-% F6 
Mg X 181 86 3p -*d *p* - '■ D % t* F* 

Mg X 187.17 id-4f »D - *!" '*-% F6 
Mg X 609.76 2s-2p g*S   »P° Vt-fi H 
Mg X 624.93 2s - 2p g"S - *P" ■/»   % 1 -J 

MAGNESIUM XI (Mg10+), Z -  12 
Ground Slate   is* "S0 (2 electrons) 

Ionization Foiential  14 210 261 cm ';   1761.802 eV 

Klcmeni Wavelength Intensity Multiple! !                           Configuration Terrr,                        .1   J References 

Mg XI 7.310 j                             Is»-ls5p g'S   'P° 0-1 FJ6 
Mg XI 7.473 Is*   ls4p g's-'r 0-1 FJ6 
Mg XI 7.850 •s,-ls3p K'S-'P" 0   1 F36 
Mg XI 7.864 ls'-ls3p g'S   »P° 0-1 D6 
Mg XI 8.458 U2p-2p» 'P°    'S 1-0 D6 

Mg XI 8.490 Is2s - 2s2p 'S - 'P° 0-1 D<t> 
Mg XI 8518 1s 2s - 2s 2p »S  *P° 1-2 D6 
Mg XI 8.550 Is7p-2p* ■P* - 'D 1 -2 D6 
Mg XI 9.168 Is»   ls2p *'S-'P° 0-1 F3« 
Mg XI 9.23 Is»   Is2p g'S-'P" 0-1 S3 

Mg XI 9.32      ? f Is»-Is2s g3S--S 0-1 K8.F40 
Mg XI 5048      P Is2s - Is3p »S - 3P° 1 -2 K8 
Mg XI 52.47      P Is2p-Is3d *p° . 3D 2-3 K8 
Mg XI 9506       P Is2s - Is2p 'S - SP° 1 -2 K8 

MAGNESIUM XII (MgH+), Z =  12 
Ground State   !s 2Si,2 (1 electron) 

Ionization Potential   15 829 946 cm ';   1962.61 eV 

Klcmcnl Wavelength Intensity Mulliplcl Configuration Term 11 References 

Mg XII 6497    P Is   6|i g'S-»P° fc-% G2 
M« XII 6.580    P Is-5p S»S - »P° '*-% G2 
Mg XI! 6.738    P 10 Is-4p g'S - SP° %-% G2.K8 
Mg XII 7.106    P 30 Is- 3p S'S-'P° %-% G2,K8 
Mg XII 8421    P 100 ls-2p S'S - *P° vi-% G2.K8 

Mg XII 27.52      P 2-7 G2 
Mg XII 28.43      P 2-6 G2 
Mg XII 30 09      P 2-5 G2 
Mg XII 33.70     P 2-4 G2 
Mg XII 45.47      P 2-3 G2 
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Mg XU Mg XII 

Flcncnt W.veiengü) Intcnuly Multiple! Configuration Tsnn J   J 
i  

References 

Mg XII ».71     P 3-7 G2 
Mg XII 75.87     P 3   6 G2 
Mt XII 8891      P 3   5 G2 
Mg XII 130.0       P 3-4 G2 
Mg XII 150.26     P 4-7 Gl 

Mg XII IS2.1       P 4-6 G2 
Mg XII 281.1       P 4-5 G2 
Mg XII 322.9       e 5-7 G2 
Mg XII 517.5       P 5-6 G2 
Mg XII 858.4       P 

... 
6-7 G2 
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Al 
Al 

ALUMINUM, Z = 13 

Unclassified Lines 

Element Wavelength    |   Intensity Multiple 1                           Configuration Tcnn 1   * 

Al 53.412 10 
* - j References 

Al 53 598 10 F35 
Al 55.143 10 F35 
Al 55.622 1 F35 
Al 56.274 30 F35 

F35 
Al 
.1 

56.545 
57.244 

10 
50 F35 

.1 57.271 50 F35 
Al 57.663 10 F35 
Al 59.298 10 F35 

F35 
Al 59.481 10d 
Al 60.052 50 F35 
Al 60.788 50 F35 
Al 60.809 50 »35 
Al 61.262 10 F35 

F35 
Al 61.373 50 
Al 61.472 100 1 F3i 
Al 61.900 10 F35 
Al 61.933 50 F35 
Al |     62.070 50 F35 

F35 
AI 64.269 10 
Al ■     64.418 10 F35 
AI 65.632 50 F35 
Al 65.821 50 F35 
Al 66.996 10d F35 

F35 
Al 67.873 10 
Al 68.000 lü 

1 
F35 

Al 68.439 50 i F35 
Al 68.458 50 F35 
Al 68.783 10 F35 

F35 
Al 68.904 10 
Al 69.165 200 F35 
Al 69.379 50 F35 
Al 69.631 200 F>5 
Al 70.040 50 !F35 

F35 
Al 70.090 100 
Al 70.802 50 F35 
Al 71.077 10 F35 
Al 71.139 50 F35 
Al 71.590 70 F35 

F35 
AI 71.625 70 
Al 71.774 lOd F35 
Al 71.867 10d F35 
Al 71.987 10 F35 
Al 72.674 300 F35 

F35 
AI 73.278 100 
Al 74 016 120 F35 
Al 74.259 10 F35 
Al 74.321 50 F35 
Al 75.164 100 FJ5 

F35 
AI 75.226 lOOd 
Al 76.794 200 F35 
Al 76.853 200 I F35 
Al 76.984 ICO 1 ?ii 
Al 77.052 50 1 

1 
-35 
'35 

AI 77.315 10 
Al 78.149 iÖO I ;35 
Al 78.256 70 F J35 
Al            1 78.421 10 I ;35 
A! 78.508 150 ll '35 

F35 
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Al Al 

Element Wavelength Intensity Multiple! Configuration Term ,-J References 

Al 78.573 70 F35 
Al 78.836 100 F35 
Al 78.938 300 F35 
Al 79.557 10 F35 
Al 79.783 50 F35 

Al 80.014 10 F35 
AI 80.403 10 F35 
Al 81.560 100 F35 
Al 81.667 100 F35 
Al 82.105 70 F35 

Al 82.128 70 F35 
Al 82.423 50 F35 
Al 82.582 50 F35 
Al 82.908 SOd F35 
Al 83.102 10 F35 

Al 83.335 10 F35 
Al 84.479 10 F35 
AI 85.046 1 F35 
Al 85.189 10 S22 
Al 86.282 50 F35 

Al 86.360 100 F35 
AI 86.393 100 F35 
Al 86.427 100 F35 
Al 86.540 10 F35 
Al 86.975 10 F35 

Al 87.932 100 F35 
Al 88.108 100 F35 
Al 88.241 IC F35 
Al 91.023 <(S) F35 
Al 94.970 '50 F35 

A: 93.405 10 F35 
Al 95.624 100 F35 
Al 95.720 200 F35 
Al 95.859 10 F35 
Al 96.939 10 F35 

Al 104.227 10 F35 
Al 104.960 10 F35 
AI 106.471 10 F35 
Al 113.140 50 F35 
Al 135.231 10 S22 

Al 135.620 50 S22 
AI 190.560 50 S22 
Al 221.543 10 S22 
AI 1150.27 10 S22 
AI 1165.38 !0d S22 

Ai 1183.62 10 S22 
Al 1220.57 10 S22 
Al 1291.81 10 S22 
Al 1320.71 10 S22 
Ai 1337.86 50 S22 

Al 1369.20 10d S22 
Al 1422.17 10 S22 
.'.' 1429.57 10 S"2 
A: 1457.92 50d S22 
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Al I Al II 

ALUMINUM I (Al0+), Z = 13 
Ground State  ls*2s*2p63s*3p *PJ„ (13 electrons) 

lonization Potential 48 278.37 cm»; 5.986 cV 

Element Wavelength Intensity Multiple! Configuration Tern J - J        Reference* 

Al I 
Al I 
Al I 
Al I 

1762.892 
1765.632 
1766.381 
1769.133 

100    A 
200  -A 
200    A 
200  -A 

3»»3p-3s3p« 
.V3p-3s»p* 
3»J3p-3»3p* 
3s3p-3i3p» 

gip-.tp 
g*V   *P 
*«P*-*P 
**P*-*P 

E6.EJ4 
E6.EJ4 
E6.E34 
E6.EJ4 

ALUMINUM II (Al»+), Z = 13 
Ground State  ls22s*2p«3s2 >S0 (12 electrons) 

lonization Potential  151 860.4 cm1;  18.828 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Al II 933.43 0 3s3p-3s9s »p°. as 0-1 S< 
Al II 933.95 0 3s3p-3s9s »P°-»S 1-1 S5 
Al II 935.29 1 3s»-3s4p g'S-'P" 0-1 S5 
Al II 952 65 0 3s3p-3s7d »P°-»D 0-1 S5 
Al II '53.18 0 3s3p-3s7d »P°-»D 1-2 S5 

Al II 954.35 1 3s3p-3s7d *P*-3D 2-3 S5 
Al I! 954.87 0 3s3p-3s8s »P°-»S 1-1 S5 
Al II 955.99 I 3s3p-3s8s »P* - «S 2-i S5 
Al II 986.55 0 3s3p-3s6d »P°- *D 1-2 S5 
Al II 987.80 0 35 3p-3s6d *P°-JD 2-3 S5 

Al II 989.70 0 3s 3p - 3s 7s 3p°->S 1! S5 
Al II 990.88 1 3s3p-3s7s SP°-»S 2-1 S5 
Al II 1047.92 0 3s3p-3s5d ap°. aD 0-1 S5 
Al II 1048.59 1 3s3p-3s5d ap°. »D 1-2 S5 
Al II 1049.9220 6 3s3p-3s5d »P"-»D           ? 2-3 K2 

Al II 1055.28 1 3s 3p-3s 6s »P°-»S 1-1 S5 
Al II 1056.68 0 3s3p- 3s6s »P°-»S 2-1 S5 
Al II 1142.97 5 3s3p-3sl0d ip°.iD 1-2 S5 
Al II 1157.10 20 3s3p-3s9d 'P°-'D 1-2 J6.S5 
Al II 1158.24 1 3s3p-3slOs ip°.iS 1-0 S5 

Al II 1177.43 40 3s3p-3s8d ip°. ID 1-2 J6.S5 
Al II 1179.34 1 3s3p-3s9s •po.ip 1-0 J6.S5 
Al II 1189.18 5 3s3p-3s4d »P°-*'J 0-1 J6.S5 
Al II 1190.0493 15 3s3p-3s4d »PC-'D 1-2 K2 
Al II 1191.8123 50 3s3p   3s4d »P° - »D 2-3 K2 

Al II 1208.35 20 3s3p-3s7d ip». ID 1-2 J6.S5 
Al II 1209.19 1 3s 3p-3s 5s »F°-»S 0-1 J6.S5 
Al II 1210.09 5 3s3p-3s5s >r-*s 1-1 J6.S5 
Al II 1211.90 3 3s 3p-3s 5s ap«. as 2-1 J6.S5 
Al II 1258.86 40 3s3p-3s6d 'P° - 'D 1-2 J6.S5 

Al II 1266.66 0 3s3p-3s7s •P°-'S 1-0 J6.S5 
Al II 1350.18 150 3s3p-3s5d ip-. ID 1 -2 J6.S5 
Al II 1371.24 5 3s 3p -3s 6s 'P°-'S 1-0 J6.S5 
Al II 1539.8303 800 10 3s3p-3s4d ip-. iD 1-2 K2 
A! II 1555.9433 1 3p2-3sl6p 'D-'P° 2-1 K2 

Al II 1560.35 1 3p»-3sl4f •D-'F" 2-3 S5 
Al II 1563.5797 1 3ps-3sl5p T>-SP° 2-1 K2 
Al II 1569.3853 100 3p2-3sl3f >D-»F° 2-3 K2 
Al II 1573.0028 3 3p»-3sl4p iD - 'P° 2-1 K2 
Al II 1580.9193 1 3p'-3sl2f ■ D  >F° 2-3 K2 

140 

rifttoaa ijummm umt»*"*"*' 



Al II 
Al II 

H    He   I.i   Be    B   C   N   O   F   Ne   Na   Mg   Al   Si 

^.^.^^■^■^■ttk .«to- ■■risal**-, l,.J-:,--^-.-ll...^^ -. ^^^.^«^^iaata^fe^Wi^aaMlMl ^Ö ^j^^^^Ma^^^ 
--  ■—■—' uH>MMiMaiaiMU 



AI II Al m 

Element Wavelength Intensity Multiple! Configuration Tom j-j Reference» 

Al II 19)6.9066 150 3p* - 3p4s *P-»P* 1-0 KZ 
Ai II 1939.2606 220 3p»-3p4s *P-»P* 2-1 K2 
Al I! 1958.2470 8 3p»-3p 3d *p.*p- 0-1 K2 
Al II 1958.77 1 3» 3d   3p 3d *D-»P* 3-2 J6.KS 
Al II 1959.00 0 3s3d-3p3d *D-*P* 2-1 J6.KS 

A! 11 1960.3221 3 3p»-3p 3d *p-*r 1-2 K2 
Al II 1960.6458 3 3p*-3p 3d *p-*r 1-1 K2 
Al II 1960.8466 10 3p» -3p 3d *p.*r 1-0 K2 
Al II 1962.5904 70 3s3d-3s9f   ' *D »r 3-4 K2 
Al II 1962.6452 8 3s3d-3s9t / »D-»P 3-3 K2 

Al II 1962.6910 60 3» 3d   3s9f »D-»r 2-3 K2 
Al II 1962.7349 70 3t4i-K'.Op 'S-'P* 0-1 K2 
Al II 1962.7634 50 :>»M-3s9f »D-*F* 1-2 K2 
Al II 1964.9903 40 3p»-3p 3d »p -*r 2-2 K2 
Al II 1965.3157 10 3p*-3p 3d »p-*r 2-1 K2 

Al II 1983.6496 10 3s3d-3p4s *D-*P* 3-2 K2 
Al II 1988.6985 3 3s 3d-3r 4s »D-*r 2-1 K2 
Al II 1990.5310 700 8 3s 3p-3s 3d ■P*-'D 1-2 K2 
AI II 1991.05 1 3s3d-3p4s »D-»P° 1-0 J6.K8 

ALUMINUM in (AJ2+), Z = 13 
Ground State  ls22s22p63s 2S,/, (11 electrons) 

Ionization Potential 229 443.71 cm1; 28.447 eV 

Element 
  

Wavelength 
 , 

Intensity Multiplct Configuration Tenn J-I References 

Al III 486.8839 70 3s-7p *»S-»P° ■*-% IT 
Al III 486.9124 30 3s-7p S'S-*P° Ht-'j. 17 
A! Ill 513.1381 250 3s-6p g*S-*P° Vi-'-h 17 
Al III 511.1907 150 3s -6p «»S--P° Vi-% 17 
Al III 560.3173 500 3 3s - 5p S»S-*P° Vi-% 17 

Al III 560.433» 200 3 3s-5p g*s-*r fc-% 17 
Al III 644.3339 3p-7d *P°-*D Vi-% 17 
Al III 645.3063 3p-7d »K-'D %-* 17 
Al III 670.0676 100 3p-7s *P°-»S *-% 17 
AI III 671.1184 :oo 3p-7s *P°-»S %-Vi 17 

Al III 677.0819 3p-6d >p°.sD %-* 17 
Al III 678.1548 3p-6d »P°- *D %-* 17 
Al III 678.1564 3p-6d »P°-»D %-% 17 
Al III 6»5.8289 500 2 3s-4p g»S-*P' %-% 17 
Al HI 696.2170 400 2 3s-4p g»S  »P° VB -V» 17 

Al III 725.6826 200 3p-6s «p°. «s Vi-V* 17 
Al III 726.9152 300 3p-6s »P°-*S %-% 17 
Al III 739.6707 3p-5d »p».ID tt-% 17 
Al III 740.9514 3p-5d *P°- *D %-y> 17 
Al III 740.9550 3p-5d »P°  »D %-% 17 

Al III 855.0340 400 3p-5s »P° - »S •h-Vi 17 
Al III 856.7457 500 3p-5s »P°-*S %-* 17 
Al III 892.0247. 400 3p-4d ip°.ID %-% 17 
Al III 893.8874 50 3p-4d *P°  »D %-% 17 
Al III 893.8969 450 3p-4d «p-. »D %-* 17 

Al III 1071.730 3d-7f «D - »F° s-% 17 
Al III 1071.757 3d-7f »D - »F° %-% 17 
Al III 1118.173 3d-7p »D - »P° «*-% 17 
Al III 1118.202 3d-7p »D - 'P° %-% 17 
Al III 1118.353 3d-7p »D - «P° %-% 17 
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A) in Al IV 

Eleowai Wavelength Intensity Multiple; Configuration Terra J-J Referent« 

Al III 1162.588 10 3d-« *D-*F* %-% 17 
Al III 1162.621 5 3d-6/ »D-»F %-% 17 
AI III 1254.933 3d-6p tD.ip- %-% 17 
Al III 1254.969 3d-6p »D  *V %-% 17 
Al III 1255.284 3d  op »D-*P* %-% 17 

Al III 1262.248 4s-7p »S-«P* <h-% 17 
Al III 1262.440 4s-7p »S -V %-* 17 
Al III 1352.810 100 3d-5f »D-»F* *-% 17 
Al III 1352.816 5 3d-5f *D-»r *   % 17 
Al IIS 1352.858 70 3d-5f «D  »F* %-% 17 

Al III 1379.670 600 3p   4s *r-*s %-% 17 
Al III 1384.132 800 3p-4s »P*-»S %-% 17 
Al III 1439.311 «s - 6p ls.tp- *-% 17 
Al lil 1439.726 4s-6p *S-»P° %-*» 17 
Al III 1532.600 4p-7d »P*-»D fc-% 17 

Al III 1534.489 4p-7d tp-.iD %-% 17 
Al III 1599.639 3d-5p »D-*P* %-% 17 
Al III 1599.697 3d-5p »D-«P° %-* 17 
Al III 1600.642 3d-5p »D-'P* %-fc 17 
A" It! FS05.766 700 3p - U »P°-«D fc-% 17 

Al HI 1611.814 100 3p - id »F-«D %-% 17 
AI III 1611.874 800 3p   3d »r-*D %-% 17 
A! Ill 1686.676 , 4p-7s ip«. iS fc-"A 17 
Al III 1688.958 4o-7s ip°.»S %-% 17 
Al III 1731.836 4p-6d »P°-»D fc-% 17 

Al III 1734.243 
i 

4p-6d »P°-»D %-* 17 
Al III 1734.253 4p-6d *P° - »D %-*A 17 
Al III 1854.716 .uOO 1 3s-3p *»S-»P° *-« 17 
Al III I862.7V0 600 1 3s-3p g*S-*P' %-V4 17 
Al HI 1911.817 4s-5p »S-*P° %-% 17 

Al III 1913.166 4s - 5p »S - »P° tt-% 17 
Al III 1935.840 300 3d-4f »D - »F- %-% 17 
Al III 1935.863 15 3d-4f »D - *F' %-% 17 
Al III 1935.949 200 3d-4f »D-^F" %-% 17 

ALUMINUM IV (Al3+), Z = 13 
Ground State lsJ2s22p8 »So (10 electrons) 

Iomzation Potential 967 800 cm1;  H9.99 eV 

Element Wavelength Intensity Multiple! Configuration Term j-j References 

Al IV 108.535 50 2p,-2ps(*P°)6d j»s.%i%r 0-1 S22 
Al IV 108.907 50d 2p«-2p»(i'P°)6d g's-%r%r 0-1 S22 
Al IV 111.196 100 2p,-2p*(,P*)5d g's-M^r 0-1 F35.S22 
Al IV 111.589 150 2F

J-2ps(,P<>)5d «is%f%r 0-1 F35.S22 
Al IV 111.781 50 2p»-2p«(,P°)5d *is-%i*r 0-1 F35.S22 

Al IV 114.313 10 2p«-2p»(1P°)5s g'S- »[*]' 0-1 F35.S22 
Al IV 114.737 50 2p«-2p»(*P°)5s g>S-*[*]' 0-1 F35.S22 
Al IV 116.464 250 2p«-2p»(äP°)4d ?»S-%[%]' 0-1 F35.S22 
Al IV 116.921 150 2p«-2p»(,P°)4d g's -%[%r 0-1 F35.S22 
Al IV 117.410 10 2p,-2p»(*P'>)4d gis-*hi%r 0-1 F35.S22 

AS IV 124.034 400 2p«-2p»(»P°)4s g's-wkr 0-1 S22 
Al IV 124.543 300 2p,-2p«(,P°)4s g's-%[%r 0-1 S22 
Al IV 129.729 700 2p«-2pa(,P°)3d g>S->kl>k]° 0-1 S22 
Al IV 131.652 150 2p«-2p»(,P°)3d «'s-^cAr 0-1 S22 
Al IV 160.073 800 2p«-2p'(*P°)3s «'S-*[<*]• 0-1 E6.S22 
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Al IV Al IV 

Eteacs: Wavelength Imenii'.y Muhiplcl                            Configuration Tenn i-j References 

Al iv 161.686 700 2p«-2p,(»P*)3s t'S -*[%)* 0-1 ES.S22 
Al IV 1118.80 2Q0d 2p»(,P*)3p-2p*('P')3d %(*)-%[% J* 1-2 S22 
Al IV 1136.80 150 2p»(*P*)3p-2p»(,P*)3d %[%j»4[%r 11 S22 
Al IV 1142.03 50d 2p«(*P*)3p-2p»(*P')3d %{%j-%[*r 1-0 S22 
Al IV 1150.85 10 2p»(sP*)3p-2p»(,P*)3d %[*)-% 1*1° 3-2 S22 

Ai IV 1156.21 50 2p*(*F)3p-2p*(,P*)3d %(%j%i%r 3-3 S22 
Al IV 1161.85 I0d 2p*(«P")3p-2p*(,P*)3d *(*]-*[%]• 2-2 S22 
Al IV 1167.35 10 2p»(*Pc)3p-2p»(*n3d %i%j-Hj%r 2-3 S22 
Al IV 1198.47 50 2p»(»P*)3p-2p'<*P*)3d *[%,-%I*J* 3-3 S22 
Al IV 1211.80 10 2p'(,P*)3p-2p*(*P°)3d *l>h)-v,W 0-1 S22 

Al IV 1216.78 50 2p*('P<')3p-2pll<»P*)3d %[VkJ-Vi|»4J'' 1-1 S22 
VI IV 1219.19 10 2p»(,P°)3p-2ps(,F')3d %i%]-fc[%r 2-2 S22 

Al IV 1228.30 50 2p*(*r)3p-2p*(»P")3d %[%) -*i%J° 3-3 S22 
Al IV 1229.94 10 2p»(»P")3p-2p»(«nM *[%j-%[%r 2-1 S22 
Al IV 1237.14 200 2p»(,P*)3p-2p*(»P*)3d %(%j-%[*r 3-4 S22 

Al IV 1240.18 100 2F'(»P°)3p-2p»(,F)3d %[*]%i*r 1-2 S22 
,*l IV 1240.83 150 2p»(»n3p-2p*(»P*)3d %[*i]-%[%r 2-3 S22 
Al :'V 1248 7* lOOd 2ps(JP')3p-2p*(»P°)3d %[>A)-vi[%r 1-2 S22 
Ai IV 1251.25 50 2p»(»P°)3p-2p»(»P°)3d wi^j-vii^r 2-2 S22 
Al IV 1257 58 150 2p»(,P°)3p-2ps(1P°)3d %[%],4[%r 2-3 S22 

Al IV 1262.51 50 2ps('P°)3p-2p»(,P°)3d ■Ai%j-%[%r 2-1 S22 
Al IV 1264.14 150d 2p«(»P°)3p-2pll(,P°)3d ■«[%)%[%)' 1-2 S22 
Al IV 1272.70 I50d 2p»(«P,,13p-2p»(-P<')3d %[%]-%[*<r 2-3 S22 
Al IV 1283.48 10 2p«(»P°)3p-2ps(1P)3d %(%}-%i%r 2-1 S22 
Al IV 1302 13 100 2ps(,P')3p-2p»(»P°)3d 'hiw -*t*r 0-1 S21 

Al IV 1353.73 10 2p»(,P°)3p-2p5{,P°)3d %[%)-%[%]' 2-1 S22 
Al IV 1359.49 10 2p*(,P°)3p-2p»(»»°°)3d •ä(%] - %f%j° 1-2 S22 
Al IV 1388.77 100 2p*(»P°)3s-2ps(*n3p *i%r-%i%] 2-1 S22 
Al IV 1404.72 100(1 2p»(,P")3s-2p,(»P°)3p %(%]"-%[%] 2-2 S22 
Al IV 1409.52 10 2pi(,P")3p-2p»(,I>°)3d ■Aivij-^c*]0 1-1 S22 

Al IV 1412.24 10 2p»<»P0)3s-2p»(,P°)3p %[%i° - %[%] 2-1 S22 
Ai IV 1417.58 10 2p5(IP°)3D-2o5f»P°)3d Vil%]-%(*]* 1-0 S22 
Al IV 1425.00 10 2pn«P°)3"s-2p»(,P°)3p %l%r-%,%] 1-1 S22 
Al IV 1431.93 100 2p5(,P0)3s-2p»(*P°)3p %i%r-%[%j 1-0 S22 
AI IV 1441.81 50d 2p5(1Pc)3s-2p»(sP°)3p %[%r-vi[%] 1-2 S22 

Al IV 1447.47 lOOd 2p»(,P°)3s-2p5(*P°)3p %[%r-%[%] 2-2 S22 
Al IV (449.70 10 2p5(2P°)3>-2ps(,P°)3p *i%r-%t%] 1-1 S22 
Al IV 1481.26 10 2p5(!!P0)3s-2p,'(,P°)3p %[%r-%[%j 0-1 S22 
Al IV 1486.87 50d 2ps(2P°)3s-2p»(,P°)3p %[%]"-%[%] 1-2 S22 
Al IV 1526.15 50d 2p»f»P°)3s-2pä(,P°)3p %I%)*-Vi[%I 1-0 S22 

Al IV 1537.52 100 2p5(*P°)3s-2p«(,P°)3p %[%r-%[%] 2-2 S22 
AI IV 1553.00 50d 2p5(»Pc)3s-2p»f»P°)3p %[%]°-%[%] II S22 
Al IV 1557.24 250d 2p5(»P°)3s-2p»(1P°)3p %!%!"-%[%] 2-3 S22 
Al IV 1564.14 50d 2p»(»P°}3s-2p5(i,P=)3p %t*j*-^[*j 1-1 S22 
Al IV 1582.04 150d 2ps(»P°)3s-^p»(»n3p %[%r-%i%] 1-2 S22 

A! IV 1584.45 lOOd 2p»(*P',)3s-2p»(*P0)3p %[*]*-%{%] 1 -2 S22 
AI IV 1589.27 50d 2ps(»P°)3s-7p5(2F)3p Vt\%Y -«•(%] 0-1 S22 
AI IV 1639.00 100 2p5(,P°)3s-2pli(,P°)3p Vil«*]"   *[%] 1-2 S22 
AI IV 1818.55 50d 2p»(,P°)3s-2p6(sr)3p %[%]<-%[■*] 2-1 S22 
Al IV 1881.19 50 2ps(äP°)3s-2ps(i,P0)3p %[%.'-%[%] l-l S22 
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Al V Al V 

ALUMINUM V (Al4+), Z = 13 
Ground State  ls*2sa2p5 *P5/a (9 electrons) 

Ionization Potential  1 239 800 cm1;  153.71 eV 

Ekmenl Wavelength Intensity Muhiplei Configuration Term 
■ 

1-1 References 

Al V 85 662 50 2p»-2p4('D)5d g*r-*s %-•* F35 
AI V 85.804 350 2p»-2p4(»P)6d g»r-«D %-* F35 
Al V 85.922 10b 2p*-2p4(»P)6d g«F-»D %-* F35 
Al V 87.020 100 2p*-2p4('S)4d g'P'-»D %-% F35 
Al V 87.279 50d 2p»-2p4('S)4d «^-«D *-* F35 

Al V 88.425 100 2p'-2p4(JP)5d «•*" *D %-% F35 
Al V 88.539 400b 2p»-2p4(»P)5d g3P°  »D %-% F35 
Al V 88.636 100b 2p»-2p4(»P)5d g»P"  «P ■*-% F35 
Al V 88.688 200b 2p»-2p4(»P)5d g»p«-4D %-% F35 
Al V 88.817 50 2p»-2p4(»P)5d g*r-*o Vt-V, F35 

Al V 88.945 1 2p»-2p4(3P)5d g*r°-*D %-% F35 
Al V 90.630 250b 2p»-2p4('D)4d g«P°-»P %-* F35 
Al V 90.646 100 2p»-2p4('D)4d g*P*-*D % • % F35 
Al V 90.701 200 2p«-2p4('D)4d g*r-ts %-Ht F35 
Al V 90.914 200 2pJ-2p4('D)40 g»p°-«p %-% F35 

Al V 90.982 50d 2p»-2p4('D)4d g*¥°  'S Vi-% F35 
Al V 91.078 10 2p» - 2p4('D)4d g3P°-»r Mi-1* F35 
Al V 91.750 50 2p»-2p4('S)4s g«P'-»S %-YI F35 
Al V 92.039 10 2p»-2p4('S)4s g»P°-*S ■A   Vt F35 
Al V 93.654 20 2ps-2p4(3P)4d s.p«..p %-% F35 

Al V 93.755 350 2p5-2p4(3P)4d g»P°-»D 73: * "J* ":5 
Al V 93.855 200 2ps-2p4(»P)4d g'P'-'D '*-% F35 
Al V 93.880 70 2ps-2p4(3P)4d g*F-»P %-Vi F35 
Al V 93.955 300 2p*-2p4(3P)4d g3P°-«P Ht-It F35 
Al V 93.981 100 2p*-2p4(3P)4d g>P°  4P %-% F35 

Al V 94.089 70 2p»-2p4(3P)4d g«P°-4D %-% F35 
Al V 94.117 120 2p5-2p4(»P)4d g*P°-4D %-% F15 
Al V 94.160 100 2p» - 2p4(3P)4d g*P°-'D Ms-% F35 
Al V 94.187 100 2p5-2p4(3P)4d g»Pr-»P Mi-W F35 
Al V 94.321 10 2p* - 2p4(3P)4d g'P°-4P %-% F35 

Al V 94.394 10 2p5-2p4(3P)4d g3P°-4D %-% fr, 
Al V 95.835 100 2ps-2p4('L))4s g*P°-»D *«-% F35 
Al V 9f 150 50 2p5-2p4('D)4s g»P°-'D M.-3* F:5 
Al V 99.200 50 2ps-2p4(3P)4s g3P°-'P % ---h F35 
Al V 99.290 500 2ps-2p4('S)3d g'P°-»D %-*k F35 

Al V 99.427 200 2p5-2p'(3P)4s g»P°-*P %-% F35 
Al V 99.544 100 2ps-2p4(3P)4s g»P°-*P V.-% F35 
Al V 99.616 350 2p5-2p4(,S)3d g*P°-»D M.-% F35 
Ai V 99.769 20 2p5-2p4(3P;,s g2P°-»P 'k-% F35 
Al V 103.805 500 2p»-2p4 CD) 3d g»P° - »D %-% F35 

Al V 103.881 700 2ps-2p4('D)3d g3P°-3D %-% F35 
Al V 103.990 200 2p5-2p4(1D)3d g3P°-*P %-% F35 
Al V 104.073 500 2p5-2p*CD)3d g»P°-»S %■ n F35 
Al V 104.121 600 2p5-2p4(>D)3d g3P°  »P %-¥» F35 
A> V 104.180 700 2p5-2p4 CD) 3d g»P°-JD Ht-% F35 

Al V 104.363 500 2p»-2p4 CD) 3d g'P    »P %-% F35 
Al V 104.447 500 2p5-2p4 CD) 3d gip-. «s M»-¥» F35 
Al V «04.495 400 2p5-2p4('D)3d g»p° . sp ■A-Vi F35 
Al V 107.711 300 2p5-2pVP)3d g2P°-»P %-** F35 
Al V 107.945 1000 2p5-2p4(3P)3d g'P"-«D %-tt F35 

Al V 108.004 250 2p»-2p4(3P)3d gjp°.jp %-% F35 
Al V 108.057 600 2ps-2p4(3P)3d g=P°-3D %-% F35 
Al V 108.112 600 2p5-2p4(3P)3d g«P°-3P %-% F35 
Al V 108.315 200 2p»-7o4(3P)3d g»P°-»F %-% F35 
Al V 108.385 500 2p5-2p4(3P)3d g»P°-4P %-% F35 

Al V 108.404 250 2p6-2p*(3P)3d g»p«.ap %-% F35 
Al 108.446 150 2ps-2p4(:>P)3d g»P°-4P %-% F35 
Al " 108.462 500 2p*-2p4(aP)3d g3P°-»D Vi-% F35 
Al V 108.526 20 2ps-2p4(3P)3d g*P*   4P %-¥» F35 
Al V 108.616 50 2p5-2p4(3P)3d g»P'   4D %-% F35 
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Al V Al VI 

Kleinem Wavelength Intensity Multiple! Configuration Term j-j References 

Al V 108.707 300 2p»-2p4(»P)3d g»P--«D %-% F35 
Al V 108.851 50 2p*-2p4(*P)M g*y. 4P tt-*i F35 
Al V 109.021 150 2p*-2p4('P)3d g«p--4D *-* F35 
Al V 118 500 500 2p»-2p4('S)3t g»p"-»s %-* F35 
Al V 118 984 300 2p»-2p4('S)3s g»P--»S %-H, F35 

Al V 125.525 750 2p»-2p«('D)3» g'P"-»D H>-% F35 
Ar v 126.065 7S0 2p*-2p4('D)3s g«p--«D y»-% F35 
Al V 130.413 1000 2p*-2p4(»P}3s gtf.'f %-V» F35 
Al V 130 848 1000 2p»-2p«(»P)3s g*V  »P *-% F35 
Al V 131.003 1000 2p»-2p4(»P}3<> ?ip».ip %-*. F35 

Al V 131 441 1000 2p»-2p4(»P)3s g«P° -V %-% F35 
Al V 132 630 500 2p*-2p4(»P)3s t*r-v %-* F35 
Al V 133 013 200 2p»-2p4('P)3s «'p°-4P *-* F35 
Al V 133.242 100 2»»-2p4('P)3s g*p°-4p *-% F35 
Al V 136 249 50 2i4>«-2s?.p'(*P,)3* »S  »Pa %-Vi F35 

Al V 136.668 100 2s2p«-2s2p*('P°)3s »S-»P* *-% F35 
Al V 278.699 800 2s»2p»-2s2p» g»r - »s %-v» E6.S22 
Al V 281 397 700 2s»2p»-2s2p« g*r «s Mi-% E6.S22 

ALUMINUM VI (Al5+), Z = 13 
Ground State  ls22s22p4 3P2 (8 electrons) 

Ionization Potential  1 536 300 cm •;  190.47 eV 

F lernen« Wavelength Intensity Multiple! Configuration Term J-J References 

AI VI 68.167 50d 2p4-2p'(,P)5d g'P - >D° 2-3 F35 
Al VI 68.223 10 2p4-2p'(»P°)5d g*P-'P° 2-2 F35 
Al VI 68.289 1 2p4-2pJ('F)5d g'P - »D° 1-2 F35 
Al VI 72.714 1 2p4-2p»(4S°)5d g'P  3D° 2-3 F35 
Al VI 72.810 250 2p4-2ps(*P°)4d g'P - 'D° 2-3 F35 

Al VI 72 865 50 2p4-2p'(»P°)4d g'P  'D° 1-2 F35 
Al VI 72.926 100 2p4-2p'(,P°)4d g'P - »P° 2-2 F35 
Al VI 73.076 100 2p4 - 2p»('P°)4d g»P. »p° 1-2 F35 
Al Vi 73.334 1 2p4-2p'(1D°)5s 'D - "D° 2-2 F35 
Al VI 74.346 50 2p4 - 2p'(»D°)4d g'P  'S" 2-1 F35 

Al VI 74.444 300 2p4  2p'(»D°)4d gsp  ap° 2-2 F35 
Al VI 74.504 50d 2p4-2p'('D°)4d g'P-'S" 1 -1 F35 
Al VI 74.592 150 2p4 - 2p'(*D°)4d g'P  'P° 1-2 F35 
Al VI 74.656 750 2p4 - 2ps(,D0)4d g'P - »D° 2-3 F35 
Al VI 74.813 50 2p4-2p»(,D°)4d g'P - >D° 1-2 F35 

Al VI 74.892 100 2p4-2pJ('P°)4d •D   >F 2-3 F35 
Al VI 76.618 200 2p4-2p'(»D'!)4d 'D - 'F° 2-3 F35 
Al VI 76.697 200 2p4 - 2p'(»D°)4d 'D - 'D° 2-2 F35 
Al VI 76.953 50 2p4-2p5(*D°)4d 'D  >P° 2-1 F35 
Al VI 77.945 500b 2p4-2p'(4S°)4d g'P-'D" 2-3 F35 

Al VI 78.112 100 2p4-2p»(4S°)4d g»P-»D° 1-2 F35 
Al VI 78.178 50 2p4-2p'(4S°)4d g'P - >D° 0-1 F35 
Al VI 78.459 70 2p4-2p»(*D°)4s g'P - »D° 2-3 F35 
Al Vi 78.628 10 2p4 - 2p»(*D°)4s g'P - 'D° i-2 F35 
Al V3 78.712 10 2p4-2pI(,P°)4s »D - 'P0 2-1 F35 

Al VI 80.770 70 2p4 - 2p» (»D") 4s •D->D° 2-2 F35 
Al VI 81.176 50 2p4-2p'(»D*)4s >D-»D°         ? 2-3 F35 
Al VI? 81.339 10 F35 
Al VI 81.738 50b 2p4-2p»(,P°)4s •S   'P° 0-1 F35 
Al VI 82.082 70 2p4-2p'(4S°)4s g'P - »S° 2-1 F35 
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Al VI Al VI 

Element Wivcleogth Intensity MiiUp"! Configuration Tcnn J-J Reference» 

Al VI 82.267 SO 2p«-2p»(«S°)4s g*P-*S* 1-1 F35 
Al VI 82.338 10 2p«-2p»(«S*)4» *T-»S' 0-1 F35 
Al VI? 84.650 100 F3S 
AI VI? 84.801 20 F35 
Al VI? 84.828 70 F35 

Al VI? 84.928 10 F35 
AI VI 85.423 '00 2p«-2p»(»P")3d **P-*D' 2-2 F35 
Al VI 85.515 1000 2p«-2p»(»P-)3d **P-»D" 2-3 F35 
Al VI 85.569 200 2D«-2p»(*P*)3d *»P-»F* 2-2 F35 
Al VI 85.622 300 2p«-2p»(*p-)3d g*P  »D* 1-2 F35 

Al VI 85.724 300 2p«-2p»(»P*)3d g*p  »F- 2-3 F35 
Al VI 85.764 400 2p« - 2p» (»P*) 3d g*t »r 1-2 F35 
Al VI 85.817 350 2p«-2p»(»P*)3d «»P.'P* 2-2 F35 
Al VI 85.865 100b 2p4-2P'(»P°)3d gtf.tf 2-1 F35 
Al Vi? 85.970 10 F35 

Al VI 86.020 150 2p« - 2p» (»P*) 3d gf  »P* 1 -2 F35 
Al VI 86.070 150 2p«-2p»(»P")3d *»P-»P° 1 -1 F35 
Al VI 86.097 150 2p<-2p»(»Pc)3d £*p.ip« i   0 F35 
Al VI 86.147 200 2D« - 2p» (V) 3d g*p.»P' 0-1 F35 
Al VI 87.334 400 2p«-2p»(»D*)3d g*P-*S° 2! F35 

Al VI 87.544 350 2p«-2p»(»D°)3d g*P-*S° II F35 
Al VI 87.592 500 2p«-2p»(»D°)3d gtp.tp* 2-1 F35 
Al VI 87.620 100 2p«-2p»(»D°)3d g*P-*S° 0-1 F35 
Al VI 87.655 650 2p«-2p»(«D°)3d gSP-'P" 2-2 F3i 
Al VI 87.783 250 2p«-2p»(»D',)3d jsp.jp. 1-0 F35 

Al VI 87.802 250 2p«-2p»(»D°)3d g«p.»p» 1-1 F35 
Al VI 87.866 350 2p4-2p»(»D°)3d S»P-»P° 1-2 F35 
Al VI 87.887 25C 2p«-2p*(»D°)3d *»P-»P° 0-1 F35 
Al VI 88.170 1000 2p«-2p»(«D°)3d g*P »D° 2-3 F35 
Al VI 38.273 750 2p« - 2p» («n 3d ■D-'r 2-3 F35 

Al VI 88.325 100 2p«-2p»(*D0)3d gSp.Jp« 2-3 F35 
Al VI 88.376 750 2p«-2p»(»D°)3d £»P-»D° 1-2 F35 
Al VI 88.469 250 2p«-2p»(»D°)3d g'P-'D" 0  1 F35 
Al VI 88.688 lOOb 2p«-2p=(»P0)3d 'D-'D° 2-2 F35 
Al VI 90.200 IOC« 2p«-2p»(»D°)3d ■D-'F° 2-3 F35 

Al VI 90.858 600 2p«-2p»(»D°)3d 'D-'D° 2-2 F35 
Al VI 91 332 500 2p«-2p»(»D',)3d 'D-'P° 2-1 F35 
Al VI 92.626 750 2p« - 2p» («S") 3d *»P-»D° 2-3 F35 
Al VI 92.636 200 2p«-2p»(«S°)3d g*? - »D° 2-2 F35 
Al VI 92.875 500 2p« - 2p» («S") 3d *»P-»D° 1-2 F35 

Al VI 92.970 250 2p«-2p»(«S°)3d S»P-»D° 0-1 F35 
Al VI 95.436 100 2p« - 2p» (»D") 3d 'S - 'P° 0-1 F35 
AI VI? 96.071 10 F35 
Ai VI 96.442 10 2s2p»-2s2p«(*S)3s »P°-»S 2   1 F35 
Al VI 96.673 50d 2s2p»-2s2p«(«S)3s »P° - »S 1-1 F35 

Al VI? 98.684 10 F35 
Al VI 100.616 600 2p« - 2p» (»1») 3s gsp.ap" 2-2 F35 
Al VI 100.639 100 2p«-2p»(»P°)3s g»P-JP° 2-1 F35 
Al VI 100.894 200 2p«-2p'(»P°)3s g»P  »P° 1 -2 F35 
Al VI 100.919 200 2p«-2p»(»P°)3s g»P - »P° !-l F35 

Al VI 101.027 150 2n«-2p»(»?°)3s g»P-»P° 0-1 F35 
Al VI 103.062 10 2s2p«-2s2p«(«D)3s »P°- »D 2-3 F35 
Al VI 103.940 300 2p«-2p»(»P°)3s 'D - 'P* 2-1 F35 
Al VI 104.047 1000 2p«-2p»(»D°)3s g»P - »D° 2-3 F35 
Al VI 104.344 800 2p«-2p»(»D°)3s g»P-»D0 1-2 F35 

Al VI 104.466 400 2p«-2p»(»D°)3s g»P-»D° 0-1 F35 
Al VI 107.620 700 2p«-2p»(»D°)3s >D-'D° 2-2 F35 
Al VI 109.284 350 2p«-2p»(»P°)3s 'S - 'P° 0-1 F35 
Al VI 109.514 1000 2p«-2p»(«S°)3s ,?'P-»S° 2-1 F35 
Al VI 109.843 600 2p«-2p»(«S°)3s g»P  »S° 1-1 F35 

Al VI 109.974 200 2p«-2p»(«S'')3s *»P-'S° 0-1 F35 
Al VI 113.314 50 2s2ps-2s2p«(«P)3s »P°-»P 2-1 F35 
AI VI 113.437 150 2s2p«-2s2p«(«P)3s »P°-»P 2-2 F35 
Al VI 113.623 50d 2s2p»-2s2p«(«P)3s »P°-»P 1 -1 F35 
Al VI 113.756 50 2s2p«-2s2p«(«P)3s »P°-»P 1-2 F35 
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Al VI Ai vn 

K lernen! Wavelcnjtta lateasäy Multiple! Configuration Term J-J Reference» 

Al VI 
Al Vi 
Al VI 
Al VI 
Al VI 

Al VI 
Al VI 
AI VI 

243.760 
275.J5C 
307.24? 
308.560 
309.596 

309.852 
310.908 
312.241 

600d 
300d 
350d 
300d 
400d 

300(1 
300d 
300d 

2t»2p«-2i2p» 
2»'2p«-2s2p« 
2s*2p»-2s2p» 
2s»2p«-2s2p» 
2s« 2p4-2» 2p» 

2s»2p4-2s2p* 
2s» 2p« -2s 2p» 
2»»2p4-2i2p» 

•D-"P*                 2-1 
•S-'PJ                 0-1 

,«p.»p-                 2-1 
«•*P-*P*                 10 
g*P -*T                2-2 

t*f *r          ii 
g*P*P"               0-1 
f»P-»P*                 1-2 

E6.S22 
S22 
E6.S22 
E6.S22 
E6.S22 

E6.S22 
E6.S22 
E6.S22 

ALUMINUM VII (Al8+), Z = 13 
Ground State  ls*2s22p3 4S*2 (7 electrons) 

Iocization Potential  1 947 300 cm1: 241.43 eV 

Element Wavelength Intensity Multiple! Configuration Term J   I References 

Al VII 

1 ! 

58.384 

1 1 

10 2p»-2p'CD) 5<5 »D° - »F «*-% F35 
Al VII 58752 1 2p»   2p*(»P)5s *«S°-4P *,■* F35 
Al VII 59.821 10 2p»-2p*(»P)5d »D° - »F •k-V» F35 
Al VII 59.911 10 2p»-2p»(»P)5d »D° - »F %-% F35 
Al VII 62.296 200b 2p»-2p,(»P)4<S g*S'-*P *-* F35 

Al VII 62 452 10 2p» - 2p»(»P)4d g*S°  «D tt-% F35 
Al VII 62.474 100b 2p»-2p»(»P)4d *«S"-«D %-% F35 
Al VII 63.025 500b 2p»   2p»CD)4d »D" - »F %-% FJ5 
Al VII 64 066 (0 2p»-2p»('D)4d «P*-»S *h-Vt F35 
Al VII 64.325 50 2p»-2p»('D)4d *P"-«D *-% F35 

Al VII 64 358 50 2p»-2p»CD)4d *P*-«D ■*-% F35 
Al VII 64.481 IG 2p*-2p»(»P)4d »D°  »D % • % F35 
Al VII 64.513 10 2p»-2p»(»P)4d »D° - »D %-% F35 
Al VII 64.704 150 2p»-2p»(»P)4d »D°-»F *-* F?5 
Al VII 64.815 120 2p'-2p»(»P)4s g*S°  *P %-* F35 

Al VII 64 904 100t 2p»-2p»(»P)4s g*S° «P *-% F35 
Al VII 65.014 I0d        1 2p»-2p»(»P)4d »D° - «P •*-% F35 
Al VII 65.865 50 2p» - 2p»('P)4d »P°-»D %-tt F35 
Al VII 65.882 5C 2p»-2p»(»P)4d »P°-»D %-% F35 
Al VII 68.53! 100b 2s2p4-2s2p»(sS°)4d «P - «D° *-% F35 

Al VII 68 637 50b 2s2p<-:s2p;,(»S°)4d «P  «D° %-% F35 
Al VII 68.681 10b 2s2p4-2s2p»(»S°)4d *P-*V° Vi-% F35 
AI VII 72.270 500d 2s»2p»-2s2p»(sS°)3p g'S°  *P %-% F35 
Al VII 74.095 lOOd 2p»-2p'CS)3d =D°  »D %-tt F35 
Al VI! 75.270 250 2p» - 2p» (»P) 3d g

4S°-'P %-% F35 

Al VII 75.302 350 2p» - 2p» (»P) 3d «*s--<p *-% F35 
Al VII 75.360 6(10 2p» - 2p» (»P) 3d «4S°-«P %-tt F35 
Al VII 75.532 200 2p» - 2p» (»P) 3d g'S°-*D %-tt F35 
Al VII 75.809 100 2s2p"-2s2p»(»D°)3d *P-*S° %-% FJ5 
Al VII 75.850 iOOb 2p»-2p«('D)3d »D°-*P *-% F35 

Al VII 75.894 100b 2p»-2p!('D)3d »D° - »P »A-fc F35 
Al VII 76.010 50 2s2p4-2s2p»(»D°)3d «P - 4D° %-tt F35 
Al VII 76.086 10 2s2p4-2s2p»(»D°)3d «p. «D" %-% F35 
Al VII 76221 50 2s2p"-2s2p3(»D'')3d «P-«P° tt-*A F35 
Al VII 76.257 100 2s2p4-2s2p»(aD'>)3d 4p.4p- %-% F35 

Al VII 76.342 10 2s2p4-2s2pVD°)3d «p    4p« *-% F35 
Al VII 76.383 500 2p»-2p» CD) 3d »D°  »D •A-«* F35 
Al VII 76.422 500 2p» -2p»CO)3d »D° - »D *A-% F35 
Al VII 76.543 1000 2p»-2p»('D)3d »D° - »F %-*A F35 
Al VII 76.572 1000 2p»-2p» CD) 3d »D° - »F •k-% F35 
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Al VII Al VII 

1-lernen: Wavelength latewity Multiple! Configuration Term J.J Reference» 

Al VII 77.448 150b 2p»-2p*(D)3d •p*-*s *h-<H F35 
Al VII 77.770 300 2p*-2p,<'D)3d »P*-»P *    »4 F35 
AI VII 77.806 70 2p»-.V<'D)3d «r-»p ¥.-% F35 
Al VII 77.8% 500 2p»-2p*<»P>3d »D* - »D **-* F35 
Al VII 77.945 500b 2p» - 2p»(»P)3d «D*-*D %-** F35 

Al VII 78.327 1000 2p»   2p»('D)3d «P*-»D %-** F35 
Al VII 78.351 1000b 2p»-2p»('D)3d «P*-»D %*h FJ5 
Al VII 79.012 500 2p»-2p»(»P)3d *D° - f *-% F35 
Al VII 79.197 50C 2p* - 2p» (»P) 3d »D° - »F tt-t, F35 
Al VII 79.635 10 2p'-2p»(»F)3d «D*-«P *-* F35 

Al VII 79 690 150 2p»-2p»(»P)3d »D* - «P *h   *h F15 
Al VII 79.919 300 2p*-2p»(*P)3d »P"-»D *-** F35 
Al VII 79.952 250 2p»-2p»(»P)3d »F   »D Vi-*h FJS 
AI VII 81.234 50 2p»-2p»<»P)3d »F - «D           ? %-Vt F35 
Al VII 81.738 50b 2p» - 2p'(»P) 3d «P*-»P Vi-V, F35 

Al VII 81.806 200d 2p»   2o»(»P)3d ipo.jp *A-% F35 
Al VII 83.831 350 2s2p4-2s2p'<*S°)3d 4P-*D° Hi   % F35 
Al VII 84.007 200 2s2p4-2s2p»<»S!3d 4F - 4D° %-% F35 
Al VII 84.098 100 2s2p4-2s2p»(*S',)3d «p . 45- *-% F35 
Al VII 86.671 10 2p»-2p»('S)3s »F-*S V, -% F35 

Al VII 86.689 50 2p»-2p»<'S)3s »P* - »s %-% F35 
Al VII 86.887 750 2p»-2p*('P)3, ^"-«p *-*. F35 
Al VII 87.060 600 2p»-2p»<»P)3s *4S"-4P *-% F35 
Al VII 87.176 300 2p'-2pM»P)3s g'S---P *-■* F15 
Al VII 88.033 900 2p»-2p»CD)3s »D" - »D *-* F31 

Al VII 90.550 300 2p» - 2p» (»P) 3s »ir. «p *-* F35 
Al VII 90.630 250b 2p» -2p»<'D)3s »F-'D *k-*k F35 
Al VII 90.772 200 2p»   2p»(»P)3s »D°   »P %-Vi F15 
Al VII 93.269 10 2p»-2p»(»P)3s »p«. ip %-* F35 
Al VII 93.295 120 2p»   2p»<»P)3s «p-. ip %-% F35 

Al VII 93.516 100 2p»-2p*l'P>3s ip-   ip *-v* F35 
Al VII 93.542 1 2p»-2p»(»P)3s ip-.tp \-'h F35 
Al VII 95.965 200d 2s2p4-2s2p»(5S°)3s 4P  4S° %-* F35 
Al VII 96.198 50 2s2p"-.2s2p»<4S')3s 4P-4S° *k-*h FJ5 
Al VII 96.319 10 2s2p4-2s2p'<sS°>3s 4P - 4S° &-** F35 

Al VII 208.1        ? 2s22p=-2s2p4 g*S"   'P *-■* K8 
Al VII 209.4       ? 2s» 2p»-2s 2p4 «4S  -'P %-% K8 
AI VII 239.030 lOOd 2s»2p»   2s 2p4 »D°   »P %-% S22 
Al VII 240.770 200d 2s» 2p»-2s 2p4 »D° - »P %-% S22 
Al VII 259.035 10 2s» 2p»   2s 2p4 ip»  ip Mi-M. S22 

Al VII 259.219 10 2s»2p»   2s 2p4 *p°   ap %-% S22 
Al VII 261.053 10 2s»2p»-2s2p4 ip°.»p %-** S22 
Al VII 261.219 10 2s» 2p»-2s 2p4 tp.   ,p %-*k S22 
Al VII 278.95 2s»2p»   2s 2p4 JP"   «S V,-* Kl7 
Al VII 279.16 2s»2p»   2s 2p" '¥'   'S %-M. KI7 

Al VII? 279.256 10 S22 
Al VII 282.65 2s 2p--2p» JI)   «P° *-l4 KI7 
Al VII 285.81 2s 2p4-2p5 »D  *P° •4-% KI7 
Al VII 309.012 !00d 2s12p»-2s 2p4 »D°-*D %-** S22 
Al VII 309.122 lOOd 2s» 2p»-2s 2p4 'D' - »D 'S-1* S22 

Al VII 343.290 10 2s»2p'-2s2p4 »r -»D %-% S22 
Al VII 343.650 10d 2s» 2p» -2s 2p4 *F - »D %-% S22 
Al VII 352.160 lOOd 2s12p» -2s 2p4 S4S'  4P %-% F.6.S22 
Al VII 353.776 200d 2s» 2p»-2s 2p4 K'S"-*P %-% F;6,S22 
Al VII 356.885 250d 2s*2p»-2s2p4 g 4S" - «P %-** E6.S22 

Al VII 381.689 ?.s2p4-2ps jp ,p» *-Vi S22.F3 
Al VII 386.09 2s 2p4 -2p5 jp. «p° ■4-V» F3 
Al VII 387.52 2s2p4   2ps »p »p° %-% F3 
Al VII 392.07 2s 2p4-2p5 »p. »p° Mi -% F3 
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Al VIII Ai vni 

ALUMINUM VIII (Al7*), Z - 13 
Ground State   ls*2s32p2 3P0 (6 electrons) 

lonization Potential 2 295 400 car»; 284.59 eV 

Kkment Wivelcofti) Intensity Mulupkt Cunlituraüon Term J-J Reference* 

Al VIII 53.785 10 2s2p»-2s2p»(4P)4d »S°   »P 2-1 F35 
Al VIII 53.800 10 2s2p*-2s2p»(4P)4d *S* - *P 2-2 F35 
Al VIII 53.823 10 2s2p*-2s2p»(4P)4d *S* - »P 2-3 F35 
Al VIII 54.217 200b 2p* - 2p4d *'P-*D- 1-2 F35 
Al VIII 54.258 200 2p» - 2p4d y»P-»D* 2-3 F35 

A! VIII 57.553 10 2s2p,-2s2p»(4P)4d 3D" - »F 3-4 FJ5 
Al VHi 57.624 10 2s2p»-2s2p»(4P)4d »D°-»F 2-3 F35 
Al VIII 61.694 150 2s»2p»-2s2p»(»D)3p 'D-'D' 2-2 F35 
Al \ III 52 016 100 2s»2p»-2s2p»(»D)3p ■D-'F* 2-3 F35 
Al VIII 63.203 i0 2s2p»-2s2p»(»P)3d »D°  »P 3-2 F35 

Al VIII 63.560 10 2s»2p»-2s2p»(4P)3p S
3P-»P*          ? 2-2 F35.K8 

A! VIII 63.714 100 2s2p»-2s2p»(»P)3d *D° - 'F 3-4 F35 
Al VIII 63.933 10 2s»2p»-2s2p»(4P)3p S'P-'D- 0-1 F35 
Al VIII 63.965 I50c2 2s»2p*-2s2p»<4P)3p *»P-»D* 1-2 F35 
Al VIII 64.004 200 2s»2p»-2s2p»(4P)3p g*P-»D0 2-3 F35 

Al VIII 64.086 IC 2s»2p»-2s2p»(4P)3p g*P->D° 2-2 F35 
Al VIII 65.128 lOd 2s2p»-2s2p»(»P)?d jp°.jp 2-2 F35 
Al VIII 65.298 10 2s2p»-2s2p»(«P)3d »p°-»D 2-3 F35 
Al VIII 65.381 50 2s»2p»-2s2p*(4P)3p K'P-'S" 1 -1 F35 
A! VIII 65.494 50 2s»2p»-2s2p»(4P)3p ?»P-»S° 2-1 F35 

Al VIII 66.321 60b 2s2r»-2s2p»(»S)3d 3P"-»D 2-3 F35 
Al VIII 66.363 10 2s2p'-2s2p1<»S)3d ip«.»D 1-2 F35 
Al VHI 66.704 150 2s2p--2s2p»(4P)3d »S° - »P 2-1 F35 
Al VIII 66.731 200 2s2p3-2s2p»(4P)3d »S°  »P 2-2 F35 
Al VIII 66.771 350 2s2p3   2s2p»(4P)3d »S° - SP 2-3 F35 

Al VIII 67.044 10 2p»-2p 3d «'P-'P- 0-1 F35 
Al VIII 67.096 100 2p»-2p 3d gf - 'P° 1-0 F35 
Al VIII 67.121 100 2p»-2p 3d 3p . Jp° 1 -1 F35 
Al VIII 67.166 10 2p» -2p 3d g'P-'r 1 -2 F35 
Al VIII 67.244 150 2p*-2p 3d g'p-'P° 2-1 F35 

Al VIII 67.288 500 2p»-2p 3d g'p-'p° 2-2 F35 
Al VIII 67.360 250 2p» -2p 3d S

3P - 3D° 0-1 F35 
Al VIII 67.408 500 2p» -2p 3d g'P - *D" 1-2 F35 
Al VIII 67.437 50 2p»-2p 3d g*P-»D° 1 -1 F35 
Al VIII 67.464 600 2p»-2p 3d Ä»P-SD° 2-3 F35 

Al VIIV 67.529 10 2p»-2p 3d g»P - »D° 2-2 F35 
Al VIII 67.565 150b 2s2p»-2s2p»(»D)3d »D° - »D 3-3 F35 
Al VIII 67.946 500 2s2p»-2s2p»(»D)3d 3D°-»F 3-4 F35 
Al VIII 68.375 750 2p»-2p 3d ■D-'F° 2-3 F35 
Al VIII 68.825 50b 2s2p'-2s2p»(»D)3d 3P°-»S 2-1 F35 

Al VIII 69.420 50 2s2p3-2s2p»(»D)3d 3p'.ap 1-0 F35 
Al VIII 69.502 100 2s2p3-2s2ps(»D)3d 3P°-»P 2-1 F35 
Al VIII 69.611 200 2s2p3-2s2p»(»D)3d 3PU - 3P 2-2 F35 
Al VIII 69.773 150 2s2p3-2s2p»(»D)3d »p°-»D 2-3 F35 
A! VIII 70.161 300 2p»-2p 3d ■D-'D" 2-2 F35 

Al VIII 70.323 200 2p» -2p 3d ■D-3F° 2-2 F35 
Al VIII 70.402 1 2s2p3-2s2p»(»P)3s 3D° - »P           ? 3-2 F35 
Al VIII 70.727 250 2p» -2p 3d 'S   'P° 0-1 F35 
Al VIII 71.277 50 2s 2p»-2s 2p» (4P) 3d 3D° - 3D           ? 2-2 F35.K8 
Al VIII 72.223 200 2s2p3-2s2p'(4P)3d aD°. ap 3-4 F35 

Al VIII 72.324 7(X) 2s2p3-2s2p*(4P)3d 3D° - »F 2-3 F35 
Al VIII 72.401 150 2s2p»-2s2p'(4P)3d »D* - 'F 1 -2 F35 
Al VIII 73.703 150 2s2p3-2s2p»(4P)3d ap°. 3D 2-3 F35 
Al VIII 73.733 100 2s2p3-2s2p»(4P)3d 3P° - »D 1 -2 F35 
Al VIII 73.760 10 2s2p3-2s2p»(4P)3d 3P°-»D 0-1 F35 

Al VII; 73 879 20L' 2s2p3-2s2p»(»S)3s 3P"-3S 2-1 F35 
Al VIII 74.841 200 2s2p»-2s2p»<4P)3s »S°-»P 2-3 F35 
Al VIII 74.965 150 2s2p3-2s2p»(4P)3s »S° - »P 2-2 F35 
Al VIII 75.058 50 2s2p»-2s2p»(4P)3s »S° - »P 2-1 F35 
Al VIII 75.397 70 2s2p»-2s2p»(4P)3d ,p-. jp 0-1 F35 
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Al VIII A! IX 

KICSMMI Wavelength Inteisiiy Multiple! Configuration Term J-J 

2-2 

reference» 

Al VII! 75 488 200b 2s2p»-2s2p»(4P)3d 'P*-»P F35 
Al VIII 75.577 150 2s2p»  2s2p«(*D)3s »D*-'0 3-3 F3> 
Al VIII 75.623 100 2p»-2p 3s jap.ap- ;   2 F35 
Al VIII 75.734 50 2p»-2p 3s g'P -V 0-1 F35 
Al VIII 75.778 250 2p»- !p3s gW -*P* 2-2 F3< 

Al VIII 75.8*4 100b 2p»-2p 3s rap.ap- 1-0 F35 
Al VIII 75.985 50 2p» -2p 3« gap.jp. 2-1 F3S 
Al VIII 77.605 300 2p»-2p 3s 'D-'P* 2-1 F35 
Al VIII 78.225 1 2s2p»-2s2p»(,P)3s »S* - »P            ? 1-2 F35 
Al VIII 78.351 1000b 2s2p»-2s2p»(»D)3s »P*-»D 2-3 F35 

Al VIII 79.455 120 2-25.-»-2s2p«(»S)3s »S* - SS l-l F35 
Al VIII 80.329 10 2s2p»-2s2p»<4P)3s »D* - »P 3-2 F35 
Al VIII 80.483 I0d 2s2p»-2s2p»(4P)3s >D*-»P 2-1 F35 
Al VIII 80 704 100 2p» -2p 3s 'S-'P" 0-1 F35 
Al VIII 82.543 150 2s2p»-2s2p»(=D)3s 'D'-'D 2-2 F35 

Al VHI 83.465 50 2s2p»   2s2p»(4P)3s »P*-»P 2-2 F35 
Al VII! 83 635 10 2s2p»-2s2p»(4P;3s sp-.ap 2-1 F35 
Al VIII 91.487 50 2s 2p»-2s» 2p 3p »P*-»S 2-1 F35 
Al VIII 247.40 45 2s» 2p« -2s 2p' *>P-»S° 0-1 Kit 
Al VIII 248.45 83 2s»2p»-2s2p» *»P-»S° 1 -l SO 8 

Al VIII 250.139 100 2s» 2p»-2s 2p» g'P »S* 2-1 SZ:,KIR 
Al VIII 251.347 10 2s» 2p» -2s 2p» •D - 'P° 2-1 S22 
Al VIII 285.467 50d 2s»2p»-2s2p» ■D-^D" 2-2 S22 
Al VIII 286.65 2s 2p»-2p4 »D° - »P 2-1 F3 
Al VIII 287.13 2s»2p»-2s2p» 'S - 'P° 0  1 F3 

Al VIII 289.12 2s 2p» -2p4 »D° - »P 3-2 F3 
Al VIII 323.54 2s» 2p»-2s 2p» g»P-»P° 0-1 F3 
Al VIII ■>25.29 2s» 2p»-2s 2p» g»P-»P° 1-2 F3 
Al VIII 328.200 I0d 2s» 2p»-2i 2p» *»P-»P° 2-2 S22 
Al VIII 32963 2s2p»-2p4 ap°.ap 1-0 F3 

Al VIII 331 03 2s2p»-2p4 ap°.3p 2-1 F3 
Al VIII 334.51 2s2p»-2p4 »p*-»p 2-2 F3 
Al vm 340.23 2s 2p»-2p4 "P°-'S 1-0 F6 
Al VHI 381 15 2s» 2p»-2s 2p» g»P-»D° 0-1 F3 
Al VIII 381.689 10 2s»2p3d-2s2p»(»D)3d •D°-»F           ? 2-3 S22.K8 

Al VIII 383 70 2s» 2p»-2s 2p» g»P-»D° 1 -1 KI7 
Al VIII 383.785 50 2s»2p»-2s2p» S»P  »D" 1-2 S22 
Al VIII 387.83 2s» 2p»-2s 2p» g»P - »D° 2-? KI7 
Al VIII 387 970 iOO 2s» 2p»-2s 2p» g»P-»D° 2-3 S22 
Al VIII 399.57 2s 2p» -2p4 ■D'-D 2-2 F6 

Al VIII 480.11 2s2p»-2p4 »S°  »P 1-0 F3 
Al VIII 483.03 2s2p»-2p4 »S°-»P 1 -1 F3 
Al VIII 490.44 2s2p»-2p4 »S°-»P 1-2 F3 
Al VIII 493.18 2s2p»-2p4 ■P°--D 1-2 F3 
Al VIII 774.8       ? 2s»2p»-2s2p» S'P-*S° 2-2 K8 

ALUMINUM IX (Al8+), Z = 13 
Ground State   ls22s22p 2P°1I2 (5 electrons) 

Ionization Potential  2 663 400 cm1;  330.21 eV 

Flcmcnt Wavelength Intensity Multiple! |                           Configuration Term J-J Refe.cnccf 

Ai  IX 40 904 10 2s»2p-2s2p(»P'')5p g»p° - »n %-* H7 
Al IX 41.037 20 2s»2p-2s2p(3P°)5p g»p° »p %-% H7 
Al IX 41.543 20 2p -M g»P°-'D %-% H7 
Al IX 42.708 lü 2s2p2   2s2p('P°)5d »D - »D° «Ä-% H7 
Al IX 42.744 10 2s2p»   ?s2p('P°)5d 2R   »F° %-% H7 

I'    He    Li    Be    B   C    N    ()    I-    Nc    Na    Mg   Al    Si   P   S   Cl    Ar    K    Ca    Sc   Ti    V   Cr   Mn    Fc   Co   Ni   Cu   Zn   Ga   Ge    As    Se    Br   Kr 
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Al IX Al IX 

Ekneiil Wavelength intensity Multiple'. 
r — 1 

Configuration Term J-J Reference« 

Al IX 42.928 20 2s2p*-2p»(»P)4p *P. *D' %■% H7 
Al IX 43.195 40 2s2p*-2s2p(»P°)5d «P-4P* %-% H7 
Al IX 43.237 40 2s2p»-2s2p(»P°)5d 4P-4P° •h-H, H7 
Al IX 43.261 80 2s2p*-2s2p(*P°)5d «P - «D° %-% H7 
Al IX 43.549 10 2p   5d g*P°-*D %-% F35 

Al IX 44.704 SO 2s»2p-2s2p(»P°)4p g*F°-*D *-* H7 
Al IX 44. M3 m 2s'2p   2s2p(»P*)4p g*r-*v %-% H7 
Al IX 45.077 10 2s12p-2s2p(3P<>)4p g*r *P %-% H7 
Al IX 4«.344 40 2s2p2-2s2p(»P°)5d »D-'F" %-% H7 
Al IX 46.896 40 2s2p»-2s1p(,r)4d •D^F* *■* H7 

Al IX 47.417 80 2s2p,-2s2p(sP°)4d 4p '_ 4p° *A-*Ä H7 
Al IX 47.455 170 2s2p,-2s2p('P°)4d 4P-4D' %-*Ä WI2 
Al iX 47.489 200 2s2pi-2s2p(sP°.4d 4p. 4p' "Ki-* H7 
Al IX 47.534 100 2s2p,-2s2p('P°J4d 4P-4D° %-% F35 
Al IX 47.755 10 2p-4d g2P0-*D Vi-% F35 

Al IX 47.856 50 2p-4d g*P°-*D %-** F35 
Al IX 48.765 20 2s2p2-2s2p(3P°)4s 4P.4p" tt-% H7 
Al IX 49.094 40 2p-4s g*P°-*S %-Vi H7 
Al IX 49.854 100 2s2p'-2s2p(»P°)4d 2D - 2F° %-% F35 
Al IX 49.916 100 2s2pJ-2s2p(»P°)4d »D-*F° %-S4 H7 

Al IX 52.966 10 2s22p-2s2p('P°)3p g
2P°-»S %-% H7 

Al IX 53.098 10 2s»2p-2s2p('P°)?p g2P°-*S %-% H7 
Al IX 53.237 60 2s22p-2s2p('P<')3p g*P°-*¥ %-% H7 
Al IX 53.267 60 2s22p-2s2p('P°)3p g2P*-SP *-Vi H7 
Al IX 53.376 10 2s22p-2s2p('P°)3p ^P«.«P % - % F35 

Al IX 53.424 10 2s22p-2s2p('P°)3p gip°. »D %-% F35 
Al IX 53.488 1 2s2p2-2p2(3P)3p <P- 4S° %   % F35 
Al IX 53.554 10 2s2p2-2p2(3P)3', 4p . 4S» %-% F35 
Al IX 54.312 10d 2s2p2-2p2(3P)3p /p.4po tt-Mi F35 
Al IX 54.457 200 2s2p2-2p2(»P)3p 4p.4D° Vt-% F35 

Al IX 55.6Ö-; tu 2s2p2-2p2('D)3p 2D - 2D° %-% F35 
Al IX 56.150 50b 2s22p-2s2p(3P°)3p g2P°-2S %-% F35 
Al IX 56.304 70 2s32rj-2s2p(3P°)3p K2P°-2S Ii-Vi K35 
Al IX 56.899 100b 2s22p-2s2; (3P°)3p ft 

2P° - 2D Vi-% F35 
Al IX 56.945 250 2s22p-2s2p(3P°)3p Ä

2P° - 2D % % F35 

Al IX 58.060 10 2s22p-2„;>ö(3P0)3p gip°.»p 'Ä-% F35 
Al IX 58.112 50 2s'2p-2s2p.'P°)3p g2p°.*p %-■& F35 
Al IX 58.222 100 2s22p-2s2H3P°)3p g2p° . 2p %-% F35 
Al IX 58.276 1 2s22p-2s2F(3P°)3p gzp° . «p %-Vi F35 
Al IX 59.381 lOd 2s2p2-2s2i.('P°)3d 2D - 2D° %-% F35 

Al IX 59.761 300 2s2p2-2s2p('P°)3d 2D . 2p° %-Vt F35 
Al IX 59.960 60 2s 2p2  2s2p(3P°)3d 4P . 4p° %-% H7 
Al IX 60.162 10d 2s2p2-2s2p(3P°)3d 4p _ 4p° Vt-% F35 
Al IX 60.197 50 2s2p2-2s2p(3P')3d 4p . 4p° %-% F35 
Al IX 60.222 10 2s2p2-2s2p(3P°)3d 4p    4p» %-% F35 

Al IX 60.262 10 2s2p2-2s2p(-',P0)3s 4P    4p° %-% F35 
Al IX 60.312 50 2s 2p2 -2s 2p (3P°) 3d 4P . 4p° <&-% F35 
Al IX 60.347 100 2s 2p2-2s 2p (3P°) 3d 4p. 4p° %-% F35 
Al IX 60.504 150 2s2p2-2s2p(3P°)3d «P - 'D° %-% F35 
Al IX 60.549 200 ?.s2p2-2s2p(3P°)3d 4p . 4D» %-% F35 

Al IX 60.588 300 2s2p2-2s2p(3P'')3d 4p    40° *2 - % 1 F:,5 
Al IX 60.645 10 2s2p2-2s?p(3P°)3d 4p    4Q" % - % j F35 
Al 'X 60.896 300 2|> - 3d g*P°-*D % - % ■ F35 
Al IX 61.069 600 2p-3d gip°. 2D % - % \ F35 
Al IX 61.647 10 2s2p2-2G2p('P,,)3d 2S . 2p« •A-% F35 

Al IX 62.327 250 2p3-2p2(3P)xl 4S=.4p %-% F35 
Al IX 62.369 150 2p3-2p2(=P)3d 4S°.4p %-% F35 
Al IX 62.474 100b 2s2p2-2s2p(,P'')3d 2p „ 2p° >k -Vt F35 
Al IX 62 587 100 2s2p2-2s2p("P°)3d 2p _ 2p° %-% F35 
Al IX 62.916 150 2s2p2-2s2p('P°)3d 2P-2D° 'A-% F35 

Al IX 63.025 500b 2s2p2-2s2pi'P°)3d 2p _ 2D« %-% F35 
Al rx 63.509 500d 2s 2p2-2s 2p (3P°) 3d 2D - 2F° %-% F35 
A! IX 63.632 300 2s2p2-2s2p(3P°)3d 2D - 2FC %-% F35 
Al IX 64.625 50 2s2p2-2s2p('P°)3s 2D - 2P° %   % F35 
Al JX 64 885 150 2s2p2-2s2p(3P°)3d 2D . 2D° %-% F35 
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A! IX Al X 

UejiciM Wavelength Intensity Multiple! Configuration Tei» J-J Reference« 

Al IX 64.904 !00b 2s2p«-2s2p(»P')3d »D - »D* *-% F35 
Al IX 66U38 SO 2s2p»-2s2p(»P*)3s *P-*V %-% F35 
Al IX 66.092 50 2s2p»-2s2p(»P*)3s *p *r Vi-% F35 
Al IX 66.142 120 2s2p»-2s2p(*P*)3s 4P    4p- %-% F3J 
Al   X 66.239 150 2s2p«-2s2p(»P')3<l »S  »P* %-fc H7 

Al IX 66.275 50 2s2p«-2s2p{»P')3s «p-«p* •*-% F35 
Al IX 66.321 60b 2s2p,-2s2pPP°)3d *s*r %-* F35 
Al IX 66.624 10 2p-3s *'P*-«S %-Vi F35 
Al IX 66.836 looo !                          2p-3s j>«P*-*S %-% F35 
Al IX 67.828 10 ■                      2s2p»-2s2p('P*)3s iS.ap» *-% F35 

Al IX 68.331 100b ;.p»-2p*(3P)3s 4S- . 4p %-«* F35 
Al IX 68.637 50b 2p'-2p«(»P)3s *S°-«P %-% F35 
Al IX 68 825 50b 2s2p»-2s2p('P°)3s «p.lp. *-Vi F35 
Al IX 68.958 50 2s2p»-2s2p('P°)3s «P-»P° %-* F35 
Al IX 69.258 SOd 2s2p«-2s2p(»F)3d «P - »D* %-% F3S 

Al IX 69.716 iOO 2s2p»-2s2p(JP°)3s *D - *P* •k-% F35 
Al IX 69.850 50d 2s2p»-2s2p(»P")3s »D-»P° %-% F35 
Al IX 73.451 1 2s2p,-2s2p(»P°)3c »s. »p- %-% F35 
Al IX 73.625 1 2s2p»-2s2p(»P°)3s »S - *P° %-■* F35 
Al IX 74.785 50 2s2p»-2s2p(*P"')3s «p.ip- %-% F35 

Al IX 77.381 150 2p»-2s2p(>P°)3p »P°-*D %-% F35 
Ai IX 77.448 150b 2p»-2s2p('P0>3p »P°-«D %-% F35 
Al IX 280.16 2s»2p-2s2p» g*r-*p ■A-% F3 
Al IX 282.45 2s»2p-7s2p» 8»P°-'P fc-Vi F3 
Al IX 284.042 IOü 2s»2p-2s2p» **P°-»P %-% S22 

Al IX 286.45 2s»2p-2s2p» «»r-«p %-% Fi 
Al IX 300 60 2s»2p-2s2p» *»p°-»p %-*. F3 
Al IX 305.10 2s»2p-2s2p» g*r-*p *A-"Ä F3 
Al IX 306.95 2s 2p»-2p» »D-»P° *i-% F3 
Al IX 307 33 2s2p'-2pJ »D-*P° %-¥. F3 

Al IX 316.78 2s 2p1-2p» «P-<S° Vi-% Kl8 
Al IX 318.50 2s2p»-2p» 4P-<S° %-% KI8 
Al IX 321.05 2s 2p»-2p» 4p.4S» %-% KI8 
Al IX 384.95 2s*2p-2s2p* g'p-'D %-% Kl8 
Al IX 392.4« 2s»2p-2s2p» *»P°-»D %-% KI8 

Al IX 395.44 2s2p»-2p» »S - »P° ■A-% fi 
Al IX 396.05 2s 2p»-2p» »S  »P° Vi-'k F3 
Al !X 432.03 2s 2p» -2p» sp. Jp° 'tt-fl -Kl8 
Al IX 432.66 2s2p»-2p» jp . ap° vt-% KI8 
Al IX 437.46 2s 2p»-2p» «p. «p° %-% Kl8 

Al IX 438.09 2s 2p»-2p» »P-'P° %-Vk KI8 
Al IX 602.18 2s 2p»-2p» *p  «D°          ? Vi-% F3 
Al IX 613.10 2s 2p»   2p» jp. «D°          ? %-% F3 

ALUMINUM X (Al9+), Z = 13 

Ground State  ls22s2 *S0 (4 electrons) 
lonization Potential  3 214 800 cm ';  398.57 eV 

Clement Wavelength Intensity Multiple! Configuration Term j J References 

Al X 34.445 25 2s»-2s6p g'S-'P" 0-1 H6 
Al X 35.301 10 2s2p-2s7d »P°   »D 1 -2 H6 
Al X 35.340 10 2s2p-2s7d »P° - »D 2-3 H6 
Al X 35.888 50 2s2p-2p5t> 3p° . 3p 2-2 H6 
Al X 36.188 25 2s»-2s5p g's-ir 0-1 H6 
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Al X Al X 

Kiemen! Wavelength Intensity Multiple! Configuration Term J-J Reference» 

Al X 36.350 25 2t 7p-2s 6d »P*.*D 1-2 H6 
Al X 36.403 50 2i2p-2s6d »P-.»D 2-3 H6 
Al X 36.925 100 2»«-2s 4p *'S-'P* 0-1 H« 
Al X 38.255 100 2s 2p-2s 5d »P*  »D 1-2 HS 
Al X 38.310 125 2s 2p  2s 5d »P"-»D 2-3 H6 

Al X 39.291 75 2p«-2p5d sp.sp» 2-2 H6 
Al X 39.535 100 2s2p-2p4p ap».ap 2-2 Ms 
Al X 39.628 125 2s 2p - 2j> 4p V »D 2-3 H6 
Al X 39.853 50 2p»-2p5d ■D   'F* 2-3 H6 
Al X 40.421 25 2s 2p- 2s 5d 'FT-'D 1-2 H6 

Al X 41.730 100 2s 2p -2p 4p 'P°->D 1-2 H6 
Al X 42.310 75 2s 2p-2s 4d »P*  'D 0-1 H6 
Al X 42.340 200 2s 2p-2s 44 »P°-»D 1-2 H6 
Al X 42.403 350 2s2p-2s4ci *P*-»D 2-3 H6 
Al X 43.460 75 2p»-2p4d »p.ip» 1-2 K6 

Al X 43.549 350 2p»-2p4d »P-»P* 2-2 H6 
Al X 43.577 100 2p»-2p4d »P-»D° 2-3 H6 
Al X 44.136 10 2p»-2p4d ■D - 'F" 2-3 F35 
Al X 44.493 75 2p*-2p4d •D-'D° 2-2 H6 
Al X 44.902 10 2s2p-2s4d 'P°-'D 1-2 F35 

Al X 46.223 75 2p»-2p4d ■S-'P° 0-1 H6 
Al X 50.670 50 2s 2p   2p 3p 'P°-»P 1 -2 F35 
Al X 50.717 75 2s 2p -2p 3p ap» _ ap l-l H6 
Al X 50.762 350 2s2p-2p3p 3p».sp 2-2 H6 
Al X 50.802 50 2s 2p  2p 3p ap° _ ap 2-1 F35 

Al X 50.903 50 2s 2p-2p 3p ap». aS 0-1 116 
Al X 50.946 10 2s2p-2p3p »P°-'S 1-1 F3j 
Al X 51.039 10 2s2p-2p3F> »P° - »s 2-1 F35 
Al X 51.362 350 2? 2p-2p 3p ap». ap 2-3 F^5 
Al X 51.400 1 2s2p-2p3p ap- . aD 1-1 F35 

Al X 51.454 1 2s2p-2p3p ap" . aß 2-2 F35 
Al X 51.979 300 2s»-2s 3p g'S - 'P" 0-1 F35 
Al X 54.115 2?0 2s2p-2p3p ip» . ID 1-2 F35 
Al X 55.227 150 2s 2p-2s 3d »P°   »D 0-1 F35 
Al X 55.272 500 2s 2p-2s 3d ap». aD 1-2 F35 

Al X 55.376 750 2s 2p-2s 3d ap». 3D 2-3 F35 
Al X 55.731 50 2s2p-2p3p ip«.ip 1 -1 F35 
Al X 56.590 75 2p*-2p3d sp. ap» 0-1 H6 
Al X 56.650 lOd 2p»-2p 3d 3p . 3p° 1-1 F35 
Al X 56.696 75 2p»-2p3d 3p . 3p° 1-2 H6 

Al X 56.762 10 2p»-2p 3d 3p . 3p» 2-1 F35 
Al X 56.802 200 2p»-2p 3d 3p . 3p° 2-2 F35 
Al X 56.945 250 2p»-2p 3d 3p . 3D» 0-1 H6 
Al X 50.964 150 2p»-2p 3d ap. aD» 1 -2 F35 
Al X 57.024 250 2p»-2p 3d ap. 3D" 2-3 F35 

Al X 57.072 10 2p»-2p 3d ap. aD° 2-2 F35 
Al X 57.116 75 2p»-2p3d 'D-'P" 2-1 H6 
Al X 57.368 350 2p»-2p3d ■D-«F° 2-3 F35 
A! X 58.808 1 2s 2p-2s 3s ap». 3S 0-1 F35 
AI X 58.858 100 2s 2p - 2s 3s 3p» . 3S 1 -1 F35 

Al X 58.987 150 2s 2p-2s 3s *P° - 3S 2-1 F35 
Al X 59.107 400 2s 2p - 2s 3d 'P°-'D 1 -2 F35 
Al X 60.700 10 2p»-2p3s 3p . 3p° 2-2 F35 
Al X 60.896 300 2p»-2p3s 'D-'P- 2-1 H6 
Al X 63.134 200 2s2p-2s3s ip°. I«; 1 -0 F35 

Al X 177.80 2s3d-2s4f 3D - 3p° 3-4 F6 
Al X 332.78 2s»-2s 2p g'S-'P' 0-1 K18 
Al X 394.83 2s2p-2p» 'P°-'S 1 -0 F3 
Al X 395.36 2s2p-2p» 3p° _ 3p 1-2 KI8 
Al X 397.76 2s2n-2pi 3p° . 3p 0-1 Kl 

Al X 400.43 2s 2p-2p» 3p° . 3p 1-1 K18 
Al X 401.12 2s2p-2p» 3p».3P 2-2 KI8 
Al X 403.55 2s 2p -2p» 3p° . 3p 1-0 K18 
Al X 406.31 2s2p-2p» 3p» _ 3p 2-1 Kl« 
Al X 670.06 2s2p-2p» ip». <D 1-2 F3 
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Al XI Al XII 

ALUMINUM XI (Al«0+), Z = 13 
Ground State  lsa2s *Si/2 (3 electrons) 

Ionization Potential  ' 565 600 cm >; 442.07 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference! 

Al XI 7.776 ls»3p- Is2p3p V - »S            ? %-% Do 
Al XI 29.416 6 2s-9p g'S-'P" 'k-'k F28 
Al XI 29.793 to 2s -8p g«S   '?' %-% F28 
Al XI 30.376 20 2s-7p g*s - *r •h-f, Fa 
Al XI 31.313 35 2s-6p g*s - «r %-% F2« 

Al XI 31.426 3 2p -8d »P°->D fc-% F28 
Al XI 31.483 6 2p-8d »P°-»D %•% F28 
Al XI 32 068 6 2p-7d »F  «D Vi-% F28 
Al XI 32.128 10 2p-7d »P°-»D %-H, F28 
Al XI 33.007 200 2s-5p g'S-'P" Vi-% F28 

Al XI 33.109 10 2p-6d »p°.»D ■A-% F28 
Al XI 33.172 35 2p-6d »P».»D %-Ht F28 
Al XI 34.994 200 2p-5d *P°-»D ■*-% F28 
Al XI 35.065 250 2p-5d jp°.»D %-* F28 
Al XI 35.163 6 2p-5s jpo.iS %-Vi F28 

Al XI 35.239 6 2p-5s 2P° - 'S %-"A F28 
A! XI 36.675 400 2s-4p g2S-2P° %-% F28 
Al XI 39.091 250 2p-4d *P°-»D '*-% F28 
Al XI 39.180 400 2p-4d ,po. jD ■\-fi F28 
Al XI 39.530 60 2p-4s -.p" . 2S %-lk F28 

Al XI 39.623 90 2p-4s 2po . »S %-% F28 
Al XI 48.297 70C 2s-3p g2S-2F M>-% F28 
Al XI 48.338 700 2s-3p glC . 2p« >A->/z F28 
Al XI 52 299 400 2p-3d 2P°-»D ■A-% F28 
Al XI 52.446 700 2p-3d 2P° - 2D %-% F:8 

Al XI 54.388 60 2p-3s 2p.   JS %-V> F28 
Al XI 150.31 3p-4d 2p°.2Q <h -% F6 
Al XI 150.61 3p-4d *P°-2D %-% F6 
Al XI 154.66 3d-4f 2JJ . jp %-% F6 
Al XI 550.01 2s-2p g2S . 2p' lk -% F3 

Al XI 568.12 2s-2p g2S . 2p° lk-xk F3 

ALUMINUM XII (Alu+), Z = 13 
Ground State  ls2 'So (2 electrons) 

Ionization Potential  16 825 022 cm »;  2085.983 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Al XII 6.18      P ls2-ls5p g'S-'P° 0-1 K8 
Al XII 6.314 lsa- ls4p g>S-'P° 0-1 F36 
Al XII 6 635 ls*- l«3p g'S-'P° 0-1 F36 
Al XII 7.757 ls2-ls2p g-S-'P° 0-1 F36 
AI XII 7.806   P is2- Is2p g'S-'F° 0-1 K8 

Al XII 7.873 f ls2-ls2s g'S-»S 0-1 D6 
Al XII 42.23      P ls2s - ls3p 3S - 3P° 1 -2 K8 
Al XII 

  

847.4       P ls2s-ls2p 3S - 3P° 1-2 K8 
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Al XIII Al XIII 

ALUMINUM XIII (Al12+), Z = 13 
Ground State  Is 2S1/t (1 electron) 

Ionization Potential 18 584 139 cm '; 2304.08 eV 

Element r W.veleo^th Intensify Multiple! Configuration Term j] Reft.ences 

Al XIII 5.534   P Is   6p **S-*P* %-% G2 
Al XIII 5.605   P ls-5p **S - *P* %-% G2 
AI XIII 5.739   P 10 ls-4p g*s «r %-% G2.K8 
Al XIII 6.053   P 30 Is   3p **S -*P* %-* G2.K8 
Al XIII 7.173   P too ls-2p g*s-*r %•■% G2.K8 

Al XIII 23.44     P 2-7 G2 
Al XIII 24.22     P 2-6 G2 
Al XIII 25.63     P 2-5 G2 
Al XIII 28.70     P 2-4 G2 
AI XIII 38.73     P 2-3 G2 

Al XIII 59.39     P 3-7 G2 
Al XIII 64.64     P 3-6 G2 
Al XIII 75.74     P 3-5 G2 
Al XIII 110.8       P 3  4 G2 
Al XIII 128 02     P 4-7 G2 

AI XIII 155.2       P 4-6 G2 
Al XIII 239.5       P 4-5 G2 
Al XIII 275.1       P 5-7 G2 
Al XIII 440.9       P 5-6 G2 
Al XIII 731.4       P 6-7 G2 
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Si 

SILICON, Z = 14 

Unclassified Lines 

Si I 

Flcmeat Wavelength Intensity Muiupk-t Configuration Term J-J References 

Si 53.025 20 FM 
Si 55 053 20 FJ4 
Si 56.145 50 FJ4 
Si 60.421 20 FJ4 
Si 60.673 100 FM 

Si 62.154 50 FVI 
Si 62.386 50d F34 
Si 63.183 50d FJ4 
Si 65.711 50 FM 
Si 66.726 100 FM 

Si 68.497 50d FM 
Si 68.522 50d FJ4 
Si 68.786 100 F34 
Si 68.833 20 F34 
Si 70.771 lOOd F34 

Si 82.622 50d F34 
Si 85.614 20 F34 
Si 92.957 50d F34 

SILICON I (Si0+), Z = 14 
Ground State  ls22s22p83s23p2 3P0 (14 electrons) 

Ionization Potential  65 747.5 cm ';  8.151 eV 

Element Wavelength Intensity Mulliplct Configuration Term S-S References 

Si I 1255.276 10   -A 41.12 3s23ps -3s3p3 g'P-'S" 0-1 Rl 
Si I i256.490 40   -A 41.12 3s23p»-3s3p:l g3P - 3S' 1-1 Rl 
Si I 1258.795 50   -A 41.12 3s23p2-3s3p3 g3P - 3S° 2-1 Rl 
Si I? 1543.713 lr Rl 
Si I? 1545 095 lr Rl 

Si I 1545.565 lr 41.11 3p2-3pl0d «3P-3D° 2-3 Rl 
Si I 1546.559 lr 41.10 3p»-3pl0d *3P-3P° 2-2 Rl 
Si I? 1547.373 lr Rl 
Si I 1548.7149 st 2 41.09 3p2-3p9d g3P-3D° 1-2 K5 
Si I? 1551.2411 2 K5 

Si I 1551.8595 st 2 41.09 3p2-3p9d g3P-"D" 2-3 K5 
Si I? 1551.9323 1 K5 
Si I 1552.2089 1 41.09 3p2 - 3p9d g3p . 3D°              ? 2-2 K5.K8 
Si I 1552.9498 st 2 41.08 3p2-3p9d g3P - 3P° 2-2 K5 
Si I? 1553.3712 1 K5 

Si I? 1554.7021 2 K5 
Si I 1555.5157 st 1 41.03 3p2-3plOs g3P -(%.%)' 1-2 K5 
Si I? 1555.6630 1 K5 
Si I? 1556.1626 1 K5 
Si I 1556.5273 st 1 41.05 3p2-3p8d g3P - 3P° 1-0 K5 

Si I 1558.2400 st 2 41 06 3p2-3p8d g3P - 3D° 1 -2 K5 
Si I 1559.06 41.03 3p2-3pl0s g3p -(%,'/. r 2-2 MI9 
Si I 1559.3645 st 2 41.07 3p2-3plOs S'p-(%,'Ar 2-1 K5 
Si I 1560.39 41.03 3p2-3plOs g3v - 3P° 0-1 MI9 
Si 1 1560.7425 st 8 41.06 3p2 - "Jp8d g3P-3D° 2-3 R2 
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Si I Si I 

Klrrocr,: 

Si 
SI 

SI 

Si 

Si 
Si 
Si 
SI 

SI 

Si 
Si 
Si 
Si 
Si 

Si 
SI 

SI 

SI 

SI 

SI 

SI 

SI 

Si 
Si 

Si 
S. 
Si 
Si 
Si 

Si 
Si 
Si 
Si 
Si 

Si 
Si 
SI 

Si 
Si 

Si 
Si 
Si 
Si 
Si 

Si 
Si 
Si 
Si 
Si 

Si 
Si 
Si 
Si 
Si 

Si 
Si 
Si 
Si 
Si 

Wavelength 

1561.792 
1562 0065 
1562.0531 
1562 28 
1563.3641 si 

1564 6138 st 
1565.32 
1565.84 
1567 21 
1567.7263 st 

1567.8095 
1568.1963 sf 
15686182 »t 
1569 3185 it 
1570 0275 st 

1570.5173 st 
1570.8104 st 
1571.37.26 st 
1571 4058 st 
1571.7956 

1572.7173 st 
1572.9245 
1573.3483 
1573.6350 st 
1573.8840 st 

1574 1275 st 
1574.63 
1574.7456 st 
1574.8435 st 
1575.1268 st 

1576.829    st 
1577.0439 st 
1578.25 
1580.3001  st 
1580.68 

1583.95 
1584.0207 st 
1584.3455 st 
15W f-540 st 
1585.9580 st 

1586.1372 st 
1586.7913 st 
1586.8920 st 
1587.7620 st 
1589.1733 at 

1589.6399 st 
1590.4768 st 
1590.5763 st 
1591.1232 si 
1591.24 

1592.0200 st 
1592.4234 st 
1594.1455 st 
1594.5655 st 
1594.83 

1594.9493 st 
1595.7552 st 
1597.721    st 
1597.7357 
1597.9620 st 

1601.46 
1605.8370 st 
1608.9157 st 
1610.82 
1614.5665 st 

Intcnvtv 

lOr 
4 
1 

1 

8 

1 
10 

3 
8 
2 

3 
1 
1 

10 
6 

? 
I 
1 

10 
25 

1 
30 
10 

12 
2 

12 

8 
12 

2 
3 

15 
7.0 

3 
15 
15 

7 
20 
15 
20 

20 
60 

70 

70 
30 
25 
20 
60 

20 
25 

30 

Multiple' 

4i C6 
41.05 
41.02 
41.03 
41.04 

4! 01 
41 
41.03 
<1 
37 04 

4001 
40 
41 01 
4001 

40 
41 
37.0, 
40 

37.04 

40.01 
40 

40 
37.04 
37.04 
40.0i 
37.03 

39 
37.03 
37.04 
38 
37.03 

37.02 
37 
38 
35.03 
37 

35.03 
35.03 
35.01 
37.01 
35.02 

37 
35.03 
35.01 
35.02 
35.03 

35.01 
35.02 
35.C1 
35.02 
35.02 

35.03 
33.01 
33.01 

35 

33.01 
33 
33 
32 
^-0 

Configuration 

3p»-3pSd 
3p' - 3p8d 
3p2 - 3p8d 
3p»-3plOs 
3p»-3»8d 

3p»- .o8d 
3p'-3)'.^ 
3p»-5()lfs 
3p»   3p'.s 
3p» -3: 9s 

3n2 3p7t 
3p» - 3p7d 
3p2 3p8d 
3y-3p7d 

3p1 3p7d 
3p2 - 3p9s 
3p2 - 3p9s 
3p2-3p7d 

3p2-3p9s 

3p2-3p7d 
3p"-3p7d 

3p» 3p7d 
3p2 3p9s 
3p2 - 3p9s 
3?2-3p7d 
3p2   3p7d 

3p2-3p7d 
3p2-3p7d 
3p2-3p9s 
3p2-3p7d 
3p2 • 3p7d 

3p2-3p7d 
3p2-3p8s 
3p2-3p7d 
3p2 3p6d 
3p2-3p8s 

3p2-3p6d 
3p2-3p6d 
3p2-3p8s 
3p2-3p7d 
3p2-3p6d 

3p2-3p8s 
3p2-3p6d 
3p2-3p8s 
3p2 - 3p6d 
3p2-3p6d 

3p2-3p8s 
3p2-3p6d 
3p2-3p8s 
3p2-3p6d 
3p2 - 3p6d 

3ps-3p6d 
3p2-3p6d 
3p2-3p6d 

3p2 - 3p6d 

3p2 3p6d 
3p2 - 3p<)d 
3p2-3p6d 
3p2-3p6d 
3p2-3p5d 

Term 

g'P - >D' 
g'f - »P" 
f'P'P- 
g*9 »P' 
g'P'h' 

g'P  «F- 

g'P 'P° 
g'P-{*.lh)° 
*'P-(%,¥i)° 

g'p SP° 
g'P - *D° 
«JP '¥° 
g'P 'P° 

g'P'D* 
g'P-Ch.'/i)" 
g'p-Ch.'kr 
g'p - nr 

g3P-i'k,'k)° 

g3p _ >p° 

g'P - 'D° 

g'p-'ir 
g'p-(>k,ik)° 
g'P-Ck.'kf 
g'p 3P° 

g'p<p° 

g'P'p° 
g'p-'P' 
ffjp - (%,%)" 
g'P  'h° 
g'p-'p- 

«3P - '¥° 
g'p-ck,'/2r 
g3p . 3J.'° 
^ap _ 3p= 

g'p -(%,v. r 

g'P 
g'P 
g"p 
g'P 

3P° 
3P" 
(%, %r 

g*p-w,ik)° 
gap. 3p° 

g'P-i%,'h)° 
g'P - 'D° 
g3p. ap° 

g'P-('k,'k)° 
g'P - 'D° 
g'P{'h,'/2)° 
g'V - 'D° 
g'P - 'D° 

g3P. ap° 

SJP-'P° 
tf'P-'P" 

g'P-'F 

g3p.ip° 
g3p _ 3f'° 

S
3P - *F* 

g'P- 'D° 
«3p . ap^ 

J    J 

2-2 
2-2 
0-1 
I - I 
2-3 

I -2 
0-1 
2-1 
1-1 
1 -2 

I -I 

I    I 
2-1 
2-2 
I -2 

0-1 

2-1 
2-3 

2-1 
1 1 
1 -0 
2-2 
0-1 

^-3 
I I 
2-1 
1 -2 
2-1 

2-2 
0-1 
2-3 
0-1 
I -I 

1-0 
1-1 
1 -2 
2-2 
0-1 

2-1 
2-1 
2-2 
1 -1 
1 -2 

0-1 
1 -2 
1 -0 
2-3 
2-1 

2-2 
0-1 
I -1 

2-3 

0-1 

Reference» 

Hi 
R2 
KS 
MI9 
K5 

R2 
MI9 
Ml» 
Ml9 
R2 

K5 
R2 
R2 
R2 
K5 

R2 
K5 
K5 
R2 
K5 

K5 
K5 
K5 
R2 
R2 

K5 
MI9 
K5 
R2 
R2 

K5 
K5 
MI9 
R-- 
M19 

MI9 
R2 
R2 
K5 
R2 

R2 
R2 
R2 
R2 
R2 

R2 
R2 
R2 
R2 
M19 

R2 
R2 
K5 
R2 
MI9 

R2 
R2 
K5 
K5 
R2 

MI9 
R2 
R2 
MI9 
R2 
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Si I Si I 

F.kncm Wavelength InteriM'y Multiple! Configuration Terra J   J References 

Si I 1614.6309 at 25 32 3p* ■ 3p6d g*P   'D- 2-2 R2 
Si 1 1615.9488 st 50 30 3p*-3p5d g*V  *P* 10 RJ 
Si 1 1615.99 31 3p* - 3p7s g-*P-(%.V,)' 0-1 MI9 
Si 1 1616.5794 st 70 30 3p«   3p5d gn> *r 11 R2 
Si I 1618.0054 st 8 31 3p«-3p7s g'p-(*,*)' l-l R2 

Si 1 1619.0458 st 8 30 3p'-3p5d gjp.ap- 1   2 K2 
Si 1 1619 5266 st 15 29 3p»-}p7- g»P-(»*.■* )• 1-2 R2 
Si I 1620.4049 st 60 30 3p»-3p5d a-'P-'P" 2   1 R2 
Si 1 1621.8380 st 2 31 3p« - 3p7s g»p-<*.%r 2-1 K5 
Si 1 1622.8806 st 90 30 3p*-3p5d g'f 3r 2-2 R2 

Si 1 1623.3663 st 8 29 3p» - 3p7s g TM3*.*)* 2-2 R2 
Si 1 1623.4971 st 10 29 3p«-3p7s g3p -(%.%)• 0-1 R2 
Si 1 1625.5320 st 35 29 3p»   3p7s g'P{>k,Vt)' 1-1 R2 
Si 1 1625.7051 st 70 27 3p»   3p5d g3P - »D° 0-1 R2 
Si 1 1627.0498 st 20 29 3p2-3p7s g»P- (%.%)• 1-0 R2 

Si 1 1627.7459 st 30 27 3p2-3p5d K*P - "D* 1 1 RJ 
Si 1 1629.403    st 20 29 3p»-3p7s g»P-('A.*)" 2-1 K5 
Si I 1629 438   st 100 27 3p2-3p5d g3P >D° 1-2 K5 
Si 1 1629.9477 st 100 27 3p2  3p5d g3P-»D° 2-3 R2 
Si 1 1631.1676 st 70 26 3p2-3p5d g3P - 'P° 0-1 K5 

Si I 1631.62 27 3p»-3p5d gJP-»D' 2-1 MI9 
Si 1 1633.2230 st 45 26 3p»-3p5d gap.ip- 1-1 K5 
Si I 1633.3277 st 40 27 3p2-3p5d g3P-»D° 2-2 R2 
Si I 1633.9851 st 90 28 3p»-3p5d g'P-'F 2-3 R2 
Si I 1637.0106 st 4   -A 104 3s3p'-3s3p2(4P)?d *S°-SP 2-1 K5 

Si I 1638 2823 st 2   -A 104 3s3p3-3s3p2(«P)3d *S°-5P 2-2 K5 
Si ! 1640.267    st 1   -A 104 3s3p3-3s3p«(,?)3d *S° - »P 2-3 K5 
Si 1 1651.0279 st 25 25 3p2-3p5d g'P - 3¥° 1-2 R2 
Si ! 1653.3760 st 40 25 3p2-3p5d „sp. sp= 2-3 R2 
Si 1 1655.012 lh 25 3p»-3p5<5 g3P - »F° 2-2 MI9 

Si I 1660.4748 st 15 24 3p»-3p5d g3P->D° 1 -2 R2 
Si I 1664.5111 st 35 24 3p2-3p5d g3P->D° 2-2 R2 
Si 1 1666.3762 st 60 23 3p2 - 3p4d g'P-3P° 0-1 R2 
Si 1 1667.6288 st 70 23 3p2 - 3p4d g3P - 3P° 1 -0 R2 
Si 1 1668 5204 st 70 23 3p'' - 3p4d g3P - 3P° 1 -1 R2 

Si I 1671 1168 st 40 23 ip2-3P4d g3P - 3P° 1 -2 R2 
Si 1 1672.5961 st 80 23 3p2-3p4d g3P  »P° 2-1 R2 
Si I 1675 2053 st 200 23 3p2-3p4d R3p . Jp° 2-2 R2 
Si I 1676.8.07 st 15 21 3p1 - 3p6s «:iP-(%,%)" 0-1 R2 
Si I 1678.992 22 3p1 - 3p6s g3P-<%,'M° 1 -1 M19 

Si 1 1682.6734 st 70 21 3p2- 3p6s g3p- (%.%)" 1 -2 R2 
Si I 1683.1189 st 3 22 3p2 - 3p6s g3p-(%,%)" 2-1 R2 
Si 1 1686.8185 st 100 21 3p2- 3pbs S

3P-(%,'A) 2-2 R2 
Si I 1687.0923 st 20 21 3p2- 3pCs g3p-o,MO° 0-1 R2 
Si 1 1689.2902 st 60 21 3p2 - 3p6s g3P-(lk,'/2)° 1 -1 R2 

Si 1? 1689 921 1 K5 
Si 1 1690.7889 st 60 21 3p2- 3p6s g^-Vk.'k)' 1-0 R2 
Si I 1693.2934 st 125 18 3p2-3p4d g'p - 3r>° 0-1 R2 
Si I 1693.4681  st 60 21 3p2-3p6s g3P-(%,'Ä)° 2-1 R2 
Si I 1695.5074 st 90 !8 3p2-3p4d g3P - 3D° 1 -1 R2 

Si 1 1696.2065 st 200 18 3p2-3p4d g3P - 3D° 1 -2 R2 
Si 1 1697.9409 st 250 18 3p2-3p4d g3P - 3D° 2-3 k2 
Si 1 1699.7162 st 10 18 3p2-3p4d g3P - 3D° 2-1 R2 
Si I 1700.4193 st 90 18 3p2-3p4o g3P   *D° 2-2 R2 
Si 1 1700.6360 st 80 16 3p2-3p4d g3P-'P° 0-1 R2 

Si 1? 1702.6978 1 K5 
Si I 1702.8694 st 70 16 3p2-3p1d g3P->r 1 -1 R2 
Si I 1704.4416 st 100 17 3p2-3p4d g3P - 'F° 2-3 R2 
Si 1 1707.1148 st 8 16 3p2-3p4d g3P-'P° 2-1 R2 
Si I? 1710.744 1 Ks 

Si I 1713.412 81.05 3p2-3p9d »D-*D° 2-3 MI9 
Si 1 1713.85 81.05 3p2-3p9d »D - 3D° 2-2 M19 
Si I 1722.562    st 4 81.04 3p2-3pl0s ■n-t^.'A)0 

2-1 K5 
Si 1 172-',. 242    st 6 81 03 3p2-3p8d ■D-3D' 2-3 K5 
Si 1 1727.444    st 2 81.02 3p2-3p8d 'D-'F° 2-3 KS 
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Si I Si I 

Element Wavelcmglli Lltcnuty Multipart Configuration Term J-J References 

Si I 1733.346   st 1 81.01 3p*-3pSd "D-»F* 2-2 K5 
Si I I734.7U   st 8 81.01 3p*-3p8d >D-»F* 2-3 K5 
Si I 1736.538   st 3 81 3p»-3p9s •D-<%.%)' 2-1 KS 
Si I 1740.2988 st 20 80 3p*-3p7d 'D-»D* 2-3 R2 
Si I 1743.8941 st 20 79 3p»-3p7d 'D-'F* 2-3 R2 

Si I 1745.3475 st 25 15 3p*-3p4d **P-'F* 1-2 R2 
Si I 1745.647   st 1 77.03 3p*-3p9s 'D-tVi,*)0 2-1 K5 
Si I 1747.4141 st 40 15 3p*-3p4d **P -*F* 2-3 R? 
Si I 1749.8076 st 3 15 3p'-3p4d f*P-»F* 2-2 R2 
Si I 1752.634   st 3 77.02 3p»  3p7d ■D-»F* 2-2 K5 

Si 1 1753.101   st 15 77.02 3p«-3p7d ■D-'F* 2-3 KS 
Si I 1757.2827 st 3 77.01 3p»-3p7d 'D - 'D° 2-2 R2 
Si I 17.19.5831 st 10 77 3p*-3p8s 'D-(*,%r 2-1 R2 
Si I 1763.6607 st 80 14 3s»3p»-3s3p1 jsp.sp- 0-1 R2 
Si I 1765.02% st 90 14 3s»3p«-3s3p* «*P-*P* 1-0 R2 

Si I 1765.6215 st 50 76 3p*-3p6d ■D »D* 2-3 R2 
Si I 1765.9452 st 8 76 3p» - 3p6d ■D - »D° 2-1 K5 
S. 1 1766.0627 st 100 14 3s»3p»-3s3p» g*r-*r 1-1 R2 
Si I 1766.3541 st 53 14 3»»V-Js3p» g*p*p° 1-2 R2 
Si I 1767.54 75 3p»-3p6d <D-*D° 2-2 MI9 

Si I 1769.4609 st 2 75.01 3p*-3p8s 'D-ci.vir 2-1 K5 
Si ! 1769.7859 st 70 75 3p»-3p6d 'D-'F° 2-3 R2 
Si I 1770.6295 st !25 14 3s»3p*-3s3j>3 

g*P-V 2-1 R2 
Si I 1770.9223 st 300 14 Ss^p'^sSp3 gjp.»p° 2-2 R2 
Si I 1772.2254 st 12 13 3p»-3p4d ?*p - >D° 1-2 R2 

Si I 17/4.08 73.01 3p» - 3p6d >D - 'P° 2-1 M19 
Si I 1776.8241 st 150 13 3p> - 3p4d g'P-'D' 2-2 R2 
Si I 1783.2315 st 25 73 3p*-3p6d >D-»F° 2-3 R2 
Si I 1784.0884 st 8 73 3p*-3p6d ■D'F 2-2 K2 
Si I 1790.2548 st 25 72 3p»-3p6d "D  'D° 2-2 R2 

Si I 1797.3560 st 6 70 3p*-3p5d •D-»P° 2-1 R2 
Si I 1799.1193 st 30 71 3p*-3p7s !D-(%,fc)° 2-1 R2 
Si 1 1800.404   st 1 70 3p*-3P5d •D »P° 2-2 K5 
Si I 1801.000 69 3p*  3p7s ■D-(%,£)" 2-2 M19 
Si I 1808.43U1 st 20 69 3p»-3p7s ■D-e^vir 2-1 R2 

Si I 1809.1047 st 100 67 3p»-3p5d "D-'D" 2-3 R2 
Si I 1813.27 lh 68.01 3p"-3p5d "D - »D° 2-2 M19 
Si I 1814.0794 st 250 68 3p»-3p5d 'D - 'F° 2-3 R2 
Si I 1817.9562 st 10 66 3p2-3p5d >0 - 'P- 2-1 R2 
Si 1 1822.4553 st 30 12 3p*-3p5s g*p->r 0-1 R2 

Si I 1825.021    st 1 n 3p*-3p5s g'P •P" 1-1 K5 
Si t 1829.8975 st 10 12 3p*-3p5s g*p.ip° 2-1 R2 
Si I 1836.5102 st 200 ii 3p*-3p5s psp.ap- 1-2 R2 
Si I 1838.0120 st 40 65 3p»-3p5d 'D - *F° 2-3 R2 
Si I 1840.0418 st 8 65 3p»-3p5d 'D - >F° 2-2 R2 

Si I 1841.1520 st 125 11 3p»-3p5s g'P-'P° 0-1 R2 
Si I 1841.4490 st 400 II 3pJ-3p5s g3P->?° 2-2 R2 
Si I 1843.7700 st 200 11 3p»-3p5s gap. jp- 1 -1 R2 
Si I 1845.5203 st 200 10 3p»-3p3d g'P - »D° 0-1 R2 
Si I 1846.1118 st 200 11 3p«-3p5s £»P - »P° 1-0 R2 

Si I 1847.4737 st 300 10 3p»-3p3d g'P-'D- 1 -2 R2 
Si I 1848.1504 st 200 10 3p»-3p3d gzp-'jy 1 -1 R2 
Si I 1848.7480 st 250 11 3p*-3p5s gSP   »P* 2-1 R2 
Si I 1850 6719 st 400 10 3p»-3p3d gzpsT>' 2-3 R2 
Si I 1851.7829 st 70 64 3ps-3p5d 'D  "D° 2-2 R2 

Si I 1852.4717 st 250 10 3p*-3p3d g»p.»D° 2-2 R2 
Si I 1853.1521 st 35 10 3p»-3p3d gsp.sD" 2-1 R2 
Si I 1861.7949 st 2 63 3p»-3p4d ■D - >P° 2-1 K5 
Si I 1865.0278 st 2 63 3p»-3p4d 'D - 'P° 2-2 K5 
Si J 1873.1036 st 25 9 3p»-3p3d g*P-*P° 0-1 R2 

Si I 1874.8423 st 175 62 3p»-3p6s 'n-(%,%)' 2-1 R2 
Si I 1875.8129 st 30 9 3p*-3p3d gip-'F 1-1 R2 
Si I 1879.434 61 3p*-3p6s 'D-0s»° 2-2 M19 
Si I 1880 <"657 st 5 9 3p»-3p3d g*P-%P° 2-1 R2 
Si I 381.8538 st 30 8 3p*-3p3d g>P->F 2-3 R2 
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Si I Si II 

Element Wavelength Intensity Mulüplel Configuration Tctai J-J References 

Si 1 «887.6928 si 45 61 3p»-3p6* •D -(%,*)* 2-1 R2 
Si I 1893.252   it 175 58 3p«   ip4d »D  'D* 2-3 K5 
Si 1 1895.461   st ! 58 3r'-3p4d 'D-n)* 2-1 K5 
Si I 1896.33)   st 1 58 V-3p<<i >D - »D* 2-2 K5 
Si ! 1901.3377 st 400 57 3p9 - 3p4d 'D-'F* 2-3 R2 

Si I 1904.6647 st 40 56 3p> - 3p4d •D-'P* 2-1 R2 
Si I 1954.9681 st 50 55 3p> - 3p4d •D-»F* 2-3 R2 
Si I 1957 965   st 1 55 3p»-3p4d •D-*F* 2-2 K5 
Si I 1977.5978 st 400 7 3p»-3p3d g*? -V 0-1 R2 
Si 1 1979.2056 st 400 7 3p»-3p3d g*V *P* 1-0 R2 

Si I 1980.6185 st 300 7 3p»   3p3d 4»*P w 1 -1 R2 
Si I 1983.233G st 300 7 3p«-3p3d **P 1-2 R2 
Si I 1984.0719 st 3 53.01 3s«3pä-3s3p* ■D--P* 2-1 R2 
Si I 1984.4400 st 20 53.01 33»3r.*-3s3p» 'D-»P° 2-2 R2 
Si I 1986.3640 st 500 7 3p»-3p3d **P-*P* 2-1 R2 

Si I 1988.9937 st 1000 7 3p»-3p3d g*t*r 2-2 R2 
Si I 1991.8537 st 50 53 3p» - 3p4d »D - 'D° 2-2 R2 

SILICON II (Si,+), Z = 14 
Ground State  ls22s22p63s23p 2PJ/2 (13 electrons) 

Ionization Potential  131 838.4 cm »;  16.345 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Si II 711.34 Oh-A 6.09 3s,3p-3s3p(»F)4p g'F-*D %-% M18 
Si II 711.83 lh-A 6.09 3s»3p-3s3p(sP°)4p gjr - JD %-% M18 
Si II 755.362 2  -A 6.08 3s*3p-3s3p(:,P<,)4p gjp°.jp %-f, M18 
Si II 803.234 3b 6.07 3p-8d g»P°-»D *-% M18 
Si II 805.101 lOta 6.07 3p-8d g»P°-'D *-% M18 

Si II 818.590 2h 6.06 3p-7d g»P°-«D ■A-% Ml« 
Si II 819.49 Oh-A 8.08 3s3p»-3s3p(aP°)5d «p.«p° %-* M18 
Si II 820.516 20h 6.06 3p-7d **P°-»D %-% MI8 
Si II 820.63 3h-A 8.08 3s3p*-3s3p(:,P'')5d 4p.4p' %-% M18 
Si II 820.9210 st 3h 6.05 3p-8s g*r - »s '*-% K7.M18 

Si II 821.450 2h-A 8.07 3s3p,-3s3p(»P°)5d «P-*D° •/.. - % MI8 
Si II 822.8613 st 5h 6.05 3p-8s *'P°-»S % -V% K7.M18 
Si II 826.42 lh-A 8.06 3s3p»   3s3p(sP°)6s 4p.4p° •k-fi MI8 
Si II 843.7192 st 20h 6.04 3p-6d g»P°-»D Vi   % K7.M18 
Si II 845.7684 st 40h 6.04 3p-6d *»P°-»D K-Vx K7,M!i 

Si II 848.0700 st 5 6.03 3p-7s g»P°-'S Vi-Vi K7.M18 
Si II 850.1409 st 10 6.03 3p - 7s g*V-»S %-% K7.MI8 
Si II 889.7228 st 100 6.02 3p-5d g»P° - »D %-* K7.M18 
Si II 892.0007 st 200 6.02 3p-5d g*P°-*D *-% K7.MI8 
Si II 899.4063 st 10 6.01 3p -6s g2P° - *S *-¥i K7.MI8 

Si II 901.7359 st 20 6.01 3p -6s g*V°-»s *k   Vi K7.M18 
Si II 905.71 0  -A 8.05 3s3p»-3s3p(aP'')4d 4p.4p" V,-Vt M18 
Si II 906.i:S 0  -A 8.05 3s3ps-3s3p(»P'')4d «p . 4P" "*-% M18 
Si II 906.586 1   -A 8.05 3s3pJ-3s3p(»P',)4d 4p.4p° *-Yi M18 
Si II 907.033 0   -A 8.05 3s3pä-3s3p(sP°)4d 4p.4p° %-% MI8 

Si II 907.762 0  -A 8.05 3s3p,-3s3p(sP")4d 4P . *p° 'k-Vi MI8 
Si II 908.461 1   -A 8.05 3s3p»-3s3p(>P0)4d 4p . 4p° %-% MI8 
Si II 909 209 3   -A 8.05 3slp,-3s3p(aP°)4d 4p . 4p° •k-Vt Mis 
Si II 912.375 5   -A 8.04 3s3p»-3s3p(»P°)4d «P - «D° ■A-% MI8 
Si II 912.459 5   -A 8.04 3s3p'-3s3p(aP°)4d 4p . 4D° *-V» M18 

H    He    Li   Be   B   C   N   O    F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Si II Si II 

Element Wavelength Intensity Muttiplci Coafigimtiac Term J     J Reference! 

Si 11 913.012 10 -A 8.04 3s3p»-3s3pPP*)4d «p.4D. %-% Mil 
Si II 913.264 3 -A 8.04 3s3p«-3s3p(*P")4«I 4P-«D" %-% MIS 
Si II 913.853 20 A 8.04 3s3p»-3*3p(»P*)4d «P-'D* •A-% Mit 
Si II 914.476 2 -A 8.04 3s3p«-3s3p(»P')4d «p. «D* H, -H> Ml« 
Si I! 928.297 5 -A 8.03 3s3p«-3s3p(»P*)5s «P-«P* %-%» MIS 

Si II 929.206 1 -A 8.03 3s3p»-3s3p(*P-)5s «P-«p. ■*-* MIS 
Si II 929.810 20 -A 8.03 3>3p»-3s3p(V)5s «p.«F %-% MIS 
Si II 930.242 0 -A 8.03 3i3p»-3s3p('P")5s «p. «p. tt-y, MIS 
Si II 931.200 5 -A 8.03 3s3p»-3s3p(»P*)5s *P-«P* %-* MIS 
Si II 931.667 5 -A 803 itip'-UipfP')^ «p.«p* %-% MIS 

Si II 989.8730 st 100 6 3p-4d »*r-»D Vi-% K7.MIS 
Si II 992.6826 st 200 6 3p-4d g*r «D %-% K7.MI8 
Si II 1020.6988 st 25 5.01 3p-5s g*P   «s % -f, K7.MIS 
Si II 1023.7002 st 50 5.01 3p-5s g*r »s *-% K7.MI8 
Si II 1034.967 0 -A 13.08 3s3p»-3s3p<»r)5s «D-«P* %-% MIS 

Si II 1056.899 2 -A 13.07 3s3p»-3s3p(»P,')4d «D - *D' %-* M18 
Si II 1057.050 30 -A 13.07 3s3p3-3s3p(3P*)4d »D - «D° %-% Mil 
Si II 1057 503 15 -A 13.07 3s3p»-3s3pt3P°>4d *D - »D° %-% MIS 
Si II 1057.690 2 -A 13.07 3s3p3-3s3p(3P°)4d *D - 2D° •h-*, MIS 
Si II? 1082.400 2 MIS 

Si II? 1084.144 3 MIS 
Si II 1127.442 20h -A 13.06 3s3p»-3pJ «D - «P° %-f, MIS 
Si II 1127.907 40h -A 13.06 3s3p'-3p» »D - »P° «*-% MIS 
Si II 1190.4157 st 100 5 Ss^pOsSp* jip-.tp Vi-% K7.MI8 
Si II 1193.2894 st 200 5 3s»3p-3s3p1 gtf.tf %-% K7.MI8 

Si II 1194.5001  st 250 5 3s»3p-3s3p3 gtf.tp %-% K7.MI8 
Si II 1197.3936 st 100 5 3s,3p-3s3p* g'P°-*P *-Vk K7.MI8 
Si II? 1216.117 lOh MIS 
Si II 1222.288 0 8.02 3s3p3-3s3p(3P°)3d «p    4p= %-Vt MI8 
Si II 1222.635 5 8.02 3s3p»   3s3p<3P°)3d «p. 4P" %-* MI8 

Si II 1223.907 20 8.02 3s3p>-3s3p(»P°)3d <P . 4p» %-v, MI8 
Si I! 1224.252 20 8.02 3s3p,-3s3p(»P°)3d 4p.4p- %-% MI8 
Si II 1224.972 10 8.02 3s3p3-3s3p(3P")3d 4p.«p° »A-4* MIS 
Si II 1226.814 50 8.01 3s3p*-3s3p(»P°)3d «P-4D° VI-MI Ml« 
Si II 1226.887 20 8.02 3s3p»-3s3p(3P°)3d 4P . V" %-% MI8 

Si II 1226.986 40 8.01 Islpt-lsWrßd 4P.4D" 'A-3* MI8 
Si II 1227.604 100 8.02 3s3p>-3s3p(3F)3d 4p.4p° %-% MI8 
Si II 1228.437 10 801 3s3p2-3s3p(3P°)3d 4P-4D° %-Vi Ml? 
Si II 1228.617 25 8.01 3s3p2-3s3p(3P°)3d 4P.4Do %-% MI8 
Si II 1228.746 150 8.01 3s3p2-3s3p(3P°)3d 

4P-4D° %-* MI8 

Si II 1229.388 200 8.01 3s3p2-3s3p(3P',)3d 4P . 4D° ti-% MIS 
Si II 1231.406 5 8.01 3s3p2-3s3p(3P°)3d 4P-"I)° *-% MI8 
Si II? 1233.354 5h MI8 
Si II? 1235.920 10 MI8 
Si II? 1237.36 3h M18 

Si II 1246.738 100 8 3s3p2-3p3 4P-4S" % -% MI8 
Si II 1248.426 150 8 3s3p23p3 4p . 4S» %-% Ml« 
Si II 1250.089 100 -A 13.05 3s3p2-3p3 2D - »D" %-% M18 
Si II 1250.433 150 A 13.05 3s3p2-3p3 »n - 2D° %-* MI8 
Si II 1251.164 200 8 3s3p2-3p3 4P - 4S° *-% MIS 

Si II 1260.4212 st 500 4 3p-3d g'P°   2D Vi-% K7.M18 
Si II 1264.7374 st 1000 4 3p-3d *2P°-2D %   * K7.MI8 
Si II 126.0010 st 100 4 3p-3d g>r - 2D %-% K7.MI8 
Si II 1274.300 3h Ml8 
Si II 1275.662 5h MIS 

Si II 1304.3720 st 100 3 3s23p-3s3p2 g*r-*s %-Vi K7.M18 
Si II 1305.590 50h ■A 13.04 3s3p2-3s3p(3P°)3d »D - »F° *-% Ml? 
Si II 1309.2769 st 200 3 3s23p-3s3p2 g'P° - 'S %-Mi K7.M18 
Si II 1309.458 20h 13.04 3s3p1!-3s3p(:,P°)3d »D - 2F° % -% Ml« 
Si II 1309.77 2h 13.04 3s3p2-3s3p(3P°)3d 2D - »F° *h-Ht MI8 

Si II 1311.265 ?.h Ml8 
Si II 1346.873 100 7 3s3p2-3s3p(3P°)4s 4p    4p° %-fi Ml« 
Si II 1348.543 100 7 3s3p2-3s3p(3P")4s 4P . 4p» >A-% Ml8 
Si II 1350.057 150 7 3s3p2-3s3p(3P°)4s 4p . 4p= *-* Ml« 
Si I! 1350.520 20 7 3s3p2-3s3p(3P°)4s 4p    4p» %-=k MI8 
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Si II Si II 

 1 

h lernest Wavcknfih lifunvly Muliipiei Coaf^urabua ferm 11 References 

Si II 1350 658 20 7 3s3p»-3s3p.V)4s *p. *r V, -w Uli 
Si II 1352.635 100 7 3s3p«-3s3p(3F)4s «p     4p %•% MI8 
Si II 1353.718 100 7 3s3p'-3s3p(,K,)4s *r-*r %-% MIS 
Si II 1403.785 5b 13.03 >s3p*-3s'MOp *D - *P* %-* Mil 
Si II 1404.170 lb 13.03 3s3p*   3s»10p T>-»F %-"* Mil 

Si II 1404.478 6b 13.03 3s3p*-3s»IOp 'D  »P %-* Mil 
Si II 1409 073 lOh 0.02 3s3p2-3s3p<'F')3<J 2D - *P° %-% Mil 
Si II 140V 90 2b 13.02 3s3p*-3s3p('F)3d »D-«F %-% Mil 
Si 11 1410.219 20h 13.02 is3fr»-3s3p<»r)M »D • »P° %-* Mil 
Si II 1416.972 10b-A 18.06 3s23d-3s3p(3r)4d «D  2D° %-* Mil 

Si II I4I7.7S1 5   -A 18.06 3s«3<i-3s3p<,F)4d •I) - 2D' %-% Mil 
Si II 1418.110 0  -A 18.06 3s23d-3s3pl3F)4d 2D  «D *-* M)8 
Si II 1434.400 lb 13.01 3s3p»-3s»9t. «D -V* tt-ft Mil 
Si II 1434.542 2h 13 01 Islp'-Wfy *D-»P* *»-* Mil 
Si 11 1438 576 2h 13 3s3p»-3s»8f 2D  «F %-% Mil 

Si II 1438.931 4b 13 35 3p1-3s» «f 2D  *F **-% Mil 
Si U 1471.775 2  -A 30 3s3p«   3s 3p(3F> 5s >p  »r %-% Mil 
Si II 1474.304 lb 12.02 3s3p*-3s»8p »D - 3P" *-** Mil 
Si II 1474.649 15h 12.02 3s3p2-3s'8p «D - *r *i-% Mil 
Si II 1475 188 5h >*„t 3s3p2-3s«8p »D - 2P° %-% Mil 

Si 11 1476.928 1 12.01 3s3p2   3f>3 2D - -'S0 *h-% Mil 
Si 11 1484.873 15 12 3s3p2-?s'7f 2D - »F ft-f, Mil 
Si II 1485.024 90h-A 15.04 3s3p»-3p3 2S - 2P° Vt -fe Mil 
Si II 1485.224 30 12 3s3p»-3s27f 2D - »F *-% Mil 
Si II 1485.513 lOOh-A 15.04 3s3p2-3p3 2S   2P° % -% Mil 

Si II 1508 741 3h 11.01 >3p»   3s3p('P')4s *D - 2P' *A-% Mil 
Si II 1509.101 lOOh 11.01 3s3p2-3s3p!3F)4s «D - 2P° **-* Mil 
Si II 1512.072 50h 11.01 3s3p!-3s3p(3F>4s 2D - »P° **-* Mil 
Si II 1513.570 30   -A 29 3s3p1-3s3p(3F)4d jp. ID0 

Vi-% MI8 
Si II 1516.910 60   -A 29 3s3p'-3s3p(sP'')4d 2P-»D' %-% Mil 

Si II 1518.221 5    A 29 3s3p2-3s3p(-P)4d jp. HY %-* Ml« 
Si II 1526.7076 st 500 2 3p-4s g*r 2s >k -% K7.MII 
Si II 1533 4320 st 1000 2 3p-4s g*F-»S %-Mi K7.MI8 
Si II 1562.451 10 11 *$3&-3tHt 2D - »F° **-«* Mil 
Si II 1562.845 15 11 3« 3p2   3s26f »D - «F° %-'/. MIX 

Si II 1563.765 10 10.02 3i3p2   3s27p »D  2PC *-% M18 
Si II 1564.066 5 10.02 ?s3p»-3s27p 2D - 2P° %-'/2 Mil 
Si II 1661.059 3h A 28 3s3p*-3p3 2p _ 2p0 

■A  -'A Ml« 
Si II 1661.633 Ih-A 28 3s3p2-3p3 2p . 2pe 

"/j-% Mil 
Si II 1667.267 0  -A 28 3s3p»-3p3 jp IP" %  -% Mil 

Si II 1704.967 2h 10.01 3s3p2-3s26p 
2n 2P' %-% Mil 

Si II 1710.826 lOh 10 3s3p2-3s25f 2D - »F %  -* Mil 
Si II 1711.2% 20h 10 3s3p2-3s25f 2D - 2F° %-% Mil 
Si II 1786.817 4  -A 18 0*5 3s23d-3p3 2D - 2D° %-% Ml« 
Si II 1787.538 8   -A 18.05 3s23d   3p3 2D-2D° %-*i Mil 

Si II 1808.0117 150 1 3s23p-3s3p2 g'P"-2D 'A-3*! K5.M18 
Si II 1816.9278 200 1 3s23p-3s3p2 K2P° - 2D "A-** K5.M18 
Si II 1817.4511 10 1 3s23p-3s3o2 «2P -2D %-% K.5.MI8 
Si II 1868.765 1 9.02 3s3p2-3s3p(3P°)3d 2D - 2D° %-* Mil 
Si II 1869.317 20 9.02 3s3p2-3s3p(3P,,)3d 21) . 2J)° %-•* MI8 

Si II 1870.227 15 9.02 3s3p3-3s3p(3P°)3d «I)-»l)° %-% Ml« 
Si II 1870.782 3 9.02 3s3p2-3s3p(3P°)3d 2D   Hi' %-% Ml« 
Si II 1902.459 100h-A 18.04 3s23d-3s3p(3P°)3d 'D - *F %-% Ml« 
Si II 1904.326 5h-A 31 3s24d-3s3p(3P*)4d 2D.2p» '»i-^ Ml« 
Si II 1905.878 3h-A 31 3sJ4d-3s3p(3P°)4d lD . 2p° %-% Mil 

Si II 1910.621 50h 18.04 3s23d-3s3p(3P°)3d 2D - «F %-% Ml« 
Si II 1911.265 Oh 18.04 3s23d-3s3p(3P°)3d 2D . 2F° 

% ■** Mil 
Si II 1941 667 50   -A 27 3s3p2-3p3 2p     2jy ■A -^ Mil 
Si II 1944.586 15   -A 23 3s24p-3s3p(3P°Mp 2p° _ 2p ■V»-% M18 
Si II 1945.504 3   -A 23 3s24p-3s3p(3P°)4p 2p° . 2p '/j -^ Mil 

Si II 1947 769 1    -A 23 3s24p-3s3p(3P°)4p 2p° . 2p % -Vi Ml« 
Si II 1949.331 10    A 27 3s3p2-3p3 2p    2iy % -% Ml« 
3i II 1949.564 100   -A 27 3s 3p2   3p3 2p . 2D» %.%, Ml» 
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Si III 

Klrmc.71 

Si III 
Si III 
Si III 
Si III 
Si III 

Wntkacli 

423.817 
426.644 
437.255 
466.129 
510079 

Si III 510.414   P 
Si III 511.096   P 
Si III 511.994   P 
Si III 517219   P 
Si HI 512.557   p 

Si III 512.681    P 
Si HI 512.772   P 
SI III 513.245   P 
Si III 520.79 
si -:i 520.92 

SI III 521.149   P 
Si III 521.510   P 
Si III 521.861    P 
Si III 533.226   P 
Si III 533.530   P 

Si HI 533.592    P 
Si HI 534.189   P 
Si HI 534.276   P 
Si III 534.339   P 
Si HI 565.289 

Si HI 565.698 
Si HI 566.546   P 
Si III 566.613 
Si HI 567.878   P 
Si HI 573.538   P 

Si HI 573*51    P 
Si HI 573.961    p 
Si HS 574.799   P 
Si HI 574.814    P 
Si HI 574.824    P 

Si III 605.873    P 
Si III 624.997   P 
Si HI 6V,255    P 
Si III 651.668 
"A HI 652 223 

Si III 653.332 
Si HI 671.718 
Si HI 672.293 
Si III 673.477 
Si III 678.055 

Si HI 690.689 
Si III 800 066 
Si III 822004    P 
Si HI 823.408 
Si HI 879.233 

Si HI 883.398 
Si HI 891.479   P 
Si HI 936 056 
Si III 936.058 
Si HI 936 060 

Si HI 936.077 
Si III 936.079 
Si HI 936.100 
Si HI 939.093 
Si III »67.946 

SILICON III (Si**), Z -■■■ U 
Ground State  ls,2s»2p,3s* 'So (12 electrons) 

Ionization Potential 270 139.3 cm >; 33.492 eV 

Si HI 

laleamy   I MuWplei 
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Si III Si III 

Element Wsvekngtis Intensity 
■ 

Mu.'.ipkl Configuration Tenn J-J References 

Si III 993.519 200 6 3« 3p - 3s 4s 'P*-»S 0-1 E6.M1S 
Si 111 994.787 260 6 3s3p-3s4s 'P*-3S l-l E6.M1S 
Si HI 997.389 320 6 3s3p   3s4s ip«.sS 2-1 E6.M1X 
Si HI l"»5 349 60 43 3s 3d   3s6f »D  »F° 3-4 Mil 
Si III 1005.553 5 43 3s 3d   3s 6f *D-3F° 3-3 Ml« 

Si HI 1005.357 1 43 3s3d-3s6f »D-»r* 3   2 Ml« 
Si HI 1005.374 40 43 3s3d-3s6f 

3D-3F* 2-3 Ml« 
Si HI 1005.378 5 43 3s3d-3s6f 'D-*F* 2-2 MIS 
Si HI 1005.403 30 43 3s3d-3s6f »D-»F° 1-2 Ml« 
Si III 1031.169 .40 33 3p> - 3p4s *P »P* 1-2 Ml« 

Si HI 1032.851 60 33 3p» - 3p4s 3P-»P* 0-1 Ml« 
Si HI 1033.920 160 33 3p*-3p4s »p..p- 2-2 Ml« 
Si HI 1034.287 80 33 3p»-3p4s »P >P° 1 -1 Ml« 
Si HI 1035.657 60 33 3p»-3p4s »P-3P* 1-0 Mil 
Si HI 1037.053 140 33 Jj.    -jp-r3 *P-*P° 2-1 Ml« 

Si HI 1083.210 120 23 3p»-3s5p ir\ . *l*° 2-1 Ml« 
Si HI 1092.915   P 42 3s 3d ■ 3s6p *D - 3P° 3-2 Ml« 
Si III 1092.940   P 42 3s3d-3s6p >D - »P* 2-2 Ml« 
Si Hi 1092969   P 42 3$3d-3s6p »D - 3P° 1-2 Ml« 
Si HI 1093.105    P 42 3s3<! - 3s6p »D-*P" 2-1 MI8 

Si HI 1093 133   P 42 3s3d-3s6p 3D-»P° 1-1 Ml« 
Si HI 1093.293   P 42 3s 3d-3s 6p 3D - »P° 1-0 Ml« 
Si III '108.368 280 5 3s3p-3s3d 'P*-»D 0-1 E6,Ml« 
Si III 1109.965 320 5 3s3p-3s3d sp»_»D 1-2 E6.M18 
Si HI 1113.228 360 5 353p   3.3d ap*.»D 2-3 E6.M1« 

Si HI 1140.545 120 32 3p*-3p3d 3P-3D" 0-1 M18 
Si HI 1141.580 140 32 3p*-3o3d jp.«D° 1-2 Ml« 
Si III 1142.282 120 32 3p*-3p3d sp.sD" 1 -1 Ml« 
Si ill (144.306 160 32 3p»-3p3d sp.»D° 2-3 Ml« 
Si HI 1144.959 120 32 3p»-3p3d sp. >D° 2-2 Ml« 

Si HI 1145.122 150 41 3s3d-3s5f 3D - 3F° 3-4 Ml« 
Si III 1145 149 13 41 3s3d-3s5f 3D - »Fc 3-3 Ml« 
Si HI 1145.16 1 41 3s3d-3s5f 3D-3F° 3-2 Ml« 
Si III 1145.177 80 41 3s 3d-3s 5f >D-»F° 2-3 Ml« 
Si HI 1145.19 10 41 3s3d-3s5f 3D - »F° 2-2 MI8 

Si HI 1145.22 50 41 3s3d-3s5f »D - »F° 1-2 Ml« 
Si III 1145.669    P 32 3p»-3p3d 3p    3D» 2-1 Ml« 
Si I;I 1154.998 120 31 3p»-3p3d Jp.»p° 0-1 Ml« 
Si HI 1155.957 120 31 3p*-3p3d 3p . 3p° 1-0 Ml« 
Si III 1156.782 80 31 3p»-3p3d sp. ap» 1-1 Mi« 

Si HI 1158.102 140 31 3p»-3p3d 3p . 3p° 1-2 Ml« 
Si III 1160.255 120 31 3p»-3p3d sp. sp° 2-1 Ml« 
Si HI 1161.579 160 31 3p3-3p3d 3p.3p° 2-2 M18 
Si III 1172.529 80 30 3p3-3s5p 3p . 3p° 0-1 Ml« 
Si HI 1174.369 100 30 3p'-3s5p sp.sp° 1 -1 Ml« 

Si HI 1174.432 120 30 3p»-3s5p »p . 3p° 1-2 M18 
Si III 1178.004 160 30 3p3-3s5p sp. sp° 2-2 Ml« 
Si III 1182.018 60 64 3s3d-3s7f ■D-'F" 2-3 Ml 8 
Si III 1192.228   P 40 3s 3d-3p 4s so. sp» 3-2 Ml« 
Si HI 1192.258   P 40 3s3d-3p4s 3D - 3P° 2-2 Ml« 

Si HI 1192 293   P 40 3s3d-3p4s »D - 3P° 1 -2 Ml« 
Si HI 1196 436   P 40 3s3d-3p4s 'D - 3P° 2-1 M18 
Si III 1196.470   P 40 3s3d-3p4s 3D - 3P° 1 -1 Ml« 
Si III 1198.297    P 40 3s3d-3p4s 3D - 3P° 1-0 Mix 
Si III 1206.510 600 2 3s»-3s3p S'S-'P° 0-1 Mil' 

Si III 1206.533 600 11 3s3p-3s3d r-'D 1-2 MI8 
Si III 1207.517 180 22 3p»-3p3d ■D-'D° 2-2 MI8 
Si HI 1210.456 200 21 3p,-3s4f ■D-'F° 2-1 M18 
Si HI 1212.011 40 50 3p»-3p<ls <S-'P° 0-1 Ml« 
Si III 1211;.247    P 74 3s4p -3p4p ■P"-'S 1-0 Ml« 

Si HI 1235.431 140 49 3p*-3s6p •S - 'P° 0-1 Ml« 
Si HI 1280.354 120 63 3s3d-3s6f ■D-'F" 2-3 M18 
Si III 1294 543 340 4 3s3p-3p» 3p° . 3p 1 -2 E6.MI8 
Si HI 1296.726 280 4 3s3p-3p' Sp° _ 3p 0-1 E6.M18 
Si III 1298.891 300 4 3s3p-3pJ ap°.3p 1 -1 E6.M18 
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Si III 
Si III 

••lenient 

Si III 
Si III 
Si II! 
Si III 
Si III 

Si III 
Si III 
Si III 
Si III 
Si III 

Si III 
Si III 
Si III 
Si III 
Si U! 

Si III 
Si III 
si in 
Si III 
Si   III 

Si III 
Si III 
Si III 
Si III 
Si III 

Si III 
Si III 
Si III 
Si III 
Si III 

Si III 
Si III 
Si III 
Si III 
Si III 

III 
III 

Si III 
Si III 
Si III 

Si III 
Si II! 
?■ Ill 
Si III 
Si III 

Si III 
Si III 
Si III 
Si Iil 

Si III 
Si :n 
Si III 
Si III 
Si III 

Si HI 
Si III 
Si III 
Si Hi 
Si III 

Si 
Si 
Si 
Si 
Si 

III 
III 
III 
MI 
III 

Wavelength     j   Intensity   | Multiple! 

1298 960 
1300.703 
1301.146 
1303.320 
1312.590 

1327.703 
1328.806 
1341.465 
134!.496 
1342.351 

1342.392 
1342.432 P 
'.343.388 
1359.751 P 
1360.360 

136..59'' 
1361.719 P 
1362.366 

! !363 459 
1363504 P 

1365.253 
1365.292 P 
1365.337 P 
1367.049 
1369.437 

1371 652 
1373.030 
1375.083 
1375.688 
1377.082 

1377.238 
1387.948 
1387.979 
1387.994 
1388.011 

1388.052 
1388.098 
1399.615 P 
1417.237 
1424.775 

1433.690 
1435.776 
1436.166 

1436 "724 
1438.228 

S43o./02 
1439.391 
1440.908 P 
1441.732 
1447.196 

. 57.253 
1500.241 
1501 150 
1501.191 
1501.7*0 

1501.827 
1501.870 
1506.060 
1513.533 

! 1560.974 

1588.950 
1622.892 
1622.913 
1623.055 
1636.990 

I 

360 

280 
320 
260 

160 

140 

120 

20 

160 

100 
140 

160 

140 
100 

60 
100 
40 
40 
60 

40 
25 
10 
8 

<0 

9 

1 

260 
"40 

120 
160 
140 
80 
40 

40 
40 

100 
120 

100 
240 

200 

180 
120 
40 -A 

40 

20 

Configuration 

4 
54 

4 
4 

10 

53 
48 
39 
39 
39 

39 
39 
39 
68 
68 

46 
68 
38 
38 
38 

38 
38 
38 
46 
46 

67 
67 
67 
67 
67 

67 
37 
37 
37 
37 

37 
37 
73 
9 

62 

66 
61 
5i 
66 
66 

66 
66 
66 
3.05 
3.05 

6C 
36 
36 
36 
36 

36 
36 
72 
94 
71 

59 
45 
45 
45 
47 

3s3p-3p» 
3s4s-3p4s 
3s3p-3p* 
3s3p-3p* 
3s3p-3s4s 

3s4s 3s6p 
3p»-3p3r: 

3s3d-3p3ii 
3s 3d-3p 3d 
3'3d-3p3d 

3s 3d-"ip 3d 
3s 3d-3p 3d 
3s 3d-3p 3d 
3s4p - 3p4p 
3s4p ■ 3p4p 

3s4s-3p4s 
3s4p-3p4p 
3s3d- 3p3d 
3s 3d-3p 3d 
3s3d-3pj.d 

3s 3d-3p3d 
3s 3d -3p 3d 
3s3d-3p3d 
3s4s -3p4s 
3s4s -3p4s 

3s4p - 3p4p 
3s 4p- 3p4p 
3s4p-3p4p 
3s<ip- 3p4p 
3s4p-3p4p 

3s4p-3p4p 
3s 3d-3s 5p 
3s ;d -3s5p 
3s 3d-3s 5p 
3s3d-3s5p 

3s3d-3s5p 
3s3d-3s5p 
Js4p - 3p4p 
3s3p-3p2 

3s3d-3p4s 

3s 4p - 3p4p 
3s 3d-3p3d 
3s4s-3p3d 
3s4p - 3p4p 
3s4p - 3p4p 

3s4p - 3p4p 
3s 4p - 3p4p 
3s4p- 3p4p 
3s3p-3pz 

3s3p-3p2 

3s3d-3s6p 
3s3d-3s4f 
3s3d-3s4f 
3s3d-3s4f 
3s3d-3s4f 

3s3d-3s4f 
3s3d-3s4f 
3s4p - 3p4p 
3p3d-3p5f 
3s4p-3s6d 

3s3d-3p3d 
3s4s-3s5p 
3s4s - 3s5p 
3s4"i • 3s5p 

3p2-3s5p 

Ten» 

'S - 'P° 
ap«. 3p 
>p° . >p 
'P°-'S 

iS . ip. 
'S - >P° 

3D - 'D° 
3D - 'D° 
»D - 3D° 

3D - »D° 

3D . 3D° 

ap..as 

3S - »P* 
3P°-»S 
3D - 3p° 
3D - 3P0 

3D - »P° 

3D -3P' 
3D .ape 
3D .ape 
3S -3PC 

3S .ap« 

:.p .ap 
3p° .:.p 
3po 3p 
3P«. ap 
jpo. 3P 

3p°. 3P 
3D ape 

-D- ap» 
3D- 3P° 
"D- ap« 

aD. ap° 
aD. ap° 

'P° 'D 
'P°-'S 
!D - -p° 

3PC   3D 
'D-F° 
<S-'P° 

3P°-•D 
ap».aD 

ap« -m 
ap» -3n 
ap- 3D 
ap» ■D 
ap». 'D 

■D ■p. 
3D aF» 
3D- 3p = 
3D- ap» 
3D- 3F" 

3D . 3p» 
3D - 3F° 
ip»_,p 

■P°-'D 

■ D-'P° 
aS . ap» 
aS . ap« 
3S - 3P° 
iS_ip» 

J-J 

2-2 
0-1 
1-0 
2-1 
1   0 

0-1 
0-1 
3-3 
2-3 
3-2 

2-2 
1 -2 
1 -1 
0-1 
1    I 

1 -2 
2-1 
1 -0 
2 1 
I -I 

3-2 
2-2 
1 -2 
1 -1 
1 -0 

1 -2 
2-2 
0-i 
1 -1 
2-1 

1 -0 
2-1 
1 -0 
1 -1 
3-2 

2-2 
1 -2 
1-2 
1 -0 
'-1 

2-3 
2-3 
0-1 
', -2 
2-2 

0-1 
11 
2-1 
1 -2 
2-2 

2-1 
3-4 
3-3 
2-3 
3-2 

2-2 
1 -2 
1-1 

References 

Mil 
Ml» 
E6.MIS 
E6.M1S 
E6.M18 

MlB 
1418 
Mil 
MM 
MI8 

M;K 
MI8 
Ml8 
M18 
M18 

E6.MI8 
Ml8 
M18 
M18 
MIS 

M18 
Ml8 
M18 
E6.MI8 
MI8 

MI8 
Ml8 
M18 
M18 
MI8 

MI8 
MI8 
Mlg 
Ml8 
Ml« 

MI8 
M:s 
MI8 
-i6,Ml8 
MI8 

M;8 
E6.M18 
E6.M18 
M18 
MI8 

3" -3 
1 -2 

2 1 

i 
0 
1 i 

1 
1 
2   ! 

0 
! 1 

M!8 
!MIS 
MIS 
M18 
M18 

M18 
E6.M18 
E6.M18 
E6.M18 
MIS 

E6,M!8 
MI8 
M18 
MI8 
MIS 

M18 
Mi« 
Ml 8 
MI8 
Ml« 

.66 



ii III Si IV 

Klemcnt Wavelength Intensity Multiple! Configuration Term J   J References 

Si III 1673 315 140 58 3s3d-3s5f 'D-'F 2-3 Mit 
Si III 1778.715    P ?5 3s 3d-3p 3d »D-'F 3-4 Ml8 
Si HI 178J.079   P 35 3s 3d-3p 3d SD-»F 3-3 Ml« 
Si til 1783.146   P 35 3s 3d   3p 3d »D - »F 2-3 Mil 
Si III 1786 J71    p 35 3s 3d   3p 3d TJ-*F 3-2 Mit 

Si III 1786.438   P 35 3s 3d-3p 3d 'D-'F 2-2 Mm 
Si III 1786.515    P 35 3s3d-3p3d 'D-'F 1 -2 Mit 
Si III 1803.023 60 Si 3s4s   3s5p >S - 'P° 0-1 Mil 
Si III 1838.466   P 65 3s4p - 3s6s jp».ig 0-1 Mit 
Si III 1830.585    P 65 3s4p - 3s6s ,po.3S 1   1 Mit 

Si III 1842 064    P 65 3s4p - 3s6s 'P* »s 2-1 Mit 
Si ill 1842.547 !80 20 3p2-3s4p •D-'P° 2-1 Mit 
Si ill 1856.062 20 70 3s 4p - 3s 6s "F-'S 1-0 Mit 
<?. Ill 1892.030 60 ! 3s2-3s3p g'S-'F 0-1 Mit 
Si III 1953 968   P 69 3s4p-3s5d 'P0-'D 1-2 MI8 

Si HI 1979.233    P 8? 3s4d   3s8f 'D-'F 2-3 Mis 

SILICON IV (Si3t), Z = !4 

Ground State   ls22s22p63s 2Si/2 (11 electrons) 

Ionization Potential  364 093.1 cm '; 45.141 eV 

Element Wavelength Intensity Multiple' Conf    iration Term J  - J References 

Si IV 327.137    P 2.02 3s -6p g2S - 2P° 'Ä-% M18 
Si IV 327.181    P 2.02 3s -6p Ä

2S - 2P' ■A -% M18 
Si IV 361.560   P 2.01 3s - 5p g2S - 2P° 'h  -% F.6.MI8 
Si IV 361.659   P 2.01 3s - 5p g*S-*F 'k  -'k E6.M18 
Si IV 412.155    P 9 3p-6d 2P« . 2D >k-% MI8 

Si IV 412.939    P 9 3p   6d 2P° . 2J) %% Mit 
Si IV 437.849    P 8 3p -6s 2p„     2S '/2 - % MI8 
Si IV 438734    P 8 3p - 6s 2p>.2S %->h MI8 
Si IV 454.112    P 7 3p-5d 2p°.2D '/2      % E6.M18 
Si IV 455.065    P 7 3p-5d 2p» . 2D %     % E6.M18 

Si IV 457.818 250 2 3s -4p Ä2S . 2p« lh - ¥i E6.MI8 
Si IV 458.155 200 2 3s-4p s*s - 2

P° lh-'/% E6.M18 
Si IV 515.iie 150 6 3p - 5» 2P° . 2<J 'h-lk E6.M18 
Si IV 516 348 200 6 3p-5s 2Pr-2S %-'k E6.M18 
Si IV 559.533 -» 5 3p-4d 2P°.2D %-% F.6,Sl8,Ml8 

Si ;v 560.980 5 5 3p-4d 2|>° . aD %-% E6,SI8,MI8 
Si IV 645.759 150 15 3d-6f »n - 2F % -% M18 
Si IV 688.194 1 14 3d-6p 2D . 2P' %-% M18.S18 
Si IV 688.200    P 14 3d - 6p 2D - *F 3/2-% MI8 
Si IV 688.395    V 14 3d-6p 2D - '¥" %->/2 MI8 

Si IV 749.941 300 13 3d -5f 2D - *F° %-% E6.M18 
Si IV 815.049 500 4 3p-4s 2V - 2S 'k -'k E6,M!8 
Si IV 818.129 550 4 3p - 4s 4° - 2S %-% E6.MI8 
Si IV 860.551 20 12 3d-5p 2D _ 2P« %  -% M18.S18 
Si IV S60.560   P 12 3d-5p 2D - 2P° %-% MI8 

Si IV 861.118 5 ff 3d-5p 2D . 2P» %-% M18.S18 
Si IV 895.228    P 17 4s -6p 2$ _ 2P

C 
>k - % M18 

Si IV 895.553    P 17 4s -6p 2S - 2P° Vi-'A Ml« 
Si !V 1045.500    P 21 4p-6d 2P°.2D lk -% M18 
Si IV 1047.271    P 21 4p -6d 2|>° . 2-,) %-% M18 
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Si IV Si V 

Fitment Wavelength Intensity Mullipkt Configurator! 7>«n J-J References 

Si IV 1066.629 550 11 3d-4f •D - *F* %-% E6.M1« 
Si IV 1122.486 550 3 3p-3d »r-«D ■*-% Ee.KilS 
Si IV 1128.325    P 3 3p-3d *P° - «D %-% E6.MI8 
Si IV 1128.340 650 3 3p-3d »r «D %-% E6.MI8 
Si IV 1210.652    P 16 4s-5p »S-*P* v*.-* Ml« 

Si IV 1211.757   P 16 4s-5p •S - »P° Vt-Vi Mil 
Si IV 1228.349   P 20 4p -6s *P* - >S %-* Ml« 
Si IV 1230.795    P 20 4p -6s lP°- 'S *-% MIS 
Si IV 1365.549   P 19 4p-5d •P°-lD %-% Ml« 
Si IV 1368571    P 19 4p-5d ip°. »D %-* Ml« 

Si IV 1368.573    P 19 4p-5d jp . tD %-% Ml« 
Si IV 1393.755 1000 1 3s-3p g*s.tr %-% E6.Mll 
Si IV 1402.770 800 1 3s-3p K'S-*P° 'k-'k E6.M18 
o:   t\i 1533 220   P 24 4d   6f »D - »F° %-% Ml« 
Si IV 1634.607 70 28 4f-6g »F'-H; %-% Ml« 

Si IV 1672.612    P 27 4f-6d 2F -'D %-% Ml« 
Si IV 1722.534 400 10 3d-4p »D - 2P" %-* Ml« 
Si IV 1727.377 300 10 3d-4p »D - *P* %-% Ml« 
Si IV 1796.162    P 23 4d-6p »D - 2P° S-% MI8 
Si IV 1796.166   P 23 4d-6p 2D - *p° %-% MI8 

Si IV 1797.4%    P 23 4d-6p 2D . 2p° %-Vi M18 

SILICON V (Si4+), Z = 14 
Ground State  ls22s22p6 »So (10 electrons) 

Ionization Potential   1 345 100 cm ';   166.77 eV 

Element Wavelength Intensity Multiplet Configuration Term j-j References 

Si V 78.611 50 2p,-2p5(2P°)6d g's-%[%r 0-1 F34 
Si V 78.903 50 2p« - 2p5(2P°)6d «'S-%[%]° 0-1 F34 
Si V 80.807 00 2p«-2p5(2P°)5d s's-%i%r 0-1 F34 
Si V 81.113 100 2pe-2ps(2P°)5d s'S-%[%r 0-1 F34 
s; v 85.175 500 2p«-2p5(2P°)4d g's-%i%r 0-1 F34 

Si V 85.579 300 2p6-2p5(2P°)4d «->s-%[%r 0-1 F34 
Si V 90.453 200 2p«-2p5(2P°)4s g'svii'kr 0-1 F34 
Si V 90.852 200 2p»-2p5(2P°)4s «'S-%[%]° 0-1 F34 
Si V 96.439 750 2p«-2p5(2P°)3d g'S -%[%]' •■ -1 F34 
Si V 97.143 500 2p«-2p5(2P0)3vi g's-M^r 0 F34 

Si V 98.209 100 2ps-2p5(2P°)3d S'S-%[%]" 0-1" F34 
Si V 117.860 1000 2p9-2p5(2P°)3s g'S-M^f 0-1 E6.F34 
Si V us. -m 1000 2p«-2p6(2P°)3s g's %[%r 0-1 E6,F34 
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Si VI Si VI 

SILICON VI (Si5+), Z = 14 
Ground State  ls22s22ps 2P*2 (9 electrons) 

Ionization Potential  1 653 900 cm »; 205.05 eV 

Element Wavelength Ic'.cfiiity      Multiple!                           Configuration 
 1 

Term J-J References 

Si VI 65 004 20d 2p,-2p4('D)5d g»r-«s **-% FJ4 
Si V! 65.211 10 2p»-2p4('D)5d f*P*-'S •*-%    F34 
Si VI 66.772 20 2p*-2p4(»P)5d g»r-«D %-% F34 
Si VI 66.796 10 2p» - 2p4('S)4d g»P°-«D %-% F34 
Si VI 69.204 50d 2pl-2p4('D)4d g*r-w %-* F34 

Si VI 69.236 250 2p»-2p4('D)4d g»r-«s *-■* F'4 
Si VI 69.421 50 2p*-2p4('D)4d g'P'-'D Vi-% F34 
Si VI 69 448 lOOd 2p» - 2p4('D)4d «*P° *P %-* FJ4 
Si VI 71.181 250 2p»-2p4(»P)4d r«r-»D %-* FJ4 
Si VI 71.273 100 2ps   2p4(3P)4d g*r *D tl-% F34 

Si VI 71.304 10 2pl-2p4(3P)4d- g»p°»p %-Vi F34 
Si VI 71.340 10 2p5-2p4(;lP)4d g*r 4

P 1,-fx F34 
Si Vi 71.366 150 2p»-2p4(JP)4d g.pV.p %-% F34 
Si VI 71.384 200b 2p5-2p4(>P)4d g»P"-4p *-% F34 
Si VI 71.474 50 2ps   2p4(3P)4d g»P°-4F "h-'k F34 

Si VI 71.534 50 2p5-2p4(JP)4d g3P°-«D Hi-'h F34 
Si VI 71.561 50 2ps-2p4(3P)4d glp-.lp ¥.-% F34 
Si VI 71   M 10 2ps - 2p4l.'P)4d g'V°-*V M«-% F34 
Si VI V..718 10 2p5-2p4(»P)4d «'P°-4F Vi-% F34 
Si VI 72.?% 50 2p5-2p4('D)4s g»P°-«D %-% F34 

S: VI 75.193 200b 2ps  2p4(»P)4s g3P°-*P %-% F34 
Si VI? 75.398 150 F34 
Si VI 75.486 50 2ps-2p4(3P)4s g»P°-*P %-% F34 
Si V* 75.587 50 2ps - 2p4(»P)4s g'P°-4P %-% FJ4 
Si VI 77.429 500 2p'-2p4('S)3d g3P"->D %-% F34 

Si VI 77.718 300 2p'-2p4('S)3d g'P" - *D Vj-% F34 
Si VI 80.395 250 2ps-2p4(!D)3ti g2P°-'D %-% F34 
Si VI 80.449 500 2p5-2p4('D)3d g*P°-*F %-% F34 
Si VI 80.491 250 2p5-2p'(1D)3d pjp».ip %-% FJ4 
Si VI 80.501 500 2p5-2p4('D)3d g3P° - 2D %    Vi F34 

Si VI 80.577 600 2p5-2p4('D)3d g'P°-*S %-% F34 
Si VI 80.698 500 2ps - 2p4('D)3d g»P°-*P %-% F34 
Si VI 80.725 500 2p5-2p4('D)3d ^P-.'D %-* F34 
Si VI 80.821 400 2p5-2p4(,D)3d g2V-..p Vi-% F34 
Si VI 80.908 400 2ps - 2p4(>D)3d gjp-. *s %-% F34 

ci VI 81.030 350 2p5-2p4('D)3d g'r*p %-% F34 
Si VI 83.006 200 2p5-2p4(3P13d ?

2P°-»p %-% F34 
Si VI 83.128 750 2ps-2p4(3P)3d g*P° - *D %-% F34 
Si VI 83.258 250 2p5-2p4(3P)3d g2P°-lD %-% F34 
Si VI 83.283 50 2ps-2p4:'P)3d g%p°.»p %->A F34 

Si VI 83.358 400 2p5-2p«(3P)3d gip°.»p %-% F34 
Si VI 83.'26 400 2p5-2p4(3P)3d g*p°.*? %-% F34 
Si VI 83.611 400 2p5-2p4(3P)3d gip-.ID %-% F34 
Si VI 83.639 150 2p5-2p4(sP)3d gipo_2p %-% F34 
Si VI 83.684 50 2p5-2p4(3P)3d g*P°-"P %-lh. F34 

Si VI 83.729 50 2ps-2p'(3P)3d ?
2P"-4F %-% F34 

Si VI 83.802 300 2ps-2p4(3P)3d g2P°-«F %-% F34 
Si VI 83.965 10 2p5-2p4(3P)3d g2P°--P %-% F34 
Si VI 84.032 WV,b 2pB-2p4<3P)3d rj'P°-4F 'A-% F34 
Si VI 91.369 7.30 2p5-2p4('S)3s g»p»_»S %-% F34 

Si VI 91.798 200 2p5-2p4('S):.s gip-.JS ■A-% F34 
Si VI 96.020 500 2p5-2p4('D)3s g2V - 2D %-% F34 
Si VI 96.488 500 2p5-2p4('D)3s g2P° - 2D Vi-3/. F34 
Si VI 99.095 500 2p5-2p»(3P)3s g «p° - »p % -V. F34 
Si VI 99.460 750 2p5-2p4(3P)3s g7p° .ip % - %    F34 

Si VI 99.598 500 2p5-2p4(-P)3s gjp° 2p Mz-% F34 
Si VI 99.966 500 2pJ-2p4(3P)3s gM>°-«p ■4-% F34 
Si VI 100.640 500d 2pB-2p4C,P)3s g*p--*p %-% F34 
Si VI 100.963 50 2p5-2p4(3P)3s g2F.M. % -^ F34 
Si vi 101.160 10 2p5-2p4(3P)3s g'p-.-r ■A   % F34 
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Si VI 

2s2p»(3P°)3s 
2s2p»(,P°)3s 
2s 2p« 
2i2p' 

«S - »p' 
»S - 2P° 

g'P° - 2s 
g*P'   »S 

Si VII 

F34 
F34 
E6.F34 
E6.F34 

SILICON VII (Si6+), Z = 14 
Ground State   ls22s22p4 3P2 (8 electrons) 

Ionization Potential   1 988 400 cm >;  246.52 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si vi; 
Si vi; 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VII 
Si VII 
Si VII 

Si VI! 
Si VII 
Si VII 
Si VII 
Si VII 

Si VII 
Si VII 
Si VI! 
Si VII 
Si VII 

54.462 
54.522 
56.528 
56.645 
57.325 

57.434 
57.589 
58.388 
58.445 
58.526 

58.580 
58.719 
58.782 
59.8S4 
59.966 

60.221 
60.837 
60.989 
61.306 
62.940 

65.595 
68.026 
68.148 
68.190 
68.212 

68..m 
68.3 M) 
6E.408 
6o 4>j 
68.593 

6P.642 
68.669 
68 715 
69.385 
09.580 

69.602 
69.663 
69.790 
69.861 
69.872 

70.027 
70.072 
70.!23 
70.222 
70.250 

50b 
50d 
50 
50d 
50 

50 
50b 
50 

100 
10 

100 
50 
50 
50 

100b 

100 
100 
100b 
50 
50 

50 
I      10 

250 
50 
50 

50d 
50 

100 
10 
50 

50 
50 

100 
150 
100 

100 
200 
200b 
100 
100 

no 
25u 

20 
200 
200 

-P'-2p3<2D°>5d 
2p4-2p3(2D')5d 
2p'-2p»(«S)5d 
2o4-2p3<«:-r)5d 
2p4-2p3r'P°)4d 

2p4 

2p4 

2p4 

IT,* 

-P' 

2P
4 

2p4 

2P
4 

2p4 

2p4- 

-2-'(2P°Hd 
- 2p3(2P<-)4d 
-2p3(3D=)4d 

2p3(2D°)4d 
■ 2p3(2D;')4d 

2p3(2D°)4d 
2p3(2D°)4d 
2p3(2P")4d 
2p3(2P")4s 
2p3(2I)')4d 

2p4-2P-VD°)4d 
2p4-2p»(4S°)4d 
2p4-2p3(4S")4d 
2p4-2p3(2D°)4s 
2p4 - 2pVD°)4s 

2s2p5-2s2p4(4P)4s 
2p4-2p3(*P°)3d 
2p4-2p'(2P°)3d 
2p4-2p3(2P°)3d 
2p4-2p3(2P°)3d 

2p4 

2p4 

2p4 

2p4 

2p4 

2p3(*P°)3d 
2p3(2P°>3d 
2p3(2P°)3d 
2p3(2P')3d 
2p3(2P°)3d 

2p4-2p3(*P°)3d 
2p4-2p3(2p->)3d 
2p4-2p3(2P°)3d 
2p4-2p3(2D°)3d 
2p4-2p3(2D°)3d 

2p*-2p3(2D°)3d 
2p4-2p3TO0)3d 
2p4-2p3(2D°)3d 
2p4-2p3(2D")3d 
2p4-2p3(2I)°)3d 

2p4-2p3(1D")3d 
2p4-2p3(2P°)3d 
2p4 2p3(2D°)3d 
2p4-2p3(2D°)3d 
2pJ-2p3(2P°)3d 

£3P-3P" 
g3P - 3D° 
<>3P - 'D° 
oJp. aD° 
g3P - 3D° 

g'p .3p» 

g3P .3po 

g'p -3SC 

g3p .3F 

g'p -3S° 

g3p 3D° 
g3p- 

3ir 
'D- 'F° 

g3P~ 3P° 
'D- •F" 

■D- ip« 

g3P- 3D° 
g3P- 3D 
g3P- 3D 

■D- 'D° 

3p°     3p 
£3P-3D° 
£3P-3D° 
g3P-'D° 
g3P - 3D° 

^p.ipo 

ff3P-3F° 
gap . 3JV> 

£3PV 
«3P-3P° 

g3p 3p> 

g3p .3po 

g*p -3P° 
g3p -3S° 
g3p ■3S° 

g3p- r° 
g3p- 3p" 

g3p- 3P° 
g'p- 3po 

g'p- 3p° 

g3p- 3;y 
■D- ,po 

V3P 3F" 

g3P- 3D° 
'D- 'P° 

2-2 F34 
2-3 F35.F34 
2-3 F34 
1 -2 F34.K8 
2-3 F34 

2-2 F34 
1-2 FM 
2   1 F34 
2-2 F34 
I -1 F34 

2-3 F34 
1-2 F34 
2-3 F34 
2-2 F34 
2-3 F34.F35 

2-1 
2-3 
1-2 
2-3 
2-2 

2-2 
2-2 
2-3 
2-2 
1 -2 

F34 
F34 
F34 
F34 
F34 

F34.F35 
F34 
F34 
F3.,K8 
F34 

0-1 F34.K8 
2-3 F34.K8 
2-2 F34 
2-1 F34 
1-2 F34 

1 -1 F34 
1-0 F34 
0-1 F34 
2-1 F34 
1-1 F34 

2-1 F34 
2-2 F34 
1-0 F34 
I -2 F34 
0-1 F34 

2-3 F34 
2-3 F'4 
2-3 F34 
1 -2 F34 
2-1 F34 
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Si VII Si VIII 

Klement Wavelength Intensity Multiplet Configuration Term I-J References 

Si VII 70.323 50 2p4-2p3(2Dc)3d gip »r 1   2 F34 
Si VII 70.427 50 2p4-2p3(2P")3d >D-'D° 2-2 F34 
Si VII 70.594 100 2p4-2pJ(*P°,3d ■ D-»F°         ? 2-3 F34.K8 
Si VII 70.730 50 2p4-2p3(2P°)3d iD - »P° 2-1 FJ4 
Si VII 71 384 200b 2p4-2p'(2D')3d ■ D-'F 2-3 F34 

Si VII 71.900 2;i :p4-2p»('D°)3d iO-»p«          ? 2-1 F34.K8 
Si VII 71.955 200 ::p ^p'CD-^d 'D-'D' 2-2 F34.F35 
Si VII 72.324 300b 2p'-2p»(»D°)3d ■D-'P° 2   1 F34 
Si VI! 73.123 500 2p4-2p3(4S°)3d g3P - >D' 2-3 F34 
Si VII 73.350 250 2p'-2p3(4S',)3d «3P-»D» 1-2 F34 

Si VII 73.433 200 2p4-2p3(4SVd g3P  »D° 0-1 F34 
Si \ II 75.193 200b 2p4-2p3<2D°)3d •S - 'P* 0-1 F34.F35 
Si VII 79.236 250 2p4-2p3(2P°)3s g>p-*r 2-2 FJ4 
Si VII 79.262 50 2p4-2p3(2P°)3s g*p . 3p° 2-1 F34 
Si VII 79.491 100 2p4-2p3(2P°)3s g>j>.*p° 1 -2 F34 

Si VII 79.523 100 2p4-2p3(2P°)3s g'p-'r 1-1 F34 
Si VII 79.615 100 2p4-2p3(2P°)3s g'p - 3P° 0-1 F34 
Si VII 81.449 50 2s2p»-2s2p*(»D)3s 3P° - 3D 2-3 F3i" 
Si VII 81.558 250 2p4-2p3(2P°)3s lD-'P" 2-1 F34 
Si VII 81 620 600 2p4-2p3(2Dc)3s g3P - 3D° 2-3 F34 

Si VII 81.895 500 2p4-2p3(2D°)3s *3P-3D° 1-2 F34 
Si VII 81 998 150 2p4-2p3(2D°)3s g3P - 3D° 0-1 F34 
Si VII 84.082 600b 2p4-2p3(2D°)3s •D-'D" 2-2 F34 
Si VII 85.219 100 2p4-2p3(2P°)3s 'S - 'P° 0-1 F34 
Si VII 85.289 500 2p4-2p3f4S°)3s r'P-'S" 2-1 F34 

Si VII 85.584 500 2p4-2p3(4S°)3s g*P - 3S° 1 -1 F34 
Si VII 85.698 100 2p4-2p3(4S°)3s g3V - 3S° 0-1 F34 
Si VII 88.008 150 2s2ps-2s2p4(4P)3s 3p°. 3p 2-2 F34.F35 
Si VII 217.826 350 2s22p4-2s2p5 ■D-'P" 2-1 E6.F34 
Si VII 246.06 2ss2p4-2s2p5 'S - 'P° 0-1 F16 

Si VII 272.641 200 2s22p4-2s2p5 g3P-3P" 2-1 E6.F34 
Si VII 274.175 200 2s22p4-2s2p5 g3P - 3P° 1-0 E6.F34 
Si VII 275.352 250 2s22p4-2s2p5 g3p_3p° 2-2 E6.F34 
Si VII 275.665 200 2s22p4-2s2p5 g3p . 3p« 1 -1 E6.F34 
Si VII 276.839 200b 2s22p4-2s2p5 g3p.3po 0-1 E6.F34 

Si V!I 278.445 200 2s22p4-2s2p3 g3p . 3p° 1 -2 E6.F34 

SILICON VIII (Si7+), Z - 14 

Ground State   ls22s22p3 4SI,2 (7 electrons) 
Ionization Potential 2 445 300 cm »;  303.17 eV 

Element Wavelength Intensity Multiplet Configuration Term J - J References 

Si VIII 49.987 10 2p3-2p2(3P)4d g4S°-4P %-% F34 
Si VIII 50.019 50d 2p3-2p2(3P)4d g4S°-4P %-*2 F34 
Si VII! 50.524 50b 2p3-2p2('D)4d 2D° - 2D %-% F34 
Si VJ'I 51.713 20 2p3-2p2(3P)4d !D° - 2F %-% F34 
Si VM 51.819 20 2p3-2p2(3P)4d 2Do     2p %-% F34 

Si VIII 52.554 20 2p3 - 2p2(3P)4d 2p° . 21) % -% F34 
Si VIII 53.7'0 10 2p3 - 2p2(3P)4s 2ß° - 2P %-% F34 
Si VIII 58.3*15 !50d 2s22p3-2s2p3(5S°)3p g4S°--P %-% F34 
Si VIII 60.989 100b 2p3-2p2(3P)3d g4S°-4P %-% F34 
Si VIII 61.019 100 2p3-2p2(3P)3d g4S°-4P %-% F34 

H    He    Li   Be    B   C    N   O    F"    Nc   Na   Mg   Al   Si   P   S   Cl   Ar    K    Ca   Sc   Ti    V   Cr   Mn   Fc    Co   Ni   Cu   Zn   Ga   Gc    As   Se   Br   Kr 
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Si VIII Si VIII 

Flcmcnt Wavelength Intensity Mullipiet Configuration Term J     J Reference« 

Si VIII 61.070 200 2pJ - 2p'(,pnd «'S*   «P *-* FJ4 
Si VIII 61.175 50d 2p»-2p»(3P>3d g*S'*D *      * FM 
Si VIII 61.223 100 2p> - 2p»('P)3U g'S'  «D %-% FJ4 
Si VIII 61.395 50 2pJ  2p»('D)3<i •D° - »P %-% FJ4 
Si VIII SI 446 lOOd 2p3 - 2p»('D)3d »D° - »P %-% fu 

Si VIII 69.798 100 2p»-2p*('D)3d »Dl - H) *-%k F54 
Si VIII 61.852 100b 2p»-2p*('D)3d »Dc - »D %-% F34 
Si VIII 61 895 150d 2p'-2p,('D)3d «D° - »F *-* FM 
Si VIII 61.914 I50d 2p3-2p2('D)3d «D°  «F ft-% F34 
Si VIII 62.586 50d 2p»-2p2('D)3d •po-'S %-'A FM 

Si VIII 62.808 100 2p3-2p2('D)3d ip«.<p 
*■*, F54 

Si VIM 62 849 I50d 2p»-2p2('P)3d «D° - «D %-% FJ4 
Si VIII 62.884 50 2p'-2pi(JP)3d 2D° - «D %-% FJ4 
Si VIII 63.229 150 2p3-2p2('D)3d »P° - »D %-* FJ4 
Si VIII 63 266 50 2p3-2p2('D)3d 2P° - 2D ■A-** FJ4 

Si VIII 63.732 150 2p1-2p,(1P)3d 'D° - »I- *,-% F34 
Si VIII 63.879 50 2p3-2p2(3P)3d 2D°  «D          ? %-s FJ4.K8 
Si VIII 63.903 150 2p3-2p2(3P)3d «D°  »F *-% FJ4 
Si VIII 64.281 100 2p3-2p2(3P)3d 2D° - 2P *-% F34 
Si V!II 64.327 150 2p3-2p2(3P)3d »P° - »D *■** F34 

Si VIII 64.355 50 2p3-2p2(3P)3d 2P° - »D 'A-% FJ4 
Si VIII 65.833 50 2p3-2p2(3P)3d ip».»p %-% FJ4 
Si VIII 67.157 150 2s2p<-2s2p3(5S"')3d 4P-4D° * -% F34 
Si VIII 67.318 too 2s2p«-2s2p3(sS°)3d 4P-4D° %-% FJ4 
Si VIII 67.408 150 2s2p4-2s2ps(5S',)3d 4P - 4D° %-% F34 

Si VIII 68.853 100 2p3-2p2(3,.)3s g*S-  2P           ? %-% F34.K8 
Si VIII 69.632 150 2p'-2p2(3P)3s g<S°  «P %-li F34 
Si VIII 69.790 200b 2p3-2p2(3P)3s g'S°-*P %-% F34 
Si VIII 69 905 50 2p3-2p»(3P)3s g'S'-*? %-'A F34 
Si VIII 70.458 100 2p»-2p*('D)3s 2D°- 2D %-% F34 

Si VIII 70.473 100 2p»-2p2(1D)3s 2D°- *D %-% F34 
Si VIII 72.228 200 2p3~2p2(3P)3s 2D° - »P %  ■% FJ4 
Si VIII 72.324 300b 2p3-2p2('D)3s jp-. .D %-% ¥W 
Si VIII 72.420 200d 2p3-2p2(3P)3s ■D"- »P %-'A F34 
Si VIII 74.186 100 2p3-2p2(3P>3s 2p°.2p %-% F34 

Si VIII 74.371 20 2p3-2p2(3P)3s 2p°.2p 'A -'A F34 
Si VIII 75.986 50 2s2p"-2s2p3(sS°)3s «p   <s° % -=h. F34 
Si VIII 76.198 20 2s2p4-2s2p:1(5S0)3s «P-4S° %-% F34 
Si VIII 214.756 100 2s22p3-2s2p4 2D° - 2P % - >h F34 
Si VIII 216.800 20d 2s22p=   2s 2p4 2|}° . ip %   % F34 

Si VIII 216.918 100 2s22p3-2s2p4 'I)" - 2P %-% F34 
Si VIII 232.864 10 2s22p32s2p< sp°   ap 'k - 'A F34 
Si VIII 233.159 10 2s22p3-2s2p4 2p° . 2p % -'A F34 
Si VIII 235.221 10 2s22p3-2s2p4 2p°.2p 'A-% F34 
Si VII! 235.563 20 2s22p3-2s2p4 2p° . 2p \-% F34 

Si VIII 250.45 2s22p3-2s2p'< 2po     js <k - >h Fl6 
Si VIII 250.79 2s22p3-2s?.p4 2p° _ 2<J %-'A F16 
Si VIII 252.79 2s2p4-2p5 2f) . zpo %-'A F.1C; 
Si VIII 256.53 1 2s2p4-2p5 2D   '!> %-% F16 
Si VIII 276.839 200b 2s22p3-2s2p4 2D  - 2D %-% F34 

Si VIII 277 054 200 2s22p3-2s2p4 2D°   2D %-% F34 
Si VIII 307.65      P 20 2s22p3-2s2p4 2p° . 2D 'h-% S22 
Si VIII 308.26     P 50 2s22p3-2s2p4 2p° . 2D %-% T10 
Si VIII 314.31 50 2s22p3-2s2p4 

S
4S°   «P %-'h no 

Si VIII 316.202 100 2s22p3-7s2p4 S4S°-4P %-% F34 

Si VIM 319.829 lOOd 2s22p->-2s2p4 g4S°-4P %-% F34 
Si VII! 338.43 2s2p4-2p5 2p _ 2p° %-'^ F3 
Si VIII 343.49 2s2p4-2p5 2p . 2p° 'h-'k F3 
Si VIII 345.10 2s2p4   2p5 2p . 2p° % -% F3 
Si VIII 350.38 2s2p4-2p5 2p . 2p° lk   % F3 
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Si IX Si IX 

SILICON IX (Si"'), Z =  14 
Ground State  ls*2»*2p* 3P0 (6 electrons) 

Ionization Potential 2 831 900 cm '; 351.10 eV 

Element Wavelength in tnnly    | Multiple; Configuration Terai i   J Reference* 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

si ;x 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si 'X 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

44.215 
44.249 
51.113 
51.362 
52.671 

52.810 
52.838 
53.992 
54.403 
54.841 

54.870 
54 907 
55.094 
55 116 
55.234 

55.272 
55.305 
55.356 
55.401 
55.511 

55.781 
56.027 
57.157 
57.434 
57.589 

57.778 
58.150 
58.906 
59.004 
5</.077 

59.966 
60.459 
S0.989 
61.109 
61.190 

61.355 
61.502 
SI .546 
61.600 
61.649 

61 852 
62.454 
62.<»74 
63.478 
63.586 

65.236 
66.912 
67.574 

223.72 
225.033 

227.007 
227.30 
257.27 
258.10 
258.36 

259.75 
261 ,i\ 
290.63 
292.83 
2%. 19 

10 
10 
50 

100 
10 

20 
50 
10 
50d 

100 

100 
100 

50 
50 
50 

150 
50 

100 
no 
50 

150 
150 
50 
50 
50b 

100 
50 
50d 

100 
50 

100b 
20 

100b 
50 
50d 

50 
50 

100 
50 

100 

100b 
20 
50 
20 

100 

!0 
100 
50d 
80 

80G 

800 

20 
80 

150 

2p1 

2p> 
2s12p» 
2s>2p* 
2s 2p» 

2s22p2 

2s»2p» 
2s2 2p2 

2p» 
2s 2p» 

2s 2p1 

2s 2p' 
2p2 

2p» 
2p2 

2p» 
2p* 
2p« 
2p» 

2s 2p» 

2s 2p3 

2pJ 

2s 2p3 

2p» 
2p> 

2p» 
2s Ip* 
2s 2p3 

2s 2p3 

2s 2,i»- 

2s 2p» 
2s 2p3 

2s 2p3 

2s 2p3 

2s 2p3 

2s 2p3 

2p2 

2s 2p3 

2p* 
2p2 

2p* 
2s 2p» 

2p2 

2p2 

2s 2p» 

2p2 

2s2ps 

2s 2p3 

2s22p2 

2s2 2p2 

2s»2ps 

2s22ps 

2s 2p' 
2s22p2- 
2s 2p» 

2s»2p»- 
2s2ps- 

2s22p2 

2s2 2p2 

2s22p2 

2p4d 
2p4d 
2s2p»(»D)3p 
2s2p2(2D)3p 
2s2p2(2P)3d 

2s2p2(«P)3p 
2s2p2CP)3p 
2s2p»(<P)3i- 
2p3d 
2s2p2(4P)3d 

2s2p»(4P)3d 
2s2p2(4P)3d 
2p3d 
2p3d 
2p3d 

2p3d 
2p3d 
2p3d 
2p3d 

-2s2p2(2D)3d 

-2s2p2(JD)3d 
-2p3d 

2s2p2(2D)3d 
-2p3d 
-2p3d 

-2p3d 
2s2p2(4P)3d 
2s2p2(4P)3d 
2s2p2(4P)3d 
2s2p2(4P)3d 

2s2p2(4P)3d 
2s2p2(lD)3d 
2s2p2(4P)3s 
2s2p2(4P)3s 
2s2p2(4P)3s 

2s2p2(*P)3d 
2p3s 
2s2p2(2D)3s 
2p3s 
2p3s 

2p3s 
2s2p2(2D)3d 
2p3s 
2p3s 
2s2p2(2D)3s 

2p3s 
2s2p2CP)3s 
2s2p2(4P)3d 
2s 2p» 
2s 2p3 

2s 2p3 

2s 2p3 

2p< 
2s 2p3 

2p4 

2s 2p3 

2p4 

2s 2p3 

2s 2p3 

2s 2p3 

*SP - "D° 
g'P  >D- 
•D-'D* 
•D-'F° 

3D° - »F 

g'V »D° 
i'P-'D" 
gtp. >s" 
g*P- IP- 
'S'  5P 

»S°-»P 
5S--SP 
g»P - »P° 

g'P 3P° 

*»P  3P° 
g3P «D° 
g'P -'D° 
g3P-'D° 
3D° - »D 

>D°- 3F 
■D-'F° 

3P°-3D 
■D-'D" 
>D  3F° 

iS. ip« 

'D° - 3D 
>D°-3F 
3D° - 3F 
3D° - 3F 

3P° - 2D 
'D°-3D 
3S° - "P 
*S°-5P 
*S°-5P 

3p° _ 3p 
g'V - 3P° 
3D° - 3D 

!P° 
ip« 

gap. 
«'P- 

g3P- 
ip°. 
<D 
■D- 

:tp° 
JD 
ip« 
ap- 

3P°-»D 

'S 
-•n° 
■P° 

g3P 

ip» 
5P 
5p 
3S° 

g3P-3S° 

g'P-'S' 
>D-'P° 

3D° - 3P 
'D-'D° 

3D°  3P 

ip» 

•3P 
>S 

»D° 
g3P - 3P° 
g»p. 3P° 
g3p . 3p» 

1-2 
2-3 
2-2 
2-3 
3-4 

1-2 
2-3 
2-1 
0 i 
2-1 

2-2 
2-3 
1 0 
1 -I 
2-1 

2-2 
0-1 
1-2 
2-3 
3-3 

3 4 
2-3 
2-3 
2-2 
2-2 

0-1 
3-3 
3-4 
2-3 
1-2 

2-3 
2-2 
2-3 
2-2 
2-1 

2-2 
1-2 
3-3 
0-1 
2-2 

2-1 
1-2 
2-1 
2-2 
2-3 

0-1 
3-2 
1-2 
0-1 
1-1 

2-1 
2-1 
1-0 
2-2 
2-1 

0-1 
3-2 
0-1 
1 -2 
2-2 

FJ4 
FJ4 
F34 
FJ4 
F35 

FJ4 
FJ4 
F34 
F34.K8 
FJ4 

F34 
F34 
FJ4 
F34 
HA 

F34 
F34 
FJ4 
F34 
F34,r.<5 

F34.1-2 
F34 
F.V4.F35 
FW 
F35 

F34 
F34.K8 
F34 
FJ4 
F34 

F34.F35 
F34.K8 
F34 
F34 
F34 

F34 
F34 
F34.F35 
F34 
F34 

F35 
F34.K8 
F34 
F34.K8 
F34.R8 

F34 
F34.K8 
F34.K8 
T10 
T10 

T10 
F16 
FI6 
Zl 
F16 

F16 
F16 
TI0 
T10 
T10 
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Si IX Si X 

Elemcni Wavelength Intensity Multiple! Configuration Term J J References 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

Si IX 
Si IX 
Si IX 
Si IX 
Si IX 

298.32 
302.51 
342.97 
345.10 
349% 

758.29 
427.10 
43037 
438.94 
441 03 

20 
50 

2s2p»-2p4 

2s?p-'-2p4 

2s»2p»-2s2p» 
2s,2p»-2s2p> 
2s*2p»-2s2p» 

2s2p'-2p« 
2s2p»-2p4 

2s2p»-2p4 

2s2p»-2p4 

2s2p»-2p4 

>P"-»P 
ap   . »p 
»P - »D' 

g'P   *t>' 
tf'P - TV 

'D°-'D 
'S° - »P 
»S° - »P 
»S°-»P 
'r-'D 

2-1 
2-2 
0-1 
1-2 
2-3 

2-2 
1-0 
1 -1 
1 -2 
1-2 

FJ 
FJ 
FJ 
TlO 
TlO 

FI6 
FJ 
F3 
F* 
FJ 

SILICON X (Si9+), Z = 14 
Ground State  !s22s22p 2PJ,2 (5 electrons) 

lonization Potential 3 237 800 cm »; 401.43 eV 

l.kmcM Wavelength Intensity Multiple! Configuration Term J J References 

Si X 34.040 5 2s»2p-2s2p(3Pc)5p «2P°-»p %-% H7 
Si X 34.238 5 2s*2p-2s26d *2P°-2D *-■» H7 
Si X 35.310 10 2s2p»-2s2p(,P°)5d »D - »D° %-•* H7 
Si X 35.353 10 2s2p'-2s2p('P°)5d »D - »F° «A-% H7 
Si X 35.656 5 2s2p2-2s2p(3P0)5d 4p.4p° %-% H7 

Si X 35.709 20 2s2p»-2s2p(3P°)5d tp. 4p" %-Si H7 
Si X 35.838 40 2s2p2-2p2(3P)4p "P-^D" %-% H7 
Si X 35.932 20 2s22p-2s25d S»P°-2D %-* H7 
Si X 37.159 70 2s22p-2s2p(3P°)4p S»P°-2D Vi-% H7 
Si X 37.206 20 2sJ2p-2s2p(3P°)4p gsP°-2D %-% H7 

Si X 37.248 10 2s22p-2s2p(3P°)4p g'P°. 2D %-% H7 
Si X 38.830 60 2s2p2-2s2p('P0)4d 2D . 2po %-% H7 
Si X 39.175 40 2s2p2-2s2p(3P°)4d 4p.4po %-% H7 
Si X 39.203 50 2s2p*-2s2p(3P°)4d 4p.4p° %-% H7 
Si X 39.264 50 2s2p2-2s2p(3P°)4d 4P -   D" %-% H7 

Si X 39.305 80 2s2p2-2s2p(3P°)4d 4P-4D" %-% 117 
Si X 39.443 50 2s22p-2s24d £2P° - 2D ■A -% H7 
Si X 39.552 70 2s22p-2s24d g2P° - 2D %-% H7 
Si X 40.407 10 2s22p-2s24s g*P°-2S %-% H7 
Si X 40.503 5 2s2p2-2s2p(,P°)4d 2P-2DJ %-% H7 

Si X 41.023 30 2s2p2-2s2p(3P°)4d 2D . 2p %-% H7 
Si X 41.086 30 2s2p»-2s2p(3P°)4d 2D . »p° %-% H7 
Si X 44.521 30 2s22p-2s2p(1P°)3p g*P° - »S >h -lh H7 
Si X 44 655 30 2s22p-2s2p('P',)3p gW° - 2S %-'h H7 
Si X 44.719 20 2s22p   2s2p('P'')3p g*p° - 2P % -% H7 

Si X 44 830 30 2s22p-2s2p('P<')3p g2p° . 2p %-% H7 
Si X 44.855 3Ü 2s22p-2s2p(lP0)3p g2P°-2D %-% H7 
Si X 44.979 60 2s2p2-2p2(3P)3p 4p.4S» %-% H7 
Si X 45 606 5 2s2p2-2p2(3P)3p 4p.4p° %-% H7 
Si X 45.684 60 2s2p2-2p2(V)3p 4P-4D" %-% H7 

wii X 46.563 30 2s2pä-2pa('D)3p 2D - 2D° %-% H7 
S;    .- 46.895 20 2s22p-2s2p(3P°)3p Ä

2P°-2S ■A-"A H7 
Si   ' 47.043 50 2s22p-2s2p(3P°)3p K2P°-2S %-% H7 
Si X 47.489 50 2s22p-2s2p(3P°)3p g2P°-2U lh - % H7 
Si X 47.545 50 2s2 2p   2s2p(3P°)3p g2P°-2D %-% F34.F35 

Si X 48.381 20 2s22p-2s2p(3P°)3p j*p°.2p %-% H7 
Si X 48.440 40 2s22p-2s2p(3P°)3p g'P« .'p % -% H7 
Si X 48.553 10 2s22p-2s2p('P°)3p glp°-2P %-% F34.F35 
Si X 48.596 20 2s22p-2s7.p(3P°)3p gip*.ip %-'A H7 
Si X -19.182 10 2s2p2-2s;!p('P°)3d 2D -  P° %-% H7 
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Si X Si X 

Kknacnt Wavelength Intensity Multiple t Configuration Tenn J   i Reference» 

Si X 49.441 50 2sZ|it-2s2p(,P*)3d »D - »D° %-% H7 
Si X 49.701 00 25 2p1   2s2p('P')3<l »D - »F" •*-% F34.F35 
Si X 49.984 60 2s2p2-2s2p(3P',)3d «p. 4p» Vi-% H7 
Si X »018 90 2s2p2-2«2p<»P°)3d 4p.4p» %-* H7 
Si X 50.124 70 2s2p»-2s,2p(;'F)3<J 4P-«P* •A-% H7 

Si X 50.154 50 2i2p2-2s2p<1P°)3s 4p . lp°                 1 *-¥. F34 
Si X 50.254 7i) 2s2p2-2s2p(3P°)3d 4p . *0' '« - It H7 
Si X 50.305 50 2s2p*-2s2p(,F,)3d 4p . 4D= *-* F34 
Si X 50.333 50 2s2p,-2s2p(»P*)3d 4p.4D« tt-% F34 
Si X 50.390 10 2s2p,-2s2p(»P")3d 4p . «U« %-% H7 

Si X 50.524 50b 2s»2p-2s23d t*r 'D Vi-% F34.F35 
Si X 50 691 100 2s»2p   2s'3d g'V°  «D %-* F34.F35 
Si X 51.635 10 2pJ  2p2(»P)3d «S°-«P %-% F35 
Si X 51.676 20 2ps   2p»("P)3d 4S-.4p %-•* F34.F35 
Si X 52.070 5C 2s2p2   2s2p<'P*)3U »P-»D° ■A-% F34.F35 

Si X 52.155 IJOd 2s2p»-2s2p(1P°)3d «p.iD" %-«* F34.F35 
Si X 52.485 100 2s2p'-2s2p(3P°)3d iD - »F° %-% F34.F35 
Si X 52.611 50 2s2p*-2s2p(»P°)3d »r> - »F° %-% F34.F35 
Si X 53.463 10 2s2pJ-2s2p('P°)3s »D - 2P° *-% F35 
Si X 53.573 50d 2s2ps-2s2p(3P°)3d 2D  »D" %-•* F34.F35 

Si X 53.595 50d 2s2p»-2s2p(»P°)3d 2D - 2D° %   % F34.F35 
Si X 54.462 50b 2s2p2-2s2p(3P°)3s 4p . 4p» %-% F34 
Si X 5.4.522 5<M 2s2p,-2s2p(',P°)3s 4P.4p» Mi-% F34.F35 
Si X 54.571 50 2s2p'-2s2p(3F>)3s 4P-«P' *-% F34 
Si X 54.599 50d 2s2p»-2s2p(3P°)3d 2S - 2P° %-»* F34.F35 

Si X 54.664 10 2s2p,-2s2p(3P°)3s 4P.4p %-% F34 
Si X 54.702 10 2s2p5-2s2p(3P°)3s 4p.4p» *-** F34 
Si X 55.096 100 2s»2p-2sI3s K'P°-«s % •% H7 
Si X 56.680 50d 2s2p»-2s2pC >0)3s 2P - 2P° ft-% F34.F35 
Si X 56.804 50 2s2p»-2s2p(5P°)3d 2P  SD° %-%    R 4,* 3S 

Si X 57.209 20 2s2pI-2s2p('P°)3s 2[j . 2po %-% 134.F35 
Si X 57.365 80 2s2p2-2s2p(3P°)3s 2D - 2P° %-H> H7 
Si X 60.151 20 2p3-2s2p3p 2D° - 2D           ? *i->h F34.K8 
Si X 62.25! 100 2s2p2-2s2p(3P°)3s JP - 4p°                 7 %•% F34.K8 
Si X 64.772 50 2s2p2-2s23p 2P - 2P°           ? %->k F34.K8 

Si X 66.977 20d 2p3-2s2p(3P°)3p 2D°-2P            ? %.-% F34.K8 
Si X 253.772 70 2s22p-2s2p2 g*p°   sp %-% H7 
Si X 256.569 10 2s22p-2s2p2 gtp° . 2J> %-lh H7 
Si X 258.347 17.0 2s22p-2s2p2 gtp° . 2p %-% H7 
Si X 261.27     P 200 2s22p-2s2p2 ?2p° . 2p %-% Zl 

Si X 271.99i 40 2s22p-2s2p2 g'P°-2S ■A-Mi H7 
Si X 277.26! 50 2s22P-2s2p2 g2P°-2S %-'/7 H7 
Si X 278.15 2s 2p2 - 2p3 2D - 2P° %-% F3 
Si X 278.61 2s2p2-2p3 2D . 2p° %-% F3 
Si X 287.16 2s2p2-2p3 «P«S° '/*-% F3 

Si X 289.i86 100 2s2p2-2p3 4p.4S« %-% H7 
Si X 292.220 60 2s2p2-2p3 «P-*S" %-% H7 
Si X 347.43 100 2s22p-2s2p2 „2p° . 2D %-% TlO 
Si X 347.71 2s2p2-2p3 2D - 2D° % -% F3 
Si X 356.07 100 2s22p-2s2p2 g2P°- 2D %-% TlO 

Si X 357.51 2s2p2-2p3 2CJ     2p<, %-% F3 
Si X 358.30 2s2p2-2p3 2§ . 2p° Vt-% F3 
Si X 388.62 2s2p2-2p3 2p . 2p° %-% F1 
Si X 389.59 2s2p2-2p3 2J> _ 2P

U %-% F3 
Si X 394.71 2s2p2-2p3 2JJ . 2p" %-% F3 

Si X 395.68 2s2p2-2p3 2P . 2P° %-■& F3 
Si X 539.44 2s2p2-2p3 2p . 2Jj° 'k-% F3 
Si X 551.20 2s2p2-2p3 2p . 2D« %-% F3 
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Si XI Si XI 

SILICON XI (Si10*), Z =  14 

Ground State  ls*2s* 'S0 (4 electrons) 

Ionizalion Potential  3 839 800 cm ';  476.06 eV 

1 kmcnt Wavelength 
1 iniensuy Muiiipici TCM=S 1 - 1 Reference» 

Si XI »126 5 2s2p-2p5p »p° . Jp 2-2 H« 
Si XI 30322 5 2s2p-2s6d »P°-»D 2-3 H6 
Si XI 30.368 10 2s»   2s5p ,'S -'P* 0-1 H6 
Si XI 31 924 10 2s2p-2s5d 

2r->D 1 -2 H6 
Si XI 31 980 20 2s2p-2s5d >P- . JD 2-3 He 

Si XI 32.735 10 2p«-2p5d ap. jp-            n 2-2 H6 
Si XI 33 153 10 2p2-2p5d 'D -T 2-3 Hi 
Si XI 33 222 20 2s2p-2p4p JP°-"P 2-2 H« 
Si XI 33.298 20 2s2p-2p4p 'r - 'D 2-3 H6 
Si XI 33.515 20 2s»-2s4p g's-'r 0-1 H6 

Si XI 33.573 10 2s2p-2s5d ip'.'U 1 -2 H6 
Si XI 34 910 20 2s2p-2p4p 'P° - 'D 1-2 H6 
Si XI 35.353 10 2s2p   2s4d >r »D 0-1 H6 
Si XI 35.383 60 2s2p-2s4d »p* - 5n 1-2 H6 
Si XI 35.446 100 2s2p-2s4d jp-. »D 2-3 M« 

Si XI 36238 10 2p2 - 2p4d 3p. sp«           ? 1 -2 H6 
Si XI 36.311 80 2p2 - 2p4d >p. »p- 2-2 H6 
Si XI 36.335 80 2p2 - 2p4d sp. »D° 2-3 H6 
Si XI 36.772 70 2p2   ?.p4d 'D - "F° 2-3 H6 
Si XI 37.060 10 2p» - 2p4d 'D-'DC 2-2 H6 

Si XI 37.340 50 2s2p-2s4d •P* - 'D 1-2 H6 
Si XI 38.336 20 2p2 - 2p4d 'S-'P° 0-1 H6 
Si XI 42.730 40 2s2p-2p3p 3p°.ap ! -2 H6 
Si XI 42.773 10 2s 2p - 2p3p jp».ap 1 -1 H6 
Si XI 42.826 70 2s 2p - 2p 3p 3p» . Jp 2-2 H6 

Si XI 42.866 30 2s 2p- 2p3p jp»   sp 2-1 H6 
Si XI 42.910 10 2s2p-2p3p jp».,s 0-1 H6 
Si XI 42.950 20 2s2p-2p3p >P° -»S 1 -1 H6 
Si XI 43.046 20 2s 2p -2p3p Sp- . 3S 2-1 H6 
Si XI 43.290 10 2s 2p -2p3p sp».»D 2-3 FJ4 

Si XI 43.329 10 2s 2p - 2p3p 3P° - 'D 1 -1 H6 
Si XI 43.385 10 2s2p-2p3p *P°- »D 2-2 H6 
Si XI 43.763 10 2s2-2s3p g'S-'P" 0-1 F34 
Si XI 45.398 10 2s2p-2p3p ip°-'D 1-2 FJ4 
Si XI 46.264 10 2s ?p-2s 3d »P°  »D 0-1 F34 

Si XI 46.300 50 2s2p-2s3d ap«. 3D 1 -2 F34 
Si XI 46.401 100 2s2p-2s3d 3p°   ip 2-3 F34 
Si XI 46.662 40 2s 2p - 2p3p ip°.ip l-l H6 
Si XI 47.293 20 2p2-2p3d ap _ 3p° 0-1 H6 
Si XI 47.350 50 2p2-2p3d 3p _ 3p° 1 -1 H6 

Si XI 47.385 10 2p»-2p3d ap. ap° 1-2 H6 
Si XI 47.453 10 2p2-2p3d 3p. 3p° 2-1 H6 
Si XI 47.489 50 2p2-2p3d 3p . 3p° 2-2 F34 
Si XI 47.607 50 2p2-2p3d »P - 3D° 1-2 F34 
Si XI 47.653 50 2p2-2p3d 3p . 3R» 2-3 F34 

Si XI 47.702 5 2p2-2p3d 3p . 3D» 2-2 H6 
Si XI 47.735 20 2p2-2p3d 'D->P° 2-1 H6 
Si XI 47.899 50 2p2   2p3d 'D-'F" 2-3 F34 
Si XI 4*991 20 2s 2p - 2s 3s ,r.JS 0-1 H6 
Si X' 49.052 30 2s2p-2s3s 3P" - 3S 1-1 H6 

Si XI 49.181 30 2s 2p-2s 3s 3p°.3S 2-1 H6 
Si XI 49.222 50 2s2p-2s3d 'P° - 'D 1-2 F34 
Si XI 49.2;.5 10 2p2-2p3d ■D-'D° 2-2 F34 
Si XI 50.52i- 100 2p2-2p3s 3p . Sp° 2-2 H6 
Si XI 50.617 40 2p»-2p3s ■D - 'P° 2-1 H6 

Si XI 52.296 100 2s2p - 2s3s ip0.Ig 1-0 H6 
Si XI 147.60 2s3d-2s4f »D - 2F° 3-4 F6 
Si XI 303.31 500 2s»-2s2p g'S - >Pa 0! J5.T10 
Si XI 358.29 2s2p-2p2 ■P"-«S 1-0 F3 
Si XI 358.63 2s2p-2p2 3p° . 3p 1-2 F3 
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Si XI Si XII 

Klcmeol Wavelength Intcauly   | Multiple! Configuration Term J   J References 

St XI 36; 41 2i2p-2p' >p*   jp 0   1 FJ 
Si XI 364 50 2s2p   2p' »p- . Jp 1 -1 F3 
Si XI 565 42 2s2p-2p* »P*   *P 2-2 F3 
Si XI 368 28 2s2p-2pJ »P" - *P 1-0 F3 
Si XI 371 48 2s2p   2p» »P*   »P 2   1 F3 

Si XI 582.9       ? 2s»  2»2p «r'S *F 0   1 KB 

Si XI 604.14 2s2p   2p2 

 , 

'P*   'D 

>_  

1 -2 F3 

SILICON XII (Si11*), Z =  14 

Ground State   ls22s 2SI/2 (3 electrons) 

Ion.ization Potential  4 222 400 cm ';  523.50 eV 

Moment Wavelength Intensity Multiplei                            Configuration Term J     J References 

Si XII 5.816 's22p- Is2p3p 2p".2$                     9 %      "<2 IX. 
Si XII 6.717 ls22s   Is2s2p g»S   2P° '/2   -^ 1)6 
Si XII 6787 ls22s   Is2s2p g*S-*P- 'k   -% 1)6 
Si XII 25.655 1 2s - 7p *2S   2P< 'u - % F28 
Si XII 26.03 2p   9d »P°  2D % ■% T< 

Si XII 26.460 3 2s   6p ,.2S - 2P° >h % F28 
Si XII 26.98 2p-7d 2PC - »I) V2  -% F28 
Si XII 27 035 1 2p-7d 2p     »D ^ -%i F28 
S. XII 27.850 3 2p   6d 2P° - *D fc-% F28 
Si XII 27.909 10 2p-6d 2p=   jD % -% F28 

Si XII 29.4.39 10 2p - 5d 2p°   jp %-% F28 
Si XII 29.509 20 2p - 5d 2p    jD % -V, F28 
Si XII 29.574 1 2p - 5s 2P°-2S %-Vi F28 
Si XII 29.645 3 2p-5s 2pc . 2$ % - 'h F28 
Si XII 31.015 60 2s-4p ,«S-«F •*-% F28 

Si XII 32.888 35 2p-4d 2p       SO ■A -% F28 
Si XII 32.972 90 2p   4d !P°-!1) %-% F28 
Si XII 40.911 200 2s-3p g2S-2P° 'k -*k F28 
Si XII 40.951 200 2s-3p g'S - 2P° Vi    % F2<i 
Si XII 44.021 200 2p-3d •PJ-«D M» -% F28 

Si XII 44.165 250 2p-3d 2P° - 2D % -<fc F28 
Si XII 45.519 10 2p   3s 2P°-2S ■A - 'h F28 
Si XII 45 692 20 2p-3s 2po      2C; % -% F28 
Si XII 88.84 3d - 5f 2J) . 2J.» %-% T5 
Si XII 126.43 3p   4d 2P°     2IJ •A -% F6 

Si XII 126.77 3p-4d 2p°     2JJ %-^ 1-6 
Si XII 17«. 89 3d - 4f 2D - 2F° %-% T5 
Si XII 170.02 3d-4f 2[) . 2f % -% T5 
Si XII 499.37 2s-2p ^2S . 2p° 'h -% F3 
Si XII 520.66 2s -2p S2S.2P" 'A -'A FJ 

177 



Si XIII Si XIV 

SILICON XIII (Si,a*), Z = 14 
Ground State   Is* !S0 (2 electrons) 

lonization Potential  19 661 693 cm >;  2437.676 eV 

Element Wavelength intensity Multiple! Configuration Term 11 Reference» 

Si Uli $.281 U'-USp *'s >r 0-1 Di 
Si Xlll 5410 !sJ-ls4p t'S   'P* 0-1 D6 
Si XI» 5.68     P |j*-ls3p «'s »r 0-1 Kl 
Si XIII 6.224 Is'-lsSp t'S'r 0   1 D* 
Si XIII 6.272 l»2p-2p» •P'-'D           ? 1 -2 D* 

Si XIII 6650 Is'   H2p g'S'f 0-1 06 
Si XIII 6690 Is*   Is2p g'S'r 0   1 Do 
Si XUI 6.737                   f Is'   Is2s t'S 'S 0-1 Da 
Si XIII 35%     P    | l»2s- Is3p >S - *P* 1 -2 K* 
Si XII! 110 957          |   100 Is 3d   Is4f 10. ip           ? 2-3 FU.K* 

Si XIII 763 36     P Is2s- Is2p »S  'P° 1 -2 Kl 

SILICON XIV (Sil3t), Z = 14 
Ground State  Is 2Svi (1 electron) 

lonization Potential 21 560 628 cm1; 2673.51 eV 

Element Wavelength Intensity Multiple! 
,  

Configuration Tenn }-l References 

Si XIV 4.770    P ls-6o g'S'f ■A-3* G2 
Si XIV 4.831    P ls-5p g*s-*r V,   % G2 
Si XiV 4.947    P 10 ls-4p g'S-'P° %-% G2.K8 
Si XiV 5.217    P 30 ls-3p K'S-'P° %-* G2.K8 
Si XIV 6!82    P 100 ls-2p g»S - 'P° %-% G2.K8 

Si XIV 20.21      P 2-7 G2 
Si XIV 20.88     P 2-6 G2 
Si XIV 27.09     P 2-5 G2 
Si XIV 24.74     P 2-4 G2 
Si XIV 33.39     P 2-3 G2 

Si XIV 51.20     P 3-7 G2 
Si XIV 55.72     P 3-6 G2 
Si XIV 65.30     P 3-5 G2 
Si XIV 95.5       P 3-4 G2 
Si XIV 110.37     P 4-7 G2 

Si XIV 133.8       P 4-6 G2 
Si XIV 206.4       P 4-5 G2 
Si XIV 237.2       P 5-7 G2 
Si XIV 380.2       P 5-6 G2 
Si XIV 631.6       P 6-7 G2 
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P ! 

PHOSPHORUS I (P04), 7 =  15 
Ground State  ls*2s*2p«3s*3ps *SU (15 electrons) 

Ionisation Potential 84 580 cm •;  10.486 eV 

P I 

p l 
i» ! 
P I 
P ! 
P I 

1241 49 
1242 02 
1243.37 
1245 19 
1247 31 

p I 1248 20 
p 1 124861 
p 1 1253 74 
p I 1278.57 
p I 1282% 

P ! '.283.89 
P I 1284 80 
P ! 1285 84 
P I 1286 44 
P I 1372 03 

P i 1373.49 
P I 1374.73 
P 1 1377.06 
P 1 1377 93 
P 1 1379.40 

P 1 1381.47 
P 1 1381.63 
f I 1411 31 
P 1 1411.75 
P I 1420.08 

P I 1 1425.29 
P I i 1427.77 
P 1 1428.05 
P 1 1429.77 
P I 1430.13 

P I 1430.73 
P I 1431.50 
P I 1440.24 
P I 1442.76 
P I 1445.66 

F! 1446.01 
p i 1446.33 
? i 1447.50 
p i 1450.38 
p i 1453.01 

p i 1467.5» 
p i 1469.71 
p i 1473.65 
p i 1476.11 
p i 1488.01 

P ! 1491 36 
P I 1492.99 
P 1 1493.34 
P 1 1499.51 
P I 1501.81 

P I 502.17 
PI 503.12 
P I 503.48 
P I 504.37 
P I           1 504.72 

P I           1 505.84 
P I           1 506.63 
P I           1 506.98 
P I?         l 508.74 
P I?         1 515.10 

1 
3 
3 
6 
: 

i 
i 
6 
; 
6vv 

6 
J 
2 
9 
9 

60 
6 

60 
60 
75 

75 
45 
24 
2 

30 

30 
1 
1 

12 
!50d 

30 
I 

15 
15 

12 
3 

60 
9 

45 

9 
3 
6 
9 

60 

150 
120 
45 
24 
60 

24 
3 
3 

36 
6b 

2 
2. 
18 
9w 
bw 

3pJ 

3pJ 

3pa 

3p> 
3p> 
3p3 

3p3 

3p« 

3p»(>P)5d 
3p»('P)7s 
3p«(>P)5d 
3p»(JP)5d 
3p'<3P)5d 

3pVP)7s 
3p2<3P)7j 
3p'(»P)5d 
3p'(sP)6s 
3p*(1P)6s 

3p* - 3p«(>P)4d 
3p1-3p»(>P)4d 
3pJ-3p»(»P)4d 
3ps-3p'<»P)4d 
3p'-3p'(»P)3d 

3p3 - 3p»<»P)5s 
3pJ-3p»(>P)3d 
3p3-3p2('P)3d 
3p3-3p2(3P)5s 
3p»-3p*(>P)3d 

3p» 
3pV 
3P1 

3p'. 
3pJ- 

3p'- 
3p3- 
3p». 
3r3- 
3p». 

3p2(3P)3d 
3p'<3P)5s 

3p,('D)3d 
3p2(3P)6d 

3p2(3P)6d 
3p2(3P)8s 
3p2(3P)6d 
3p2('P)6d 
3p2(3P)6d 

3p3-3p2(3P)3d 
3p3-3p2(3P)6d 
3p3-3p2(3P)7s 
3p3 3p2(3P)7s 
3p3-3p2(3P>5j 

3p3 

V 
3p3 

3p3 

-3p!(??)7s 
-3p2(3P}7s 
-3p*(»p;5d 
-3p2(3P)5d 
-3p*(3P)5d 

3p3 

3p3 

3p- 
3p3 

3p3 

-3p2(3P)5d 
-3p2(3P)5d 
-3p2(3P)5d 
-3p4(3P)5d 
-3p2(3P)6s 

3p3 

3p3 

3p3 

3p3 

3p~* 

■ 3p2('D)3d 
-3p2('D)3d 
-3p2('D)3d 
•3p2(3P)6s 
- 3p2(3P)4d 

3p3- 
3p3- 
3P3 

3p3- 
3p3- 

3p2(3P)4d 
3o2f3P)4c; 
3p2(3P)4d 
3p-,(3P)4d 
3p2(3P)4d 

3p3- 
3p3- 
3p3- 

3p2(3P)4d 
3p2(3P)4d 
3p2(3P)4d 

g4S° in 

g4S° «P 
g*S- -4P 
g'S° 4P 
g s° 4P 

g*S' 4P 
g4S° 4P 
g*s- 4D 
g*S' '¥ 
g4S°- 4P 

g4S° 4P 
g4S°-2D 
g4S° «P 
g*S°.*P 
g'S°'D 

g4S°■4P 
g4S°-'D 
g4S'*P 
*4S° - 4P 
g4S°  4P 

g*S' .4p 

g*S° 4P 
SU' ■2D 

*D° 2D 
2D° 2F 

*D° - 2F 
»D° - *P 
*D° - <D 
2D°-«D 
2D"-«D 

*4S' '4D 
JD< -4F 
2Dr -2P 
2D' -2P 
2D° -2D 
2r>° -4P 
2D° -4P 
2D° -2F 
2D° -4P 
2D° -2F 
2D° -4F 
2D° -4F 
2D° 2P 
2D. -2P 
2D° 2P 
2D° -2F 
2D° 2F 
2D°. 2F 
2D°- 2P 
2D° 2D 
2D°- 2D 
2r>°. 4P 
2D° 4P 
>D°- 2D 
2D°- 2D 

2D°- 4P 
2D°- "P 
'!)'. "P 

M3 

Ml 
M3 
M3 

Ml 
M3 

M3 
M3 

%-% IM3 
% - «4 .43 
»* - Vi I M3 
%-% |M3 
%-% |M3 

%    %    M3 

%-%    M3 
%-%    M3 

M3 
M3 
M3 
M3 
M3 

M3 
Ml 
MJ 
M3 

M3 
M3 
M3 
M3 
M3 

% -% 
%-% 
%-% 
*-% 

%-% 
%-% 
%-% 
%-% 
%-% 

*•■% 

%-% 
%-% 
"i - % 
%-% 

%-% 
%    % 
%-% 

M3 
M3 
M3 

M3 
M3 
M3 
M3 

%-% lM3 

Mi 
M3 
M3 
M3 
M? 

M3 
M3 
M3 
M3 
M.3 

M3 
M3 
M3 
M3 
M3 

M3 
M3 
M3 
M3 
M3 
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p I 

1546.32 
1548.43 
1551.04 
1551.42 
1554 84 

1555.25 
1556.18 
1575.18 
1575.47 
1583.73 

1586.25 
i586.88 
'595.08 
i:<»5.72 
1596.06 

I6N.67 
It 4.87 
1*<5.79 
1616.20 
1618.11 

1618.93 
1621.33 
1622.08 
1623.83 
1623.99 

I 1624.43 
1624.67 

1 1625.40 
1625.80 
1627.86 

1629.17 
1629.59 
1633.69 
1634.10 
1635.79 

1636.20 
1638.68 
1638.89 
1639.09 
1652.97 

1653.68 
1671.07 
1671.49 
1671.68 
1672.05 

1672.48 
1673.94 
1674.61 
1679.71 
1685.99 

1688.64 
1689.25 
1690.17 
1690.90 
1691.75 

9 
180 
105 
-5 

3 

6 
2 
9 
3 

24 

3 
2 
6 
I 
3 

3 
3 

15 
30 
30 

3 
9 

36 
!20 
45 

36 
9 
3 

75 
30 

2 
3 

30 
75 

9 

60 
15 

2 
21 
9 

9 
3 

15 
24 
30 

24 
210 
105 
540 
105 

270 
3 

690 
900 
360 

9 
105 
30 
9 

60 

3p»-3p«(»P)4d 
3p»-ip*(»P)4d 
3p» - }p*(»P)4d 
3pJ-3p»(»P)4d 
3p*-3p*(>P)4d 

3p«-3p»(»P)4d 

3p*-3p»('D)3d 
3p*-3p»('D)3d 
3p»-3p'(aP)6d 

3p»-3p»(»P)6d 
3p»-3p*(»P)6d 
3p»-3p»('P)8s 
3p» - 3p»(»P)8s 
3p»-3p»(ap)6d 

3p» - 3p*(»P)6d 

3p3-3p»(3P)8s 
3pJ-3p»(»P)7s 
3p3-3p2(3P)7s 

3p'-3p*(»P)7s 
3p3-3p*(»P)5s 

3p3-3p»(»P)5s 
3p3-3p2(3P)5d 

3p3 

3p3 

3p». 
3p'- 

3p2(3P)7s 
3p'(3P,5d 

3p2(3P)5s 
3p2(3P)5d 

3p3-3p»(»p)5d 
3p3-3p2(3P)5d 
3p3-3p2(3P)3d 
3p3-3p»(3P)3d 
3p3-3p3(3p)5s 

3p3-3p3(3P)3d 
3p3-3p'(3P)3d 
3p3-3pJ(3P)5s 
3p3-3pVP)5s 
3p3-3p2(3P)3d 

3p= 
3p3 

3P
3 

3p3 

3p3 

3p2(3P)3d 
3p*(3P)3d 
3p2(3P)5s 
3p2(3P)3d 
3p2(3P)5d 

3p--3p2(3P)5d 
3s2 3p3   3s3p< 
3s23p3-3s3p« 
3s23p3-3s3p< 
3s23p33s3p« 

3s23p3-3s3p« 

3s23p3-3s3p« 
3s23p3-3s3p« 

3p3-3p2(3P)3d 

3p3 

3p3 

3p3 

3p3 

3p3 

•3p2(3P)6s 
3p2(3P)4d 
3p2(3P)4d 
3p2(3P)4d 
3p2(3P)4d 

•D" - «F 
*D° - »F 
»D- - »F 
»D- - «F 
»D° - »p 

»D° - >P 

»P°-»D 
V°-»D 
2P°-2D 

»P°-»D 
»P° »D 
»P°. «p 
*P° . «O 
»p<. «o 
,P°-*D 

2P°-<p 
lP° - 2P 
2P°-2P 

2P"-2P 
»D° - «p 
2D° - 2P 
2PJ   2D 
2P° 
2P° 

«P 
«P 

2D° - »p 
2P° - *D 
2P°-«P 
2P°-«D 

2D° - 2D 
2D° - *D 
2D° - «p 

2D° - >D 
2D° *D 
2Dr - «p 
2D° - «p 
'T>° - *P 

•D" - «p 
2D° - «p 
2D° - «p 
2D° - <p 
*p°. 2p 

2P° - 2P 
2D° - »D 
«D° - 2D 

g'*°--P 
2D°-2D 
SD°- D 

g*S°-'P 
g'S" - "P 

2D° - *F 

»p°. 4p 
2P°-2D 
2PC - «p 
»p°. 4p 
»P°-2D 

%-% |M3 
* - %    M3 
%-% M.3 

M3 
M3 

%-** 11*3 
M3 

%-% M3 
M? 
M3 

M? 
Mi 
M3 
M3 
M3 

%-%    M3 
M3 

%-%    M3 
%-%    M3 
* - W ! M3 

% - % I Mj 
K-. 

'M3 
lM3 

% - % M3 
I % - * M3 
I M3 
1 'A - % M3 
"*-% M3 

[%-% M3 
I % - % M3 
*-% M3 
%-% M3 

I % - * M3 

|%-% M3 
*-% M3 
% - % M3 
%-% M3 

!*-% M3 

%-% M3 
%-% M3 
% - % M3 
% • % M3 
% - % M3 

% - % M3 
%-% M3 
%-** M3 

1%-Vi M3 
|*-% M3 

I*-Si   M3 
M3 

!%-% 
%-% 

M3 
M3 
M, 

%-% 

% - % I M3 
%-% |M3 

M3 
M3 
M3 
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p I PI 
 1 

Element Wavelength Intensity Multiple! Configuration Tern J   J References 

P I 1692 4« 15 3p»-3p*('P)4d 4P*-«D **-1i 1» 
P J 1694.06 300 6 3p»-3p»(»P)3d *D'-«F %-% 113 
P I 1694.50 120 6 3p«-3p«('P)3d *D'-«F %-S 113 
P I 1695.35 45 3p» - 3p»(»P)4d *P*   *P *,-% II) 
P I 1706.41 180 3p»-3p»(»P)3d *D*-4D «A-% m 
P ! 1707.57 120 3p"-3p'(»P)3d *D*-«D %-* 113 
P I 1708.03 3 3p»-3p»(*P)3tl *D#-«D %-S 113 
P I 1708.45 12 3p»-3p«(»P)3d *D*-4D %-% UJ 
P I 1708.90 3 3p»-3p»(*P)3d *D*-«D %-% 113 
P I 1718.55 60 3p3 - 3p»4s »P*-*S %-% 113 

P I 17i9.00 30 3p* - 3p»(»P)4s g*S' «P %-% 113 
P I 1719.31 90 3p»-3p»4s *p--*s 'k-y, M3 
P I 1727.85 15 3p»-3p»(*r)4S e4s--«p % % 113 
P 1 1754.4C 90 3p*-3p»('P)3d *D*-4F %-% 113 
P I 1755.86 9 3p» - ?p»(»P)4d *p*-*p %-* 111 

P I 17<6.65 9 3p3-3p»(»P)4d tp-.lp *-* 113 
P I 1757.47 60 3p»   3p»('P)3d »D*-*P %-% 113 
P I 1757.95 60 3p'-3p»(»P)3d *D'-«F %-% 113 
P I 1759.91 30 3p>-3p»(3P)3d T)*-*P %-% 113 
P I 1760.40 45 3p»-3p*('P)3d »D"-*P *i-% IC3 

P I 1761.67 30 3s»3p3-3s3p4 *D0-»P %-% 113 
P I 1768.45 60 3s*3p»  3s3p4 «D°-*P %-% 113 
P ). 1768.94 45 3s»3p3-3s3p4 iD°-«P *-% 113 
P 1 1774.99 750 1 3pa - 3p»('P)4s ^"-«P %-% 113 
P 1 1782.87 600 1 3p3-3p»(3P)4s g*S'-*P *-* 113 

? \ 1787.68 540 1 3p3-3p"(3P)4s g4S°-4P %-Vi 113 
P ! 1833.98 30 3p3 - 3r.*(aP)5s ip»..P •fc-% 113 
P I 1834.83 60 3p3-3p*(3P}5s *P°-*P tt-% 113 
P I 1844.33 60 3fv3-V3P)5s »p._ip %-v. M3 
P I 1845.19 30 3p3-3p2(3P)5s tp».»p %-Vi M3 

P I 1847.19 300 3p3-3p»(3P)3d «P°-'D %-tt M3 
P I? 1849.05 3 M3 
i- i 1849.84 105 3p3 - 3p'(3P)5s »p°.4p tt-% M3 
P I 1851.22 240 3p3-3p»(3P)3d »P"-»D Vk-% 113 
P I 1852.09 120 3p3-3pl(3P)3d »P°-»D %-% 113 

P I 1855.48 1 3p3-3p3(3P)3d «p°.4p Vi-% M3 
P I 1857.04 45 3p3-3p*(3P)5s *P°-*P Vi-% M3 
P I 1858.91 450 5 3p3-3p,('D)4s W-*D *■-% 113 
P I 185«43 450 5 3p3 - 3p1('D)4s »D° - "D *-* 113 
P I 1860.63 45 V-3p3(3P)3d »P°-4P %-% 113 

P I 1863.78 3 3p'-3p*(3P)5s *P*-*P fc-Mi M3 
P 1 1864.37 105 3p3-3p,(3P)M lp«.4p %-tt 113 
P I 1864.64 3 3p3-3p3(3P)5s »P°-4P %-Vi M3 
P I 1905.43 90 3s»3p3-3s3p4 *P°-«D Vt-'k 113 
P I 1906.40 60 3s»3p3-3s3p4 «po.»D "A -% M3 

P I 1907.66 120 3s»3p3-3s3p4 »P°-*D %-% M3 
P I 1954.01 12 3p3-3p»(3P)3d *P°-4D %-% M3 
P I 1954.20 21 3p3-3p»(3P)3d »P°-4D %   "i M3 
P I 1955.16 21 3p3   ip'WW »P°-«D %-% M3 
P I 1955.79 21 3p3-3p3(3P)3d »P° - 4P ■A-% M3 

H   He    Li   Be    B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K    Ca   Sc   Ti   V   Cr   Mn   Fe   To   Ni   Cu   Zn   G»   Ge   As   Se   Br   Kf 
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p II p II 

PHOSPHORUS II (P1*), Z = 15 
Ground State  is*2s22p*3s«3p* SP0 (14 electrons) 

Ionization Potential  159 100 cm ';  19.725 eV 

Element Wivcle fifth Intensity Multiple! Configuration Tarn 
—         - 

J-J Refercncei 

P II 782 59 5 3p> - 3p4d gf-'P' !-2 M3 
P II 782.72 1 3p« - 3p4d *»P-»D* l-l Ml 
P II 782.90 1 3p» - >j>4d g*P -*P* 1-0 Ml 
P II 783.71 5 3p»   3p4d gf f 0-1 M3 
P II 784.46 1 3p»-3p4d **P-»P* 2-2 M3 

P II 784.81 5 3p» - 3p4d g*P-*D- 2-3 M3 
P II 786.18 5 3p» - 3p4d g*P-*D' 1-2 M3 
P It 786.52 5 3p» - 3p4d g*P-'P° 2-1 M3 
P II 801.35 1 3p>-3p4d gf-f 12 M3 
P II 802.20 1 3p» - 3p4<! **P-»F* 2-3 M3 

P II 808.25 50 3p»-3r>5s g'e-'r 1-2 M3 
P ii 810.00 30 3p»-3p5s gT -*P* 0-1 M3 
P II 810.24 100 3p*-3p5s g*p-*r 2-2 M3 
P II 811.10 20 3p»-3p5s *'P-'PC 1-1 M! 
P II 811.85 30 3p2-3p5s gf-'V 1-0 M3 

P 11 813.10 40 3p»-3p5» tV-V 2-1 M3 
P II 813.768 5 3p» - 3p4d 'D - "P* 2-1 M3 
P II 824.66 30 3p» - 3p4d 'D-'F 2-3 M3 
P II 840.04 1 3p2-3p4d 'D - 'D* 2-1 M3 
P II 841.21 20 3p*-3p4d 'D-'D° 2-2 M3 

P I! 844.01 20 3p*-3p4d >L> - »D° 2-2 M3 
P 11 861.6! 10 3p2 - 3p4d 'D-3F° 2-2 M3 
P 11 865.44 100 3p»-3p5i >D - 'P° 2-1 M3 
P II 872.84 5 3p2-3p5s 'D-»P* 2-1 M3 
P II? 906.89 5 M3 

P ii 906.987 10 3s23p»-3s3pJ g'P-'S" 0-1 M3 
P II 907.56 40 3p2-3p4d •S-'P° 0-1 M3 
P II 908.38 1 3s23p2-3s3p» g*P-'S° 1 -1 M3 
P II 910.88 5 3s23p»-3s3p' *3P-3S° 2-1 M3 
P II 913.59 .0 3p2-3p3d ■D-'P° 2-1 M3 

? II 927.771 10 3s3p3-3s3p2(4P)3cl sS». sp 2-1 M3 
P II 928.550 10 3s3ps-3s3p»(<P»i<: »S°-«P 2-2 M3 
P II 929.642 10 3s3p3-3s3p2(4P)3() »S° - «P 2-3 M3 
P II 961.04 1 3p*-3p3d g>P'D° 0-1 M3 
P II 962.13 J 3p*-3p3d „sp. ip- 1-2 Ml 

P II 962.57 c 3p»-3p3d g'P-sD° 1-1 M3 
P II 963.59 i 3p2-3p3d gjp.ap" 1-0 M3 
P 11 963.81 5 3p2-3p3d g>? - »P° 0-1 M3 
P II 964.09 10 3p2-3p3d 'D-'D° 2-2 M3 
P II 964.95 10 3p2-3p3d g3P - JP° 2-2 A) 

P II 965.43 20 3!5«-3p3d g*P 3D° 2-3 M3 
P II 966.52 10 3p2-3p3d g'P-*D° 1-2 M3 
P II 968.17 1 jri   i-!-i.l g'P - *P° 2-1 M3 
P II 969.38 "J Jp2-3p3d g»P-'D° 2-2 M3 
P II 972.24 K 3p2-3p5s 'S-'P" 0-1 M3 

p n 972.807 30 3s*3p2-3s3p3 gap. ip° 0-1 M3 
p II 974.3''. 5 3s» 3p1-3s 3p3 g'P - 'P° 1 -1 M3 
P Ii 977.25!. ! 3s23p2-3s3p' gJP-'P° 2-1 M3 
p II 1015.47 [#0 3p»-3p3d ■D - 'F° 2-3 M3 
p II 1033.41 100 3p»-3p3d ■S-'P° 0-1 M3 

p II 1064.80 150 3s23p»-3s3p3 
>D-'P° 2-1 M3 

p II 1124.945 10 3p2-3p4s g'P-'P" 0-1 M3 
p II 1130.925 10 3ps- 3p4s *3P-'P° 2-1 M3 
p II 1141.00 5 3p2-3p3d g3P-3F° 1 -2 M3 
p II 1142.88 20 3p2-3r>3d „ap. 3y° 2-3 M3 

p II? 1143.71 1 M3 
p II 1145.01 1 3p2-3p3d g3P-3F° 2-2 M3 
p II 1149.96 70 3 3p2-3p4s g*P - 3P0 i -2 M3 
p II 1152.81 50 3 3p2 - 3p4s gip. ap° 0-1 M3 
p II 1153.99 !20 3 3p2-3p4s gap.ap" 2-2 M3 
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p II p II 

Ekmeni Wavckofth Inlcntity Multiple! Cooflgunth» Term J-J Reference« 

P II 1155.00 40 3 3p»-3p4s j»p.»p- l-l 113 
P II 1156.96 50 3 3p* - >p4s **p -*r 1-0 11) 
P II I1S9.08 80 3 3p*   3p4s e*p -*r 2-1 113 
P II I23M8 50 3s» 3p1-3s 3p' ■S-'?* 0-1 M) 
P II 1249.82 200 3p* - 3p4s «D-'P* 2-1 Ml 

P II 1264.47 30 3p»-3p3d 'D   »F* 2-3 113 
P II 1267.06 5 3p»-3p3d ■D-»r 2-2 113 
P II 1278.094 5 3p« - 3p4s 'D-*P° 2-2 11) 
P II 1284.31 5 3p» - 3p4s »D-'P* 2-1 M3 
P II 1289.5? 30 1**1^-3*1? f«P-'D° 1-2 M) 

P II 1294.64 150 is»3p»-3s3p» gf  >D" 2-2 M) 
P 11 1301.87 200 2 3s'3p»-3s3p» g*P 3P* 0-1 M) 
P II 1304.47 200 2 3s»3p»-3s3p» «»P-«P* 1-0 It) 
P II 1304.68 150 2 3s»3p»-3s3p3 gV -*P* 1-1 M3 
P II 1305.48 350 ■» 3s»3p»-3s3p» g'P -*P* 1-2 M) 

P II 1309.87 250 2 3s« 3p3-3s 3p3 gf *r 2-1 M3 
P II 1310.70 600 2 3s»3p*-3s3p» g*v-*r 2-2 M3 
P II 1452.89 300 3s«3p»-3sJp» ■D-'D" 2-2 M3 
P II 1473.129 10 3s»3p«-3s3p» ■D - 3P° 2-2 M; 
P 11 1485.49 250 3pJ - 3p4s •S-'P" 0-1 M) 

P II 1489.834 10 3s3p»-3s»3p4f 3D° - *D 1-1 M3 
P II 1494.990 10 3s3p3-3s«3p4f 3D°-'D 2-2 M) 
P 'I 1496.44 5 3s3p*-3s33p4f »D° - «D 3-3 M3 
P II 1506.44 30 3s3p3-3s»3p4f *xy-*G 3-4 M3 
P II 1506.975 10 3s3p3-3s'3p4f 3D°-*G 2-3 M3 

P II 1512.8' 5h 3s3p3-3s»3p5p 3D° - 'D 1-2 M) 
P II 1521.62 300w 3s3p3   3s»3p4f »D° - »F 3-4 M) 
P II 5 522.11 4 3s3p3-3s»3p4f 3D°-»F 1-2 M3 
P II 1522.392 10 3s3p3-3s33p4f >D°-»F 3-3 MJ 
P II 1522.59 5 3s3p3-3s'3p4f 3D° - 'F 2-2 M3 

P 11 1523.44 10 3s3p3-3s33p4f »D° - 'F 2-3 M3 
P II 1525.58 1 3s3p3-3s»3p5p 3D°-SS 1-1 M3 
P II 1532.51 700w 3s«3p»-3ä3pa g3P - 3D° 0-1 M) 
P II 1535.90 lOOOw 3s«3p»-3s3p3 «T-'D" 1 -2 M) 
P II 1536.39 700w 3s»3p»-3s3p3 g*P-*D° 1-1 M3 

P II 1542.29 lOOOw Ss'Sp'^sSp1- g'P-'D° 2-3 M3 
P II 1543.09 400 3s»3p,-3s3p3 g'P - 3D° 2-2 M3 
P 11 1543.61 150 3s33p3-3s3p3 g3F-3D° 2-1 M3 
P II 1552.51 5h 3s3p3   3s»3p5p 3D° - 3D 1-2 M3 
P II 1552.94 1 3s3p3-3sJ3p5p 3D° - »D 2-2 M3 

P II 1553.392 1 3s3p3-3s*3p5p 'D°-»P 1-1 M3 
P IJ 15*13.82 10 3s3p'-3s»3p5p 3D° - »D 3-2 M3 
P II 17:i4 88 1 3s3pc- 3s*3p4p »S°-3D 2-2 M3 
P II 1772.30 30 3s»3p2-3s3p» 'D - 'D° 2-S M3 
P II 1797.54 10 3s3p»-3s»3p4f 3P° - 'D 2-2 M3 

P II 17*8.37 5 3s3p3-3s»3p4f 3P°-»D 2-1 M3 
p n 17 99.10 50 3s3p*-3s»3p4f 3P°-»D I -2 M3 
p ii 17*9.91 20 3s3p3-3s'3p4f 3p° . »D 1-1 M3 
p II 1800.27 20 3s3p3-3s33p4f 3P° - 3D 0-1 M3 
p II ir,05.11 30 3s3p3-3s33p4f 3P°-3D 2-2 M3 

p II 1805.1? 150 3s3p3-3s»3p4f 3P°-3D 2-3 M3 
P 51 I80t..6'. 50 3s3p3-3s33p4f 3P°-3D 1-2 M3 
p ii 182» .63 30 3s3p3-3s'3p4f 0°-'D 2-2 M3 
p II 1836.47 10 3s3p'-3s13p4f 'D° - 'D 2-2 M3 
p II 1837.51 20 3s3p3-3s*3p4f >D° - 3D 2-3 M3 

p II 1844.01' 5 3s3p3-3s»3p4f 3P°-3F 2-3 M3 
p II 1846.78 20 3s3p3-3s33p4f sp°.iF 2-3 M3 
p II 1850.61 20 3s3p3-3s33p5p 3P° - 3S 2-1 M3 
r II 1852.27 20 3s3p3-3s»3p5p 3P° - 3S 1-1 M3 
p II 1852.65 10 3s3p3-3s»3p5p 3P°-3S 0-1 M3 

p II 1854.59 150 3s3p3-3s23p4f 1D°-3G 2-3 M3 
p II 1864.22 150 3s3ps-3sJ3p5p >I>° - 'D 2-2 M3 
p II 1872.36 1 3s3p3-3s»3p5p 3p° _ 3p 2-2 M3 
p II 1876.79 100 3s3p3-3s»3p4f >D'-3F 2-3 M3 
p II 1879.62 250 3s3p3-3ss3p4f •D°-'F 2-3 M3 
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p n 
p in 

p ni 
p HI 
p in 
P III 
p in 

PHOSPHORUS III (P»+), Z = 15 
Ground State  ls*2s*2p«3s*3p 2PJ/2 (13 electrons) 

Ionization Potential 243 400 cm1; 30.18 eV 

568 09 
565.90 
579.98 
581.90 
781.73 

P HI 782.98 
P HI 783.75 
P HI 785.39 
P III 786.24 
P III 844.64 

P HI 845.05 
P HI 845.66 
P III 846.12 
P III |   846.49 
p ni 847.66 

P HI 848.02 
p ni 848.44 
P HI 848.64 
p in 852.68 
P HI 853.35 

p III 854.22 
P HI 854.86 
P HI 855.62 
P HI 856.96 
p ni 858.14 

P HI 85941 
P HI 859.68 
P HI 909 85 
P HI 913.99 
P HI 917.13 

P HI 918.71 
P HI 921.86 
p ni 963.99 
P III 964.25 
P III 972.81 

P HI 974.78 
P III 977.89 
P HI 998 00 
P HI 003.59 
P HI          1 049.82 

F III         1 050.52 
P HI         i 050.82 
P HI       11 093.63 
P HI          l 210.60 
P HI          i 283.95 

10 
200h 

lh 
1L 

100 

100 
100 
100 
100 
100 

100 
100 
100b 
10b 

300b 

?00d 
IU0 
300d 
500 
10 

100 
100 
500 
•»00 
.00 

10 
800 
100 
500 
400 

500 
500 
100b 
100 
300 

300 
400 
800 
1000 
400 

100 
400 
200 
100 
10 

3p-5s 
3p-5s 
3T*-4d 

3s?p'-3s3p(»?°)4s 

3s3p»-3s3p(sP°)4s 
3s3p1-3s3p(sP)4s 
3s3p»-3s3p(»F)4s 
3s3p«-3s3P(»F°)4s 
3s3p»-333pPP°)3d 

3s3pI-3s3p(»P)3d 
3s3p»-3s3p(»P°)3d 
3s3p»-3s3p(»P°)3d 
3s 3p2 3s3p(»P°)3d 
3s3p»-3s3p(»P°)3d 

3s3p»-3s3p(3p°)3d 
3s3p2-3s3p(»P°)3d 

3p-4s 
3p-4s 

3s3p»-3s3p(»P°)3d 

3s3pl-3s3p(»P°)3d 
3s3p»-3s3p(äp°)2d 

3p-3d 
3s3p»-3s3p(»P°)3d 
3s3p*-3s3p(3F)3d 

3s3pa-3s3p(»P°)3d 
3p-3d 

3s3p2-3s3p(3P,')3d 
3s23p-3s3p2 

3s23n-3s3p2 

3s2 3D-3s 3p2 

3s23p-3s3p2 

3s3p2-3s24f 
3s3p2-3s24f 
3s3p2- 3p3 

3s3p2-3p3 

3s3p2-3p3 

3s»3p-3s3p» 
3s23p-3s3p2 

3s3p»-3p3 

3s3p2-3p3 

::3p2-3p3 

3s3p2-3s25p 
3s3p2-3s25p 
3s3p2-3s3p(2P',)4s 

«*P°-'S 
*2P°-»S 
?SP°-»D 
g'P°-*D 

*P - 4P° 

4P - 4P° 
4P-*P° 
*P - *P° 
*P - 4P° 
4P - *D° 

*P ■ *D° 
«p.4D° 
<P-<D° 
4P-«D* 

<p.    ,« 
«P    J° 

g2P°-*S 
g2P°-2S 

«p.4P° 

«p.4p= 
«p.«p° 

«*P°-*D 
4p_4p° 
4p.4p" 

4p.4p» 

#2P° - 2D 
2D - 2P° 

g*P° - 2P 
e2P° - *p 

R*P°-2P 
£*P°-2P 

2D - 2F° 
2D - »F° 
4p.4S" 

4p.4S. 
4p _ 4§° 

g2P°-»s 
g*P°-2S 

2D - 2P° 
2D - 2p° 
2D-2P° 
2S - 2P° 
2P. ip° 
ap. »po 

W-Mi 

%-* 

Vi-% 
%-% 

%-% 
Vi-% 

R19 
R19 
Rl9 
Rl9 
R.9 

E19 
Rl9 
RI9 
R19 
M23.R19 

R19 
M?3,Ri9 
Rl9 
S.9 

*-% |M23,Rl9 

%-% R19 
%-% Rl9 
V- - % R19 

|%-Vi R19 
hi - % Rl9 

%-Vi 

%-% 

%-% 
%-% 

IR19 
Rl9 
M23.RI9 
RI9 
R19 

R19 
M23.R19 
Rt9 
M23.R19 
M23.RI9 

%-% M23.X19 
%-% M23.R19 
%-% Rl9 
% - % Rl9 

'%-% R19 

|%-%   R19 
|%-%   Rl9 

% - % M23.R19 
Mi " % I M23.R19 
l*-% I R19 

R19 
Rl9 
Rl9 
R19 
R19 
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P HI P IV 

Elcmcel Wavelength 1 Meanly Uutoptei Configuration 
—                —= 

Tern J-J Reference» 

P III 1290.13 1 3»3p«-3»3p(»P,)4s tp.tf %-* R19 
P 511 1318.91 10 SOp'-JsSppP'JSd «P-*P' Vk-% RI9 
P III 132551 70 3»3p«-3t3p(»P*)3d *P-*P* %-* RI9 
P (II 1334.87 650 1 3»*3p-3s3p* **P*-«D tt-% M23,Ri9 
P HI 1337.50 70 3d  5p •D-*P* %-% RI9 

P III 1337.71 150 W-5p «D-»P* %-% RI9 
P III 1343.8 70  -A 3$3p(»r)3<J-3s3p(,P*)4f «P*-«D %-% RI9 
P III 1344.34 1000 1 3»»3p-3s3p» **P*-»D %-« M23.R19 
P III '.344.90 650 1 31^-3*3^ *«P*-«D %-% M23.RI9 
P HI 1347.00 200  -A 3s3p(»P*)3d-3s3p(*P*)4( «p-.4J> %-% R19 

P HI 1347.5! 10   A 3»3p(,P*)3d-3s3p(llP,)4f «P*-«D %-% R19 
p ir* 1348.45 10 -A 3s3p(»P,)3d-3«3pCP*)4f 4P*-«D ¥»-% RI9 
p u; 1349.11 200 -A 3s3p(*P*)3d-3s3p(»P*)4f «P*-«D y,-% R19 
if III 1354.96 10 4» -5p »S  «P* Vi-% RI9 
2- HI 1370.39 10 -A 3»3p(*P*)3d-3s3p(>P*)4f «D"-«D *-* RI9 

P III 1372.01 100  -A 3»3p(*P*)3d-3s3p(»P°)4f «D°-«D %-* RI9 
? III 1372.71 300   A 3$3p(*P*)Jd-3s3p(»P*)4f «D"  «D *-* Ri9 
P HI 1374.78 100  -A 3*3p(»P*)3d-3s3p(»P')4f «D°-«D %-% RI9 
P HI 1379.87 500 7 4p-6d •P*-«D %-% M23.RI9 
P HI 1380.46 1000 7 3s3p»-3p> «D-»D° %-% M23.RI9 

P HI I3tl.il 1000 7 3s3p*-3p> *D - »D° *-% M23.F19 
P HI ■381.63 800 7                               3s3p»-3p» *D - *D° *-* M23.R19 
p ni 1429.24 100 3s3p»-3p» >S - »P° Vi-% Rl» 
p III 1430*1 200 3s3p»-3p' »S  »P* %-* RI9 
P HI 5447.51 200 3s»4s-3s3p(»!>°)4s ts-tp» V,-* R19 

P HI 1471.2 10 3s»3d -'iJp(»P*)3d *D - «P*         ? %-% RI9 
P HI 1492.1 500 3s»4s-3s3p(»P")3d »S - »P"          ? Vi-% R19 
P HI 1501.55 700 6 3s3p*-3s»4p »D • *P° %-% M23,RI9 
P III 1502.27 1000 6 3s3p,-3s*4p »D-«P" %-% M23.RI9 
P HI 1504.72 900b 6 3s3p*-3s'4p >D-*P° %-% R19 

P HI 1618.66 600 3d-4f »D-*r %-* R19 
? HI 1618.94 600 3d-4f »D-»F° %-% R19 
P HI 1635.80 200 3s3p,-3p» ip.«p° ft-y, RI9 
P HI 1637.38 100 3s3p»-3p» «p.ip- tt-% R19 
P HI 1645.91 200 3s3p*-3ps tp.jp- *-% R19 

P HI 1647.55 300 3s3p»-3p» ip.ip» %-% R19 
P HI 1674.26 1 4p-6s »P° - »S K-Vi RI9 
P HI 1678 12 10 4p-6s »y - »s %-* R19 
P HI 1693.03 100 4p-5d »P°-»D %-% R19 
P HI 1696.92 too 4p-5d "P°-»D *-% Rl9 

P HI 1756.82 in 3s»3p-3s3p* ?'P°-«P *-% R19 
P HI 1757.68 100 Ss'Sp-S^p1 fV - 4P %-% R19 

PHOSPHORUS IV (I»+), Z = 15 
Ground State  ls22s22p63s2 »So (12 electrons) 
lonization Potential 414 312.4 cm1; 51.37 eV 

Element Wavelength Intensity Multiple! Configuration 
  

Term 
i—" ' 

J-I Reference» 

P IV 284.0 20h 3s*-3s6p g'S - 'F° 0-1 R19 
P IV 312.44 160 3s'-3s5p (f»S - »P° 0-1 RI9 
P IV 359.63 20 3s 3p-3s 6s »P°-»S 2-1 R19 
P IV 388.32 240 3s«-3s4p *'S - »p- 0-1 R19 
P IV 414.60 10h 3s 3p-3s 5s »P°-»S            ? 0-1 R19 
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P IV 

p IV 
p IV 
p IV 
p IV 
P IV 

P IV 
P IV 
P IV 
P IV 
P IV 

P IV 
P IV 
P IV 
P IV 
P IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

P IV 
P IV 
P IV 
P IV 
P IV 

p rv 
P IV 
P IV 
P IV 
P IV 

P IV 
P IV 
P IV 
P IV 
P IV 

P IV 
P IV 
P IV 
P IV 
P IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

P IV 
P IV 
P IV 
P IV 
P IV 

P IV 
P IV 
P IV 
P IV 
P IV 

415.02 
415.82 
444.25 
445.19 
472.96 

522.02 
629.02 
629.92 
631.79 
648.51 

649.69 
652.79 
653.51 
654.54 
654.86 

655.78 
656.55 
680.57 
756.51 
765 28 

776.37 
823.18 
824.73 
827.93 
843.98 

845.99 
846.12 
846.49 
847.00 
847.66 

849.76 
850.39 
851.09 
860.45 
861.55 

863.32 
865.04 
866.84 
875.13 
877.49 

879.31 
907.59 
908.05 
950.66 
963.99 

1006.22 
1025.56 
1028.09 
1030.51 
1033.10 

1035.50 
1064.60 
1065.55 
1066.64 
1072.53 

1073.37 
1086.94 
1088.61 
1091.44 
1093.32 

'0i*.!8 80 
1101.65 40 
1111.13 4G 
1116.92 2C 
li18.59 160 

20 
«0 
20 
20 
80 

10h 
120 
160 
400 

5« 

20 
80 
80 
40 

120 

80 
80 
20 

240 
10 

120 
800 
800 

1000 
40 

80 
80b 
40b 

200 
240b 

160 
120 

10 
80 
40 

120 
120 
20 

410 
440 

80 
80 

160 
1000 

100b 

40 
160 
40 

400 
320 

320 
120 
120 
80 

120 

120 
80 

120 
160 

P IV 

3i3p-3s5s 
3»3p-3t5* 
3»3p-3i4d 
3s3p-3s4d 
3s 3p-3s 5s 

3s3p-3s4d 
3s3p-3s4s 
3s3p-3s4s 
3> 3p- 3s 4s 
3sM-3s5f 

3s3d-3s5f 
3p» 3P4s 
3p* - 3j>4s 
3p« - 3p4s 
3p« - 3p4s 

3P2 

3p« 
3p>. 
3p» 

3p4s 
3p4s 
3p4s 
3p3d 

3s3d-3s5p 

3s3p-3s4s 
3s 3p- 3s 3d 
3s 3p-3s 3d 
3s3p-3s3d 

3p«-3p4s 

3p»-3p3d 
3s 3d-3p 3d 
3s 3d-3p 3d 

3p»-3p3d 
3p*-3p3d 

3p*-3p3d 
3p*-3p3d 
3p»-3p3d 
3p»-3p3d 
3p»-3p3d 

3p»-3p3d 
3pJ-3p3d 
3ps-3p3d 

3s3d-3s4f 
3s3d-3s4f 

3s3<f-3s4f 
3p»-3p3d 
3p»-3p3d 
3s»-3s3p 
3p*-3p3d 

3s3d-3s4p 
3s3p-3p» 
3s3p-3p2 

3s3p-3p» 
3s3p-3p» 

3s3p-3p» 
3s 3d-3p3d 
3s 3d-3p 3d 
3s 3d-3p 3d 
3s4s-3s5p 

3s4s-3s5p 
3s 3d-3p 3d 
3s 3d-3p 3d 
3s 3d-3p 3d 
3s4s-3p4s 

3s4s-3p4s 
3s4s-3p4s 
3s3p-3s3d 
3s 3p-3s 3d 
3s3p-3p» 

•P*-*S 

»r.«D 
»P*-»D 
•P*-'S 

»P'-'D 
•r-»s 
*p*-»s 

»D-»P 

»D-»F* 
»P-»P° 
T-»P* 
ip. ap« 
ap.ap« 

»p..p. 
«p.»po 
■D-'P* 
•D - 'P° 
»D - »P" 

'P° - >S 
JP°-»D 
JP°- 'D 
ap«. 3D 

■S - 'P« 

»P-'D" 
•D-'D" 
'D-'F° 
»P-»D° 
ap. »D° 

•v a. ap« 
ap. aD« 
aP-»D' 
»p. ap« 
ap.jpo 

ap.jpo 
ap.sp. 
ap. ap« 

JD - »F° 
'D - 'F° 

»D - »F° 
'D-»D° 
'D- 

«'S- 
'S- 

•D-'P« 
»P° - ap 
3P° - ap 
'P°-»P 
ap«.ap 

ap«. ap 
SD - »U° 
»D - an" 
3D - ap« 
aS-ap- 

SS - ap- 
SD - ap« 
aD. jp. 
ao-ap» 
as - ap° 

as - ap» 
as - ap» 

ap».iD 

ap«.iD 
ip».iS 

1-1 
2-1 
1-2 
2-3 
1-0 

1-2 
0-1 
1-1 
2-1 
3-4 

2-3 
1-2 
0-1 
!-l 
2-2 

1-0 
2-1 
2-1 
2 I 
2-1 

1-0 
0-1 
1-2 
2-3 
0-1 

0-1 
2-2 
2-3 
1-2 
l-l 

2-3 
2-2 
2-1 
1-0 
1-1 

Rl» 
Rl9 
RI9 
RI9 
R|9 

Rl9 
M23.RI9 
M23.RI9 
M2S.R19 
RI9 

Rl9 
Rl9 
Rl9 
RI9 
Rl9 

R19 
R|9 
RI9 
RI9 
RI9 

R19 
M23.R19 
M23.RI9 
M23,kl9 
RI9 

Rl9 
Rl9 
RI9 
Rl9 
Rl9 

1-2 
2-1 
2-2 
3-4 
2-3 

1-2 
2-2 
2-3 
0 1 
0-1 

2-1 
1-2 
0-1 
2-2 
1 -0 

2-1 
3-3 
2-2 
1-1 
1-2 

1-1 
1-0 
2-1 
3-2 
1-2 

1-1 
1-0 
1-2 
2-2 
1-0 

R'9 
R!9 
RI9 
Rl9 
R19 

RI9 
R19 
R19 
R19 
Rl9 

R19 
Riy 
RI9 
M23.R19 

|Rl9 

RI9 
M23.R19 
M23.RI9 
M23.R19 
MZ3.R19 

M23.R19 
R19 
RI9 
Rl9 
R19 

R19 
Rl9 
R19 
R19 
RlV 

RI9 
RI9 
RI9 
Rt9 
RI9 
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P IV P V 

Fitment Wavelength Intensity Multiple! Configuration Term J-J References 

P IV 1161.87 40 3s4s-3s5p 'S-'P* 0  1 RI9 
P IV 1197.82 40 3s4p-3s5d >P*-'D 1? R19 
P IV 1203.41 40 3s4p-3s5d 'P*-«D 0-1 P.-.9 
P IV 1204.30 40 3s4p   3s5d »P*-*D 1-2 Jtl9 
P IV I20C.52 40d 3s4p-3s5d »P*-»D 2-3 R!S 

P IV 1264 48 40 3s 4s-3p 4s >S - 'P* 0-1 R19 
P IV 1467.59     P 40 3s«-3s3p s'$*r 0-1 R19 
P IV 1484.51 240 3>3d-3i4p »D  »P* 3-2 RI9 
P IV 1487 80 160 3s3d-3s4p *D »P* 2-1 RI9 
P IV 1489.10 160 3s3d-3s4p »D-'P* 1-0 Rl9 

P IV 1589.02     P 3p» - 3s4p 'S - 'P* 0-1 Kl 
P IV 1612.53      P 3?»-3s4p iS.jp 0-1 K8 
P IV 1640.58 120 3s3p-V 'P°-'D 1-2 R;9 
P IV 1673.76 20 3s 3D    p* ip»  »p 1-0 RlS 
P IV 1691.81 40 3>4p-3«5l •P*   'S 1-0 Rl9 

P IV 1888.65 400 5 3s3p-3s3d 'P*-'D 1-2 M23.R19 
P IV 1902.62 40 3s4p-3s5s T-'S 0-1 RI9 
P IV 1904 80 40 3s4p-3s5s «po.»S 1-1 RI9 
F IV 1910.18 40 3s4p-3s5s »P*-»S 2-1 RI9 

PHOSPHORUS V (P*+), Z = 15 
Ground State  ls22ss2p«3s 2S,/2 (11 electrons) 
Ionization Potential 524 460 cm1; 65.023 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

P V 210.00 10 3»-8p g*S-*P° Vi-% R19 
P V 217.22 20 3s-7p S»S-'P° ■A-% R!9 
P V 229 83 200 3s-6p g'S - »P° %-* R19 
P V 255.60 500 3s-5p g'S-'P" Vi-% R|9 
P V 255.69 500 3s-5p g*S*P° %-% RI9 

P V 264.94 300 3p-7d »P°-»D %-% R19 
P V 273.13 10 3p-7s »P°-»s %-% SI9 
P V 280.61 150 3p-6d »P° - »D %-% R19 
P V 2% 11 70 3p-6s »p. iS %-% R19 
P V 310.58 200 3p-5d 'P° - »D Vi-% Rl9 

P V 311.35 250 3p-5d »P" - »D %-% R19 
P V 328.46 300 3s-4p g*S-*P° %-% RI9 
P V 328.77 300 3s-4p *»S-»P° %-% R19 
P V 347.24 150 3p-5s »P° - »s %-% R19 
P V 348.19 250 3p-5s ip°. is %-Mi RlS 

P V 389.50 200 3p-4d jp°. «D Mi-% RI9 
P V 390.70 550 3p-4d ap.. aD %-% R19 
P V 410.07 150h 3d-6f »D - »F° tt-% R19 
P V 475.61 550h 3d-5f «D - «F° %-% Rl9 
P V 542.57 500 3p-4s ip». «s Mr-% RI9 

P V 544.91 550 3p-4s ,po.»s %   % R19 
P V 673.89 650 3d-4f »D - »F° *-% RI9 
P V 865.44 1000 3p-3d »p°-»D %-*! R19 
P V 871.40 lOOOd 3p-3d »p°-»D %-% R19 
P V 997.64 200 3d-4p »D - »P° %-% R19 

P V ; 000.36 200 3d-4p »D  >P° %->* R19 
P V 11'7.98 1000 3s-3p g*s-*r %-% R19 
P V 1128 01 650 3s-3p g'S - »P° %-% R19 
P V 1385.11 20 4p-5s *P°-«S %-% R19 
P V 1447.92 150 4d-5f »D - »F° %-% RI9 
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P V P VII 

ekaeal Wavelength Intensity Mvhiplet Confignmuon Tern                     J - J References 

P V 1610.54 20 4f-5| »F*-«G VM   % R19 

PHOSPHORUS VI (P»+), Z = 15 
Ground State  ls22s*2p« »S0 (10 electrons) 

Ionization Potential  1 777 900 cm1; 220.43 eV 

Element Wavelength Intensity Multiple! Configuration Teroi J-J References 

P VI 57.93     P 2p* - 2p»(1P*)9d *'S-%[%]' 0-1 M22 
P VI 58.29     P 2p«-2p»(»P')8d *'s -%(%r 0-1 M22 
P VI 58.73     P 2p» - 2p»(«P*)7d g'S-ViW 0-1 M22 
P VI 58.96     P 2p«-2p»r»P°)7d g'S-Wk]- 0-1 M22 
P VI 59.78     P 2p« - 2pVP°)6d *'s-"M*r 0-1 M22 

P VI 60.02     P 2p« - 2p*<*P*)6d *'s-%[%r 0-i M22 
P VI 60.57     P 2p*-2p»(,P0)6» «'s-Mti^r 0-1 Ms 
P VI 61.622 50 2p»-2p»(»P°)5d g'S-*{*]' 0-1 F18 
P VI 61.869 50 2p«-2p«(,P°)5d *'S-*[%)• 0-1 FI8 
P VI 61.970 50 2p«-2p»(«P°)5d s!s-%w 0-1 Fll 

P VI 63.18     P 2p«-2p*(,P<'>5s .«'svii^r 0-1 M22 
P VI 63.45     P 2p»-2p»(,P°)5s • 'S-*!.*]' 0-1 M22 
P VI 65.308 150 2p« - 2p,i(»P°)4d t's-'M*r 0-1 Fl8 
P VI 65.640 350 2p«-2p'(*n4d «'S-%[*10 0-1 "18 
P VI 65.940 350 2p--2p«(*P°)4<ä g*s-wkr 0-1 VI» 

P VI 69.121 50 2F«-2pifP°)4s «'s -%[%r 0-1 is 
P VI 74.951 400 2p«-2pl,(,P°)3d «"• -%[%r 0   i F!8 
P VI 75.648 200 2p»-2p»(?P°)3d *«S-*[%)• 0-1 r!8 
P VI 76.534 50 2p«-?p»(»P')3d *is -*[|*r 0-1 Fl8 
P VI 90.647 500 2p«-2p»(:lP°)3s «'s -%i%r 0-1 F18 

P VI 91.471 500 2p«-2p«(,P°)3s «•S-%[%1* 01 FI8 

PHOSPHORUS VII (P"+), Z = 15 
Ground State  ls22s22p5 2Pv2 (9 electrons) 

Ionization Potential 2 123 100 ca1; 263.22 eV 

Element Wavelength Intensity fc-jltiplet Configuration Term J-J References 

P VII 54.708 50 2p» - 2p4('D)4d j»P°-»P %-% F18 
P VII 54.887 100 2p»-2p4('D)4d g'V°-»P %-* F18 
P VII 56.174 50 2p" - 2p«(»P)4d g'r - «p %-% FI8 
P VII 56.282 10 2p« - 2p<(»P)4d g*P° - 'D Vt-* F18 
P VII 56.322 120 2p»-2p4('P)4d g»p -»p ■&-% F18 
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P VII P Vffl 

Hemtnl Wavelength Intensity Mulupki Coafigsmioa r             Tcrsa j J Referraces 

P VII 57 42     P 2p»   7 -« 'D4i t*r n> %-* 1122 
P VII 57.66     P 2p*-.<      J)4I f»r-»D *-% 1122 
P VII 58.972 35 2p*-2 '   °»-*« ,«P*-«P %     4 Fit 
? VII 59 028 15 2r> - 2p-(JP)4i g*r v V»    % Fit 
P VII 62.245 150 ip»VM g*r  *D %-% Fit 

P V!I 62.515 50 2p*-2p43d t*r *D %-% Fit 
P VII 64.286 150 2p*-2p4('D>3d t*r ■*& %-% Fit 
P VII 64 361 250 2p»-2p4('D)3d g*r «D %-* Fll 
P VII 64 579 150 2p»-2p4('ü)3d f«p*-«p %-% Fit 
P VII 64.587 100 2p»-2p"('R)3d **P* *s HtH, Fit 

P VII 64 635 200 2p»-2i/('D)3d g*r -*D %-* Fit 
P VII 66.17     P 2p*-V('P)M iff %-% 1122 
P VII 66.432 150 2p»-2p4(»P)3d r»P-.tp %-* FlU 
P VII 66.488 50 2p»-2p'('P)3d g*r f %-% Fll 
P VII 66.576 100 2p»-7p4(,P)3d g*r *D «-« Fll 

P VII 66.691 150 2p»-2p4('P)3«i r»r-«D %-% Fll 
P VII 6675      P 2p*-2pV'!)3<l *«r-»p ¥»- V» If 22 
P VII 67 989 50 2s2p«-2i2js1(,P")3d "S-4* % Fll 
P VII 68.147 50 2s2p»-2slr

s T")3d *s r *- Fll 
P VII 72.684 100 2p*  2p4 g*r *s %-* Fll 

P VII 73.070 100 iv*-2p*y* g«P--«S %-% Fll 
P VII 75.924 450 2;*i-2p«(,D,j! g*r *D %-% Fll 
P VII 76.344 200 2|i»-2p«('D)3s g*r *D %-% Fll 
P VII 77.969 250 2p'-2p4(»P)3s »*r-*p %-*» Fll 
P VII 78.285 400 2p»   2p«('P)3s «*r-*p %-% Fll 

P VII 78.414 150 2p»-2p4(»P)3s ftr*p v»-* Fit 
P VII 78.734 250 2p*-2p4(»P)3s *«r *P %-* Fll 
P VII 80.5C7 50 2s2p«   2s2p*(*P*)3s «S-»P* V»-1* Fit 
P VII 80813 100 2s2p*   2s2p*(*P°)3s «S-'P° V»-% Fit 
P VII 219.91 450 2s*2p»-2s2p« gf *s %-tt Fll 

P VII 223.48 350 2s«2p*-2s2p» **r-*s ■li-1* Fll 

PHOSPHORUS VIII (Ff), Z = 15 
Ground State  ls22s22p4 3P2 (8 electrons) 

Ionization Potential 2 495 600 cm »; 309.41 eV 

Element Wavelength Intensity Multiplet Configuration Term J   J References 

P VIII 45.69     P 2p4-2p»(»D°)5s •D - »D° 2-2 1122 
P VIII 48.86     P 2p4-2p*(4S*)4d **P-*D- 2   3 ICQ 
P VIII 49 <7     P 2p* - 2p5(,P°)4s 'D-'P° 2-1 M22 
P VIII 50.48     P 2p4-2ps(,D"')4s 'D - 'D° 2-2 M22 
P VIII 50.95      F 2p4-2pJ(,P°)4s ■s-'r V- 1 1422 

P VIII 55.672 120 2p4-2p»(V)3d gf-tr 2-3 Fit 
p vm 55.710 70 25>4-2ps<»P°)3d g"P-*D° 1 -2 Fit 
P VIII 55.876 300 2p4-2pa(,P°)3d g*p.*r 2-2 Fll 
F VIII 55.926 100 2p4-2p'(*P°)3d g*p-*r 2-1 Fll 
P '/HI 57.042 450 2p4-2p3(,D°)3d gV-'W 2-3 Fll 

P VIII 57.230 350 2p4-2ps(*D")3d g>VW 1 -2 Fll 
P VIII 58.018 350 2p4-2p'(*D°)3d «D-'F° 2-3 Fll 
P VIII 58.506 150 2p4-2p'(«D°)3d ■D-'D" 7-2 Fit 
P VIII 58.776 50 2p4-2p»(»D0)3d "D-'P" 2-1 Fit 
P VIII 59.302 350 2p4-2p'(4S°)3d g'P -*D' 2-3 Fit 
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P VIII P IX 

Hemem 
^ = nc  

Wivelengih Inie'.nf    ■ alulupkt Coaficmboa Tern J J Reference« 

P VIII 59516 -.50 2p*-2p»(«S*)M tf n>' 1-2 PIS 
P VIII 64.051 80 2p4 -2p»(»P*)Jt t*f *r 2-2 PI8 
P VIII 64 100 20 2p4   Zp*Cr)i% t*t*r :-j Fit 
p vin 64 337 100 2p<-2n*(»p-)3» t*f *r i i Fl» 
P VIII 64 361 300 2p«   2p»(*P*)>» gV-V 10 Hi» 

P VIII 65 78« 350 2p4-2,<,CaD")3t ft.fr 2-J Fll 
P VIII 66 051 350 2p4  2p*(*D*»i «f *D" 1-2 Fit 
P VIII f>7.587 300 2p4-2pJ(,D*)3i ■D-'D* 2-2 Fll 
P VIII 68.384 200 2p4 ^pVS*)*» gV *S' 2   1 Fit 
P VHl 68 385 100 2p4-2p'(*P-)3. ■S-'P* 0-1 Fll 

P VIII 68 634 100 2p4-2p»(4S*)3* g*9 *S' I-! Fit 
p via 196 76 400 2*»2p4-2»2p» •D -if 2-1 Fit 
P VIII 244.55 100 2«»2p4-2«2p* g*p *r 2-1 Fll 
P VIII 24632 50 2i»2p4-2i2p» t*PT 1-0 Fit 
P VIII 247.64 250 2»>2p4-2a2p» e*P*p- 2-2 Fll 

P VIII 248 04 150 2i«2p4-2.2p» g*P *f 1 -1 Fll 
P VIII 249 32 100 2.*2p4-2»2p» g*v *r 0-1 Fll 
P VIII 251 23 150 2«*2p4-2s2p« g *p - »p* 1 -2 Fll 

PHOSPHORUS IX (P«+), Z - 15 
Ground State  ls*2s*2p3 *S°Vi (7 electrons) 

lonization Potential 2 998 300 cm »; 371.73 eV 

Klement Wavelength Intensity Muitiplct Configuration Term 1   J Reference« 

P IX 41 556 150 2p»-2p,(,D)4d »D° - »F •k-Vt Fll 
p r; 48.925 350 2s'2p'-2»2p,(*S")3p *4S°  4P *-■* Fll 
P IX 50.511 200 2pJ   2p»('P,3d *4S°  4P %-* FU 
P IX 50 560 300 2p»   2p»('P)3d *4S*-4P %-«* Fll 
P IX 50 626 too 2p1-2p»('P)3d g*S°  4D *-% Fit 

P IX 5; 156 450 2p»   2p»('D»3d «D° - «F «.-% F18 
P IX 51 861 300 2p,-2p,('P)3d »D° - »D *h   *h FU 
P IX 51.889 100 2p*-2p'(»P)3d >D°  «D %-% FI8 
P IX 52.160 300 2p,-2p»('D)3d »P°-»D *-■* FI8 
P IX 52.552 150 2p,-2p::(»P)3d «L-'-«F %■% 

,:'8 

P IX 52.709 150 2p»   2p«(,P)3d iD" - »F %-% Fll 
P IX 52 980 250 2p,-2p»('P)3d •P*  »D %-% Fll 
P IX 54.124 150 2pa   2p«(»P)3d •P*  »P %-% Fll 
P IX 55.066 100 2s2p4-2s2p»(*S'>)3d 4P . 4D° 

%■■% Fll 
P IX 55.220 100 2s2p4-2-2p»(»S'')3d 4P - «D° •A-«* Fit 

P IX 55.299 50 2s2p4-2s2p»(*S°)3d 4P   4D' ■fr-% Fll 
P IX 57 083 450 2p,-2p«(»P)3s r4s° - 4P %   % i is 
P IX 57.266 350 2p»-2p»{*P}3* *4S°-4P %-* Fll 
P IX 57.339 150 2pJ-2p»(sP)3s g*S°  4P *-* Fll 
P IX 57 683 100 2p»-2p«;'D)3s 'D'  «D %   * Fit 

P IX 57.711 50 2p'-2pJ('D)3s •D° - »D %-* Fll 
P IX 61.065 50 2p>-2p«(1P)3s »r-4P %-«* FU 
P IX 61.270 50 2p,-2p»('P)3s ip« . 4P %-% Fit 
P IX 61 320 50 2s2p4-2s2p'(»D°)3s »D - »D" *-* Fll 
P IX 19461 300 2s»2p»-2s2p4 iD"  >p **-% Fll 

P IX 197.25 400 2s«2p»-2S2p4 »D° - »P %-% Fll 
P IX 228.25     P 2s» Jv*   2s 2p4 •F. iS %-* M22 
P IX 234 .M      P 2s2p4-2p» »D - »P* s-% M22 
P IX 250i)5      V 2s»2p'-2s2r>4 «D° - *D %-% M.22 
P IX 250.:i7 150 2«.»2p»-2s?p4 »D° - »D %-% Fll 
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P IX P X 

Mciucnl Wavelength Intensity 
1 r            ■  

Muihpki                             Configuration Term J - J    j     References 

P !X 
P IX 
P IX 

2507} 
285 36 
2895? 

L 

200 2s»2|r»-2s2p4 

2i»2p»-2s?.p4 

2s'2p»-2s2p4 

«D' - *D 
g'S'   4P 
f4S'-*P 

Fl8 
M22 
M22 

PHOSPHORUS X (P9'), Z =  15 
Ground State   ls22s22p2 3P0 (6 electrons) 

Ionization Potential  3 423 900 cm"1;  424.50 eV 

Hcmenl Wavelength Intensity Multiplcl Configuration Term J   J References 

P X J.V75 50b 2i.»-2p4d g*V - »D° 2-3 FI3 
P X 44 364 250 2j»2p»-2s2p»<4P)3p g»P-»D° 2   3 Fl8 
P X 55 905 75 2s2p*  2s2p»(4P)3d »S°-*P 2-1 Fl8 
p x 45931 125 2s2p»-2s2p»(4P)3d JS°-SP 2-2 Fl« 
P X 45 963 200 2s2p»-2s2p»(4P)3d *S°-*P 2-3 Fi8 

P X «»294 450 2p»-2p3d g>P*D° 1 -2 F!8 
P X «6 334 450 2p»-2p3d g'P-'D° 2-3 F18 
P X 46636 300 2s2p»-2s2p»(»D)3d >D°-»F 3-4 F18 
P X 46 769 350 2p»   2p3d >D - 'F° 2-3 F18 
P X 47.702 100 2'2pa   ■*s2p1(sD)3d »P° - »D 2-3 F18 

P X 47.896 50 V -2p3d 'D   'D° 2-2 F18 
P X 49.765 50 2, V  2;?p*(4P)3d »P°  »D 2-3 F18 
P X 49 803 25 2s  p»-2s2p*<4P)3d »P' - »D 1 -2 F18 
P X 49 865 15 2Sip

s-2s2p*(4P)3d »P° - »D 0-1 Fl8 
P X 5» .155 450 2p»-2p3s -jp . 3p» 2-2 F18 

P X 52 158 250 2p»-2p3s "D-'P" 2-1 F18 
P X 52 594 200 2s2p»-2-:2p»<:<D)3s jp« . 3D 2-3 F18 
P X 56.597 150 2s2p»-2s2p»('D)3s ■P°   -D 1 -2 Fl« 
P X 203 87 2s»2p»-2s2p» £»P - aS° 0-1 F16 
F X 205 38 50 2s»2p»-2s2p3 ^-»S' 1 -1 F18 

P X 207 35 2s12p»-2s2p:l 'D   'P° 2-1 Fi6 
P X 207 67 200 2s» 2p1- 2s 2p» g'P-3S° 2-1 FI8 
P X 235 27 400 2s»2p»-2s2p» ■D - 'D° 2-2 F18 
P X 23695 2s»2p»   2s 2p» 'S - 'P° 0-1 Fl 
P X 238.53 2s?ps-2p» »D° - 3P 3-2 Fl6 

P X 263.22 2s»2p»-2s2ps g*p . 3p° 0-1 Fl 
P X 265 62 2s'2p»-2s2p:l g*p.*p° 1 -2 Fl 
P X 265.79 2s»2p»   2s 2p» g'P     ~P° 1 -0 Fl 
P X 269 48 2s»2p»   2s 2p» tf'F     'P° 2-2 F3 
P X 309.44 ?s»2p»-2s2p» g'p.s.y 0-1 F3 

P X 31287 2s»2p»-:s2pa g*Y - »D° 1 -2 F3 
P X 318.79 2s»2p»-'s2p3 23P - »D" 2-3 F3 

H    He    Li    Be    B   C    N   O    F    Ne    Na    Mg   Al   Si    P   S   Cl    Ar    K    Ca   Sc    Ti   V    Cr   Mn    Fe   Co   Ni   Cu   Zn   Ga   Gc    \s   Se    Br    Kr 
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P XI P XII 

PHOSPHORUS XI (P">+), Z = 15 
Ground State  ls*2s*2p *PJ/2 (5 electrons) 

Ionizjtior. Potential 3 868 100 cm»; 4^9.57 eV 

F.ic.ncnl Wavelength Intensity Multiple! Configuration Term J-J References 

P XI 30.34 150 2p-5d «2P°-«D %-% Fig 
P XI 33.01 200 2s2p»-2s2p('-)4d 4P-«D° %-% F18 
P X'. 33.23 100 2p-4d e'P°-2D %-% Fig 
P XI 34.35 150 2s2p»-2s2j,'P°)4d 2D-2F° %-% FIR 
P XI 42.006 150 2s2p*-2s2p('P°)3d »D - »F° %-% Fig 

P XI 42.468 100 2s2p*-2s2p(»P°)3d *P - «L. %-* Fig 
P XI 42.479 150 2s2p»-2s2p('P<')3d *P-*D° *-% Fig 
P XI 42.599 150 2p - 3d g*P°  2D 'h-f, Fig 
P XI 42.764 200 2p-3d «2P°-»D %-% Fig 
P XI 43 488 50 2p3-2p«('P)3d 4S°-«P %-% Fig 

P XI 43.529 70 2p3-2p»(3P)3d *S°-«P %-% Fig 
P XI 43.it* 100 2s2p»-2s2p('P°)3d ip. 2D» %•% Fig 
P XI 44.115 300 2s2p2-2s2p(3P°)3d 2D - 2F° *-% Fig 
P XI 44.987 100 2s2p2-2s2p(3P°)3d 2D - =D° %-% Fig 
P XI 45 997 400 2p-3s g'P -'S %-% Fig 

P XI 46.203 450 2p-3s j?2P°-2S %-% Fig 
P XI 231.67 100 2s22p-2s2p2 

g*P°-*P Vi-% Fig 
P XI 234.84 400 2s*2p-2s2p» gtp-.tf %-Vi Fig 
P XI 237.00 400 2s22p-2s2p2 g'P°-'P %-% Fig 
P XI 240.31 100 2s»2p-2s2p2 g'P -2P %-"A Fig 

P XI 247.94 2s»2p-2s2p» ?2P° - «S %-'A F3 
P XI 253.90 2s2p2-2p3 2D - 2P° %.% Fl 
F XI 254.05 2s»2p-2s2p2 g'P°-'$ %-% F3 
P XI 254.54 2s2p2-2p3 2D - 2P° %-Vt Fl 
P XI 261.92 2s2p*-2p» «P-«S° % - % Fl 

P XI 264.41 2s2p2-2p3 *P  *S° %-% F3 
P XI 268.02 2s2p2-2p3 «P-«S° %-% F3 
P XI 315.64 2s22p-2s2p2 g'P°-2D M>-% F3 
P XI 317.24 2s2p2-2p3 2D - 2D° %-% F3 
P XI 325.31 2s2p2-2p3 2S - 2P° Vi-% Fl 

P XI 325.52 !                        2s22p-2s2p" g'P  2r %-% F3 
P XI 326.45 2s2p2-2p3 'G - 2P° %■%   Fl 
P XI 352.26 2s2p2-2p «P. sp° i - •» Fl 
P XI 353.59 2s2p2-2p3 2p . *p° "Ä - % Fl 
P XI 358.94 2s2p2-2p'' 2p . 2p° %-%    F3 

P XI 360.36 2s2p2-2p3 2p . 2p= %-'/2 Fl 
p >i 487.-n 2s2n2-2n3 2S - 2D° '.i-% F3 

PHOSPHORUS XII (Pn+), Z = 15 
Ground State  ls22s2 »So (4 electrons) 

Ionization Potential 4 520 100 cm '; 560.41 eV 

Element Wavelength Intensity Multiple! Ccnfigu.dtion Term J-J References 

P XII 25.788 0 2s2-2s5p *'S - >P° 0-1 Gig 
P XII 27.049 10 2s2p-2s5d ap°  3D 1-2 Gig 
P XII 27.10! 10 2s2p-2s5d 3P° - 3D 2-3 Gig 
P XII 27.677 0 2p»-2p5d 2P - 3D° 2-3 Gig 
P Xli 25.017 10 2p2-2p5d 'D-'F° 2  3 Gig 
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P XII pxn 

Element 

P XII 
P XII 
P XII 
P XII 
P XII 

XII 
XII 
XII 
XII 
XII 

XII 
XII 
XII 
XII 
XII 

P XII 
P XII 
P XII 
P XII 
P XII 

P XII 
P XII 
P XII 
P XII 
P XII 

p xn 
P XII 
P XII 
P XII 
P XII 

XII 
XII 
XII 
XII 
XII 

xn 
XII 
XII 
XII 
XII 

P XII 
P XII 
P XII 
P XII 
P XII 

XII 
XII 
XII 
XII 
XII 

XII 
XII 
XII 
XII 
XII 

Wavelength 

28.304 
28.549 
29.622 
29.973 
29.996 

30.060 
3C.667 
30 722 
30.749 
31..T90 

31.327 
31.527 
32.304 
36.520 
36.562 

36.613 
36.655 
36.697 
36.792 
36.975 

37.041 
37.074 
37.347 
38.629 
39.310 

39.354 
39.456 
39.664 
«.'• ;*■< 

40.171 

40.30i 
40.348 
40.338 
40.429 
40.478 

40.613 
41.471 
41.518 
41.634 
41.700 

42.553 
42.6*7 
42.679 
42.763 
42.77* 

44.C44 
278.30 
327.0 
327.27 
330.29 

333.88 
335.07 
338.41 
342.06 
548.38 

Intensity 

30 
10 
10 
K 
40 

60 
0 

40 
40 
40 

10 
30 

0 
30 
50 

80 
60 
40 
7C 

100 

10 
10 

150 
90 

120 

30C 
500 

40 
iO 
30 

200 
50 

120 
150 
20 

120 
50 
60 

120 
70 

20 
40 
20 

140 
20 

10 

Multiple! Configuration 

2s2p-2p4p 
2s»-2s4p 

2s2p-2p4p 
2s2p-2s4d 
2s2p-2s4d 

2s2p - 2s4d 
2p» - 2p4d 
2p» - 2p4d 
2p»-2p4d 
2p5-2p4d 

2p» - 2p4d 
2s2p-2s4d 

2p* - ?.p4d 
2s2p-2p3p 
2s2p-2p3p 

2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 
2s2p-2p3p 

2s2p-2p3p 
2s2p-2p3p 

2s*-2s3p 
2s2p-2p3p 
2s2p-2s31 

2s2p-2s3d 
2s 2p- 2s 3d 
2s2p-2p3p 

2p*-2p3d 
2p»-2p3d 

2p*-2p3d 
2p'-2p3d 
2p*-2p3d 
2p'-2p3d 
2p»-2p3d 

2p»-2p3d 
2s2p-2s3s 
2s2p-2s3s 
2s2p-2s3s 

2p*-2p3d 

2p»-2p3s 
2p»-2p3s 
2p»-2p3s 
2ps-2p3s 
2p*-2p3s 

2s 2p-2s 3s 
2s»-2s2p 

2s2p-2p2 

2s2p-2p2 

2s2p-2p» 

2s2p-2pJ 

2s2p-2p2 

2s2p-2p* 
2s2p-2p* 
2s2p-2p* 

Tenn 

•P* 'P 
If'S tp. 

'P*- 'D 
»p* »I) 
jp>. »D 

»p* »D 
•p »p. 

*p *P" 
*p >D° 
>D •F 

•D- >D* 
if- •D 
'S 'P* 

»p. »P 
»p. >P 

»P* »P 
»r 3P 
*p° 'S 
»P° 3S 
»po »D 

3p» »D 
jpo 3D 
«'S ip° 
ip» ■D 
3p° 3D 

JP° 3D 
SP° 3D 
'P° •'P 
»P 3po 
3P .3p« 

3P 3po 
3P -3D° 
3p -'D° 
3P -3D° 
'D .ip» 

'D .iF° 
»P° -3S 
jp° »S 
jp° -3S 
'D -'D° 

3p ..ip. 
ip ap. 
3P .3p. 

■D _,po 

»P -3P° 

lpo -'S 
K'S .,p. 
ipo -'S ,p. -*p 
jp° -3P 

'P° -SP 
3P° -3P 
3P° -'P 
3P° _3p 
■p. »D 

J-J 

2-2 GI8 
0-1 G18 
1-2 CIS 
0-1 Gil 
1-2 GI8 

2-3 Gl8 
1-2 Gl8 
2-2 GlS 
2-3 Gl8 
2-3 G18 

2-2 Ul* 
1-2 Git 
0-1 Gl< 
1-2 G18 
1-1 Gie 

2-2 G18 
2-1 G18 
1-1 Gl8 
2-1 Gl8 
2-3 G18 

1-1 Gl8 
2-2 Gift 
0-1 G18 
1-2 G18 
0-1 GI8 

1-2 G18 
2-3 G18 
1-1 G18 
1 -1 G18 
1-2 G'.8 

2-2 GI8 
0-1 G18 
1-2 G18 
2-3 G18 
2-1 G18 

2-3 G18 
0-1 GI8 
1-1 G18 
2-1 G18 
2-2 G18 

1-2 G18 
2-2 Gi8 
1-1 GI8 
2-1 G18 
2-1 GI8 

1-0 G18 
0-1 Ft 
i-0 K8 
1-2 F3 
0-1 F3 

1-1 F3 
2-2 F3 
1-0 F3 
2-1 F3 
1-2 F3 

Reference« 
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P XIII P XIV 

PHOSPHORUS XIII (P"+), Z = 15 
Ground State ls*2s 2St/j (3 electrons) 

Ionization Potential 4 935 000 cm »; 611.85 eV 

Element Wavelength Intensity   I Multiple! Configuration Term jj References 

P XIII 22.64 50 2p-8d »r-*D *-* FU 
P XIII 23.08 5t 2p-7d «P°-»D %-* FI8 
p xin 23.810 10 2p-6d *F  *D %-* G18 
P XIII 25.103 20 2p-5d »P*-*D ■■%-% Gil 
P XIII 23.169 20 2p-5d sp=.«D %-% Gil 

P XIII 26.608 10 2*-4p r«S-*p- %-* Gil 
P XIII 28.044 50 2p-4d »P*-SD %-% GI8 
P XIII 28.128 70 2p-4d *r »D %-* Gil 
P XIII 28.66 10 2p-4s jp-.»S %-% F!l 
P XIII 35.095 150 2s-3p g»S-'P* %»-% Gil 

P XIII 35.136 100 2s-3p g»S - »P° vi-% Gil 
P XIII 37.561 150 2p-3d «P°-»D 'i-% Gil 
r xni 37.706 20C 2p-3d »P°-»D %-* Gil 
P XIII 37.723 20 2p-3<J sp*.*0 %-% G'l 
p xin 38.754 30 2p-3s »P°-*S f,-'h Gil 

V XIII 38.921 50 2p-3s »P°-*S tt-% Gil 
P XIII 455.78 2s -2p g*s-*r fc-% F3 
P XIII 480.42 2s-2p S»S-»P* Vt-Hi F3 

PHOSPHORUS XIV (P13+), Z = 15 
Ground State  Is* »So (2 electrons) 

Ionization Potential 22 720 766 cm >; 2816.943 eV 

Element Wavelength Intensity Multiple! Configuration Term IS References 

P XIV 4.58     P Iss-ls5p S'S-'P" 0-1 Kl 
P XIV 4.68     P ls*-ls4p *'S - 'P° 0-1 K8 
P XIV 4.92     P Is»-ls3p ?>S-'P" 0-1 Kl 
P XIV 5.76     P ls»-ls2p g>S - 'P° 0-1 Kl 
P XIV 5 79     P ls»-ls2p s'S-'P" 0-1 K8 

P X?V 5.84     ? f ls»-ls2s g'S-'S 0-1 K8 
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P XV 

PHOSPHORUS XV (P"+), Z = 15 
Ground State Is 2SVi (1 electron) 

Ionization Potential 24 75* 943 cm1: 3069.76 eV 

P XV 
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S I S I 

SULFUR ! (S0+), Z = 16 
Ground State  ls*2s,2p,3s*3p4 SP» (!6 electrons) 

Ionization Potential 83 558.0 cm >;  10.360 eV 

Lie meat Wavelength lateaihy Multiplet Ceaftfuraboo Teem J-J References 

S I 1214.295 1 3p4-3p1(4S')l0d g*p-nr 2-2 K2 
S I 1214.318 7 3p4-3p*(4S')10d g«P-»D' 2-3 K.2 
S I 1218.571 2 3p4-3p»<4S*)9d g*P-»D* 2-2 K2 
S I 1218.595 19 3p4 - 3p'(4S")9d g*P-*D' 2-3 K2 
S I 1220.162 5 3p«-3p»(«S*)10d g'P »D- 1-2 K2 

S 1 1221.753 6 3p4-3p»(4S')10s gtp-'S' 2-1 K2 
S I 1222.799 1 3p4-3p»<4S')10d g*P-'D° 0-1 K2 
S I 1224.424 1 3p« - 3p»(«S')9d g»P-*D° 1-1 K2 
S I 1224.479 7 3p« - 3p»(«S°)9d gV-*D° 1-2 K2 
5 I 1224.544 7 3p4-3p*(4S')8d g*?-'D° 2-3 K2 

S ! 1227.089 4 3p4 - 3p*(«S*)9d g'P *D< 0-1 K2 
S I 1227.692 5 3p«-3p*(«S*)IOt g»P-»S° 1 -1 K2 
S I 1229.608 10 3p4-3p'(4S°)9s g'P-'S" 2-1 K2 
S I 1230.374 2 3p4-3p*(4S")10$ g'P *S' 0-1 K2 
S I 1230.473 * 3p4 - Sp'^Sd gf-'D' 1 -2 K2 

S 1 1233.132 1 3p4-3p»(«S*)8d g'P - 'D° 0-1 K2 
S I 1233.922 3 3s'3p4-3s3p« g'P   >P° 1 -1 K2 
S I 1235.624 7 3p4-3p'(4S°)9s g'P - »S° 1-1 K2 
S I 1236.632 4 3s*3p4-3s3ps g*P->P° 0-1 K2 
S I 1238.340 5 3p4-3p»(4S°)9s g'P-'S" 0-1 K2 

S I 1241.905 30 3p4-3p'(4S°)8s g*P-'S° 2-1 K2 
S I 1247.160 45 3p4-3p'(4S')6d g»P-'D° 2-3 K2 
S I 1248.045 22 3p4-3p'(4S°)8s g»P-»S° 1-1 K2 
S I 1250.814 12 3p4 - 3p»(4S°)8s g'P »s- 0-1 K2 
S I 1253.297 20 3p4-3p»(4S°)6d g3P-*iy 1 -1 K2 

S 1 1253.325 4C 3p4-3p»(<S°)6d g'P-'D0 1-2 K2 
S I 1256.093 22 3p4 - 3p»(4S°)6d g'P - >D° 0-1 K2 
S I 1262.8596 70 3p<-3p'(4S°)7s g'P - *s° 2-1 K2 
S I 1269.2086 50 3p4-3p'(4S°)7s g'P-'S' 1-1 K2 
S I 1270.7821 100 3p4-3p'(4S°)5d g'P-'D" 2-3 K2 

S I 1272.0749 30 3p4-3p»(4S')7s g'P-'S" 0-1 K2 
S I 1277.199 40 3p4-3p»(4S°)5d g'P - 'D° 1 -1 K2 
S I 1277.216 90 3p4-3p'(4S°)5d g'P-'D" 1 -2 K2 
S I 1280.0991 50 3p4-3p'(4S'')5d g'P - 'D° 0-1 K2 
S I 1295.6526 110 9 3p4-3p'('P°)4s g*p. ip° 2-2 K2 

S I i296.1738 70 9 3p4-3p»(»P°)4s g'P-'P" 2-1 K2 
S I 1302.3370 100 9 3p4-3p'('P°)4s g'P-'P° 1-2 K2 
S I 1302.8633 80 9 3p4   3p'(*P°)4s g'P-'P" 1-1 K2 
S I 1303.1105 80 9 3p4-3p'(*P°)4s g'P - »PJ 1-0 K2 
S I 1303.4295 RS 3p4 - 3p'(4S°)6s g'P-'S° 2-1 K2 

S I 1305.8834 ■r5 9 3p4-3pJ(,P°)4s g'P-'P0 0-1 K2 
S I 1310.1940 ityi 3p4-3p'(4S°)<5s g'P-'S" 1-1 K2 
S I 1313.2493 60 3p4 - 3pVS°)6s g'P - 'S° 0-1 K2 
S I 1316.5423 160 8 3p4-3p»(4S°)4d g'P-'D0 2-3 K2 
S I 1316.6183 I2Ü 8 3p4-3p*(«S°/4d gip.»D° 2-2 K2 

S I 1323.5153 180 8 3p4 - 3p'(4S°)4d g'P - 'D° 1 -2 K2 
S I 1323.5220 45 8 3p4-3p'(4S°)4d g'P - »D° 1-1 K2 
S I 1326.6432 160 8 3p4-3p'(4S°)4d g'P-'D" 0-1 K2 
S I 1333.792 2 3p4 - 3p'(4S°)4d g'P-6D° 2-3 K2 
S I 1381.5521 650 7 3s*3p«-3s3ps g'P - 'P° 2-1 K2 

S I 1385.041 1 3s'3p4-3s3p5 iD - 'P° 2-1 K2 
S I 1385.5100 550 7 3s»3p4-3s3ps „3p . 3p° 1-0 K2 
S I 1388.4347 950 7 3s»3p4-3s3pi 

?.p. sp° 2-2 K2 
S I 1389.1538 450 7 3s»3p4-3s3ps g»P-'P° 1-1 K2 
S I 1392.5878 650 7 3s»3p4-3s3p5 g3y>. 3p° 0-1 K2 

S I 1396.1122 1000 7 3s,3p4-3s3p5 g'P - 'P° 1-2 K2 
S I 1401.5136 too 6 3p4-3p'(4S°)5s g'P - »S° 2-1 K2 
S 1 1409.3369 125 6 3p4-3p»(4S°)5s g'P - »S° 1-1 K2 
S I 1412.8726 100 6 ?p4-3p'(4S°)5s g'P-'S" 0-1 K2 
S I 1414.365 2 3p4-3ps(4S°)5s g'P-»S° 2-2 K2 
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S I S II 

Flemcnt Wavelength Intensity Multiple! Configuralion Term J-J References 

S I 1425 0301 300 3p«-3p*(4S-)M |.»F-»D' 2-3 K2 
S 1 1425.1882 90 Sp^p^S'jM g*P-*D' 2-2 K2 
S I 1425.2!90 65 3p«-3p,(«S,)3d f*P-«D' 2-1 K2 
S 1 1433.2800 225 3p«-3p*(4S-)M gf-ny 1-2 K2 
S 1 1433.3105 100 3p«-3p*(,S,)3d g*p-n>' 1-1 K2 

S I 1436.9675 125 3p4-3p*<4S")3d g*P-*D' 0-1 K2 
S I 1444.2967 30 3p«-3p'(»D,)4s g*9 ->D" 2-2 K2 
S I 1448.2290 125 12 3p«-3p3(«P")4s ■D-'P* i-1 K2 
S I 1471.832 25 12 3p«   SpV'P-Ms 'D-*P* 2-2 K2 
S I 1472.503 4 12 ?p«-3p»(»P*)4s iD-»P* 2-1 K2 

S 1 1472.972 225 3p4-3p»(4S')3d *T-*D- 2-3 K2 
S I 1473.019 120 3p4-3p*(4S')3d jP»P-»D- 2-2 K2 
S I 1473.995 350 3p«-3p*(*D'>)4$ g*?-*0° 2-3 K2 
S I 1474.380 125 3p4 - 3p,(*D*)4» g«P->D' 2-2 K2 
S I 1474.572 60 3p4 - 3p»i»D')4s g*f 'D° 2-1 K2 

S I 1481.665 170                 4 3p4-3p»(«S°)3d g*P «D- 1-2 K2 
S I 1481.712 100 3p4-3p'(4S°)3d g»P-»D- 1-1 K2 
S I 1483.039 280 3p4 - 3p»(*D°)4s g*? -*D 1-2 K2 
S I 1483.233 125 3p4-3p»(*D')4s g*?*V° 1-1 K2 
S I 1485.622 150 3p4-3p»(4S')3d g*? »D* 0-1 K2 

S I 1487.150 200 3 3p4-3p*(»D°)4s «>P-»D- 0-1 K2 
S 1 1498.850 2 3p4-3p>(4Sc>)4d >D-»D" 2-3 K2 
S I 1498.942 1 3p4-3p»(4S°)4d «D - *D° 2-1 K2 
S I 1583.683 1 3s«3p4-3s3p» ■D-»P° 2-1 K2 
S I 1592.736 4 3s»3p4-3s3p* 'D-*P° 2-2 K2 

S I 1641.085 7 3p4-3p»(4S"')3d 'D-»D° 2-3 K2 
S ! 1641.296 10 3r4-3p*(4S°)3d 'D - »D° 2-2 K2 
S I 1666.6875 500 11 3p4-3p»(»D°)4s 'D - «D" 2-2 K2 
S I 1687.5305 45C 3s»3p4-3s3p» «S - »P° 0-1 K2 
S 1 1704.986 5 3p4-3p*(4S°)3d 'D-»D° 2-3 K2 

S 1 1705.115 3 3p4-3p»(4S',)3<l ■D-»D° 2-1 K2 
S 3 1706.360 10 10 3p4  3p»(*D")4s ■D-'D" 2-3 K2 
S I 1707.132 8 10 3p4-3pJ(»D°)4s >D-*D° 2-1 K2 
S I 1782.2626 50 13 3p4-3p3(,P°)4s •S - 'P° 0-1 K2 
S I 1807.3108 550 2 3p4-3p»(4S°)4s g*P->S' 2   1 K2 

S I 1820.3426 500 2 3p4-3p*(4S°)4s g*P->S° ; -l K2 
S I 1826.2451 450 2 3p4-3p»(43')4s g*P-»S° 0-1 K2 
S I 1900.2863 550 1 3p4 - 3ps(4S°)4s g*P - *S° 2-2 K2 
S I 1914.6982 350 1 3p4-3p'(4S°)4s g'P-'S- 1-2 K2 
S I 1991.9369 8 3s*3p4-3s3p5 <S - *P° 0-1 K2 

SULFUR II (S1+), Z = 16 
Ground State  ls22s22p83s23p3 *$l2 (15 electrons) 

Ionization Potential  188 200 cm»; 23.33 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

S II 640.41 50 3p3-3p'(sP)4d g«S"-4P Si-¥i 15 
S II 640.93 50 3p'-3p1('P)4d g>S°-*P Si-Si 15 
S II 641.81 100 3p»-3p,(»P)4d «4S°-4P Si-Si 15 
S II 694.71 50 3ps-3p»(»P)4d *D° - *D Si-Si 15 
S II 705.62 50 3p>-3p*(«P)4d »D"-»F si-% 15 

S II 707.86 50 3p» - 3p1(sP)4d »D° - »F Si-Hi 15 
S II 798.92 50 >p»~ »D° - »P Si-Si 15 
S II 799.14 50 3p'- »D°-»P Si-Si 15 
S II 800.04 50 3ps- »D° - «P Si-Mi 15 
S II 843.82 200 V- •D°-l *.-% IS 
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s n s II 

Element Wiveleofth iMcntity Multiple! Configuration Tenn J-J Reference« 

S II 865.87 SO 3p>- i      »P *.--% 15 
S II 866.23 100 3p'- *F  -«P %-% 15 
s :i 867.15 100 V ip . »p *•*• 15 
S II 867.50 100 3p* «P°   »P ■v,.% F< 
S II 906.87 300 2 3p« - 3p'(*P)4s g*S'*P ■to   * •5.M23 

S II 910.49 300 2 3p»-3p»(»P)4s *«S'-V %-% 15.M23 
S II 912.74 300 2 3p>-3p»('P)4s g'S'-*P %-fc I5.M23 
S II 9,8.82 300 3p>- «p* 1 %-* 15 
S II 919.24 100 3p» »p°-l %-ft » 
S II 937.41 300 6 3p'-3p»('D)4* •D' - »D %-% !5.M23 

S II 937.69 300 6 3p«   3p»('D)4s «D* - »D »A-»A   VJMV 
S II 957.88 100 3p»-3p»(»P)3d »D° - »D          ? %-»A 15 
s n 968.37 50 3p»-3p«('P)3d »D*-*P %-% 15 
S II 996.00 200 5 3p,-3p*(»P)3d *D° - »F %-% I5.M23 
S II 1000.48 200 5 3p»-3pi(*P)3d «D° - »F %-* I5.M23 

S II 100075 65 5 3p»-3p»('P)3d *D°-«F           ? •A-% RZZ.K8 
S II 1006.15 270 3p»-3p»(,P)3d »D° - «D          ? •A-% R22.K8 
S I! 1006.95 35 3p3-3p»(3P)3d iD" - «D          ? *-% R22.K8 
S II 1014.09 50 4 3p»-3p»(*P)4s •D' - »p %-% 15 
S II 1014.42 20G 4 3p,-3p»(*P)4s »D° - »P %-* I5.M23 

S II 1019.53 203 4 3p» - 3p»('P)4s »D' - »P %-Vi I5.M23 
S II 1030.87 lOv. 9 3p»-3p»('D)4s »P*-*D %-% I5.M23 
S II 1031.34 100 9 3p> - 3p»('D)4s »p-. *D %-* I5.M23 
S II 1045.74 65 3p»-3p»(«P)3d 'D° - «F «A-% K22,K8 
S II 1047.56 35 3ps  3p»(»P)3d »D"-*F           ? %-% R22.K8 

S II 1047 86 35 3ps-3p»(»P)3d »D°  *F           ? %-% R22.K8 
S II !048.43 35 3p»-3p»('P)4s iD° - p           ? *i-% R^,K8 
S II 1049.06 35 3p*-3p,(*P)3d »D° - «F %-% R22.K8 
S II 1053.21 35 3p»-3p,(»P)4s »D°-«P           ? *-% F.22.K8 
S II 1096.57 200 3 3s»3p,-3s3p« »D° - *P %-Mi I5.M23 

S II 1102.32 300 3 3s»3p'-3s3p4 *D° - »P tt-% I5.M23 
S II 1124.39 100 8 3pa-3p»(»P)4s ip°. »p Vi-% I5.M23 
S 11 1125.00 100 8 3r'-3p»(aP)4s *r - »p »4-% I5.M23 
S II 1131.05 200 8 3p'-3p,(,P)4s *P"    V Mi-% I5.M23 
S II 1131.65 200 8 3p»-3p»(3P)4s »p-. JJ. *-Mi I5.M23 

S II? 1204.30 500 T8.R22 
S II 1226.70 100 7 3s»3p'-3s3p* ■»   *p ■A-Vt I5.M23 
S II \2V.A5 100 7 3s»3p»-3s3p4 »P°.«P %-■* I5.M23 
S II 1233.36 50 7 3s»3ps-3s3p4 -v"-»p ■A-% I5.M23 
S II 1234.14 300 7 3s»3p*-3s3p« ip° ip »A-»A I5,M23 

S II 1250.50 300 ! 3s,3p>-3s3P« g*S°  "P %-% I5.M23 
S II 1253.79 500 1 3s»3p»-3s3p4 g*S°-*P %-% I5.M23 
S II 1259.53 500 1 Is'lptlslp* g*S°-*P %-% I5.M23 
S II 1936.71 300 3s3p4-3s,3p»(»P)4p *P - «s° %-% G8 
S II 1950.45 300 3s3p«-3s,3p,(»P)4p «P-«S° %-* G8 

S II 1958.45 300 3s3p4-3s,3p8(»P)4p 4p . 4S° fc-% G8 
S II 1970.86 400 3s3p«-3s*3p»('P)4p 4p.«p" %-% G8 
S II 1981.64 200 3s3p«-3s»3ps('P)4p 4p.4p» %-% G8 
S II 1985.07 200 3s3p4-3s»3p»(sP)4p 4p.4p" %-% G8 
S 11 1998.80 200 

. 
3s3p"-3s,3p»(,P)4p 4p . 4p« %-% G8 
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S III S III 

SULFUR III (St+), Z = 16 
Ground State  ls*2s22p«3s*3p* 3P0 (14 electrons) 

Ionization Potential 280 900 cm1;  34.83 eV 

Klcmcnt WivcWngth Intensity Multiple! Configuration Term j-j References 

s in 484.38 50 3p» - 3p4d «>P-'D- 1-2 16 
S 111 485.22 50 3p» - 3p4<! g'P-'D' 2-3 16 
s in 499.98 300 3p»-3p5s >D   'P° 2-1 R20 
S 111 543.03 200 3p»-3p5s •S - >P" 0-1 R20 
S III 677.75 200 7 3p8-3p3d «3P»b" 0-1 I6.M23 

Z IV 678.46 200 7 3p» -lr.14 «'P-*D° 1-2 I6.M23 
S 111 «9.11 2U0 7 3p»-3p3d *»P - 3D° 1 -1 I6.M23 
K \V> •X0 69 200 7 3p»-3p3d g'V - >D° 2-3 I6.M23 
3 I ! ;.„:/•> 200b 7 3p*-3p3d g3P-»D° 2-2 I6.M23 

m •.<;.'«) !00b 6 3p« - 3p4s g»p.*r 0-1 I6.M23 

s la 683.07 50 6 3p* - 3p4s *3P  »P* 1-0 I6.M23 
S III 683.47 100 6 3p»-3p4s 83P-'P0 2-2 16.M23 
s III 685.35 50 6 3p»-3p4s g*V 3P° 2-1 I6.M23 
S 111 698.73 200 5 3p»-3p3d g*i-.*r 0-1 I6.M23 
S ill 700.15 300 5 3p«-3p3d gjp - »p* 1-2 I6.M2; 

S III 700.29 300 5 3p»-3p3d g«p.»r 1-0 16.M23 
S III 702.78     P 5 3p»-3p3d gjp »p« 2-2 M23 
S III 702.82     P 5 ip*-3p3d g»?.*p° 2-1 M23 
S III 724.29 300 4 3s-3p2-3s3p3 g'P-'S° 0-1 I6.M23 
S III 725.86 3 4 3s»3p2-3s3p3 g'P »s° 1 -1 I6.M23 

S III 728.69 300 4 3s»3p*-3s3p3 g3P-*S° 7.-1 I6.M23 
S III 729.53 400 12 3p*-3p4s 'D-'P" 2-1 R20 
S III 73C.78 300 3 3s»3pa-3s3p3 g»P..p» 0-1 R20 
S III 732.38 500 3 3s»3p'-3s3p3 g*p-*r 1 -1 R20 
S Hi 732.98 50 3p»-3p3d 'D - *D° 2-3 R20 

S III 733.34 30 3p*-3p3d 'D-»D° 2-2 R20 
S HI 734.05     P 100 3p*   3p3d ■D-3D° 2-1 R20 
S HI 735.25 400 3 3s'3p'-3s3p3 g'P-'P" 2-! PJ0 
S III 736.25 200 11 3p»-3p4s •D - »P° 2-2 R28 
S III 738.47 400 11 3p*-3p4s ■D-3P° 2-1 R2U 

S HI 788.98 400 10 3s33p»-3s3p3 •D-3S° 2-1 R20 
S III 796.69 400 9 3s»3p3-3s3p3 •D-'P° 2-1 R20 
S HI 824.88 408 14 3p* - 3p4s ■S - 'P° 0-1 R20 
S III 836.31 400 13 3p»-3p4s 'S - 3P° 0-1 R20 
S III 911.77 20 3s»3p,-3s3p' 'ST' 0-1 R20 

S III 1012.49 300 2 3s*3p*-3s3ps g*p.»P' 0-1 I6.M23 
S HI 1015.51 200 2 3s»3p3-3s3p3 

«*P*PC l-l I6.M23 
S HI 1015.76 100 2 3sI3p»-3s33p3 g'P - 3P° 1-2 I6.M23 
S III 1021.10 100 2 Wip'islp» g3v. sp° 2-1 I6.M23 
S III 1021.32 200 2 3s»3p»-3s3p3 g'P - *P° 2-2 I6.M23 

S III 1077.13 800 8 3sJ3p,-3s3p!l 'D   'D° 2-2 R20 
S III 1122.42 200 3s3p3-3s*3p4p 3D°- »P 3-2 16 
S III 1126.48 50 3s3p3-3s'3p4p »D° - »P 1 -1 16 
S HI 1126.85 100 3s3ps- 3s*3p4p »D°- »P 2-1 16 
S III 1155.34 200 3s 3p3 - 3s*3p4p 3D°- 'D 3-3 16 

S III 1162.52 100 3s3p'-3s*3p4p »D°-»D 2-2 16 
S III 1166.13 50 3s3ps- 3s*3p4p 5D' - 3D 1 -1 16 
S III 1190.17 200 1 3s>3p«-3s3p3 

?ap. »D" 0-1 I6.M23 
S III 1194.02 400 1 3s»3p3   3s3p3 «»P-^D" 1-2 I6.M23 
S III 1194.40 300 1 3s,3p'-3s3p> g3P-3D° 1 -1 I6.M23 

S III 1200.97 400 1 Wlpt-fslp' g'P  3D° 2-3 I6.M23 
S III 1201.71 200 1 ls*3p*lslp* gsp. sp° 2-2 16.M23 
S III 1202 10 50 1 3s33p3   3s3p3 g3P-3D° 2-1 I6.M23 
s in 1328 12 50 3s 3p3 • 3s33p4p jp.. ,s 2-1 16 
S HI 1328.52 50 3s3p'-3s23p4p 3P°-3S 1 -1 16 

S III 1343.25 50 3s3p3-3s33p4p jp°. JJ> 2-2 16 
S HI 1343.53 50 3s 3p3 • 3s'3p4p sp°.ap 1 -2 16 
S HI 1390 67 30 Ja jy   -ja   ->y*y 3p° - »n 2-3 16 
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S V S VI 

SULFUR V (S«+), Z = 16 
Ground State  ls*2s22p«3s* *S0 (12 electrons) 

Ionization Potential [S86 200] cm1; [72.68] eV 

Element Waveleagth Intensity Mullip'el Configuration Term J-J References 

S V 437.37 100 3t3p-?s4s >r->s 0-1 Bit 
S V 438.19 100 3s 3p-3s 4s ,p° . JS 1-1 B19 
S V 439.65 100 3s3p-3s4s *F-»S 2-1 Bl9 
S V 658.26 300 3s3p-3s3d »P° - SD 0-1 BI9 
S V 659.85 400 3s 3p-3s 3d »P*-»D 1-2 BI9 

S V 663.16 500 3 3s3p-3s3d *?* -SD 2-3 B19 
S V 676.21 100 3p*-3p3d *P »D° 0-1 BI9 
S V 677.34 100 3p»-3p3d ip.*D° 1-2 BI9 
S V 678.08 200 3p»-3p3d «P->D° 1-1 BI9 
S V 680.33 300 3p*-3p3d *P-*D° 2-3 BI9 

S V 680.94 500b 3p*-3p3d >P-»D° 2-2 BI9 
S V 681.68 300b 3p*  3p3d 'P-»D° 2  1 B19 
S V 686.15 100 3p»-3p3d jp.jp' 0-1 BI9 
S V 686.93 100 3p»-3p3d ip.jp» 1-0 B19 
S V 688.04 50 3p*-3p3d 3p . 3p° 1-1 B19 

S V 689.84 100 3p»  3p3d ip . 3p° 1 -2 B19 
S V 691.74 100 3p»-3p3d »p _ 3p° 2-1 B19 
S V 693.52 200 3p'-3p3d 3p _ 3p° 2-2 B19 
S V 7E6.48 800 1 3s»-3s3p g'S   'P° 0-1 B19 
S V 849.24 600 2 3s3p-3p» »p° . 3p 1-2 BW 

S V 852.18 500 2 3s3p-3p' sp°. sp 0-1 TJ19 
S V 854 80 700 2 3s3p-3p* 3p° . 3p 2-2 B19 
S V 857.87 500 2 3s3p-?p» »p- . 3p 1-0 B19 
S V 860.46 500 2 3s3p-3p* 3p°.3p 2-1 B19 
S V 883.59 200 3s3d-3p3d 3D - »D° 3-3 BI9 

S V 884.46 200 3s 3d-3p 3d »D - !D" '-2 B19 
S V 885.77 100 3s 3d-3p 3d 3D . 3D» 1-1 B19 
S V 900.93 200 3s 3d-3p 3d 3D - »P° 1-0 Bl9 
S V 902.80 100 3s 3d-3p 3d »D-»P° 2-1 B19 
S V 905.92 200 3s 3d -Zp 3d 3D - 3P° 3-2 B19 

S V 1216.71      ? 3s'-3s3p «'S - =P° 0-1 K8 

SULFUR VI (S5+), Z = 16 
Ground State  ls22sa2p6as *Si« (11 electrons) 
Ionization Potential 710 184 car1: 88.049 eV 

Element Waveltngtta Intensity Multiple! Configuration Term J-J References 

S VI 171.33 20 3s-6p P2S-*P° Vi-% R20 
S VI 191.48 20 3s-5p g'S - »P° 'k-% R20 
S VI 191 56 50 3s - 5p g*S - 2P° '■k-Vx   R20 
S VI 192.27 20 3p-7d sp».sp % - *  | R20 
S VI 204.19 50 3p -6d ip° _ 2jj) %-*! R20 

S VI 7.14.28 70 3p-6s »P° - »s %-% R20 
S VI 227.20 200 3p-5d «P°-«D v.-% R20 
S VI 227.84 200 3p-5d *P°-*D %-t, R20 
S VI 248.99 400 2 3s  4p g'S-»P° ■*-% R20 
S VI 249.:7 400 2 3s-4p g«S-«T Mi-Vi R20 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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S VI S VII 

Element W.vclenph Intensity Multiple; Configuration Term 11 Reference« 

S VI 25191 200 3p-5s »P*   »S *-* R» 
S VI 261.8! 50 3d-7f «D-'F* *-% R20 
S VI 283.50 300 3d-61 »D   *F* %-% R20 
S VI 289.09 200 3p-4d «P*  »D tt-% R» 
S VI 290.13 300 3p-4d »p*-*D %-* R» 

S VI 328 51 600 3d-if »U-'F* %-% R20 
S VI 388.94 600 4 3p-4s «P*-«S %-% R20 
S VI 390.86 800 4 3p-4s «^-»S *-Vi RM 
S VI 464.68 1000 5 3d-4f «D-»r %-T% Rao 
S VI 648.6? 100 3d-4p «D-*r *-% R» 

S VI 650.43 100 3d-4p *D-»P* *-■* R20 
S VI 706.48 600 3 3p-3d *P*  »D %-* Rao 
S VI 712.68 400 3 3p-3d «P°-»D %-* R20 
S VI 712.84 300 3 3p-3d «P°-»D *-% Rao 
S VI 933.38 400 1 3s-3p f'S-'P* Vi-* R20 

S VI 944.52 500 1 3s-3p *«s-»r Vk-% R20 
S VI 1117.91 100 4f-5g *F*-»G %-*» B28.K8 

SULFUR VII (S«+), Z = 16 
Ground State  ls22s22p« >S0 (10 electrons) 

lonization Potential 2 265 900 cm »; 280.93 eV 

Element Wavelength Intensity Multiple! Configuration Term jj References 

S VII 46.212 10 2p9-2p5(,n7<! »•s-M.iiir 0-1 F35 
S VII 47.098 50 2p« - 2p,(,P°)6d ?'s-%[%r 0-1 F35 
S VII 47.307 50 2p»-2p»(,P°)6d S>S-%[%]" 0-1 F35 
S VII 48.647 .50 2p,-2ps('P°)W «'S-*[*]' 0-1 F35 
S VII 48.874 100 2p«-2p»(lP°)i-t *'S -%l%]° 0-1 F35 

S VII 49 990 120 2s*2p«-2«2o«3p s'S-'P"          ? 0-1 F35.K8 
S VII 50.027 70 2p«-2p5(*P°)5s x's -%i%r 0-1 F35 
S VII 51.807 350 2pe-2p«(1F)4d S'S-*(%]<■ 0-1 F35 
S VII 52.097 200 2p«   2P

s;,F)4d g's-%[%r 0-1 F33 
S VII 54.652 100 2p«-2p-I">°;4:. j'S-^CA)" 0-1 F35 

S VII 54 938 100 2p«-2p1(2F)4s *'s-%r%r 0-1 F35 
S VII 60.161 1000 2p«-2p5(,P°)3d s's-vii^r 0-1 F35 
S VII 60.804 750 2p,-2ps(,P°)3d *'s-%[%r 0-1 F35 
S VII 61.547 200 2p,-2ps(»P°)3d g'S-itiVtY 0   1 F35 
S VII 72.029 1000 2p«-2p»(*P°)3s g'S-'AI'Ar 0-1 F35 

S VII 72.663 1000 2p«-2p5(*P°)3s «'s-%i%r 0-1 F35 
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S VIII S VIII 

SULFUR VIII (S7+), Z = 16 
Ground State n*2sa2pP *P5* (9 electrons) 

Ionkation Potential 2 647 400 cm1; 328.23 eV 

Element Wavelength Intensity Multiple! Configuration Term l-i Reference! 

s vm 44.35Ü 20 2p»-2p4('D)4d *«P*-'F %-* F3S 
S VIII 44.374 100b 2p»-2p4('D)4d g*r «s %-Vi F35 
S VIII 44.547 50 2p»-2p4('D)4d t*r-*s Vi-Vi F35 
s vm 45. m 50 2p»-2p4(»P)4d g*r *D *-* F35 
s vm 45.290 50 2p»-2p4(*P)4d g*r-*9 %-% F35 

s vm 45.370 20 2p«-2p4(»F)4d g»r-«D %-% F35 
s vm 45/58 20 2p»-2i>4(,P)4d /f«p°-4P %-% Ii5 
s vm 45.508 20 2p»-2p4('P)4d *rP°-«p *-% F35 
s vm 47.566 10 2p»-2p4W4s *»F-*P *-* F35 
s vm 47.594 10 VVW4» f»p-.!P fc-% F35 

s vm 47.793 10b 2^-2p'('P)4$ g*r-*r *-* F35 
s vm 51.227 100 2F»-2p'<'S)3«J *»F-*D "A-% F35 
s vm 51.470 70 2p»-2pVS)3d *«p--*D Vi-* F35 
s vm 52.681 20 2p»-2p4(«D)3d g*r «D %-* F35 
s vm 52.702 20 2p*-2p4('D)3d «•F-*P *,-% F35 

s vm 52 756 300 2p»  2p4('D)3d K-r-'f %-% F35 
s vm 52.789 300 2p»-2p4('Dl3d **F--*S %-Vi F35 
s vm 52.854 100 2p»-2p4(1Di3d «'P"-*D *-* F35 
s vm 52.958 350 2p» - 2p4('D; 3d g*r -*v %-v« F35 
s vm 52.985 70 2p"-2p4(,0)3d g*P°-'P tt-% F35 

s vm 53.073 50 2p»-2p4('D>3d g*r-*s Vi-Vi F35 
s vm 53.239 30 2p«-2p4( D)3d g*r-*v ■*-% F35 
s vm 54.118 500 2p«-2p4('P)3d g*r-*D *-% F35 
s vm 54.266 100 2p»-2p4;*P)3d g*P°-*D %-% F35 
s vm 34.370 20 2p»-2p4(aP)3d g*r*v *-% F35 

s vm 54.385 100 2p»-2p4('P)3d gV  *P %-% F35 
s vm 54.424 150 2p'-2p4(sP)3d «'p-.tp %-% F35 
s vm 54.501 20 2p'-2p*(,P)3d g'V  *P %-% F35 
s vm 54.566 50 2p»-2p4('P)3d g'P-'D Vi-% F35 
s vm 54.604 50 2p6-2p4;»P)3d l?»P"-4D %-% F35 

s vm 59.236 71 2p*-2p4('S)3s jf'P- »s %-fc F?5 
s vm 59.593 20 2p*-2p4("S)3s g*r *s Mi-% F35 
s vm 61.600 500 2p»-2p4('D)3s g*r »D %-* F35 
s vm 61.978 250 2p5-2p4('D)3s g*r-*D Vi • % F35 
s vm 63.026 5G 2p»-2p4('P)3s gir.ip %-% F35 

s vm 63.304 500 2p»-2p4(*P)3s g*F  *P *-% F35 
s vm 63.431 100 2p»-2p4(JP)3s g*p° 'p MI-VI F35 
s VIII €3.711 50 2p>-2p4('P)3s g»p°-»p %-* F35 
S VII! 63.886 250 2p5-2p4(,P)3s g»p"-4P %-% F35 
s vm 64.120 50 2pi-2p4('P)3s g*r *P %-% F35 

s vm 64.137 100 2p*-2p4(3P)3s g*P°.<P *i-% F35 
s vm 64.305 20 2ps-2p4('P)3s g*r-*p ■A-% F35 
s vm 64.874 20 2s2p«  2s2p»(*P°)3s »s - »P° %■ Vs F35 
s vm 65.149 50 2s2p,l-2s?.p5('P°)3s »s - »P° <&-% F35 
s vm 198.550 50 2s*2p5-2s2p» g*P°-*S %-Vi R20 

s vm 202.605 50 2s*2p5-2s2p« g'P-'S Vi-fc R20 
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S IX S X 

SULFUR IX <S«*), Z = 16 
Ground Stale  ls*2s*2p4 "P, (H electrons) 

Ionization Potential 3 057 Wd cm1; 379.10 eV 

Element Wavelength Intensity Multiple! Configiir.iüoa Tens J-J Reference! 

S IX 46 373 50 2p«-?p'(*P-)W gv-ny 2-3 F3< 
S IX 46.413 50 2p4-2p>('P*)3d *

3
P-'P* 11 F35 

S IX 46.585 lOd 2p4-2p*(»P*)3d gjr.*r 2-2 FJ5 
S IX 46.624 10 2p4-2p»(sP*>3d g*p.*r 2-1 F35 
S IX 46.713 50 2p4  2P

1(»F)4« <D   ■'J*          ? 2-1 F35.KS 

S IX 46.765 50 2p4-2p'(»P°)>d g\   V         ? 1-2 F35.K8 
S IX 47.052 50 2p"  2p*(»Di)3d ***• *S° 2-1 F35 
S IX 47.188 10 2p4-2ps(»D')3d t*p-*r 2-1 Fi5 
S IX 47.249 50 2p4-2p»s'-D°)3d g*p*r 2-2 F35 
S IX 47.433 200 2p4-2pJ(;D')3d g'V-'D' 2-3 F35 

S IX 47.518 30 2p4-2ps(iPJt3d •D-'P° 2-;: —« 
S IX 47 616 10 2p4-2pi,(*D°13d g'P  *D' 1-2 F35 
S IX 48.160 100b 2p4-2p4('P°)3d 'S - 'P* 0-1 F35.K8 
S IX 48.362 20 2p4-2ps(,D°)3d 'D - JS°         ? 2-1 F35.K8 
S IX 48.564 20 2p4-2p»(*D%3d 'D-'D" 2-2 F35 

S IX 49.119 100 2p*  2pVS°)3d gV-HT 2-3 c35 
S IX 49.328 50 2p4-2p»(4S°)3d g>P »D° 1-2 FM 
S IX 52.854 •00 2p4-?n>s(JP°)3s gsp.*r 2-2 G1J.F35 
S IX 54.178 100 2p4-2  '(«D°)3s g*?->V>° 2-3 F3S 
S IX 54.396 50 2p4-2p1(*Dc)3s g'P-'D" 1-2 F35 

S IX 55.540 100 2p4-2p'(,D°>3s ■D-'D" 2-2 F35 
S IX 56.081 50 2p4-2p»(4S°)3s «'P-'S" 2-1 F35 
S IX 56 125 20 2p4-2p»(sP°)3s ■ST 0-1 F35 
S IX 56.332 20d 2p4-2p>(4S")3s g'P-'S" 1 -1 F35 
S IX 179.32 450 2s1?.p4-2s2p5 ■D-'P" 2-1 DI.KI5 

S IX 202.62 250b 2s»2p4-2s2p« 'S - lP° 0-1 D1.KI5 
S IX 22!.26 100 2s»2p4-2s2ps g»P-'P" 2   i DI.K15 
S IX 223.27 100 2?.1'2p4-2s2ps g't - »P° 1-0 DI.K15 
S IX 224.75 450 2s!2p4-2s2ps gip  3jr 2-2 Dl.KlS 
S IX 225 23 50 2si2P',-2s2p,l g'P - »P° 1   1 DI.KI5 

S IX 226.59 100 2s»2p4-2s2ps g*P-'P° 0-1 DI.K15 
S IX 228.84 100 2s*2p4-2s2p5 g3P-'P° 1-2 DIK15 

SULFUR X (S9>), Z = 16 
Ground State ls*2s22p3 4Sä,2 (7 electrons) 

Ionization Potential  3 >06 100 cm1; 447.09 eV 

H'euient Wax- length Intensity Multiple) Configuration 

S X 42.16 100b 2sJ2p3-2sV>(*S°)3p 
S X 42.51      P 15 2p»-2p£3d 
S X 42.54      P 35 2ps-2p'3d 
S X 42.58     P 50 2pi,-2p1^ 
S X 43.5 2ps-2ps(JP)3'.< 

S X 44.374 100b 2p»-2p»(sP)3d 
S X 44.387 20 2p»-2p,(sP)3d 
S X? 44.5 350 
S X 45.99 100 2s2D4-7«2F,(8S°)5ä 
S X 46.24 100 2s2p4-2s2p3(llS<')3d 

Term 

g4S<-4P 
*4S°-4P 
«4S°-4P 
*4S°-4P 
>D° - aD 

4P- 
4P 

'D 

«D° 
«IT 

J-J References 

FI8 
T10 
TI0 
T10 
Fl8 

F35 
t-35 
FI8 
FI8 
F18 
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S X S XI 

Element Wavclcnr.il Intensity Multiple! Configuration Term J-J Reference« 

S X 
S X 
S X 
S X 
3 X 

4641 
47.«4 
47.793 

177.55 
180 36 

100b 
20 
10b 

250 
150 

2s2p«-2s2l>'(*S"')3d 
2p'-2p»(3P)3s 
2p»-2p'(1P)3s 

2s»2p»-2s2p« 
7s«2pi-2s2p« 

«P   «D° 
g'S  -«P 
g«S'.«p 
-U° - »P 
»r " .ip 

FiS 
F35 
F35 
D2.FI8 
D2,r:i 

S X 
S X 
S X 
S X 
S X 

180.72 
189.99 
192.8* 
)93.49 
196.14 

350 
150 

50 
150 
100 

2s»2p»-2s2p« 
2s» 2p' -2»V 
2s*2p*-2s2p* 
2c»2p;-2s2p« 
2s» 2p»  2s 2p« 

»D°   »P 
»D°  «S 
r - «p 

*p* - »p 

D2.F18 
PI» 
Fll 
D2.Fl« 
FI8 

S X 
S X 
S X 
S X 
S X 

196.83 
207.53 
208 33 
2!2.6ü 
228 18 

200 
200 
200 

250 

2iI2p»-2s2p« 
2v"2p3-2s2p« 
2s»2p»-2s2p« 
2s2p«-2p» 

2s*2p3-2s2p« 

»p°-»p 
»P° - «s 
»P°-»S 
'D »r 

»13° - »D 

D2.FI8 
D2.F-.8 
D2.FI8 
FI6 
D2.FI8 

S X 
S X 
S X 
S X 
S X 

228.70 
254 00 
25508 
257.16 
259.52 

350 

20 
100 
150 

2s»2p»-2s2p« 
2s»2p3-2s2p« 
2s»2p,-2s2p« 
2s»2p»-2s2p« 
2s»2p'-2s2p« 

«D° - »D 
»P°-»D 
»P°- 2D 

g«S°-«P 
g«S°-«P 

%-'A 
%■■% 

D2.F18 
D2 
D2.K15 
D2.FI8 
D2.FI8 

S X ^b4.24 200 2s»2p»-2s2p« g*S'-'P %-% D2.F18 

SULFUR XI (Sl0+), Z = 16 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential 4 071 400 cm1; 5(K78 eV 

Element Wavelength Ip^nsity Multiple! Configuration Tei.ii IS References 

S XI 31.02 150o 2p* - 2p4d &3P . 3[)° 2-3 F18 
S XI 38 99 450 2p2-2p3d ^3p . 3p* 0-1 FI8 
S XI 39 26 350 2p»-2p3d rp.'D6 

2-3 He 
S XI 39.65 350 2p»-2p3d ■D  'F" 2-3 F18 
S XI 43 56 in 2p2-2p3s gap. jp° 2-2 FI8 

S XI 43.75 ISO 2p*-2p3s <D-'P° 2-1 F18 
S XI 186.85 200 2s22p2-2ü2p3 g3P-3S° 0-1 P19 
S XI 188.68 225 2s22p2-2s2p3 g3P - 3S° 1-1 P19 
S XI 190.37 250 2s22p2-2s2p3 'D-'P° 2-1 P19 
S XI 191.26 250 2s»2p2-2s2p3 g3P - 3S° 2-1 P!9 

s x: 213.55 125 2s2p»-2p« »D° - 3P 1-0 P19 
S VI ,M.83 125 2s2p'-2p« 3D° - 3P 2-1 r'19 
S XI .:4.98 100 2s2p3-2p« 3D° - 3D 1 -1 P19 
5 XI 215 95 250 2s22p»-2s2p3 'D->D° 2-2 P19 
S XI 217.^ 20C. 2s22p2-2s2p3 'S - >P° 0-1 P19 

S XI 218.99 i25 2s2p»-2p« 3D° - 3P 2-2 P19 
S XI 219.13 200 2s2p'-2p« 3D°-3P 3-2 P!9 
S XI 239.81 150 2s22p»-2s2p3 «3P - 3P° 0-1 PI9 
S XI 242.57 '25 !                     2s22p2-2s2p3 g3p. ap° 1   2 P19 
S XI 242.82 175 2s22p2-2s2p3 °3P - SP° 1 -1 PI9 

S XI 245.94 75 2s2p3-2p« 3p°.3p 1-0 PI9 
S XI 246.90 200 2s»2p2   2s2p3 g3P - 3P° 2-2 PI9 
S XI 147.12 250 2s22pa-2s2p3 g3P-*P° 2-1 P19 
S XI 247.83 75 2s2p3-2p« 'P°.»P 1 -I PI9 
S XI 248.09 75 2s2p3  2p« 'P°.3p 2-1 P19 
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S XI S XII 

Element Wavelength Intensity Multiple! Configuration Term }■ I References 

S XI 252.93 25 2'2p'-2p4 ip-.iS 1-0 PI9 
S XI 253.36 50 2u2p»-2p4 *p*-»r 1-2 PI9 
S XI 253.62 150 :»2p*-2p« jp»   »p 2-2 PI9 
S XI 281.40 175 7z  '■Pi-2sip' g*P'D' 0-1 PI9 
S XI 285.58 250 2s"2p*-2s2p» g*P-*D' l-l PI9 

S XI 285.83 200 2s»2p2-?*2p- g'P   >D* 1-2 PI9 
S XI 291.59 200 2s*2p*-2*Ip* g*P-*D' 2-3 PI 9 
S XI 291.83 0 2s»2p*-2 1-p3 f»P-»D" 2-2 PI9 
S XI 295.63 200 2s2P

3-2f' >D*-'D 2-2 PI9 
S XI 346.52 2s2p>  2p« »S'-»P 1-0 F3 

S XI 350.40 2sV-2p4 »S'-»p II F3 
S XI 361 57 2s2p»-2p4 *S' »P 12 F3 
S XI 362.34 0 2s2p3-2p« IfV.I   ) 12 PI9 

SULFUR XII (S»+), Z = 16 
Ground State  ls22s22p %?\n (5 electrons) 

lonization Potential 4 554 300 cm1; 564.65 eV 

Element Wavelength Intensity Multiple! Configuration lerm J-J Reference« 

S XII 25.55 50 2p-5d *2P°-2D %-% F18 
S XII 28.29 50 2s2pI-2s2p(sP0)4d «P «D° %-% FI8 
S XII 28.41 100 2p-4d g*P° - 20 %-% F18 
S XII 29.23 50 2s2p1-2s2pPP°)4<I 2D - 2F° %-% FI8 
S XII 35.94 200 2s2p2-2s2p(,P°)3d 2D - 2F° %-% FI8 

S XII 36.33 300 2s2pl-2s2p(-1P<,)3d <p.4D" %-% FI8 
S XII 36.54 150 2p-3d S3P°-2D 'A-% Fl« 
S XII 36.71 150 2p-3d g«P°.»D %-»£ F18 
S XII 37.59 100 2s2p2-2s2p('P°)3d 2P - 2D° %-** FI8 
S XII 37.74 150 2s2p2-2s2p(3P°)3d 2D-2F° %-% Fl« 

S XII 38.34 100 2s2p2-2s2p{3P°)3d 2D - 2D° %-% Fl« 
S XII 212.14 150 2s22p-2s2p2 g2P°-»P %-% PI9 
S XII 215.18 150 2s22p-2s2p2 gtp° . »p Vi-'h Pi9 
S XII 218.20 250 2s22p-2s2p2 g2P°-2P %   % PI9 
S XII 221.44 175 2s»2p-2s2p2 gip°.»p %->k Pl9 

S XII 227.50 150 2s22p-2s2p2 
g*r-*s '/.-'A P19 

S XII 234.48 75 2s22p-2s2p2 g*P°-*S %-M» PI9 
S XII 240.26 175 2s2p'-2p3 *p ■»s° '/*-% P19 
S XII 243.fX ::oo 2s2p2-2p3 «p.4S° %-% Pl9 
S XII 247.12 250 2s2p2-2p3 «P-«S° %-% P19 

S XII 288.45 175 2s22p-2s2p2 
giy. »D '/i-% PI9 

S XII 299.50 175 2s22p-2s2p2 S2P°-2D %-% PI9 
S XII 309.6       P 2s2p2-2p3 2S - «P° %-% K8 
S XII 323.18 2s2p2-2p3 2p . 2p° %-% F3 
S XII 328.39 2s2p2-2p3 'P-2P° Vt-Ht F3 

S XII 444.16 2s2p2-2p3 jp. »D° 'k-% F3 
S XII 456J5 2s2p2-2p3 >p. iDo %-% F3 
S XII 535.1        P 2s22p-2s2p2 

g*P°-*P %-% K8 
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S XIII S XIV 

SULFUR XIII (Sl2+), Z = 16 
Ground State Is22s2 'So (4 electrons) 

Ionization Potential 5 255 900 cm1; 651.63 eV 

Klemem Wavelength Imrmity   ] Multiple! Cf.afilur-iLor. Tsnn r j-j References 

S XIII 23.25 
> 

150 2s2p-2s5d *p*~«D 2-3 F18 
S XIII 23.70 250 2p»-2p5d T> - »D° 2-3 FI8 
S XIII 25.80 100 2s?iJ-2s4d *r-»D 2-3 F18 
S XIII 26.35 150 2p2 - 2p4d >P - »D° 2-3 Ft« 
S XIII 30.2       P 2s»-2p3s g'S-'F 0-1 K8 

S XIII 31.6 150 2s2p-2p3p *P°-*P           ? 2-2 FI8 
S XIII 31.94 350 2s2p-2p3p »P° - »D 2-3 Fl« 
S XIII 32.41 250b 2s»  2s 3p *'S-'P° 0-1 F<8 
S XIII 33.2       P 2s2p-2p3p ■r-'D 1-2 K8 
S XIII 33.89 2s 2p- 2s 3d »P°-»D 1-2 F9 

S XIU 33.99 2s 2p- 2s 3d 'P°-'D 2-3 ire 
S XIII 34.67 400 2p2-2p3d *P - >D° 2-3 V.8 
S XIII 35.7       P 2s 2p-2s 3s 'P°-'S 2-1 K& 
S XIII 36.2       P 2s 2p-2s 3d lP°-»D 1-2 K8 
S XIII 36.7       P 2p2-2p3s iD - 'P° 2-1 ICE 

S XIII 37.6       P 2s2p-2s3s 'P°-'S 1-0 K8 
S XIII 38.2       P 2s2p-2s3s ip°. »s 1-1 K8 
S XIII 39.7       P 2p2-2s3p >D.ip» 2-1 K8 
S XIII 256.66 250 2s2-2s2p g'S-'P" 0-1 PI9 
S XIII 299.89 75 2s2p-2p2 sp«.jp 1-2 P19 

5 XIU 303. n 50 2s2p-2p» 'P°-'P 0-! P19 
S XIU 307.36 50 2s2p-2p2 3p° _ 3p 1-1 P19 
S XIII 308.91 125 2s2p-2p2 ap«.3p 2-2 PI9 
S XIII 312.68 25 2s2p-2p2 3P°-'P 1-0 P19 
S XIII 316.84 50 2s2p-2p2 »p°.»p 2-1 P19 

S XIII 495.0       P 2s'-2s2p g'S-'P" 0-1 K8 
S XIII 500.42 2s2p-2p2 •P° - >D 1-2 F3 

SULFUR XIV (SI3+), Z = 16 
Ground State  Is22s 2Si/2 (3 electrons) 

Ionization Potential 5 703 600 cm1; 707.14 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

S XIV 4.394 Is22s-ls2s3p g2S - 2P°          ? %-% D6 
S XIV 5.083 Is22s-ls2s2p g*S - 2P° Vi-% D6 
S XIV 5.137 Is22s-ls2s2p g2S-«P° %-% D6 
S XIV 21.79 50 2p-5d ip° . 2D %-% Fl8 
S XIV 23.04 150 2s-4p giS. ap° %-% F18 

i> XIV 24.26 too 2p-4d *p°.»D %-% FS8 
S XIV 24.43 150 2p-4s 2po   sS %-% F!8 
S XIV 30.43 250 2s -> g*S - 2P° %-% F18 
S XIV 32.40 200 2P-:i jp«.aD %-% F18 
S XIV 32.55 300 2p-3d »p-.»D %-* F18 

S XIV 33.28 150 2p-3s spo.,s %-Vi F18 
S XIV 33.3P 50 2p-3s 2P°-«S %-•* F18 
S XIV »,7.( 2s-2p g»S-«P° Mi-% F3 
S XIV ,-.c,78 2s-2p giS-'P" ■A-% F3 
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S XV S XVI 

SULFUR XV (S"+), 7 = 16 
Ground State is2 »So (2 electrons) 

Ionization Potential 26 002 663 cm1; 3323.836 eV 

Element Wavelength Intensity Multiple! CooftguratibQ Ten j-j References 

S XV 4.00     P ls»-ls5p g'S->P° 0-1 K8 
S XV 4.104 is*-ls4p g'S - «P* 0-1 D6 
S XV 4.299 U'-lsSp g'S-'P" 0-1 D6 
S XV 5.039 I.t*-lt2p g'S - 'P° 0-1 D6 
S XV 5.067 Is*- Is2p g'S->P° 0-1 06 

S XV 5.099 f Is»-Is2s g'y-'s 0-1 D« 

SULFUR XVI (S,5+), Z - 16 
Ground State Is 2Si/2 (1 electron) 

Ionization Potential 28 182 535 cm1; 3494.10 eV 

Element WaveleEgth Intense, Multiple! Configuration Term J-J References 

S XVI 3.64"   s> ls-6p g*S-»P< %-% G2 
S XV5 3.6«;   P Is-5p «*S-'-F° tt-% G2 
S XVI 3.73=i   P 10 ls-4p *»S-»P0 %-% G2.K8 
S XVI 3.99!    P 30 ls-3p g»S-*P° %-% G2.K8 
S XVI 4.729   P 100 ls-2p g*S-*P° fc-% G2.K8 

S XVI 15.46     P 2-7 G2 
S XVI IJ.97     P 2-6 G2 
S XVI 16.90     P 2-5 G2 
S XVI 1893     P 2-4 G2 
S XVI 75.54     P 2-3 G2 

S XVI 39.18     P 3-7 G2 
S XVI 42.65     P 3-6 G2 
S XVi 49 97     P 3-5 G2 
S XVI 73.1       P 3-4 G2 
S XVI 84.48     P 4-7 G? 

S XVI 102.4       P 4-6 G2 
S XVI 158.0      P 4-5 G2 
S XVI 181.5       P 5-7 G2 
S XVI 291.0      P 5-3 G2 
S XVI 482.7       P 6-7 G2 
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Cl I Cl I 

CHLORINE I (Cl°+), Z = 17 
Ground State ls*2s*2p,3s23ps »PS,» 07 electrons) 

Ionization Potential 104 591.0 an1; 12.967 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl 1 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl 1 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
C! I 
Cl I 
Cl I 

969.917 
976.452 
978.2844 
979.963 
9805061 

980.9191 
981.879 
982.285 
984.2864 
984.3230 

984.939 
987.599 
987.885 
987.916 
988.410 

988.9436 
989.484 
989.6543 
989.713 
990.4591 

9-J0.629 
991.640 
992.679 
992.9098 
992.9470 

993.007 
994.1414 
994.9965 
996.5402 
996.5591 

997.1064 
997.5099 
997.5375 
998.294 
998.3723 

998.4319 
999.3638 
999.4929 

1000.113 
1000.278 

1001.4491 
1002.3464 
1002.8952 
1003.191 
1003.8093 

1004.6776 
1005.956 
1006.3957 
1006.495 
1007.1647 

1007.3626 
1008.3859 
1009.1857 
1011.8492 
1012.1505 

1013.6635 
1015.5139 
1016.3558 
1019.3644 
1019.9400 

10 
1 

13 
1 
3 

4 
2 
2 
7 
8 

2 
1 
2 
1 
2 

5 
2 
4 
1 
5 

2 
2 
1 
8 
5 

2 
3 
4 
3 
3 

4 
4 
4 
2 
9 

9 
8 
5 
2 
2 

3 
20 

3 
2 
5 

8 
1 
3 
1 
8 

3 
5 
4 

10 
6 

30 
6 
3 
4 
9 

3p» 
3p» 
3p» 
3p» 
3p» 

3p4('D)5s 
3p4(»P)8s 
3p4('D)5s 
3p4("P)7d 
3p4('P)6d 

3p*-3p4('I»3d 
3p» - 3p4(»P)6d 
3p» - 3p4(»P)6d 
3p»-3p4(>S)4s 
3p*-3p4('P)6d 

3p» 
3p» 
3p» 
3p« 
ip» 

3p4(»P)8s 
3p4(»P)8$ 
3p4C'P)8s 
3p4(»P)6d 
3p4(»P)6d 

3p6-3p4(aP)6d 
3p»-3p4('D)3d 
3p»-3p4(»P)6d 
3?» - 3p4(»P)7s 
3ps-3p4(»P)6d 

3p*-3p4(»P)6d 
3ps-3p4(JP)6d 
3ps-3p4(3P)7s 
3ps-3p4("S)4s 
3ps - 3p4('P)6d 

3ps - 3p4(»P)7- 
3ps-3p4(3P)5d 
3p5-3p4(3P)id 
3p'-3p4(»P)5d 
3ps-3p4(3P)6d 

3p5-3p4(3P)6d 
3p5-3p4(3P)5d 
3p5-3p4(3P)5d 
3p5-3p4(3P)5d 
3p5-3p4(3P)6d 

3ps-3p4(3P)7s 
3p5-3p4(»P)6d 
3ps-3p4(3P)7s 
3ps-3p4(3P)7s 
3p5-3p4(3P)5d 

3ps-3p4(3P)7s 
3o5-3p4(3P)5d 
3p5-3p4(3P)5d 
3ps-3p4(3P)5d 
3p5-3p4('P)5d 

3p5-3p4('D)3d 
Sp'Sp'CPJSd 
3ps-3p4(3P)5d 
3ps-3p4(3P)5d 
3ps-3p4(3P)5d 

3p5-3p4(3P)5d 
3p5-3p4(3P)7s 
3p5-3p4(3F)5d 
3p5-3p4(3P)5d 
3ps-3p4(3P)5d 

3p5-3p4('D)3d 
3ps-3p4(3P)5d 
3ps - 3o4(a?)6s 
3p5-3p4(3P)6s 
3p5-3p4(3P)6s 

*»p--«D 
«•r-o(0] 
«,P°-«D 
*'P°-2|2 

g'P°-l[2 
?'PJ1[3 
g*P° - »S 
g*r-i[\ 

g>P°-0{0} 
«*p°-i[i 
f,«--ui g*r-w 
g*r-2n 
gW-W 
g*p° - »p 
gtr-m 
g

3P°-0[0 
g*r-W 

g*r-2i\ 
g»p°-i[i 
S'P°1[1 
g'P-.'S 
giD° -ill 

ip» er -\{\ 
S2P°-0(2 
giy. o[2 
g*r\[2 
g*P°-2iO 

«2P°-2[I 
g"P°l|3 
g«P»-l[2 
gT-lll 
*2P°-2[2; 

g*P° - 0[0 
g*r-2\\ 
p2P°- 2(2 

glr°-\\l 

g*r 

«
2
P° 

«
2
P° 

-in 
-213 
-2[0 
-2[1 
-0[2 

g2P°-2S 
J?2P°-2[1 
g2P°-l[2 
g2P°-2[2 
«2PJ-1[1 

gsP° - 2(2 
g2P°-2[2 
g2P" Ml 
g'P°-2l0 
«2P°-2[1 

«2P° 
S2P° 
«2P° 
g'P° 
?2P° 

-2S 
-2(2 
-0[ö 
-l|l 
•HI 

%-% 

%-% 
%-% 

%-% 

*k-Ht 

fc-Vi 
Mt-Vi 
Vi-% 
%-* 
%-% 

% y, 
M.-V» 
%-% 
%-% 

%-% 
%-% 

%-% 
%-% 
%-% 
%-% 
Vi-Vt 

¥»-% 
%-% 
%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
%-% 

%->& 
%-% 
%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
%-% 
%-% 

%-% 

%-% 

%-% 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

P.3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 
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a i 

Cl ! 
Cl I 
Cl i 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl 5 
Cl I 

c; i 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl I 
Cl I 

Cl I 
Cl I 
Cl I 
Cl ! 
ci i 

Cl I 

1022 0478 
1022 4143 
1025.2821 
1025.5528 
1025.8444 

1027.1785 
1027.3386 
1028.1739 
1028.4075 
1028.61*2 

1029.2023 
1029.3432 
1030.8845 
1031.3486 
1031.5070 

1031.6704 
1035.2148 
1036.5734 
1037.5871 
1038 7779 

1040.3475 
1041.1480 
1041 7148 
1042.7793 
1043.9857 

1051.3787 
1052.4631 
1079.8821 
1084.6671 
IC85.I709 

1085 3035 
1088.062 
1090.2706 
1090.7386 
1090.9815 

1092.1287 
1092.4366 
1094.7686 
1095.1483 
1095.6619 

1095.7971 
1096.8098 
1097.3692 
1098.0682 
1099.5230 

1101.3381 
1101.9362 
1102.755 
1103.069 
1107.5282 

t108.8113 
1110.2948 
1132.8528 
1133.9341 
1135.3310 

1144.2909 
1145.3941 
1167 1479 
1179.2927 
1188.7;15 

1188.7743 
1201.3527 
1335.7257 
1347 J397 
1351.6568 

3 
15 
7 

2? 
8 

10 
15 
6 
8 

15 

3 
7 

10 
20 
15 

6 
30 
5 

27 
25 

30 
15 
4 
8 
7 

9 
4 

30 
40 
40 

45 
60 
55 
40 
45 

40 
45 
60 
55 
55 

60 
45 
50 
40 
40 

50 
40 
40 
50 
70 

15 
60 
45 
50 
50 

60 
10 

100 
250 
50 

130 
100 
750 2 
550 2 
350 2 

3p' 3p4("P)4d 
3p*-3p4('f>4d 
3p» 3p4(»P)4d 
3p»-3p«(»P)6$ 
3p»-3p«('P)6s 

3p» 3p4<3P)4d 
3p» 3p4('P)4d 
3pl-3p4(»P)4d 
3p» 3p«(JP)6s 
3p* 3p4('P)6s 

3p» 3p«(>P)6s 
3ps-3pVP)4d 
3pi-3p«(»P)4d 
3p5-3pVP)4d 
3p» - 3pVP)4d 

3ps 3pVP)4d 
3p» 3p4(3P)6s 
3p» 3p«(»P)4d 
3p»-3p«('p)4d 
3ps-3p4(»P)4d 

3p'-3p4(=P)4d 
3ps-3p«('P)4d 
3ps-3pVP)4d 
3ps-3p«(»P)4d 
3ps-3p4(3P)4d 

3p5-3pVP)4d 
3ps-3p«(»P)4d 
3p»-3pVP)5s 
3p»-3p4(»P>3d 
3p»-3p4(»P)5s 

?ps-3p«(»P)5s 
3p; 3p«(»P)3d 
V-3pVP)5s 
3ps-3p4(3P)5s 
3p5-3pVP)3d 

3p» 
3P5 

3ps 

3p5 

3p5 

3pVP)3d 
3p4(3P)3d 
3p4(3P)5s 
3p4(3P)3d 
3p4(3P)5s 

3ps. 3p« -viSs 
3p5 3p4(3P)3j 
3p5-3p4(3P)3d 
3p5-3p4(3P>3d 
3p5-3p4(3P)3d 

3p5-3p4(3P)5s 

3p5-3p4(3P)3d 
3p5-3p4(3P)3d 
3p5-3p4(3P)3d 
3p5-3pVP)3d 

3p5-3p4(3>-;3d 
3p5-3p4(3P)3d 
3p5-3p4(3P)3d 
3ps-3p4(3P)3d 
3p5-3p4(3P)3d 

3ps-3p4(3P)3d 
3p5-3p4(3P)3d 

3s23p5-3s3p« 
3s23p5-3s3p« 

3ps-3p4('D;4s 

3p5 

V 
3p5 

3p5 

3p5 

3p4('D)4s 
3p4('D)4s 
;p4(3P)4s 
3p4(3P)4s 
3p4(3P)4s 

*fP*-0I2J 
g2P° W\ 
s'r-im 
»y <M0i 
**P*-2[2] 

g2P° I [2| 
^P°-l|31 
**P°-1|I| 
**P°-2|2] 
g'f -i|l| 

Jf'P'-lll) 
g2P' 

g*r 
g*r 

g2P° 
g*r 

mi 
2H1 
0|2| 
213] 

2|0] 
2|2) 

**P°-I[2] 

s'p'-uii 
**P°-2|IJ 
g2P° - 2(0] 
S2P°-2|I| 
g2P° - 2(2] 
**P° - 2(2] 

g2P° 
g'P° 

g'P° 
g*P° 

g*P°. 
g'p° 
g2P' 
g*r 
g*r 

2|1] 
2|2] 
0(0) 
2P 
MI] 

1(1] 
-*F 
-0(0] 

2(2] 
4P 

g2P° - 2P 
gtp°. «p 
g2P° - 2(2) 
g2P°-2P 
S2P°-I(I] 

S2P°I|1] 
g2P°  2D 
g2P°-2D 
g2P°-4P 
g2P°-4F 

g2P" - 2(2; 
,?2P° - 4F 
etp-. 2P 

S2P'-4P 
S2P° - 2D 

g2P°-4P 
g2P° - 4F 
g2P°-4D 
g2P° - 4D 
g2P°-*D 

g2P°-4D 
g''P°-*D 
g2P° -2S 
*'P°   2S 
g~-r° - 2D 

g2P° - 2D 
g2P° 2D 
g2P° - 2P 
g2P° - 2P 
«2P°-2P 

%-% 
%-* 
■A-'A 
%-V, 

%-% 
%-* 
%-% 
*-* 
% ■ A 

%-% 
•A-% 
%-% 

■A »A 
■A-% 
■A-*A 
Vi-A 

■A-* 
%■% 

%-% 
%-% 
%-% 

RJ 
Ri 
R3 

RJ 
R3 
R3 
Ri 
Ri 

R3 
R3 
RJ 
R3 
R3 

R3 
R3 
Ri 
R3 
R3 

R3 
Rl 
R3 
R3 
R3 

% - %    R3 
% - %    R3 
Hi.        1/     I  n . % -Vi 

%-% 
%-% 

%-% 
%-% 

%-% 

%-% 

%-% 
%-% 
%-% 
%-% 

R3 
K3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

R3 
R3 %-% 

'« - lA I R3 
% - %    R3 
Vi - %   R3 

u -'A 
% -% 
% -'A 
lk -'k 
% -% 

% % 
■A % 
% •A 
% % 
*. «A 

Ri 
R3 
R3 
R3 
R3 

R3 
R3 
R3 
R3 
R3 

P3 
R3 
R3 
R3 
R3 
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Cl I a u 
{•kamt W»«Scngth Intensity Multiple! (. uafigurilion Term j-j References 

a i 
Cl I 
Cl I 
C! I 
Cl I 

Cl I 

1363.4471 
1373.1163 
1379.5278 
1389.6928 
1389.9569 

1396.5267 

600 
200 
900 

1000 
900 

600 

2 
1 
1 
1 
1 

1 

3p» - 3p«<*P)4s 
3p* - 3p«('P)4s 
3p»-3p4(»P)4s 
Jp» - 3p4('P)4s 
3p»-3p*(,P)4s 

3p« • 3p4('P)4s 

t*r «p 
f«p* «p 
t*r-** 
t*r *? 
f»p*-«p 

*-* 

R) 
R3 
R3 
RJ 
R3 

R3 

CHLORINE II (Cl,+), Z = 17 
C-ound State  ls22s22p«3s*3p4 :'Pa (16 electrons) 

Ionization Potential  192 070 cm '; 23.81 eV 

hie mem Wavelength Intensity Multiple! Configuration Term }     i References 

Cl II 558.14 10P 3p4 - 3pa(1D°)4«J ^P-'P" 1      1 KlJ 
Cl II 562.28 30J 3p4 - 3ps(*D°)4<I U'P-'D" 1-2 K13 
Cl II 562.54 '0 3p4-3p»(:,D°)4<l g3P -*r 2-1 K13 
Cl II 563 58 10 3p4 - 3pJ(aD°)4d g3P-3S° 2! KI3 
Cl II 565.75 10 3p4 • 3ps(ID°)4d g3p.jp» 0-1 KI3 

Cl II 566.77 10 3p4-3p3(2D°)4d g*V - 3S° 0-1 KI3 
Cl II 571.95 100 3p4 - 3p3(2D°)4d «3P-3D° 2-3 KI3 
Cl II 574.37 300 3p*-3p3(,0°)4d g3P  3D° 1-2 K<3 
Cl II 575.30 10 3p4-3p3(2D°)4d S3P-3D° 0-1 Kl3 
Cl II 584 10 100 3p4-3p3<»D°)5s £3P-'D° 2-2 KB 

Cl II 586.25 10 3p4-3p3<2l)0)5s ?
3P - 3D° 2-3 KO 

Cl II 588.77 10 3p4-3pJ(2tr)5s g3P - 3D° 1-2 KI3 
Cl II 589.82 10 3p4-3p3CrV)5s S

3P - 3D° 0-i KI3 
Cl II 594.49 10 3p4 - 3p3(2D°)4d !D - >P° 2-1 KI3 
Cl II 599.19 10 3p4 - 3p3<2D°)4d ■D-'D° 2-2 KI3 

Cl II 612 73 10 3p4-3p3(2D°)4d ■D - 3D° 2-3 KI3 
Cl II 617.27 10 3p4 - 3pJ(4S")4d «3P - 3D° 2-1 KB 
Cl II 617.61 100 3p'-3p3(4S")4d 3

3P-3D° 2-2 K13 
Cl II 618.02 200 3p4-3p3(4Se)4d g3P - 3LT 2-3 KI3 
Cl II 619.95 10 3p4-3p3(4SJ)4d g3P - 3D° l-l KI3 

Cl II 620.28 100 3p4   3p3(4S°)4d g3P - 3D° 1-2 KB 
Cl II 621.12 400 3p4-3p3(4S°|4d g3P-3D° 0-1 KI3 
Cl II 626.70 100 3p«-lp*(*D")5s •D-'D° 2-2 K13 
Cl II 634.24 100 3s23p4-3ps4s g 3P - 3P° 2-1 KB 
Cl II 635.87 200 3s»3p4-3p*4s g3P - 3P° 1-0 KI3 

Cl II 636.62 200 3s23p4-3ps4s gip. ap° 2-2 K13 
Cl II 637.06 100 3s23p4-3ps4s g3P - 3P° 1-1 KI3 
Cl II 638.23 200 3s23p4-3p54s g3y>. 3p° 0-1 KI3 
Cl II 639.42 200 3s23p4-3ps4s g3P-3P° 1-2 Kl3 
Cl II 650.88 100 Jp4-3p'(4S°)5s saP. 3S° 2-1 KI3 

Cl II 651.13 100 3p4-3p3(2D)3d g3P - 3S° 7-1 KI3 
Cl IS 653.80 100 3p4-3p3(4S')5s g3P - 3S° i   1 K13 
Cl II 655.09 100 3p"-3p3(4S°i5s ?

3P-3S° 0-1 KI3 
Cl II 661.62 10 3p4-3p3(2D°)3d g3P-3D° 2-1 KI3 
Cl II 661.82 200 3p4-3p3(2ir)3d g3P - 3D° 2-3 KB 

Cl II 662.15 100 3p4   3p3(20')3d g3P - 3D° 2-2 KI3 
Cl II 663.08 200 3p4-3p3(3I)")3d gip - 3p° 2-1 KI3 
Cl II 663.67 200 3p<-3p,(2D")3d g=p . 3p° 2-2 KI3 
Cl II 664.67 200 3p4-3p3(2D*)3d ?3p . 3D" 1 -1 KI3 
Cl II 665.21 100 3p4   3pVD')3d Ä

3P   3D° 1-2 KI3 

H    He    l.i    Be    B   C   N    O    I-    Ne    Na    Mg    A!   Si    P   S   Cl    Ar   K    Ca   Sc   Ti    V   Cr    Mn    Fe   Co    Ni   Cu    Zn   Ga   Gc    As    Se    Br    Kr 

211 

■ — ■ ■ ■-■-   ■  ■   '   ■■•- ____——— =*i ■■•■■■—^■-   ■■■■-■   -  ■  ■■•- >. aa uii . .- |,^.-..-:..,^ot..g-;  ..   .  ^ 



ci ii 

a u 
a II 
a II 
a II 
a II 

666 08 
666 17 
667 49 
684.83 
687 55 

Cl II 693.55 a II 696.11 a II 707.43 
Cl II '09.16 a n 710.53 

Cl II 712.« a II 714.03 
Cl II 715 53 a II 717.15 a II 719.26 

Cl II 725.27 
Cl II 725.64 
Cl II 72S.94 
Cl II 729.39 
Cl II 729.52 

Cl II 730.92 
Cl II 753.66 
Cl II 754.55 
Cl II 771.00 
Cl II 774.76 

Cl II 777.55 
Cl II 787.15 
Cl II 787.62 
Cl n 788.75 
Cl II I   789.01 

Cl II 792.19 
Cl II 793.34 
Cl II 793.47 
Cl II 795.36 
Cl II 797.81 

Cl II 827.75 
Cl II 834.67 
Cl II 839.30 
Cl II 839.63 
Cl II 841.41 

Cl II 851.70 
Cl II 864.67 a II 872.20 
Cl II 888.07 
Cl II 893.56 

Cl II 895.95 
Cl II 906.60 
Cl u ?in.25 
Cl II 9U.34 a u 914.90 

a ii 926.% 
Cl II 961.49 
Cl II          1 063.83 
a II      i 067.94 
Cl II          I 071.05 

a II     11 »71.76 
Cl II        j i D75.24 
Cl II        1 | T79.08 
Cl II          | »23.71 
a n       i< 101.16 

a II      i4 71.06 
Cl II            14 84.76 
Cl II          15 28. V 
Cl II          15 42.94 
a ii     Ii5 58.15 

300 
200 
100 
10 

100 

10 
10 

400 
200 
10 

300 
200 
300 
200 
100 

300 
200 
300 
300 
200 

300 
10 
10 
10 
10 

300 
100 
300 
400 
700 

a II 

200 
300 
300 
200 

10 

100 
1000 
200 
200 
400 

700 
500 

10 
400 
300 

300 
10 
!0 
10 

100 

10 
500 
500 
200 

1000 

500 
350 
750 
100 

10 

200 
10 

100 
10 

I0(i 

3p4 -3p»<*D*)M 
V-3p»<»DV*| 
3p«-3p»(»D->3d 

3s»3p«-3p«4s 
3s»3p«-3p»45 

3p4 -3p'('P*)3d 
3p«3p»('P')3d 
3p«-3p'(»p-)3d 
3p«-3p»(»J-)3d 
3p4-3p> <»p-) 3d 

3p« 
3p4 

3p4 

3p4 

3p« 

3p»(»n3d 
3p'(»r)3d 
3ps(»P)3d 
3p*(»D°)3d 
3pa('D°)3d 

3p4-3pJ<»P°)4s 
3p4-3p»(»P°)45 
3p4-3p»<»P°)4s 
3p4-3p»(«P°)4!i 
3p*-3p»(«I")4s 

3p«-3p»(»F)4s 
3p4-3p>(»P°J3d 
3p4-3p»(»P°)3d 
3p4-3p»(»P»)3d 

3p»(,P°)3d 3P 

3p4 

3p4 

3p4 

3p4 

3p4 

3p-*(»?°)3d 
3ps(ID°)3d 
3p1(»P°)4s 
3pa(»D°)4s 
3p'(«D°)4s 

3p4-3p3(2P°)4s 
3p4-3p'(»D°)4s 
3p4-3p3('D°)4s 
3p4-3p3(2D°)4s 

3p3(2D°)3d 3p 

3p4 

3p4 

3p4 

3p4 

3p4 

3p3(2D°)3d 
3p3(4S°)3d 
3p3(4S°)3d 
3p3(4S°)3d 
3p3(\S°)3d 

3p4-3p3(2D°)4s 
3sl3p4-3s.3p5 

3s23p4-3s3p5 

3p4 - 3p3(«S°)4s 
■3p3(4S°)4s 3p4 

3p4 

3p4 

3p4 

3p4- 
3p4- 

3p3(4S°)4s 
3p'(4S°)3d 
3p3(2D°)3d 
3p3(4S')3d 
3p3(4S°)3d 

-3p4 - 3p3('S°)4s 
3s23p4-3s3p5 

3s23p4-3s3p5 

3s23p4-3s3ps 

3s23p<-3s3ps 

3s23p4-3s3p* 
3s23p«-3s3p* 
3s23p4-3s3p' 
3s23p«-3s3ps 

3s3ps-3s23p3(2P°)4p 

3s3pV3s2 3p3(2p<.)4 

3s3ps-3s23pW)4p 
3s3p5-3s23p»(2P')4p 
3s3p5-3s23p;'(2P")4p 
3s3p5-3s23p-'(2p")4p 

g3P 'D° 
g3P 3D° 
g3P - 3D° 
K3P - 3D° 
g3P - 3D 

"D-'D° 
g3P   >P 
g3P-'P° 
g3P - 3S° 
g'P-aS° 

*3P 3S° 
g3P »D° 
'D-'D° 

g3P - 5D° 
g3P - *D° 

g3P-*S° 
•D-'P" 

g3P-*P° 
g3p . 3po 
g*p . 3p» 

10     KI3 
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ci ii a m 
Element Wavelength Intensity MuBjpkt Coafigtintion Tens j-j 

a u 1767.24 100 3i3p»- 3**31»» (*D*)4p *P*-«P 2-1     K13 
a II 1772.01 300 3t3p*-3sMp*(*D*)4p *r-*r 2-2 KI3 
Cl II 1785 06 100 3«3p»-Si,3p»{,D*)4l> *r*p 1-0 K13 
a II 1787.20 300 3s3p»-3i»3^p»'>,)4p *p* -*p 1-1 K13 
a II 17*2.10 400 3t3p»-3s,3ps(»l>*)4|» *p*-»p 1-2 KI3 

a II 1797.91 10 3s3pt-3i*3p>(1D°)4p 
3p»(«S,)4p-3p*(*D*)6» 

*F*-*P 0  1 KI3 
a II 1811.75 10 *P-»D* 2-3 Kll 
Cl II 1814.43 10 3r»(4S*)4p-3p3(sD*)Ä« »P-*D* 1-2 KlJ 
Cl II 1815.16 10 3pJ(«S*)4p - 3p»(*D,)6t «P-»D- 0-1 Kl3 
Cl II 1315.61 10 3p»(4S*)4p-3p»(»D,)6« «P% 1-1 KS3 

Cl II 1883.14 300 3s3p*-3**3pJ(*D")4p V-*D 2-3 KM 
Cl II 1887.90 10 3s3p»-3i»3p»(*D*)4p *r-*D 2  2 K13 
Cl II 1910.76 10 3s3p*-3s»3p»(*ir)4p *P*-*D 1-2 KI3 
Cl II 1923.35 400 3s3p»-3s«3p»(»»*)4p «r-*D 0-1 KI3 

CHLORINE ffl (Cl2+), Z = 17 
Ground State  ls22s*2pc3s23p3 4SS« (15 electrons) 

Ionization Potential 319 500 cm-1; 39.61 eV 

Element Wavelength Intensity Multiple! Configuration Tenn J-J References 

a in 406.27 100 3p»-3p1(»P)5« g*S'-*P %-% B2I 
a in 407.51 :o 3p»-3p*(»P)5s g*S°-*P *A-% B2I 
Cl HI 411.16 300 3p»-3p*(*P)4d g*S°-*P %-fc B2I 
a in 411.37 400 3p*-3p,(JP)4d g'S°  *P %-% B21 
Cl HI 411.81 400 3pa - 3p«(,P)4d g*S'-*V %-% B2I 

a in 415.20 100 3p»-3p*('D)5s *D°-*D %-% B2I 
a in 415.33 100 Jp*-3pHlD)Ss »D"-*D ■A-% B2I 
a in 421.77 300 3p'-3p«('D)4d *D* - *F %-% B21 
Cl III 421.99 300 3ps-3p»(«D)4d «D°-*F «A-% B21 
a HI 422.71 100 3p»-3pt('D)4d *D"-*D tt-% B21 

Cl III 433.66 10 3p»-3p»(IP)4d *D"-*D %-% B2I 
a in 433.77 10 3p»-3p*(*P)4d »D°-*D «A-% B21 
Cl HI 441.40 300 3p»-3pVP)4d «D° - »F »A   % B21 
Cl III 442.95 200 3p» - 3p*(»P)4d *D*-»F %-% B21 
Cl III 457.17 300 3p*-3p*(»P)4d ip°.«D %-% B2I 

Cl III 457.24 200 3p»-3p»(*P)4J »P°-»D %-% B2I 
ei m 457.44 10 3p*-3ps(»P)4d ip*-«D %-% B21 
Cl III 552.91 200b 3p'-3p,<»D)3«J *D°-*P «A-% B2I 
a HI 556.23 600 3 3ps-3p*(»P)3d *«S"-«P »A-'A B21 
a HI 556.61 700 3 3p'-3p*(3P)3d g*S°-*f *-% B21 

Cl HI 557.12 700 3 3p3-3p*(»P)3d g*S'*P %-*A B2I 
Cl HI 558.39 100 3p3-3p«(*P)4s g*S'-*P %-% B2I 
Cl II! 560.64 too 3p*-3pVP)4s g*S'-*P t,-y, B2I 
a in 561.53 700 5 3ps-3p1('D)3d tp-.ij? %-% B21 
Cl III 561.68 700 5 3p»-3p»(«D)3d *De-*F «A-% B2I 

CI III 561.74 700 5 3p»-3p»<«D)3d *D° - »F %-% B2I 
Cl HI 564.29 400 3p>-3pH'D)3d *D°-*D %-% B21 
Cl III 564.51 200 3p» - 3p«('D)3d «D°-*D %-% B2I 
Cl III 565.27 300 3ps-3p*('D)3d *D°-*D %-% B21 
Cl III 565.48 400b 3p»-3p»('D)3d »D°-*D %-% B2I 

Cl III 572.69 400 2 3ps-3p»(*P)45 g«S" «P *-% BI7 
Cl III 574.41 300 2 3p»-3p»(»P)4s g*S'*P •4-% BI7 
Cl III 575.58 300 2 3p'-3p»('P)4s g*S'-*P %-% B17 
Cl III 586.87 400 3p,-3p,(,D)4s «D° - »D *A-*4 B21 
Cl HI 587.08 300 3p»-3pJ('D)4s *D° - *D %-% B2I 

525-206 O - 73 - 15 
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a in a m 

Element Wavelength Intensity n.ultiplet Configuration Term J-J References 

a in 587.30 400 3p» - 3p*(»D)4s «D*-»D Si-Si BZI 
a in 591.12 300 6 3p»  3p'('D)3d ip-.tp Vfc-% B2I 
C HI 591.43 400 6 Zp> - 3p'('D)3d »P*-*P %-% B21 
a ;»: 591.65 400 6 3p»-3p»(«D)3d «P*-*P Vi-Vi B21 
Cl Hi 591% 200 6 3p3 - 3p«('D)3d *P"  «P %-*A B2I 

a ii. 594.64 400 3p»-3p«(»P)3d 2D"-»P %-Si B2I 
a HI 595.99 300 3p»-Jp»(»P)3d •D°   «P Si-Si B2I 
a in 596.X4 400 3p»-3p»(»P)3d •D°-»P Si-Sk B2I 
a HI 605 86 100 3p'-3p*('D)3d v-w Si-Si B2I 
a HI 606.10 200 4 3p*-3p»(»P)3d 3D°-»D Si-Si B2I 

a HI 606.35 500 4 3pJ-3p«('P)3d »D0 - »D Si-Si B2! 
a HI 609.67 400 4 3pa-3p»t-i';3d *D° - «D Si-Si B2I 
a HI 609.90 10 4 3p'  3p*(JP)3d *D° - *D Si-Si B21 
Cl HI 619.03 100 3p3-3p2(3P)3d «D° - «P Si-Si B2I 
a in 621.03 300 3p»-3p*('P)4s »D* - 2P Si   Si B2I 

a in 621.28 400 3p3 - 3p»('P)4s »D° - »P Si-Si B21 
a in 623.77 300 3p* - 3p«(3P)4s 2D° - 2P Si-Si B2I 
a HI 630.38 100 3p3-3p3('D)4s »p°-«D Si-Si B2I 
Cl III 630.75 100 3p3-3p2('D)4s 2P°-»D Si-Si B2I 
Cl III 631.01 100 3p»-3p2('D)4s *P*-«D Si-Si B21 

a HI 639.76 100 3p3-3p2(3P)3d ip».sp Si-Vi B21 
Cl III 640.93 100 y-vppw 2P°-8P Vi-Si B21 
a in 641.30 100 Jp3-3p2(3P)3d *p°-»p Si-Si B21 
a in 653.01 200 .*o*-3p»(*P)3d 2P°-2D Si-Si B2I 
Cl HI 656.77 200 3ps-3p2(3P)3d «P».»D si-Si B2I 

Cl HI 657.17 200 3p'-3p*(»P)3d 
2r-2D Si-Si B21 

Cl HI 669.95 200 3p'-3p3(3P)4s tp°. »p Si-Si B2I 
Cl HI 670.38 300 3p3 - 3p2(3P)4s sp°. ip Si-Si B21 
Cl HI 673.13 300 3p3 - 3p»(3P)4s «p° ip Vi-Si B2I 
Cl HI 673.60 100 3p3-3p2(3P)4s »p°-»p Si-Si B21 

Cl HI 746.86 100 3p3-3p2(3P)3d 2D°  *D Si-Si B21 
Cl HI 747.42 100 3p3-3p2(3P)3d «D°  4D %-Si B2I 
Cl III 747.55 100 3p3-3p,(3P)3d 2DC-«D Si-Si B2I 
Cl III 930.94 100 3s3p4-3s23p2(3P)4p 4P-4S° Si-Si Bl7 
Cl III 936.28 100 3s3p4-3s23p2(3P)4p 4P-4S° Si-Si B17 

a HI 939.31 10 3s3p4-3s*3p*(sP)4p <P «s° Vi-Si BI7 
Cl III 943.22 100 3s3p4-3s23p2(3P)4p 4p . «p° Si-Si BI7 
Cl III 946.97 100 3s3p4-3s23p2(3P)4p «p.«p° Si-Si B17 
Cl III 948.72 100 3s3p4-3s23p2(3P)4p *V 4P° Si-Si B17 
Cl III 953.40 200 3s3p4-3s23p2(3P)4p „p . ,po %-Vi BI7 

Cl III 1005.28 500 1 3s23p3-3s3p4 *4S°-4P %-',i Bl7 
Cl HI 1008.78 600 1 3s23p3-3s3p4 i«S"-«P %-% B17 
Cl HI 1015.02 700 1 3s23p3-3s3p4 g*S°-*P *»-% B17 
a in 1683.18 10 3p3(3P)3d-3p2(3P)4p 4F-4S° %-% B21 
Cl HI 1689.50 100 3p2(3P)3d - 3p2(3P)4p 4F . «S° •A-% B2I 

Cl III 1797.98 200 7 3p2(3P)3d - 3p2(3P)4p «F - 4D° Si-% B21 
Cl HI 1808.51 400 7 3p2(3P)3d - 3p2(sP)4p 4F-«D° %-% B2I 
Cl III 1810.26 100 7 3p2(sP)3d - 3p2C")4p 4F-4D" %-* B2I 
Cl III 1817.73 400 7 3p2(3P)3d-3p2(3P)4p 4F-4D° %-% B2I 
Cl III 1822.50 600 7 3p2(3P)3d - 3p2(3P)4p *p.*D° %-% B2! 

Cl III 1824.59 300 7 3p2('P)3d-3p2(3P)4p «F - 4D" %-% B21 
Cl HI 1828.40 500 7 3p2(3P)3d-3p2(3P)4p «F - *D° %-% B21 
Cl III 1832.08 400 7 3p2(3P)3d - 3p*(»P)4p 4F-4D° •*-*» B21 
Cl III 1833.31 400 7 3p2(3P)3d-3p2(3P)4p <F-«D° %-% B21 
Cl III 1848.74 10 3p2(3P)3d-3p2(3P)4p 4D - 4S° %-% B21 

Cl HI 1849.64 10 3p2(3P)3d - 3p2(3P)4p 4D-»D° %-% B2I 
Cl HI 1852.11 200 3p2(3P)3d-3p«(3P)4p 4D - 4S° Vi-% B21 
Cl III 1880.10 300 3p2(3P)3d-3p2(3P)4p «D - »D° %-* B21 
Cl III 1889.06 10 3p2(3P)4p-3p»(,D)5s »D° - JD •A-Si B2I 
Cl HI 1897.85 300 8 3p2(3P)3d-3p2(3P)4p 4D-4P° Si-Si B21 

Cl III 1901.61 500 8 3p2(3P)3d-3p*(3P)4p 4D - *V° %-Si B21 
Cl HI 1912.90 400 8 3ps(3P)3d-3p'(3P)4p «D - 4P° Si-Si B21 
Cl HI 1914.09 300 8 3p2(3P)3d-3p2(3P)4p 4D - 4P° Si-Si B2I 
Cl III 1916.53 400 8 3p*CP)3d - 3p2(3P)4p 4D - 4P° Vi-Si B21 
Cl III 1917.87 400 8 3p2(3P)3d-3p2(3P)4p 4D - "P" Si% B2I 
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Cl III a iv 
\ 

'lernen! V.'ivckofth Inteniity Miilütlei Configuration Tens J-J Refercoccs 

a in 
a in 
a in 

1920.32 
1979.46 
1983.61 

400 
300 
509 

8 3p»(*P)3d - 3p*(*P)4p 
3p*(»P)3d-3p»(,P)4p 
Jp,(*P)3d-3p,(»P)4p 

«D-«P* 
4D-«D* 
«D - 4D* 

B2I 
B2I 
B21 

CHLORINE IV (Cl3<), Z = 17 
Ground State  ls*2s22p33s2,p2 3P0 (14 electrons) 

Ionization Potential 431 226 cm '; 53 46 eV 

Fitment Wavelength Intensity Multiple! Configuration Term J-J References 

Cl IV 318.75 100 3p»  3p5s g»p.»p- 1-2 B21 
Cl IV 319.51 100 3p»-3p5s g*P  aP° 0-1 B21 
Cl IV 319.62 300 3p*-3p5s g*p.*?° 2-2 32! 
Cl IV 319.99 10 3p'-3p5s g*p.*r 1-1 B2! 
Cl IV 320.25 100 3p'-3p5s rn»-*r 1-0 B2. 

Cl IV 320.88 100 3p»-3p5s g»P-»F 2-1 B21 
Cl IV 331.84 200 3p*-3p5s 'D - »P* 2-1 B22 
Cl IV 437.83 400 3s3p»-3s3p*(4P)4s »S*-»P 2-3 B21 
Cl IV 439.26 300 3s3pa-3s3p*(4P)4s »S° - »P 2-2 B21 
Cl IV 440.25 200 3s3ps-3s3p*(4P)4s »S° - «P 2-1 B21 

a iv 463.01 300 3p*-3p4s ?aP-aP° 1-2 B17 
a iv 464.29 ?00 3p,-3p4s g*p.»r 0-1 BIT 
Cl IV 464.86 400 3p*-3p4s jjp.sp» 2-2 B17 
a iv 465.35 300 3p* - 3p4s ^ap.jp» 1-1 B17 
Cl IV 466.13 300 3p*-3p4s g*P - aP" 1-0 B17 

a iv 467.19 300 3p*-3p4s gsP-'P° 2-1 B17 
a iv 486.17 800 3p* - 3p4s 'D - »P0 2-i B22 
Cl IV 534.73 800 3p2-3p3d gaP-aD° 0-1 B2I 
Cl IV 535.04 400 3p2-3p4s <S - >P° 0-1 B22 
Cl IV 535.67 700 V-3p3d gjp.JD0 1-2 B21 

Cl IV 536.15 600 3p*-3p3d gaP-aD° 1-1 B21 
Cl IV 537.61 900 3p»-3p3d g*e-*v° 2-3 B2I 
Cl IV 538.12 600 3p*-3p3d g»P-»D° 2-2 B2I 
Cl IV 538.60 400 3p*-3p3d g*V-'D° 2-1 B21 
Cl IV 549.22 500 3p2-3p3d gaP-aP° 0-1 B2t 

Cl IV 550.02 400 3p»-3p3d gjp.sp» 1-0 B21 
C IV 550.71 300 3p*-3p3d osp.sp« 

»D°  »D          7 
1-1 B21 

Cl IV 551.12 200 3p3d- 3p5p 2-2 B21 ,K8 
Cl IV 551.64 100 3p3d-3p5p 3D" - aD          7 1-1 B21.K8 
Cl IV 552.02 700 3p2-3p3d £'P-»P° 1-2 B21 

Cl IV 553.30 600 3p*-3p3d g»V-*V° 2-1 B21 
Cl I\ 554.21 100 3p3d-3p5p sp°.ap            i 2-2 B21.K8 
Cl IV 554.62 700 5p*-3p3d gsp.ap« 2-2 B21 
Cl IV 555.49 100b 3p3d-3p5p sp».sp             ? 1-2 B21.K8 
Cl IV 599.73 200 3s«3?»-3s3pJ gXf . ip° 0-1 B22 

Cl IV 601.50 500 3s«3p»-3s3p» gSp.ip» 1-1 B22 
Cl IV 604.59 500 Ss'Sp'-SsSp» gsp.ip- 2-1 B22 
Cl IV 607.09 300 3s»3p,-3s3p» g'P-'S" 0-1 Bl7 
Cl IV 608.90 400 3s'3p«-3s3p» gsP-'S° 1-1 B17 
Cl IV 612.07 400 38^-38 3?» g'P - aS° 2-1 Bl7 

Cl IV 653.70 400 3s,3p»-3s3pa »D - »P" 2-1 B22 
Cl IV 662.45 300 3s«3p'-3s3pa >D - »S° 2-! B22 
Cl IV 668.77 200 3s3pa-3sa3p4p aD° - »P 3-2 B21 
Cl IV 672.43 10 3s3pa-3s'3p4p »D°-'P 10 B21 
Cl IV 684.49 10 3s3p>-3s*3p4p »D° - aD 3-3 B21 
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Cl IV 

\ 

CHLORINE V (CI4+), Z = 17 
Ground State lsa2s2VJsa3p 2pi/2 (13 electrons) 

lonization Potential 547 000 cm1; 67.8 eV 

236.44 
237.23 
286.13 
287.33 
372.59 

373.17 
373.78 
373.91 
374.66 
375.10 

390.15 
392.43 
535.46 
535.92 
536.53 

100 
200 
200 
300 
200 

200 
300 

10 
100 
21« 

400 
500 
200 
200 
300 

3p-5d 
3p-5d 
3p-4d 
3p-4d 

3s3p»-3s3p(3p°)4s 

3s3p»-3s3p(»F)4s 
3s3p»-3S3p(»P°)4s 

3s3p*-3s3p(»P°)4s 
35 3p1-3s3pPP°)4s 
3sjp»-3s3pPP<>)4s 

3p-4s 
3p-4s 

3s3pl-3s3p(»P°)3d 
3s3p»  3s3p(»F)3d 
3s3pJ-3s3p(sp<')3d 

g2P°-*D 
g*V°-'D 

«2P°-SD 4P - <p° 

«p -4p° 
4P -*p° 
<P _4p° 
*p «p. 
«p . *p° 

g2P° »s 
*SP° »s 

«p. «D° 
«p- *D° 
<P- *D° 

*-% IP18 
%-% P18 
*-% B2I 

|%-% B21 
*-% B21 

U-% B21 
*-* B21 
%-% B2I 
% -Mi B2I 
% -% B21 

% -% B21 
% -% B21 
% % B21 
% 'A B2I 
%- % B21 
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ci v a vi 

Element Wivclengti Inlemay Multiple« CaafiftirmtKMi To» J-J RcferKca 

a v 537.01 400 uw-nipprw «P  «D* B2I 
a v 537.46 300 3»3p»-3»3p(»P*)3d «P-«D* %-% PIS 
a v 538.03 500 3p-3_ i*r-*D %   % BI7 
a v 538.68 400 3i3p»-3s3p(*P*)3<l «P «D* »*-% BZI 
a v 538.98 300 3s3p»-3i3p(»P*)3d «P-«D* ■*-% B2I 

a v 539.44 10 3i3p»-3«3p(*P*)3d «P  «P* %-% B2I 
Cl V 541.28 300 3t3p*-3»3p<*P*)3d 

4v-*r° V.-Vi PIS 
Cl V 542.23 800 3$3p»-3«3p(,I>°)3d «p-«p* %-% PIS 
Cl V 542.30 600 3p-3d g*r »D %-% BI7 
a v 542.40 300 *p-3d g*r-*D %-%. BI7 

a v 542.87 400 Mv'-uipprw *p-*r %-% PIS 
Cl V 543.82 100 3»3p*-3$3p(»P")3d «P. 4P* »--»A PIS 
Cl V 545.11 1000 3s3p»-3»3p(»n3d ♦p-«p* *-* PIS 
Cl V 546.33 600 3s3ps-3s3p(*P*>3d «p-«p* *.-% PIS 
Cl V 547.63 1000 3s3p*-3s3p(*Pc)3d «P.4p. *-%. P18 

Cl V 529.35 300 3s»3p-3s3p* f»p*-*p fc-% BI7 
Cl V 633.19 400 3$»3p-?s3r* g*r-*v Mt-% BI7 
Cl V 635.32 400 3»«3p-3s3pi «•f-'p %-% BI7 
Cl V 639.23 300 3s'3p-3«3p» gipo.ip »,-fc BI7 
Cl V 676.79 300 3s3p*-3p» 4P.«S. %-% BI7 

Cl V 679.26 300 3s3p*-3p» «p-«s" %-* BI7 
Cl V 681.92 400 3s»3p-3s3p* g*r »s *-% BI7 
Cl V 683.17 400 3s3p*-3p» 4P -*s° *-* BI7 
Cl V 688.93 400 3s»3p-5»3p» **P°-*S %-fc BI7 
Cl V 715.55 Isif-lp* *D - *r      ? %-% F* 

Cl V 716.19 3s3p»-3p« «D - *P°         ? %-% F4 
Cl V 883.13 400 3s»3p-3s3p» ?"P°-"D Vi-*. B17 
Cl V 894.34 400 3s»3p-3s3p* *»P°-*D %-* B17 
Cl V 894.91 100 3s»3p-3s3p* K»P°-»D %-». B17 
Cl V 914.5 3s3p*-3p» »D-*D°         ? %-S B2 

CHLORINE VI (Cis-), Z = 17 
Ground State ls22s22p63sa *S0 (12 electrons) 

lonization Potential [782 600] cm1; [97.03] eV 

Element Wavelength Intensity Multipkt Configuration Term J-J Reference!! 

Cl VI 194.80 100 3s3p-3s5d »P°-»D 1-2 P6 
Cl VI 195.23 150 3s3p-3s5d 3P° - *D 2-3 W 
Cl VI 242.89 250 3s3p-3s<U "F-3D 0-1 P6 
Cl VI 243.19 400 3s3p-3s4d »P° - >D 1-2 P6 
Cl VI 243.21 100 3s3p-3s4d ap°.»D 1-1 P6 

Cl VI 243.85 600 3s3p-3s4d »P°-*D 2-3 P6 
Cl VI 243.88 150 3s3p-3s4d *p°.»D 2-2 P6 
Cl VI 323.36 600 3s3p-3s4s »P°-»s 0-1 P6 
Cl VI 323.94 800 3s3p-3s4s »P°-'S 1-1 P6 
Cl VI 325.16 1000 3s3p-3s4s sp°. »S 2-1 P6 

Cl VI 399.94 250 3sSd-3s4f »D - »F 1-2 P6 
Cl VI 399.% 350 3s3d-3s4f »D  °F 2-3 P6 
Cl V« 400.00 400 3s3d-3s4f »D-»F° 3-4 P6 
Cl VI 550.36 250 3s3p-3s3d »P°-»D 0-1 P6 
Cl VI 551.99 500 3s 3p-3s 3d SP° - *D 1-2 P6 

Cl VI 552.05 100 3s3p-3s3d 'P"-»D 1-1 P6 
Cl VI 555.49 1000b 3s3p-3s3d >P°-»D 2-3 P6 
Cl VI 555.58 150 3s3p-3s3d »P°-»D 2-2 P6 
Cl VI 565.48 400b 3p»-3p3d »P - »D° 0-1 PIS 
C! VI 566.63 200 3p»-3p3d >P - »D° 1-2 PI8 
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a vi 
Cl VII 

V -3p3d 
V 3p3d 
3o» -3p3d 
JP* 2p3d 
*P* 3p3d 

3P* -3p3d 
3P* -3p3d 
3p« -3p3d 
V -3p3d 
3p« -3p3d 

3p» -3p3d 
3s» -3s3p 

3s 3p 3p» 
3s 3p 3p» 
3s3p- 3p» 

3s3p- 3p» 
3s3p- 3?» 
3s3d- 3p3d 
3s3d- 3p3d 
3s3d- 3p3d 

3s3d- 3p3d 
3s3p- 3p» 

3s»- 3J 3p 
3s3p- 3 s 3d 
3s4p- 3i'4d 

3s4p-: »s4d 
3s4p-: Is4d 

*P-»D* 
»P-»D* 
»P-*D* 
*P-»P* 
*P-»p- 

'P »D* 
«p -*P* 
'P *P* 
»p »P* 
'D «D* 

'S ■P* 
*'S ip- 
*P° *P 
*P" *P 
»P"- 3P 

»P* *P 
*P°- 'i> ;v>- •D" 
•;>- *D' 
»U- »D° 

»D-*P° 
•P*  «S 

g'S-*Y° 
'P°-'D 
'P"  »D 

-P" - »D 
»P*  »D 

1 I 
2-3 
2-2 
1-0 
0-1 

2-1 
1-2 
2-1 
2-2 
2-2 

0 1 
0 1 
1-2 
0-1 
2-2 

1-0 
2-1 
3-3 
2-2 
5   1 

3-2 
1-0 
0 1 
1-2 
0-1 

I   2 
2-3 

Pi« 
Pit 
PIS 
PIS 
Pi* 

i Pis 
(PIS 
Pi« 
PIS 
F2 

F2 
B27 
P6 
P6 
P6 

P6 
P« 
F2 
F2 
F2 

F2 
F2 
K8 
F2 
B: 

B2 
B2 

CHLORINE VH (a«+), Z = 17 
Ground State  lss2ss2p«3s 2S„2 (11 electrons) 
Ionization Potential 921 051 cm»;  114.193 eV 

Ci VII 
Cl VII 
Cl VII 
Cl VII 
ci vn 
a vn 
ci vn 
ci vu 
Cl VII 
Cl VII 

Cl VII 
ci vn 
ci vn 
Cl VII 
Cl VII 

i&R&i 



a vn a vni 

Element Wavelength 
, , 

Intensity Muhipic: Configuration Term J-J References 

Cl Vi' 455.27 too 3d-4p »D  «P* %-% P!5 
a vu 456.56 50 3d-4p »D  >?' *>-* P15 
ci vn 532.7 4p-5d *F - »D           ? * -S B2 
a vn 598.21 600 Jp-3d •F"   *D ■»-* Pi 5 
a vn 604.79 1000 3p-3d »P*  »D %-% P!5 

a vn 605.05 ?0 3p-3d »P*-*D %-% ?I5 
a vu 800.70 150 3»-3p g*s *r %-* B28.PI5 
a vu 813.00 100 3t-3p g*S  «P* 

*F° -K5          ? 
%->* B2S.P15 

a vu 8207 4f-5g B2 
a vu 943.8 5f-7g »F*-*G          ? B2 

a vn 949.2 5g-7h *G  »IT         ? B2 
a vn 1356.3 5d-6f »D-«F*          .' B2 
a vn 1509.2 5f-6g «F*-«G           ? B2 
a vn 1521 0 5g-6h Hi. »H*         ' B2 
a vu 1531.0 6h-8i «H° - »I            ' B2 

a vn 1668.8 4p-4d *P°  'D          ? Vi-% B2 
Cl VII 1686.5 

L 

4p-4d »P°  *D          ? %-% B2 

  

CHLORINE VIII (Cl7+), Z = 17 
Ground State ls*2s22p8 »S0 (10 electrons) 

Ionization Potential 2 809 100 cm1; 348.28 eV 

Element Wavelength Intensity Multiple! Configuration Term j-j References 

Cl VIII 39.462 100 2p«-2ps5d glS-Vil>k]° 0-1 EI7 
Ci VIII 39.655 10 2p«-2p85d g"S-*I%r 0-1 vv 
Cl VIII 41.636 I 2s«2p«-2s2p«3p «•S-'P" 0-1 h.l 
Cl VIII 42.166 10 2sJ2p«-2s2p«3p g'S-'P" 0-1 Ei7 
Cl VIII 42.220 200 2p»-2ps4d *'s-*i%r 0-1 EI7 

Cl VIII 42 430 100 2p«-2p«4d *'S-%[%]° 0-1 E17 
Cl VIII 44.361 200b 2p9-2p54s glS -*p*r 0-1 EI7 
Cl VIII 44.603 200 2p«-2ps4s »>s-%r%r 0-1 E!7 
Cl VIII 49.487 700 2p*-2ps3d g'S-%(%]' 0-1 E17 
Cl VIII 50.074 500 2p«-2p53d *'S-%[%]• 0-1 E17 

Cl VIII 50.700 200 2p«-2p63d *»s-%i%r 0-1 E'.7 
Cl VIII 58.673 1000 2p«-2p53s «is-%(*r 0-1 E17 
Cl VIII 59.191 900 2p«-2ps3s g's -%i%r 0-1 E17 
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a ix a x 
CHLORINE IX (Cl»+), Z - 17 

Ground State ls*2s*2p* «PL, (9 electrons) 
Ionizatien Potential 3 226 700 cm'; 400.05 eV 

Kiemcai Wavelength Intensity Multiple« Conf ig uiation Term J-J Reference* 

a tx 42940 too 2p»-2p43d g *r ■ »D %-% EI7 
a ix 43.168 120 2p»-2p43d «»P*-«D %-% E'.7 
a ix 44.003 200 2p»-2p4('D)3d g*r~xt %-fc EI7 
a ix 44.088 400 2p»-2p4('D)3d g1P°-X1 %-% EI7 
a ix 44.183 230 2p*-2p4(!D)3d *'P°-X4 %-* EI7 

a ix 44.267 300b 2p*-2p4('D)3d f,p,-x, Vi-fc EI7 
a ix 44.361 200b 2p»-2p4('D)3d **P°-X, %-% EI7 
a ix 44.530 100 2p*-2p4('D)3d g*P°*> ■*-% EI7 
a ix 45.112 400 2p»-2p4(»P)3d f*P*-X, %-% EI7 
a ix 45.261 200 2p*-2p4(3P)3d g*r x, %-Mi EI7 

a ix 45.332 100 2p»-2p4(3P)3d gV-X» %-** EI7 
a ix 45.378 300 2p»-2p4(JP)3d *'P°-X4 %-% EI7 
a ix 45.396 300b 2ps-2pVP)3d *'P°-X, %-% EI7 
a ix 45.465 10 2p«-2p4(3P)3d I*T-X. %.% EI7 
a ix 45.519 200 2p*-2p4('P)3d *lP"-X« %-% EI7 

a ix 45.539 200 2p»-2p4(sP)3d g*rxt Vi-M. EI7 
a ix 45.657 too 2p*-2p4(»P)3d *

3
P°-X4 M.-'4 EI7 

a ix 45.745 10 2p»-2p«(»P)3d «rx, %-% EI7 
a ix 46.098 100 2s2p«-2s2ps(3P"')3d »S  »P° %-% E17 
a ix 46.242 10 2s2p,-2s2ps(3P°)3d »s - *r M. -Mr EI7 

a ix 49.234 100 2p»-2p43s t*r.*s %-% E!7 
a ix 49.568 100 2ps-2p43s g*P°-*S Mi-Mr EI7 
a ix 51.026 400 2ps-2p4('D)3s g*P°-'D **-% EI7 
a ix 51.378 300 2p5-2p4('D)3s j»P°-*D Mi-% EI7 
a ix 52.055 200 2p5-2p4(»P)3s g*P°-*P %-% EI7 

a ix 52.303 400 2ps-2p4(»P)3s g*P°-*P %-% EI7 
a ix 52.426 300 2ps  2p4(3P)3s g*r-*v 'A-Mr EI7 
a ix 52.677 200 2p5  2p4(3P)3» g2P° - »P %-% EI7 
a ix 52.726 300 2ps-2p4(3P)3s «SP°-4P %-** EI7 
a ix 52.939 10 2p5-2p4(3P)3s g*r.*v %-<* EI7 

a ix 52.959 1 2p*-2p4(3P)3;; «'P°-
4
P ■A   Mi EI7 

a ix 53.108 1 2ps-2p4(3P)3s g>p°-<p %-% EI7 
a ix 53.448 10 2s2p"-2s2p5(3P°)3s *S - JP° '/i - % EI7 
a ix 53.6% 100 2s2p«-2s2ps(3P°)3s »S - 2P° Mt-% EI7 
a ix 180.71 2s,2p5-2s2p« g*P°-*s %-% Dl 

a ix 185.26 2s22p5-2s2p« g*P° - *s Mi-'A D! 

CHLC vTNE X (Cl9+), 7. =  17 
Ground Stats  ls22s22p4 3P2 (8 electrons) 

lonization Potential 3 674 900 cm1; 455.62 eV 

Element Wavelength intensity Multiple!                           Configuration Term J-J rU'erercccs 

Cl X 39.01 250 2p4-2p3(2P°)3d g3p - 3D°           ? 2-: F3.K8 
Cl X 39.253 10 2p4-2p"'2P")3d g*P - 3D° 2-3 E;7 
Cl X 39.77 250 2p4 - 2pVD")3d g3P-3S°          ? 7.   1 F3.K8 
Cl X 39.956 100 2p4  2pVD°)3d g'P - 3P° 2 : r.i7 
Cl X 40.085 200 2p4-2p3(2D°)3d ?3P-3D° 2"3 EI7 
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Cl X ci xi 

Kiemen! Wavelength Identity Multiple! Configuration Tens j-j References 

a x 40.136 1 2p4-2p»(»D*)3d g*f  »P* 1-2 EI7 
Cl X 40.49 250 2D4-2p1<«P*)3d »D-»P*           ? 2-1 Fl.Kt 
Cl X 40.660 100 2p4-2ps(*D*)3d •D   >F* 2  3 EI7 
Cl X 40.994 10 2p4 ^p'PD'JJd «D-'D* 2  2 EI7 
C! X 41.390 100 2p«-2p»(«S°)M g*P-*D' 2-3 EI7 

Cl X 41.589 10 2p4-2p»(4S')3d g*P-*D' 1-2 EI7 
Cl X 44.36! 200b 2p4-2p»(,P*>3s g*p-*r      ? 2-2 £•? On 
Cl X 45.396 300b 2p4-2p,(,D°)3i **P-*D' 2-3 EI7 
Cl X 45 431 10 2p*-2p»(,P°;3* •D   »P* 2-1 EI7 
Cl X 45.626 15 2p4 -2pJ(*D*)3* r*P -*D* 1-2 EI7 

Cl X 46 476 200 2p4-2pJ('D*)3s •D-'D* 2-2 EI7 
C! X 46.845 100 2p4  2p'(4S')3s ***-*• 2-1 E17 
Cl X 46.908 10 2p4-2p»(»P*)3s •S   »P* 0-1 EI7 
Cl X 47.085 15 2p4-2p»(4S*)3s f»P-»S* l-l EI7 
Cl X 164.5 2s»2p«  2s2p» •D-'P* 2-1 Dl 

Cl X 186.06 2s-2p4-2s2p* 'S-'P* 0-1 Fl« 
Cl X 201.50 2s,2p'-2*2p* g*p-*r 2-1 Dl 
Cl X 203.80 2s»2p4-2s2p» tf-*r 1-0 Dl 
Cl X 205.40 2$»2p'-2s2p» **P -*P* 2-2 Dl 
Cl X 206.02 2s22p4-2s2p* t*t~*r II Dl 

Cl X 207.41 2s22p4-2s2ps g*V -V 0-1 Dl 
Cl X 210.08 2s22p4-2s2ps j»p.»r 1-2 Dl 

CHLORINE XI (C1I0+), Z = 17 
Ground State  ls22s22p3 4Sl-2 (7 electrons) 

Ionization Potential 4 268 900 cm1; 529.26 eV 

Kiement Wavelength Intensity Multiple! Configuration Term J-j References 

Cl XI 36.29 2p3-2p2(3P)3d g4S°  4P *-% Fl« 
Cl XI 36.67 2p3  2p2('D)3d «D"-»F %-% Fl« 
Cl XI 3".05 2p3  2p2(3P)3d »D°  2D %-* FI6 
C! XI 4'  392 10 2p3-2p2(3P)3s *4S°-4P %-fx EI7 
Cl XI 40.787 10 2p3-2p'('D>3s »D° - SD %-% EI7 

Cl XI 162.83 2s22p3-2s2p4 »D° - 2P %-% D2 
Cl XI 166.07 2s22p3-2s2p4 «p°. *p %-% D2 
Ci XI 166.63 2s22p3-2s2p< 2D°-2P %-% D2 
Cl XI 177.00 2s22p3-2s2p4 ip°.»P %-■»> D2 
Cl XI 177% 2s22p3-2s2p4 ip°.»p 1,-y, D2 

Cl XI 180 85 2s22p3-2s2p4 .po.ip Vi-% Fl« 
Cl XI 181.84 2s22p3-2s2p4 «p°. ip %-% D2 
Cl XI 190.03 2s2p'-2p5 »D-«P° %-* Fi6 
Cl XI 190.94 2s22p3-2s2p4 2P°  »S V>-V, D2 
a xi 192.06 2s22p3-2s2p4 »P"-»S %-Vi D2 

Cl XI 195.69 2s2p4-2ps »D-»P° '*-% Fl* 
ci xi 2C9.18 2s22p3-2s2p" »D° - 2D %-% D2 
Cl XI 209.93 2s22p3-2s2p4 2D° - 2D %-% D2 
Cl XI 233.17 2s22p3-2s2p4 >P°-20 Mt-% D2 
Cl XI 234.67 2s22p3  2s 2p4 2P°-»n %-% D2 

Cl XI 234.84 2s22p3-2s2p4 g4S°  4P %-M. D2 
Cl  X! 237.42 2s22p3-2s2p4 g*S° *? *-* D2 
Cl XI 242,76 2s22p3-2s2p4 g*S°-*P %-* D2 

H    He    Li    Be    B    C   N    0    I    Ne    Na    Mg   Al   Si    P   S   Cl   Ar    K    Ca    Sc   Ti   V   Cr   Mn    Fe   Co    Ni   Cu   Zn   Ga   Ge    A»   Se   Br   Kr 
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ci xii 

a XII 
a XII 
a xii 
ci XII 
a xn 
a XII 
ci xn 
ci XII 
a xn 
ci XII 

CI XII 
<.: XII 
a XII 
a XII 
a xn 
a XII 
ci XII 
a xn 
a XII 
ci XII 

CHLORINE XII fCl»+)   ,. 
Ground State  lsa2s*2p» »P0 (6 

Ionisation Potential 4 774 700 cnr 

Cl xni 
= 17 

electrons) 
; 591.97 eV 

ci XII 
CI XII 
CI XII 
CI XII 
CI XII 

CI XII 
C! XII 
ci xn 
ci xn 
ci XII 

ci xn 
ci XII 
ci XII 
ci XII 
CI XII 

2»,2p*-2s'2p3d 
2s»2p»-2s»2p3d 
2s»2p»-2s»2p3d 
2s»2p*-2s«2p3d 
2s2p»-2s2p»(»D»3d 

2s»2p*-2s»2p3d 
2i»2p»-2s»2p3d 
2s«2p»-2s*2p3d 
2s»2p».2s«2p3s 
2s»2p»-2s«2p3s 

2s»2p»-2s»2p3s 
2p»-2p3s 
2p»-2p3s 
2p»-2p3s 

2s»2p«-2s2p» 

2s»2p*-2s2p* 
2s»V-2s2p» 
2s»2p»-2s2p» 
2s2p'-2p4 
2s2p»-2p4 

2s»2p» 
2s» 2p» 
2s 2p» 

2s»2p» 
2s»2p» 

2s»2p» 
2s» 2p» 
2s»2p» 
2s»2p»- 
2s2p»- 

2s 2p» 
-2s2p» 
-2p« 
-2s2p' 
-2s2p» 

2s 2p» 
2s 2p» 
2s2p= 
2s ?.p» 
2p4 

2s2p»-2p4 

2s»2p*-2s2p» 
2s»2p»-2s2p» 
2s»2p»-2s2p« 
2s»2p»-2s2p» 

2s»2p«-2s2p' 
2s2p»-2p« 

g'P -*P° 
g'P »F* 
g'P -*P* 
**p -*D° 

»F 

■D .ip> 
'D »D" 
>D •D" 

gf ■P* 
g'P jpo 

g'P- ip. 
«D- ip« 
'D- »p° 
'S- »p- 

g'P- 'S" 

?    0-1 
?l   1-0 

2-2 
2-3 
3-4 

2-3 
?' 2-3 

2-2 
2-1 
2-2 

g'P 'S° 
•D - "P" 

g'P-'S° 
»D* - »P 
»D° - 'p 

■D-'D" 
'S - 'P° 

'D" - »P 
*'P-»P° 
g'P - 'P° 

jip.jpo 

g'P-'P° 
jsp.ap« 
?'P-»P° 
»p°.jp 

=>p°. sp 
S»P-»D° 
g'P-'0° 
g'P  »D° 
g'P-'W 

2-1 
2-1 
2-2 
0-1 
0-1 

1-1 
2-1 
2-1 
1-0 
2-1 

2-2 
0-1 
3-2 
0-1 
1-2 

i-1 
1-0 
2-2 
2-1 
1-2 

2-2 
0-1 
1-1 
i-2 
2-3 

F3 
F3 
F3 
F3 
F3 

|F3 
F3 

I F3 
Fl 
F3 

F3 
F3.K« 
F3K8 
F3.K? 
D; 

, i? 
D: 
D2 
F16 
FS6 

D2 
F16 
F16 
D2 
D2 

F3 
Fl<> 
Dr 
Di 
FI6 

Fl« 
Fl6 
Fl6 
FI6 
FI6 

CI XIII 
CI XIII 
CI XIII? 
CI XIII 
CI XIII 

CHLORINE Xin (Cl12+), Z = 17 
Ground State Js22s22p 2Pi°/2 (5 electrons) 

Ionization Potential 5 296 700 cm1; 656.69 eV 

»P-*D 

* -% F3 
% -% F3 

F3 
% % F3 
% Mi K8 
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Cl XIII Cl XIV 

Element Wavelength Intensity M-tltiflet ConI«ura(tor. Terra J-J References 

ci xm 24 86 v> 2s2p,-2s2p(*P'>4d •p   ID* *-% FJ 
Cl XIII 24.97 50 2s2p'-2s2p(»P")4d »D-»F* %-% F3 
CI XIII 31.12 250 2s2p,-2s2p('P*)3d ■D - «F" *-% 53 
C! XIII 31.24 150 2i2p*-2s2p('P*)3d »r - *D° *-* F3 
Cl XIII 31 35 300 2s'2p-2$«3d g*V  *D %-% F' 

Cl XIII 31.44 450 2$»2p-2s«3d g*r »D *-* F3 
Cl XIII 31.47 2'2p,-2s2p('P°)3d «p.«D' %•% F9 
Cl XIII? 31.60 250 F3 
Cl XIII? 32.05 150 F? 
Cl XIII 32.32 150 2s2p»  2j2p('P")3d ip. »D° %-% FJ 

Cl XIII 32.43 200 2j2p»-2»2p('P*)3d ip. ID* %-* FJ 
Cl XIH 32.55 200 2s2p«-2s2p(,n3d »D-»P %-% F3 
Cl XIII 33.04 150 2s2p,-2s2p(,F)3d »D  »D° *-* F3 
Cl XIII 33.87     ? 2s»2p-2s'3s *2P*  2S *-•* K8 
Cl XIII 34.31 200 2j2p»-2s2p(3P°)3d »p. ID°         ? *-% F3.K8 

Cl XIII 34.44 250 2$2p,-2s2p('P°)3d ip. ID"         ? **-% F3.K8 
Cl XIII 195.22 2s»2p-2s2p* *»P°   »P <k-y, FI6 
Cl XIII 198 40 2s,2p-2s2p» jtp-.ip %-Mi Fi6 
C! XIII 202.10 2s» 2p  2s 2p2 

gir »p *-% Fit 
Cl XIII 205 47 ?.s»2p  2s2p» g'p- »p %-Vi FI6 

Cl XIII 20981 2s22p-2s2p2 g*P°-*S •4-"A Fit 
Cl XIII 217.77 2s22k>-2s2p* «'P'-'S %-% FI6 
Cl XIII 2?.;.38 2s2p2-2p2 <p.«s° •A-% F16 
Ci XIII 224.60 2s2p2-2pJ 4p . 4C,° %-% FI6 
Cl XIII 229.15 2s2p2-2p3 «P - *s° %-% Fl6 

C! XIII 264.78 2s»2p-2s2p2 g*P°   2D •A-% F16 
cl XIII 277.17 2s22p-2s2p2 g*P°-2D %-% FI6 
Cl XII? 277.59 2s22p-2s2p» g»P°-»D %-% FI6 
ci xm 290.7       ? 2s2p2-2pJ »s - 2P° % - % K8 
Cl XIII 302.24 2s2p2-2p3 »P. »p» 3h-3h F3 

ci xm 407.48 2s2p»-2p3 2p . 2D- *k ->* F3 
Ci XIII 419.46 2s2p2-2p3 »P - «D° %-* F3 

CHLORINE XIV (Cl,3+), 2 = 17 
Ground State  Is22s2 'So (4 electrons) 

Ionization Potential 6 047 200 enr1; 749.74 eV 

Element Wavelength Intensity Multiple! Configuration Tenn J     j References 

Cl  XIV 18.63 50 2s2p-2s7d 3po . 3,) F3 
Cl XIV 19.58 50 2s2,.-2s6d 3P° - 3D F3 
CI XIV 20.55 50 2s2n-2s5d 3p° . 3D F3 
Cl XIV 20.84 50 2p2-2p5d 3p . 3D" F3 
Cl XIV 22.00 30 2s 2p -2p4p 3p° _ 3p Fl 

Cl XIV 22.11 50 2s 2p -2p4p 3p°     3D F3 
Cl XIV 22.37 50 2s2p-2s4d 3p».3D 1 -2 F3 
Cl XIV 22.42 100 2s2p-2s4d 3P°     3D 2-3 F3 
Cl XIV 22.86 100 2p2-2p4d 3p. z\y F3 
Cl XIV 27.65 250 2s2p - 2p3p 3p° _ 3p 2-2 F3 

Cl XIV 27.88 250 2s2p-2p3p 3p« . 3D 2-3 F3 
ci xiv 28.12 250 2s2-2s3p g'S - "P° 0-1     F3 
Cl XIV 28.9       ? 2s2p - 2p3p 'P°-'D 1 -2 K8 
ci xiv 29.40 350 2s 2p-2s 3d 3p° . 3D 1 -2 F3 
Cl XIV 29.52 450 2s 2p-2s 3d 3P» . 3D 2-3 F3 
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a xiv a xv 

Element Wavelength Intensity Multiple' Configuration Ten jj Reference* 

a XIV 30.00 200 2p*-2p3d f-V F3 
a xiv 30.07 250 2p*-2p3d »p.ip- F3 
a xiv 30.10 150 2p»-2p3d *P »D* 12 F3 
a xiv 30.13 350 2p3 2p3d jp.sp» 2-3 F3 
a xiv 30.25 300 2p*-2p3d •D-»r 2  3 F3 

a xiv 30.90 200 2*2»-2* 3d »P*-«D 1? F3 
a xiv 30.98 200 2p«-2p3d 'D-'D* 2-2 F3 
a xiv 31.0       ? 2*2»-2s 3s >P*-»S 2-1 Kl 
a xiv 237.70 2s'-2i2p g'S-'P* 0-1 F3 
a xiv 276.13 2s2p  2p» »p-.ip 1-2 F16 

a xiv 2*4.31 2*2p-?!>» *F*r 1-1 F16 
a xiv 286.26 2*2p-2p» *r*p 2-2 FI6 
a xiv 29Ü51 2s2r>-2p* »p-.ip 1-0 FI6 
Cl XIV 295.05 2«;2p-2p» ip-.»P 2-1 F16 
a xiv 458.39 2»2p-2pi >P*-»D 1-2 F3 

a xiv 460.8       ? 2s*-2s2p *'S  »P* 0-1 K8 

CHLORINE XV (Cl1**), Z = 17 
Ground State ls22s 2Si/2 (3 electrons) 

Ionization Potential 6 528 300 cm1; 809.39 eV 

Element Wavelength Intensity Multiple '                        Configuration Term J-J References 

Cl XV 17.10 50 2p-8d »r-»D %-% F3 
Cl XV 17.25 50 2s-6p ^S-'P" Ht-'h F3 
Cl XV 17.46 50 ?.p - 7d *P°-»D *k-*n F3 
Cl XV 17.96 50 2p-6d »P°-»D %-% F3 
Cl XV 18.13 50 2s-5p S*S-«P° *-% F3 

Cl XV 18.99 100 2p-5d »P-»D %-% F3 
Cl XV 20.13 150 2s-4p g»S-»P° Vi-% F3 
Cl XV 21.10 100 2p-4d »F  *D ¥.-% F3 
Cl XV 21.18 150 2p-4d 'P°-*D %-% F3 
Cl XV 21.41 50 2p-4s *P°-»S %-Y. F3 

Cl XV 26.66 350 2s -3p g*S - 4P° ¥>-% F3 
ci xv 26.67 350 2s-3p g*s-*r MI-VI F3 
ci xv 28.27 300 2p-3d *P°-*D Vi-% F3 
Cl XV 28.42 450 2p-3d »P°->L> %-% F3 
Cl XV 28.93 200 2p-3s »P°-»S %-*k F3 

Cl XV 29.09 200 2p-3s «p°.«S %-% F3 
Cl XV 383.9b 2s-2p ^S-'P" Vi-% F3 
Cl XV 415.50 2s-2p g»S-«P° ¥.-% F3 
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Cl XVI ci xvii 
CHLORINE XVI (Cl,5+), Z = 17 

Ground State ls:  'So (2 electrons) 
Ionization Potential 29 507 950 cm1; 3658.425 eV 

Kiemen! Wavelength Intensity Muhiplet Configuration Venn rm References 

Cl XVI 3.53     P li*-l«5p g'S-'V KS 
Cl XVI 3.60     P is*-U4p g's-'r 0-1 KS 
Cl XVI 3.80     P ls*-U3p gis >r 0-1 K* 
Cl XVI 4.44     P Is'-ls2p *'S   «P* 0  1 K< 
Cl XVI 4.46     P |j»-ls2p *'S-»P* 0-1 KK 

Cl XVI 4.51      ? 1 

... . 

1S«-1S2J g'S-»S 0-1 KS 

CHLORINE XVII (Cl,6+), Z = 17 
Ground State  Is 2Sm (1 electron) 

Ionization Potential 31 829 006 cm1; 3946.19 eV 

Fie mem Wavelength Intensity Multiplei Configuration Term J-l References 

Cl XVII 3.231    P ls-6p g*S   «P° tt-% G2 
Cl XVII 3.272   P ls-5p g*s *r %-% G2 
Cl XVII 3.351    P 10 ls-4p *'S-«P° tt-% G2.K8 
Cl XVII 3.534   P 30 ls-3p g*S - *P* %-% G2.K8 
Cl XVII 4.187    P 100 ls-2p «*S-'P° Vi-* G2.K8 

Cl XVII 13.69     P 2-7 G2 
Cl XVII 14.15     P 2-6 G2 
Cl XVII 14.97      P 2-5 G2 
Cl XVII 16.76     P 2-4 G2 
Cl XVII 22.61      P 2-3 G2 

Cl XVII 34.70     P 3-7 G2 
Cl XVII 37.77     P 3-6 G2 
Cl XVII 44.26     P 3-5 G2 
Cl XVII 64.72      P 3-4 G2 
Cl XVII 74.82      P 4-7 G2 

Cl XVII 90.7       P 4-6 G2 
Cl XVII 140.0       P 4-5 G2 
Cl XVII 160.8       P 5-7 G2 
Cl XVII 257.8       P 5-6 G2 
Cl XVII 427.6       P 6-7 G2 
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Ar Ar I 

ARGON, Z = 18 

Unclassified Lines 

Element 
———             = 

Wavelengtii Intensity Multiplel Configuration                                          Term J-J Reference« 

Ar 26.30 too FI6 
Ar 27.79 50 Fi6 
Ar 27.90 50 FI6 
Ar 40.42 50 FI6 
Ar 40.64 100 Fl« 

Ar 41.08 50 Hf 
/*. 41.38 150 FI6 
Ar 43.42 150 Fl« 
Ar 44.19 100 FI6 
Ar 44.79 150 F16 

Ar 45.67 150 FI6 
Ar 46.26 50 FI6 
Ar 46.39 100 F16 
Ar 46.53 150 F16 
Ar 450.44 80 S6 

Ar 465.02 150 So 
Ar 468.38 80 S6 
Ar 470.57 80 S6 
Ar 485.79 60 S6 
Ar 486.60 300 S6 

Ar 505.45 60 S6 
Ar 539.79 50 S6 
Ar 618.63 200 So 
Ar 631.68 60 S6 
Ar 649.03 50 So 

Ar 664.93 50 S6 
Ar 684.81 100 S6 
Ar 701.11 150 S6 
Ar 716.42 10 S6 
Ar 720.94 10 S6 

Ar 783.14 250 S6 
Ar 783.65 120 S6 
Ar 804.59 60 Se 
Ar 820.98 50 S6 
Ar 845.68 150 S6 

Ar 893.50 50 S6 
Ar 904.89 80 S6 

ARGON I (Ar°+), Z = 18 
Ground State  ls2 2s2 2p6 3 s2 3p6 »So (18 electrons) 
Ionization Potential  127 109.9 cm1;  15.759 eV 

Element Wavelength Intensity Multiple! Configuration Term j-j References 

Ar I 806.88 80 3p*-3p*(*P°)8s S'S-%[%j" 0-1 B3I 
Ar I 807.22 80 3p,-3p»(»P°)7s *'S-%[%]- 0-1 B31 
Ar I 807.70 80 3p«-3p»(»P',)6d g's -%[%r 0-1 B3I 
Ar I 809.93 80 3p«-3p»(»P°)6d g'S-^lV,]- 0-1 B31 
Ar I 816.23 160 3p«-3p»(»P°)5d g^-Ki^y 0-1 B31 
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Ar I Ar II 

Ekmenl Wavelength lnlcn>:iy Multiple! Coafnuruioo Ten» J-J Reference! 

Ar I 816.47 160 3p*-3p»(*P*)7s 8'S-1il*r 0-i B3i 
Ar 1 820.13 10 3p*-3p*(*P*)5d g'S-WhY 0-1 B3I 
Ar I 825 346 40 3p*-3p»(«P*)6i «•s-%w 0-1 E6.B31 
Ar 1 826.364 80 3p*-3p*(*P*)4d g'S-*[*]' 0-1 E6.B3I 
Ar I 834.392 240 3p*-3p*(*P*)4d «'S -%[%]• 0-1 E6.B3I 

Ar I 835.00 240 3pk-3p«(*P*)6s t's-%f%r 0-! B31 
Ar I 842.81 80 3p*-3p»(*P*)4d «'s-*[vir 0-1 £31 
Ar I 866.80 200 3p*- 3p* (»D 3d «>s-*i*r o-: B31 
Ar I 369.75 100 3p*-3p*(*P*)5s «'s-%;Hr 0  1 B3I 
Ar ! ?76.06 200 4 3p*- 3p*C*D 3d *is -%t%r 0-1 B31 

Ar i »/*.« 120 3p* • 3p»(*P°)5s *'s-*i%r 0-1 B31 
Ar I 894.31 200 3 3p*-3p*(»P*)3d ('S-*M%i* 0-1 B31 
Ar 1 1048.22 1000 2 3p*-3p«(*P*)4s *'S-%[%]• 0-1 B31 
Ar I 1066.66 750 1 3p* - 3p*(»P*)4s f«s-*p»r 0-1 B31 

ARGON II (Ar1+), Z = 18 
Ground State  lsa2s*2p63s23p5 2P5/2 (17 electrons) 

Ionization Potential 222 848.2 ein1; 27.62«» eV 

Element Wavelength Intensity Mulüplet Configuration Term J-J References 

Ar II 465.8365 st 15 3p5-3p4(lD)5d g*P°-»D %-% MI6 
Ar II 469.6301 st 30 3p»-3p4('D)6s «»F-'D %-% Mit 
Ar II 472.8114 st 30 3p*-3p4('D6s gip-.iD %-% M16 
Ar II 475 9054 st 180 3p«-3p4(3P)6d g'r-'D %-* Ml6 
Ar II 477.1048 st 120 3p«-3p4(»P)6d g'P-'P %-% M16 

Ar II 477.6068 st 30 3ps - 3p*(sP)6d g'P°-*F %-% M16 
Ar II 479.1678 st 30 3p*-3p4(»P)6d g*r*v **-% M16 
Ar II 479.2177 st 60 3p»-3p4(»P)6d g*r*¥ %-* M16 
Ar II 480.8108 st 30 3p5-3p«(;'P>6d g*P°-»D Vi-*Ä M16 
Ar II 482.4451 st 15 3p8 - 3p4 (»P) 7s g'P°-4P %-% Ml« 

Ar II 487.2272 st 300 3p»-3p4('D)4d g*r-*s %-Vi Ml6 
Ar II 488.7926 st 270 3p»-3pnsP)5d glP°-»D %-*/l Ml6 
Ar II 488.9615 st 120 3p*-3p4(»P)5d g»p°-.p %-* M16 
Ar II 489.1953 st 240 3p»-3p4(sP)5d 8»P°  «D %-% Ml6 
Ar II 490.6495 st 290 3p« - 3p4('D)4d g*P°-»S ¥»-* Ml6 

Ar II 490.7012 st 70 3p»-3p4(*P)5d g»P°-»P Vi-% M16 
Ar II 492.4083 st 150 3p«-3p4(»P)5d gäP"-»P %-v. Ml« 
Ar 11 492.6454 st 30 3p*-3p4(sP)5d g'P°-*D Vi-*h M16 
Ar II 494.6676 st 15 3p«-3p4(aP)5d Ä»p°.sp %-ft Ml6 
Ar II 496.6592 s( 15 3p*-3p4(sP)5d 8»P0-4P 'h-*k M16 

Ar II 499.9192 st 0 3p»-3p4('P)6s g»P°-»P %-*» M16 
Ar II 500.8016 st 30 3p5-3p4('D)4d g>P°-'D %-Si MI6 
Ar II 501.1897 st 60 3p5-3p4('D)4d g'P°-'P %-% M16 
Ar II 501.3872 st 15 3p»-3p4('D)4d «'P°-»P %-M. MI6 
Ar II 501.0276 st 15 3p5-3p4(»P)6s g*P°-*P %-% M16 

Ar II 502-lb^y st 60 3p5-3p4(»P)6s g'P"-4P %-% M16 
Ar II 503.6503 st 60 3p*-3p4(1D)4d g*P°-»D %-% M'O 
Ar II 504.8117 st 3p*-3p4('D)4d g'P°-»P %-% M16 
Ar II 505.0121 st 30 !                          3ps-3p4('D)4d g»P°-'P <*-*i Ml6 
Ar II 510.5509 st 30 3ps-3p4('D)5s g»P°-'D %-% M16 

Ar 11 510.5564 si 200 3p»-3p4('D)5s g»P°-M> %-% Ml« 
Ar II 514.3100 st 210 3p5-3p4('D)5s g*P°->D Vr-% Ml« 
Ar II 518.9088 st 150              12 3ps-3p4(»P)4d s»r-tD %-% M16 
Ar II 519.3269 st 300 12 3p»-3p4(3P)4d g*P° »D %-% Mi« 
Ar II 522.7924 st 450 12 3p5 - 3p4(»P)4d g»P°-»D ■A-% Ml« 
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Ar II Aril 

Ekacat Wavdogtfc Intensity lluhiplet Configuration Term J-J References 

Ar ii 524.6803 st 450 3p»-3p4(*P)4d jip-.sp *A-*A M16 
Ar 0 526.4969 sl 210 3p»-3p4(»P)4d gtr.tf. %-% III« 
Ar 0 528.4511 st 30 3p»-3p4(*P)4d *»p*-'p %-% Ml« 
ArO 530.4954 st 450 3p»-3p4(»P)4d g*r-*? Vt-V, Mi« 
ArO 533.0794 st 30 3p»-3p4(»P)4d *«P*-«F %-% MK 

Ar II 535.0711 st 15 3p»   3p4(»P)4d **P*-«P %-% MI« 
Ar II 537.1396 st 150 3p*-3p4<*P)4d *»p- 4P %-Vi Ml« 
ArO 537.4193 st 30 3p»-3p4(»P)4d t*r-«v %-% Ml« 
Ar II 540.8066 st 30 3p«-3p1(»P)4d *'P--4F %-% Ml« 
Ar II 541.3019 st 60 3p»-3p4(*P)4d g*r-*p w-% Ml« 

Ar II 542.9123 st 300 3p* - 3p-»(»P)4d g*r*D *A-% Ml« 
Ar II 543.2032 st 450 3p»-3p4('D)3d g*r-*s %-Vi Ml« 
Ar II 543.508 20 3p»-3p4(»P)4d g*r *D %-** M14.MI5 
Ar 0 543.7305 st 270 3p»-3p*(»P)5s g*r-*p %-Vt MI6 
Ar II 546.1768 st 240 3p»-3p4('P)5s «•P°-*P %-% Ml« 

Ar II 547.1650 st 270 3p»-3p4(»P)4d ««P-^D %-fc Ml« 
ArO '17.4605 st 360 3p»-3p4('D)3d y'P-'S Vi-Ü Ml« 
Ar II 547.9960 st 120 3p»-3p4(*P)5s gxr*p %-% M16 
Ar II 548.7808 st 210 3p» - 3p4(»P)5s g*r-<p %-% Ml« 
Ar II 550.4810 st 120 3p»-3p4('P)5s gtp°.*P Vi-% M.6 

Ar II 550.9045 st 30 3p»-3p4(»P)5s g*r-*p %-% Ml« 
Ar II 553.1263 st 60 3p»-3p4(3P)5s gtr.*p %-% Ml« 
Ar II 555.7659 st 90 3p»-3p4('S)3d g*>P°.*D %-*4 MI6 
Ar II 556.8169 st 360 3p»-3p4('S)3d g*r-*D %-% Ml« 
Ar II 560.2232 st 270 3p»-3p4 ('S) 3d g*r-*D %-* MK 

Ar II 572.0136 st 270 II 3p«-3p4('D)3d g*r-*p *A-% Ml. 
Ar II 573.3619 st 360 II 3p»-3p4('D)3d gty.rp %-*4 Ml« 
Ar II 576.7364 st 300 11 3p»-3p4(«D)3d jf'F-'P Vi-% M16 
Ar II 578.1071 st 270 11 3p»-3p4('D)3d g'p°.*p Ä-% M16 
Ar II 578.6043 st 270 10 3p»-3p4('D)3d g*P -»D %-* Ml« 

Ar II 580.2631 st 360 10 3p»-3p4('D)3d r"P°-*D %-% MI6 
Ar II 583.4371 sl 300 10 3p*-3p4(tD)3d g'P-'-'D tt-% Mit 
Ar II 597.7000 st 360 9 3p»-3p4('S)4s S*P°-»S %-% MI6 
Ar II 602.8584 st 300 9 3p» - 3p4('S)4s g'V-'S %-% MI6 
Ar II 612.3715 st 300 3p»-3p4('D)3d g.r-3F %-«* MI6 

Ar II 661.8689 st 540 8 3p»-3p4(3P)3d g«P°-*D %-% Ml« 
Ar II 664.5622 st 300 8 3p*-3p4(3P)3d g'P°-'D %-% M16 
Ar II 666.0108 st 450 7 3p»-3p4(3P)3d g*r 'F %-% Ml« 
Ar II 670.9455 st 600 8 3p» - 3p4('P)3d g2p° . «D fc-% MI6 
Ar II 671.8513 st 900 6 3p»-3p4('D)4s ?*P°-'D %-% MI6 

Ar II 672.8562 st 240 6 3p»-3p4('D)4s g*P°-»D %-% MI6 
Ar II 676.2424 st 360 3p»-3p4(3P)3d g*r-*p %-•* Ml« 
Ar II 677.9518 st 300 3p*-3p4(3P)3d g*p°-4p %-% MI6 
Ar 0 679.2183 st 300 3p»-3p4(3P)3d g»p°-4p %-% MI6 
Ar II 679.4005 st 450 6 3p»-3p4('D)4s g3P°-'D fc-% M16 

Ar II 686.4883 st 180 3p»-3p4(3P)3d gtp' . 2p %-% M16 
Ar II 691.0373 st 150 3p»-3p4(3P)3d gjp° . 2p %-% Ml« 
Ar II 693.3018 st 180 3p5-3p4(3P)3d g»p°-»p ■Ä-% MI6 
Ar II 697.4890 st 150 5 3p»-3p4(3P)3d g*P°-4F %-% M16 
Ar II 697.9418 st 180 3p»-3p<('P)3d g'p°.sp "Ä-Vi M16 

Ar II 698.7745 st 270 5 3p*-3p4(3P)3d gV-*F %-% Ml« 
Ar II 704.5237 st 270 5 3p»-3p4(3P)34 g'V-*F %-% Ml« 
Ar II 718.0898 st 450 4 3p5-3p4(3P)4s ?2p».2p %-% MI6 
Ar II 723.3605 st 900 4 3p5-3p4(3P)4s g2P° - »P %-% Ml6 
Ar 11 725.5485 st 540 4 3p»-3p4(3P)4s gip°.tp %-% MI6 

Ar II 730.9297 st 360 4 3p»-3p4(3P)4s gip° . 2p %-% MI6 
Ar II 737.4537 st 60 3 3p»-3p4(3P)4s g2F.4p %-% Ml« 
Ar II 740.2691 st 450 3 3p»-3p4(3P)4s g*p°-*p %-% M!6 
Ai II 744.9247 st 450 3 3p»-3p4(3P)4s glp° . 4P %-% MI6 
Ar Ii 745.3222 st 360 3 3p* - 3p4(3P)4s g*p°.*p ■*:•% MI6 

Ar II 7«. 1982 st 2"0 3 3p»-3p«(3P)4s «2P° - "P Mi-% Ml« 
Ar II 753.3654 st 15 2 3p»-3p4(sP)3d g*P°.*V %-% MI6 
Ar II 754.8239 :» 210 2 3p»-3p4(3P)3d g*P'-"D %-% Ml« 
Ar II 761.579! st 60 2 3p5-3p<(3P)3d gip° . 4D %-% M)6 
Ar II 762.2000 st 180 2 3p5-3p4(3P)3d tf-p- . 4D %-% MI6 
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Ar II Ar II 

Klemcot Wavelength Intensity Muhfplet Configuration Term J-J References 

Ar II 919.7810 st 1000 1 3*»3p*-3s3p* **P*-»S *-fc Mlo.Mu 
Ar II 932.0537 »t 1000 1 3s«3p»-3s3p* 

3s3p*-3s'3p4('D)4f 
3p4(»P)3d-3p4(»P)6f 

*»P*-»S Vi-% MI6.MI4 
Ar II 1001.29 1 »s-2[ir    ? Vk-% S2? 
Ar II 1268.483 100 4D-l,2]° %-% M -I.M15 
Ar II 1280.225 100 3p4(»P)3d - 3p4(*P)6f 4D-2[4]' %-% Ml4,Ml.< 

Ar II 1282.620 100 3p4(»P)3d-3p«(»P)6f 4D-2M* *-% MI1.MI5 
Ar II 1284.793 100 3p4(3P)3d-3p4(»P)6f 4D - 2(3]° **-% Ml4,M"i5 
Ar II 1324.51 30 3p4(»P)4s-3p4(*P)6f 4P-2|1]°       ? %-% S23 
Ar II 1348.751 100 3pV»P)3d-3p4(*P)5f 4D-0(3r tt-% M14.M15 
Ar II 1351.335 100 3p4(»P)3d-3p4(»P)5f 4D-0(3)* *-% MI4.M15 

Ar II 1354 915 200 3p4(»P)3d-3p4(»P)5f 4D   1,4]* %-% M14.MI5 
Ar II 1357.435 20 3p4(»P)3d-3p4(*P)5f *D-1(4]* %-% MI4.M15 
Ar II 1360.735 100 3p4(3P)3d-3p4(»P)5f 4D-1[2]° %-•* MH.MI5 
Ar II 1363.032 200 3p4(»P)3d-3p4('P)5f 4D-I[2]" Vk-% MM.M15 
Ar II 1376.106 50 3p4(3P)3d-3p4('P)5f 4D-2;3]° %-% MI4.M1S 

Ar II 1376.95t 100 3p4(3P)3d-3p4(3P)5f 4D-2[4]° %-% MI4.MI5 
Ar II 1377.211 400 3p4(3P)3d-3p4(3P)5f 4D-2[4]° '/»-s» MI4.MI5 
Ar II 1377.442 20 3p4(3P)3d-3p4(sP)5f 4D-2[2J° *-% M14.M15 
Ar II 1379.378 100 3p4(»P)3d-3p4(3P)5f 4D-2[3J° *-* M14.M15 
Ar II 1379.884 300 3p4(3P)3d-3p4(3P)5f 4D-2[4]° *-% MM.M15 

Ar II 1380.728 100 3p4(3P)3d-3p4('P)5f 4D-2[2]° %-% M14.M15 
Ar II 1382.228 200 3p4(»P)3d-3p4(»P)5f 4D-2[3]° %-% M14.M15 
Ar II 1382.770 100 3p4(»P)3d-3p4(*P)5f 4D-2[2]° •k-% MI4.M15 
Ar II 1396.231 100 3p4(3P)3d-3p4(»P)7f 4F-2[5]° %-«% M14.MI5 
Ar II 1451.879 100 3p4(3P)3d-3p4(»P)6f 4F-1[4]° %-* MI4.M15 

Ar II 1455.484 100 3p4(3P)3d-3p4(3P)6f 4F-0(3]° %-* M14.M15 
Ar II 1459.878 100 3p4(3P)3d-3p4(3P)6f 4F-1[4]° %-% M14.M15 
Ar II 1463.155 200 3p4(3P)3d-3p4('P)6f 4F - 2(5]° %-% M14.M15 
Ar II 1464.176 100 3p4(3P)3d-3p4(3P)6f 4F-1[31° %-% M14.M15 
Ar II 1465.153 100 3p4(3P)3d-3p4(3P)6f 4F-2[4]° %-% MI4.M15 

Ar II 1474.537 100 3p4(3P)3d-3p4(3P)6f 4F-2[5]° %-% MI4.M15 
Ar II 1544.177 200 3p4('D)3d-3p4(»D)5f KJ-2[5]° %-* M14.M15 
Ar II 1544.711 200 3p4('D)3d-3p4(»D)5f KJ - 2(5]° %-% M14.M15 
Ar II 1547.356 IOC 3s3p»-3s,3p4('D)4p »S-«D° %-% MH.MI5 
Ar II 1557.305 100 3p4(aP)3d-3p4('D)4f *P-2[2]° Vi-% MI4,M15 

Ar II 1559.072 300 3p4(3P)3d-3p4(3P)4f 4D-0{?]° tt-% M14.M15 
Ar II 1560.191 400 14 3s3p«-3s13p4('D)4p »S-'P" fc-M. M14.MI5 
Ar II 1562.442 200 3p4(3?)3d-3p4(3P)4f 4D-0[3]° %-* MI4.M15 
Ar II 1563.043 100 3p4(3P)3d-3p4(3P)4f 4D-1[3]° %-% M14.M15 
Ar II 1565.377 100 3p4(3P)3d - 3p4('D)4f 'P-2[l]° %-% M14.M15 

Ar II 1566.811 100 3p4('P)3d-3p4(sP)4f 4D-1[3]° %-% M14.M1I 
Ar II 1567.987 400 3p4(3P)3d-3p«(3P)4f 4D-1[4]° %-*k M14.M15 
Ar II 1571.39! 100 3p4(3P)3d-3p4(3P)4f 4D-1[4]° *A-% M14.M15 
Ar II 1574.401 100 3p4(3?)3d-3p4(3P)5f 4F-013]° %-% M14.M1S 
Ar II 1574.993 600 14 3s3p«-3s,3p4('D)4p >S - *P° Hi-*h M14.M15 

Ar II 1575.815 300 3p<(3P)3d-3p4(3P)4f 4D-1[2]° %-% M14.MH 
Ar II 1576.898 300 3p4(aP)3d-3p4(3P)5f 4F-1[4]° %-<fc M14.M15 
Ar II 1578.812 300 3p4(sP)3d-3p4(3P)4f 4D-1[2]° %-% M14.M15 
Ar II 1580.770 200 3p<(3P)3d-3p4(3P)5f 4F-0[3]° %-<& M14.M1S 
Ar II 1580.960 100 3p4(3P)3d-3p4('D)4f JP-2[2]° %-% M14.M1S 

Ar II 1583.833 100 3p4(3P)3d-3p4(3P)5f 4F-1[3]° %-% MI4.MI5 
Ar II 1586.261 200 3p4(3P)3d-3p4(3P)5f 4F-1[4]° %-% MI4.M15 
Ar II 1589.465 500 3p4(3P)3d-3p4(3P)5f 4F-2[5]° %-»% M14.M15 
Ar II 1590.233 200 3p'(3P)3d-3p4(3P)5f 4F-1[3]° %-% M14.M15 
Ar II 1591.939 1 3p«(3P)3d-3p4(3P)4f 4D-2[1]° %-% M14.M1S 

Ar II 1593.587 200 3p«(3P)3d-3p4(3P)5f 4F - 2[4]° %-% M14,M!5 
Ar II 1594.799 100 3p4(3P)3d-3p4(3P)4f 4D - 2[2]° %-<* M14.M15 
Ar II 1595.737 100 3p4(3P)3d-3p4(3P)4f 4D-2(11° %■■% M14.M15 
Ar II 1596.151 100 3p4(3P)3d-3p4(3P)4f 4D-2(ir %-<A M14.M15 
Ar 11 1598.575 100 3p4(3P)3d-3p4(3P)4f 4D - 2[3F %-% M14.M15 

Ar II 1598.722 200 3p4(3P)3d-3p4(3P)4f 4D - 2[2]° fc-*. Mi4,Mi; 
Ar II 1598.880 100 3p4(3P)3d-3p4(3P)4f 4D-2[1]° ¥.-■& M14.M1S 
Ar II 1599.130 100 3p4(3P)3d-3p4(3P)4f 4D-2[3]° %-* M14.M15 
Ar II 1599.607 100 3p4(3P)3d-3p4(3P)4f 4D - 2[21° *-% M14.M15 
Ar II 1600.133 400 3p4(3P)3d-3p4(3P)4f 4D-2[4]° %-% MI4,M15 

f)2r)-2Ci(i  f) - 73 -  ifi 
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Ar n Ar n 

Element Wavelength lolenih; Mulüplcl Configuration Jena                     I-J KefercDce« 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1600.694 
1602.554 
1602.891 
1603.075 
1603.442 

600 
200 
200 
400 
400 

3p4(»P)3d-3p4(*F)4f 
3p*(»P)3d - 3p4(3P)4f 
3/(3P)3d-3p4(3P)5f 
3p4(3P)3d-3p4(*P)4f 
3p«(»P)*i  3p4(3P)4f 

4D-2|4J' 
4D-2f2J* 
4F-2j5J' 
4D-2{3J" 
4D-212J' 

M14.M15 
MI4.MI5 
MI4.M15 
M14.M15 
MU.MlS 

Ar II 
Ar II 
Ar II 
Ar II 
Ar I! 

1604.082 
1606.197 
1606.926 
1607.180 
1615.807 

500 
300 
400 
100 
50 

1 3p*(IP)3J-3p*i,H)4f 
3p4(»P)3d-3p«(»P)4f 
3p4(»P)3d  3p4(»P)4f 
J^WM  3p4('P)5f 
3p4(»P)3d-3p4(3P)5f 

4D-2J4]' 
4D - 2[2)' 
4D  2[3J* 
«F-2HJ* 
4F-2(3J' 

*-* 
MI4.MU 
M14.M15 
MI4.MI5 
MI4.M15 
MM.MI5 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1616.972 
1627.085 
1628.825 
1622 834 
1640.i43 

100 
20 

100 
100 
100 

3p«(*P)3d - 3p4(3P)5f 
3p«(3P)3d - 3p«(*P)6f 
3p4(*P)3d-3p4(3P)5f 
3p4(3P)3d-3p4(3P)6f 
3p4(»P)3d-3p4PP)5f 

4F-2[4]° 
3F-1[4]* 
»P-l[2r 
'F-2J5]0 

ip_0f3J* 

MU.M15 
MM.MI5 
MI4.M1S 
MU.M15 
M14.M15 

Ar U 
Ar H 
Ar II 
Ar II 
Ar II 

1650.535 
1653 322 
1662.253 
1686.076 
1689.470 

100. 
100 
100 
50 
50 

3p4(*P)3d - 3p4(»P)5f 
3p4(3P)3d-3p4(»P)5f 
3p4(*P)3d-3p4('D)4f 
3p4(3P)3d-3p4(»P)5f 
lp*('P))d - 3p4(»D)4f 

«P-l[3]° 
»P-2[l]* 
3F - 2[4J* 
*P-2[3r 
3F-2[4]' 

M14.MI5 
MM.M15 
MH.M15 
MI4.MIS 
MI4.M15 

Ar II 
Ar II 
Ar n 
Ar II 
Ar II 

1701.358 
1702.188 
1705.980 
1710.909 
1713.218 

100 
100 
100 
50 

200 

3p\*P)3d-3p4(>D)4f 
3p4(*P)Sd-3p4('P)5f 
3p4(3P)3d-3p4(3F;5f 
3p4(3P)3d-3p4('D)4f 
3p4(*P)3d - 3p4(3P)5f 

«F-2[2J° 
«p-opr 
4p-i[2r 
3D-2[2)° 
4p-i[3r 

%-% 
%-% 

M14.M15 
M14.M15 
MI4.MI5 
MI4.M15 
MI4.MI5 

Ar II 
.*..- n 
Ar II 
Ar II 
Ar II 

1718.680 
1719.346 
1725.147 
1725.549 
1729.075 

100 
200 
100 
50 

100 

3p4f3P)4p-3n4f3P)7g 
3p<(3P)3d-3p4('D)4f 
3p4(3P)3d - 3p4(3P)5f 
3p4(3P)3d-3p4(3P)5f 
3p4(,P)3J-3p4('D)4f 

4P°-2[2] 
lD-2[3J° 
4p-2nr 4p-2nr 
«D - 2[2]° 

M14.M15 
MU.MlS 
M14.M15 
M14.MI5 
M14.MI5 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1729.259 
1733.372 
1735.378 
1736.834 
1750.694 

100 
100 
50 

100 
50 

3p<(*P)3d-3p4(»P)5f 
3p4(3P)3d-3p4(3P)5f 
3p4(*P)3d-3p4(3P)5p 
3p4(sP)3d-3p4(3Pj5f 
3p4(»P)3d - 3p4(3P)5f 

4P-2[2J" 
4P-2[lj° 

4D - "D° 
4P-2(2]° 
4P-2[3]° 

M14.M15 
M14.M15 
M14.MI5 
MI4.M15 
MI4.M15 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1751.679 
1755 819 
1763.669 
1768.043 
1770.638 

200 
100 
50 

100 
100 

3p4(i?)3d-3p4("P)5p 
3p4(3P)3d-3p4(3P)5f 
3p4(3P)3d-3p4('P)5p 
3p4(3P)3d-3p4('P)5p 
3pVP)3d-3p4(»P)5f 

4D - 4D° 
'Fl[4]° 
4D - 4P° 
4D-4P° 
JF-0{3]° 

M14.M15 
M14.MI5 
M14.MI5 
MI4.MI5 
M14.M15 

Ar II 
Ar II 
Ar P 
Ar U 
A- il 

1771.829 
1776.672 
1782.596 
1785.672 
1788.104 

200 
100 
100 
100 
300 

3p*(3P)3d-3p4(>P)5p 
3p4(*P)3d-3p4(iP)5p 
3p<(3P)3d-3p4(3P)5f 
3p'(3P)3d-3p4(3F)5f 
3p4(3P)3d-3p4(3P)5f 

4D-4P° 
4D-4P° 
3F-l[3f 
»F-1[4J' 
*p-2[5r 

MI4M15 
M14.MI5 
MI4.M15 
M14.MI5 
M14.M15 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1791.561 
1793.435 
1V95.10 
1812.475 
1813.PM 

100 
50 
30 
50 

100 

3p4(3P)3d-3p4(3P)5f 
3p4(3P)3d-3pJ(3P>5f 
3p4(3P)4p-3p4(3P)7g 
3p4CP)4j-3p4(sP)5p 

3p4(1D)3d-3p4(,D)4f 

3F-2[3]° 
«F-2[4]c 

<D°-2[3]         ? 
4P-4D° 
»G - 2[4]° 

% - % 
%-% 
%-* 

%-% 

M14.M15 
M14.M15 
S23 
M14.M15 
MJ4.M15 

Ar I! 
Ar II 
Ar II 
Ar II 
Ar II 

1813.766 
1815.98 
1816.14 
1823.205 
182^.842 

100 
15 
50 

100 
50 

3p4('D)3d - 3p4('D)4f 
3p4(1D)3d-3p4('D)4f 
3p4(3P)3d-3p4(»P)5f 
3p4(3P)3d-3p4(3P)5f 
3p4(3Pj4s-3p4(3P)5p 

HJ - 2[4I" 
HJ - 2[3r       7 
8D-l[4]r 

«F. 2[3]° 
4p.4P" 

M14.M15 
S23 
MM.Mir 
M14.MI5 
MU.MlS 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1830.770 
1831.527 
1834.038 
1854.986 
1866.089 

500 
500 
200 
50 

100 

3p4('D)3d-3p4('D)4f 
3p4('D)3d-3p4('D)4f 
3ps('P)4s-3p4('P)5p 
3p4(3P)3d-3p4(3Pj5f 
3p4(3P)3d-3p4(3P)4f 

«G-2[5]° 
HJ - 2[5]° 
4p.4p° 

»D - 2[3J° 
4F-l[3r 

MU.MlS 
MU.MlS 
MU.MlS 
MU.MlS 
MU.MlS 

Ar II 
Ar II 
Ar II 
Ar II 
Ar II 

1868.660 
1872.589 
1873.140 
1877.523 
1879.420 

300 
100 
600 
400 
100 

3p4("P)3d-3p4(3P)4f 
3p4(3P)3d-3p4(3P)4f 
3p4(>P,'3d-3p4(»P)4f 
3p4(3P)3d-3p4(3P)4f 
3p4(äP)3d-3p4(3P)4f 

4F-0[3|° 
4F-1!4]° 
4F-1[4]° 
»F-0[3]° 
4F-1[3]° 

%-% 
%-% 

M14.M15 
MU.MlS 
MI4.M15 
M14.M15 
M14M15 
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Ar II Ar III 

Hkmcnt Wavelength Intensity Multiplci Configuration Term J-J References 

Ar 11 1879.790 200 3p-(,P)30-3p*(»P)4i 4F-1[3]° %Vt MM.MlS 
Ar II 1886.386 400 3?4(3P)3o   3p4(3P)4f 4F-I|4)" •*-% MU.MlS 
Ar li 1887.42 30 3p4(3P)3d-3p4(3P)4f ♦I-   112]"        ? *-* S2J 
Ar 11 1888.782 400 3p4l3P)3d-3p4(3Pi4f 4F-1|3)° tt-H, MU.MI5 
Ar 11 1889.029 600 3p4(3P)3d-3p4(3P)4f *F-2|5r *-'% MM.MI5 

Ar II 1897.352 50 3p4<'P)3d-3pVP)4f 4F-l(2r *,-* MU.MI5 
Ar 11 1898.36 15 3p4(3P)3d-3p4('D)5p 3D - «F         ? %-* S23 
Ar II 1899.287 100 3p4(3P)4p - 3p4(3P)6d 4P° - ,r>          i %-% MM.MlS 
>..  II 1899.847 100 3p4(*P)3d-3p4(3P)4t 4F - 2[4|° %-% MM.M15 
Ar 11 1900.638 400 3p4(3P>3d-3P

4(3P)4f «F - 2[4]° «*-% MI4.M15 

Ar II 1907.988 400 3p4{3P)3d-3p4(3P)4i 4F-215|° %-* MU.M15 
Ar II 1909.5689 ST 50 3s3p«-3s33p4(3P)4o 3S - *S° Vi-Vi H4.Ml4.Ml5 
Ar II '.911.053 50 3s3p*-3s'3p4(3P)4p »S  4S° ft-'h MM.MlS 
Ar II 1917.79 30 3p4(3P)4p-3p4(3P)6d 4D°  »F           ? %-% S23 
Ar II 1919.199 300 3p4(3P)3d-3p4<3P)4f 4F-2(4|° %-v- MI4.M15 

Ar ü 1920.007 200 3p4(1P)3d-3p4(»Pj4i 4F-2,4]° %-•»« MM.MlS 
Ar II 1927.19 10 3p4(3P)3d-3p4(3P)4f 4F - 2[2|°       ? «fe-3/» s:3 
Ar II 1931.419 100 3p4(3P»3d-3p4(3P)4f 4F-?|3|° *-% MI4.MI5 
Ar II 1932.230 200 3p4(3P)3d-3p4(3P)4f 4F-213]" «id-* MM.MlS 
Ar II 1933.694 200 3?4(3P)3d-3p4(3P)4f 4F-2|4r *-% MM.M15 

Ar 11 1937.041 100 3p4(3P)3d-3p4(3P)4f 4F-2I.2)° %-% MI4.M15 
Ar II 1941.0724 ST 300 13 3s3p*-3s33p4(3P)4p »S - «P° %-% H4.M14.MI5 
Ar II 1942.13 30 3p4(3P)3d-3p4(3P)4f 4F-2[3)°       ? %-* S23 
Ar II 1946.795 200 3o«(3P)3d-3p4l3P)4f «P-llzT ¥»-% MI4.M15 
Ar II 1961.3610 ST 400 13 3s3p«-3s,3p4(3P)4p »s - «r Mt-Mi H4.M14.MI5 

Ar 11 1962.161 300 ^p4t3P)3d-3p4(3P)4f jp-o(3r %-•* MI4.MI5 
Ar II 1966.953 100 3p-(JP)4p - 3p4(3P)6d «D°-<F           ? %-% M14.M15 
Ar II 1972.274 200 3p4(3P}4p-3p4(3r)6d *D°■4F           ? %-% MI4.MI5 
Ar II 1973.4837 ST 200 3s3p«-3s33p4(3P)4p »S - 3D° ¥»-% H4,Ml4.'ral5 
Ar II 1974.462 300 3p1(3P)3d-3p4(3P)4f *P- l|3f %-ft M14.MI5 

Ar II 1976.765 300 3p4(3P)3d-3p4(3P)4f «p-2iir Vi-% MM.M15 
Ar II 1977.200 20 3p4(3P)4p - 3p4(3V)ls 40»   »p            7 *-% MM.MlS 
Ar II 1981.74 10P 3p4(3P)4p-3p4('P)6d 4D° - 4D          ? %-% MM.MlS 
Ar II 1983 299 100 3p4(3P)3d-3p4('F)4f »P -1121° *-■* MM.MlS 
Ar II 1983.829 100 3p4(3P>3d-3p4(3P)4f »p-ipr %-»4 MM.MlS 

Ar II 1988.620 300 3p4(3P)4p-3p4(3P)6d 
lD°  »F *-% MM.MlS 

Ar II 1993.555 20 3p4(3P)4p- 3p"(3P)7s «D" - 4P           ? %-Vi MM.M'.S 

ARGON III (Ar2+), Z = 18 
Ground State  ls2 2s2 2p6 3s2 3p4 3P2 (16 electrons) 

Ionisation Potential 328 600 cm1; 40.74 eV 

Element Wavelength Intensity MuUiplet Configuration Tenn 1 J References 

Ar III 382.61 125 3p4 - 3p3(2D°)4d •D-'F° 2-3 F23 
Ar III 387.45 100 3p4-3p3(2D°)4d ■D   'D° 2-2 F23 
Ar III 389.49 25 3p4 - 3p3(3D°)4d 'D   'P° 2-1 r^3 
Ar III 395.92 50 3p4-3p3(4S°)5s g3P - 3S° 2-1 B3I 
Ar III 396.37 200 3p4 - 3p3(4S°)4d g3P-3D° 2-3 F23 

Ar III 397.67 50 3p4-3p3(4S°)5s g3P - 3S° 1-1 B3I 
Ar III 398.17 125 3p' -3p3(4S°)4d g3P-3D° 1-2 F23 
Ar III 398 91 50 3p4-3p3(4S°)4d gap. 3p° 0-1 Fi3 
Ar III 466.53 250 3p4-3p3(3P°)3d g3p.3p= 2-i B31 
Ar III 467.39 300 3p4-3p3("P°)3d S3P - 3P° 2-2 B3I 

K    Hc    l.i    Be    B   C    N    O    f   Ne    Na    Mg   Al   Si    P   S   Cl   Ar    K    Ca    Sc   Ti   V    Cr   Mn   Fe   Co    Ni   Cu   Zn   Oa   Ge    As   Se    Br    Kr 
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Ar III ,.r m 

Element Wavelength Intensity Multiple! Coafiguratina Tenn J-J References 

Ar III 468.4? 200 3p«-3p»(»F)3d i*-*r 1-0 B3I 
Ar III 468.96 150 3p«-3p3(»P°)3d g*? *r 1-1 B3I 
Ar U1 469.83 200 3p«-3psf2P*)3d g*V -v 1-2 B3I 
Ar III 469.97 200 3p«-3p'(»P°)3d *3P -*r 0-1 B3I 
Ar ill 473.03 300 3p«-3p,(,P°)3d g*P-*D°        ? 2-1 B3I 

Ar III 473.92 300 3p«-3p,(»P')3<l jf»p >D° 2-2 B3I 
Ar III 476.43 350 3p«-3p»(2P°)3d g>r *D' 1-2 B31 
Ar III 481.85 300 3p«  3p*(»F')4s t*p*r 2-1 B3I 
Ar III 482.55 400 3p*-3pJ(2P°)4? gf.tf 2-2 B3I 
Ar in 484.12 250 3p« - 3p'(»P°)4s g*P.*r 1-0 B3I 

Ar III 4S4.45 250 3p« - 3p*(*P*)4s gff.ty 1-1 B3I 
Ar III 485 15 300 3p«   3p3(«P")4s g*PW 1-2 B3I 
Ar III 485.52 200 3F« - 3pVP°)4s «3P-»P* 0-1 B3I 
Ar III? 487.99 350 B3I 
Ar III 488.45 350 3p«-3p"(*D°)3d g'p.'S" 2-1 B3I 

Ar III 491.12 200 lp4-3p»<n>*)3<! g*V-3S° 1-1 B3I 
Ar HI 492.23 150 3p«-3p»(«D°)3d g'P »s° 0-1 B3I 
Ar III 508.44 450 3p«-3p,('D°)4s «r*P-'D- 2-3 K9 
Ar III 508.61 300 3a«-3p,(»D°)4s g3P *D° 2-2 K9 
Ar III 508.68 180 3p«-3p3(»D°)4s «3P-'D° 2-! K9 

Ar III 511.51 300 3p«-3ps(»D°)4s «*P-3D° 1-2 K9 
Ar III 511.57 180 3p«-3p»('D")4s g*P 3D' 1-1 K9 
Ar III 512.77 180 3p«-3p3(2D°)4s g3P-3D° 0-1 K9 
Ar III 529.90 450 Jp*-3p»(*D')3d g

3P-3D° 2-3 B31 
Ar 1!I 532.41 350 3p«-V(^>°)3d g*P »D° 2-2 B31 

Ar ill 534.26 50 3p«-3p»(*D°)3d g^-'D" 2-1 B31 
Ar III 535 58 350 3p«-3p3(,Dc)3d g3P-3D° 1-2 831 
Ar III 537.46 300 3p«-3ps(»D°)3d g3P-3D° 1-1 831 
Ar III 538.79 300 3p«-3p3(»D°)3d g3P-'D° 0-1 B31 
Ar III 553.47 450 4 3p« - 3p3 («S") 4s g3P-3S° 2-1 831 

Ar III 556.89 300 4 3p«-3ps(««:°)4s g3P-'S° 1-1 B31 
Ar III 558.32 250 3p«-3p'(«S°)4s g'P-'S" 0-1 B3I 
Ar III 573.47 200 3p«-3p3(«S°)4s g*P->S° 2-2 B31 
Ar III 577.15 150 3p« - 3p*(«S°)4s g3P-*S° i-2 B3I 
Ar III 578.39 200 3p*-3p3(2D°)3d >D-3F° 2-2 B32 

Ar III 579.21 150 3p«-3p3('D°)3d lD - 3F° 2-3 B32 
Al  III? 604.15 500 B31 
Ar III 636.82 150 3 3p«-3p3 («3°) 3d g3P-'D° 2-1 831 
Ar III 637.28 1000 3 3p«-3p3(«S°)3d g3P-3D° 2-3 B3" 
Ar III 641.36 250 3 3f«-3p'(«S°)3d g3P 3D° 1-1 B3I 

Ar III 641.81 600 3 3p«-3p3(«S°)3d g3P-3V>° 1-2 B3I 
Ar III 643.26 450 3 3p«-3p3(«S°)3d g3P-3T>° 0-1 B31 
Ar III 690.17 400c! 2 3p«-?p3(«S°)3d g3P - SD° 2-3 B31 
Ar III 695.54 300 2 3p«-3p3(«S°)3d g3P-5D° 1-2 B3I 
Ar III 697.74 100 2 3p«-3p'(«S°)3d g3P-sD° 0-1 B3I 

Ar III 699.72 50 3p«-3p»(«S")3d 'D-3D° 2-2 B32 
Ar III 769.15 600 5 3s23p«-3s3p5 lD-'P° 2-1 B31 
Ar III 871.10 j00 3s23p«-3s3ps g3P-3P° 2-1 B3I 
Ar III 875.53 450 3s23p«-3s3p5 g3P 3P° 1-0 B3I 
Ar III 878.73 600 3s23p«-3s3p5 

gsp. ap- 2-2 B31 

Ar III 879.62 400 3s2 3p«-3s 3p5 g3P - 3P° 1-1 E3I 
Ar III 883.18 450 3s2 3p«-3s 3p5 g3P-3P" 0-1 BJ1 
Ar III 887.40 500 3s23p«-3s3ps g3P-3P° 1-2 B31 
Ar III 1002.10 150 3s23p«-3s3p5 >D - 3P° 2-2 332 
Ar III 1460.08 200 3p3(«S0)3d-3p3(2D")4p 3D° - 3D 3-3 B31 

Ar III 1460.23 IOC 3p:;(«S°)3d-3p3(2D0)4p 3D° - 3D 2-3 B31 
Ar III 1465.53 100 3p3{«S<,)3d-3p3(3D°)4p 3D°-3D 2-1 B31 
Ar III 1465.71 150 3p3(«S°)3d-3p3(2D'')4p 3D° - 3D 2-2 B3I 
Ar III 1467.84 150 3p3(«S°)3d-3p3(2D°)4p 3D° - 3D 1-1 B31 
Ar III 1468.01 100 3p3(«S°)3d-3p3(2D,')4p 3D° - 3D 1-2 B31 

Ar III 1669.10 50 6 3p3(«S°)3d-3p3(«S°)4p "D" - 5P 2-3 B3I 
Ar III 16'0.30 250 6 3p3(«S°)3d   3p3(«S°)4p SD°-»P 3-3 B31 
Ar ill 1669.67 350 6 3p3(«S°)3d-3p3(«S,')4p *D° - »P 4-3 B31 
Ar III 1673.14 50 6 3p3(«S°)3d-3p3(«S°)4p »D° - *P 1-2 B31 
Ar III 1673.24 150 6 3p3(«S°)3d-3p3(«S°)4p »D° - 5P 2-2 B31 
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Ar III Ar IV 

Kleinen! Wavelength Intensity Multiple! ("onlujuration Term J-J References 

Ar .11 
Ar III 
Ar 111 
Ar Hl 
Ar Hl 

1673.43 
1675.58 
1675 64 
19U.40 
1914.65 

350 
350 
200 
450 
150 

6 
6 
e 
7 

3p,(«S°)3d-3pJ(<S°)4p 
Sp't/S-W - 3p3<4S*)4p 
3pJ(4S°)3d-3ps(43')4p 
3p3(4S')3d-3p3(4S°)4p 
3p'<4S°)3d-3p,l4SJ>4p 

»0"   »P 
«o--»p 
*D'   »P 
»D° - 3P 
3P° - JP 

3-2 
1 -1 
2 1 
3-2 
2-2 

BJI 
B3I 
B3I 
B3I 
BJI 

Ar 111 
Ar III 
Ar III 
Ar III 
Ar III 

1913.56 
191806 
1918.67 
1919.52 
1957.83 

350 
50 

200 
200 

50 

/ 
7 

7 

3p'(4SJ)3d-3p3(4S°)4p 
3p,(<S°)3d   3p»(4S°)4p 
3ps(4S°)3d-3pJ( S°)4p 
3p3(4S°)3d-3ps(4S")4p 
3p3(4S°)4s   3p3(2D")4p 

'D' - 3P 
»rr 3P 
3D°  3P 
3D° - 3P 
3S* - 3P 

2-! 
1-0 
1   2 
1   1 
1-0 

BJI 
BJI 
BJI 
BJI 
BJI 

Ar III 
Ar Hl 

1962.74 
1973.78 

100 
200 

3p3(4S°)4s - 3p3(2D°)4p 
3p3(4S°)4s - 3p3(»D°)4p 

»s°-JP 
»S°-3P 

. -1 
1   2 

BJI 
BJl 

ARGON IV (Ar3*), Z = 18 
Ground State  ls22sJ2p63s23p3 «S£,2 (15 electrons) 

Ionization Potential 482 400 ern »;  59.81 eV 

Klente.it Wavelength Intensily    j Multiple! Configuration Term J-J References 

Ar IV 396.87 160 3p3-3^-(JP)4s *4S°-4P %-% BJI 
Ar IV 398.55 160 3p» - 3p2{3P)4:. «'S'-'P %-% BJI 
Ar IV 399.63 120 3p3 - 3p2(3P)4s g4S°-4P %-% B3I 
Ar IV 423.48 10 V-3p2(3P)4s »D°-2P           ? %-% S6.K8 
Ar IV 443.40 80 V-3pl('D)3d 2D° - 2F %-% Gl,S6 

Ar IV 451.20 15 3p'-3p»(3P)3d g*S°  4P %-'A F2,S6 
A' IV 451.87 45 3p3-3p2(3P)3d S

4S  -4P %-% F2,S6 
Ar IV 452 91 80 3p3-3p2(3P)3d g*s°-*v %-% F2.S6 
Ar IV 458.1 3p3-3p2 CD) 3d 20°  2D %-% FT 
Ar IV 471.09 60 3p3-3p2('D)3d jpo . ,p %-% S6.E27 

Ar IV 471 97 60 3ps-3p2('D)3d 2p° . 2p %-% S6.E27 
Ar IV 492.64 50 3p3-3p2(3P)3d äD° - 2P %-lh. S6.E27 
Ar IV 495.55 80 3p3-3p2(3P)3d 2D° - h %-% S6.E27 
Ar IV 501.01 120 V-3p2f;3P}3<' 2D°   4P           ? %-% S6K8 
Ar IV 533.41 40 3p3-3p2(3P)3d »p°. 4p              9 %-■¥» SS.K8 

Ar IV 561.06 20 3s3p4-3s23p2(3P)4p *p. ip°          7 %-% S6.K8 
Ar IV 623.77 250 3s3p4-3s23p2('D)4p 2D - 2D°          ? %-% B32,K8 
Ar IV 683.28 400 3 3s33p3   3s 3p4 2D° - 2P %-lk B3I 
Ar IV 688.39 300 3 3s2 3p3-3s 3p4 !D'.'P %-% B31 
Ar IV 689.01 500 3 3s2 3p3-3s 3p4 20° - *P %-% B31 

Ar IV 694.8.': 100 3s3p4   3s'3p2(3P)4r> 2D - 4P°          ? %-% S6.K3 
Ar IV 698.01- 70 3s3p4-3s23p2('P)4p 2I> - 4P°          ? *-% S6.K8 
Ar IV 699.41 240 3s2 3p3 -3s 3p4 2po     ,S *k-lh BJl 
Ar IV 700.28 320 3s23p3-3s3p4 2P°-2S %-ft B31 
Ar IV 754.21 160 3s23p3-3s3p4 ap° _ 2p •A-% B3I 

Ar IV 755.21 120 3s23r1-3s3p4 2p° . »p %-% B31 
Ar IV 760.44 120 3s23p3-3s3p4 ?p° „ 2p '/2% B3I 
Ar IV 761.47 200 3s23p3-3s3p4 2P° _ 2p %-% B3I 
Ar IV 772.49 10 3s3p4-3s23p2(3P)4p 2p . ap°                 7 

%■% S6.K8 
Ar IV 800.57 200 2 3sJ3p3-3s3p4 2l)°  »D %-* BJl 

Ar IV 801.09 400 2 3s» 3p3-3s 3p4 iß" . 2p *-% BJl 
Ar IV 801.41 400 2 3s2 3p3 -3s 3p4 2D° - 2D V.-% BJl 
Ar :V 801.91 200 2 3s2 3p3-3s 3p4 2D° - H) %-% BJI 
Ar IV 840.03 600 1 3s2 3p3 -3s 3p4 s4s°-4r %-% B31 
Ar IV 843.77 800 1 3s2 3p3-3s 3p4 «4S°-4P %-% B3I 
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Ar IV Ar V 

Element Wavelength In entity MuHipret Configuration renn J-J References 

Ar IV 
Ar IV 
Ar IV 
Ar IV 
Ar IV 

Ar IV 
Ar IV 
Ar IV 

850.60 
900.36 
901.17 
901.80 

1037.93 

1 '.87.80 
1190.35 
1197.84 

1000 
200 
400 

80 
40 

40 
80 
40 

1 3s'3p,-3»3p4 

3s'3p»-3»3p« 
3s»3p*-3s3p* 
3s» 3p»-38 3p« 
3s* 3p»-3s 3p4 

3s» 3p»-3s 3p4 

3s»3p»-3s3p4 

3s»3p»-3s3p4 

g'S'-'T 
*r »D 
»P°-»D 
»r »D 
«D0 - *Y 

»P*-4P 
»P"-4P 
»P*-4P 

B3I 
B3I 
B31 
B3I 
B3I 

B31 
B3I 
B3I 

ARGON V (Ar1*), Z = 18 
Ground State  ls2 2s2 2p6 3s2 3p2 3P0 04 electrons) 

Ionization Potential 605 100 cm1; 75.02 eV 

Element WavelengtV Intensity Mjlüplet Configuration fenn J-J References 

Ar V 3?6.56 150 6 3p» - 3p4s j'P-'P' 1-2 P18 
Ar V 337.56 150 6 3p»-3p 4s g»P-»P° 0-1 PI8 
Ar V 338.00 300 6 3p»-3p4s g3P-3P° 2-2 P18 
Ar V 338.43 100 6 3p»-3p4s g'P-'r 1-1 P18 
Ar V 339.01 150 6 3p»-3p 4s g*V-*P° 1-0 P18 

Ar V 339.89 150 6 3p»-3p4s «»P-3P° 2-1 P18 
Ar V 350.88 150 8 3p»-3p4s 'D - 'P" 2-1 P18 
Ar V 436.67 120 3p»-3p 3d <D - 'F0 2-3 S6.E27 
Ar V 445.997 250 5 3p»-3p 3d g'P*D° 0-1 E6.P18 
Ar V 446.949 400 5 3p»-3p 3d g3f.3D° 1-2 E6.P18 

Ar V 447.53 200 5 3p»-3p 3d g3P-3D° 1 -1 P18 
Ar V 449.065 900 5 3p»-3p 3d £»P-»D° 2-3 E6.P18 
Ar V 449.49 200 5 3p»-3p 3d g3P - 3D° 2-2 P18 
Ar V 450.08 50 5 3p»-3p 3d *»P-3D° 2-i P!8 
Ar V 458.12 150 4 3p»-3p 3d £3P - 3P° 0-1 P18 

Ar V 458.98 100 4 3p»-3p 3d ap. ap° 1-0 P18 
Ar V 459.73 50 4 3p»-3p 3d g3P - »F° 1-1 P18 
Ar V 461.23 300b 4 3p»  3p 3d £3P-3P° 1-2 P18 
Ar V 462.42 150 4 3p»-3p 3d g3V - 3P° 2-1 P18 
Ar V 463.938 350 4 3p»-3p 3d g'P - 3P° 2-2 E6.P18 

Ar V 466.82 60 3p»-3p 3d 'S - 'P° 0-1 S6,E27 
Ar V 496.91 40 3p»-3p 3d 'D -3P°          ? 2-2 S6.K8 
Ar V 511.89 25 3s»3p»-3s3p3 £»P-'P° C-l PI8 
Ar V 513.91 50 3s»3p»  3s 3p» gSp.lp» 1-1 P18 
Ar V 517.25 25 3s» 3p»-3s 3p3 g3P  'P° 2-1 P18 

Ar V 522.09 150 3 3s»3p»-3s3p» g3P-3S° 0-1 l-\» 
Ar V 524.19 250 3 3s»3p»-3s3p» g'P - 3S° 1-1 P18 
Ar V 527.69 300 3 3s»3p2-3s3p3 g»P-»S° 2-1 P18 
Ar V 554.50 120 3p»-3p 3d 'S - 3P°         ? 0-1 S6.K8 
Ar V 558.48 250 7 3s'3p»-3s 3p3 >r>-'P° 2-1 P18 

Ar V 570.61 80 3s» 3p»-3s 3p3 'D-»S° 2-! S6.E27 
Ar V 535.1" 150 3s» 3p»-3s 3p3 '3 - 'P° 0-1 S6.E27 
Ar V 651.0*- 10 3s»3p»-3s3ps 'S - 3S°          ? 0-1 S6.E27 
Ar V 70J.J5 150 2 3s» 3p»-3s 3p3 S3P - 4P° 0-1 PI8 
Ar V 709.20 250 2 3s»3p»-3s3p3 yap.sp» 1-2 P18 

Ar V 715.60 200 2 3s»3p»-3s3p3 g3P - 3P° 2-1 P18 
Ar V 715.65 150 2 3s» 3p»-3s 3p3 g3P - 3P° 2-2 P18 
Ar V 725.11 100 3s»3p»-3s3p» >D-'D° 2-2 S6.F.27 
Ar V 822.161 200 1 3s» 3p»-3s 3p3 g'P - »D° 0-1 E6,P18 
Ar V 827.052 250 1 3s» 3p»-3s 3p3 g3P-»D° 1-2 E6.P18 
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Ar V Ar VI 

Ekmcnt Wavelength Intensity Mfltipict Configuration Term J-J Reference 

Ar V 
Ar V 
Ar V 
Ar V 

827.35 
834.88 
835.79 
836.13 

150 
200 

50 
100 

I 
1 
1 
1 

3s«3p»-3»3?* 
3s«3p«-2s3ps 

3s* 3p*-3* 3p* 
3s« 3p» -3s 3p» 

g*P>D° 
g*P >D° 
«»P-'D* 

1-1 
2-3 
2-2 
2-1 

Pl8 
P18 
PH 
P18 

ARGON VI (Ar5*), Z = 18 
Ground State  lss2s22p83s23p 2PJ/2 (13 electrons) 

Ionization Potential 734 040 cm1; 91.007 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ar VI i80.07 80 3p-5d g*F-»D Vi-* Pl8 
Ar VI 180.72 120 3p -5d «»P-'D %-% P18 
Ar VI 219.90 120 3p-4d *»P°-»D *-* PI8 
Ar VI 220.95 200 3p -4d S»P°»D %-% P18 
Ar VI 281.43 120 3s3p»-3s3p(»F)4s 4p.4p» **-% P18 

Ar V! 28!.92 160 3s3p»-3s3p(»P°)4s 4p . 4p° ■Ä-% P18 
Ar VI 28^.42 240 3s3p»-3s3p(»P°)4s 4P . 4P° %-H, P18 
Ar V! 2K..56 40 3s3p*-3s3p(sP°)4s 4P. 4p" %-% P18 
Ar VI 2s,3.f6 120 3s3p»-3s3p(»P°)4s 4p . 4p« %-% P18 
Ar vi 292.15 200 3p-4s g»P°-»S Vi-fc P18 

A;  V! 294.05 240 3p-4s g»P°-»S %-Vi P18 
Ar VI 455.81 80 3s3p»-3s3p(»P°)3d «P - «D° %-ft P18 
Ar VI 456.38 120 3s3p»-3s3p('P°)3d «P - «D° Vt-Vt P18 
A   VI 457.01 200 3s3p»-3s3p(»P<')3d 4p.4D» %-% P18 
Ar VI 457.48 800b 3p-3d g»F - »D Vi-% PI8 

Ar VI 458.04 40 3s3p»-3s3p('P°)3d 4p . 4D« %-% P18 
Ar VI 459.32 400 3s3p»-3s3p(»P")3d «P - «D° %-% P18 
Ar VI 459.60 100 3s3p»-3s3p(3P0)3d 4p . 4D° %-% P18 
Ar VI 460.06 40 3s3p»-3s3p(»P°)3d «P-*I>° •A-% P18 
Ar VI 460.20 40 3s3p»-3s3p(»P")3d 4p . 4p» Vi-Vi P18 

Ar VI 461.23 300b 3s3p»-3s3p(3P°)3d 4P. 4p> Vi-% PI8 
Ar VI 461.90 40 3s3p»-?s3p(»P°)3d 4p. 4P» Vi-V, P18 
Ar VI 462.007 lOOOd 3p-3d ?»P°-»D %-*A E6.P18 
Ar VI 462.15 160 3p-3d g»P°-»D %-% P18 
Ar VI 464.26 160 3s3r>»-3s3p(»P°)3d 4p . 4p° %-% P18 

Ar VI 465.59 80 3s3pi-3s3p(»F)3d <p . 4p° %-% P18 
Ar VI 466.93 160 3?3n!-3s3p(»P°)3d 4p. 4p< •k-% P18 
A, VI 544.73 160 3s33p-3s3p» g*P°    «P Vt-'h P18 
Ar VI 548.91 200 3s»3p-3s3o» *»P°-«P Vi-Vt P18 
Ar VI 551.37 320 3s*3p-3s3p* g'P° - »P »4-% P18 

Ar VI 555.64 160 3s» 3p- 33.3D» g»P°-»P %-% P18 
Ar VI 587.01 40 3s 3p»-3p» «P-«S° <4-% P18 
Ar VI 588.92 200 3s»3p-3s3p* g«P~-»S "fc-% PI8 
Ar VI 589.78 80 3s 3p»-3p5 *P-'S° %-% P18 
Ar VI 594.10 100 3s3p»-3pa «p.4S« %-% P18 

Ar VI 596.69 160 3s»3p-3s3p» 8»P° - »S %-«4 Pl8 
Ar VI 754.93 100 3s»3p-3s3p» «»P°-»D %-% F21 
Ar VI 767.06 200 3s»3p-3s3p» *»P°-»D %-% F7.1 
Ar VI 767.71 100 3s» 3p-3s 3p» g»P°-»D %-% F21 
Ar VI 998.43 30 3s»3p   3s3p» g»P°-«P Hx-Vi E27 

Ar VI 1000.16 40 3s»3p-3s3p» gip.4P %-% E27 
Ar VI 1012.67 10 3s»3p-3s3p» gip«.4P **-% E27 
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Ar VII Ar Vni 

ARGON VII (Ar«+), Z - 18 
Ground State  !s22s22p*3s2 'So (12 electrons) 

Ionization Potential 1 002 730 cm1;  124.319 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ar VII 15170 50 3s3p-3s5d *P*-»D 0-1 Pi 8 
Ar VII 151.82 100 3$3p-3s5d »P".»D 1-2 P18 
Ar VII 152.26 150 3s3p-3s5d *P°   »D 2-3 Pll 
Ar VII 176.57 500 3$» - 3s4p **S-'P* 0-1 Pi 8 
Ar VII 191.76 150 3s3p-3s4d *P  "D 0-1 PI8 

Ar VII 192.04 250 3$3p-3s4d »r-'D 1-2 PI8 
Ar VII 192.64 350 3s3p-3s4d >P°-»D >-3 Pll 
Ar VII 249.38 100 3s3p-3s4s »P"-»S 0-1 Pll 
Ar VII 249.886 250 3s3p-3s4s ap-..S 1 -1 E6.PI 8 
Ar VII 250.940 350 3s3p-3s4s »P°->S 2-1 E6.PI8 

Ar VII 297.62 150 3s3d-3s4f >D-*F° 1   2 PI8 
Ar VII 297.66 200 3s3d-3s4f »D-»r 2-3 P18 
Ar VII 297.70 300 3s3d-3s4f »D-'P 3-4 Pll 
Ar VII 473.938 200 3s3p  3s 3d »P°-»D 0  1 E6,P18 
Ar VII 475.656 400 3s3p-3s3d =P"-»D 1-2 E6.Pl 8 

Ar VII 475.73 100 3s3p-3s3d »P°-*D 1-1 Pi 8 
Ar VII 479.379 600 3s3p-3s3d ip'.»D 2-3 E6.Pl 8 
Ar VII 479.49 100 3s 3p-3s 3d »P°-*D 2-2 P18 
Ar VII 585.75 750 3s»-3s3p *'S-'P° 0-1 PI8 
Ar VII 630.31 100 3s3p-3p* jpo.jp 1-2 P18 

Ar VII 634.21 100 3s3p-3p* •P"  »P 0-1 P!8 
Ar VII 637.05 200 3s3p-3p* SP°-*P 2-2 P18 
Ar VII 637.47 50 3s3p-3pJ jp°. »p 1 -1 P18 
Ar VII 641.32 100 3s3p-3p» sp°.sp 1-0 Pi 8 
Ar VII 644.39 100 3s3p-3p* >p°.sp 2-1 ?I8 

Ar VII 883.17     ? 3s1-3s3p «'S-'P° 0-1 K8 

ARGON VIII (Ar7+), Z = 18 
Ground State  ls22s22p'4s 2SJ/2 Ü1 electrons) 

Ionization Potential  1 157 080 cm1;  143.406 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Ar VIII 120.09 too 3s-5p g*S-»P° «ii-% Pis 
Ar VIII 120.16 50 3s -5p «*S-'P° %-¥» P18 
Ar VIII 122.62 10 3p-6d »P" - »D %-% P18 
Ar VIII 123.03 50 3p-6d *P° - *D %-■* P18 
Ar VIII 137.93 150 3p-5d »P°-*D %   s,i PI8 

Ar VIII P3.44 250 3p-5d »P° - «D %-% P18 
Ar VIII 148.73 100 3?-5s »P° - »S %-% P18 
Ar VIII 149.33 150 3p-5s jp. . jS %-fc P18 
Ar VIII 158.92 400 3s-4p «*S-SP° ¥»-% P18 
Ar VIII 159.18 250 3s-4p g'S-'P" %-% P18 

Ar VIII 179.40 500 3p-4d aP° - «D ■A-% P18 
Ar VIII 180.25 750 3p-4d ip°.»D %-* P18 
Ar VIII 184.27 150 3d-5f »D-»F° %-% PI8 
Ar VIII 184.32 250 3d - 5f »D - *F" tt-% P18 
Ar VIII 229.44 250 3p-4s *P°-*S ¥.-% P18 
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Ar VIII Ar X 

1 kmcnl Wavclencth Intensity Multiple! Configuration Trim j j Reference* 

Ar VIII 230 88 350 3p -4s «P* »s %-% Ptt 
Ar VIII 260.25 200 3d   4f 'D «r %-% Pl? 
Ar VIII 260.33 300 3d   4f 'D  *F° %-% Pit 
Ar VIII 337.26 lOOd 3d-4p »D-»P° %-% Pl* 
Ar VIII 338.22 10d 3d   4p «D-'P" %-Vi Ptl 

Ar VIII 519.43 150 3p-3d 'P° - «D %-% PI8 
Ar VIII 526 46 250 3?   3d »P* - »D %-* Pl« 
Ar VIII 526.87 50 3p   3d 'r-'D %-% PI8 
Ar VIII 700 40 1000 3s-3p g'S  *P° %-% PI8.F2I 
Ar VIII 713.99 500 3s-3p g*s-*r %-Mi PI8.F2I 

ARGON IX (Ar8*), Z =  18 
Ground State  ls22s22p8 'S0 (10 electrons) 

Ionization Potential  3 407 300 cm1, 422.44 eV 

Kiemen! Wavelength Intensity Multiplei Configuration Temi J J References 

Ar IX 31.52 600 2p«-2p*6d K's-v,[%r 0-1 FI5 
Ar IX 31.66 700 2p«-2p56d *'s-%[%r 0-1 FI5 
Ar IX 32.64 400 2p*-2ps5d «'s -*[%!• 0-1 FI5 
Ar IX 35.02 700 2p«-2ps4d *'s-%t%r 0-1 FI5 
Ar IX 35.28 300 2p«-2ps4d g's-%[%r 0-1 FI5 

Ar IX 35.82 500 2s»2p«-2s2p«3p g'S-'P" 0-1 F8.FI5 
Ar IX 36% 100 2p«- 2p54s *'s-%(%r f 0-1 F16.WI3 
Ar IX 41.48 600 2p« -2p» 3d »>s-'A!%r 0-1 Fl5 
Ar IX 42.02 200 2p«-2ps3d 8's%i%r 0-1 FI5 
Ar IX 42.56 200 2p«-2ps3d *'s-%i>r 0   1 FI5 

Ar IX 48.73 500 2p«-2p*3s g's-v,i%r 0-1 PI8 
Ar IX 49.18 500 2p«-2p5 3s g'S-%[%]' 0   1 P18 

ARGON X (Ar9+), Z = 18 
Ground State  ls22s22p5 2Pä/2 (9 electrons) 

Ionization Potential  3 860 900 cm1; 478.68 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J Refeiencts 

Ar X 29.1 100 2p5-2p'5d #*P°-»D %-% F)6 
Ar X 29.2 50 2p5-2p«5d «»P-'D %-% FI6 
Ar X 30.96 150 2p5-2p44d g*P°-*D %-% FI6 
Ar X 31.08 100 2p5-2p44d g»P».iD %-% FI6 
Ar X 32.45 320 2sJ2p5-2s2ps3p g.p-.p %-% CI5 

Ar X 32.55 50 2s22p5-2s2p53p g>P°-*D %-% FI6 
Ar X 32.61 200 2s22p5-2s2p53p S»P° - »S %-'/> CI5 
Ar X 32.70 230 2s22p5-2s2ps3p gtp° . 2p %-% CI5 
Ar X 32.74 50 2s22ps-2s2p53p «lP°-*D %-% FI6 
Ar X? 36.39 100 FI6 
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Ar X Ar XI 

Element Wavelength Intensity Multiplei Configuration Tern j-j Reference* 

Ar X? 36.56 100 FI6 
Ar X 36.69 200 2p»-2p4('S)3d ,*r «D %-% Pi« 
Ar X 36.78 150 2p»-2p4('S)3d -»p-  *D Vi-*r Fl« 
Ar X? 37.10 50 FI6 
Ar X 37.<3 250 2p*-2p4(»D)3d *'P--*D %-% Fl« 

Ar X 37.60 200 2p«-2p4('D)3d «»P*-*© *-% Fit 
Ar X 38.23 150 2p*-2p4(»P)3d g*r *D *-* Fl« 
Ar X 38.40 500 2p»-2p4(»P)3d g*r-*p       ? %-* FI5.K8 
Ar X 38.51 420 2p»-2p4(*P)3d *»P*-*D Vi-% CI5 
Ar X 38.64 700 2p»-2p4('P)3d ff'p*-«p       ? Vi-Vi FI5.K8 

Ar X 38.88 500 2p'-2p4(«P)3d •*P* - 4D          ? fc-% FlS.KS 
Ar X 41.57 200 2p»-2p4('S)3s gV-*S *-% Fl« 
Ar X 41 89 100 2p«-2p4('S)3s g*r-*s %-* FI6 
Ar X 42.94 250 2p»-2p4('D)3s g'P *D %-% F16 
Ar X 43.27 150 2p,-2p*('D)3s g*r-*D %-% Fl« 

Ar X 43.69 350 2p*-2p4(»P)3s g*r-*v %-% FI6 
Ar X 43.92 450 2p*-2p4(,P)3s **P*-«P %-% Ft* 
Ar X 44.05 350 2p»-2p4(»P)3s g*r-*p %-% F!6 
Ar X 44.27 450 2p»-2p4('P)3s gV-W W-% Fl« 
Ar X 44.45 450 2p'-2p4(»P)3s g*r-*r %-% Fl« 

Ar X 44 63 400 2p«-2p4('P)3s g*r-*r %-% F16 
Ar X 44.84 300 2s2p,-2s2p»('P^3s *S-»P° %-tt Fl« 
Ar X 45.03 350 2s2p»-2s2p»(,P°)3s *s - »r- %-% Fl« 
Ar X 165.53 400 2s»2p'-2s2p« g*r-*s %-% D1.F15 
Ar X 170.63 200         1 2s»2p»-2s2p* g*P° - «s Vt-y, Dl.FU 

ARGON XI (Ar10+), Z = 18 
Ground State  ls*2s22p4 3P2 (8 electrons) 

Ionization Potential 4 347 000 cm"1; 538.95 eV 

Element 
  

Wavelength Intensity Multiple! Configuration Term J-J References 

Ar XI 29.48 150 2s*2p4-2s2p4(4P)3p g3P-3S° 2-1 C15 
Ar XI 30.40 150 2s»2p4-2s2p4(4P)3p g3P-3P° 2-2 C15 
Ar XI 31.10 200 2s*2p'i-2s2p4(4P)3p >S - 'P° 0-1 Cli 
Ar XI 31.36 300 2s»2p4-2s2p4(ID)3p IS - ip° 0-1 C15 
Ar XI? 33.03 50 Fl« 

Ar XI 33.53 100 2p4-2p'(*P°)3d g3p. aD°          , 1-1 FI6 
Ar XI 33.65 300 2p4-2ps(»P°)3d *'P-SD° 2-3 F16 
Ar XI 33.84 200 2p4-2p»(JP°)3<5 g'P-'D" 1-2 F16 
Ar XI 33.96 100 2p4-2p»(»P°)3d g3P-3D° 0-1 FI6 
Ar XI 34.10 100 2p4-2ps(*D°)3d g'P  »S° 2-1 F16 

Ar XI 34.24 150 2p4-2pa('D°)3d gjp.jpo 2-2 Fl6 
Ar XI 34.33 300 2p4-2pa(»Dc)3d g"P-»D° 2-3 F16 
Ar XI 34.52 100 2p4-2p»(»D°)?d g3P-3D° 1-2 F16 
Ar XI 34.80 500 2p4-2p»(»D°)3d >D - 'F° 2-3 FI6.GI3 
Ar XI J5.07 100 2p4-2pa(?D°)3d ■D-'D" 2-2 FI6 

Ar XI 35.37 203 2p4-2p3(4S°)3d g3P - »D° 2-3 Fl6 
Ar XI 35.58 150 2p4-2p»(4S°)3d g3P - 3D° 1-2 F16 
Ar XI 35 70 100 2p4-2p'(4S0)3d g3P-3D° 0-1 F16 
Ar XI 35.96 100 2p4-2p»(»D°)3d iS. jpo 0-1 F16 
Ar XI? 36.16 200 FI6 

Ar XI? 36.31 200 F16 
Ar XI 37.79 150 2p4-2p»3d >D-'F°         ? 2-3 F16.G13 
Ar XI 38.00 150 2p4-2p3(IP°)3s o»p   ap°           9 FI6.K8 
Ar XI 38.33 380 2p4-2p»3s 'D - 'P° 2-1 C15 
Ar XI 38.62 400 2p4-2p»(»D°)3s gsP-»D° 2-3 F16 
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Ar XI Ar XII 

Element Wiveieoglh Intensity Muluplet Coafigurauoa Tera j-j References 

Ar XI 38.79 300 2p4-2p»(1D*)3s *»P  »D° 1-2 Ft« 
Ar XI 5887 250 2p4-2p»(»D')3s j*P-»D' 0-1 FI6 
Ar XI? 39.30 200 F16 
Ar XI 39.49 300 2p4-2p,(»D')3s 'D   'D* 2-2 Fit 
Ar XI 39.64 300 2p« -2p» (MT) 3s •D - »D*         ? 2-2 FI6.KI 

Ar X! 39.75 250 2p« 2p»(«S*)3s g*P »s- 2-1 FI6 
Ar XP 39 79 150 F16 
Ar XI 39.98 150 2p«-2p*(«S')3s g'V »s- 1-1 FI6 
Ar XI 40.02 100 2p«-2p»(«Sc)3s ?*P  »S* 0-1 F!6 
Ar XI 40.04 250 2p«-2p»<1P")3s •S-'P* 0-1 Fl6 

Ar XI 151.86 2s "2p*-2s 2p» •D-'P" 2! Dl 
Ar XI 171.36     P 2s'2p«-2s2p» •S-'P" 0-1 Kt 
Ar XI 184.51 2-*2p«-2s2p» r*p-*r 2-1 Dl 
Ar XI 187.08 2,»2p*-2s 2p» g*p*r 1 -0 Dl 
Ar XI 188.82 2 s» 2p« -2s 2p» **p »p* 2-2 Dl 

Ar XI 189.57 2s»2p--2s.2n» g*p.*r 1-1 Dl 
Ar XI 190.96 2ä»2p«-2s2p> f'p-»p° 0-1 Dl 
Ar XI 194.09 2s'2p«  2s 2p» g*PV 1-2 Dl 

ARGON XII (Ar11+), Z = 18 
Ground State  ls22s22p3 *Sln (7 electrons) 

Ionization Potential 4 986 600 cm1; 618 24 eV 

Element Wavelength Intensity Multiple! Configuration. Tetm J   J References 

Ar XII 25.19 100 2p»-2p»4d F16 
Ar XII 25.24 100 2pl - 2p14d F16 
Ar XII 28.05 100 2s*2p»-2s2p»3p ipc   sp Cl5 
Ar XII 30.65 2p»-2p»('D)3d »0o-»D C15 
Ar XII? 31.18 50 FI6 

Ar XII 31.35 250 2p'-2p»3d g
4S°-4P tt-% F16 

Ar XII 31.39 300 2D»-2p13d g4S°-4P •A-% F16 
Ar XII? 31.47 300 C15 
Ar XII 31.55 100 2p»-2pI3d FI6 
Ar XII 31.65 350 2p* - 2p»('D)3d *D°-SF «*-% F16 

Ar XII 31.99 200 2p3-2pl(»P)3d »D° - »D *-% Fl6 
Ar XII 32.16 50 2p'-2p,('P)3d «D° - *D          ? %-% FI6.K8 
Ar XII 32.20 50 2p»-2p»(aP)3d 2D° - »D          •> %-% Fl6,K8 
Ar XII 32.35 250 2p»-2p,(»P)3d »D°-»F "Ä-% FI6 
Ar XII 34.67 300 2p»-2p,('P)3s g4S°-4P %-% Fift 

Ar XII 34.80 250 2p'-2pM*P)3s S4S°-4P »A-** F16 
Ar XII 34.88 200 2pJ-2p*(»P)3s g4S"-4P %-% Fl6 
Ar XII 35.68 220 2p»-2ps('D13s *D°-*P           ? %-% CI5 
Ar XII 36.67 500 2p»-2p,(»P)3s 'P° - *P                9 %-% F15.K8 
Ar XII 45.38 50 2p'-2p1('D)3s »D° - »D          ? tt-% FI6.K8 

Ar XII 45.49 100 2p»-2p*(1D)3s »D° - »D          ? %-% C15.K8 
Ar XII 149.93 2sJ2p»-2s2p4 »D°-»P %-% D2 
Ar XII 153.63 2s»2p»-2s2p4 «D0-»P %-% D2 
Ar XII 154.43 2s»2ps-2s2p« »D° - »P %-% D2 
Ar XII 163.23 2sJ2ps  2s2p4 tp°.ip Vt-y, D2 

Ar XII 164.51 2s»2p»-2s2p4 »P°  «p %-% FI6 
Ar XII 167.62 2s»2p'-2s2p4 »p°. »p %-% D2 
Ar XII 169.00 2s22p»-2s2p4 »P°-»P %-% D2 
Ar XII 176.62 2ss2p»-2s2p4 »P°-»S %-Mi D2 
Ar XII 178.15 2s*2p»-2s2p4 »po. jS %-Vi D2 
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Ar XII 

hie meat 

Ar XII 
Ar XII 
Ar XII 
Ar XII 
Ar XII 

Ar XII 

Wavelength 

192 66 
193 68 
215.49 
217.21 
21829 

224 25 

2s» 2p»-2s 2p« 
2s»2p» 2s 2p« 
2s» 2p». 2s 2p« 
2s»2p» 2s2p« 
2s*2p»  2s 2p« 

2s«2p»  2s 2p« 

Term 

»D° - »D 
»D*   «D 

g'S' «P 
»P*   »D 

g'S'   «P 

g'S'  «P 

Ar XIII 

1-1 References 

%-»A 
D2 
D2 
D2 
D2 
D: 

%-** D2 

Ar XIII 
Ar XIII 
Ar XIII 
Ar XIII 
Ar XIII 

z^RGON XIII (Ar12*), Z =  18 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential 5 533 800 cm •; 686.09 eV 

23 03 
23 39 
23.57 
23.93 
2461 

Ar XIII 26.36 
Ar XIII 26 53 
Ar XIII 2682 
Ar XIII 27.17 
Ar XIII 27 60 

Ar XIII :s.68 
Ar XIII 29.20 
Ar XIII 29.32 
Ar XIII 29.37 
Ar XIII 29.56 

Ar XIII 29.67 
Ar XIII 29.85 
Ar XIII? 3021 
Ar XIII? 3024 
Ar XIII 30.34 

Ar XIII? 30 58 
Ar XIII 30.68 
Ar XIII? 30.77 
Ar XIII? 30.84 
Ar XIII 31.56 

Ar XIII 31.66      ? 
Ar XIII 31.70      ? 
Ar XIII 31.78      ? 
Ar XIII 31.86     ? 
Ar XIII 31.92     ? 

Ar XIII 32.25 
Ar XIII 33.95 
Ar XIII 159.08 
Ar XII! 161.61 
Ar XII! 162 96 

Ar XIII 164.80 
Ar XIII 184.90 
Ar XIII 186.38 
Ar XIII 201.69 
Ar XIII      1 205.24 

50 
50 

200 
50 
80 

HO 
60 
40 
60 

100 

80 
100 
150 
250 
250 

50 
100 
50 
50 
50 

100 
50 
50 
50 

100 

100 
80 

300 
80 

100 

200 
300 

2p»-2p4d 
2p» - 2p4d 
2p» - 2p4s 
2p»-2p4d 
2p» - 2p 4s 

2s» 2p»-2s 2p» 3p 
2s»2p»-2s2p»3p 
2s'2p*-2s2p'3p 
2s» 2p» -2s 2p» 3p 
2s»2p»-2s2p»3p 

2s*2p*-2s2p'3p 
2p'-2p 3d 
2p»-2p 3d 
2p»  2p 3d 
2p* -2p 3d 

2p*   2p 3d 
2p*   2p 3d 

2p*-2p 3d 

2p*-2p 3d 

2p*-2p 3s 

2p* -2p3s 
2p' -2p3.s 
2p* -2p 3s 
2p» -2p 3s 
2p* -2p 3s 

2p* -2p 3s 
2p* -2p3s 

2s'2p* -2s 2p-' 
2s* 2p* -2s 2p3 

2s'2p* 2s 2p3 

2s*2p* 2s V 
2s*?p?- 2s 2p3 

2s*2p*- 2s 2p» 
2s*2p*- 2s 2p» 
2s* 2p*- 2s 2p3 

g2? »p° 
■D - 'p° 

<r'P »P* 
'S - >P° 
'S - »P° 

g3p »s° 
g3P jp. 

■D ip. 

■ü . iD» 
g'P »D[ 

'S- ip° 

?'P »P° 
g3P- »P° 
g3P- »P 
g'P »D° 

■D- ip 
'D- •P° 

•D- ■D° 

'S- »P° 

S3P-'P° 

g*p .sp« 
g3p .3P» 

g'p 3p° 

g3p jpo 

g'p 3p~ 

ID- ip" 

'S- 'P° 
g3P »s° 
g'P 

3S" 
■D ■p° 

g3P- »s° 
■D IT)' 

'S- .,, 
g3P- »p 
g3P- »p 

2-1 

0   1 
0-1 

2-1 
2-2 

2-1 
0-1 
0-1 
I   I 
2-1 

2-1 
2-2 
0-i 
0-1 
1-2 

Cl5 
CI5 
Cl5 
C15 
CI5 

C15 
C; 
Ci5 
Cl5 
Cl5 

0-1 Cu 
1 -0 FI6.K8 
2-1 F16.K.8 
2-2 F16.K8 

FI6.K8 

2-3 F16.K8 
2-1 C15 

FI6 
FI6 

2  2 FI6.K8 

FI6 
0-1 F16,K8 

F16 
Fl6 

C-! F16.K8 

1 -? y* 
0-1 1.8 
2-2 K8 
1 -0 K8 
2-1 K8 

Cl5 
C15 
D2 
D2 
D2 

D2 
Fl6 
FI6 
F16 
FI6 
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Ar XIII Ar XIV 

Element Wavelength Intensity Multiple! Configuration Tenn j-j References 

Ar XIII 
Ar XIII 
Ar XU! 
Ar XIII 
Ar XIII 

Ar Xlil 
Ar XIII 
Ar XIII 
Ar XIII 

205.77 
205.94 
21046 
211.00 
236.27 

241.90 
242.22 
248.68 
249.46 

2s*2p»-2s2p» 
2s»2p»-2s2p* 
2s»2p*-2s2p» 
2s»2p»-2s2p» 
2s»2p*-2s2p» 

2s12p»-2s 2p» 
2s»2p*-2s2p» 
2s»2p»-2s2p» 
2s» 2p»-2s 2p3 

g»P-'P° 
«»P -'V 
g»P-'D' 

*'p -nr 
«»r-»D° 
g*?-n>° 
g»P  »D° 

i -i 
1-0 
2-2 
2-1 
0-1 

1-1 
1-2 
2-3 
2-2 

Fl« 
Fie 
Fl« 
Fl* 
FI6 

Fl« 
Fl« 
FI6 
FI6 

ARGON XIV (Ar13+), Z = 18 
Ground State  ls*2s22p 2PJ,2 (5 electrons) 

Ionization Potential 6 095 500 cm1; 755.73 eV 

Element Wavelength Intensity Multiple! Configuration Term 1   J References 

Ar XIV 2161      ? 

 . 
2p-4s g»P°-*S %-% K8 

Ar XIV 25.42 60 2s»2p-2s2p('P°)3p S»P°-»P %-'., C15 
Ar XIV 25.58 60 2s»2p-2s2p('P°)3p S»F - »P %-% CIS 
Ar XIV 26.72 40 2s»2p-2s2p(»P")3p gtf. »p C15 
Ar XIV 27.22 50 2s2p»-2s2pf'P")3d »D - »F° %-% F16 

Ar XIV 27.42 200 2s2p»-2s2p(!P°)3d *D - «D°          ? F16 
Ar XIV 27.47 300 2s» 2p - 2s» 3d g»P° - »D           ? ■A-% F16 
Ar XIV 27.63 300 2s»2p - 2s»3d £»P°-»D                ? %-% FI6 
Ar XIV 29.33 150 2s»2p-2s»3s g»P*-»S V» -Mi C15 
Ar XIV 29.49 150 2s»2p-2s»3s g*P°-'S            ? %-% C15 

Ar XIV 29.90 50 2s2p»-2s2p3d *P - »D°         ? %-% FI6.K8 
Ar XIV 32.55 150 2s2p»-2s»3p »S -»P°          ? ■A-% FI6.K8 
Ar XIV 32.74 100 2s2p»  2s»3p »S - »P°          ? %-% FI6.K8 
Ar XIV 180 29 2s»2p-2s2p* g2P°-»P %-% FI6 
Ar XIV 183.41 2s'2p-2s2p» ?»P"-»P %-Vi F16 

Ar XIV 187.95 2s*2p-2s2p» g»P°-»P %-% FI6 
A' XIV 191.35 2s»2p-2s2p» g'P'-'P %-% FI6 
Ar XIV 194.39 2s»2p-2s2p* S»P°-'S Hi-Vi F16 
Ar XIV 203.35 2s22p-2s2p» g*r - »s %-% F16 
Ar XIV 204.64 2s2p1-2p» «P - *s° Vt-% F16 

Ar XIV 208.31 2s2p»-2p» «P - «s° %-% F16 
Ar XIV 213.42 2s2p*-2p3 *p - *s° %-% F16 
Ar XIV 243 74 2ss2p   2s2p» g'P"  »D %-% F16 
Ar XIV 257.37 2sl2p-2s2p» S»P°-»D %-% F16 
Ar XIV 257.98 2s»2p-2s2p» gtp'-tB %-% F16 

H   He    Li    Be    B   C   N   ()    F   Ne    Na    Mg   Al   Si   P   S   Cl    Ar   K    Ca   Sc   Ti    V   Cr   Mn   Fe    Co   Ni   Cu    Zn   Ga   Ge   As   Se   Br   Kr 
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Ar XV Ar XVII 

ARGON XV (Ar14+), Z = 18 
Ground State ls*2s* 'So (4 electrons) 

Ionization Potential 6 894 200 cm1; 854.75 eV 

Element Wavelength 
  

Intensity Multiple! 
  

Configuration Term References 

Ar XV 3.33 5 ls»2s»-ls2s»4p *»'S ->P' 0-1 PlO 
Ar XV 3.45 5 Is'2s»-Is2s»3p *'S - »p- 0-1 PlO 
Ar XV 4.015 70 U»2s»-ls2s»2p «'S-'P* 0-1 PlO 
Ar XV 25.05 100 2s»-2$ 3p „ig _ip- 0-1 C15 
Ar XV 25.60 100 2s 2p -2s 3d »P° - 'D          ? 2-2 FI6.K8 

Ar XV 25.72 40 2s2p-2s3d »P*-»D 0-1 C15 
Ar XV 25.84 60 2s 2p-2s 3d »P°  »D 1-2 C15 
Ar XV 26.00 80 2s 2p-2s 3d jp«.«D 2-3 C15 
Ar XV 27 14     P 2s 2p - 2s 3s »P°-»S 2-1 Kl 
Ar XV 27.41 120 2s2p-2s3d >P'. ID 1-2 C15 

Ar XV 28 26 120 2s 2p-2s 3s >P°-'S 1-0 C!5 
Ar XV 28.32 150 2s 2p-2s 3s ■F-'S           ? 1-0 FI6.C15 
Ar XV 29.57 500 2p»-2s 3p »D - >P°         ? 2-1 F15.K8 
Ar XV 221.10 2s»-2s 2p g'S - 'P° 0-1 F16 
Ar XV 431.03     P 
 , 

2s»-2s 2p j'S-'P" 0-1 K8 

ARGON XVI (Ar,s+), Z = 18 
Ground State  ls22s 2Si/2 (3 electrons) 

Ionization Potential [7 404 400] cm •; [918] eV 

Element Wavelength Intensity Multiple! Configuration Tenn J-J References 

Ar XVI 3.25 5 !s»2s - Is2s4p g*s-*r Vi-% P10 
Ar XVI 3.268 5 ls*2p- ls?.p4p »P°-*D *i-«A P!C 
Ar XVI 3.42 5 ls*2s- Is2s3p g*S*V° Ht-fi PI0 
Ar XVI 3.430 150 ls*2p- 1 s 2p 3p »r»D %-% P10 
Ar XVI 3989 260b ls*2s- Is2s2p g»S-»P° %-% PlO 

Ar XVI 3.992 260b ls'2p-ls2p2 »P°-»D %-«* PlO 
Ar XVI 25.71 400 2p-3s =P° - *s          ? *A-%   F15.K8 
Ar XVI 351.60     P 2s-2p g»S-»P° %-% K8 
Ar XVI 387.66     P 2s -2p «'S-»P° %-y. K8 

ARGON XVII (Ar16+), Z = 18 
Ground State  ls2 'So (2 electrons) 

Ionization Potential 33 237 173 cm »; 4120.778 cV 

Element Wavelength Intensity   ; Multiple! Configuration Term }   i References 

Ar XVII 3.095 5 ls»-lsSp *'3 - 'P° 0-1 PlO 
Ar XVII 3.138 5 Is»   Is5p g'S-'P' 0-1 PlO 
Ar XVII 3.203 130 Is»- Is4p ?'S - 'P° 0-1 Plö 
Ar XVII 3.366 190 ls»-ls3p *'S-'P° 0-1 PlO 
Ar XVII 3.948 1000 Is2- ls2p j'S-'P" 0-1 PlO 
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Ar XVII Ar XVIII 

Element Wavelength llK.-OlUV Mulupkt Configuration Teru J-J References 

Ar XVII 
Ar XVII 
Ar XVII 
Ar XVII 

3968 
4.014 

21.17 
22.37 

550 
f 

100 
40 

:-.,-i»2p 
It«li2s 

l»2t -U3p 
Is2s-ls3p 

f'S-'P- 
«'S-'S 

*S -»P*         ? 
'S - "P*         ? 

0) 
0-1 
1-2 
0-1 

P10 
D6 
C15 
C15 

ARGON XVIII (Ar,7+), Z = 18 
Ground State ls 2Si/2 (1 electron) 

Ionization Potential 35 699 937 cm1; 4426.11 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Refeiences 

Ar XVIII 2.881    P Is-6p *«S-'F tt-* G2 
Ar XVIII 2.918   P Is -5p g*s-*r Vi-% G2 
Ar XVIII 2.987   P 10 Is-4p **S-*P° Vx-'h G2.K8 
Ar XVIII 3.151    P 30 Is-3p S'S-'P' fc-% G2.K8 
Ar XVIH 3.733   P 100 Is-2p g*S - »P° *-% G2.P10 

Ar XVIII 12.21     P 2-7 G2 
Ar XVI11 1261     P 2-6 G2 
Ar XVIII 13.35     P 2-5 G2 
Ar XVIII 14.94     P 2-4 G2 
Ar XVIII 20.16     P 2-3 G2 

Ar XVIII 30.94     P 3-7 G2 
Ar XVIII 33.68     P 3-6 G2 
Ar XVIII 39.47     P 3-5 G2 
Ar XVin 57.7       P 3-4 G2 
Ar XVin 66.73     P 4-7 G2 

Ar XVIII 80.9       P 4-6 G2 
Ar XVIII 124.8       P 4-5 G2 
Ar XVIII 143.4       P 5-7 G2 
Ar XVIII 229.9       P 5-6 G2 
Ar XVIII 381.4       P 6-7 G2 
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K 

POTASSIUM, Z = 19 

Unclassified Lines 

Element Wavelength Intensity Multiple! Configurntion Tern J-J References 

K 255.530 50 ES 
K 265 353 50 EM 
K 254.515 50 E» 
K 322.146 50 ES 
K 331.966 50 ES 

K 353.325 150 ES 
K 353.455 150 ES 
K 354.3«'/ 50 E» 
K 354.627 20 E29 
K 363.647 50 E» 

K 368.465 50 E29 
K 368.580 100 E» 
K 376.061 150 E» 
K 384.689 50 E29 
K 394.063 50 E29 

K 406.912 50 E29 
K 409.737 400 ES 
K 423.371 50 E» 
K 423.558 50 E29 
K 482.281 50 c ES 

K 502.798 50 E29 
K 503.697 50 E29 
K 511.371 50 E29 
K 520.493 150 E29 
K 527.565 50 E29 

K 528.519 100 ES 
K 534.059 100 E29 
K 655.188 50 E29 
K 675.335 50 E29 
K 696.608 50 E29 

K 737.761 50 ES 
K 73S.075 50 E29 
K 747.677 150 ES 
K 748.783 50 ES 
K 774.192 50 E29 

K 781.338 50 E29 
K 812.493 50 E29 
K 843.317 50 ES 
K 940.839 50 ES 
K 986 203 50 ES 

K 986 ,63 50 ES 
K 1017.337 50 ES 
K 1020.566 20 ES 
K 1032.768 ICO ES 
K 1033.875 100 ES 

?44 
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: i K III 

POTASSIUM I (K0*), Z = 19 
Ground State  ls*2ss2p«3s*3p«4s »Sw, (19 electrons) 

Ionization Potential 35 009.77 cm1; 4.341 eV 

Element Wavelength Intensity Multiplel Configuration Tarn it Reference» 

K I 
K I 

653.31 
662.329 20 

3p•4l-3p*4s, 

3p»4*-3p»4i» 
M22 
EJ9.M22 

POTASSIUM II (K1+), Z = 19 
Ground State  ls»2s*2p,3s*3p6 »So (18 electrons) 

Ionization Potential 255 076 cm »; 31.625 eV 

Element Wavelength Intensity Multiple! Configuration Tern ii References 

K II? 261.200 50 E» 
K II? 441.812 250 E» 
X II 465.078 50 3p»-3p»(,P°)5s *'s%iv,r 0-1 E29.K29 
X II 469.50 3p» • 3ps(,P*)5s *'s-%i%r 0   1 K29 
K II? 476 029 100 E» 

K II? 495 144 300 E29 
K II 600 765 300 2 3p« - 3p1(,P°)4s f's-*[*r 0   1 E29.M23 
K II 607.931 250 3 3p«-3p»(»P°)3d «■s -*i*r 0-1 E29.M23 
K II 612.621 100 1 3p« - 3p»(,P°)4s g's-W»]' 0  I E29.M23 

POTASSIUM III (K2<), Z = 19 
Ground State  ls22s22p63s23p5 2Pa* (17 electrons) 

Ionization Potential 368 800 cm1; 45.72 eV 

Element Wavelength Intensity Multiple! Configuration Tenn j J References 

K III 325.278 20 3p» **P° 2 %-% E29.TI 1 
K III 327.605 50 3ps g*P°   2 Vi-% E29.TI1 
K HI? 328.845 100 E29 
K HI? 328 933 150 E29 
K III 329.053 ICO 3p5   3p4('S)3d g*P° -*D %-% E29.TH 

K III 330 684 250 3p5-3p4(sS)3d g*r *D *-% F.29.TI 1 
K HI 331.416 50 3ps-3p4('S)3d «*P°-'D V.   % EN.Tl 1 
K HI? 341.924 300 E29 
K HI? 344.270 200 F.29 
K HI? 344.635 200 E29 

K HI 345.405 too 3p5-V('D)5s flip-  »D %-% E29.TI 1 
K HI 345.545 100 3ps   3pVD)5s g »P°  «D %-% E»,T11 
K HI 347.999 150 3p*-3p4(,D)5s «'P'-'n Vt-% E»,TlJ 
K HI 379.118 300 3pi-3p<(sP)5s jf-'P %-Vs E29.T1I 
K HI 380.477 250b 3ps-3p4(aP)5s K»r »i» *-* E29,Tll 
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K III 

K IV 

3p*-3p«{*P)5s 
3p*- 
3p*-3p4('D>3d 
3p*-3p*(>DJ3d 
3p*-3p«('D)3d 

3p*-3p4('D)3d 
3p«-3p4(>D)3d 
3ps-3p4('D)3d 
3p4-3p«('S)4s 
3p»-3p«('D)3d 

3p»-3p4(>D)3d 
3p*-3p«('S)4s 
3p»-3p'('D)3d 
3p4-3p4(»P)3d 
3ps -3p4(»P)3d 

3p5-3p«(»P)3d 

3p= -3p«('D)4s 

3pJ 

3ps 

3p» 
3p5 

3p5 

-3p«('D)4s 
- 3p4(sP)4s 
- 3p4('r)4s 
- 3p«(»P)4s 
- 3p4(JP)4s 

3ps 

3p5 

3ps 

3p5 

3p» 

- 3p«(JP)4s 
3p4(»P)4s 

- 3p4(»P)4s 
•3p4(»P)4s 
-3p4(»P)3d 

3ps 

3p5- 
3p5- 
3p5- 

3p4!'P)3d 
3p4(3P)3d 
3p4(3P)3d 
3p4(3P)3d 

3ps- 
3p*- 

3p4(3P)3d 
3p4('P)3d 

3s23p5- 3s 3p« 

3s23p»-3s3p« 
3s3p«-3sJ3p4(»P)4p 

t*r*p 
g'p° i 
g*r*s 
gxv «s 
^P"  «D 

*'P* »D 
ff*P* »D 
gtp-  «p 

g*P°  'P 

g*p° *p 
g'P° »s 
**P° *p 
g*r 4D 
**P°-4D 

«'p'-m 

g'P°*D 

g*P°>D 
g'P° -*P 
g*P°  »P 
s'r-'p 
g'r-.'P 

g*P° - *p 
g'p°*? 
g'P°-*p 
g'p° 4P 
tf'1" - »F 

g*P°-»D 
g*P°-*D 
g'P° - 'D 
g*P°.iP 

g*P° - 'P 
«*P°-'P 

g'P°. 

g*r. 

%-%   E»,Tll 
*-¥i   E»,Tll 

%-% 

%-Vk 

j •* - % 

? %-% 

fc-% 

%-% 

E29.TII 
E29.TJ1 
E29.T11 

E29.TH 
E»,Ti! 
E»,Tl 1 
E»,Tl l 
E»,Tl! 

E».T!I 
E29.TH 
E»,TI ■ 
E29.K8 
E29.K8 

E29.K8 
E29 
E29 
E29 
E29.E20 

%-** E29.E20 
I ** - % E29.M23 
! % - % E29.M23 
[ W - % E29.M23 

I * - % E29.M23 

*-% IE29.E20 
%-H E29.E20 
»A-«A E29.E20 

E29.E20 
E29.M23 

E29 
E29.M23 
E29.M23 
F.29.M23 
E7J.S29 

E29.S29 
E29.S29 
E29 
E29 
E29.M23 

E29.M23 
E29.T1! 
E29 
E29 

POTASSIUM IV (K3+), Z = 19 
Ground State  ls22s*2p83s23p4 3P2 (16 electrons) 

Ionization Potential 491 300 cm1; 60.91 eV 

IV 
IV 
IV 
IV? 
IV 

271.820 
273.065 
273.546 
274.552 
279.877 

150 
100 
50 

150 

3p4-3p'(4S°)5s 
3p4-3p3(4S")5s 
3p4-3p'r"S°)5s 

3p4-3p»(»D°)3d 

g'P - 'S" 
?'P - 3S° 
g'P-'S* 

■D-'F° 

2-1 
1-1 
0-1 

23 

B23 
E29.B23 
B23 

IE29 
!F2 
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K IV K IV 

Firmem Wavcleccth Intensity Mulur» Configuration Term J-J Reference» 

K IV *40 462 300 3p« - ?p3(*P*)4s **p-*r 2-2 E29.K8 
K IV 340.745 150 3p4   3p»(,r")4$ g»p. »p*      i 2-1 E29.X8 
K IV 342.00 150 3p4-3p3(»P')4s *«P-3P* 1-2 E29.XS 
K IV 342.835 100 3p4-3p3(»P*)4s gtf.*r 10 E29.K8 
K IV 354."39 100 3p4 - 3p*('D°)4s g*P-*D' 2-2 E29.B23 

K IV 354.927 300b Jp' - 3p»(»P*)4s »D-'P* 2-1 E29.B23 
X IV 356.260 150 3p4 - 3p*(*D")4s ?«P->D° 1-2 E»,B23 
K IV 359.730 300 3p<-3p*(»D,>)4s «»P-'D* 2-3 E29.K22 
K IV 359 907 200 3p4 - 3p»(sD*)4s f»P-»D- 2-2 E29.X8 
K IV 360.568 100 3p«-3p,(*P*)4ä >D-*P* 2-2 E»,B23 

K IV 362.085 250 3p4 - 3D*('D°)4S S3P-3D' 1-2 E29.K8 
K IV 362.154 150 3p4   3p»(,D°)4i g*P-'D° 1-1 E»,K8 
K IV 363.021 150 3p4-3p3(»D°)4s g»?-*D' 0-1 E29.K8 
K IV 368.030 100 3p4-3p,(,rw)3<J g'?-lD° 1-2 E29.S29 
K IV 375.955 300 3p4 - 3p3(JD°)4s »D - 'D* 2-2 E29.X22 

K IV 379.279 100 3p4-3p»(,P°)3d jjSP-'D* 2-1 B23 
K IV 379.877 300 3p4-3pJ(*P°)3d ■D-'F" 2-3 E29.S29 
K IV 380.477 250b 3p4 - 3p3(»P°)3d g»P-«D° 2-2 E29.S29 
K IV 381 702 200 3p4-3p3(,P°)3d g»P  »D* 1-1 E29.S29 
K IV ^52.229 300 3p4-3p3(«P°)3d g>P-'ü° 2-3 E29.S29 

K IV '82.487 150 3p4-3p3(3D°)3d gip.ip" 2-1 B23 
K IV 382.646 200 3p4 - 3p'(,P°)3d g*P-*V° 0-1 B23.S29 
K IV 382.906 300 3p4-3p'(,P°)3d *3P-3D* 1-2 E29.S29 
K IV 384 095 250 3p4 - 3p3(4S°)4s jr'P-'S" 2-1 E29.X8 
K IV 386610 200 3p*-3p»(*S*)4s jjp . 3S°            ? 1-1 E29.K8 

K IV 388.920 250 3p4-3p3(lP°)3d g*p.'P° 2-1 E29.S29 
K IV 389 069 25GC 3p4-3p3(iP")3d >D - "D" 2-2 T29.S29 
K IV 390.415 250 3p4-3p3(»P°)3d g3P-3P° 1-0 E29.S29 
X IV 590.574 300 3p4-3p3('P°)3d gvp. »p° 2-2 E29.S29 
K IV 391.462 200 3p4-3p»(,P°)3d ^ap.sp» 1-1 E29.S29 

K IV 392.274 100 3p4-3p»(*P°)4s 'S - 3P° 0-1 E»,E4 
K IV 392.467 200 3p4-3p3(,P°)3d g3P - 3P° 0-1 E29.S29 
K IV 393.142 500 3p4-3p'(,P0)3d gap. »p- 1-2 E29.S29 
K IV 400.210 400 3p4-3p»(1D°)3d g3P - 3S° 2-1 E29.S29 
K IV 402.907 300 3p4-3p3('D°)3d g3P - 3S" 1-1 E29.S2V 

K IV 403.967 250 3p4-3ps(*D°)3d «3P-3S° 0-1 E29.S29 
K IV 404.412 150 3p4-3p3(»P°)3d >D - 3D° 2-1 E29.S29 
K IV 405.773 100 3p4-3p3(3P°)3d 'D - 3D° 2-2 E29.S2? 
K IV 408.076 250 3p4-3p'(1D°)3d 'D-'P" 2-1 E29.B23 
K IV 417.280 150 3p4-3p3(»P°)3d >D - 3P° 2-2 F29.S29 

K IV? 440.905 100 E29 
K IV 442.300 200b 3p4  3p3(2D°)3d g3P - 3P° 2-1 E29,Tl 1 
K IV 44? 518 100b 3p4-3p'(»D°)3d g3P - 3P° 1-0 E29.TI1 
K IV 443 567 300 3p4-3p3(,D°)3d „3p. ap° 2-2 E29.T11 
K IV 445.607 200 3p4-3p3(!D°)3d g3P   3P° 1-1 E29.T11 

K IV 446.830 250 3p4-3p3(JD°)3d g3P-3P°            ? 1-2 E29.X8 
K IV 446.926 100 3p4-3p3(3D0)3d gsp. »1" 0-i E29.T11 
K IV 448.595 750b 3p4-3p3(»D°)3d «S-'P" 0-1 E29.X8 
K IV 456.328 400b 3p4-3pa(»D°)3d •D - 'P° 2-1 E29.TH 
K IV 473.207 100 3p4-3p3(JD")3d S-'S° 0-1 E29.X8 

K IV 485 359 100 3p4-3p3(»D°)3d D-'F° 2-3 E29.TM 
K IV 499.993 100 3p4-3p3(2D°)3d D-'D"         ? 2-2 E29.S29 
K IV? 500.047 100 E29 
X IV? 500.125 150 E29 
X IV? 505.761 50 E29 

X IV .123.001 250 3p4-3p3(4S°)3d g3P - 3D° 2-2 E29.T11 
X IV 26.448 200b 3p4 - 3p\4S°) 3d g3P - 3D° 2-3 E29/T11 
X IV 527.064 100 3p4-3p3(4S°)3d g3P - 3D° 1-1 E29.T11 
X IV 527.617 150 3p4-3p3(^S°)3d g3P  3D° 1-2 E29.T11 
X IV 528.879 50 3p4-3p3(4S")3d g*P-3D° 0-1 E29.T11 

X IV? 543.64C 100 E29 
K IV? 543.973 50 E29 
X IV? 591.237 50 E29 
X IV? 591.311 50 E29 
X IV? 605.316 50 E29 
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K IV K V 

Element Wavelength Intensity Multiplet Configuration Term SI References 

K IV? 605.908 50 E29 
K IV 646.188 750 3f*3p«-3»Jp* 'D-'P° >-l E29.E4 
K IV? 705.641 150 E29 
K IV? 725.848 50 E29 
K IV 737.144 JOu 3s»3p4-3s3p« gt-V 2-1 E29.B18 

K IV 741.950 500 3s»3p4-3s3p* ?*P*P* 1-0 E»,BI8 
K IV 715.264 500 35»3p4-3s3Fs jjp.»p» 2-2 E29.B18 
K IV 746.350 400 Ss^p'-SsSp» g*p->r 1-1 E29.BIS 
K IV 749.993 300 3»* 3^-3*3^ gtp.tr 0-1 E29.BI8 
K IV 754.194 150 3s23p4-3s3p» 'S->F 0-1 E29.E4 

K IV 754.673 400 Wty-Mp* gtp.ty 1-2 E29.BI8 
K IV? 855.815 100 E29 
K IV? 892.621 100 E29 

POTASSIUM V (K4+), Z - 19 
Ground State ls22s22p63s23p3 4SS/? (15 electrons) 

lonization Potential [666 700] cm'1; [82.66] eV 

Element Waveieiigth Intensity Multiplet Configuration Term i-J References 

K V? 213.121 50 E29 
K V? 214.351 100 E29 
K V? 232.673 50 E29 
K V? 282.355 150 E29 
K V 293.050 100 3p3 - 3p2(3P)4s 2po   jS %-V2 E27 

K V 293.332 150 3p3-3p2(3P)4s jpo . 2S %•% E29.E27 
K V 294.836 300 3p3   3p2(3P)4s g*S°-*V %-% E29.B23 
K V 296.169 200 3p3 - 3p*(3P)4s g'S'-'P %-% E29.B23 
K V 297.064 200 3p3-3p2(3P)4s g"S°-*P %-% E29.B23 
K V 300.252 200 3p3-3p2('D)4s 2D°  2D %-% E29.B23 

K V 300.503 200 3p3-3p2('D)4s 2D°-»D %-% E29.B23 
K V 311.243 200 3p3-3p2(3P)4s «D° - »p %-% 229,B23 
K V 312.770 250 3p3-3p2(3P)4s 2D°-*P %-% E29,B23 
K V 315.18! 200 3p3-3p2(»D)4s 2P°-2D %-% E29.B23 
K V 315.537 150 3p3-3p2('D)4s 2P°-2D %-% E29.B23 

K V? 318.969 50 E29 
K V 327.031 100 3p3 - 3p2(3P)4s ,p»   jp Vi-% E29.B23 
K V 327.376 250 3p3 - 3p2(3P)4s 2p° _ 2p %-% E29.B23 
K V 328.973 100 3p3   3p2(3P)4s 2p° _ 2p %-■& B23 
K V 329.307 50 3ps-3p2(3P)4s ipo . 2p %-% E29.B23 

K V? 331.168 50 E29 
K V? 342.703 100 E29 
K V? 343.468 150 E29 
K V 349.504 ">M 3p3- 2D°-6 %-** E29.T11 
K V 349.793 150 3p3- 2D°-6 %-•% E29.T11 

K V 352.463 100 3p3- 2D°-5 %-% E29.T11 
K V 352.750 100 3p3- 2D°-5 % % E29.T11 
K V 355.800 50 3p3-3p2(1D)3d S«S°-2D %-% E29.K8 
K V 356.372 50 3p3-3p2('D)3d g*S'->D %-% E29.K8 
K V 356.615 150 3p3-3p2(iS)3d 2D°-2D %-% E29.K8 

K V 357.685 150 3p3-3p2('S)3d 2D° - 2D %-% E29.K8 
K V? 370.523 150 E29 
K V? 370.580 150 E29 
K V 372.148 500 3p3-3p2('TJ)3d 2D» . If %-% E29.E27 
K V 372.462 200 3p3-3p2fD)3d 2D«. jp %-% E29.E27 
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K V K V 

Element Wavelength Intensity Mihiplel Configuration Term J     i References 

K V 372 774 200 ip*-ipH'D)id »D* - *F           ? %-% E29.K8 
K V 373.074 100 3p> g'S'-l %-* E29.TI 1 
K V? 373.318 150 E29 
K V 375.955 300 3p»-)p*('D)M »D° - *P %-% E27 
K V 377.763 250 3p3-3p'('S)3d »P°. »D <*-* E29.TI 1 

K V 378219 ISO Sp^pV'S^d *P*  »D %-% E29.TII 
K V 379 118 300 lp>-WS)M «P°.»D %-* E27 
K V 383.318 100 3p3-3p*(3P)3d g'S°-*P %-* E29.K8 
K V? 384.400 100 E29 
K V 385.020 50 3p»-3p2(»P)3d g«S"-«P %-% E29,Tl 1 

K V 385.689 100 3p4-3p2(3P)3d g*S'*P %-% E29.TI 1 
K V 387.800 300 3p'   3p»(3P)3d g*S'-*P %-% Z v.Tl 1 
K V 389 069 250b 3p3-3p2('D)3d «D° - »D *-% E r> n i 
K V 389.428 100 3pJ-3p*('D)3d «D° - »D *-% Eiv.Ti 1 
K V 389.750 100 3p»-3pJ('D)3d «D° - 3D % - V E29.E27 

K V 390.114 2:0 3p3-3p2('D)3d »D° - »D %-% E29.E27 
K V 394.909 i:o 3p3-3p»('D)3d »P°-«s fc-Mi E29.T11 
K V 395 395 250b 3p»-3p*('D)3d 2P°-»S %-Vi E29.TI 1 
K V 398.363 200 3p3-3p»(D)3d ip».tp %-% E29.T11 
K V 398.878 JCO 3p3-3p«(,D)3d »p°.»P ft-** E29.TH 

K V 399.400 150 3p3- *D°-4 %-% E29.T11 
K V 399.754 200 3p3-3p»('D)3d ip°.ip %-'A E29.E27 
K  V? 4J2.0S0 300 E29 
< v 414.4 j 150 3p3-3p'('D)3d 2P° - «D tt-% E29.TII 
K V 415.0j_ 250 3p3-3ps(3P)3d »D° - »D %-% E29.T1I 

K V 415.465 150 3p3-3p'(3P>3d »D° - 2D %-% E29.T11 
K V 415.793 200 3p3-3p5(3P)3ü *D°-lD % •% E29.TI 1 
K V 419.04.') 100 V-3pJ(3P)3d 2D° - »F %-% E29.T1I 
K V 419.310 100 3p3-3p2(3P)3d «D° - »F %-% E29.T11 
K V 419.731 50 3p=-3p2(3P)3d »D°  2F %-% E29.TI1 

K V 422.178 400 3p3-3p2i,P)3d »D°  2P %-'A E29.B23 
K V 425.159 300 3p3-3p2(3P)3d 2D° - »P %-% E29.B23 
K V 425.588 500 3p3-3p2(3P)3d 2D°- 2P %-% E29.B23 
K V 438.023 250 3p3- 2P°  3 Vi-% E29.TII 
K V 438.647 100 3p3- 2P°-3 %-% E29.TI1 

K V? 445.878 50 E29 
K V 447.085 150 E29 
K V 449.013 150b 3p3-3p2(3P)3d S

4S°-4D %-% E29,Tl 1 
K V 449.708 200 3p3-3p2(3P)3d g4S°--D %-% E29.TH 
K V 452.227 I0U 3p3-3pz(3P)3d 2p°.2p lk-'h Ö23 

K V 452.900 200 3p3-3p2(3P)3d 2p° . ?.p %-'/i E29.B23 
K V 455 670 250 3p3-3p2(3P)3d 2p°.2p 'k-% E29,B2^ 
K V 456.328 400b 3p3-3p2(3P)3d ZP°.2p %-% E29.B25 
K V 459.005 150 E29 
K V? 468.447 100 E29 

K V 482.706 200 3p3-3p2(3P)3d g4S°-«F %-% E29.TI 1 
K V 483.745 200 3p3-3P

2(3P)3d g<S°-'F %•% E29,Til 
K V 515.320 50 E29 
K V? 534.873 100 E29 
K V? 536.216 too E29 

K V? 544.537 50 E29 
K V? 544.627 50 E29 
K V 580.319 750 3s23p3-3s3p4 2D° . jp %-'& E29.B23 
K V 585.510 250 3s23p3-3s3p4 Hy . sp %-% E29,B23 
K V 586.322 500 3s23p3-3s3p4 2D° - 2P %-% E29.B23 

K V 602.269 250 js23p3-3s3p4 jpn      js ik-V* E29.T11 
K V 603.429 400 3s23p3   3s3p4 jpo      ig 

%-'/t E29.T11 
K V 638.668 250 3s23p3-3s3p4 2P° . 2p lk-lk E29.B23 
K V 639.982 100 3s23p3-3s3p4 2p°.2p %-'& E29.B23 
K V 644.963 20 3s23p3-3s3p4 2p= . 2p >/i-% E29.B23 

K V 686.978 50 3s23p3-3s3p4 21)° - 2D %-% E27 
K V 687.495 300 3s23p3   3s3p4 2U° - 2D %-% E27 
K V 688.085 150 3s23p3-3s3p4 2D° - 2D %-% E27 
K V? 694.477 100 E29 
K V? 695.042 150 E29 
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K V 
K VI 

Element 

K V? 

Wavelength 

713.041 

Intensity 

50 

Multipiet CoofigursUoa Tern 
)■) Reference* 

K V 
K V 
K V 
K V? 

720.432 
724.420 
731.858 
743.292 

300 
400b 
600 
100 

3s»3p»-3s3p« 
Ss^SsSp' 
3s'3p»-3s3p« 

g*S'-*P 
*4S'-«P 
g*S°*P 

E29 
E29.T1I 
E29.T11 
E29,Til 

K V? 750.230 150 
E29 

K V? 750.381 50 E29 
K V? 757.112 200 E» 
K V? 758 559 50 E29 
K V? 769.402 100 E29 

E29 
K V 
K V? 

770.287 
771.376 

150 
:50 

3s*3p»-3s3p« »r »D Vi-% E»,E27 
K V 
K V? 

771.456 
784.713 

150 
100 

3s»3p»-3s3p« *P°-»D %-% 
E29 
E29.E27 

K V? 786.464 100 E29 

K V? 802.122 100 
E29 

K V? 803.826 100 E29 
K V? 810.215 50 E29 
K V? 810.893 50 E29 
K V? 823.047 150 EM 

K V? 823.358 150 
E29 

K V? 825.559 50 E29 
K V? 826.395 50 E29 
K V? 830.785 50 E29 
K V? 839.439 50 E29 

K V? 854.416 100 
E29 

K V? 854.771 50 E29 
K V? 867.9~t 50 E29 
K V? 868.140 50 E29 
K V? 868.552 50 E29 

K V? 869.965 150 
E29 

K V? 874.883 50 E29 
K V? 874.985 50 E29 
K V? 881.405 150 E29 
K V? 917.498 50 E29 

K V? 1021.332 100 
E29 

K V? 1027.174 100 E29 
K V 1035.60     ? 3s23p'-3s3p« lp°.«p %-% 

E39 
K8 

-            :    

POTASSIUM VI (K5+), Z = 19 

Ground State  ls22sz2p63s23p2 3P0 (14 electrons) 
Ionization Potential [805 700] cm1; [99.89] eV 

Element 

K VI? 
K VI? 

Wavelength 

157.433 
200.341 

Intensity 

50 
50 

Multipiet Configuration Term J-J References 

E29 
K VI 256.831 150 3ps-3p4s 

3p2-3p4s 
3p»   3p4s 

E29 
K VI 257.657 100 g3P - aP° 1-2 E29.W5 
K VI 258.018 200 g3f . Sp° 

jjp . 3p° 
0-1 
2-2 

E29.W5 
E29.VV5 

K VI 258.411 50 3p»-3p4s 
3pJ-3p4s 
3p2-3p4s 
3p2-3p4s 
3p*-3p4s 

K VI 258.373 150 gap. sp° 1-1 E29.W5 
K VI 259.609 100 g3P - 3P° 1-0 E29.W5 
K VI 266.344 200 g3p _ sp° 2-1 E29,W5 
K VI 284.860 20 1 

'D - 'P° 
'S - 'P° 

2-1 
0-1 

E27 
E27 
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K VI K VI 

Kiemen! Wavelength Intensity Multiple! Confifiiralion Terni 11 
a r 

References 

K VI? 293.438 100 E29 
K VI? 302.657 100 E29 
K vn 335.175 150 E» 
K VP 338.161 150 E29 
K VP 367.378 100 E29 

K VI? 370.115 100 E29 
K VI 374.940 250 3p2-3p3d ■D-'F' 2-3 E27 
K VI? 377.263 100 E29 
K VI 384.514 100 3p»-3p3d ?'P-'D° 0-1 EZ7 
K VI 385.547 200b 3p»-3p3d g*P-3D° 1-2 E27 

K VI 386.193 3p'-3p3d *3P-'D° 1 -1 E27 
K W 386.505 100 E29 
K VI 387.809 300 3p»-3p3d S3P  3D° 2-3 E27 
K VI 388.241 150 3p»-3p3d g3P->D° 7-2 E27 
K VI? 388.485 100 E29 

K VI? 389.531 100 E» 
K VI 394.480 150 3o*-3p3d *3P  »P° 0-1 E27 
K VI 395.407 150 3p»-3p3d k'2-3r 1-0 E27 
K VI 396.242 50 3p'   3p3d g3P - 3P° 1 -1 E27 
K VI 398 104 150 3p*-3p3d £3P-'P° 1-2 E27 

K VI 399.075 100 ?p,-3p3d *3P-3P° 2-1 E27 
K VI 399.419 100 3p»-3p3d 'S - 'P° 0-1 E27 
K VI 400.963 200 3p2-3p3d £3P-3P° 2-2 E27 
K VI? 404.684 200 E29 
K VI? 405.178 100 E29 

K VI? 405.475 50 E29 
K VI? 405.675 100 E29 
K VI? 406.102 100 E29 
K VI? 412.790 50 E29 
K VI? 416.509 50 E29 

K VI? 418.160 100 EM 
K VI 426.338 100 3p3-3p3d ■D -3P°         ? 2-1 E29.K8 
K VI? 428.315 100 E29 
K VI 428.538 250 3p2-3p3d ■D -3P°         ? 2-2 E29.K8 
K VI? 429.438 100 E29 

K VI? 439.047 150 E29 
K VI? 441.370 150 E29 
K VI? 446.009 200 E29 
K VI 449.009 50 3s23p'-3s3p3 g3P - 'P° 1 -1 E27 
K VI? 451.320 IOC E29 

X VI 452.658 10 3s23p2-3s3p3 
?

3P-'P° 2-1 E27 
K VI? 457.323 50 E29 
K VI? 457.427 20 E29 
K VI 458.043 50 3s23p2-3s3p3 g3P - JS° 0-1 E27 
K VI 460.438 150 3s23p2-3s3p3 g3P - 3S° 1 -1 E27 

K VI? 461.737 150 E29 
K VI 464.274 250 3s23p2-3s3p3 g3P-3S° 2-1 E27 
K VI? 480.397 50 E29 
K VI 488.134 250 3s»3p2-3s3p3 ■D-'P" 2-1 E27 
K VI? 490.423 100 E29 

K VI 501.664 20 3s23p2-3s3p3 'D-'S° 2-1 E27 
K VI 554.136 ?s23p2-3s3p3 'S - 'P° 0-1 E27 
K VI 571.643 20 3s23p2-3s3p' 'S-3S° 0-1 E27 
K VI 611.862 150 3s23p5-3s3p3 g3f . 3p° 0-1 E29.W5 
K VI? 612.272 50 E29 

K VI 616.140 150 3sl3pil-3s3p3 g3f . 3p° 1 -2 E77 
K VI 623.011 250 3s23p2-3s3p3 g3P - 3P° 2-2 F.27 
K VI 625 405 150 3s23pa-3s3p3 •D-'D° 2-2 E27 
K VI? 627.560 100 E29 
K VI? 630.940 50 E29 

K VI? 637.195 50 E29 
K VI? 657.931 150 E29 
K VI? 66'.402 150 E29 
K VI? 668.864 1:0 E29 
K VI 710.525 50 3s23p2-3s3p3 g3P-»D° 0-1 E27 

H   He    Li   Be    B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 

251 

i   i iiiiiiniii-"-  ~  ananifieiaäjtmmmmiiiaämm  ' - ~ '  -•■   : — ■-■■" — —■■■  
■■   - ■■     ■ ■■      -■■ 



K VI 

K vn 

K VI 
K VI? 
K VI? 
K VI? 
K VI? 

K VI? 
K VI? 
K VI? 
K VI? 
K VI? 

725.331 
739.177 
747.84« 
753.877 
757.199 

770.022 
771.103 
776.957 
882.184 
918.581 

K VI? 929.374 
K VI? 930.318 
K VI? 968.518 
K VI? 982.115 
K VI? 
  1000.056 

20 
50 
100 
150 
200 

50 
250 
200 
100 
100 

50 
50 

250 
100 
100 

Si^p* 3s3p» 
3i,3p*-3$3p» 

3i*3p»-3s3p» 

POTASSIUM Vn (K«+), Z = 19 
Ground State ls*2s22p63s23p 2P°m (13 electrons) 

Ionization Potential 948 200 cm1;  117.56 eV 
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K VII K VIII 

Kiemen Wavelength Inleniity Mulüple; Configuration lor j-i Rcfercaccs 

K V«! 401.553 150 3s3p»-3»3pPn3d «P-«D* %-% E27 
K VII 401.790 • 00 3s3p*-3s3p(*P*)3<i «P-«D* %-% E27 
K VII 402.132 100 3s3p*  3s3pPP*)3d «p «p* *-* Er 
K VII 402.291 20 3s3p*-3s3p(3P*)3d ■T-«D' %-% E27 
K VII 403.800 300 3p-3d **P--*D %-% E27 

K VII 403.991 150 3s3p»-3s3pPP*)3d *f.*r %-* E27 
K VII 405.345 100 3s3p«-3$3p(,nW «p-«p* «-« E27 
K VII 406.850 20 3s3p»-3s3p(*P*)3<l «p-«p* %-% E27 
K VII 408.210 50 3syp*-li3p(f))4 «p-«p* %-% E27 
K VII 479.780 200 3s»3p-3s3p« er «p •hit E27 

K VII 484 261 250 3s*3p-3s3p* g*P-V Vi-Vk E27 
K VU 487.102 350 3s»3p  3s3p* g*r*v %-% EZ7 
K VII 491.727 200 3s*3p-3s3p» er-** %-% E27 
K VII? 516.853 50 E» 
K VII 517.794 50 3s3p»-3p» «P-4S* %-% E27 

K VII 517926 100 3s,3p-3s3p* er *s Vk-Vi E27 
K vn 520.857 100 3s3p»-3p» «P *S' %-*/l E27 
K VII? 524.639 100 E» 
K VII 525.612 150 3s3p*-3ps «P *S' % % E27 
K VII 526.453 100 3s» 3p   3s 3p» er *s %-Vi E27 

K VII 658.420 200 3s* 3p-35 3p1 
g*r *D %-% E27 

K VII 671.535 250 3s,3p-3s3p* er *D %-tt E27 
K VII 672.302 20 3s23p-3s3p* er-*D %-% E27 

POTASSIUM VIII (K7+), Z - 19 
Ground State  ls22s22p63s2 »S0 (12 electrons) 

Ionization Potential  1 249 100 cm »;  154.86 eV 

Element Wavelength Intensity Multiset Configuration Term 1-1 References 

K VIII 155.715 125 
1 

3s3p-3s4d »P"-*D 0-1 P6 
K VIII 155.961 175 3s3p-3s4d jp°-*D 1-2 P6 
K VIII 155.985 100 3s3p-3s4d *r*D 1-1 P6 
K VIII 156.507 225 3s3p-3s4d *r »D 2-3 P6 
K VIII 156.543 75 3s3p-3s4d »P°-»D 2-2 P6 

K VIII 156.566 25 3s3p-3s4d *P°-*D 2-1 P6 
K VIII 198.536 125 3s3p-3s4s »P°-'S 0-1 P* 
K VIII 198.975 250 3s3p - 3s4s *r »s 1-1 P6 
K VIII 199.921 375 3s3p- 3s4s sp°.»S 2-1 P6 
K VIII 230.678 250 3s3d-3s4f *D *F° 1-2 "6 

K VIII 230.706 300 3s3d-3s4f *D-*F° 2-3 P6 
K VIII 230.745 375 3s3d-3s4f »D »F° 3-4 P6 
K VIII 416.628 75 3s3p-3s3d •FT) 0-1 P6 
K VIII 418.443 175 3s3p-3s3d JP°-*D 1-2 P6 
K VIII 418.571 25 3s 3p-3s 3d »P°-»D 1-1 P6 

K VIII 422.511 250 3s3p-3s3d *P°-*D 2-3 P6 
K VIII 422 642 50 3s3p   3s 3d »P"-»D 2-2 P6 
K VIII 430.31 3p2-3p3d »P *D° 1-2 F2 
K VIII 434.01 3p*-3p3d ip»D° 2-3 F2 
K VIII 441.33 Sp^pSd *p-*r 2-2 F2 

K VIII 474.83 3p»-3p3d «D  «D° 2-2 F2 
K VIII 519.372 250 3s2-3s3p g>S-'P° 0-1 E29.TII 
K VIII 557.029 50 3s3p   3p* jp»_ >p 1-2 P6 
K VIII 561.593 150 3s3p-3p» *P°-»P 0   1 P6 
K VIII 564.462 300 3s3p-3p» »po.»p 2-2 PS 
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K VIII 
K IX 

Klemeal 

K VIII 

Wavekngih 

565 112 

Intensity 

150 

Muli.picl Contiguraiion 

3s3p-3p* 
3s3p-3p« 
3s 3p- 3s 3d 
3s3p-3s3d 

Term J   J References 

K VIII 569 479 100 »p-.»p 1 -1 P* 
K VIII 569 6% 20 'P*-'P 1-0 H 
K VIII 569.915 20 'P°-'D           ? 1-2 E29.K8 
K VIII 572.790 125 ■P*   »D           ? 1   1 E29.K8 if   »p 2   1 P6 
K VIII 585 25 
K VIII 605.61 3s 3d-3p 3d 

3s3p   3ps 
JD »D* 3-3 F2 

K VIII 721.4 'P°-'S 1 -0 F2 
K VIII 729 9 3s 3d -3p3d 'DT 3-4 K2 
K VIII 737 2 3s 3d-3p 3d »D-'P 2-3 FT 

3s 3d -3p 3d >D • »F* 1 -2 F2 
K VIII 774.738 150 3s=-3s3p 

3s 3p-3s 3d 
K VII! 938 287 100 *'S-JP° 

■r - 'D 
0 1 
1 -2 

Ei9.B3 
K29.TH 

POTASSIUM IX (K8*), Z =  19 
Ground State   ls22s22p63s 2S„2 (11 electrons) 

Io.nization Potential   1 418 070 cm •;  175.814 eV 
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K X K XI 

POTASSIUM X (K»+), Z = 19 
Ground State  ls*2s*2p6 'So (iu electrons) 

Ionization Potential 4 060 600 cm '; 503.44 eV 

Elemeot Wavelength Intensity Multiple! Configuration Tern j-j Reference» 

K X 29 588 100 2p«-2p»4d «•s-«i*r 0-1 £26 
K X 29.794 50 2p» - 2^*4d g's-w>r 0   1 E26 
k X 30 887 50 2s,2p»-2i2p*3p *'S   'P* 0-1 E26 
K X 30 937 20 2p*-2p*4s »•s-*m* 0-1 E26 
K X 31.062 20 2s»2p*-2s2p»3p *>S-'F 0-1 E26 

K   < 31.200 20 2p* - ">o»4s *'s-*[%r 0-1 E26 
K A 35 307 400 2p«  2p'M f's-vw 0-1 E26 
K X 35.779 200 2p*-2p»3d g'S ■%[%)' 0! E» 
K X 36.229 100 2p«  2p*3d «'s*[%r 0-1 E26 
K X 41 148 700 2p»-2p»3s *'S   %[«,]• 0-1 E26 

K X 41.541 700 2p«-2p»3s «•S-%!*]• 0-1 E26 

POTASSIUM XI (K10+), Z = 19 
Ground State  ls22s22p5 2P§/2 (9 electrons) 

Ionization Potential 4 550 100 cm1; 564.13 eV 

Element Wavelength Intensity Multiple! Configuration Terr J-J References 

K XI 32.180 100 2p5-2p«('D)3d g'P°-«P %-% E76.K8 
K XI 32.339 50 2p5-2p<l(1D)3d S'F-'F %-% E26.K8 
K XI 32.810 50 2ps-2p«(3P)3d ■>-3?°. «D %-% E26.K8 
K XI J6.662 70 2p5-2p4('D)3s ä*Y°- *D %-% E26 
K XI 36 971 50 2p5-2p4('D)3s *»P°-'D ■A-% E26 

K XI 37.435 70 2p6-2pVP)3s g'P°-»P %-*A E26 
K XI 37.696 50 2P

5-2p4(sP)3s g*P°-'P %-% E26 
K XI 37.870 20 2p5-7.p«(:,P)3s ?2p°.«p %-% E26 
K XI 3831     P 2s2p«-2s2p5(3F)3s *S - »P° "A-% K8 
K XI 152.46 ?s22p5-2s2p« gsP°-«S %-% D2 

K XI 158.il 2s22p6-2s2p« ^P"-'S %-Vi D2 
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K XII K XIII 

POTASSIUM XII (K»+), Z - 19 
Ground State  ls22s*2p4 aPT (8 electrons) 

Ionkation Potential 5 074 100 cm»; 629.09 eV 

Element Wavelength Intensity Multiple! Configuration Tenn j-j References 

K XII 
K xn 
K XII 
K XII 
K xn 

K XII 
K XII 
K XII 

140.85 
153.26 
169.71 
172.57 
174.40 

175.35 
«76.68 
180.37 

2s"2p4-2s2p* 
2s«2p4-2s2p* 
2s»2p4-2s2p* 
2s»2p4-2s2p* 
2s»2p4-2s2p* 

2s»2p4-2s2ps 

2s»2p*-2s2p» 
2s* 2p4- 25 2p5 

'D-»P* 
lS-«P* 

j*P-»P* 
g*P*V' 

rT-v 
g*p.*r 
g*p-*r 

2-1 
0-1 
2-1 
1-0 
2-2 

1-1 
0-1 
1-2 

D2 
F9 
D2 
D2 
D2 

D2 
D2 
D2 

POTASSIUM XIII (Ki2+), Z  = 19 

Cround State  ls22s22p3 4S»2 (7 electrons) 
Ionization Potential 5 759 100 cm1; 714.02 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

K XIII 138.50 250 2s»2p3-2s2p4 »D°-»P %-% Bi2 
K XIII 142.68 250 2s»2p3-2s2p4 »D°-»P %-% BI2 
K XIII 143.76 500 2s»2p3-2s2p4 iD".ip %-% B12 
K XIII 151.05 50 2s*2p3-2s2p4 ip° _ip %-% BI2 
K XIII 152.77 300 2s'2p3-2s2p4 »p°_«p %-% B12 

K XIII 156.03 50 2sI2p'-2s2p4 ip° _ ap %-% B12 
k XIII 157.86 200 2s'2p3-2s2p4 ip°.«p %-% BI2 
K XIII 164.13 250 2s22p3-2s2p4 >P°-*S %-Vi BI2 
K XIII 166.19 100 2s,2p3-2s2p4 3P° - »s %-% B!2 
K XIII 173.15 300 2s32p3-2s2p4 'D° - »D %-% B12 

K XIII 179.46 •wo 2s22p3-2s2p4 3D° - JD %-% BP. 
K XIII 198.49 150 2ss2p3-2s2p4 g4S°  4P %-Vi BI2 
K XIII 199.54 50 2s'2p3-2s2p4 ip-.ID Vi-% Bn 
K XIII 201.48 200 2s32p3-2s2p' g*S°-*P %-% Bi2 
K XIII 202.01 50 2ss2p3-2s2p4 »P°-*D %-% h\l 

K XIII 208.12 150 2s»2p3-2s2p4 *4S°-4P %-% BI2 
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K XIV K XVI 

POTASSIUM XTV (K11+), Z = 19 
jround State ls22s*2p» »P0 (6 electrons) 

Ionization Potential 6 348 800 cm1; 787.13 eV 

Element Wavelength Intensity «ultiplel Configuration Tent J-J References 

K XIV 147.57 50 2s*2p,-2s2p, *»P »S* 0-1 BI2 
K XIV 150.48 100 2s*2p»-2s2p* **P *s° i-I B12 
K XIV 151.68 100 2s»2p*-2s2p» •D-'F 2-1 B12 
K XIV 153.91 200 2s»2p,-2s2p» g*P-*S' 2-1 B12 
K XIV 172.26 100 2s*2p»-2s2p1 »D - lD° 2-2 B12 

K XIV 174.09 50 2s»2p*-2s2ps •S-»F 0-1 BI2 
K XIV 186.06     P 2s*2p«-2s2pJ gip..p- 0-1 D2 
K XIV 190.07     P 2s«2p*-2s2p» g*P-»F 1-2 D2 
K XIV 190.75     P 2s»2p»-2s2p» g*f-*V 1-0 D2 
K XIV 195.59     P 2s,2p*-2s2p» g*P  *P* 2-2 Di 

K XIV 196.31     P 2s» 2p1-2s 2p» gT-'P" 2-1 D2 

POTASSIUM XV (Ku+), Z = 19 
Ground State ls22s22p 2Py2 (5 electrons) 

Ionization Potential 6 950 800 cm"1; 861.77 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

K XV 24.34     ? 2p-3d g*P°-»D %-* Kg 
K XV 25.91      ? 2p-3s g'F-'S %■% Kg 
K XV 175.68 50 2s12p-2s2p1 g'F-'P %-% B12 
K XV 184.07     ? 2s12p-2s2p* g'F-'S %-"A Kg 
K XV 194.44     ? 2s»2p-2s2p» g'P°-»S * - V; j K8 

POTASSIUM XVI (K15+), Z - 19 
Ground State  Is22s2 lS0 (4 electrons) 

Ionization Potential [7 791 500] cm»; [966] eV 

Element Wavelength Intensity Multiplet |                         Configuration Term J   J References 

K  XVI 15.05     ? 2s*-2s5p g'S-'F 0-1 Kg 
XVI 16 70     ? 2s»-2s4p S'S-'P" 0-1 K8 

.. XVI 20.76     ? 2s1-2p3s g>S-'F 0-1 Kg 
K XVI 211.81     ? 2s»-2s2p g'S - 'P° 0-1 K8 
K XVI 405.20     ? 2s1-2s2p g'S  »F 0-1 Kg 
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K XVII K XVIII 

POTASSIUM XVII (K16+), Z = 19 
Ground State  ls*2s *Si/» (3 electrons) 

Ionization Potential [8 340 OOGj cnr1; [1034] eV 
 .  

Element Wavelength Intensity Multiple! Configuration Term ii Reference* 

K XVII 13.92      P 2p-6d *P*   »D %-% G15 
K XVII 13.98     P 2p-6d *P*   »D %-% G!5 
K XVII 14.14     P 2»-5p «*S-»P* Vi-% GI5 
K XVII 14.70     P 2p-5d *P*  »D %-* Gl5 
K XVII 14.76     P 2p-5d »P*  «D %-% GlS 

K XVII 15.75     P 2s-4p **S-*P* *-% GlS 
K XVII 16.43      P 2p-4d «P*-»D Vi-% GI5 
K XVII 16.50     P 2p-4d »P°  *D %-% GI5 
K XVII 20.88     P 2s-3p ««s *r Vi-% GI5 
X XVII 20.93     P 2s-3p **S-»P0 Vi-fc 0« 

K XVII 22.020 100 2p-3d »p».»D Vi-% Gl5 
K XVII 22.163 100 2p-3d «P'-'D %-% GI5 
K XVII 22.53     P 2p-3s *P*-»S Vi-fc G15 
K XVII 22.70     P 2p   3s *P* - »s %-Vt GI5 
K XVII 323.74     P 2s-2p g'S - »P° *-% K8 

K XVII 363.37     P 2s -2p gts. »r Vi-Vi K8 

POTASSIUM XVIII (K17+), Z = 19 
Ground State  Is2 lS0 (2 electrons) 

Ionization Potential 37 190 818 cm »; 4610.955 eV 

Element Wavelength Intensity Multiple t Configuration Term 11 References 

K  XVIII 2.80     P Is2- ls5p g'S-'F 0-1 K8 
K XVIII 2.86     P !s»-ls4p *'S->P° 0-1 K8 
K XVIII 3.02 lsJ-ls3p g'S-'F 0-1 Cll 
K XVIII 3.53     P ls»-ls2p g'S-'P" 0-i K8.C11 
K XVIII 3.55     P Is2-ls2p g'S-'F ' 0-1 K8.C1I 

K XVIII 3.59     ? f ls*-ls2s g%s-*s 0-1 K8 

258 

i      —-— ...   — 



K XIX K XIX 

POTASSIUM XIX (KI,+), Z = 19 
Ground State  Is 2SV7 (1 electron) 

Ionization Potential 39 795 864 cm'1; 4933.93 eV 

Firmen! Wavelength Intensity Multiple! Configuration Term .i-j References 

K XIX 2.584   P U-6p g*s-*r Vi-% G2 
K XIX 2.617   P li-5p f'S-T *-% G2 
K XIX 2.680   P 10 ls-4p g*s «r Vi-* G2.K8 
K XIX 2.826   P 30 ls-3p g*s »P° ^-% G2.K8 
X XIX 3.348   P 100 ls-2p **S  »P* %-% G2.K8 

K XIX 10.95     P 2-7 G2 
K XIX 11.32     P 2   6 G2 
K XIX 11.97     P 2-5 G2 
K XIX 13.41      P 2-4 G2 
K XIX 18.08     P 2-3 G2 

K XIX 27.77     P 3-7 G2 
K XIX 30.22     P 3-6 G2 
K XIX 35.41     P 3-5 G2 
K XIX 51.8       P 3-4 G2 
K XIX 59.88     P 4-7 G2 

K XIX 72.59     P 4-6 G2 
K XIX 112.0       P 4-5 G2 
K XIX 128.7       P 5-7 G2 
K XIX 206.3       P 5-6 G2 
K XIX 342.2       P 6-7 G2 
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Ca 

CAIX:IUM, Z = 20 

Unclassified Lines 

'„H 

Eieacat Wavckatfh latcatüT Uatbpfct Configuration Term J-J Reference» 

Ca ! 35.597 50 E» 
Ca 143.173 100 ES 
Ca 144.03« 150 E» 
Ca 175.963 50 E» 
Ca 178.5S7 50 E29 

Ca 1S7.515 40 E» 
Ca 242.384 150 E» 
Ca 330 809 50 E29 
Ca 337.020 50 E» 
Ca 337.396 100 E» 

Ca 368.303 150 E» 
Ca 3*9.647 250 E29 
Ct 427.655 50 E» 
Ca 440.118 100 E29 
Ca 442.607 50 E29 

Ca 444.254 50 E» 
Cs 459.811 50 E29 
Ca 468.540 50 E29 
Ca 476.177 100 E» 
Ca 477.300 50 E29 

Ca 478.305 200 E29 
Ca 480.345 100 E29 
Ca 480.471 150 E29 
Ca 482.663 50 E» 
Ca 482.769 100 E29 

Ca 484.368 150 E29 
Ca 514.498 50 E29 
Ca 528.286 400 E29 
Ca 569.122 50 E29 
Ca 576.662 50 E29 

Ca 603.622 150 E29 
Ca 611.186 50 E29 
Ca 620.566 50 E29 
C* 642.812 100 E29 
Ca 659.694 50 E29 

Ca 667.126 100 E29 
Ca 668.462 50 E29 
Ca 672.083 50 E29 
Ca 686.190 100 E29 
Ca 769.602 50 F.29 

Ca 772.641 100 E29 
CP 780.116 50 E29 
Ca 846.611 150 E29 
Ca 850.966 150 E» 
Ca 856.635 200 E29 

Ca 856.791 200 E29 
Ca 860.983 50 E29 
Ca 890.892 100 E29 
Ca 897.972 50 E29 
Ca 916.917 100 E29 

Ca 917.278 115 E29 
Ca 938.699 50 E29 
Ca 987.336 250 E29 
Ca 998.397 150 E29 
Ca 1019.371 100 E29 

Ca 1028.560 203 E29 
Ca 1031.760 200 E29 
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Ca I Ca III 

CALCIUM I ;Ca0+), Z = 20 
Ground State ls*2s,2p*3s*3p*4s* >S0 (20 electrons) 

lonization Potential 49 305.72 cm"'; 6.113 eV 

CALCIUM II (Ca»+), Z = 20 
Ground State  ls22s,2pe3s*3p«4s *S./, (19 electrons) 

lonization Potential 95 751.87 cm »;  11.871 eV 

Element Wavelength Intensity Mulliptet v'onfig .nation Tenn J-J Reference* 

Ca II 1341.889 240 2 4s - 6p g«S   »P* %-* E6.E23 
Ca II 1342.535 120 2 4s-6p «»SH- Vi-K E6.E23 
Ca II 1432.503 120 7 3d-6f »D *r %-% E6.E23 
Ca II 1433.749 200 7 3d-6f »D-»r %-% E6.E23 
Ca II 1553.176 200 6 3d-5f »D-«F° %-% E6,E23 

Ca II 1554.642 320 6 3d-5f »D-*F %-% E6.E23 
Ca II 1642.802 40 5 3d-6p »D-'P" %-* E6.E23 

» II 1643 770 200 5 3d-6p »D-*P° *-V» E6.E23 
Ca II 1644.442 360 5 3d-6p »D-'P" *-* E6.E23 
Ca II 1649.858 600 1 4s-5p g»s-»r ¥.-* E6.E23 

Ca II 1651.991 320 1 4s-5p «*s »r M.-V» E6.E23 
Ca II 1673.860 120 4p-7d »P°-»D Vt-% E6,E23 
Ca II 1680.051 200 4p-7d »P°-*D *-* E6.E23 
Ca II 1680 129 20 4p-7d »P">-»D \-*i E6.E23 
Ca II 1691.779 80 4p-8s ip».»s MI-MI E6.E23 

Ca II 1698.183 160 4p   8s »p°-»s *-V, E6.E23 
Ca II 1807.337 200 11 4p-6d »P°-*D %-% E6.E23 
Ca II 1814.495 400 It 4p-6d »P°-»D *-* E6.E23 
Ca II 1814.647 40 11 4p-6d »P°  »D >k-*k E6.E23 
Ca II 1838.008 400 4 3d-4f »n. «F° fi-tx E6.E23 

Ca II 1840.061 600 4 3d-4f »D-»F *-% E6.E23 
Ca II 1843.088 200 10 4p-7s »P°-»S V.-V» E6.E23 
Ca II 1850.691 400 10 4p-7s >P°-*S *-% E6.E23 

CALCIUM HI (Cas+), Z = 20 

Ground State  ls22s22p83s23pK >S0 (18 electrons) 
lonization Potential 410 614.1 cm '; 50.908 eV 

Element Wavelength Intensity Multiple) Configuration Term i-J References 

Ca HI 273.695 50 3p*-3ps(»P°)5d K>s-%[%r 0-1 BIS 
Cu III 274.461 10 3p« - ?ps(,P°)6s «■s-iiiMir 0-1 B15 
Ca HI 296.5*8 300 3p« - 3p5(*P°)4d g'S - 'P° 0-1 BI4 
Ca III 301.741 200 3p«   3p5(,P°)5s g'S-'P" 0-1 BI4 
Ca HI 304.330 150 3p«-3p5(»P°)5s g'S-'P" 0   1 BI4 

H    He    I..   Be    B   C    N   O    F    Ne   Na    Mg   Al    Si    P   S    Cl    Ar    K    Ca   Sc   Ti   V   Cr    Mn   Fe   Co   Ni   Cu    Zn   Ga   Ue   As   Se   Br   Kr 
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Ca III Cu III 

Element Wavelength Intensity Multiple! Configuration Te.-in J-J References 

Ca III 304910 150 3p* - 3p1(»P°)4d «'S-'D" 0-1 B14 
Ca III 357.980 150b 3p«-3ps(,P°)3d *'S-'P' 0-1 Bl4 
Ca Hi' 403.724 450 3p» - 3p*(,P°)4s *<S-'P° 0-1 B14 
Ca III 409 954 350 3p«   3ps(,F>)4s g'S  »P° 0-1 BI4 
Ca III 439 691 250 3p«-3ps(»P°)3d *>S-*D- 0-1 BI4 

Ca II! 4 -1.549 200 3p«-3ps(*P°)3d I«S-»P 0-1 B14 
Ca III :ji.4ll 10 3p,(,P°)3d-3p»(,ry')6f 'P"-*!*! 2-3 BIS 
Ca III 561.969 25 3p1<JP°)3d-3ps('P')6f *P*-%»%j 2-3 Bis 
a III 162.607 10 3ps(2P*)3d-3pJ(2P0)7f »p-%i«*i 4-5 BI4 
Ca HI 580.058 10 3ps(2P°)3d-3p4(2P°,6f *P -*!%] 3-4 BI4 

Ca ill 583.350 10 3p»(,P°)3d-?p'(,P°)6f *F-*A|%1 2-3 314 
Ca IJI 586.547 10 3p*(»P°)3<J-3p*(»P*)6f »F'-%f%l 4-4 BI4 
Ca Ui 587.354 5G 3p5(»P°)3d-3ps(:T)6f *F-%f%J 4-5 BI4 
Ca 11 589 013 25 3p5<'P")3d-3p*<»P"')5f »F-%1%] 1-2 BI4 
Ca III 590.987 25 3p»(»P')3d-3p*(*P*)6f »F-%1%1 3-4 314 

Ca III 591.584 150 3pi(»P°!3d-3pll(sF,)5f •V-%1%] 2-3 BI4 
Ca Hi J94.978 50w 3ps<2P°)3d- 3p*(,P*)5f »P°-IA[SA1 0-1 BI4 
Ca III 596.675 50 3p»t*P*)3d-3p,(*P,)5f 'r-%1%1 1-1 B14 
Ca III 597.291 100 3ps(IP°)3d-3p5(*P°)Jf »p0-%[%] 1-2 B14 
Cd III 600.852 25 3p5(2P°)3d   3p5(2P°)5f *r-%[*j 2-2 B14 

Ca HI 606.756 10 3pJ('P'')3d-3ps(JP0)7f 'F°-%[%] 3-4 B14 
Ca III 610.225 10 3p5(IP°)3d-3p5(,FCf 3D°-%[%] 3-4 BI4 
Ca III 624.821 50 3p5<2P°)3d-3p5'2P°)5f 3F°-M«[%] 3-4 BI4 
Ca III 625 269 10 3p5(aP°)3d-3p5(1P°)6f ,D°-IA[%] 2-3 PI4 
Ca III 628.663 ISO 3p5<2P0)3d-3p5(2P°)5f 3F"-Vi[%] 2-3 BI4 

Ca III 629.922 25 BI4 
Ca HI 631.015 25 3p5(2P0)3d-3pVP'')6f 3D°-■*[*] 1   2 BI4 
Ca III 632.017 50 3p5(2P°)3d-3p5(2P°)5f *F°-%f%] 4-4 814 
Ca III 633.325 25 3ps(2P°)3d-3p5(2P°)5f 'F°   %[%1 3-: BI4 
Ca III (33.468 IC 3p5(2P°)3d-3p5(2P*)5f 3F°-%!%| 4-4 BI4 

Ca HI 633.588 250 3p5('<P°)3d-3p5(2P0)5i 3F°-%[%) 4-5 B14 
Ca HI 635.481 25 3p5(2P°)3d-3p!i(2P°)6f 'F°-Y»I%i 3-4 BM 
Ca HI 636.318 25 3ps(2P°)3d-3p5(2P°>5f 3F°-%(%] 3-4 B14 
Ca III 636.388 10 3p5(lP°)3d-?ps<*P°)5f 3F°-%['A] 3-3 PI4 
Ca HI 637.111 25 3p5(2P°)3d-3ps(2F)6f ■D°-%[%] 2-3 B14 

Ca HI 637.788 iO 3p5(2P°)3d-3p5(sP°)" *F-*M%J 3-4 BI4 
Ca HI 639.124 50 3p,(2P")3d -3p5W)6l 3D'-%[%] 3-4 BI4 
Ca III 640.280 100 3p5(2P°)3d-3pä(2P°)5f JF'-3*!7/*] 2-3 B14 
Ca III 648.618 25 3p5(2P°)3d-3p5(2P)6f »F"-%[%] 3-4 B14 
Ca III 675.424 :o 3p5(2P°)3d-3p5(2P°)5f •D'-fcP*] 2-3 B14 

Ca III 677.620 100 3ps(2P°)3d-3p5(2P°)5f 'D0-'/i[%l 2-3 BI4 
f> HI 679.845 10 3p5(2?°)3d-3p5(2P',)5f 3D°-Wh) 3-4 B14 
Ca III 680.049 50 3p6(2P°)3d-3ps(2P<')4f 3P°-%[%1 12 B14 
Ca III 682.632 150 3p5(2P0)3d-3p5(2P°)5f »D°-%[%] ■>■-■, B14 
Ca III 684.018 100 3p5(2P°)3d-3p5(2P°)5f 3D°-%[%] . - i B14 

Ca III 684.659 25 3p5(2P°)3d-3p'1(2P°)4f *P°-%[%] 1-1 BI4 
Ca III 685.408 250 3p5(2Pt)3d-3p5(2P'')4f »P°->£[%] 2-3 BI4 
Ca HI 688.543 ?c 3ps(2P°)3d-3p5(2P°)5f 'D°-%[%] 2-3 B14 
Ca HI 689.602 1; 3ps(2P°)3d-3p5(2P°)5f ■F°-1Ä[%J 3-4 BI4 
Ca HI 689.708 10 3p»(2P°)3d-3p5(2P°)5f IF°-%P*J 2-3 Bit 

Ca HI 690.963 100 3p5(2P°)3d-3p5(2P°)5f 3r°-%|%] 3-3 814 
Ca HI 69!.136 150 3p5(2P°13d -3p5(2P°)5f 'D°-%[7"i] 2  3 ÖI4 
Ca HI 692.148 25 3p5(2P°)3d-3p5(2P°)5f ID°-"M%] 2-2 B15 
Ca III 693.487 200 3ps(2P°13d-3p5(2P°)5f 3D°-%(%] 3-4 814 
Ca III 694.154 10 3p5(2P°)3d-3p5(2P°)5f 3D°-%[%] 2-1 BI4 

Ca III 694.370 25 3p»(2P°)3d-3p5(1P°)5f aD°-%[ü] 1-1 BI4 
Ca HI 694.898 100 3p5(2P°)3d-3p5(2P',)4f 3P°-%[%] 1-2 B14 
Ca III 694.994 100 3p5(2P°)3d-3psf»P")5f 3D°-%!%] 2-2 B14 
Ca III 695.219 50 3p5(2P0)3d-3p5(2P°)5f sD'-%r*i 3-4 Bl4 
Ca III 695.382 10 Bl4 

Ca III 696.031 50 3p5(2Pc)3d-3p5(2P°)5f sD°-%f%] 2-3 B14 
C? Ill 697.55! 250 3ps(2P°)3d-3p5(2P°Hf 

3P°%[%1 0-1 B14 
Ca HI 698.690 10 3p5(2P°)3d-3p5(2P°)5f 3D°-%!%] 2-3 B14 
Ca III 699.085 250 3p,(2P°)3d-3p5(2P°)4f 3P°-%1%] 12 Bl4 
Ca HI 699.891 250 3p5(2P°)3d-3p,(2PHf "°-%[%] 1 -1 BI4 
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Ca HI Ca III 

Element Wavtlength Intensity Multiple! Configuration Term J   J References 

Ca III 701.390 300 3p»(*F)3d-3p*(sP,')4f »P*-%[«*) 2-3 BI4 
Ca II! 704.772 50 3p»{»P°)3d-3p»(»r)4f »r %(%) 2-1 BU 
Ca III 7C5.426 150 3p»(sP°)3d-3p'(*P°)5f T-^IM 3-4 BI4 
Ca III 709.802 lu 3pJ(»P°)3d-3p»(,n5p >P«.ip 0-1 BI4 
Ca III 714.628 25 3ps('P°)3d-3p«(tK')5p >r-'p 1 -1 Bl4 

Ca III 7P.283 50 3ps(,P°)3d-3pi(»P°)5p ip»_ip 2-1 BI4 
Ca III 7,/.836 50 3p»(*P"}3d-Jp»(*P°)5p jr-*p 2-2 B.4 
Ca III 724.762 10 3ps(,P')3d-3p1:»P°)5p »p« - 2D 0-' ;;;■. 

Ca II' 725.956 50 3p5!»P°)3d-3ps(2P<')5p jp».iD 1-2 BU 
Ca III 727.656 250 3p5(»P°)?d-3ps(,P°)4f »r-%f%) 3-4 B.4 

Ca III 728.004 50 3ps(2P°)3d-3p*(2P°)4f '¥°-Vi[Vi) 3-3 BI4 
Ca III 730.474 25 3p*(1P°)3d-3p*(1P0)5p >P° - 'D 1-2 BI4 
Ca III 731.21" 100 3p4(2P,)3d-V(2P*)5p »P°-'D 2-2 BI4 
Ca III 732.244 100 3pI(,P°)3d-3p»(,P°)4f 3F°-*h[K] 2-2 BI4 
Ca III 732.894 250 3ps(1P°)3d-3p5(JP°)4f »F*-%(%] 2-3 B14 

Ca III 733.096 10 3ps(,F)3d-3p5(,P°)4f >F°- %[*] 2-3 BU 
Ca III 736 239 50 3p1(,P°)3d-3pi(«P°)5p 3P°-»S o-i BI4 
Ca III 736.693 200 3ps(1P°)3d-3p5(,P°)4f 2IT°-%:%] 4-4 BI4 
Ca III 736.823 25 3p»(2P°)3d-3p»(2P°)4t 3F°-%i%] 4-3 BU 
Ca Hi 738.845 100 3p5;1P°)3d-:ps(1P°)5p 3P°-3S 1 -1 BU 

Ca ill 740.330 100 3p5(*P'')3d-3pll(,F)4f »F*-%[% 1 4-4 BU 
Ca 1.1 740.553 400 3ps<2P°)3d-3ps(2P°M 3F°-%[%] 4-5 BU 
-"a III 742.541 200 3p5(2P°)3d-3p5(2P°)4f 3F°-%[%] 3-4 Eu 
Ca in 742.672 150 3ps(2P°)3d   3p5(2P°)4f 3F°-%[%] 3-3 BU 
Ca III 744.293 50 3ps(2P°)3d-3p5(2P")5p 3P°- 'S 2-1 Bl4 

Ca III 746.060 50 3p5(2P°)3d-3ps(,P<')4f 3F°-%|%] 3-3 Bu 
Ca III 746.248 300 3p5(,P°)3d-3p5(*P<')4i 3F°-%[%] 3-4 BU 
Ca III 747.978 250 3pä(lP°)3d-3p5(2P°)4f *F*-»4[%] 2-3 BU 
Ca III 749.479 150 3ps(2P°)3d-3p'(2P'')4f 3F°-3«(5K,] 2-2 BI4 
Ca III 764.699 100 3p»(»P'')3d-3ps(1P,')5p JF° - -P 3-2 bu 

Ca in 770.321 10 3p"(2P°)3d-3p5(''P°)5iT ap"  3F 2-2 BU 
Ca III 772.498 100 ?ps(2P")3d-3p5(=P°)5p sp°->p 2-1 BU 
Ca III 779.608 250 3p5(2P')3d-3p5(2P°)5p •'F" - -r> 4-3 Bu 
ta III 779.902 10 3p5(2P°)3d-3p5(2P°)5p »F°- 'D 3-2 BU 
Ca III 785.120 150 3p5(2P°)3d-3p5(2P°)5p 3F' - 3D 3-2 Bu 

Ca III 786.159 50 3p5(2P*)3d-3p5(2P°)5p 3F -3D 3-3 Bu 
Ca III 791.05! 25 3ps(2P0)3d-3p5(,P°)5p 3F°- 3D 2-2 Bu 
Ca II' 799.529 50 3p5(2P°)3d-3p5(2P'')4f lD°-"Ä[%) 2-2 Bu 
Ca III 800.301 250 3ps(2P°)3d-3p5(2F)4f 'D--'^) 2-3 BU 
Ca III 800.550 200 3ps(2P°)3d-3p5(2P°)4f lD°-fc[%] 2-3 Bu 

Ca III 800.886 10 3p5(2P°)3d-3p5(2P°)5p 3F°-3S 2-1 BU 
Ca III 803.396 200 3p»(*P°)3d-3p!(al'")4f W-Wh) 3-4 BU 
Ca III 803.553 10 3ps(2P°)3d-3p5(2P'Uf 3D0-'A[%1 3-3 Bl4 
Ca III 809.642 100 3p';»P°)3d-3j,5(2P   4f ^"-■AIV-l 2-2 BU 
Ca III 809.930 250 3p5(2P°»3d-3p5(2P°)4f 3D° -'A [VI 1-2 Bu 

Ca III 810.434 150 3ps(2Pr)3d-3p5(2P°)4f SD°-%(%1 2-3 BU 
Ca III 810.687 200 3p5(2P°)3d-3p'(2P")4f 3D°-'A[%] 2-3 BU 
Ca III 817.056 250 3p5(2P°)3d-3p!l(2P°)4f iF'-WK] 3-4 BU 
Ca III 817.223 50 3p5(2P0)3d-3p5(2P°)4f 'F'-VilVi] 3-3 BU 
Ca III 817.480 100 3p5(2P")3d - 3p5<2P°)4f ■F'-"*[%] 3-3 BU 

Ca III 818.321 200 3p5(iP°)3d-3p5(2P°)4f 'D"-%|%] 2-3 BU 
Ca III 820.131 150 3p5(2P°)3d-3p5(2P°/4f 'D°-%|%! 2-2 BU 
Ca III 821.572 300 3p5(2P°)3d-3ps(2P°)4f 3D°-%[%] 3-4 BU 
Ca III 822.432 150 3p5(2P°)3d-3p6(2P°)4f 'D°-%[%] 2-3 BU 
Ca III 825.880 200 3p5(2P°)3d-3p5(2P°)4f 3D°-%[%] 3-3 Bu 

Ca HI 826.108 200 3p5(2P°)3d-3p5(2P°)4f 3D°-%[%] 3-4 Bu 
Ca III 828.920 150 3p»,*P,,>3d-3p5(*P'')4f 3D°-%(%1 2-3 Bu 
Ca HI 829.445 50 3p5(:<P°)3d-3p5(2P")4f 3D°-%!:fei 3-2 BU 
Ca III 830.777 50 ?p5(aP")3d-3p5(»P°)4f 3D"-%[%1 2-2 BU 
Ca HI 831.077 200 Jp*(2P   'd-3p5(2P°)4f 3D"-%[%] 1   2 BU 

Ca III 833.141 150 3p5r>°)3d-3p5(2P°)4f 3D°-%[%1 2-3 BU 
Ca III 835.861 50 3p5(iP0)3d-3p5(2P°)4I >F°-%[%] 3-4 Bu 
Ca III 8~6.024 100 3p5(2P°t3d-3p5(2P°)4f 'F°-%[%] 3-3 BU 
Ca III 536.769 200 3p5(2P°)3d-3p5(2P0)4f 3D°-%[%] 2-2 BU 
Ca III 837.918 50 3p5(2P0)3d-3p5(2P°)4f 3D°-»A[%] 2-1 Bu 
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Ca III Ca III 

 —T 

Element Wavelength Intensity Multiple! Configuration Term I } References 

Ca III 838.237 200 3p*(,P")3d-3p»(,P*)4f 3D°-%[%] 1-1 BI4 
Ca III 838.501 25 3p«(»P°)3d-3p»(«r)5p 

3p»(»P,')3d   3p*(»P")4f 
•D'-*I*J 1-0 BI5 

Ca III 840.317 25 'F-%[%] 3-3 BH 
Ca III 840.558 300 3p»(«n3d-3p»(,P°)4f 'F"-%[%) 3-4 B14 
Ca III »47.757 50 Jp»(,P')Jd-Jp,(*P')5p >D° - 'P 2-1 BI4 

Ca IU      j 855.660 too 3p*(»P")3d-3p»(»P°)5p >D* - »P 2-1 BI4 
Ca ill       | 855.978 25 3p*(«P*)3d-3p«(«F)5p 'D'  »P 11 B14 
Ca in 8*4.035 150 3/(*F)3d-3p«(»F)5p ■F"  »P 3-2 BI4 
Ca m 864.470 50 3p»(»F)3d - 3p,(,P')5p *D'-Vi{%| 1-0 B15 
Ca IU 865 629 100 3p*(»F)3d - 3p'(*F)5p 'D' - »D 2-1 BI4 

Ca III 867.545 200 3p*(V)M - 3p»(*F)5p *D' - 'D 3-2 BI4 
Ca III 870 152 25 3pH*P*)3d - 3p»(,P*)5p 'D° - *D 2-2 BI4 
Ca III 874.009 25 3p»(»P*)3d - 3p»(*F)5P »D° - »D 3-2 BI4 
Ca III 875.301 25 3p«(»F)3d-3p'(»F)5p 'D' - *D 3-3 BI4 
Ca III 934.875 50 3p»(lP*)4»  3p*(*F)4f *P*-«Ä[»*J     ? 1-2 E29.K* 

Ca IU 938.497 25 3p«(*F)3d-3p»(*F)6f ■r-%p*j 1-2 BIS 
Ca III 966.1% 25 3p»(*P*)3d - 3p'(*F)6f 'r-141%1 1-2 BI5 
Ca IU 984.919 25 3p»(»F)4p - 3p»(»F)6d »D-'F" 1-2 B14 
Ca III 995.135 10 3p»(»F)4p - 3p*(»F)6d 'D-'F* 2-3 B14 
Ca III 997.804 50 3p»(*P*)4s-3p*(,i'°)5p »F-'P 1-2 BI4 

Ca in 1002.143 25 3p«(»F)4p - 3p*(tP*)6d »D *F° 3-4 BI4 
Ca III 1005.000 10 3p*(*F)4p - 3p»(»F)6d 3D-3F° 2-3 BI4 
Ca III 1009.546 50 3p«(*P'')4s-3p«(*P°)5p 3F-'D 2-2 Bl4 
Ca III 1012.125 10 3p«(2F)4s-3p«(,F)5p »F-»D 2-1 B14 
Ca III 1013.715 50 3p'(«F)4s-3p»(,F)5p ip».»p 0-1 BI4 

Ca III 1018.302 100 3p»(*P*)4s-3p,(,P°)5p »F-3D 2-2 BI4 
Ca III 1018600 100 3p«(2F)4s - 3p»(2F)5p sp°   "p 0-1 BI4 
Ca III 1020.071 300 3p»(»F)4s - 3p*(*f)5p »F-3D 2-3 BI4 
Ca III 1023.849 100 3p3(»F)4s - 3D*(»P)5P »F-'D 1-2 BI4 
Cz III 1026.495 100 3p«(,P°)4s-3p*(8P0)5p 3P°-»D 1-1 B14 

Ca III 1032.862 200 3p»(»F)4s-3p«(»F)5p »P°-3D 1-2 B14 
Ca III 1034.650 250 3r»»(»P')4s - 3p»(sF)5p 3F-»S 2-1 B14 
Ca III 1035.607 50 3p5(2F)4s-3ps(2F)5p IP" . sp 1-1 BI4 
Ca III 1036.766 150 •p«('P°)4s-3p8(,P°)5p •F-'P 1-2 BI4 
Ca IU 1040.705 100 3p\"P°)4s - 3p«(lP°)5p ip°.ip 1-1 BI4 

Ca III 1044.518 10 3p*(2F)4s   3p»(»F)5p 3P°-'D 0-1 Bl4 
Ca III 1049.673 150 3p»(-P°)4s  3p*(iF)5p »P°-»S 1-1 Bl4 
Ca in 1060.751 50 3p5(,P°)3d-3p»(iP°15f ■F-%[%] 1-2 BI4 
Ca III 1064.899 50 3p»(,P°)4s-3p*(*F)5p >F->D 1-2 B14 
Ca III 1067.781 25 3pll(»P°)4s-3p»(ir)5p <P°-»D 1-1 Bl4 

Ca III I074.6t>7 10 3p4(»P°)4s-3ps(JP°)5p ■P°-»D 1-2 B14 
Ca III 1099.495 50 3ps(2P°)3d-3ps(2F)5f ip°-'A[|y-i 3-2 BI5 
Ca III 1124.039 IOC 3p»f»n4f-3p5(»F)6s SS-%[%)" 1-2 B15 
Ca III 1145.062 100 3p»(2P°)4p  3p»(2F)5d *s-%[%r 1-2 B15 
Ca III 1148.399 ■ 00 3p5(2P',)3d-3p»(2P<,)4p 3p-. ig 1-0 B14 

Ca III 1149.848 150 3p5(2P°)4p-3p5(2F)5d »s-'AfM.r 1-1 Bl5 
Ca III 1152.705 100 3p5(,P°)4p-3p5(IP°)5d 'S-%!%!" 1-0 B15 
Ca ill 1181.988 150 3p5('P°)4p - 3p5(*P°)6s ■D-^mj" 2-1 B15 
Ca III 1187.303 250 3p5(2P°)4p-3p5(1P°)5d 'p-%f%i° 1-1 B15 
Ca III 1188.606 400 3p»(2P°)4p - 3f)»(JP°)6s 3D%[%r 3-2 B15 

Ca III 1190.864 250 3p5(2P°)4p - 3p5(2P°)6s 'D-'Af^j0 2-1 BIS 
Ca III 1193.697 150 3p«(,P0)4p-3ps(JF)6s 3D-%[%]° 2-2 BI5 
Ca III 1200.772 50 3p5'2P°)4p-3p6(2P°)5d •D-3*^]" 2-2 BIS 
Ca III 1202.309 200 3p5(!'I,0)4p-3ps(,Po)5d 

3D-%[%r 1 -1 BI5 
Ca III 1203.507 10 3ps(*PVp-3p,l(iF°)6s 'P-%[Vi]° 10 B!5 

Ca III 1207.341 150 3p5(»F")4p-3p5(»P°)5d »D-'Af^J0 2-2 B15 
Ca III 1207.838 200 3p5(2P0)4p-3p6(sP°)5d 3p-%i%r 1   1 Bis 
Ca III 1208.046 15CI 3p5(2P0)4p-3p5(ilP'')5d 3D . 3F° 3-3 Bl4 
Ca III 1208.716 50 3p5('P°)4p - 'jps(2P°)6s 3D-%I%]° l-l BIS 
Ca III 1211.822 450 j 3p5(2P°)4p-3p5(2P°)5d 

3D-%[%f 3-4 BIS 

Ca III 1211.889 250 3p!'(2P°)4p-3p5(!!P°)5d 3D . ap" 3-4 BI4 
Ca III 1212.682 200 3p5(2P°)4p   3p5(2P°)6s 'p.%[%r 2-5 BI5 
Ca III 1213.301 300 i 3p5(2P°)4p - 3p5<2P°)5d 3D - 3F° 2-3 B14 
Ca II! 1217.450 50 i 3p*('P°)4p - 3p»(»F)5d 3D -%[%]" 2-2 B.5 
Ca III 1218.738 50 3p5(2P°)4p-3ps(2P°)5d 'D-'A[%]° 2-1 B15 
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Ca III Ca HI 

Element Wavelength Intensity Multiple! Coufifuration Term J-J Reference» 

Ca III 1222.895 200 3p»('P')4p - 3p»(*P*)6s »p-%[Vkr 11 BI5 
Ca III 1223.185 450 3ps(«P")4p-3p»(IP°)5d •p-%i%r '-2 Bis 
Ca III 1225.321 200 3p'(»F)4p - 3p*;»P*)6» >D-*[%]' 2   1 BIS 
Ca III 1225.699 350 3p«(»F)4p-3p»(«F)5d »D-vki*r 1-2 Bis 
Ca III 1228.317 200 3p»(,P°)4p-3p»(»P*)6s 'D-m%r 2-2 BIS 

Ca III 1230.975 400 3p*(»F)4p - 3p*(*P*)5d »p-*[*r 2-3 BIS 
Ca III 1234.400 100 3p»(2F)4p-3p»<>F)5d *p-»*i*r 2-2 BIS 
Ca III 1236 102 50 3ps(2F)4p3p»(2P")5d »D-"*[%r 1 -2 Bis 
Ca III 1239.863 150 3ps(2P°)4p-3p»(2F)5d 'p-vkt*r 1 -1 BIS 
Ca III 1239.976 400 3ps<2P')4p-3p»(2F)5<I 'D'4[%r 2-3 BI« 

Ca III 1243.008 350 3ps(,P°)4p-3ps(»P<')5d 'p%i%r 1 -2 B15 
Ca III 1253 464 300 3p5(*F)4p-3p5(2F)5d 'D-*i%r 2-2 BIS 
Ca III 1254.413 100 3ps(1P°)4p-3ps(,P°)5d *p-m%r 0-1 BI5 
Ca III •259 209 150 3p»(2F)4p-3p«(2F)5d ■D-nmr 2-1 BIS 
Ca HI 1261.381 150 3pi(,P°)4p   3p*(»P*)6s 3P -•*[%!' 0  1 BIS 

cam 1262.653 500 3p,(>P°)3d   3p»(1P°)4p 3p» . 3p 0   1 B14 
CaHl 1269.333 10 3p»(,F')4p-3p'(,P°)6s *i*-*j%r 1 -1 BIS 
Ca III 1270.333 450 3p5(2F)3d - 3pVF)4p 3p° . Jp 1 -I bi4 
Ca III 1272.544 100 3ps('F)4p-3ps<2F)6s »P-Vif3*]* 1 -2 B15 
Ca III 1273.775 100 3ps(»P'')4p-3p5(2F)5d =F- vii^r 2-3 BIS 

Ca til 1278.392 550 3p5('P<,)3d-3p5(2P*)4p ip°.ap 1-0 B14 
Ca III 1281.553 500 3p5(2F)3d-3p'(2F)4p •r 3P i -i BI4 
Ca HI 1285.908 400 3ps(2P'')3d-3p5(2F)4p >r - >p 0   1 Bl4 
Ca III 1286.523 600 3p5(2P<')3d   3ps(2F)4p ap«   jp 2-1 B14 
Ca III 1288.029 100 3ps(2P°)4p-3ps(2F)5s 3P- v»;%r 2-2 Bis 

Ca III 1293.871 450 3p»(2P°)3d-3p5<2F)4p apo.lp 1 -1 B14 
Ca HI 1298.035 600 3ps(2P°)3d   3pi(2F)4p -p-. jp 2-2 B14 
Ca III 1309.418 50 3ps(,P")4p - 3p5(2F)5d *P-%[%]' 1-0 BIS 
Ca III 1310.669 450 3p5(2P°)3d-3ps(2F)4p sp-.ip 2-1 Bu 
Ca III i317.699 550 3p1(2P°)3d-3p5(2F)4p 3P°-lD 1 -2 BI4 

Ca III 1328.945 500 3ps(2P°)3d-3p5(2F)4p 3P° - 3D 0-1 B14 
Ca III 1335.129 550 3p5(2P°)3d-3p*(2F)4p 3P° - 'D 2-2 BI4 
Ca III 1337.466 200 3p5(2P°)3d-3ps(2F)4p ap« _ 3D 1-1 B14 
Ca III 1355.415 450 3p5(2P0)3d-3ps(2F)4p 3P°-3D 2-1 Bu 
Ca III 1360.010 500 3p5f2P°)3d-3ps(2P°)4p 3p°. aD I -2 Bl4 

Ca HI 1362.222 200 3p1(2P°)4j)-3ps(2P<')6s 'S-%I%]° 0-1 B15 
Ca III 1378.584 250 3ps(2P°)3d-3p5(2P°)<lr 

ap«. 3D 2-2 BI4 
Ca HI 1385.426 550 3p5(2P°)3d-3p!l(2F)4p 3P° - 3D 2-3 BI4 
Ca III 1397...87 550 3ps(2P°)3d-3ps(2F)4f »P°-MJ[%] 1 -2 BI4 
Ca III 1420.067 200 3p5(2P°)4p-3p5(2F)6s 'S- %[%]- 0-1 BIS 

a. in 1453.157 650 3p5(2P0)3d-3ps(2P°)4p 3P°  3S 0-1 B14 
Ca III 1459.787 600 3p5(2P°)3d-3p5(2P°)4p 3F°-3P 3-2 B14 
Ca III 1461.875 550 3p5(2P°)3d-3p5(:!P,,)4f 'P"-%[%] 1-2 Bl4 
Ca III 1463.335 750 3p5(2P°)3d-3p5(2P°)4p 3P°-3S 1 -1 B14 
Ca III 1465.477 300 3p5(2P°)3d-3ps(2P°)4p 3p° _ 3p 2-1 B14 

Ca III 1480.425 450 3p5(2P°rd   3p5(2P°)4p 3F° - -ip 2-2 B14 
Ca III 1480.527 450 3p5(2P0)3d-3p5(=Pt')4f 'P°-%I%1 1-2 BI4 
Ca III 1484.869 800 3ps(2P<')3d-3p5(2P'')4p 3P°-3S 2-1 B14 
Ca III 1496.884 600 3p5(2P°)3d-3p5(2P°)4p 3p°     ip 2-1 Bu 
Ca HI 1506.876 550 3p5(2P°)3d   3p5(2P°)4p 3F°- 'D 3-2 B14 

Ca III 1528.866 450 3p»(2P<')3d-3p5(2P°)4p 3p.1D 2-2 BU 
Ca III 1545.294 1000 3p5(2P°)3d-3p5(2P°)4p 3F». 3D 4-3 BI4 
Ca III 1555.527 750 3p5(2P°)3d-3p5(2P°)4p 3F° - 3D 2-1 BI4 
Ca HI 1562.473 900 3p5(2P°)3d-3p5(2P'J)3p 3F°- 3D 3-2 Bl4 
Ca III 1571.268 650 3p5(2P°)3d-3p5(2P,')4p 3F° . 3D 3-3 BI4 

Ca III 1586.125 650 3p5(2P0)3d-3p5(2P°)4p 3F°-3D 2-2 BI4 
Ca III 1595.193 450 3p5(2P°)3d-3p5(2P°)4p 3F". 3D 2-3 B14 
Ca III 1684.392 25 3p5(2P")4p - 3p5(2P°)4d 3D . lp° 2-1 B14 
Ca HI 1688.770 450 3pi(2P°)4p-3p!>{:'P0)5s 3S . Ip- 1 -1 BI4 
Ca III 1698.939 450 3p5(2P")4p-3p5(2P°)5s 3S . 3p° 1-0 Bl4 

Ca HI 1720.334 300 3p5(2P°)4p-3p5(sP°)4d 3D . ip« 1 -1 BI4 
Ca 111 1754.153 !00 3p5(2P°)4p-3p5(2P°)4d >D-'P° 2-1 Bl4 
Ca III 1762.259 500 3p5(2P°)3d-3p5(2P°)4p >D°  3P 2-1 Bl4 
Ca HI 1773.741 400 3p5(2P°)4p-3p5(2P°)5s 3S . 3p° 1 -1 BI4 
Ca Hi 1783.929 500 3p5(2P0)3d-3pls(2P°)4p •D°-3P 2-2 BI4 
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Ca HI Ca IV 

Element Wjvelcng'.h InteOJrt;    J Muhiplet J                          Conligi.    _ >r. Term J-J References 

Ca HI 1788.827 ■••»ft 3p»(*n4p-3p»cr')4d »S - >D' 1-2 BI4 
Ca III 1794.223 500 3p»(,P*)4p-3p*(JPc)5s »S -»P* 1-2 BM 
Ca III 1798.246 450 3p»(*r)4p-3p»(»r!4d ip. ip» 1-1 BI4 
Ca III 1800.208 600 3?*(äP')3d - 3p«(«P*>4p »D* - «P 3-2 BI4 
Ca III 1807.885 650 3p»(«P*)3d - 3p»(»P")4p 'D°-»P 2-1 BM 

Ca III 1812.153 700 3p»(1P°)3d-3p*(*P,)4!) »D° - »P 2-1 BM 
Ca III 1813.585 550 3p*(,n3d-3p'(»P,)4p aD»   »p 1-1 BM 
Ca III 1822.592 25 3pVP°)4p-3p»(»n4d 3p . ip° ■>-! SM 
Ca III M'30.059 600 3p«(,r»3d-3p*(»P')4p 'D°  »P 1-0 EM 
Ca III 1835.372 200 3p*(«P°)3d-?p«(,P,,)4p »D° - 3P 2-2 Bi; 

Ca III 1845.775 450 3p*(»P'|4p ■ 3p«(«P*J4d »pip» 11 BM 
Ca HI 1851 090 150 3p»(»P°l4p - 3p»(»P°)5s 3D   'P° 2-1 BM 
Ca HI 1860.432 500 3p»(,PcJ3d-3p»(*P°)4p 3D° - 'P 2-1 BM 
Ca HI 1870.263 700 3p»(,P*)M-3ps(JP*)4p >F°-3P 3-2 BM 
Ca HI 1872.367 700 3p»(,P0)3d-3pa(jn4p »D° - äD 3-2 BM 

Ca HI 1876 915 10 3p*(,P°)4p - 3p»(,P°)4d »S - 3F° 1-2 BM 
Ca HI 1894.124 500 3p»(»P°)3d-3p»(,P°)4p «D° - 3D 2-1 BM 
Ca III 1394.582 250 3p«(»P°)4p-3p»(,P,')5s 3D - 'P" 1-1 BM 
Ca HI 1907.385 450 3p8(»P°)4p-3p»(*P°)55 3D . »p» 1-0 BM 
Ca HI 1910.097 550 3p»(,P°)3d-3pi(,n4p 3D° - 'D 2-2 BM 

Ca III 1911.692 450 3p'(*P°>3d-3p»(*F)4p 3D° - >D 1-2 BM 
Ca III 1935.72 600 3p»(»P°)4p - 3p5(*F)5s »D->P~ 2-1 BM 
Ca in 1938.572 150 3pJ(*P°)4p - 3ps(aP°)4d »D  »D° 3-2 BM 
Ca H; 1939.244 400 3p8(,P°)4p - 3p'(*P°)4d 3D - 3D° 3-3 BM 
Ca n 1939.683 500 3p5(»P")3d - 3ps(»P°)4p ■D°-'D 2-2 BM 

Ca HI 1943.012 550 3p5(»P°)4p - 3ps(»P°)4d »S - 3P° 1-2 314 
Ca III 1948 257 600 3ps('P'')3d-3ps(3P)4p >F°- 'D 3-2 BM 
Ca H! 1951.888 150 3p»(,P*?3d-3p»(,P0)4p 3D° - 3D 2-1 BM 
Ca III 1952 :J3 450 3ps(IP°)4p - 3p5(sP°)4d »D - 3D° 2-2 BM 
Ca in 1952.823 200 3p»('P°)4p - 3pi(,P°)4d »D - 3D° 2-3 BM 

Ca III 1953.064 450 3ps(lP")4p-3p'(,P<')5s 3D - 3P° 2-1 BM 
Ca HI 1953.295 150 3p«(,n3d-3p5(»r)4p ■D° - 3D 2-3 BM 
Ca III 1953.546 500 3p5(»P°)3d - 3ps(lr)4p -D° - 3D 1-1 BM 
Ca III 1958.149 300 3p»(*p>4p - 3ps('P°)4d »D - 'D" 3-2 BM 
Ca III 1958.971 500 3p6(,P°)3d-3p5(JF)4p 3D° - 3D 3-2 BM 

Ca III 1964.614 650 3p5(2P°)4p - ip*{'P°)5s 3JJ . 3p° 3-2 BM 
Ca HI 1967.936 650 3p5(2P°)4p - 3p*(*P°)4d 3S - 3P° 1-1 BM 
Ca HI 1971.992 250 3p'(2P°)4p - 3p4(!F)4d 3D - 'D° 2-2 BM 
Ca HI 1972.823 600 3p5(2P°)3d-3p5(aP°)4p 'D° - 3D 3-3 BM 
Ca III 1977.013 500 3p5(2P°)4p - 3r*(IP°)4d 3D - 3D° 2-1 BM 

Ca HI 1978.551 500 3p5(JP°)4p-3ps(i'P0)5s 3D  3P° 2-2 BM 
Ca HI 1981.192 550 3p5(»P°)4p-3p5('P°)4d 3S. sp° 1-0 BM 
Ca III 1989.512 450 

J  

3p5(»P°)4p-3p5(JP°)5s ■p.ip" l-l BM 

CALCJUM IV (Ca3+), Z = 20 
Ground State  ls22s22p63s83ps ^ (17 eiectrons) 

Ionization Potential 541 200 cm1; 67.10 eV 

Element Wavelenjth Intensity Muhiplet Configuration i cnn j-j References 

Ca IV 249.408 150 3p5-3p«('D)5s g'r-rO %-% F29,Ti 1 
Ca IV 250.153 150 3ps-3p«('D)5s g'P°- 2D %-% E29,Tl 1 
Ca IV 251.354 150 3p»-3p4(1D)5s g*v - »n %-% E29/T1I 
Ca IV 296.554 250         [ 3p5-3p4('S)4s g'P°-2s %-Vi E29.K23 
Ca IV 299.315 200 3p5-3p<('S)4s g»P°-*S Vi-% E2<> K23 
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Ca IV Ca V 

Element Wavelength intensity Multiple! Configuration Term J   J References 

Ca IV 318.094 200 3p»-3p4('D)4s j«F-»D %-% E29.K23 
Ca IV 318385 50 3p* - 3p4('D)4s *«F-»D %-% E29.K23 
Ca IV 321.593 120 3ps-3p4('D)4s *'F-«D %-% K23 
Ca IV? 328.577 50 E29 
Ca IV 329.116 250 3p*-3p4('D)3d g*r 'D %-% E29.FI3 

Ca IV 329 391 150 3p» - 3p«(»"')4s g*T  »P ti-% E29.G1 
fa IV 33! 442 200 ip5-ip4(3r*)4s isr ■ S

P %-** E29.GI 
Ca IV 331 99? 250 3pJ-3p4('D)3d *2P°-»D %-% E29.G1 
Ca IV 332.531 235 3p»-3p4('D)3d g>P° - 'D fc-% E29.G1 
C-. IV 332.808 150 3p»-3p4(JP>4s g*p°-*p %-% E29.G1 

Ca IV 338.828 200 3p* - 3p4(>D)3d «2P° «p %-■* E29,Fi3 
Ca IV 339.790 150 3p5-3p4(3P)4s g*r 4

P %-% E29.K23 
Ca IV 340.286 200 3p»-3p4('D)3d g*r*p %-% E29.G1 
Ca IV 341.284 200 3p»-3p4(3P)4s g«p°-4P %-% E29.K23 
Ca IV 341.455 200 3p»-3p4('D)3d g*P°-*S *4-V» E21.Fl 3 

Ca IV 342.447 250b 3p»-3p4('D)3d g*r ■ «P %-Vi E29.Fl 3 
Ca IV 343.194 100 3ps-3p4(3P)4s S»F-4P % - %    E29.K23 
Ca IV 343.438 200 3ps-3p4('P)4s g>p°-*p Vi-% E29.K23 
Ca IV 343.933 250 3p»-3p4('D)3d g»p°-3P %-** E29.GI 
Ca IV 344.958 200 3p»-3p4(3P)4s K»F 

4
P yi-% E29.K23 

Ca IV 345.130 215 3ps-3p4('D)3d g*r *s 'h-Vi E29.Fl 3 
Ca IV 374.744 250 3p5-3p4('P)3d *2F-2F %-Vt E29.TI1 
Ca :v 434.570 600 3p5-3p4(3P)3d g'V-'n *-■* E29.T11 
Ca IV 437.271 100 3p5-3p4(3P)3d g*\> - 4D "h-Vt E29,Tn 
Ca IV 437.773 250 3ps-3p4(3P)3d S

2
F-

2
D %-% E29.T11 

Ca IV 438.930 200 3ps-3p4(3P)3d g»F-4D %-% E29.T11 
Ca IV 443.821 750 3p5-3p4(3P)3d ,?2F-2D ■A-% E29.TH 
Ca IV? 444.766 150 E29 
Ca IV 445.018 50 3p5-3p4('P)3d *2F--D %-% E29.T1I 
Ca IV 450.565 500 3ps  -<p4(3P)3d g7f> . jp %-% E29.S29 

Ca IV 454.553 50 3p5-3p"(3P)3d glp° . 2p %-% E29.S29 
Ca IV 456.981 250 3ps-3p4(3P)3d g*p°.ip %-% E29.S29 
Ca IV 461.085 250 3p5-3p4(3P)3d g2p» _ 2p ■A-% E29.S29 
Ca IV? 536.790 85 E29 
Ca IV 565.463 150 3^3p«-3s23p4(3P)4p ,s     =po %-% E29.TM 

Ca IV 655.998 750 3s23p5-3s3p« ^p..iS %-% E14.E29 
Ca IV 669.6% 500 3sa3p5-3s3p8 

S
2F-»S Hi-y% B14.E29 

Ca IV? 775.526 150 E29 
Ca IV? 892.671 150 E29 
Ca IV? 994.311 300 E29 

Ca IV? 997 579 350 E29 
Ca IV? 1024.339 250 E29 
Ca IV? 1027.309 250 E29 
Ca IV? 1029.566 150 E29 
Ca IV? 1030.273 200 E29 

CALCIUM V (Ca4+), Z = 20 

Ground State  ls22s22p63s23p4 3P2 (16 electrons) 
Ionization Potential 680 800 cm '; 84.41 eV 

Element Wavelength Intensity 
r         T             ■■ 
Multiple |                          Configuration Term J-J References 

Ca V 184.280 150 3p4-3p3(2P°)5s g»p . sp° 2-2 B23 
Ca V 184.415 50 3p4-3p3(2P°)5s «3P - JP° 2-1 B23 
Ca V 185.102 100 3p4-3p3{2P")5s g3P . 3p» 1-2 B23 
Ca V 185.288 50 3p4-3p3(2P°)5s gip _ ap° 10 B23 
Ca V 185.540 100 3p4-3p3(2P'')5s gjp . 3p° 0-1 B23 
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Ca V 
Ca V 

Configuration 

3p«-3p»(»P')Si 
3p4-3p»(3D°)5s 
3p«-3p>(»D°)5s 
3p4-3p'(»D')5s 
3p4-3p=(*D°)<s 

3p4-3p»(»D')5s 
3p4 3p»(»D")5s 
3p*-3p»(*D*)5s 
3p4-3p»(*D*)5s 
3p«-3p»(»D',)5s 

3p4 3p»(«S°)5s 
3p4-3p3(»P°)5s 
3p4-3p3(4S°>5s 
3p4-3p3(4S°)5s 
3p4-3p3(»P°)4$ 

3p4-3p»('n4s 
3p4-3ps(»F)4s 
3p4-3p3(»P°)4s 
3p4-3p3(»P°)4s 
3p4 • 3p3(3P°)4s 

3p4-3p3(3D',)4s 
3p4-3p3(3P°)4s 
3p4-3p3(»D°)4s 
3p4 - 3p3(»D°)4s 
3p4 - 3p3(»D°)4s 

3p4 - 3p3(»D°)4s 
3p4-3p'('P°)4s 
3p4 - 3p3(>n4s 
3p4 - 3p=(*D°)4s 
3p4 - 3p»(»D°)4s 

3p4 - 3p3(*D°)4s 
3p4 - 3p3(»D',)4s 
3p4 - 3p3(3D°)4s 
3p4 - 3p»(4S°)4s 
3p4 - 3?

3(4S°)4s 

3p4-3p5(4S°)4s 
3p4 - 3p3(4S°)4s 
3p4-3p3(3P°)3d 
3p4-3p3(2P°)3d 
3p4-3p3(=P*)3d 

3p4-3p3(3P°)3d 
3p4-3p3(3P°)3d 
3p4-3p3(3P°)3d 
3p4-3p3(3P°)3d 
3p4-3p3(3P°)3d 

3p4 

3p4 

3p4 

-V- 
3p4- 
3p4- 
3p4- 
3p4- 
3p4- 

3p'(»P°)3d 
3p3(JD°)3d 
3p»PP°)3d 
3p3(2D°)3d 

-3p3(3P°)3d 

3p3(»D°)3d 
3p3(3F )3d 
3p3(3P°)3d 
3p3(JP°)3d 
3p3(3P°)3d 

3p4-3p3(2D°)3d 
3p4-3p3(3D°)3d 
3p4-3p=(3P")3d 
3p4-3p3(3D°)3d 
3p4-3p3(3P°)3d 

3p4-3p3PP°)3d 

3p4-3p3(3D"')3d 

•S - «P* 
g'P 'SJ 

g'P-'S° 
g*P »P° 

g'p >p° 
*3P-3P° 
«3P-3P° 
*'P-'P0 

*3P-3P° 

«3P-'D° 
'D - 'P° 

g*P-'V° 
g*P*B° 
gaP 3D° 

*3P-3D° 
'D  3P° 
'D - 3P° 

£3P-3D° 
*3P-3D° 

j?3P-3D° 
'D-'D° 
:D - =D° 

*3P-3S° 
S3P.3S. 

,e'P-3S° 
D-3S° 

(?3P-'D0 

g3P-3D° 
'D - 'F° 

S3P 3D° 
'S - 'P° 

?3P-3D° 
S3P-3D° 
g3P - 3D° 

g3P - lP° 
'D-'D° 

^P-'P" 
S3P-3P° 

^p.ip« 
*3P-3P° 
p3p _ 3p° 
«3p _ 3p° 

g3P-3P° 

£3P-3S° 
g3P-3S° 

lD - 3D° 
g3P-3S° 

»D - 'P° 

'D  3P° 

'D - 'I-'" 

2-1 
1-2 
1-1 
1-0 
0-1 

2-2 
2-1 
1-2 
2-3 
2-2 

2-1 
2-2 
2-1 
1-2 
II 

0-1 
2-2 
2-3 
2-1 
1-1 

E29.KS 
E29.K8 
E29.K8 
E29.K8 
E»,K8 

B23 
B23 
B23 
E29.K.8 
E29.K8 

B23 
B23 
B23 
E29.K8 
E29.KF 

E29.K8 
B23 
B?3 
E29.K8 
B23,K8 

0-1 E29.K8 
2-1 B23 
1-2 E29.S29 
2   1 B23 
2-3 E29,Gl 

2-2 E29.G1 
0-1 E29.S29 
1-1 E29,Gl 
2-3 E29.G1 
0-1 E29.G1 

1-2 E29.G1 
2-1 B23 
2-2 E29.F13 
!-l B23 
2-1 E29,S.y 

0-1 B23 
2-2 E29.S29 
1-1 E29.S29 
0-1 E29.S29 
1-2 E29.S29 
'1 -1   1 

2 
0 
2 

-1 
-2 

1 
: 

2- l 

2- 3 

E29.S29 
E29.S29 
B23 
E29.S29 
B23 

B23 
E29 
E29 
E29 
E29.S29 
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Ca V Ca VI 

Kiemen; Wavelength Intensity' Multiple! Configuration Term J-J References 

Ca V? 380.?% 250 E» 
Ca V? 381.601 150 E» 
Ca V 387 080 200 3p4-3p»('D')3d 'S-'P* 0   1 E29.S29 
Ca V 425.000 730 3p4-3p»(»D")3d »D-'D* 2-2 E»,S» 
Ca V? 445.933 50 E29 

Ca V? 446.036 50 E29 
Ca V? 476.606 100 E» 
Ca V? 509.293 100 E» 
Ca V? 549.070 150 E» 
Ca V 558.602 500 3s»3p«-3s3p* 'D-'P* 2-1 E29.E4 

Ca V? 593.404 50 E29 
Ca V? 593.472 50 E29 
Ca V? 594.239 50 E29 
Ca V 637.928 400 3s»3p4-3s3p» g*P*P" 2-1 E29.K8 
Ca V 643.118 300 3i»3p'  3s3p* g*P'P° 1-0 E29.KS 

Ca V 646.570 400 3s»3p,-3s3p1> g'p-'r 2-2 E29.K8 
Ca V 647.876 250 SsMp'SsSp* £«P-»P* 1-1 E29.K8 
Ca V 651.550 250 3s»3p«-3s3p» g*V  'P* 0-1 E29.K8 
Ca V 656.763 300 3s»3p4-3s3p* *r»P.»p- 1-2 E29.K8 
Ca V 725.088 50 3s*3p<-3s3p» 'D-'P"         ? 2-1 E29.K8 

Ca V? 730.257 250 E29 
Ca V? 774.088 250 E29 
Ca V? 774.354 150 £29 
Ca V? 842 950 150 £29 
Ca V? 962.896 100 E29 

Ca V? 966.466 300 E29 
Ca V? 968.716 150 E29 
Ca V? 973.4J7 315 E29 
Ca V? 975.825 200 E29 
Ca V? 987.680 150 E29 

Ca V? 994.946 150 E29 
Ca V? 1000.310 300 E29 
Ca V? 1001.544 150 E29 
Ca V? 1009.638 150 E29 
Ca V? 1012.613 150 E29 

Ca V? 1014.162 200 E29 
Ca V? 1021.139 150 E29 

CALCIUM VI (Ca5+), Z = 20 
Ground State  ls22s22p63s23pa 4SS/2 (15 electrons) 
Ionization Potential [877 400] cm1; [108.78] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ca VI 227.642 20 3p" - 3p,(3P)4s jp» _ jS %-Vi E27 
Ca VI 227.922 100 3pa - 3p'(3P)4s »p°. «S %-% E27 
Ca VI 228.628 350 3p3-3p»(3P)4s g'S°-4P %-% B23 
Ca VI 229.734 350 3ps-3p»(3P)4s g<S°-'P *<.-% B23 
Ca VI 230.495 250 3p3-3p'(3P)4s f>'S°-*P %-% B23 

Ca VI 232.275 300 3p3 - 3p2(3P)4s 2D° - »D %-% E27 
Ca VI 232.531 250 3p3-3p2('D)4s »D° - 2D %-% B23 
Ca VI 239.296 20 3p3 ■ 3p»(3P)4s «D* - »p %-% B23 
Ca VI 239.535 350 3p3-3pi('P)4s 2D" - »P %-% B23 
Ca VI 240.721 300 3p3-3p2(3P)4s 2D°  »P %-% B23 
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Ca VI Ca VI 

Element Waveknflh lnlcotity Multiple! Configuration Term J     J References 

Ca VI 242 265 150 3pJ-3p2('D)4s *P*-»D %-% B23 
Ca VI 242.592 150 3p> - 3p,('D)4s »p°.»D %-% B23 
Ca VI 242.631 250 3pJ - 3p»('D)4s 2P°-»D %-% B23 
Ca VI 24V.914 150 3p»   3p»(JP)4s »P*-2P %-* B23 
Ca VI 250.265 200 3ps-3p»(>P)4s «r-»p %-% B23 

Ca VI 251.465 20C 3p' - 3p2(*P)4s »P*-2P Vi-Vi B23 
Ca VI 251.816 50 3p>-3p»(*P)4s ip-.ip *-■* B23 
Ca VI? 291.975 50 E29 
Ca VI? 316.389 20 E29 
Ca VI? 316.947 165 E29 

Ca VI? 320.445 100 E29 
Ca VI 323.223 300 3p»-3p*('D)3d 2D°-2F *-* E29.E27 
Ca VI 327 806 200 3p3-3p»(,S)3d 2P"  2D %-% E:; 
Ca VI 329.298 150 3pä-3p2('S)3d tp*.«D %-% E27 
Ca VI 333.44 3|>»-3p*('P)3d «r4S'-4P %-% F2 

Ca VI 334.14 3p' - 3p2(3P)3d g*S° 4P *-% F2 
Ca VI 335.33 3pJ-3p*(:'P)3d g4S*-4P %-% FI 
Ca VI 339.463 150 3p3-3p2('D)3d 2D° - 2D *-% E27 
Ca VI 339.953 150 3p»-3p,(,D)3d 2D° - 2D %-% E27 
Ca VI 340.037 200 3p»  3p2('D)3d 2D° - 2D %-S E27 

Ca VI 340516 150 3p3-3p2('D)3d »D" - 2D V» ft E27 
Ca VI 346.335 100 ?p3-3p2<'D)3d ip-.tp >h-% E29.T11 
Ca VI 347.005 200b 3p3  3p2('D)3d jp-.»p %-% E29,111 
Ca VI? 347.334 50 E29 
Ca VI 347.967 150b 3p3  3P

2('D)3d »p°.jp Vi-% E29.T1I 

Ca VI 348.650 50 3p3-3p2('D)3d ip°.«p %-% E29.T1! 
Ca VI? 348.927 50 E29 
Ca VI? 358.153 150 E29 
Ca VI? 36!.114 200 E29 
Ca VI 361.241 20 3p3-3p2('D)3d 2P°-2D Vi-% E27 

Ca V..' 361.645 100 E29 
Ca VI 362.617 100 3p3-3p2('D)3d jp»  jD %-% E27 
Ca VI? 362.788 50 E29 
Ca VI? 363.525 100 E29 
Ca VI 370.033 250 3p3-3p2(3P)3d »D° - 2P %■% E27 

Ca VI 373.417 100 3p3-3p»(3P)3d »D° - 2P %-% E27 
Ca VI 374.000 200 3p3-3p2(3P)3d 2D° - 2P %-% E27 
Ca VI? 376.279 135 E29 
Ca VI? 378 653 50 E29 
Ca VI? 37«.745 50 E29 

Ca VI? 379.138 !00 E29 
Ca VI? 380.003 50 E29 
Ca Vi? m .464 100 E29 
Ca VI? 381.849 100 E29 
Ca VI? 385.*! ICO E29 

'Ja VI? 385.941 50 E29 
Ca VI? 336.106 50 E29 
Ca vn 386.254 50 E29 
Ca VI? 388.685 150 E29 
Ca VI? 389.495 20 E79 

Ca VI 396.044 100 3p3-3p2(3P)3d 2p°.2p Vi-% E27 
Ca VI 396.918 100 3p3 - 3p2(3P)3d 2p° . 2p %-% E27 
Ca VI 399.928 50 3;'3-3p2(3P)3d »P° . »P %-% E27 
Ca VI 400.827 200 3p3 - 3p2('P)3d ip° . jp %-% E27 
Ca VI 505.199 400 3s23p3-3s3p4 iD.. Sp %-«A E27 

Ca VI 510.435 150 3s23p3-3s3p4 »D°-2P %-% E27 
Ca VI 511.523 50 3s23p3-3s3p4 *D° - 2P fi-% E27 
Ca VI 528.746 150 3s23p3-3s3p4 jpo    js Vi-'k E27 
Ca VI 530.303 300 3s23p3-3s3p4 2P° - 2S %-'A E27 
Ca VI? 536.008 20 E29 

Ca VI? 547.898 150 E29 
Ca VI 554.990 50 3s2 3p3- 3s 3p4 jpo     jp %-% E27 
ta VI 561.300 3s23pJ-3s3p4 5tp° . 2p V»   % E27 
Ca VI? 562.250 150 E29 
Ca VI 563.066 3s23p3-3s3p4 »P° . »P »fc-% E27 
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Ca V! Ca VII 

Element Wavelength 
, , 

Intensity Multiple! Configuration Term J-J Kef   ;nce» 

Ca VI? 578.73? 200 E29 
Ca VI? 579.775 100 E» 
Ca VI? 581 466 150 E29 
Ca VI? 587.604 100 E» 
Ca VI? 587 872 50 F» 

Ca VI? 590.3% 150 E29 
Ca VI 600.917 300 3s23p»-3s3p* »D" - »D *k-*k E29.TI1 
Ca VI 601 700 250 3s»3p1  3i3p4 »D° - »D %-* E29.T1! 
Ca VI £02 389 20 3s23p'-3s3p4 »D° - »D *-% E?9,Tl 1 
Ca VI? 614.015 150 E29 

Ca VI? 617.517 200 E» 
Ca VI 629.594 100 3s53p>   3s3p4 

g
4S"-4P *-* E23 

Ca VI 633.815 ;oo 3s»3p»   3s3p4 g*S°*P tt-\ B23 
Ca VI 641 883 100 3s»3-)a   3s3p4 «4S°-4P %-% B23 
Ca VI? 672.315 20 E29 

Ca VI 672.651 50 3s»3p3-3s3p4 »P°-»D *-* E27 
Ca Vi 673.367 5'. 3p3- *D°-1             ? «id-* E29.K8 
Ca VI? 674.046 '.0 E» 
Ca VI 674.278 1'ti 3s23p3-3s3p4 2P° - 2D *-% E27 
Ca VI? 639.539 no E29 

Ca VI? 758.465 iO E29 
Ca VI? 766.522 JO E29 
Ca VI? 770.928 50 E29 
Ca VI? 777.508 50 E29 
Ca VI? 778.718 50 E29 

Ca VI? 816.805 100 E29 
Ca VI? 854.923 150 E29 
Ca VI? 860.827 100 E29 
Ca VI? 969.652 300 E29 
Ca VI? 975.055 150 E29 

Ca Vi? 1021.508 200 E29 
Ca VI? 1032 612 100 E29 

CALCIUM VII (Ca6+), Z = 20 
Giound State  ls22s22p63s23p2 3P0 (14 electrons) 

Icnization Potential 1 030 000 cm1;  127.7 eV 

Element Wavelength Intensity Multiplct Configuration Term J -J References 

Ca VII 202.989 150 3ps-3p4s p3p    3p° 1-2 E27 
Ca VII 203.701 100 3p2-3p4s S

3P-3PC 0-1 E27 
Ca VII 204.002 250 3p2-3p4s g.ip. op» 2-2 E27 
Ca VII 204.376 50 3p2-3p4s g3p.3p° 1-1 E27 
Ca VII 204.736 150 3p2-3p4s g3p.3I'° 1-0 E27 

Ca VII 205.402 150 3p2-3p4s g3p . 3p° 2-1 E27 
Ca VII 209.723 250 3p2-3p4s 'D'P° 2-1 E27 
Ca VII 213.194 10 3p2- 3p4s >D - 3P° 2-1 E27 
Ca VII 222.373 3p2-3p4s 'S - »P° 0-1 E27 
Ca VII 226.292 50 3p2-3p4s 1S . .ip«                 ? 0-1 E29.K8 

Ca VII? 272.866 150 E29 
Ca VII? 295.171 150 E29 
Ca VII? 295.396 150 E29 
Ca VII? 307 563 100 E29 
Ca VII? 313.478 100 E29 

H   He   Li   Be   B   C   N   O   F   Nc   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Ca   Zn   Ga   Ge   As   Se   Br   Kr 
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Ca VII Ca VII 

Element Wivclength 
 1 , 

Intensity      Multiple! Configuration Term J-J References 

Ca VII? 314.609 
1 

100 E» 
Ca VII? 315.702 100 E» 
Ca VII 330.010 200 3p»-3p3d ■D-'F 2-3 E27 
Ca VIP 330 503 100 P16 
Ca VII? 331 .'-.iO 160 P16 

Ca VII? 332 .184 60 Pi 6 
Ca VII? 334 136 200 P16 
Ca VII? 334.357 100 Plo 
Ca VII? 334.VC4 40 P16 
Ca VII 338.824 1C9 3p2-3p3d f'P-«D* 0-1 E27 

Ca VII 339.965 !50 3p2-3p3d j»P-3D0 1-2 E27 
Ca VII 340.700 50 3p2  3p3d g*?-*W 1-1 E27 
Ca VII 342.394 150 3p2 - 3p3d jr*P -*D 2-3 E27 
Ca VII 342.818 50 3p«-3p3d r»P »D° 2-2 E27 
Ca VII 347.071 100 3p2-3p3d **p-*p* 0-1 E27 

Ca VII 347.972 100 3p»-3p3d g*?.*r 1-0 Er 
Ca VII? 348.043 150 E29 
Ca VII 348.999 20 3p2-3p3d g*v*r 1-1 E27 
Ca VII 351.373 100 3p»-3p3d g'p-'P" 1-2 E27 
Ca VII 351 469 100 3p2-3p3d >S - 'P° 0-1 h27 

Ca VII 352.008 50 3p»-3p3d g*p*r :-i E27 
Ca VII 354.418 150 3p2-3p3d g*p*?° 2-2 E27 
Ca VIP 360.2% 100 E29 
Ca VII? 367.011 150 E29 
Ca VII 378.258 150 3p*-3p3d iD - 3P°         ? 2-2 E29.K8 

Ca VIP 389.195 50 E29 
Ca VII 396.038 50 3s23p2-3s3p3 g3p->p° 0-1 E27 
Ca VII 398.623 50 3s23p2-3s3p3 gsp-tp» 1-1 E27 
Ca VII 402.552 50 3s»3p*-3s3p1 g'P-'P" 2-1 E27 
Ca VII 407.780 100 3s23p»-3s3p3 g3P-3S° 0-1 E27 

Ca VII 410.501 150 3s»3p,-3s3p» g'P  3S° 1-1 E27 
Ca VII? 412.175 100 E29 
Ca VII 414.666 200 3s23p2-3s3p3 *3P-3S° 2-1 £27 
Ca VII? 420.191 50 E29 
Ca VIP 428.819 50 E29 

Ca VII 433.599 250 3s23p2-3s3p3 •D - 'P° 2-1 E27 
Ca VII 447.681 20 3s!3p2-3s3p3 'D ■ 3S° 2-1 E27 
Ca VII? 486.838 100 E29 
Ca VII? 489.700 50 E29 
Ca VII? 49i .097 50 E29 

Ca VII 491.386 100 3s23p2  3s3ps 'S - >P° 0-1 E27 
Ca VH 501.168 20 3s13pJ-3s3p3 g3P - >D° 2-2 E27 
Ca VIP 504.591 150 E29 
Ca VII 539.395 50 3s23p2-3s3p3 g3p. :p° 0-1 E27 
Ca VII 544.118 50 3s» 3p1-3s 3p3 g3P-3P° 1-2 E27 

Ca VII 544.174 50 3s23p2-3s3p3 g3P - 3P° 1-1 E27 
Ca VII 544.269 50 3s23p2-3s3p3 gjp . 3p° 1-0 E27 
Ca VII 550.194 200 3s23p2-3s3p3 'D->D° 2-2 E27 
Ca VII 551.460 250 3s»3p2-3s3p3 gsp.sp» 2-2 E27 
Cz VII 624.380 50 3s23p2-3s3p3 *3P-'D° 0-1 E27 

Ca VII 630.517 100 3s23p2-3s3p3 g3P-3D° 1-2 E27 
Ca VII 630.766 50 3s23p*-3s3p3 g'P-3D° 1-1 E27 
Ca VII 639.212. ?.00 3s23p2-3s3p3 g3P-3D" 2-3 E27 
Ca VII 640.404 20 3s23p2-3s3p' g'P - 3D° 2-2 E27 
Ca VII? 647.292 10T E29 

Ca VII? 673.885 50 E29 
Ca VII? 676.563 i50 E29 
Ca VII? 681.363 150 E29 
Ca VIP 684.383 100 E29 
Ca VII? 684.743 250 E29 

Ca VIP 687.985 100 E29 
Ca VIP 688.223 50 E29 
Ca VII? 697.281 100 E29 
Ca VII? 6'»7.809 100 E29 
Ca VIP 6J7.972 100 E29 
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Ca VII Ca VIII 

Kte-ncnl W.velength Intensity Multiple! Configuration Tern I-J Reference! 

Ca VIP 709.001 100 E» 
Ca VII? 709 932 100 EN 
Ca VIP 710.671 100 EN 
Ca VII? 711.390 too EN 
Ca VII? 713.793 150 EN 

Ca VII? 714.176 135 EN 
Ca VII? 721 514 50 EN 
Ca VIP 722.456 100 EN 
Ca VIP 727.185 50 EN 
Ca VIP 954 270 150 EN 

Ca VIP 970 887 100 EN 
Ca VII? 983.432 200 EN 
Ca VII? 987.867 150 EN 
Ca VII? 989.973 150 EN 
Ca VII? 992740 50 EN 

Ca VIP 1002.*98 250 EN 
Ca VII? 10O3.6i' 100 EN 
Ca VIP 10197V* 150 EN 
Ca VII? 1022010 100 EN 
Ca VIP 1027.110 150 EN 

Ca VIP 1028.366 100 EN 

CALCIUM VIII (Ca7+), Z = 20 
Ground State   ls22s22p63s23p 2Py2 (13 electrons) 

Ionization Potential  1 187 600 cm ';   147.24 eV 

Klement Wavelength Intensity Multiple! Configuration Term J.J References 

Ca VIII 102.067 10 3p   6d g*r - 2D lk ■ % E27 
Ca VIII 102.482 50 3p-6d g2P°-2D % -% E27 
Ca VIII 112.906 50 3p   5d £2P° - 2D lk -% F.27 
Ca VIII 113.453 100 3p-5d g'F - 2D %-% E27 
Ca VHP 114.566 40 P16 

Ca VHP 115.107 80 P14 
Ca VIII ! 31.420 10 3d-7f 20-2F° %-% K27 
Ca VIII 131.470 10 3d-7f 20  2F° % -% E27 
Ca VIII 141.110 50 3d-6f 2D-2F° %-% E27 
Ca VIII 141.153 50 3d-6f 2D - 2F° %-% E27 

Ca VIII 143.216 250 3r - 4d g2P°-2D '/2  -% E27 
Ca VIII 144.069 2C0 3p   4d ^2P°-2D %-% E27 
Ca VIII 144.111 50 3p-4d #2P°-2D %•% H27 
Ca VIII 160.592 50 3d - 5f »D  2F° %-% E27 
Ca VIII 160.640 5C 3d - 5f 2D - 2F" %-% E27 

Ca VIII 174.910 50 3s3p2-3s24f 2D . 2po % -% F27 
Ca VIII 174.976 50 3s3p2-3s24f 2D - 2F° %-% E27 
Ca VIII 1"7.886 200 3s3p2-3s3p(3P°)4s 4p     4p° %-% E27 
Ca VIII 178 .241 200 3s3p2-3s3p(3P°)4s «p    4p° Xk  -*h E27 
C» VIII "78 :,.W 200 3s3p2-3s3p(3P°)4s «P . *t>° %  -% E27 

Ca vr 178.684 50 3s 3p2   3s3p(3P")4s 4p . 4p" Xh  -lh F27 
Ca via 178.747 10 3s3p2-3s3p(sP°)4s 4p.4p %-% F27 
Ca VIII 179.215 100 3s.3p2   3s3p(3P°)4s «p    4p" %-'/2 E27 
Ca VIII 179.509 150 3s3p2-3s3p(3P")4s 4p.4p° %-% E27 
Ca VIII 182.707 200 3p - 4s K2P°-2S l/t -% E27 
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Ca VII! Ca IX 

hlemen< 
r  

Wavelength intensity Multiple: l Vnfm ra;.-- m 

1 

Ten« }   ) Reference* 

c« v:ii 1*4 158 200 3,    4,                              1 e
2r »S *-% E27 

<a VIII 216 955 100 3d   4f *D   »FB *-«* E77 
Ca VIII 217040 200 Jd   4f »D »r 't-y, E27 
Ca VIII iVMW Js3p»   »»»p^Fjid 4P   «D« Vi* E27 
Ca VIU J5»6<>9 20 3s3p«   3s3p(>P")3d «p    4D° *-"* E27 

Ca V.H »54.1« 150 3p   3d g>P°  »D *-** F.27 
Ca VIII »5* 488 50 3s3p«   3s3p('P')3d «p  «o- •k-*k E27 
Ca VIII 354.975 100 3s3p*   3s3p<IP')3d «p  «D° * % E27 
Ca VIII »55704 100 3s3p?   SsJpl^rUd «p.4D- %-w E27 
Ca VIII »56 907 50 3s3p5   3s3p(3P°)3d 4p    4p. •*-** E2-» 

Ca VIII »57 »48 150 3s3p'   3s3p<3P°)»d 4p    4D« *-% E27 
Ca VIII »57 491 50 3s3p»   3s3p<JP)3d 4p    4D« *-s E27 
Ca VIII 357 977 100 3s3p*   3s3p<sPn»d 4P     4D° %-% E27 
Ca VIII »59 »64 200 3p   3d g'P       »D %-% E27 
Ca VIII »59.647 50 3p-3d g*P       'D %-% E27 

Ca VIII »60.298 100 3s3p»   34 3p(JP°)3d :p   4P *%-«* E27 
Ca VIII »61 984 20 3s3p»   3s3p(sP')3d •p *f- *-** E27 
Ca VIII »6» »91 50 3s3p»   3s3p(3r»3d 4p    4p» %-•* K27 
Ca VIII 428 100 !50 3s*3p   3s3p1 gzr    ,p ■*! * E27 
Ca VIII 432.866 150 3s'3p   3s3p* gtr «p '* % E27 

Ca VIII 4»6 134 200 3s»3p-3s3p* g*p> - >p %-** E27 
Ca VIU 441 084 150 3s»3p   3s3p* g'P  'P % - '6 K27 
Ca VIII 461 705 150 3s'3p   3s3p' g*P"   'S '/. -'* E27 
Ca VIII 462 591 SO 3s3p»   3pJ 4p.4S '/..% E27 
Ca VIII 465.993 100 3s3p'   3p' 4p.4S %.-** E27 

Ca VIII 471.070 100 3s*3p-3s3p» g*r *s %-'/i E27 
Ca VIII 471.183 100 3s3p'   3p3 *p *s° %  ->* F. 27 
Ca VIII 582.834 150 3s1 3p   »s3p» y'P   »D Mi • % E27 
Ca VIII 596.940 150 3s2 3p-3s 3p1 g'P -*D %-•* E27 
Ca VIII 597 Si 2 3s23p-3s3p' g'P   »D * -% K27 

CALCIUM IX (Ca8*), Z = 20 
Ground State   ls22s22p63s2 'S0 (12 electrons) 

Ionization Potential   1 520 700 cm ';   188.54 eV 

F.lcmcnt Wavelength Intensity Multiple! Configuration Term J     J References 

Ca IX 100.645 40 3s3p-3s5d ap".iß i -2 P6 
Ca IX 100.958 80 3s3p-3s5d 3p°    3D 2-3 P6 
Ca IX 129.197 120 3s3p   3s4d 3p» . 3() 0-1 P6 
Ca IX 129.425 240 3s3p-3s4d 3P°-3D . -2 P6 
Ca IX 129.445 40 3s3p-3s4d 3p<     3D 1 -1 P6 

Ca IX 129.934 400 3s3p-3s4d 3p°     3D 2-3 P6 
Cd IX 129.970 40 3s3p-3s4d 3p    . 3D 2-2 P6 
Ca IX 161.979 80 3s3p-3s4s 3P°.3S 0-1 P6 
Ca IX 162.371 160 3s3p-3s4s 3p° _ 3*5 1 - 1 P6 
Ca IX 163.229 240 3s 3p - 3s4s 3P° - 3S 2-1 Pf. 

Ca IX 184 338 120 3s3d-3s4f 3D - 3p" 1 -2 P6 
Ca IX 184.377 240 3s3d-3s4f 3D . 3F 2-3 P6 
Ca IX 184.433 320 3s3d-3s4f 3D    3p» 3-4 P6 
Ca IX 371.902 100b 3s3p-3s3d 3p° . 3D 0-1 K29,Pfe 
Ca IX 373.802 400 3s 3p   3s 3d 3p° . 3[j 1 -2 P6 

Ca IX 373.979 600 3s3p-3s3d 3p° . 3[) 1 -1 P6 
Ca IX 378.P89 800 Js3p-3s3d 3p'   . 3D 2-3 P6 
Ca IX 378.382 40 3s 3p-3s 3d 3p" . 3D 2-2 P6 
Ca IX 378.551 50b 3s 3p-3s 3d 3p° . 3D 2-1 E29.P6 
Ca IX 385.61 3p2-3p3d 3p . ![)• 1 -2 F2 

274 



Ca IX Ca X 

Element Wavelength lntenuly   ! Mi'i ipkt Configuration Tenn " References 

Ca IX 388.77 3p»-3P3d *P   »D° 2-3 H 
Ca IX 395 01 3p»-3p3d >p. >p* 2-7 F2 
Ca IX 424 34 3p*-3p3d •D   'D' 2-2 F2 
Ca IX 455.34 I 3p«   3p3d «s-'P* 0-1 F7 
Ca IX 466.227 300 3$«-3»3p «'S   >P* 0  1 EW.Tii 

Ca IX 497.9% 40 3s3p-3p» »r-'P 1 -2 Po 
Ca IX 503 261 20 3s'p   3p1 >p*-'p 0  1 P6 
Ca IX 506 ! 63 160 3s3p   3p> H>-.»P 2-2 P6 
Ca IX 507 105 20 3s3P-3p« *r - »P 1-i P6 
Ca IX M206O 20 3»3p   3p» »p-.jp 1-0 Pt 

Ca IX 515 576 40 3*Jp-V jp-.ip 2   1 P6 
Ca IX 525 43 3s3d-.,p3d »D  5D 3-3 F2 
Ca IX 542 26 3s3p   3p» 'P*   'S 1-0 F2 
Ca IX 651 31 3s 3d-3p 3d »D  »F 2-3 F2 
Ca IX 659 4« 3s 3d-3p 3d *D  »F 1-2 F2 

Ca IX 693 824 100 3s»-3s3p *'S »p- 0-1 F79.M22 
Ca IX 828451 .00 3s3p   3s 3d »P*   'D 1-2 E29.T1I 

CALCIUM X (Ca9+), Z = 20 
Ground State  ls22s22ps3s 2S„2 (11 electrons) 

Ionization Pot.ntial  1 704 050 cm»; 211.2*0 eV 

Klement Wavnength Intensity      Multiple! Configuration T Term J-J References 

Ca X 
Ca X. 
Ca X 
Ca X 
Ca X 

Ca X 
Ca X 
Ca X 
Ca X 
Ca X 

Ca 
Ca 
Ca 
Ca 
Ca 

Ca X 
Ca X 
Ca X 
Ca X 
Ca X 

Ca X 

93 069 
9.. 502 

!01.977 
SO 962 

ill.197 

118.174 
118.223 
122.995 
123.733 
151.832 

153.012 
166.945 
167.034 
206.746 
207 386 

371.902 
411.690 
419.757 
470 493 
557.740 

574.007 

25 
50 
'0 
:-5 

50 
100 

50 
!25 
75 

150 
200 
?50 

50 
25 

100b 
75 

200 
25 

100 

50 

3p - 5d 
3p-5d 
3d-6f 
3s-4p 
3s-4p 

3d-5f 
3d - 5f 
3p-4d 
3p-4d 
3p-4s 

3p-4s 
3d-4f 
3d-4f 
3d-4p 
3d-4p 

4p-5s 
3p 3d 
3p-3d 
3p - :d 
3s - 3p 

3s-?p 

>P° «D 
»p«. »D 

»D - «F 
g»S-»P° 
g*s-ir 

»D  JF° 
»D  JF° 
,po 

ip° 
,p= 

2po . Ig 

2J5  »F° 
*D   *P° 
ID . «po 

2r,o _ 2g 

*p° 'b 
2po. 
jp». 

S'S 

gJS - 2V° 

<k -»;. 

Vi   % 

X25 
K25 
K25 
K25 
K25 

K25 
K?5 
K25 
K25 
K.'.' 

K.25 
K25 
K25 
K25 
K25 

E29.T1I 
K.2.' 
K25 
K25 
K25 

K25 

275 



Ca XI Ca xn 

CALCIUM XI (Ca,0+), Z = 20 
Ground State lss2s*2p* >S0 (10 electrons) 

Ionization Potential 4 768 900 cur1; 591.25 eV 

Element Wavelength Intensity Multiple! Confifuration 
"~    —' -'Js— —   '■- 

Term ;•; Riiercnccs 

Ca XI 25.327 100 2p»  2p*4d «■s-miir 0-1 £26 
Ca XI 25.517 100 2p»-2p»4d f'S-%[%]• 0-1 E26 
Ca XI 26.442 20 2p6-2p'4s *'S -%[Vi]° 0-1 B26 
Ca XI 26.639 20 2p«-2p»4s g's-%{%r 0-1 E26 
Ca XI 26962 100 2«'2p«-2s2p«3p «•S-'P* 0-1 E26 

Ca XI 27.079 20 2s«2p«-2s2p«3p g'S-'V 0-1 E26 
Ca XI 30.448 600 2p*-2p53d «'s-m^r 0-1 E» 
Ca XI 30.867 300 2p«-2p»3d *'s-*.i%r 0-1 E26 
C.4 XI 31.257 200 2p*-2p*3d *'s-%[%r 0-1 E26 
Ca XI 35.212 800 2p*-2p53s **s -*[%r 0-1 E26 

Ca XI 35.576 800 2p«-2p'3s t'S-%!%]• 0-1 E26 

CALCIUM XU (Ca11+), Z = 20 
Ground State ls22s22p5 2PS/2 (9 electrons) 

Ionization Potential 5 294 300 cur1; 656.39 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ca XII 27.412 20 2p5-2p4('S)3d g2f . SD %-% E26 
Ca XII 27.606 20 2p»-2p4(1S)3d «»P°->D fc-% E26 
Ca XII 27.978 100 2ps-2p4('D)3d tf'P-'P           ? %-% E26.K8 
Ca XII 28.134 50 2p5-2p4('D)3d g>P° - »P           ? %-% E26.K8 
Ca XII 31.660 100 2p5-2p4('D)3s i'P'-»D %-% E26 

Ca XII 31.960 50 2ps-2p4('D)3s g*P°-H> Vi-% E26 
Ca XII 32 280 100 2p5-2p4(»P)3s g*r »p %-% E26 
Ca XII 32 498 50 2p5-2p4(aP)3s g'¥°-4P %-% E26 
Ca XII 32.655 20 2p5-2p4(aP)3s g*P°-«P %-% E26 
Ca XII 33.01     P 2s2p»-2s2p5(!,P0)3s «s_»p° %-% K8 

Ca XII 141.05 60 2s22p5-2s2p« g»P°-»S %-Vi F9.Z1 
Ca XII 147.77 50 2s*2ps-2s2p« g*P° - »s %-% F9.Z1 
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Ca XIII Ca XIV 

CALCIUM Xiil (Ca,J+), Z = 20 
Ground State  ls*2s*2p« 3P, (8 electrons) 

Ionization Potential 5 856 000 cm1; 726.03 cV 

Element Wavelength Intensity Multiple! CcBi juraUon Term ii References 

Ca XIII 25.76 2p4-2p'(»P*)3d >p.>D" 2-3 F5 
Ca XIII 26 02 2p4-2p3(,D")3d *P  »D° 2-3 F5 
Ca XIII 26.36 2p4-2p3(2D*)3d ■D >r 2-3 F5 
Ca XIII 131.22 2s22p4-2s2p» »D-'P* 2-1 F9 
Ca XIII 142.39 2s22p4-2s2p» •S-'P* 0  1 F9 

Ca XIII 156.68 2s22p4-2s2p* tf*f 2-1 F9 
Ca XIII 159.82 2s22p4-2s2p» g*f.*r 1-0 F9 
Ca XIII 161.75 2s22p4-2s2p» **p *r 2-2 F9 
Ca XIII 162.91 2s'2p4-2s2p* gf*p° 1-1 F9 
Ca XIII 164.09 2s22p4-2s2p« f*p-»r 0-1 F9 

Ca XIII 168.40 2s22p4-2s2p» *n>-»r 1-2 F9 

CALCIUM XIV (Ca13+), Z = 20 
Ground State ls22s22p3 *Sl2 (7 electrons) 

Ionizaticn Potential 6 586 600 cm1; 816.61 eV 

Element Wavelength Intensity Mullipiet Configuration Term J-J References 

Ca XIV 22.07 2p3-2p2(3P)3s *4S°-4P %-% F40 
Ca XIV 24.11 2p'-2p2(3P)3d g*S°-*P %-% FS 
Ca XIV 24.30 2p3-2p2('D)3d 2D° - 2F */i-% F5 
Ca XIV 24.6 2p3-2p2(3P)3d 2D° - 2D F5 
Ca XIV 128.28 2s22p3-2s2p4 2D° - «P %-% F9 

Ca XIV 132.93 2s22p3-2s2p4 2DC - 2P %-% F9 
Ca XIV I34.3C 2s22p3-2:;2p4 »D° - 2P %-% F9 
Ca XIV 140.20 2s22p3-2t2p4 tp-.üp V2-V. F5 
Ca XIV 142.37 2s22p3-2s2p4 2p° . »p %-% F5 
Ca XIV 145.80 2s22p3-2s2p4 «p» . sp Vi-% F5 

Ca XIV 148.15 2sI2pa-2i2p4 jpo . Sp %-% F5 
Ca XIV 153.03 2s22p3-2s2p4 ,p. . JS %-% F5 
Ca XIV 155.62 2s=2p3-'?:;2p- 2P°-2S %-* F5 
Ca XIV 157.30 2;,2p4-2p5 »D - 2P° %-* F5 
Ca XIV 165.36 2s;!2p3-2s2p4 3D° - 2D %-% F5 

Ca XIV 167.00 2s22p3-2s2p4 »D° - 2D •k-tt F5 
Ca XIV 183.46 2s22p3-2s2p4 

g
4S°-4P %-% F5 

Ca XIV 185.74 2s22p3-2s2p4 2P° - 'D ■A-% F5 
Ca XIV 186.62 2s22p3-2s2p4 g4S°-4P %-% F5 
Ca XIV 189.00 2s22p3-2s2p4 *p°_sD %-% F5 

O  XIV 193.88 2s22p3-2s2p4 g4S'-4P %-* F5 

525-20«  O - 73 -  1» 
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Ca XV 

CALCIUM XV (Ca"+), Z = 20 
Ground Slate  ls*2s*2p* *P0' (6 electrons) 

Iomzation Potential 7 219 800 cm1; 895.12 eV 

Ca XVII 

2p»-2p3d 
2s22p«-2s2p» 
2s'2p»  2^2,,= 
2s»2p»-2s2p» 
2s,2p,-2s:P

; 

2s22p2-2s2pJ 

2s12p,-2s2p' 
2s12p'-2s2p» 
2s,2p2-2s2p> 
2s,2pl2s2p:l 

2s*2p» 2s2pJ 

2s»2p»-2s2pi 

g'p »D° 
g'p 

,s. 
g'p »S° 

■D ip- 

g'P »S° 

■D ■D° 
■S ip- 

g'P- »P° 
**P JP° 
**P- JP° 

*'P »D° 
g'P 'D° 

2- 
0 1 
1 I 

2-2 
0-1 
0-1 
1-1 
2-2 

1 -2 
2-3 

JF5 
|F5 
F5 
F5 

|F5 

F5 
D2 
F5 
F5 
F5 

F5 
F5 

CALCIUM XVI (Ca15+), Z = 20 

Ground State  ls22s22f. 2P°m (5 electrons) 
Ionization Potential  [7 856 000] cm *; [974] eV 

Ca XVI 
Ca XVI 
Ca XVI 
Ca XVI 
Ca XVI 

16.81 
21.61 
22.95 

172.73 
184.37 

2p-4s 
2p-3d 
2p-3s 

2s22p-2s2p2 

2s*2p-2s2p2 

S2P°-lS 
g»P". iD 

rP°-JS 
/?SP°-2S \%k-Vt 

K8 
K8 
K8 
K8 
K8 

Elcmect 

Ca XVII 
Ca XVII 
Ca XVII 
Ca XVII 
Ca XVII 

Ca XVII 
Ca XVII 
Ca XVII 
Ca XVII 
Ca XVII 

CALCIUM XVIi (Ca,8+), Z = 20 
Ground State  ls22s2 »S0 (4 electrons) 

Ionization Potential [8 751 300] cm1;  [1085] eV 

13.41 
i4.90 
18.60 
19.368 
19.438 

I9"O9 
19 539 
19.638 
20.082 
20.330 

20 
200 

300 
203 
300 
100 
200 

2s2-2s5p 
2s*-2s4p 
2s2-2p3s 

2s2p   2p3p 
2s2p-2p3p 

2s2p-2p3p 
2s 2p - 2p3p 

2s2-2s3p 
2s2p-2p3p 
2s2p-2s3d 

g'S 3P 
g'S . np- 
g'S 'P' 
3p- ..ip 
3p" 3S 

3po. 3D 
3po. "D 
jf'S- ip 
ip°_ ■P 
3P 3D 

0-1 
0-1 
0 1 
2 2 
2 1 

2 3 
2 2 
0- 
1 

1 
1 1   - 

1 - 
1 
2 

K« 
K8 
K8 
G16 
Gl6 

GI6 
Gift 
Gl6 
Gl6 
Gl6 
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1 

Ca XVII Ca xvm 

Element Wavelength Intensity Multiple! CoofiguraLoo Term S   J Ref-renc« 

Ca XVII 20.433 300 2s 2p-2s 3d »P*  »D 2-3 Cl6 
Ca XVII 20.502 100 2s2p-2p3p ip-.ip 1-1 Git 
Ca XVII 20.665 200 2p'-2p3d *P  >P* 1-2 016 
Ca XVII 20.700 100 2;»,-2p3d »p. »p" 2-1 Gl6 
Ca XVII 20.754 200 2p«-2p3d *P-*P° 2-2 Gl6 

Ca XVII 20.768 100 2p»-2p3d *P  »D° 1-2 GI6 
Ca XVII 20.827 300 2p*-2p3d »P - »D° 2-3 GI6 
Ca XVII 20.855 200 2p»-2p3d *P  'D' 2-2 GI6 
Ca XVII 20.880 300 2p«-2p3.I ■D-'F 2-3 GI6 
Ca XVII 21.212 200 2s 2p- 2s 3d lP°   'D 1-2 G16 

Ca XVII 21.267 200 2p»-2p3d 'D - 'D° 2-2 Gl6 
Ca XVII 21.303 100 2s2p-2s3( »p».»s 2-1 G16 
Ca XVII 21.606 200 2p»-2p3s «p. jp° 2-2 G16 
Ca XVII 22.113 200 2s2p-2s3s 'F'-'S 1-0 GI6 
Ca XVII 22.347 100 2p1-2p3s 'S-'P° 0-1 Gl6 

Ca XVII 199.74     ? 2s*-2s2p g'S-'V 0-1 K8 
Ca XVII 382.03     ? 2s*-2s2p j'S-'P" 0-1 K8 

CALCIUM XVIII (Ca17+), 7 = 20 
Ground State ls22s 2S„2 (3 electrons) 

Iomzation Potential [9 332 000] cm'; [1157] eV 

Element Wavelength intensity Multiple! '                        Configurrtion Term J-J References 

Ca XVIII 3.197 ls*2s - Is2s2p g»S-*P° %-* D6 
Ca XVIII 3.206 ls*2s- Is2s2r g*S-*P° Vi-% D6 
Ca XVIII 12.40     P 2p-6d 2p°. 2£) 

%■% G15 
Ca XVIII 12.478 10 2p-6d 2p° . 2D %•% GI5 
Ca XVIII 12.636 20 I 2s-5p g'S-'P" Vs-% GI5 

Ca XVIII 13.118 20 2p-5d jpo . 2D %-% G15 
Ca XVIil 13.191 20 2p  5d jp° . IQ % -% G15 
Ca XVIII 14.082 100 2s-4p s'S-'P" %-% G15 
Ca XVIII 14.658 100 2o-4d *P°- *D Vk-% G15 
Ca XVIII 14.738 300 2p-4d *P°-»D %-% G15 

Ca XVIII 18.691 500 2s - 3p g*i>*P° fc-% G15 
Ca XVIII 18.732 300 2s-3p g*S - »p° %-% G15 
Ca XVIII 19.642 600 2p-3d ap" . aß Vs-% G15 
Ca XVIII 19.789 600 2p-3d 2p° . 2J) % •% G15 
Ca XVIII 20.052 100 2p-3s 2po     js Vi-Vt G15 

Ca XVIII 20.220 100 2p-3s 2p° . 2S %-Vi GI5 
Ca XVIII 298.40     P 2s-2p g'S - 2P° fc-% K8 
Ca XVIII 341.54     P 2s-2p g'S - »P° % -'h K8 
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Ca XIX Ca XX 

CALCIUM XIX (Ca18+), Z = 20 
Ground State Is2 'So (2 electrons) 

Ionization Potential 41 369 608 cm1; 5129.045 eV 

Eiemcui Wavcleofth Intensity Multiple! Configuration Tens j-j Reference* 

Ca XIX 2.516 ls'-l$5p **s-'P- 0-1 O« 
Ca XIX 2.573 U'-ls4p g'S-'f 0-1 D6 
Ca XIX 2.706 U»-ls3p g'S   'V 0-1 D6 
Ca XIX 3.173 ls»-ls2p gls - «r 0-1 D* 
C* XIX 3.186 ls«-ls2p g's-'r 0   1 D6 

Ca XIX 3.225 f U'-U2s ,?'S-»S 0-1 Dt 

CALCIUM XX (Ca19+), Z =■ 20 
Ground State  Is 2S,/2 (1 electron) 

Ionization Potential 44 117 545 cm"1; 5469.74 eV 

Element Wavelength Intensity Muhipiet Configuration Term J  J References 

Ca XX 2.314    P ls-7p *»S-»P° Vi-SA G2 
Ca XX 2.331    P ls-6p g»S-»P° Vi-% G2 
Ca XX 2.361    P ls-5p g*S-V ■*-% G2 
Ca XX 2.417   P 10 ls-4p g*S*P ■A-% G2.K8 
Ca XX 2.549   P 30 ls-3p **S-'P° Vi-% G2.K8 

Ca XX 3.020   P 100 ls-2p g'S-'F %   % G2.K8 
Ca XX 9.88     P 2-7 G2 
Ca XX 10.21     P 2-6 G2 
Ca XX 10.80     P 2-5 G2 
Ca XX 12.09     P 2-4 G2 

Ca XX 16.31      P 2-3 G2 
Ca XX 25.05     P 3-7 G2 
Ca XX 27.27     P 3-6 G2 
Ca ;:x 31.95     P 3-5 C2 
Ca XX 46.7       P 3-4 G2 

Ca XX 54.03     P 4-7 G2 
Ca   vX 65.50     P 4-6 G2 
Ca XX 101.1       P 4-5 G2 
Ca XX 116.1       P 5-7 G2 
Ca XX 186.1       P 5-6 G2 

Ca XX 308.8       P 6-7 

  

G2 
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*c Sc 

SCANDIUM, Z = 21 

Unclassified Lines 

Element W»\ «length 
1 T 1 

Intensity   , Muluptet Configuration Term J-J Reference« 

Sc 84.777 100 B3 
Sc 98.180 200 »3 
Sc 98.192 100 B3 
Sc 98.32.3 300 B3 
Sc 98.889 300d B3 

Sc 98.911 100 B3 
Sc 100.67* 100 B3 
Sc 100 781 100 B3 
Sc 100.924 100 B3 
Sc 101.918 200 B3 

Sc 102.251 300 B3 
Sc 102.835 230 B3 
Sc '.02.868 100 B3 
Sc 102.975 100 S3 
Sc 104.592 300 B3 

Sc 104.658 00 B3 
Sc 105 578 300 B3 
Sc 106.655 lOOd B3 
Sc 107.273 100 B3 
Sc 107 929 200 B3 

Sc 108.026 lOOd B3 
Sc 108.296 100 B3 
Sc 109.609 200 B3 
Sc 109.897 300 B3 
Sc 110.306 100 B3 

Sc 110.498 300 B3 
Sc 110.920 200 B3 
Sc 111.402 200 B3 
Sc 111.711 200 B3 
Sc 111.757 100 B3 

Sc 112.210 300 B3 
Sc 112.434 100 B3 
Sc 112.544 300 B3 
Sc 113.014 300 B3 
Sc 113.767 lOOd B3 

Sc 116.158 300 B3 
Sc 116.770 200 B3 
Sc 117.373 100 B3 
Sc 118.048 200d B3 
Sc 118.179 100 B3 

Sc 118.297 300 B3 
Sc 118.552 400 B3 
Sc 118.616 300 B3 
Sc 120.881 100 B3 
Sc 121.022 200 B3 

Sc 127.676 400 B3 
Sc 122.741 100 B3 
Sc 123.223 200 B3 
Sc 124.464 100 B3 
Sc 125.610 100 B3 

Sc 128.088 100 B3 
Sc 129.283 100 B3 
Sc 129.454 200 B3 
Sc 130.213 200 B3 
Sc 130.304 200 B3 

Sc 130.558 100 B3 
Sc 130.642 300 B3 
Sc 130.68' 100 B3 
Sc 130.88* 200 B3 
Sc 131.068 270 B3 

K   He   Li   Be   B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Sc Sc 

Element Wavelength Irlensity Multiple! Configuration                                           Term J-J Reference* 

Sc 13* .154 100 B3 
Sc 132.714 400 B3 
Sc 133.882 wo B3 
Sc 134.794 300 B3 
Sc 134.971 200 B3 

Sc 137.352 100 B3 
Sc 137.418 70 B3 
Sc 138.662 200 B3 
Sc 139319 lOOd B3 
Sc 139.980 100 B3 

Sc 142.836 200 B3 
Sc 143.120 200 B3 
Sc 146.825 300 B3 
Sc 148.249 100 B3 
Sc 148.287 200 B3 

Sc 148.580 lOOd B3 
Sc 148.743 lOOd B3 
Sc 148.805 200 B3 
Sc 149.357 lOOd «3 
Sc 152.681 200 B3 

Sc 153.172 300 B3 
Sc 154.006 230 B3 
Sc 154.507 100 B3 
Sc 154.643 300 B3 
Sc 160.337 230 B( 

Sc 160.387 200 B3 
Sc 160.949 230 B3 
Sc 161.162 200 B3 
Sc 161.908 2C0d B3 
Sc 162.172 200d B3 

Sc 162.236 200 B3 
Sc 163.006 300 B3 
Sc 169.105 100 B3 
Sc 169.451 200 B3 
Sc 170.105 100 B3 

Sc 170.735 100 B3 
Sc 171.530 200 B3 
Sc 171.823 100 B3 
Sc 173.34* 100 B3 
Sc 176.325 300 B3 

Sc 177.686 200 B3 
Sc 182.618 100 B3 
Sc 183.593 370 B3 
Sc 183.626 130 B3 
Sc 183.673 100 B3 

Sc 185.219 100 B3 
Sc 193.332 200d B3 
Sc 210.550 200 B3 
Sc 211.505 170 E3 
Sc 277.809 200 B3 

Sc 285.966 300 B3 
Sc 287.873 400 B3 
Sc 288.104 300 B3 
Sc 298.66 200 B3 
Sc 300.817 200 B3 

Sc 308.895 30Ü B3 
Sc 315.786 300 hi 
Sc 315.890 200 B3 
Sc 316.567 200 B3 
Sc 322.35 150 F4 

Sc 326.791 400 B3 
Sc 330.39 100 F4 
Sc 335.18 100 F4 
Sc 335.58 50 F4 
Sc 335.89 50 F4 
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Sc Sc 

Element Wivclenjth 
  

Inlenjüy Multiple! 
  

Configuration 
 1 s — 

Term J-J Reference! 

Sc 342.91 50 F4 
Sc 35516 50 F4 
Sc 358.22 250 n 
Sc 363.31 50 F4 
Sc u   «2 50 F4 

Sc 36: •>* 50 F4 
Sc 369.42 50 F4 
Sc 377.79 50 F4 
Sc 379.77 50 F4 
Sc 381.540 100 Bl 

Sc 393.71 200 F4 
Sc 396.440 400 B3 
Sc 403.84 100 F4 
Sc 407.85 150 F4 
Sc 420.82 250 F4 

Sc 422.07 100 F4 
Sc 430.74 150 F4 
Sc 431.82 50 F4 
Sc 434.43 150 F4 
Sc 436.20 50 F4 

Sc 438.800 200 B3 
Sc 439.28 150 F4 
Sc 440.29 50 F4 
Sc 441.72 200 F4 
Sc 442.30 50 F4 

Sc 456.83 50 F4 
Sc 461.91 50 F4 
Sc 462.61 200 F4 
Sc 463 74 50 F4 
Sc 465.54 25ft F4 

Sc 466.24 300 F4 
Sc 470.25 300 F4 
Sc 471.83 400 F4 
Sc 473.03 150 F4 
Sc 474.76 150 F4 

Sc 475.41 150 F4 
Sc 480.51 200 F4 
Sc 482.220 400 B3 
Sc 483.40 200 F4 
Sc 484.69 50 F4 

Sc 487.89 250 F4 
Sc 496.52 300 F4 
Sc 496.84 150 F4 
Sc 497.19 150 F4 
Sc 499.70 100 F4 

Sc 507.32 350 F4 
Sc 508 If, too F4 
Sc 524.« 100 F4 
Sc 525 49 200 F4 
Sc 525.79 150 F4 

Sc 526.28 200 F4 
Sc 526.99 200 F4 
Sc 527.89 200 F4 
Sc 528.58 350 F4 
Sc 529.16 300 F4 

Sc 531.13 250 F4 
Sc 531.82 250 F4 
Sc 541.31 350 F4 
Sc 542.11 150 F4 
Sc 542 68 300 F4 

Sc 544.06 300 F4 
Sc 546.75 150 F4 
Sc 548.45 200 F4 
Sc 567.23 350 F4 
Sc 574.11 150 F4 
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Sc Sc 

Element ~   Wavelength Intensity Multiple! Coafitjntioa Ten 11 References 

Sc 574.48 150 F4 
Sc 580.10 350 F4 
Sc 586.29 150 F4 
Sc 589 83 400 F4 
Sc 591.37 300 F4 

Sc 591.75 300 F4 
Sc 595.06 50 F4 
Sc 597.10 50 F4 
Sc 599.57 250 F4 
Sc 692.48 100 F4 

Sc 693.20 100 F4 
Sc 695.72 250 F4 
Sc 700 08 350 F4 
Sc 707.72 15J F4 
Sc 714.87 300 F4 

Sc 754.49 250 F4 
Sc 757.56 300 F4 
Sc 761.50 400 F4 
Sc 768.62 150 F4 
Sc 769.80 400 F4 

Sc 785.21 450 F4 
Sc 789.21 450 F4 
Sc 793.93 250 F4 
Sc 799 97 250 F4 
Sc 835.70 300 B3 

Sc 837.76 300d B3 
Sc 838.70 300d B3 
Sc 845.07 700 B3 
Sc 846.90 600 33 
Sc 867.01 200 B3 

Sc 868.32 600 B3 
Sc 869.13 200 B3 
Sc 874.18 300d B3 
Sc 903.19 500 B3 
Sc 905.28 200 B3 

Sc 906.95 700 B3 
Sc 908.18 700 B3 
Sc 908.23 700 B3 
Sc 908.73 900 Bl 
Sc 9!'.50 200 BJ 

Sc 912.15 200 B 
Sc 915.85 200 B) 
Sc 927.54 400 B3 
Sc 930.67 500 B3 
Sc 932.40 300 m 
Sc 932.58 300d B3 
Sc 936.77 600 B3 
Sc 937.30 700d B3 
Sc 961.32 600 B3 
Sc 964.46 1000 B3 

Sc 974.65 300 B3 
Sc 974 rfl 600 B3 
Sc 975.04 200 B3 
Sc 984.49 300 B3 
Sc 985.20 800 B3 

Sc 994.36 300 B3 
Sc 994.86 400 B3 
Sc 995.52 200 B3 
Sc 996.0! 300 B3 
Sc 999.12 200 B3 

Sc 1003.00 700 B3 
Sc 1015.50 900 B3 
Sc 1015.71 500 B3 
Sc 1016.04 500 B3 
Sc 1016.72 400 B3 
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Sc 

hitmen! 

Sc 
St 
Sc 
Sc 

Sc 
Sc 
Sc 
Sc 
Sc 

Sc 
Sc 
Sc 
Sc 
Sc 

Sc 
Sc 
Sc 
Sc 
Sc 

Sc 
Sc 
Sc 

1023 90 
1030.32 
1030 SO 
1033.38 
1048.89 

1082.62 
1107 13 
1107.77 
1109.40 
1110.96 

1122.32 
1123% 
1128.79 
1133.53 
1139 53 

1147.69 
1151.09 
1160.91 
1162.77 
1173 03 

1177.14 
1181.91 
1613.11 

laicnuty 

200 
800 
200 
400 
300 

20C 
200 
200 
200 
200 

200 
200 
400 
200 
200 

30>M 
200 
200 
200 
300 

200 
300 
300 

Mulurk- i ConfifufMioo Terra II 

Sc II 

Kcfereaco 

B3 
83 
B3 
B3 
B. 

B3 
B3 
B3 
B3 
B3 

B3 
B3 
B3 
B3 
B3 

B3 
BJ 
B3 
B3 
B3 

B3 
B? 
B3 

SCANDIUM I (Sc0+), Z = 21 
Ground State  ls22s22pB3s23p63c:4s2 2Da,2 (21 electroi s) 

lonization Potential 52 750 cm '; 6.54 eV 

SCANDIUM II (Sc'<), Z = 21 
Ground State  ls?2s22ps3s23ps3d4s 3D,  (20 electrons) 

lonization Potential  103 240 cm •;  12.80 eV 
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Sc III St IV 

SCANDIUM HI (Sc*+)s Z = 21 
Ground State  ls*2s,2p»3s,3p,3d *Dvt (19 electrons) 

Ionization Potential 199 677 cm1; 24.76 eV 

hlei'.ent Wavelength Intensity Multiple; Configuration TCIJI J J Reference! 

Sc 111 557 995 10 3d   7f t*v - «r VI 
Sc Sil 558 608 10 3d   71 *»D »r %-% Vl 
Sc III 582 114 20 3d-« ,»D »F- *-% VI 
3c III 582 785 30 3d   61 g»D  »F %-% Vl 
$•: III 627 069 70 3d   5f g'U  »F % % Vl 

Sc in 627 84* 80 3d   5f f»D »r ■*-% Vi 
Sc III (Kll)l 20 3d   6p *»D *r *■•* Vl 
Sc III 643 597 20 3d   ftp t*r> n H-% Vl 
Sc III 730 600 100 2 3d   4f g'D  *F *-*! VI 
Sc III 731 655 150 2 3d   4f * *D  *F ft% Vl 

Sc 111 769 019 10 4s  6p »s »F W-* Vl 
Sc III 769 524 10 4s  6p •X-'P' •*<h Vl 
Sc II! 780 597 60 3d-5p g'D »r Vi-V, Vl 
Sc ni 780 729 80 3d   5p if*D »r *-* Vl 
Sc III 961 052 10 4p   7s *r »s % -y» Vl 

Sc HI 965 448 20 4p   7s »r 's ft  % VI 
Sc HI 966 293 15 4p   6d •F  «D V,-* Vl 
Sc HI 970638 20 4p   6d *r »D %-* Vl 
Sc HI 973 295 40 4s   5p *s - *F Mi-* Vl 
Sc III 974 965 30 4s   5p »S   »P° Mi -Mi Vl 

Sc HI 1148 241 30 4p   6s «F-»S Mi    M, Vl 
Sc III 1154 523 40 4p   6s »p° »s %-Vi Vl 
Sc HI 1162 443 40 4p   5d »r »D ■fr-* Vl 
Sc HI 1168 608 50 4p   5d »p--«D %   % Vl 
Sc III 1168 883 20 4p-5d »F-'D *-% Vl 

Sc HI i .93.502 2 4d   7f «D  «F *•* Vl 
Sc HI 1494 506 2 4d   7f »D  »F * -% VI 
Sc HI 1598.00^ 160 1 3d-4p g'D   'P" *-% Vl 
Sc HI 1603 064 360           |        1 3d   4p g'D   »F *-% VI 
Sc III SblO 194 300 1 3d-4p g'D  »P< *    V. Vl 

Sc HI 1679 824 10 4d   6f »D - »F *-% Vl 
Sc II! ib8l !05 14 4d   6f »I)   »F" S- % VI 
Sc III 1742 69 4h 4d   7p »D «r Vl 
Sc II! 1895 441 80 5 4p   5s 'r *s V» • V« VI 
Sc III 1912.620 120 5 4p   5s ,p  ,s %-MI V! 

Sc III 1993.886 180 4 4p   4d ip  ID Ml-* VI 

SCANDIUM IV (Sc3+), Z = 21 
Ground SL'e  ls22s22p83s23ps 'S0 (18 electrons) 

Ionization Potential 592 600 cm '; 73.47 eV 

Hcment Wavelength Intensity Multiple! Configuration Tenti j   j References 

Sc IV 174.57 200 3p«   3p5(sP°)6i (f's-'/iiM.r 0   1 F23 
Sc IV 175.89 200 3p«   .IpM'P^s *'S -MM' 0   1 F21 
Sc IV 255 522 100 4 3p«-3ps(2r)5s g'S  >k[M° 0-1 B3.M2J 
Sc IV 217.189 40 3 3p«-3p5(äP)5s R'S - MM' 0   1 BJ.M2I 
Sc IV? 286.677 40 B3 
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Sc IM Sc V 

hk-mcni Wavcknfth Intensity Multiple! Confguraison Terin >' References 

Sc IV 289 850 900 3p«-3p»(*P'i3d r/S-'P" 0-< B3.GI 
Sc IV 290.487 300 B3 
Sc IV 296 316 500 2 3p« • 3p'<'r)45 «'s-%i^r 0-1 B3.GI 
Sc IV 299.041 900 1 3p«-3pä(»n4s «'S w*\° 0-1 B:,GI 
Sc IV 3',0.034 400 3p4-3p'3d g'S-'D" 0-1 G3.F2 

Sc IV 372415 300 B3 
Sc IV 376.449 300 B3 

y.J 

FCANDIUM V (Sc4+), Z = 21 
Ground Slate  SsI2s22p,3s*3p5 *P5/2 (17 electrons) 

Ionization Potential 739 300 cm"1; 91.66 eV 

Kiemen! Waveler.Ih Intensity Multiple! Configuration Term J-; References 

Sc V 179.42 150 3p*-3p4CD)5s g*P'   »D %-% F23 
Sc V 180.14 350 3p*-3p4('D)5s g'P" - lD %-* F23 
Sc V 180 82 200 3p'-3p4('D)5s g'P°-*D %-% F23 
Sc V 180% 200 3p»-3p4(JP)5s g'P -»P %-% F23 
Sc V 181.55 50 3ps  3p4(3P)5s g*r -*P %-% F23 

Sc V 182.392 200 3ps-3p4<3P)5s g»P°   *P            ? ■A-% B3.K8 
Sc V 228.565 300 3p5-3p4('S)4s gip°.2S %-M» B3 
Sc V 230 848 100 3ps-3p,('S)4s g»p«.2S 'A-Vi B3 
Sc V 243.823 40 3ps-3p4('D)4s rP°-»D %-% B3 
Sc V 243.872 500 3ps-3pVD)4s g*r - »D %-% B3 

Sc V 246.424 400 3p5-3p4('D)4s g*p°.2D %-% B3 
Sc V 250.978 400 3ps-3p4(3P)4s gap».2p %-'/* B3 
Sc V 152.846 500 3p5 - 3p4(»P)4s «JP°-»P %-% B3 
Sc V 253.733 500 3ps-3p4(3P)4s g2P°->P "«-■A B3 
Sc V 255.379 50 3p5-3p*(3P)4s «»P°-4P %-'£ K23 

Sc V 255.636 300 3p5-3p4(3P)4s g2p° . ip >k-%   B3 
Sc V 257.157 200 3p5-3p4(3P)4s X*P°-4P %-% B3 
Sc V 258.238 150 3ps - 3p4(3P)4s glp°.*p 'k-'/t K23.B3I 
Sc V 258.808 40 3p5-3p4(3P)4s *»P°-4P %-% B3 
Sc V 260.054 50 3ps - 3p4(3P)4s «JP°-4P %-% K23 

Sc V 280.997 400 3ps-3p'(T)3d gip  .ID %-% B3.FI3 
Sc V 283.911 900 3p5-3p'('D)3d gip°.»D %-% B3.FI3 
Sc V 284.450 800 3ps-3r4('D)3d g»P"-»D '/2      % B3.FI3 
Sc V 288 286 600 3ps  3p4('D)3d g2p' . 2p %-lh B3.FI3 
Sc V 289.589 900 3p5-3p"('D)3d g2p» . 2p %-% B3.FI3 

Sc V 291.932 lOOOd 3p5-3p4('D)3d g2P".2p ■A -lk B3.F13 
Sc V 293 248 800 3p5-3p4('D)3d g2P° . 2P ■A-% B3.FI3 
Sc V 296.166 400 3p5-3p4('D)3d g'P°    »S %-Mi B3.FI3 
Sc V 300.004 700 3p»-3p4(,D)3d g»P°-«S Mi-'A B3.F13 
Sc V 375.048 400 3p5-3p4<3P)3d g'P°-SD %-% B3.S29 

Sc V 378.677 100 3p5-3p4(:lP)3d g»P°-»D %-% B3.S29 
Sc V 388.682 200 3p5-3p4(»P)3d giP°.2P % - % B3,S29 
Sc V 395.317 400 3ps-3p4(3P)3d g»p°     «p %-% B3.S29 
Sc V 399.501 200 3p5-3p4(»P)3d «2P° - »P %-% B3.S29 
Sc V 573.356 1000 3s'3p5-3s3ps 

Ä»P°-»s %-% B3 

Sc V 587.935 600 3s»3ps-3s3p« Ä2P» . 2S %-Vi B3 
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Sc VI Sc VI 

SCANDIUM VI (Sc8+), Z = 21 
Ground State ls*2ss2pe3s*3p4 SP* {16 electrons) 

Ionization Potential 896 000 cm1; 111.1 eV 

Element Wavelength Intensity Multiple! Coufi^uratioa Tern J-J References 

Sc VI 147.740 100 3p4-3p-('D°)5« g»p. ID'         7 2-2 B3.K8 
Sc VI 147.90 100 3p4-3p»(»P°)5$ «D-»P* 2-1 F23 
Sc VI 148.18 150 3p4-3p3(»D')5s g*P »D° 2-3 F23 
Sc VI 148.5.J6 lOOd 3p4-3p»(»D°)5» gap..D'         ? 1-2 B3.K8 
Sc VI 152.60 250 3p4-3p3(«D°)5s »D - !D° 2-2 F23 

Sc VI 154.25 50 3p«-3p*(«n5s 'S-'P* 0-1 F23 
Sc VI 154.29 250 V-V(*5*>s« g*P-'3° 2-1 F23 
Sc VI 155.10 150 3p4-3ps(«S°)5s ~»p_ afl° 1-1 F23 
Sc VI 155.3«. 50 3p4-3p3(4S°)5s g^-S" 0-1 F23 
Sc VI 160.637 300 3p4-3p3(1D°)4d jjp.ipo                ? 2-3 B3.K8 

Sc VI 166.35 350 3p4-3p*(2D°/4d »D - »F* 2-3 F23 
Sc VI 166.957 200 3p4-3p3(4S°)5s •S-3S°          ? 0-1 B3.KS 
Sc VI 167.17 200 3p4  3p3(2Dc)4d ■D->D° 2-2 F23 
Sc VI 169.26 350 3p4-3pa(4S,,)4d *3P->D" 2-3 F23 
Sc VI 170.25 250 3p4 - 3p3(4S°)4d g*p-n>° 1-2 F23 

Sc VI 170.54 150 3p4-3p3(4S°)4d g*P-*D° 0-1 F., 
Sc VI 200.810 ICO 3p4-3p3(2P°)4s g»P-'P° 2-1 K2? 
Sc VI 202.638 50 3p4-3p3(2P°)4s gjp.ip» 0-1 K22 
Sc VI 202.921 200 3p4  3p3(2P°)4s g3p.jp« 2-2 B',K22 
Sc VI 203.216 50 3p4-3p3(2P°)4s gtp-'r 2-1 B3.K22 

Sc VI 204.310 100 3p4-3p3(2P°)4s g*p-*p° 1-2 B3.K22 
Sc VI 204.610 50 3p"-3p3(2P°)4s ptp-ir 1-1 B3.K22 
Sc VI 204.719 200 3p4-3p3(2P°)4s s3p »p- 1-0 B3.K22 
Sc VI 205.072 100 3p4-3p3(2P°)4s g-p-*r 0-1 B3.K22 
Sc VI 209.050 100 3p4 - 3p3(2D°)4s ^ap.tD" 2-2 K22 

Sc VI 209.321 200 3p4-3p3(2P°)4s 'D - 'P" 2-1 B3.K22 
Sc VI 210.523 40 3p4-3p3(2D°)4s g-P-'D" 1-2 B3.K22 
Sc VI 211.416 400 3p4-3p3(2D°)4s g3P-3D° 2-3 B3.K22 
Sc VI 211.612 200 3p*-3pa(2D°)4s g*P-3D° 2-2 B3.K22 
Sc VI 211.6% 50 3p4-3p3(2I>°)4s j'P-'D" 7-1 K22 

Sc VI 212.121 5C 3p4-3p3(2P°)4s äü-T° 2-2 B3.K22 
Sc VI 213.118 200 3p4-3p3(2D")4s jH»-»D' 1-2 B3.K22 
Sc VI 213.192 100 3p4-3p3(2D°)4s g3P - *D° 1-1 B3.K22 
Sc VI 213.702 100 3p4 - 3p3(2D°)4s gap - *n° 0-1 B3.K22 
Sc VI 218.837 400 3p4-3p3(2D°)4s >D - 'D° 2-2 B3.K22 

Sc VI 22! ..X 330 3p4-3p3(4S")4s g*P-*S° 2-1 B3.K22 
Sc VI 222.844 150 3p4-3p1(2P°)4s 'S - 'P° 0-1 K22 
Sc VI 222.855 300 3p4-3p3(4S°)4s g

3P-\->' I -1 K22 
Sc VI 223.408 100 3p4-3p3(4S")4s g'P-*S° 0-1 B3,K22 
Sc VI? 277.943 300 B3 

Sc VI 281.327 200 3p4-3p3(2P°)3d s3p.3D» 2-\ B3,S2<> 
Sc VI 282.209 700 3p4-3p3(2P°)3d »D-'F 2-3 B5.S29 
Sc VI 282.497 600 3p4-3p3(2P°)3d #»P - 'D° 2-2 B3,S29 
Sc VI 282.587 300 3p4-3p3(2P°)3d 'S - 'P° 0-1 B3.S29 
Sc VI 283.99 40 3p4-3p3(2P°)3rl g*P-3D° 1-1 B3.S29 

Sc VI 284.263 900         1 3p4-3p3(2!,0)3d g*P-'-D° 2-3 B3.S29 
Sc VI 284.884 600 3p4-3p3(-'■ Pd *"-P-3D° 0-1 B3.S29 
Sc VI 285.191 800 3p4-3p3v 'iJ)3d esp. sD° !-2 B3.S29 
Sc VI 292.344 600 3p4-3p3(2P°Kw •ü-iD" 2-2 B3.S29 
Sc VI 294.292 700 3p4-3p3(2P°)3d g» >. lp°              7 2-1 B3.S29 

Sc VI 295.478 900b 3p4-3p3(2P°)3d #3P-3P° 2-2 B3,S» 
Sc VI 298.194 800 3p4-3p3(2P°)3d g3P-3P° 0-1 B3,S29 
Sc VI 298.428 800 3p4-3p3(2D°)3d g3P-3S° 2-1 B3.S2J 
Sc VI 300.677 300 3p4-3p3(2P°)3d «D-3D° 2-2 B3.S29 
St VI 301 426 400 3p4-3p3(2D°)3d g*P-*S° 1-1 B3.S29 

Sc VI 302 436 lOOd 3p4-3p3(2D°)3d «"■P-^0 0-1 B3.S29 
Sc VI 311.947 4O0 3p4-3p3(2D°)3d 'D - <P° 2-1 B3.S29 
Sc VI 314.049 400 3p4-3p3(2P'')3d 'D - 3P° 2-1 B3.S29 
Sc VI 331.309 200 3p4-3p3(2D°)3d >D - 'F° 2-3 B?,S29 
Sc VI 341.62 200 3p4-3p3(2D°)3d 'S - »P" 0-1 B3.S29 
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Sc VI Sc vn 

Element Wavelength Intensity Multiple! Conf t niratioc Term j-j References 

Sc VI 
Sc VI 
Sc VI 
Sc VI 
Sc VI 

Sc VI 
Sc VI 

492.423 
561.176 
566.790 
570.307 
571.937 

575.580 
581.404 

600 
300 
100 
300 
300 

300 
400 

3s»3p4-3»3p» 

3s«3p4-3s3p' 
3s»3p4-3s3p« 

3s,3p4-3$3p» 
3sI3p4-3s3p» 

»D-'P* 
**P-»P* 
gT-f 
«»P-'F 
gtW 

g*v-*r 

2-1 
2-: 
1-0 
2-2 
1-1 

0-1 
1-2 

B3.E4 
B3.K22 
Ü3.K22 
B3.K22 
B3.K22 

B3.K22 
B3.K22 

SCANDIUM VH (Sc8+), Z = 21 
Ground State !s22s22p63s23p3 4Sl2 (15 electrons) 

Ionizatian Potential [1 105 000] cm»; [137] eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Sc VII 180.260 200 3pa - 3p2(aP)4s g4S01P            ? •*-% B3.K8 
Sc VII 182.743 100 3p'-3p»(aP)4s sp°.sS %-* E27 
Sc VII 182.993 400 3p»-3p»('P>4s g*S°-'P *-* E27 
Sc Vli 183.% 200 3p'-3p*('P)4s g*S°-*V %-% B3.E27 
Sc VII 184.607 200 3p3-3p*(»P)4s g*S'-*P %-Vi E27 

3c VII 185.526 300 3pa-3p2(aP)4s »D°-*D «A-% E27 
Sc VII 185.575 40 3p3-3p«(aP)4s »D° - 2D %-% K22.E27 
Sc VII 185.808 330 3p'-3p2(aP)4s «D°-«D «A-tt B3.E27 
Sc VII 190.654 400 3p»-3p*(sP)4s *D° - «P %-% K22.E27 
Sc VII 191.602 300 3p3-3p2(aP)4s 2DG - »P %-fc K22.E27 

Sc VII 192.607 150 3pa-3p2(aP)4s 2P°-*D ■A-% K22.E27 
Sc VII 193.004 300 3pa-3p2(3P)4s T°-»D %-*i B3.E27 
Sc VII 194.813 40 3p'-3p2(aP)4s «D° - 4P           ? %-* B3.K8 
Sc VII 197.875 50 3pa-3p»(aP)4s sp». ip %-% B3.E27 
Sc VII 198.232 200 3p3-3p2(aP)4s 8P°-lP %-% B3.E27 

Sc VII 199.166 100 3pa-3p2(3P)4s sp».sp %-% B3.E27 
Sc Vli 199.522 50 3pa-3p2(aP)4s 2P°-2P %-Vi B3.E27 
Sc VII 201.476 40 ^'-3p*(aP)4s »p° . «p            ? %-% B3.K8 
Sc VII 266.800 200 3p--3p2(,D)3d g*S°-*P            ? %-% B3.K8 
Sc VII 286.927 1000 3p»-3p2(>D)3d 2D° - 2F %-% B3.E27 

Sc VII 287.48 40 3p3-3p2(»D)3d sD».sp            7 1*-% B3.K8 
Sc VII 290.232 800 3pa-3p2('D)3d sD°. sp <*-% B3.E27 
Sc VII 290.700 600 3pa-3p2('S)3d sp». sD Mi-% B3.E27 
Sc VII 292.344 600 3p'-3p'('S)3d 2P°-2D %-% B3.E27 
Sc VII 296.539 400 3p3-3p2(3P)3d g4S°-4P %-% B3.E27 

Sc VII 297.269 700 3p3-3p2(3I')3d g
4S°-4P %-% B3.E27 

Sc VII 298.557 600 3p3-3p2(sP)3d g4S°-4P %-% B3.E27 
Sc VII 301.301 300 3p3-3p2('D)3d sp». sS %-% B3.E27 
Sc VII 301.820 500 3p3-3p2('D)3d 2D° - 2D %-% B3.E27 
Sc VII 302.436 100 3pa-3p»('D)3d 2D° - 2D %-% B3.E27 

Sc VII 307.320 200d 3p'-3p»('D)3d sp»_sp Vi-% B3.E27 
Sc VII 308.180 600 3p3-3pi(1D)3d sp». sp %-% B3.E27 
Sc VII 309.161 500 3p3-3pJ(lD)3d sp».sp %-■* B3.E27 
Sc VII 310.043 100 3pa-3p2('D)3d sp». sp %-\a B3.E27 
Sc VII? 320.406 100 B3 

Sc VII? 325.121 200 B3 
Sc VII 329.640 300 3pa-3p2(aP)3d sD°. sp %-% B3.E27 
Sc VII 333.386 200 3p3-3p2(aP)3d sD». sp tt-% B3.E27 
Sc VII 334.i38 500 3p3-3p2(3P)3d sD°. sp <*-% B3.E27 
Sc VII 353.845 200 3p3-3p2(3P)3d sp».sp            7 %-% B3.K8 
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Sc VII Sc VIII 

Element Wavelength Inteniity Multiple! Coofinrntion Tens I-J Reference« 

Sc VII 447.554 400 3s«3p»-3s3p« «D'-»P %-Vi B3.E27 
Sc VII 452.704 3i«3pJ-3n3p« »D°-«P %-% E27 
Sc VII 454.106 500 3t,3p»-3s3p« »D"-»P %-% B3.E27 
Sc VII 470.68 3s»3p»-3s3p« «P°-«S Vi-% r'4,E27 
Sc VII 477.77 3s»3p»-3s3p« »P°-»S %-tt F4.E27 

Sc VII? 489. "7 F4 
Sc VII 191.140 3s23p»-3s3p« *P°-«P fc-Vi E27 
Sc VI!? 49! .90 F4 
Sc VII 493.350 3s»3p»-3s3p« »P°   »P %-% F.27 
Sc VII? 495.89 F4 

Sc VII 497.349 3*»3p»-3s3p« ip».«p %-% E27 
Sc vn? 498.15 F4 
Sc VII 499.615 3s«3p,-3s3p« «P".?p %-% E27 
Sc VII 533.43 3s23p»-3s3p4 *D*-»D tt-ft F4.E27 
Sc VII 534.50 3s23ps-3s3p« »D° - *D *-•* F4.E27 

Sc VII 558.023 200 3s23p*-3s3p« g4S°-<F %-% K22.E27 
Sc VII 562.547 300 3s23p»-3s3p« g*e>     ? %-% K22.E27 
Sc VII? 563.401 200 B3 
Sc VII? 568.329 100 B3 
Sc VII 571.256 400 3s23pa-3s3p* ^S'-'P %-% K22.E27 

Sc VII 598.67 100 3s«3pJ-3s3p« »P°-»D %-% E27 

SCANDIUM VIII (Sc7+), Z = 21 
Ground State  ls22s22p83s23p2 3P0 (14 electrons) 

lonization Potential  1 280 000 cm1;  158.7 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Sc VIII? 161.353 300 B.3 
Sc VIII 163.416 400 3p*-3p4s g3P-ip°           ? 1-1 B3,K8 
Sc VIII? 164.444 100 B3 
Sc VIII 164.772 300 3p»-3p4s p3p . 3p° 1-2 B3.E27 
Sc VIII 165.395 300 3p2-3p4s ^P-'P" 0-1 B3.E27 

Sc VIII 165.654 400 3p2-3p4s g3V - 3P° 2-2 B3.E27 
Sc VIII 166.022 200 3p2 - 3p4s gap _ ap° 1-1 B3.E27 
Sc VIII 166.317 300 3p2-3p4s g3p_3p« 1-0 B3.E27 
Sc VIII 166.916 300 3p2 - 3p4s g3p.jpo 2-1 B3.E27 
Sc VIII 169.759 400 3p»-3p4s 'D-'P° 2-1 B3,E27 

Sc VIII 178.821 200 3p2-3p4s 'S - 'P° 0-1 B3.E27 
Sc VIII 287.55 50 3p2-3p3d 'D-'P° 2-1 B3.E27 
Sc VIII 295.478 900b 3p2-3p3d 'D-'F° 2-3 B3.E27 
Sc VIII 303.157 3p2-3p3d g3P-3D° 0-1 E27 
Sc VIII 304.456 100 3p2-3p3d g3P-3DC 1-2 B3.E27 

Sc VIII 305.260 100 3p2-3p3d g~r - 3D° 1-1 B3.E27 
Sc VIII 307.083 600 3p2-3p3d g3P - 3D° 2-3 B3.E27 
Sc VIII 307.447 40 3p2-3p3d g3P-3D°         ? 2-2 B3.E27 
Sc VIII 310.042 500 3p2-3p3d „3p. apo 0-1 K24.E27 
Sc VIM 311.138 200 3p'-3P3d g3P-*P° 1-0 K24.E27 

Sc VIH? 311.332 100 B3 
Sc VIII 312.239 200 3p2-3p3d g*p . 3p" 11 K24.E27 
Sc VIII 314.53 200J 3p2-3p?d 'S - 'P° 0-1 B3.E27 
Sc VIII 315.163 350 3p2-3p3d g3P - 3P- 1-2 K24.E27 
Sc VIII 315.420 300 3p2-3p3d glp . 3p° 2-1 K24.E27 
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Sc VIII Sc IX 

Element Wavelength lntensi.y Multiplet Configuration Term j-j Reference! 

Sc VIII? 317.437 400 B3 
Sc VIII 318.408 500 jp»-3p3d gap.ap« 2-2 K24.E27 
Sc VIII 339.52 200 3p«-3p3d »D -*P*         ? 2-2 B3.K8 
Sc VIII 358107 50 3»»3p»-3s3p» gtp.ir :-i P16.E27 
Sc VIII 362.308 100 3s»3p»-3s3p» g*v xr i-\ P16.E27 

Sc VIII 367.083 50 3»»3p»-3s3p, **P-»S* 0-! K24.E27 
Sc VIII? 368.088 lOOd B3 
Sc VIII 370.174 150 3s»3p»-3s3p> g*?**' 1-1 K24.E27 
Sc VIII? 371.184 300 B3 
Sc VIII 374.658 250 3s13p»-3s3p» jr»P 'S" 2-1 K24.E27 

Sc VIII? 375.705 300 B3 
Sc VIII 389.866 200 3s»3p»-3s3p» •D - 'P° 2-1 B3.E27 
Sc VIII 441.197 3s*3n,-3s3p> 'S-'P" 0-1 E27 
Sc VIII 481.33 300 3s»3p1-3s3pJ gap.ap« 0-1 E27 
Sc VIII 486 618 200 3s,3p2-3s3p» g3P - 5P° 1-2 B3.E27 

Sc VIII 492.423 600 Ss^p^sBp' <D-'D° 2-2 B3.E27 
Sc VIII 494.446 600 3s»3p,-3s3pa g'V - »P* 2-2 B3.E27 
Sc VIII 562.75 3s»3pi-3s3pa g'l>->D° 1-2 F4.E27 
Sc VIII 571.34 V3p2-3s3p= tf'p-nr 2  3 F4.E27 

SCANDIUM IX (Sc8+), Z = 21 
Ground State  lss2s22p«3s23p 2?°m (13 electrons) 

Ionization Potential  1 452 000 cm1;  180.02 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Sc IX 93.393 100 3p-5d g3F ->D %-% B3.E27 
Sc IX 93.889 lOOd 3p-5d g2P°-»D %-% B3.E27 
Sc IX 102.047 50 3p-5s g'F-2S Vi-% B3.E27 
Sc IX 102.653 100 3p-5s Ä2P0.2S %-% B3.E27 
Sc IX 110.718 lOOd 3s3p2-3s\5f *0. *p *-% B3.E27 

Sc IX 119.444 400 3p-4d g2f° . 2D Vi-% B3.E27 
Sc IX 120.236 500 3p-4d £2P°-2D %-% B3.E27 
Sc IX 120.324 50 3p-4d g2p° _,D           ? %-% B3.K8 
Sc IX 127.985 50 3d   5f 2J) . jp» % - % B3.E27 
Sc IX 128.035 50 3d-5f 'D - 2F° %-% B3.E27 

Sc IX 143.324 230 3s3p2-3s''4f 2D. jp» %-% B ,E27 
Sc IX 143.393 200 3s3p2-3s24f 2D - 2F° %-■"! B3.E27 
Sc IX 146.628 300 3s3p2-3s3p(3P°)4s «p . 4p° %-tt B3.E27 
Sc IX 146.954 400 3s3p2-3s3„PP,')4s «p . 4P° ¥.-% B3.E27 
Sc IX 147.310 300 3s3p2-3s3p(3P")4s «p    4p» %-% B3.E27 

Sc IX 147.346 200 3s3p2-3s3p(3P°)4s «p -«p°          ? %-Vi B3.K8 
Sc IX 147.834 200 3s3p2-3s3p(3P°)4s <p. <p° %-% B3.E27 
Sc IX 148.103 200 3s3p2-3s3p(3P°)4s <p . 4P" %-% B3.E27 
Sc IX 150.092 500 3p-4s «2P°-2S %-Hi E27.B3 
Sc IX 151.401 400 3p-4s gSp».2S %-'/2 B3.E27 

Sc IX 173.771 300 -U - 4f 2D - 2F° %-% B3.E27 
Sc 'X 173.858 400 3d-4f 2fj . jpo *)7-% B3.E27 
Sc IX 318.615 400 3p-3d g

2P° - »D ■A-% K24.F.27 
Sc IX 324.199 600 3p-3d S

2P°   2D *h - % , .C24.E27 
Sc IX 324.570 50 3p-3d g'P°-2D %-* K24.E27 

Sc IX 385.878 3s23p-3s3p2 Ä2po.jp %-% E27 
Sc IX 387.906 40 4d-5f 2D - 2F°          ? %-% B3.K8 
Sc IX 390.888 400 3s23p-3s3p2 gip°.2p Vs-ft K24.E27 
Sc IX 394.652 600 3s23p-3s3p2 g*V° - *P %-% K24.E27 
Sc IX 399.890 200 3s23p-3s3p2 gip" . 2p %-Vz K24.E27 

H    He    Li   Be    B   C   N    0    F    Ne    Na    Mg   Al    Si   P   S   Cl    Ar    K    Ca   Sc    Ti   V   Cr   Mn   Fe    Co   Ni   Cu   7.0   Ga   Ge    As   Sc    Br    Kr 
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Sc IX Sc X 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference» 

Sc IX 
Sc IX 
Sc IX 
Sc IX 
Sc IX 

Sc IX 
Sc IX 
Sc IX 
Sc IX? 

416.036 
417.46 
421.IP 
426.252 
426.86 

521.896 
523.490 
536.901 
537.612 

20C 

200 

100 

300 

3j*3p- 3s 3p» 
3s3p»-3p» 
3s3p»-3p* 
3s»3p-3s3p» 
3s3p»-3p» 

3s»3p-3s3p« 
3s3p»-3p» 

j.«p-.«S 
*P - *s° 
4p . 41," 

g*r°-»si 
4P-«S* 

S»P° - «D 
*D -*S°         ? 

g*r-*D 

E27.B3 
F4.E27 
F4.E27 
B3.E27 
F4.E27 

E27 
B3.K8 
E27 
B3 

SCANDIUM X (Sc»+), Z = 21 
Ground State  ls*2s*2ps3s2 % (12 electrons) 

Ionization Potential  1 817 400 cm'; 225.32 eV 

Element Wavelength Intensity Multipl-I Configuration Term J   J References 

Sc X 76.343 100 3s*-3s5p g'S - >P° 0! B3 
Sc X 83.760 40 3s3p-3s5d 3po.aD 0-1 B3 
Sc X 83.901 100 3s3p-3s5d 3p° . 3D 1-2 B3 
Sc X 84.204 200 3s3p-3s5d 3p° . 3fJ 2-3 B3 
Sc X 89.736 40d 3s3p-3s5d ip" . 3D                  ? 1 -?. B3.K8 

Sc X 95.02 40 3s 3d- 3s 6f »D - SF° 1-2 B3 
Sc X 95.05 40 3s3d-3s6f 3D - 3F° 2-3 B3 
Sc X 95.09 40 3s3d-3s6f 3D - 3F° 3-4 B3 
Sc X 100.739 100 3p'-3s5f -p.jpo               ., 2-3 B;,K8 
Sc X 101.978 600 3s2-3s4p *'S - >P° 0-1 B3 

Sc X 106.557 100 3s3d-3s5p iD.ip»          ? 2-1 B3.K8 
Sr X 109.072 100 3s3p   3s4d 3p° . 3D 0-1 B3 
Sc X 109.202 40 3s3d-3s5f 3D  3F° 1-2 B3 
Sc X 109.227 100 3s3d-3s5f 3D - 3F° 2-3 B3 
Sc X 109.285 300 3s3p-3s4d 3p° . 3D 1-2 B3 

Sc X 109 307 !0 3s3p-3s4d 3P° - 3D 1-1 B3 
"i X 1C9.765 400 3s3p-3s4d 3p° . 3D 2-3 B3 
Sc X '.09.805 200 3s3p-3s4d 3P° - 3D 2-2 B3 
ac X 112.677 200 3p»-3s5p ■D-'P"         ? 2-1 B3.K8 
Sc X? M 9.049 400 B3 

Sc X 119.332 100 3s3p-3s4d •P" - 3D          ? 1-2 B3.K8 
Sc X 134.767 300 3s 3p - 3s4s 3p° . 3J 0-1 B3 
Sc X 135.128 400 3s 3p- is ■'s apo. 3S 1 -1 B3 
Sc X 135.921 500 3s3p- 3s4s 3P°- 'S 2-1 B3 
Sc X 150.900 300 3s3d-3s4f 3D - 3F° 1-2 B3 

Sc X 150.939 400 3s3d-3s4f 3D . 3p° 2-3 B3 
Sc X 150.995 500 3s 3d   3s4f 3D - 3F° 3-4 B3 
Sc X 331.679 40d 3s3p-3s3d 3P* - 'D 0-1 B3 
Sc X 333.521 200 3s3p-3s3d 3P°-3D          ? 1-2 B3 
Sc X 337.911 200d 3s3p-3s3d 3p° . 3D                  ? 2-3 B3 

Sc X 338.03 3s3p-3s3d apo. 3D          ? 1 -2 F4 
Sc X 338.447 200 3s3p-3s3d 'P° . 3D                  ? 2-2 B3.K8 
Sc X 342.53 3s3p-3s3d 3p° . 3D                ? 2-3 F4 
Sc X 348.14 3p*-3p3d 3p . 3D" 1-2 F4 
Sc X 353.55 3pJ-3p3d 3P  3D° 2-3 F4 

Sc X 357.85 3pJ-3p3d 3p „ 3p° 2-2 F4 
Sc X 382.650 200 3p2-3p3d ■D-'P"          ? 2-1 B3.K8 
Sc X 383.58 3p»-3p3d >D-'D° 2-2 F4 
Sc X 410.89 3p*-3p3d 'S - 'P° 0-1 F4 
Sc X 422.850 400 3sJ-3s3p S'S-'P° 0   1 B3 
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Sc X Sc XI 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

Sc X 449.28 3s3p   3p« jp-.ip 1-2 F4 
Sc X 455.32 3s3p-3p» »P*-»P 0-1 F4 
Sc X 458.18 3s3p   3p* sp-.jp 2-2 F4 
Sc X 459.38 3s3p-3p* *P*  »P 1-1 F4 
Sc X 465.01 3s3p-3p* »P* -»P 1-0 F4 

Sc X 468.74 3s3p-3p» •P*  'P 2-1 F4 
Sc X 490.23 3s3p-3p« >P"-'S 1-0 F4 
Sc X 576.79 1 3s3d-3p3d *D-»F" 3-4 F4 
Sc X 586% 1 3$ 3d -3p 3d »D  »F* 2-3 F4 
Sc X 595.98 3s 3d  3p 3d »D-*F° 1-2 F4 

Sc X 628.111 40 3s«-3s3p g>S-»P* 0-1 B3 
Sc X 740.32 3s 3p- 3$ 3d 

 J 

'P-'D 1-2 F4 

SCANDIUM XI (Sc10+), Z = 21 
Ground Slate  ls22s22p63s 2SV2 (11 electrons) 

Ionization Potential 2 015 080 cm '; 249.832 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Sc XI 62.132 40 3s-6p g'S   »P° h-\ B3 
Sc XI 64.70 10 3p-7d •P°  »D Vi-% B3 
Sc XI 64.98 40 3p - 7d »P°-*D %-* B3 
Sc XI 69.252 40 3p   6d »P°-»D %-% B3 
Sc XI 69.575 100 3p-6d »P-»D %-% B3 

Sc XI 70.445 200 3s  5p g*S  »P° Vi-% B3 
Sc XI 70 509 100 3s-5p JJJS-'P" Vi-Vi B3 
Sc XI 71.887 40 3p  6s *r-»s %-"4 B3 
Sc XI 77.917 40d 3<i  7f »D - 2F° *-% B3 
Sc XI 78.509 100 3p-5d ip°-»D ¥.-% 83 

Sc XI 78.917 300 3p-5d ip-  «D %-% B3 
Sc XI 83.958 40 3p-5s ,po.,s V»-¥i E>3 
Sc XI 84.351 40 3d-6f »D «F* %-% B3 
Sc Xi 84.393 50 3d-6f *D - *F° %-% B3 
Sc XI 84.433 100 3p - 5s *P°-SS %-Mi B3 

Sc XI 94.888 600 3s-4p g'S - SP° 'k-% B3 
Sc XI 95.117 500 3s-4p g»S  »P° "A-% B3 
Sc XI 97.777 300 3d-5f »D - »F" %-* B3 
Sc XI 97.830 400 3d  5f iD - »F° %-% B3 
Sc XI 104.142 40 3d-5p *D -*P° %-% B3 

Sc XI 104.219 40 3d-5p »D  »P° *-% B3 
Sc XI 104.435 500 3p-4d jp°. ID %-% B3 
Sc XI 105.140 600 3p-4d «P°-»D %-fc B3 
Sc XI 105.170 200 3p-4d >p°  ID %-% B3 
Sc XI 127.156 500 3p-4s ip-  JS »A-Vi B3 

Sc XI 128.247 500 3p-4s »P°  *S %-v. B3 
Sc XI 138.283 500 3d-4f *D - «F° %-v. B3 
Sc XI 138.^80 500 3d-4f »D - »F° %-% B3 
Sc XI 168.165 100 4d-7f »D - *F°         ' %-■% B3.K8 
Sc XI 168.396 400 3d-4p »D »P° %-% B3 

Sc XI 168.942 200 3d-4p »D - »P° %-% B3 
Sc XI 354.24 100 4f-5d iff. «D          ? %-% F4.K8 
Sc XI 354.350 100 4f-5d ip- . 2D                  ? %-% B3.K8 
Sc XI 372.507 300 3p -3d ip- . ID                  ? %-% K25 
Sc XI 381.151 700 3p - 3d 2P° - 2D          ? %-% K.25 
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Sc XI Sc xni 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Sc XI 
Sc XI 

505,117 
522.810 

400 
200 

3s-3p 
3s-3p 

*»S-'F 
**S-'P* 

V»-»* K25 
K25 

SCANDIUM XII (Sc,!+), Z = 21 
Ground State  ls22s22p8 'So (10 electrons) 

Ionizütion Potential 5 532 200 cm1; 685.89 eV 

Element Wavelength 
 1  

Intensity   | Multiple! Configuration Term j-j References 

Sc XII 
Sc XII 
Sc XII 
Sc XII 
Sc XII 

20.298 
20.438 
21.940 
22.119 
22.837 

100 
50 

250 
200 

50 

2p»-2p*5d 
2p«-2p;>5d 
2p«-2p»4d 
2p«-2p"4d 
2p«-2p»4s 

S'S-'P° 
jr'S-»D° 
s'S>P" 
*'S-'D° 
g'S - 'P° 

0-1 
0-1 
0-1 
0-1 
0-1 

F24 
F24 
F24 
F24 
F24 

Sc XII 
Sc XII 
Sc XII 
Sc XII 
Sc XII 

23.045 
23.725 
23.821 
26.544 
26.920 

50 
350 
50 

2p»-2p»4s 
2s»2p»-2s2p»3p 
2s»2P»-2s2p«3p 

2p«-2p»3d 
2p»-2p»3d 

rS-'P- 
g'S - T° 
*'S-»P° 
glS -%[%]• 
»*s-%{%r 

0-1 
0-1 
0-1 
0-1 
0-1 

F24 
F24 
F24 
E26 
E26 

Sc XII 
Sc Xli 
Sc XII 

27.260 
30.480 
30.816 

2p»-2p»3d 
2p»-2p»3s 
2p»-2p»3s «■s-%i%r 

0-1 
0-1 
0! 

E26 
E26 
E26 

  

SCANDIUM XIII (Sc12+), Z = 21 

Ground State  k22s22p5 2V%,2 (9 electrons) 
lonization Potential 6 »?9S 400 cm '; 755.47 eV 

Element Wavelength intensity Multiple! Configuration Term J-J References 

Sc XIII 19.93 2p*-2p44d F5 
Sc XIII 24.09 20 2p»-2p4('S)3d ^P».*D %-% CIO 
Sc XIII 24.28 30 2p»-2p4('S)3d *»P"-«D •*»-% CIO 
Sc XIII 24.56 60 2p»-2p4('D)3d *P*-»P % -% CIO 
Sc XIII 24.65 10 2p»-2p4('D>3d ,lp° . SS %-"A C10 

Sc XHI 24.71 40 2p»-2p4(1D)3d g»P°-»D % -* CIO 
Sc XIII 24 89 10 2p»-2p4('D)3d g*p°. sp Vi -'A C10 
Sc XIII 24,97 30 2p»-2p4(3P)3d g2P°  »D % -% CIO 
Sc XIII 25 08 20 2p»-2p4(»P)3d g*P°-»D %   % CIO 
Sc XIII 25.12 20 2p»-2p4(3P)3d «2P°   2P %-% ClO 

Sc XIII 25.19 .-»o 2p»-2p4('P)3d g»p°.ap % ■ Mi C10 
Sc XIII 25.23 20 2p»-2p4(3P)3d S*P°--D %-% C10 
Sc XIII 25.33 10 2p»-2p4(3P)3d g1?"  »D % -% ClO 
Sc XIII 25.43 10 2p»-2p4(aP)3d ssp"   *p V» -*k CiO 
Sc XIII 27.63 20 2p»-2p4('D)3s giy>°   ID %-% Ciu 
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Sc XIII Sc XIV 

Element Wavelength Intensity Multiple! Confirmation Term j-j References 

Sc XIII 
Sc XIII 
Sc XIII 
Sc XIII 
Sc Xlli 

Sc XIII 
Sc XIII 
Sc XIII 
Sc XIII 

27.90 
27.97 
28.(3 
28.27 
28.32 

28.45 
28.75 

130.96 
137.80 

30 
10 
40 
(0 
to 

20 
20 

300 
300 

2p*-2p4(,D)3s 
2p»-2p«('P)3s 
2p'-2p*(*P)3s 
2p»-2p4(»P)3s 
2p'-2p4(>P)3s 

2p*-2pVP)3s 
2s2p*-2s2p«(*P°)3s 

2s»2p*-2s2p« 
2s»2p»-2s2p* 

g*r «D 
*'P* *P 
g*r*p 
g*p° *p 
g*r «P 

g'V 4P 
*S - *P° 

g*P°  »S 
g*r*s 

*-* 

CIO 
CIO 
CIO 
CIO 
CIO 

CIO 
CIO 
F9.B3 
F9.B3 

SCANDIUM XIV (Sc,3+)   Z = 21 
Ground State  ls22s22p« 3P2 (8 electrons) 

"onization Potential 6 692 900 cm '; 829.79 eV 

Element Wavelength Intemily Multiple! |                        Configuration Term '-' References 

Sc XIV 22.650 150 2p4-2p3('P0)3d g3P-3D° 2-3 G13 
Sc XIV 22.825 50 2p4-2p3(,P°)3d gap. 3p° 2-2 G13 
Sc XIV 22.964 300 2p4-2p3(»D"')3d g3P-=P' 2-2 GI3 
Sc XIV 23.274 250 2p4-2p3(»D°)3d ■D-'F° 2-3 G13 
Sc XIV 23.430 200 2p4-2p3(sD°)3d >D-'D° 2-2 GI3 

Sc XIV 23.568 100 2p4-2p3(4S°)3d g'P - 3D° 2-3 GI3 
Sc XIV 23.740 100 2p4-2p3(4S°)3d g3f , 3[)° 1-2 G13 
Sc XIV 24.971 50 2p4-2F

3(2P°)3s g3P - 3P° 2-2 G!3 
Sc XIV 25.441 300 2p4-2p3!»D<')3s S3P-3D° 2-3 G13 
Sc XIV 25.647 150 2p4-2p3(sD°)3s g3P - 3D° 1 -2 Gi3 

Sc XIV 25.923 300 2p4-2p3(2D°)3s 'D-'D* 2-2 G13 
Sc XIV 25.988 250 2p4-2p3('S°)3s <?

3P  3S° 2-1 GI3 
Sc XIV 26 059 150 2p4-2p3(JP°)3s 'S - 'P° 0-1 G13 
Sc XIV 26.200 150 2p4-2p3(4S°)3s g3p . 3S« 1   1 G13 
Sc XIV 26.226 100 2p4-2p3(4S")3s g3P - 3S° 0-1 Gl3 

Sc XIV 111.937 40d 2s*2p4-2s2p5 K3P-'PS          ? : i B3.K8 
Sc XIV 122.66 2s32p4-2s2ps g'D   IP- 2-1 F5 
Sc XIV 139.46 2sI2p4-2s2p5 'S - 'P° 0-1 F5 
Sc XIV 145.035 200 2s*2p4-2s2ps g3P - =P°          ? 2-1 B3.F5 
Sc XIV 148.47 2322p4-2s2p5 g3P - 3P° 1-0 F5 

Sc XIV 150.46 2s32p4-2s2p5 g3P - 3P° 2-2 F5 
Sc XIV 151.89 2s22p4-2s2ps g3P - H" 1   1 F5 
Sc XIV 152.85 2s*2p4-2s2p5 g3p „ 3p= 0-1 F5 
Sc XIV 157.86 2s22p4-2s2p5 «3P-3P° 1 -2 F5 
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Sc XV Sc XVI 

SCANDIUM XV (Sc»4+), Z = 21 
Ground State ls12s*2p3 4S£* (7 electrons) 

Ionization Potti^al 7 468 900 cm1; 926.00 eV 

Element Wavelength Intensity Multiple! Configuration Tenn J-J References 

Sc XV 21.41 2s»2p'-2s,2pa(»P)3d *4S*-4P f>-% F5 
Sc XV 21.49 2s*2p»-2s»2p,(»P)3<l r*s'-4P %-% F5 
Sc XV 21.51 2s»2p»-2s»2p»(,D)3d »D*-*F %-% F5 
Sc XV 112.337 100 2s2p«-2ps 4P-*P*          ? %-% B3.K8 
Sc XV 112.895 40 2s2p4-2p» 4P -*P*         ? %-% B3.K8 

Sc XV 113.937 200 2s»2p*-2s2p4 g*S°-*S          ? %-% B3.K8 
Sc XV 118.99 ■.* 2<s*2n»-2s2p' »D°  «P %-V, F5 
Sc XV 124.14 7s«2p">-2s2p4 •D°  »P %-% F5 
Sc XV 125.83 2s,2p'-2s2p4 »D° - »P %-% F5 
Sc XV 130.42 2s«2p:1-2s2p4 *F* - *r %-* F5 

Sc XV 133.12 2s»2p»-2s2p4 *p*-»p *-% F5 
Sc XV 136.62 2S

,
2P'-2S2F

4 ip-.tp %-% FJ 
Sc XV 138.68 2»2p'-2p* «D-ip- %-tt F5 
Sc XV 143.44 2s,2p,-2s2p4 *P°-»S %-Mi F5 
Sc XV 146.71 ^n^slp4 *P°-»S %-tt F5 

Sc XV 147.54 2s2p4-2p* »D-'P° %-% F5 
Sc XV 153.80 2s»2p'-2s2p4 *D"-V) %-% F5 
Sc XV 154.89 2s,2p'-2s2p4 *D° - *D          ? *.-% B3.K8 
Sc XV 155.73 2s*2pJ-2s2p4 »D0 - »D tt-% F5 
Sc XV 170.00 2s*2p*-2s2p4 g*S'  'P %-% F5 

Sc XV 173.27 2s'2p3-2s2p4 «4S°-4P %-% F5 
Sc XV 173.49 2s12p»-2s2p4 V-3D Vi-% F5 
Sc XV 177.«7 2s,2p3-2s2p4 "F'D %-% F5 
Sc XV 181.21 2s» 2p1- 2s 2p4 g*S° - 4P %-* F5 
Sc XV 190 49 2s2p4-2p» ip. ip° %-% F5 

SCANDIUM XVI (Sc15+), Z = 21 
Ground State ls22s22p2 3P0 (6 electrons) 

Ionization Potential (8 138 300] cm1; [1009] eV 

Element Wavelength Intrnsi'.y Multiple! Configuration Term J-J References 

Sc XVI 20.200 80 2s,2p,-2s»2p3d i'P-'P' 1-2 Gl4 
Sc XVI 20.224 20 2s2p3-2s2p»(4P)3d ■Jjf. sp 2-3 G14 
Sc XVI 20.291 40 2s»2p»-2s12p3d g1? - »P° 2-2 G14 
Sc XVI 20.330 80 2s,2p»-2ss2p3d #3P-3D* 2-3 014 
Sc XVI 20.392 80 2s»2ps-2s,2p3d 'D-'F' 2-3 G14 

Sc XVI 20.458 80 2s2pa-2s2p»(3D)3d 3D° - 3F 3-4 Gu 
Sc XVI 20.831 40 2s»2pI-2s'2p3d >S - 'P0 0-1 G14 
Sc XVI 21.114 20 2s2p3-2s2pJCP)3d 'D° - 3F 2-3 G14 
Sc XVI 21.637 40 2s32p2-2s'2p3s S3P-3r 1-2 G14 
Sc XVI 21 670 60 2s2p3-2s2p2(4P)3s 5S' - 5P 2-3 GI4 

Sc XVI cl.VV2 80 2s22p2-2s22p3s gjp.sp» 2-2 G14 
Sc XVI 21 '16 40 2s2p3-2s2p2(2D)3s »D°-3D 2-2 GI4 
Sc XVI 21.927 40 2s22p2-2s22p3s gäp.sp" 2-1 G14 
Sc XVI 22.016 20 2s22p2-2s22p3s »D - "P" 2-1 GI4 
5c XVI 22.522 20 2s22p2-2s22p3s 'S - 'P° 0-1 G14 

Si xvr 127.844 200 2s22p2-2s2p3 g'p. »s°         •) 0-1 B3.K8 
Sc XVI 128.780 40 2sJ2pJ-2s2p» g»P-'P°         ? 2-1 B3.K8 
Sc XVI 1«.» 2s12p2-2s2p1 **P-'S° 1 -1 F5 
Sc XVI 132.67 2s22p2-2s2p3 »D - >P° 2-1 F5 
Sc XVI 135.62 2s»2p2-2s2p3 g'P -3S° 7-\ F5 
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Sc XVI Sc XVIII 

i 

Element Wavelength Intensity   j Multiple! Configuration Term J-J References 

Sc XVI 139.60 2s«2p*-2s2p» g'P-'D*          ? 1-2 F5.K8 
Sc XVI 143.487 100 2s'2p*-2»2pJ g*P-'S'           1. 2-1 Bi.KS 
Sc XVI 150.94 2s«2p»-2s2p» >D - 'D° 2-2 F5 
Sc XVI 157.94     ? 2s,2p'-2s2p» ■S   'F 0-1 Kl 
Sc XVI 158.6« 2s« 2p»- 2s 2p* g*P-f 0-1 K» 

Sc XVI 160.725 330 2s»2p*-2s2pJ •S - 'P*          7 0-1 B3.K8 
Sc XVI 163.44 2s*2p»-2$2pJ g*P  *P* 1 -2 F5 
:>.. XVI 164.67 2s»2p»-2s2p' g*P  *P° 1-1 F5 
Sc XVI 165.11 2s,2p*-2s2pJ g'P-'P" 10 F5 
Sc XVI 169.65 2s»2p*-2s2p' g'p.ir 2-2 F5 

Sc XVI 188.50 2s»2p*-2s2pa g*P->D° 0-1 F5 
Sc XVI 194.72 2s*2p»-2s2p1 g'P - »c° 1-2 F5 
Sc XVI 201.25 2s»2p»-2f2pJ *»P->D° 2-3 F5 

SCANDIUM XVII (Sc16+), Z = 21 
Ground State  ls22s22p 2Ki (5 electrons) 

lonization Potential  fS 823 90Ü] cm1; [1094] eV 

Element Wavelength Intensity Multiple! Configuration Term J J References 

Sc XVII 14.99      ? 2p-4s g'P'-*S %■% K8 
Sc XVII 19.32     ? 2p - 3«< g*P°-*D %-% K8 
Sc XVII 20.47     ? 2p-3s g'F-'S %-% K8 
Sc XVII 162.65     ? 2sJ2p-2s2p* *»r-»s %-Hi K8 
Sc XVII 175.61      ? ;                    2s»2p-2s2p, g'F-'S fi-V* K8 

SCANDIUM XVIII (Scm), Z = 21 
Ground State  ls22s2 'So (4 electrons) 

lonization Potential (9 759 600] enr1; [1210] eV 

Element Wavelength Intensity   j ■ jltiplet Configuration Term 11 References 

Sc XVIII 12.03      ? 2s2-2s5p *'S-'P° 0  1 K8 
Sc XVIII 13.37     ? 2s»-2s4p g'S-sp° 0-1 Kb 
Sc XVIII 16.76     ? 2s*-2p3s g'S - >P° 0-1 K8 
Sc XVIII 188.98     ? 2ss-2s2p g'S-'P° U-! K8 
Sc XVIII 361.36     ? 2s»-2s2p giS*P° 0-1 K8 
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Sc XIX Sc XXI 

SCANDIUM XIX (Sc»+), Z = 21 
Ground Sta»e Is*2s 2S1I2 (3 electrons) 

Ionization Potential [10 389 000] cm-1; [1288] eV 

Element Wavelength latently Multiple! Confirmation Tenn J-J Reference 

Sc XIX 11.14     P 2p-6d *P*-*D %-% GI5 
Sc XIX 11.20     P 2p-6d »P*  «D %-% Gl5 
Sc XIX 11.37     P 2s-5p «•s-'r Gl5 
Sc XIX 11.78     P 2p-5d *P*-«D *-% GlS 
Sc XIX 11.84 20 2p-Sd «P°-»D %-% GI5 

Sc XIX 12.66 20 2s-4p «»S-'P* %-% GlS 
Sc XIX 13.160 -o 2p-4d «P"-»D fc-% G15 
Sc XIX 13.236 100 2p-4d »p«.tD %-% G15 
Sc XIX 16.819 200 2s-3p f'S-'P* %-% G15 
Sc XIX 16.861 200 2s-3p i-S-'P* Vi-Vi GlS 

Sc XIX 17.C34 200 2p-3d »P*  «D %-% GlS 
Sc XIX P.779 300 2p-3d »r-'D %-% Gl> 
Sc XIX 18.026 2p-3s •P*-*S %-% Gis 
Sc XIX 18.182 2p-3s *P*-«S %-v» GlS 
Sc >:ix 275.25     P 2s -2p *«S-«P* tt-% KS 

Sc XIX 321.77     P 2s -2p 

 . , 

g*S «p- y,-y, KS 

SCANDIUM XX (Scl9+), Z = 21 
Ground State Is2 lS0 (2 electrons) 

Ionization Potential [45 773 00C] cm1; ;5675] eV 

Element Wavelength Intensity Multiplet Configuration                         (                 'i'. ;«n J-J References 

Sc XX 
Sc XX 
Sc XX 
Sc XX 

2.46 
2.87     P 
2.88 
2.92     ? ( 

ls'-ls3p 
lsJ-ls2p 
U»-ls2p 
ls'-ls2s 

s'S-'P" 
g'S ■ <P° 
j'S-'P" 
?'S - 'S 

0-1 
0-1 
0-1 
0-1 

Cll 
K8.CII 
Cll 
K8 

SCANDIUM XXI (Sc20*), Z = 21 
Ground State Is 2S1/2 (1 electron) 

Ionizaüou Potential [48 665 500] cm1;  [6033.6] eV 

Element Wavelength Intensity Mu'tiple! Configuration Yeim J-J References 

Sc XXI 2.74     P ls-2r g'S «p- Vi-* K8 
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Ti Ti 

TITANIUM. Z = 22 

Unclassified Lines 

Kkmenl Wnvcknfih Intensity Mufjpiet Configuration Tern l-J Reference» 

Ti 72.093 SM 
Ti 72.772 • SM 
Ti 72.991 SM 
Ti 76.030 SM 
Ti 76.490 SM 

Ti 77.435 SM 
Ti 77.506 SM 
Ti 77.541 SM 
Ti 77.823 SM 
Ti 77.935 SM 

Ti 81.306 SM 
Ti 87.972 SM 
Ti 88.284 SM 
Ti 88.642 SM 
Ti 88.961 SM 

Ti 89.181 SM 
Ti 89.814 SM 
Ti 92.272 SM 
Ti 92.581 SM 
Ti 93.909 10 SM 

Ti 94.570 SM 
Ti 93.293 ;iM 
Ti 95.640 JrM 
Ti 95.929 SM 
Ti 96.017 Si» 

li 96.170 S3t 
Ti 96.246 SM 
Ti 96.731 SM 
Ti 97.142 SM 
Ti 99.377 SM 

Ti 100.208 SM 
Ti 100.359 SM 
Ti 100.638 SM 
Ti 100.835 20 SM 
Ti 101.111 3 SM 

Ti 102.576 6 SM 
Ti 104.015 6 SM 
Ti 104.348 6 SM 
Ti 104.466 SM 
Ti 104.659 SM 

Ti 104.861 SM 
Ti 107.801 SM 
Ti 108.493 330 
Ti 108.886 SM 
Ti 109.153 SM 

Ti 109.509 SM 
Ti 109.593 SM 
Ti 109.904 SM 
Ti 109.963 SM 
Ti 110.019 SM 

Ti 110.283 10 SM 
Ti 111.345 20 SM 
Ti 111.942 SM 
Ti 112.002 SM 
Ti 112.116 SM 

Ti 112.153 SM 
Ti 112.178 SM 
Ti 113.289 SM 
Ti 113.374 SM   i  , 
Ti 113.643 SM 
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Ti Ti 

Element 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
TI 
TI 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
TI 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
TI 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

T; 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
T, 

Wavelength 

114.053 
116.910 
118.131 
118.913 
119 050 

119.268 
120.226 
120.406 
120.559 
121 464 

121.622 
121 783 
121.922 
S22.136 
122.376 

122.847 
122.894 
123.063 
123.196 
123.253 

I24.lt* 
124.555 
124.632 
124.940 
125.195 

125 744 
126,276 
128.111 
128.591 
128.731 

128.871 
129.288 
129.418 
131.102 
131.474 

133.623 
132.924 
133.053 
133 170 
133.482 

133.568 
13'.721 
133*66 
133990 
134.287 

134 701 
534.894 
135.326 
135.458 
140.240 

141.208 
142.543 
144.092 
144.461 
147.316 

148.014 
149.842 
155.494 
155.545 
157.378 

158.042 
158.391 
158.952 
165.653 
166.566 

Iutcnuly 

3 
6 
6 
6 
6 

10 
1 
1 

20 
6 

3 
I 
6 

6 
10 
6 

Mvtuplet Cotitauraron Term J-J Reference« 

S3« 
S30 
Sao 
S3C 

s» 
S30 
S30 
Si) 

SJO 
SJO 
330 
S» 
S30 

SM 
S30 
S30 
SM 
SJO 

S30 
S30 
S30 
S30 
SJO 

S30 
SM) 
S30 
S30 
SJO 

SJO 
Gi7 
Gl7 
S30 
S30 

S3Ö 
SJO 
S30 
G17 
S30 

S30 
S30 
G!7 
GI7 
S30 

S30 
SJO 
S30 
S30 
S30 

SJO 
S30 
S30 
S30 
S30 

S30 
SJO 
S30 
S30 
S30 

S30 
SM) 
SJO 
SJO 
SM) 
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Ti Ti 

Element 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
I I 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
T. 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
1i 
Ti 

Ti 
Ti 
Ti 
Ti 
Ti 

Ti 
Ti 
Ti 
Ti 
Yi 

Ti 
Ti 
Ti 
Ti 
Ti 

Wavelength 

167.625 
167.930 
168.162 
!68.192 
169.036 

171.392 
171.723 
176.105 
176.538 
177 729 

179.842 
186.417 
187.671 
187.752 
187.819 

190.181 
190.762 
192 102 
192.272 
192.474 

193.501 
193.534 
193.585 
193.668 
193.737 

193.79! 
194.039 
194.420 
194.490 
196.443 

196.785 
197.178 
197.629 
197.697 
197.843 

198.079 
198.137 
198.311 
198.540 
199.960 

199.993 
200.69! 
202.303 
205.880 
220.045 

220.739 
221.497 
222.021 
224.169 
224.818 

225.033 
226.409 
226.462 
226.561 
226.629 

226.680 
226.722 
227.639 
228.135 
229.619 

230.155 
230.304 
230.425 
230.591 
231.55? 

In'eotity 

1 
1 

10 
10 

I 

3 
3 
1 
1 
1 

1 
1 

1 
I 
3 
3 
6 

1 
3 
6 

10 
1 

1 
I 
1 
3 
1 

I 
1 
f 

6 
3 

1 
3 
3 
3 
3 

I 
1 
I 

10 
\ 

Multiple! C->ofifiir»'ioii Ten» J - J        Rtfe. joce* 
mi 

SJO 
SJO 
SJC 
S30 
SJO 

S30 
SJO 
SJO 
S30 
S30 

S30 
S30 
S30 
SJO 
SJO 

S30 
S» 
S?0 
S:o 
S30 

S3« 
sjo 
SJO 
SJO 
SJO 

SJO 
SJO 
SJO 
SJO 

SJO 

T30 
SJO 
5,10 
SJO 
S30 

SJO 
S30 
SJO 
SJO 
S30 

SJO 
SJO 
SJO 
SJO 
SJO 

SJO 
SJO 
S30 
S30 
S30 

SJO 
SJO 

SJO 
SJO 
SJO 

S30 
SJO 

S30 
S30 
SJO 

S30 
SJO 

SJO 
SJO 
SJO 

H   He   Li   Be   B   C   N   0   F   Ne   Na   Mg   Al P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mo   Fe   Co   Ni   Cv   7.u   Ga   Ge   As   Se   Br   Kr 
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Ti Ti 

Element Wavelength Intensity Multiple* Configuration Tern 1-i References 

Ti 232.361 S» 
Ti 232.466 SJO 
Ti 232.711 SJO 
Ti 232.847 SJO 
Ti 233.737 S30 

Ti 234.184 SJO 
Ti 234.680 S30 
Ti 234.902 SJO 
Ti 235.096 10 SJO 
Ti 235.316 3 S30 

Ti 235.353 6         ! s» 
Ti 235.450 6 SJO 
Ti 235.683 20 S30 
Ti T3V887 SM 
Ti 736.914 SJO 

Ti 237.059 •,        ; SJO 
T; 237 250 SJO 
Ti 23,519 SJO 
Ti 237.826 SJO 
T; 238.054 SJO 

Ti 238.294 SJO 
Ti ?38,6P<~ SJO 
Ti .39 404 SJO 
Ti ::39.<V!3                1 SJO 
Ti 240.J09 SJO 

Ti 240.321 SJO 
Ti 240.926 10 SJO 
Ti 241.013 SJO 
Ti 241.240 S30 
Ti 241.271 SJO 

Ti 241.750 SJO 
Ti 241.917 SJO 
Ti 242.059 SJO 
Ti 242.403 SJO 
Ti 242.475 SJO 

Ti 242.604 SJO 
Ti 242.847 SJO 
Ti 243.035 SJO 
Ti 243.259 SJO 
Ti 243.503 SJO 

Ti 243.968 SJO 
Ti 244.291 S30 
Ti 244.482 SJO 
Ti 244.779 SJO 
Ti 245.258 SJO 

Ti 245.535 SJO 
Ti 245.637 SJO 
Ti 245.894 SJO 
Ti 245.937 SJO 
Ti 246.198 SJO 

Ti 246.235 SJO 
Ti 246.395 SJO 
Ti 246.564 10 SJO 
Ti 246.699 SJO 
Ti 246.743 SJO 

Ti 247.135 SJO 
Ti 247.278 SJO 
Ti 247.385 SJO 
Ti 247.536 SJO 
Ti 247.719 SJO 

Ti 247.929 i 
SJO 

Ti 248. (50 SJO 
Ti 248.481 SJO 
Ti 243.592 SJO 
Ti 248.908 2ft SJO 

302 

ill ilmrri n Mi..al^JllBim 



Ti Ti 

Element Wavelength Intensity Multiple! Configuration 
 i 

Term J-J Reference* 

Ti 248.980 6 S30 
Ti 249.229 1 S30 
Ti 249.278 1 SJO 
Ti 249.471 1 S30 
Ti 249.529 1 S30 

Ti 249.589 3 SJO 
Ti 249.632 1 S30 
Ti 249.688 1 SJO 
Ti 249.785 1 SJO 
Ti 249.920 20 SJO 

Ti 249.984 3 SJO 
Ti 250 050 1 SJO 
Ti 250.339 SJO 
Ti 250.790 3 SJO 
Ti 250.999 10 S30 

Ti 251.266 6 SJO 
Ti 251.533 6 SJO 
Ti 251.622 35 SJO 
Ti 251.715 1 SJO 
Ti 251.800 6 SJO 

T: 252.065 20 SJO 
Ti 252.874 3 SJO 
Ti 253.427 1 SJO 
Ti 253.518 1 SJO 
Ti 253.591 1 S30 

Ti 253.674 1 SJO 
Ti 253.906 3 SJO 
Ti 254.188 3 SJO 
Ti 254.288 20 SJO 
Ti 254.485 6 SJO 

Ti 254.574 1 SJO 
Ti 254.859 1 SJO 
Ti 255.439 1 SJO 
Ti 255.628 3 SJO 
Ti 255.754 1 SJO 

Ti 255.813 10 SJO 
Ti 255.875 6 SJO 
Ti 256.149 £ SJO 
Ti 256.305 10 SJO 
Ti 256.338 3 1 SJO 

Ti 256.454 10 SJO 
Ti 256.525 1 SJO 
Ti 256.586 20 SJO 
Ti 256.685 3 SJO 
Ti 256.732 6 SJO 

T 256.815 1 SJO 
Ti 256.869 I SJO 
T' 257.003 10 SJO 
li 257.155 6 SJO 
1* 
It 257.382 1 SM. 

Ti 257.430 6 SJO 
Ti 257.645 6 SJO 
Ti 258.008 1 S30 
Ti 258.056 1 SJO 
Ti 258.178 1 SJO 

Ti 258.267 1 SJO 
Ti 258.467 1 SJO 
Ti 258.868 3 SJO 
Ti 258.930 3 SJO 
Ti 258.969 3 SJO 

Ti 259.311 6 SJO 
Ti 259.448 35 SJO 
Ti 259.649 20 SJO 
Ti 259.835 10 SJO 
Ti 259.895 3 SJO 
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Ti Ti 
  

Element Wivelength Intensity     Multiple! Configuration Term J-J References 

Ti 260.251 60 S» 
Ti 260.408 1 S» 
Ti 260.522 6 SM 
Ti 260.566 1 S30 
Ti 260.829 1 SM 

Ti 260.986 3 SM 
Ti 261.026 10 S30 
Ti 261.224 1 S» 
Ti 261.280 1 S30 
Ti 261.365 1 S30 

Ti 261.493 10 $30 
Ti 261.578 1 SM 
Ti 261.916 1 SM 
Ti 262.300 3 S30 
Ti 262.499 1 s» 
Ti 262.651 10 S30 
Ti 262.894 1 S30 
Ti 262.967 1 S30 
Ti 263.384 6 S30 
Ti 263.658 6 S30 

Ti 263.822 1 S30 
Ti 264.272 20 S30 
Ti 264.367 3 $30 
Ti 264.650 1 S30 
Ti 264.739 1 S30 

T: 264.958 1 S30 
fi 265.145 3 S30 
Ti 265.255 1 SJO 
Ti 265.574 6 SM 
Ti 265.666 1 SM 

Ti 266.180 3 SM 
Ti 266.670 3 SM 
Ti 267.024 3 SM 
Ti 267.187 1 SM 
Ti 268.269 6 SM 

n 268.566 1 SM 
Ti 268.699 1 S30 
Ti 268.748 1 SM 
Ti 269.010 1 SM 
Ti 269.314 1 S30 

Ti 269.708 1 330 
Ti 269.939 10 SM 
Ti 270.067 j S30 
Ti 270.281 10 S30 
Ti 270.443 1 S3G 

Ti 270.675 10 SM 
Ti 270.913 6 SM 
Ti 271.030 6 S30 
Ti 271.234 v> SM 
Ti 2^1.488 6 SM 

Ti 271.892 1 S30 
Ti 272.417 3 SM 
Ti 272.569 3 S30 
Ti 272.707 1 SM 
Ti 273.562 6 S30 

Ti 273.916 3 SM 
Ti 274.028 6 S30 
Ti 275.128 3 SM 
Ti 275.979 1 SM 
Ti 276.565 35 SM 

Ti 276.909 1 S30 
Ti 277.034 1 SM 
Ti 277.111 3 SM 
Ti 277.168 1 SM 
Ti 277.760 1 S30 
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Ti Ti 

Ekffledl Wavelength Identity Multiple! Configuration Term J-J Xefereoce« 

Ti 277.866 3 SJO 
Ti 277.984 3 SJO 
Ti 278.065 35 SJO 
Ti 278.331 60 S30 
Ti 278.627 10 S30 

Ti 278.926 6 530 
Ti 279.140 35 S30 
Ti 279.195 3 SJO 
Ti 279.654 6 S» 
Ti 280.284 20 S3« 

Ti 281.191 1 S30 
Ti 282.086 6 SJO 
Ti 282.520 1 SJO 
Ti 283.204 1 SJO 
Ti 283.316 1 SJO 

Ti 284.349 20 SJO 
Ti 284.829 1 SJO 
Ti 285.417 90 SJO 
Ti 285.543 35 SJO 
Ti 285 672 6 SJO 

Ti 285.726 3 SJO 
Ti 285.860 10 SJO 
Ti 286.233 1 SJO 
Ti 286.333 1 SJO 
Ti 286.532 20 SJO 

Ti 287.041 10 SJO 
Ti 287.355 6 SJO 
Ti 287.400 6 SJO 
Ti 288.125 6 SJO 
Ti 288.232 6 SJO 

Ti 289.015 3 SJO 
Ti 289.178 1 SJO 
Ti 289.318 10 SJO 
Ti 289.456 1 SJO 
Ti 289.731 1 SJO 

Ti 289.992 1 SJO 
Ti 290.215 10 SJO 
Ti 290.344 3 SJO 
Ti 290.385 20 SJO 
Ti 290.506 1 SJO 

Ti 290.601 6 SJO 
Ti 290.726 3 SJO 
Ti 291.186 60 SJO 
Ti 291.403 6 SJO 
Ti 291.585 3 SJO 

Ti 291.958 1 SJO 
Ti 292.401 1 SJO 
Ti 253.033 1 SJO 
Ti 293.240 1 S30 
Ti 293.549 ! S30 

Ti 293.640 1 S30 
Ti 293.944 20 SJO 
Ti 294.239 1 SJO 
Ti 294.302 3 S30 
Ti 295.070 6 SJO 

Ti 295.207 6 SJO 
Ti 297.106 3 S30 
Ti 297.312 1 S30 
Ti 297.418 1 S30 
Ti 297 «7 6 SJO 

Ti 297.858 1 SJO 
Ti 298.014 3 S30 
Ti 298.380 1 S30 
Ti 299.563 3 « S30 
Ti 299.839 1 S30 
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Ti Ti I 

Element Wivekngth Intensity Multiple! Coofiguraboa Tern J-J Reference! 

Ti 300416 S30 
Ti JO!.244 S30 
Ti 302.007 S30 
Ti 302.558 S30 
Ti 302.906 S30 

Ti 303.791 SW 
Ti 303.891 35 S30 
Ti 306 083 S30 
Ti 307.493 S30 
Ti 308.408 S» 
Ti 310.518 SJO 
Ti 314.940 S30 
Ti 315.670 SJO 
Ti 315.779 SJO 
Ti 316.987 S30 

Ti 318.543 SJO 
Ti 319.887 SJO 
Ti 324.047 SJO 
Ti 325.767 SJO 
Ti 326.259 SJO 

Ti 328.248 SJO 
Ti 331.074 SJO 
Ti 332.554 SJO 
Ti 334.859 SJO 
Ti 343.668 SJO 

Ti 349.299 SJO 
Ti 351.126 6 SJO 
Ti 351.351 SJO 
Ti 352.348 SJO 
Ti 352.574 SJO 

Ti 353.757 SJO 
Ti 354.843 SJO 
Ti 368.818 3 SJO 
Ti 370.408 SJO 
Ti 371.332 SJO 

Ti 371.410 6 SJO 
Ti 375.508 SJO 
Ti 385.211 SJO 
Ti 394.153 SJO 
Ti 396.288 SJO 

TITANIUM I (Ti0+), Z = 22 
Ground State  ls22s22p63s23p63d24s2 3F2 (22 electrons) 

Ionization Potential 55 010 cm1; 6.82 eV 
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Ti II Ti m 

TITANIUM II (Ti1+), Z « 22 
Ground State  ls*2sl2p832»3p«3ds4s 4FM (21 electrons) 

Ionization Potential 109 506 cm'; 13.58 eV 

Element Wavelength In'roirty Multiplel Cottfifimtioo Term J-J References 

Ti II 
Ti II 
Ti II 
Ti II 
Ti II 

Ti II 
Ti II 

1906.30 
1908.29 
1909.33 
1909.74 
1911.01 

1914.11 
1914.32     P 

300 
200 
200 

50 

25 

M,(a,F)4s-3d4$(a»D)4p 
3d*(a»F)4s  W4s(a»D)4p 
3d*(a'F)4s - 3d4s(a'D)4p 
3d2(a'F)4s   2d4s(a>D)4p 
3d'(a'F)4s-3d4s(a»D)4p 

3d'(a»F)4s - 3d4$(a«D)4p 
3d«(a»F)4s-3d4s(a»D)4p 

g'F *D' 
g'F 'V 
g'F'D- 
g*F *D" 
g'F-'D' 

g'F *D' 
g*F 'D° 

%-% 

%-* 

M23 
1123 
M23 
M23 
M23 

M23 
M23 

TITANIUM III (Ti2+), Z = 22 
Ground State  ls22s22p83s23p63d2 3F2 (20 electrons) 

Ionization Potential 221 735 cm1; 27.491 eV 

Element Wavelength 
  

Intensity Multiple! Configuration Tenn J-J References 

Ti III 1002 38 5 3d4s-4s4p »D-»P° 2-2 R2* 
Ti III 1004.68 40 3d 4s-4s 4p 

aD-»r 3-2 R26 
Ti III 1005.75 10 3d4s-4s4p »D-»P° 1-1 R26 
Ti HI 1007.15 20 3d 4s - 4s 4p »D - 'P° 2-1 R26 
Ti III 1008.08 10 3d 4s - 4s 4p >D-'P° 1-0 R26 

Ti III 1235.461 2 3d2-3d4p g'F-'P" 2-1 M9 
Ti III 1237.028 4 3d'-3d4p g'F - »P° 3-2 M9 
Ti HI 1282.484 125 2 3d2-3d4p g'F - 'F° 3-4 M9 
Ti II! 1286.228 90 2 3d2-3d4p g'F  'F° 2-3 M9 
Ti HI 1286.365 700 2 3d2-3d4p g'F-'F" 4-4 M9 

Ti HI 1289.299 500 2 3d2-3d4p g'F-'F" 3-3 M9 
Ti HI 1291.622 450 2 3d»-3d4p g»F-'F° 2-2 M9 
Ti HI 1293.228 400 2 3d2-3d4p g3F - 'F° 4-3 M9 
Ti HI 1294.698 600b 1 3d2-3d4p g'F - 'D° 3-3 M9 
Ti III 1295.883 400 1 3d2-3J4p g'F-'Dr 2-2 M9 

Ti III 1298.659 1000b 1 3d2-3d4p g'F  »D° 4-' M9 
Ti III 1298.970 800 1 3d»   3d4p g'F-'D" 3- M9 
Ti III 1327.592 550 4 3d2-3d4p iD-'P° 2-1 M9 
Ti HI 1329.837 40 3d'-3d4p g'F - 'D° 2-2 M9 
Ti III 1339.691 170 3d»-3d4p >D-'F° 2-3 M9 

Ti III 1365.021 6 3d2-3d4p sp. ip° 0   1 M9 
Ti HI 1368.442 25 3d'-3d4p sp. ip° 2-1 M9 
Ti HI 1379.960 25 3d2-3d4p >D-'P" 2-1 V9 
Ti HI 1420.036 300 3d2-3d4p 'P - 'P° 1-2 M9 
Ti III 1420.440 280 3d2-3d4p 'P-'? 0-1 M9 

Ti HI 1421.631 280 3d2-3d4p T-'P° 1-0 M9 
Ti III 1421.767 250 3d2-3d4p 3p . 3p° 1-1 M9 
Ti III 1422.405 650 3d2-3d4p 'P - 3P° 2-2 M9 
Ti HI 1424.140 300 3d2-3d4p jp    3p° 2-1 M9 
Ti III 1433.85 40 3d2-3d4p 'S - »P°          ? 0-1 R26 

Ti III 1450.358 25 3d2-3d4p •D - »F° 2-2 M9 
Ti HI 1455.194 1000 5 3d2-3d4p >G - 'F° 4-3 M9 
Ti III 1455.734 8 3d2-3d4p •D-'D° 2-2 M9 
Ti III 1491.978 35 3d2-3d4p Sp . 3p° 2-3 M9 
Ti HI 1495.08 20 3d2-3d4p 'S - 'P°                 ? 0-1 R26 
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Ti III Ti IV 

Element Wiveknjth lnleniit - Multiple! Coofiguraiaoa Term J-J References 

Ti III 1496.597 30 3d« - 3<I4p •v *r 1-2     M9 
Ti HI 1498.697 600 3 3d* 3d4p 'D-'D' 2-2 M9 
Ti III 1499.173 300 3d«  3d4p *P-*D* 2-3 M9 
Ti III 1502.311 200 3d*-3d4p »P-*D' 1-2 M9 
Ti III 1504.621 120 3d*-3d4p *p*D* 0-1 119 

Ti III I5C4.974 70 3d*-3d4p jp *0' 2-2 M9 
Ti III 1506.084 m 3d'-3d4p *P »D* 1-1 If« 
Ti III 1>.5.U 5 3d4p  3d4d »D° - *P 3-2 RM 
Ti III 1733.58 20 3d4p - 3d4d »D* - »F 1-2 R26 
Ti III I"'A36 20 3d4p - 3d4d »D'-*F 2-3 R26 

Ti HI 1787.32 40 3d4p - 3d4d »D° - »F 3-4 RK 
Ti HI 1783.86 20 3d4p-3d4d 'D' - »F 2-2 R26 
Ti HI 1792.56 40 3d4p - 3d4d »D' - >F 3-3 R26 
Ti HI 1797.10 10 3d4p-3d4d »r *F 2-2 R26 
Ti HI 1797.69 20 3d4p-3d4d *F  »F 3-4 R26 

Ti HI 1811.09 40 3d4p-3d4d >p>F 4-4 R26 
Ti HI 1825.30 10 3d4p-3d4d jp.jp 1-2 R26 
Ti HI 1828.14 it» 3d4p-3d4d »r-'P 2  2 R26 
Ti III 1829.42 10 3d4p-3d4d jp.jp 1-1 R26 
Ti HI 1831.31 10 3d4p-3d4d jp-.jp 1-0 R26 

Ti III 1832.21 10 3d4p  3d4d »p..jp 2-1 R26 
Ti HI 1897.27 10 3d4p-3d4d «D°-»D 2-2 R26 
Ti HI 1901.31 60 3d4p-3d4d »D°-»D 3-3 R26 
Ti III 1926.18 5 3d4p-3d4d *r 's 11 R26 
Ti III 1929.34 20 3d4p-3d4d »PJ - »s 2-1 R26 

Ti HI 1935.18 60 3<f4p  3d4d r*-*G 2-3 R26 
Ti HI 1941.40 80 3d4p-3d4d jp.JG 3-4 R26 
Ti III 1948.79 100 3d4p-3d4d V-*G 4-5 R26 
Ti HI 1957.02 5 3(i4p - 3d4d »F°-"G 4-4 

  
R26 

TITANIUM IV (Ti3+), Z = 22 
Ground State ls22s22p63s23p63d 2Da/2 (19 electrons) 

Ionization Potential 348 973 cm1; 43.266 eV 

Element Wavelength Intensity   ' Multiple! Configuration Term J-J References 

Ti IV 362.520 i     ! S30 
Ti IV 363.003 i      1 S30 
Ti IV U3.487 6         j 3d-4f g3D-»F %-% S30.R26 
Ti IV 424.160 6 3d-4f g'D-'F •k-Vi S30.R26 
Ti IV 729.39 10 4p-6s »P°-»S %-Vi R26 

Ti IV 776.82 200                1 3d-4p g'D-'P" %-* M23.R26 
Ti IV 779.14 400         '      1 3d-4p *»D-*P° fc-% M23.R26 
T: IV 781.78 400 1 3d-4p g*l) - *P° %-% M23.R26 
Ti IV 1183.63 100 4p-5s ip«. is Vi-% R26 
Ti IV 1195.25 100 4p-5s jp°   »s %-ft R26 

Ti IV 1451.75 600 3 4p-4d »P°-»D Vi-% M23.R26 
Ti IV 1467.35 600 3 4p-4d »P°-»D %-% M23.R26 
Ti IV 1469.2! 300 3 4p-4d sp-.»D %-% M23,R24 
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Ti V Ti VI 

TITANIUM V (Ti«+), 2 = 22 
Ground State  ls*2s,2p*3s*3p« »So (18 electrons) 

Ionization Potential 800 300 cnr:; 99.20 eV 

Elercfnl Wavelength 
 1 

Intensity Muluplet Configuration Tcnn J-J References 

Ti V 
Ti V 
Ti V 
Ti V 
Ti V 

Ti V 
Ti V 
Ti V 
Ti V 
Ti V 

144.551 
145.79 
146.897 
162.984 
164.446 

225.347 
228.909 
252.958 
323.365 
363.145 

6 
1 
3 

20 
35 

400 
250 
900 

85 
1 

3s»3p«-3i3p»4p 
3p« venös 
3p« - 3p'(»F)6s 
3p«-3p»(»n5s 
3p«  3p»(»F)5s 

3p«-3p»(,F)4s 
3p»-3p*(«P)4s 

3p»-3p»(*F)3d 
3p»-3p1(»F)3d 

*'S »F 
S'S-'F 
g'S »F 
«•S-'P- 

g'S   'P' 
g'S-'F 
e'S-'F 
ff'S->D° 
g'S-'F 

0-1 
0-1 
0-1 
0-1 
0-1 

0-1 
0-1 
0-1 
0   1 
0-1 

S29 
S29 
S» 
S» 
S» 

S» 
S29 
S» 
S» 
S29 

TITANIUM VI (Ti5+), Z = 22 
Ground State  ls22s22p«3s23p5 2PS/2 (17 electrons) 

Ionization Potential 962 700 cur1;  119.36 eV 

Klemea; Wavelength Intensity Multipbl Configuration Term J-J   |    References 

Ti VI 125.456 10 3pf- V('D)5d g*F-*D % - % 1 S29 
Ti VI 125.689 6 3ps-3p4('D)5d g'F-»P % - % i S29 
Ti VI 126.330 3 3ps-3p4('D)5d g3F-»D Vi - % j S2" 
Ti VI 126.566 1 ?ps  3p4('D)5d g»F - *P          ? V, - % ' S30.K8 
Ti VI 128.450 1 3p6-3p4(3P)5d g'F-4F % - «A j S29 

Ti VI 129.148 3 3p'-3p4(sP)5d JJ«F-»D % - % i S29 
Ti VI 129.249 6 3ps-3p4(3P)5d g'F-'D % - %.   S» 
Ti VI 130.153 3 3p'-3p4(3P)5d g3F - *D          ? ■A - «A i S30.K8 
Ti VI 136.714 6 3p5-3p4('D)5s g»P°-2D *A-% 329 
Ti VI 137.813 3 3p5-3p4('D)5s g»F-«D Vi-% 329 

Ti VI 139.911 3 3ps-3p4(3P)5s g«F-*r- %-V: 329 
Ti VI 140.443 20 3ps-3p4(3P)5s g*P°-aP *-'.i S29 
Ti VI 141.061 3 3ps-3p4(»P)5s g'F-'P %-"A S29 
Ti VI 141.113 10 3p5-3p4(»P)5s g3F-4P %-% S29 
Ti VI 141.988 3 3p5-3p4('S)4d g»F-»D %-** S29 

Ti VI 143.176 1 3ps-3p4('S)4d «>F-»D %-H S29 
Ti VI 148.104 3 3p5-3p4('D)4d g»F-»D %-% S29 
Ti VI 148.303 20 3p5-3p4('D)4d g*P°-»D %-•» S29 
Ti VI 149.010 20 3p5  3p4('D)4d g'F-'P ft-*A S29 
Ti VI 149.392 10 3p5-3p4('D)4d g»F-'D %-% S29 

Ti VI i '9.560 10 3p'-3p4('D)4d gi¥°.2S %-Mi S29 
Ti VI 150.213 3 3p5-3p4(>D)4d g'F-'P •A-% S29 
Ti VI 150.315 3 3p»-3p4('D)4d g3F-'P ■A-% S29 
Ti VI 151.897 1 3p5-3p4(3P)4d g*P°-"P **-% S29 
Ti VI 152.338 10 3p5-3p4(3P)4d g2P°-»F %-% .529 

Ti VI 152.960 10 3p»-3p4(3P)4d g*P°-'F %-% S29 
Ti VI 153.255 3 3p5-3p4(3P)4d g*F-*P ¥»-% S29 
Ti VI 153.384 3 3ps-3p4(3P)4d g»p°-»D %-% S29 
Ti VI 153.550 35 3p5-3p4(3P)4d g»P°  'D »A-«A S29 
Ti VI I54.1Ö1 1 3p5-3p4('P)4d £*F-«F %-% S29 

Ti VI 154.768 6 3ps-3p4(3P)4d k ?»»D "A-% S29 
Ti VI 182.151 90 3ps-3p4(1S)4s s«r-*s %-% S29 
Ti VI 184.106 35 3p8-3p4(lS)4s «*P°-»S ■A-% S29 
Ti VI 192.710 20 3ps-3p4('D)4s g^'-H) *A-% E20 
Ti VI 192.754 250 3ps-3p4('D)4s g'F-'D »A-% S29 

52.1-206 O - 73 - 21 
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Ti VI Ti VII 

Element Wavelength Intensity Multiplet Configuration Term J-J Reference» 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti VI 

194.9C0 
197.460 
198.977 
199.759 
201 311 

200 
200 
400 
200 
90 

3p»-3p4('D)4i 
3p»-3p4(»P)4» 
3p»-3p«(»P)4» 
3p» - 3p4(«P)4s 
3p»-3p4(*P)4s 

g'r *D 

gtp.np 
g*r »p 
g*r-w 

S29 
S29 
S29 
ar: 
S29 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti VI 

201.865 
203.200 
203.434 
247.450 
250.482 

125 
6 
3 

250 
1000 

3p»-3p4(»P)4s 
3p*-3p4«>P)4s 
3rr»-3p4('P)4s 
3p»-3p4('D)3d 
3p»-3p*CD)3d 

g'r *p 
g*r *r 
g*r 4P 
g*r »D 
t*r-*D 

S29 
S» 
S» 
S29 
S29 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti VI 

251.071 
254.03 
255 375 
257.855 
259.232 

700 
200 
300 
250 
250 

3p»-3p«(,D)3d 
3p»-3p4('D)3d 
3p»-3«j4('D)3d 
3p5-3p"('D)3d 
3p*-3p4('D)3d 

g*r*v> 
g*r «p 
g*r-n> 
g*r-*r 
g*r-*p 

S29 
FH.K8 
S29 
S29 
S29 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti V! 

263.246 
267.343 
282.215 
283.586 
288.355 

250 
200 

1 
20 
60 

3p*-3p*('D)3d 
3p*-3p4(,D>3d 
3p»-3p4(lS)3d 
3p»-3p4('S)3d 
3p»-3p4('S)3d 

g*r*s 
g*r «s 
g*r*D 

*SP°-'I> 

S29 
S29 
S29 
S29 
S29 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti VI 

301.913 
330.703 
331.767 
334.457 
341.109 

20 
60 
6 

2o 
20 

3p'-3p4('D)3d 
3p»-3p4(3P)3d 
3p»-3p4(3P)3d 
3p3-3p4('P)3d 
3p»-3p4(»P)3d 

g*r-*F 
*'P°-*D 
*2P° 4P 

g*?° -»D 
g*r-*D 

S29 
S29 
S29 
S29 
S29 

Ti VI 
Ti VI 
Ti VI 
Ti VI 
Ti VI 

342.595 
346.728 
349.574 
353.877 
508.575 

35 
1 
6 
6 

'000 

3p»-3p4(3P)3d 
3ps-3p4('P)3d 
3ps - 3p4(3P)3d 
3p»-3p4(3P)3d 

35^-35 3?« 

g*p°-*p 
g*P>.*P 
**p°-«p 

*3P°-«S 

»A-'/i 
S29 
S29 
S29 
S29 
S27 

Ti VI 524.113 900 3s23ps-3s3p« g*P°-»s %-% S27 

TITANIUM VII (Ti6+), Z = 22 
Ground State  ls22s22p63s23p4 3P2 (16 electrons) 

Ionization Potential 1 136 000 cm1;  140.8 eV 

Element Wavelength. Intensity Multiple! Configuration Term J-J References 

Ti vn 128.269 1 3p4 - 3p3(2P°)4d S3P-'D° 2-3 G17.S29 
Ti VII 129.603 1 3p4 - 3p3(2P°)4d g*P-3D° 1-1 S29 
Ti VII 129.722 3 3p4   3p3(2P°)4d g3P-3D° 1-2 S29 
Ti VII 131.284 1 3p4-3p3(2P°>4d iD. ip"          ? 2-1 S30.K8 
Ti vn 131.937 6 3p4-3p3(2r/)4d g3P-'D°          ? 2-2 S30.K8 

Ti VII 132.093 1 3p4-3p3(2P°)4d ■ D-»F° 2-3 S29 
Ti VII 132.149 3 3p4-3p3(2P°)4d <D->D° 2-2 S29 
Ti VII 132.322 1 3p4-3p3(2D°)4d gip.Sp» 2-1 S29 
Ti VII 132.351 1 3p4-3p3(2P°)4d >D - 3DU 2-3 S29 
Ti VII 132.522 6 3p4 - 3p3(:'D")4d g3P - 3D° 2-2 S29 

Ti VII 132.733 10 3p4-3p'(2n°)4d g*P-3D° 2-3 S29 
Ti VII 132.837 3 3p4-3p3(2D°)4d g3p _ sp°              7 2-2 S30.K8 
Ti VII 132.982 1 3p4-3P

3(2D°)4d g'P-SS" 1-1 S29 
Ti VII 133.218 6 3p4   3p3(2D°)4d g3P - 3s°       ■>. 0-1 S30.K8 
Ti VII 133.385 1 3p4-3p3(2D")4d g3J> . ip°                 ? 0-1 S30.K8 
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Ti vn Ti vn 
Hlemeol Wavelength 

«■ i              ■                                       — 
iD.^mily      Multiple! |                          Coaf«uraUos Term J   J References 

Ti VII 133.633 3 
! 

3p4 - Jp'CD"»« g'P -V 1 -2 S» Ti VII 
Ti VII 

135.801 
136.267 

20 
6 3p4-3p»(W)4d 

'D-'F 
■D - 'D° 

2-3 
2-2 

S» 
S29 Ti VII 

Ti VII 
136.815 3 3p«-3p»Cn4d 'S   'P* 0-1 S29 137.661 20 3p4-3p*(4S')4<S gf -*l>' 2-3 S29 

Ti VII 
Ti VII 
Ti VII 
Ti VII 
Ti vn 

138.548 10 3p4  3p»<«S')4d ff-nr 1-2 S29 138.814 1 3p4-3p»(4S°)4d t*r-ny 0-1 S» 164.173 10 3p«-3p'(«P-)4$ g*ew 2-2 S» I64.47S 3 ip4-3p'(»P")4s «*P -*r 2-1 S29 165.40! 6 3p«-3p»('n4s gf-T i-2 S29 
Ti vn 165.7-6 1 3p4-3p»(»P")4s °*V -'V 11 S» Ti VII 
Ti VII 
Ti VII 
Ti VII 

165.8 6 
166.0 7 
168.632 

3 
10 
10 

3p4   3p»(*P*)4s 
V   Zi-'f? )4s 
3p«-3p»(»D')4s 

gV-V 
g*pf 

1-0 
0-1 
2-2 

S29 
S29 
S29 169.301 20 3p«-3p»(»P*)4s »D-'P* 2-1 S29 

Ti VII 
Ti VII 
Ti VII 
Ti VII 
Ti vn 

170.358 !25 3p4 - 3p*(»D*)4s t*p-nr 2-3 S29 170.559 20 3p4 - 3p*('D*)4s g*P*D' 2-2 S29 170.938 3 3p4-3p3(»P°)4s 'D-3P° 2-2 S29 171.888 20 3p4-3p,(,D'')4s g*P-*D' 1-2 S29 
171.952 6 3|r4-3p»(*D*)4d S»P->D° 1-1 S29 

Ti vn 
7i VII 

172.353 6 3p4-3p'(,D°)4s g*P*D' 0-1 S29 
175.812 90 '     3p4 - 3p,(,D,,)4s •D - 'D° 2-2 S29 Ti VII 

Ti VII 
Ti vn 

177 238 60 3p4 - 3p3(4S°)4s g'P -'S° 2-1 s» 178.572 10 3p4-3p»(«P°)4s iS   ip» 0  1 s» 178 673 20 3p" - 3p3(4S°)4s g*P*S° 11 S» 
Ti VII 
Ti VII 
Ti vn 
Ti VII 
Ti VII 

179.107 10 3p4 - 3p3(4S°)4s g'P 'S° 0-1 S29 24.V037 3 ip'ipH1?")^ g'P  «D° 1-2 S29 250 913 
252.162 

3 
200 

3p4  3p'(»P°)3d 
3p4-3p3(»P°)3d 

g'P->D° 
g*P-'D° 

2-1 
2-2 

S29 
S» 

252.275 800 3p*-3p*(*P")3d •D-'F 2-3 S29 
Ti VII 252J71 60 3p4-3pJ(»P°)M 'S-'P* 0-1 S29 Ti VII 253.811 200 3p4-3p3(3P°)3d g'P  'D* 1 -1 S29 Ti VII 2_*.022 800 3p4-3ps(aP°)Jd g'P-*D° 2-3 S29 Ti vn 25»687 200 3p4-3p3(2P°)3d g*P*D° 0-1 SK Ti VII 255.076 250 3p4-3ps(,P°)3d g'P-'D' 1-2 S29 
Ti VII 260.704 250 3p4-3ps(»P°)3d •D-'D° 2-2 S29 Ti VII 261.851 60 3p4-3p3(*D0)3d ^»p.ip" 2-1 S29 Ti VII 263.944 35 3p4-3p»(,P°)3d g'P-'P- 2-1 S29 Ti vn 264.823 250 3p4-3p3(>P°)3d g*P-'P° 2-2 S29 Ti VII 264.997 35 3p4-3p3(,D°)3d g»p.ip° 1-1 S29 
Ti vn 265.059 90 3p4-3p3(,P°)3d gjp.sp" 1-0 S29 Ti vn 265.951 60 3p' - 3p3(1D°)3d g'P - »P° 0-1 S29 Ti VII 266.502 200 3p4 - 3p3('D°)3d SSP-3S° 2-1 S79 Ti VII 267.136 60 3p4-3p5(»n3d g'p.'P' 1 -1 S29 Ti VII 268.035 200 3p4-3p3(3P°)3d g*P-'P° 1-2 S29 
Ti VH 268.106 35 3p4-3p3(»P)3d g'P-'P* 0-1 S29 Ti VII 266.493 1 3p4-3p»(*F)3d 'D-3D° 2-2 S29 Ti VII 269.759 50 3p4-3o3(»D°)3d g'P-'S° 1 -1 S29 Ti VII 270.748 10 3p4-3p'('D°)3d g'P-*S° 0-1 S29 Ti VII 279.516 200 3p4-3p3(sD°)3d >D - lP° 2-1 S29 

Ti VII 281.898 200 3p4-3p3(äP°)3d iD - 3P° 2-1 S7.9 Ti VII 282.898 1 3p4-3p3(*P°)3d ■D - >P° 2-2 S29 Ti VII 296.056 35 3p4-3p3(,D°)3d •D-'F 2-3 S29 Ti VII 305.730 1 3p4-3pa(:D'')3d 'S - 'P° 0-1 S29 Ti VII 332.081 6 3p4-3p3(»D°)3d »D - 'D° 2-2 S29 
Ti vn 440.361 125 3s'3p4-3s3p* 'D - >F 2-1 S27 Ti VII 499.853 125 3s33p4-3s3ps jSp.lp» 2-1 S27 Ti VII 505.899 100 3s*3p4-3s3ps ^P-'P" 1 -0 S27 Ti VII 509.127 60 3s*3p4-3s3p5 

«S - 'P° 0-1 S27 Ti VII 509.511 550 3s,3p4-3s3p« g»p. sp° 2-2 S27 
Ti VII 511.442 125 3s33p4-3s3p5 g*p.»P° 1 -1 S27 Ti VII 515.008 125 3s33p4-3s3p5 

g'P - >P° 0-1 S27 Ti VII 521.561 250 3s=3p4-3s3p5 g3P - »P° 1-2 S27 
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Ti VA! Ti vm 

TITANIUM VIU (Ti'+), Z = 22 
Ground State Is*2s*2p«38*311» «SS* (15 electrons) 

Ionization Potential 1 359 000 cm1; 168.5 «V 

Element Wtvekacth iMeuity MuIUpk-t Configuration Tera J-J Reference* 

v. vm 
Hi vm 
Ti vm 
Ti vm 
Ti vm 

148.498 
148.820 
149.653 
149.981 
150.039 

1 

3 
1 

60 

3p»-3p»(»P)4i 
3p»  3p»PP)4s 
3p»-3p*(*P)4s *«S'-«P 

■A-fc 

S30 
SM 
E27 
E27 
E27 

Ti vm 
Ti vra 
Ti VUI 
Ti VUI 
Ti vm 

150.867 
151.484 
151.864 
151.915 
152.164 

35 
10 
10 

1 
20 

3p»-3p»(*P)4s 
3p»-3p»(»P)4s 
3p»-3p»(»P)4i 
3p»-V(i,P)<« 
3p»-3p»(»F,4s 

«D*  »D 
iD"-»D 

»A-'A 
»A-»A 
%-% 
•A-»A 

E27 
EZ7 
E27 
Et7 
E27 

Ti vra 
Ti vra 
Ti VU1 
Ti vra 
Ti vra 

155.456 
155.675 
156.444 
157.112 
157.472 

20 
10 

3 
3 

3p» - 3p»(»P)4s 
3p»-3p*(»P)4s 
3p»-3p»(*F)4s 
3p»-3p»(»P)4s 
3p* - 3p»(*P)4s 

»D* - »P           ? 
»D*  *P 
«Dc  *P 
»p-.iD 
*P*  *D 

%-% 
*A-% 
»A-'A 
"A-»A 
»A-»A 

S30.K8 
EZ7 
EZ7 
E27 
E27 

Ti VIU 
Ti vra 
Ti vra 
Ti VIII 
Ti VIII 

157.528 
160.914 
161.290 
162.016 
162.401 

3 
I 
6 
1 
1 

3p»-3p*(»P)4s 
3p»-3p»(*P)4s 
3p»-3p»(»P)4s 
3p»-3p»(»P)4s 
3p»-3p«(»P>4s 

ip-.iD 
»P°-«P 
«P°  *P 
*P°  »P 
*P*-»P 

»A-'A 
<A-*A 
*A-»A 
fx-H, 
%-Vk 

E27 
E27 
E27 
E27 
K22 

Ti vra 
Ti VIU 
Ti vra 
Ti vm 
Ti vm 

258.610 
261.725 
262.718 
263.564 
267.401 

700 
60 
10 

120 
60 

3p»-3p«(,D)3d 
3p»-3p»('S)3d 
3p" - 3p»('S)3d 
3p»-3p*('S)3d 
3p1 - 3p»PP)3d 

•D'-'F 
*P"-«D 
*P°  *D 
»P°-«D 

«4S°-4P 

«A-% 
%-% 
»A-*A 
»A-»A 
»A-* 

E27 
E27 
K27 
E27 
E27 

Ti vm 
Ti vm 
Ti vm 
Ti vm 
Ti vm 

268.178 
"•69.533 
270.530 
271.591 
272.037 

120 
175 

1 
3 

90 

3p»-3p»(»P)3d 
3p»-3p»(*P)3d 
3p»-3p»('D)3d 
3p»-3p»('D)3d 
3p»-3p»('D)3d 

*«s--«p 
£4S"-4P 

»D° - »D 

»A-»A 
»A-% 
"A-'A 
»A-'A 
%-% 

E27 
E27 
E27 
E27 
E27 

>
>

>
>

>
 

272.369 
272.843 
273.178 
274.514 
276.701 

10 
6 

90 
3 

10 

3p'-3p'(«D)3d 
3p»-3p»(»D)3d 
3p»-3p»('D)3d 

3p»-3p,('D)3d 

«D° - »D 
*D° - *D 
«D" - »D 

tp-.jp 

*A-*A 
»A-'A 
»A-*A 

"A-»A 

E27 
E27 
E27 
S30 
E27 

Ti VUI 
Ti Vfll 
Ti Vill 
Ti VIII 
Ti vin 

277.813 
278.806 
279.940 
289.375 
290.971 

35 
20 
20 

1 
35 

3p»-3p»('D)3d 
3p»-3p*('D)3d 
3p» - 3p»(»D)3d 
3p» - 3p»('D)3d 
3p» - 3p»('D)3d 

«p°.«p 
ip°.»p 
»P°-*D 
>P°.*D 

»A-»A 
■A-'A 
»A-'A 
"A-»A 
»A-»A 

E27 
E27 
"327 
E27 
E27 

Ti VIII 
Ti VIII 
Ti vm 
Ti vm 
Ti VIII 

297.197 
301.297 
302.272 
317.992 
319.463 

20 
6 

60 
1 
1 

3p»-3p*(»P)3d 
3p»-3p»(*P)3d 
3p»-3p»(»P)3d 
3p»-3p»(»P)3d 
3p»-3p»(»P)3d 

»D° - *P 
*D°-»P 
»D° - »P 
ip°.jp 
lp°_lp 

»A-'A 
%-% 
»A-»A 
•A-'A 
»A-'A 

E71 
E27 
E27 
E27 
Er» 

Ti VIII 
Ti VIII 
Ti vin 
Ti VIII 
Ti VIII 

322.698 
324.207 
401.739 
408.535 
479.01 

1 
1 
1 
3 

3p»-3p»(»P)3d 
3p»-3p»(»P)3d 

3s13p»-3s3p4 

3s»3p»-3s3p4 

3s»3p»-3s3p4 

lp°.jp 
*p° _ip 
>D° - »P 
»D°  »P 
»D°-»0 

■A-% 
»A-% 
»A-'A 
»A-tt 
»A-»A 

E27 
E27 
E27 
E27 
E27 

Ti VIII 
Ti VIII 
Ti VIII 
Ti VIII 

480.35 
499.86 
504.70 
514.17 

3s»3p»-3s3p4 

3s»3p»-3s3p4 

3s«3p'-3s3p4 

3s»3p»-3s3p4 

»D"-*D 
g*$°-*V 
g*S°-*P 
g*S° - «P 

»A-*A 
»A-'A 
»A-% 

E27 
F4 
F4 
E77 
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Ti IX Ti X 

TITANIUM IX (Tl*+), Z = 22 
Ground State ls,2s,2p»3s*3p* *P0 (14 electrons) 
Ionization Potential [1 SS6 700] car1; [193] eV 

Efc««eBl Wavelength Intensity Multipfel Coofiguraboa Ten J-J Reference» 

Ti IX 136.595 6 3p» - 3p4$ g*p*r 1-2 sio,Er> 
Ti IX 137.113 3 Jp»-3p4s ^p.«P- 0  1 SJO.E27 
Ti IX 1?:.377 20 3p*   3p4» gw-*r 2  2 S30.E27 
Ti IX 137.743 1 3p*  3p4s »*p-n>* 1-! S30.E27 
Ti IX 137.991 3 3p»   3p4i g*r-*r 10 S30.E27 

Ti IX 138.548 10 3p*-3p4s gVV 2-1 S30.E27 
Ti IX 140.443 35 3p» - 3p4» >D->P* 2-1 sio,Er 
Ti IX 147.157 1 3p*-3p4s 'S-'P* 0-1 SW.E2* 
Ti IX 260.916 6 3p*-3p3d 'D-'P* 2-1 S30.E27 
Ti IX 267.941 120 3p«-3p3d >D-«r 2-3 S30.E27 

Ti IX 274.411 10 3p«-3p3d *»P.»D- 0-1 SW.E27 
Ti IX 275.867 60 3p*-3p3d ^P -»D" 1-2 S30.E27 
Ti IX 276.785 20 3p*-3p3d g*? *V° 1-1 S30.E27 
Ti IX 278.713 225 3p*-3p3d **p-nr 2-3 S30.E27 
Ti IX 279.074 20 3p«-3p3d g*V »D 2-2 S30.E27 

Ti IX 280.027 20 3p»-3p3d g*f-*D'         ? 2-1 S30.E27 
Ti IX 280.141 3 3p»-3p3d «-p-*r 0-1 SM.E27 
Ti IX 281.446 6 3p»  3p3d g*p-*r 10 S30.E27 
Ti IX 282.613 3p*-3p3d g*p-*r 1-1 S30.E27 
Ti IX? 282.720 40 P16 

Ti IX 28S.128 20 3p*-ip3. ■S-'P" 0-1 S30.E27 
Ti IX 285.981 3p»-3p3d r*P -V 2-1 E27 
Ti IX 286.112 20 3p*-3p3J g*p »p° 1-2 330.E27 
Ti IX 289.579 90 3p*  3p3d g*9-*?° 2-2 S30.E27 
Ti IX 304.498 1 3p*-3p3d >D  »P° 2-1 E27 

Ti IX 308.568 35 3p«  3p3d 
iD-jr 2-2 S30.E27 

Ti IX 324.712 1 3s*3p*-3s3ps g*?-ir l-< S30.E27 
Ti IX 333.385 3 3s» 3D1-3s 3p* g»P-'S° 0-1 S30.E27 
Ti IX 336.895 6 3s* 3p»- 3s 3p» ?*P-»S° 1-1 S30.E27 
Ti IX 341.691 10 3s»3p«-.-i3ps g »-*• 2-1 S30.E27 

Ti IX 353.939 6 3s»3p,-3s3p» ■D-'P" 2-1 S30.E27 
Ti IX 400.009 1 3s'3p»-3s3p» 'S-'P° 0-1 S30.E27 
Ti IX 433.54 3s»3p*-3s3pa jr«p-»r 0-1 K8 
Ti IX 439.30 3s,3p*-3s3p» g*p*p° 1-2 KS 
Ti IX 439.60 3s»3p,-3s3j' g*p->p° 1-0 Kg 

Ti IX 447.49 3s,3p*-3s3ps g*V-*F° 2-2 E27 
Ti IX 447.69 3sI3p,-3s3p» gSp.jp« 2-1 K8 
Ti IX 507.12 3$«3p,-3s3p» g*P-»D° 1-2 E27 
Ti IX 516.14 3s»3p'-3s3pa g'P-'D" 2-3 E27.K8 

TITANIUM X (Ti9+), Z = 22 
Ground State ls22s22p63s23p 2P°m (13 electrons) 

Ionization Potential  1 741 500 cm1; 215.91 eV 

Element Wavelength Intensity Multiplel Configuration Term J-J References 

Ti X 70.265 0 3p-6d g»P°-*D %-tt E27 
Ti X 70.625 1 3p-6d g*P°  *D **-% S30.E27 
Ti X 78.655 1 3p-5d g«P° - »D Vi-% S30.E27 
Ti X 79.110 3 3p-5d g*V°-»D %-* S30.E27 
Ti X 84.711 6 3p-5s g*P'-*S Vt-V* S30.E27 
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Ti X Ti XI 

Skiocat W.velengJ: 
,  

inlcmily Multiple! Coofigurauoa Term J-J Reference* 

Ti X 85.262 10 3p-5i g*r *S *•% SM.E27 
Ti X 91 806 0 3d   6( *D -vr %   % E27 
Ti X 91.855 0 3d   6f »D   »F* *-% E27 
fi X 101.353 35 3p-4d g*r *D %-»* SJC.E27 
Ti X 102.106 20 3p-4d g*r n> %-% S*),ti27 

Ti X 104.516 0 3d  5f *D-«F %-% E27 
Ti X 104 568 C 3d  5f *D  »F* %-% E27 
Ti X 119.822 1 3s3p*-3s»4f *D-*F* %-% SM,Er7 
Ti X 119.891 6 3s3p»-3s«4f «D-*F %-% S»,E27 
Ti X 123.036 6 3s3p»-3s3p(*P")4s «p.4p» *-% SJ0.E27 

Ti X 123.331 3 3s3p*-3s3p(*P*)4s *f *r *-% S»,E27 
Ti X 123.657 6 3s3pJ-3s3pPr)4s »p.«p° %   % S30.E27 
Ti X 123.703 3 3s3p»-3s3pPP*)4s «?-

4
P* %-% S30.E27 

Ti X 124.143 3 3s3p«-3s3p(,P")4s «p «p. %-Vk SM.E27 
Ti X 124.391 6 3s3p»  3s3p(»P")4s «p.«p* %-* S30.E27 

Ti X 125.456 10 3p-4* j*p-.»S %-*k S30.E27 
Ti X 126.651 20 3p-4s i-*P*-*S %-% SM.E27 
Ti X 142.595 3 3d-41 «D«r *-* S30.E27 
Ti X 142.6T 10 3d-4f »D-«F° %-% S30.E27 
Ti X 288.46! 1 3»3p»-3s3p(JP°)3d «P-«D* '4-% S3.'.,E27 

Ti X '-89.579 90 3p  3d *'P°  «D Vi-% S3tt,E27 
Ti X 290.294 1 3s3p»-3s3p(,P°)3d 4P  'D° %-% S3Ü.E27 
Ti X 290.815 1 3s3p»-3s3p(*P°)3d «P-4D" %-% S30.E27 
Ti X 293.684 10 3s3p»-3s3p(»P0)3d 4P *D° %-% S30.E27 
Ti X 293.798 1 3ä3p»   3s3p(,P°)3d 4P-4D* %-% S30.E27 

Ti X 295.584 35 3p-3d jf*r-«D %-% SiO,E27 
Ti X 350.596 6 3**3p-3»Jp» g*r »p %-% S30.E27 
Ti X 355.811 1 3s»3p-3s3p* t*f-*p Vi-% S30.E27 
Ti X 360.133 10 Si^p-iiip' g*r -p %-* S30.E27 
Ti 365.636 1 3s*3p   3s3p» g*r>v %~Ht S30.E27 

li < 378.09 3*^-38 3?* g*r 's Vt-y, E27 
li X 379.74 3s3p»  3ps «P«S° *-% E27 
Ti X 383.83 3s3p,-3p3 «P-«S° %-% K8 
Ti X 389.25 3s»3p  3s3p* g*~.tS %-Vi E27 
Ti X 389.99 3s3p,-3p* 

4P-4S° *-\ E27 

Ti X 471.595 3s»3p  3s3p» g'P°-»D %-% E27 
Ti X 487.672 3s»3p-3s3p» g'P°  'D %-% E27 

TITANIUM XI (Ti10+), Z = 22 

Ground State  ls22s22p63s2 'So (12 electrons) 
Ionization Potential 2 139 300 cm1; 265.23 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

Ti XI 52.218 1 S30 
Ti XI 54.322 1 S30 
Ti XI 57.891 1 S30 
Ti XI 65.403 3 S30 
Ti XI 71.20! 1 S30 

Ti XI 71.323 3 S30 
Ti XI 71.603 6 3s3p-3s,5d »P° - »D 2-3 S30.K8 
Ti XI 73.281 1 S30 
Ti XI 75.415 1 S30 
Ti XI 76.403 1 S30 
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Ti XI f i >a 

Element Wavelength Intensity Multiple! Configuration Term J-j Reference« 

Ti XI 76.731 1 s» 
Ti XI 79 028 1 S30 
Ti XI 79 076 1 SJO 
Ti XI 81.119 1 S30 
Ti XI 84.835 6 S30 

Ti XI 85.290 3 SJu 
Ti XI 87.725 ' 35 3s2-3s4p f'S-'P* 0-1 530.EI8 
Ti XI 90.908 1 S30 
Ti XI 90.927 3 SM 
Ti XI 90.966 3 3s3d-3s5f 'D - 'Fw 3-4 S30.EU 

Ti XT 93.395 6 3s.'r   3s4d »P'-'D 0-1 S30,El(i 
Ti X: 93.589 20 3s3s   3s4d »F-'D 1-2 S30.EI« 
TI XI 93 626 10 3s3p-  s4d »p».»D 1-1 S30,E:8 
Ti x; 94 053 35 3s3p-3s4d >P°-2D 2-3 S30.EI. 
Ti XI 94.C85 3 3s3p-3s4d 'P°-'D 2-2 S30.FI8 

Ti XI 100.591 6 S30 
Ti XI II1.664 6 SW 
Ti XI 113.151 3 3s3d-3»4f 'D - 2F°         ? 2-3 S30.KS 
Ti XI 113.940 6 3s3p-3s4s 3P*-'S 0-1 SW.E18 
Ti XI 114.272 10          ! 3s 3p -3s 4s 3P-.»S 1-1 S30.E18 

Ti XI 1!5.015 20 3s3p-3s4s JP°-SS 2-1 SJO.Elg 
Ti XI 123.946 6 S30 
Ti XI 125.940 6 3s3d-3s4f >D - 2F° 1-2 S30.EI8 
Ti XI 125.979 20 3s3d-3s4f =D-»F° 2-3 S30.EI8 
Ti XI 126.042 35 3s3d-3s4f »D-2F° 3-4 S30,Ei8 

Ti XI 135.179 10 S30 
Ti XI 292.90, 3s 3d-3p 3d lQ-ip"            ? 2-1 S30.K8 
Ti XI 306.144 3s 3p-3s 3d 'P°-»D 0-1 S30.F4 
Ti XI 308.250 10 3s3p-3s3d sp°.jD 1-2 S30,F22 
Ti XI 308.568 35 3s3p-3s3d »P°-'D          ? 1-5 S30.K8 

Ti XI 311.659 3s 3d   3p3d >D - aD°         ? 2-3 S30.K8 
Ti XI 313.229 10 3s3p-3sJd 3P° - 30 2-3 S30.F4 
Ti XI 313.710 3s3p-3s3d 3P°- 3D 2-2 S30.F4 
Ti XI 315.844 3s 3d-3p 3d iD-'P8          ? 2-2 S30.K8 
Ti XI 322.75 3p2-3n3d sp. so« 2-3 F4 

Ti XI 327 192 3 3p2-3p3d jp _ 3p° 2-2 S3P.F4 
Ti XI 349.91 3p=-3p3d D-ib° 2-2 F4 
Ti XI 350.732 ; 3p»-3r3d >D-3TJ°         ? 2-3 S30.K8 
Ti XI 370.789 ; 3s3p-3p2 =F° - D          ? 1-2 S30,K8 
Ti XI 374.00 3p2-3p3d i«. ip° 0-1 F4 

Ti XI 378.630 1 3s3p-3p* JP°-'D          ? 2-2 S30.K8 
Ti XI 386.140 3 3s»-3s3p g»S - 'P- 0-1 S30,F22 
Ti XI 408.28 3s3p-3p2 »P°-'P 1-2 F22 
Ti XI 415.07 3s3p-3a2 3p° - 3p 0-1 F22 
Ti XI 417.85 3s3p-3p2 3p° . 3p 2-2 F22 

Ti XI 419.15 3s3p-3p2 3p° _ 3p 1-1 F22 
Ti XI 425.74 3s3p-3p2 3p° . 3p 1-0 F22 
Ti XI 429.60 3s3p-3p2 3p° _ 3p 2-1 F22 
Ti XI 434.94 3s 3d-3p 3d 3D - 3D° 3-3 F4 
Ti XI 446.69 3s3r-3p2 >P°-'S 1-0 F4 

Ti XI 522.66 3s 3d   3p 3d 3Q . 3p° 3-4 F4 
Ti XI 533.55 3s 3d-3p 3d 3D - 3F' 2-3 F4 
Ti XI 543.23 3s 3d-3p 3d 3D - 3F° 1-2 F4 
Yi XI 568.44     ? 3s2-3s3p s.S.3p» 0  1 K? 
Ti XI 667.12 3s 3p-3s 3d >P"-'D 1-2 F4 

315 

liutii äffe-**-**»- määaimAmiäima»m 



Ti XII 

TITANIUM XII (Tiu+), Z = 22 
Ground State  ls22s22p63s 2Si/2 (11 electrons) 

Ionization Potential 2 251 140 era-1; 291.497 eV 

Ti XI! 

Ti XII 27.818 
It XU 28.000 
Ti xn 28.120 
Ti xn 52.8% 
Ti xn 53.140 

Ti XU 53.433 
Ti XII 53.457 
Ti XU 55.181 
Ti XU 55.443 
Ti XU 59.133 

Ti XII 59.435 
Ti XII 60.701 
Ti XU 60.762 
Ti xn 60.971 
Ti XII 61.286 

Ti XU 62.433 
Ti XII 62.470 
Ti xn 65.540 
Ti XII 65.577 
Ti XU 67.171 

Ti XU 67.555 
Ti xn 70.986 
Ti xn 71.031 
Ti XU 71.545 
Ti XU 71.987 

Ti XU 72.234 
Ti XII 82.121 
Ti xn 82.307 
Ti xn 82.344 
Ti XII 82.368 

Ti XII 89.844 
Ti XU 90.512 
Ti xn 90.547 
Ti XII 108.086 
Ti XII 109.107 

Ti XII 116.497 
Ti XII 116.597 
Ti XII 139.884 
Ti XII 140.361 
Ti XII 253.142 

Ti XII 260.145 
Ti XII 340.66 
fi XII .»9.933 
Ti XII 351.06 
Ti XII      I 460.69 

Ti XII 479.86 
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Ti XIII Ti XV 

TITANIUM XIII (Ti12*), Z = 22 
Ground State ls22s*2p8 »So (10 electrons) 

lonization Potential 6 350 400 cm1; 787.33 eV 

Element Wavelength Intensity Multiple! Configuration Tenn j-j References 

Ti XIII 17.727 100 2p«-2p*5d f'S-'P* 0  1 F24 
Ti XIII 17.869 50 2p«-2p»5d «»S-*D* 0-1 F24 
V. XIII 19.204 250 2p«-2p»4d j'S-'P* 0-1 FM 
Ti XIII 19.366 200 2p»-2ps4d *»S-3D* 0-i F24 
Ti XIII 19.943 50 2p*-2p»4s *»S-»P* 0-1 F24 

Ti XIII 20.135 50 2p»-2p'4s s'S-'F 0-1 F24 
Ti XII! 21.035 350 2s*2p«-2s2p»3p «•S-»P- 0-1 F24 
Ti XIII 21.127 100 2s*2p»-2s2p«3p «•S-»P- 0-1 F24 
Ti XIII 23.35S 2p»-2p*3d «,s-v,[%r 0-1 E26 
Ti XIII 23.1,98 2p«-2p*3d «'s-%f%r 0-1 E26 

Ti XIII 23.991 2p«-2p»3d *is-*[%r 0-1 E26 
Ti XIII 26.641 2p»-2p*3s f's%i<*.r 0-1 E26 
Ti XIII 26.960 2p»-2p'3s «•s-%[*r 0-1 E26 

TITANIUM XIV (TiI3+), Z = 22 

Ground State  ls22s22p5 2PS/2 (9 electrons) 
lonization Potential 6 947 300 cm1; 861.33 eV 

Element Wavelength Intensity   [ Multiple! Configuration Term J-J References 

Ti XIV 
Ti XIV 
Ti XIV 
Ti XIV 
Ti XIV 

Ti XIV 
Ti XIV 
Ti XIV 
Ti XIV 

17.58 
17.73 
17.80 
17.88 
22.28 

24 32 
24.73 

121.994 
129.384 

20 

60 
50 

I 
1 

2p»-2p44d 
2p5-2p44d 
2p» - 2p44d 
2ps-2p44d 
2p5-2p4('P)3d 

2p»-2p4('D)3s 
2p5-2p4(sP)3s 

2s»2ps-2s2p« 
2s»2ps-2s2p« 

gty.tp 

g*P°-»D 
g*P°-»P 
g*P°- 'S            ? 
g*V°- 'S           ? 

%-% 

F5 
F5 
F5 
F5 
ClO 

ClO 
ClO 
S30.F9 
S30.F9 

TITANIUM XV (Ti14+), Z - 22 
Ground State  ls22s22p4 3P2 (8 electrons) 

lonization Potential 7 584 700 cm1; 940.36 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Refercncec 

Ti XV 20.169 100 
■ 

2p4-2ps(2P")3d gap. 3D° 2-3 G13 
Ti XV 20.317 300 2p4-2p3(*P°)3d g3P-3P° 2-2 Gl3 
Ti XV 20.422 450 2p4-2p3(2D°)3d g3P-3P° 2-2 G13 
Ti XV 20.704 200 2p4-2p3(2D0)3d ID - <F° 2-3 G13 
Ti XV 20.829 300 2p4-2p:'(,ü')3d 'D->D° 2-2 G13 
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Ti XV Ti XVI 

Element Wavelength Intensity Multiple l Configuration Tern» )   J References 

Ti XV 
f 

2(1.932 oO 2p4-2p3(4S°)3d g'P  >D° 2-3 013 
Ti XV 21 uV- 50 2p4-2p,(4S")3<l *3P-3D" 1-2 Gl3 
Ti XV 22.109 »et 2p4-2p»(,P°)3s *»P-»P' 2-2 Gl3 
Ti XV 22.471 .t.-t/ 2p4-2p,(»D°)3s g'P-'D° 2-3 G13 
Ti XV 22.688 200 2p4-2p3(2D',)3s *3P-'D' 1-2 Gl3 

Ti XV 22.«36 300 2p4-2p3(,D°)3s 'D - »D- 2-2 GU 
Ti XV 22.967 200 2p4-2pJ(4S°)3s g'P-'S° 2-1 Gl3 
Ti XV 23.040 150 2p4-2pVP°)3s 'S - 'V 0-1 G13 
Ti XV 23.187 200 2p4-2p3(4S°)3s g'P-'S' i -; GI3 
Ti XV 110.072 1 2s*2p4-2s2ps g'P - «P-          ? i-i S30.K8 

Ti XV 115.02 2s,2p4-2s2p1 'D - "P" 2-1 F5 
Ti XV 131.12 2s'2p4-2s2p5 'S - 'F 0-1 F5 
Ti XV 134.57 2s*2p4-2s2ps g'P  3P° 2-1 F; 
Ti XV 138.33 2s22p4-2s2p5 g'P - »P° 1-0 F5 
Ti XV 140.34 2s22p4-2s2p5 g'P - 3P° 2-2 F5 

Ti XV 142.09 2s» 2D4  2s 2p5 g'P - 'P° 1-1 F5 
Ti XV i'•/.?: 2s22p4-2s2p1 g'P-'P° 0-1 F5 
Ti XV 148.54 2s»2p4-2s2p5 g'P - 'P' 1-2 F5 

TITANIUM XVI (Ti15+), Z = 22 
Ground State  ls22s22p3 4S^2 (7 electrons) 

Ionization Potential [8 404 500] cm1;  [1042] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ti XVI 19.1 2s22p3-2s12p'.'3P)3d «4S°-4P %-% F5 
Ti XVI 19.26 2s22p3-2s*2P

vi!D)3d 2Jj° . 2p %-% F5 
Ti XVI 110 56 2s22p3-2s2p4 2D« . 2p %-% F5 
Ti XVI 116.21 2s22p3-2s2p4 2D° - 2P %-% F5 
Ti XVI 118.21 2s22pi-2s2p4 2D» . 2p %      % F5 

Ti XVI 124.82 2s22p3-2s2p4 2p° _ 2p %-% F5 
Ti XVI 128.42 2s2 2?-1  2s 2p4 2p° . 2p *-% F5 
Ti XVI 129.07 2s2p4-2p5 JD    jrv %-% F5 
Ti XVI 132.04 2s22p3-2s2p4 2p° _ 2p %-% F5 
Ti XVI 138.76 2s22p3-2s2p4 2p° . 2S %-% F5 

Ti XVI 138.79 2s2p4-2ps 2D . 2po %-% F5 
Ti XVI 143.42 2s22p3-2s2p4 2D° - 2D %-% F5 
Ti XVI 145.62 2s22p3-2s2p4 2D° - 2D %-% F5 
Ti XVI 157.81 2s22p3-2s2p4 g*S°-*P %-% F5 
Ti XVI 161.17 2s22p3-2s2p4 g4S°-"P %-% F5 

Ti XVI 162.51 2s22p3-2s2p4 2po . 2D %-% F5 
Ti XVI 167.22 2s22p3-2s2p4 Sp..2D %'% F5 
Ti XVI 169.74 2s22p3-2s2p4 g*S'-*P %-% F5 
Ti XVI 178.23 2s2p4-2p5 2p . 2p° %-* F5 
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Ti XVII Ti xvm 

TITANIUM XVII (Ti'8+), Z = 22 
Ground State  ls*2s*2p* 3P0 (6 electrons) 

lonizatien Potential [9 122 400] cm *; [1131J eV 

Element Wavelength Intensity Multiple! Configuration Tenn J-J References 

Ti XVII 18.091 8G 2»1:p»-2s«2p3d **P-»P- 1-2 G14 
Ti XVII 18.154 60 2s2p»-2s2p1(«P)3d 1S».tp 2-3 GM 
Tl XVII 18.172 40 2s»2p«-2s,?p3d gf-V 2-2 GI4 
Ti XVII 18.215 40 2»s2p*-2s-2p3d g'P-'W 2-3 G it 
1. XVII 18.268 100 2s*2p,-2s*2p3d 'D-'F* 2-3 GM 

Ti XVII 18.387 60 2s2p»-2s2p,(»D)3d >D*  »F 3-4 GM 
Ti XVII 18.665 20 2s,2p»-2s,2p3d •S-'P" 0   1 GM 
Ti XVII 18.939 20 2s2p»-2s2pI('P)3d >D° - >F 2-3 GM 
Ti XVII 19.369 180 2sä2p,-2s,2p3s g*v zr 1-2 GM 
Ti XVII 19.415 40 2s2p»-2s2p,(«P)3s »S° - *P 2-3 GM 

Ti XVII 19.459 63 2s,2p«-2s»2p3s g*f-*r 2-2 GM 
Ti XVII 19.501 40 2s2p'-2s2j>N*D)3s »D° - *D 2  2 GM 
Ti XVII 19.651 20 2s»2p,-2s*2p3s ^P.»P° 2-1 GM 
Ti XVII 19.718 40 2s'2p,-2s»2p3s >D - 'P° 2-1 GM 
Ti XVII 20.183 20 2s*2p*-2s*2p3s iS. ip» 0-1 GM 

Ti XVII 130.87     ? 2sI2pJ-2s2p» ■D-'P* 2-1 K8 
Ti XVII 137.31     ? 2s*2p«-2s2pa g*P-'S' 2-1 K8 
Ti XVII 147.78     ? 2s»2p»-2s2p3 'D-'D° 2-2 K8 
Ti XVII 14966     ? 2s»2p*-2s2p3 ■S - >P' 0-1 K8 
Ti XVII 170.48     ? 2s,2p»-2s2p:' g*p-*r 1-2 K8 

Ti XVII 178.57     ? 2s»2p*-2s2p1 
g*p->r 2-2 K8 

Ti XVII 181.65     ? 2s,2p,-2s2pa j>F - 'P° 2-1 K8 
Ti XVII 215.31     ? 2s5 2p? - 2s 2p3 ^P-'D" 2-3 K8 

TITANIUM XVIII (Ti17+), Z = 22 
Ground State  ls22s*2p 2Py2 (5 electrons) 

Ionisation Potential [9 840 200] cm1; [1220] eV 

Element Wavelength Intensity Multiset Confipurab >n Term J-J References 

Ti XVIII 13.45      ? 2p-4s gtp-. %S %-% K8 
Ti XVIII 17.37     ? 2p-3d «»P°-»D %-% K8 
Ti XVIII 18.38     ? 2p-3s g'P° - 'S %-% K8 
Ti XVIII 153.64     ? :si2p-2s2p2 g*r - »S %-vt KS 
Ti XVIII 168.13     ? 2s*2p-2s2r» £JP° - »S %-% K8 
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Ti XK Ti XXI 

TITANIUM XIX (Ti»»+), Z = 22 
Ground State  lss2ss 'So (4 electrons) 

lonization Potential [10 824 000] cm •; [1342] eV 

Etessa: WiVcicuffili imeniity Mump lei Coofiguratxn 
i  

Term it Keiereoce» 

Ti XIX 10.85     ? 2s*-2*5p «'s »r 0-! Kt 
Ti XIX 12.07     ? 2*»-2t4p *'S-»P- 0-1 KI 
Ti XIX 15.18     ? 2s*-2p3» *'S - «P* 0-1 KS 
Ti XIX 179.31     ? 2s*-2s2p g*s >r 0-1 KS 
Ti XIX 342.82     ? 2s*-2s2p t'S-v 0-1 KS 

TITANIUM XX (Ti"+), Z = 22 
Ground State  Is*2s 2Si/a (3 electrons) 

lonization Potential [11 494 000] cm1; [1425] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J ReTerence* 

Ti XX 10.04     P 2p-6d *V°-*D %-* Gli 
Ti XX 10.11     P 2p-6d SP°-»D %-«i Gl5 
Ti XX 10.27     P 2s-5p g»s >r Vi-% CIS 
Ti XX 10.62     P 2p-5d 2P°-*D fc-% GI5 
Ti XX 10.68     P 2p-5d »P"-«D %-% GI5 

Ti XX 11.45     P 2s-4p g*S - V %-% Gl5 
Ti XX 11.87     P 2p-4d ■C'D %-% GI5 
Ti XX 11.94     P 2p-4d «P°-*D %-% GI5 
Ti XX 15.217 200 2s-3p g»S - *P° "A-% GI5 
Ti XX 15.252 200 2s-3p g*s-*r Vt-'h GI5 

Ti XX 15.914 200 2p-3d «P».aj) %-% C-15 
Ti XX 16.059 300 2p-3d «P°-*D %-% GI5 
Ti XX 16.218 2p-3s *P°-*S %-Vi GI5 
Ti XX 16.379 2p - 3s »F-»S %-tt G15 
Ti XX 254.01     P 2s-2p g»S-«P° tt-% Kg 

Ti XX 303.75     P 2s-2p ^S - *P° Vt-'h K8 

TITANIUM XXI (Ti20+), Z = 22 
Ground State  Is2 'So (2 electrons) 

lonization Potential [50 403 000] cm1; [6249] eV 

Element Wavelength Intensity Multiple! Configuration Term I-j References 

Ti XXI 
Ti XXI 
Ti XXI 
Ti XX' 

2.23 
2.62 P 
2.63 P 
2.66     ? f 

ls»-ls3p 
IsJ-Is2p 
ls1-ls2p 
ls»-ls2s 

«'S-'P° 
«'S-'P0 

£'S->P° 
*'S-'S 

0-1 
0-1 
0-1 
0-1 

Cll 
K8.C1I 
K8.C11 
K8 
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Ti XXII Ti XXII 

TITANIUM XXII {Ti"*), Z = 22 
Ground State Is *Sm (I electron) 

Ionization Potential [53 443 400] cm1; [6625.6] eV 

EL'mcst Wavelength Intensity Multiplel CotJiiKtlion i'en» J-J Reference* 

Ti XXII 2.50     P 1»-2p f*S-*P* %-% Kt 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   At   Se   Br   Kr 
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VANADIUM, Z = 23 

Unclassified Lines 

l.lemeni Wavelength intensity Muiäpk: CooficuTmüon Term J   J References 

V 239 44 300 Fll 
V 24! 14 200 Fll 
V 245.89 200 Fll 
V 251.87 100 Fi; 
V 61299 10h Ii 

V 951.35 50 ii 
V 953.70 25 li 
V 955.20 5 Ii 
V 1623.73 15 ii 
V 1625.92 50 ii 

V 1666.76 10 ii 
V 1675.75 100 li 
V 1681 91 10 ii 
V 1702.01 10 n 
V 1713.40 50 li 

V 1740.30 too li 
V 1742.72 150 ii 
V 1747.84 400 ii 
V 1755.30 100 l: 
V 1756.57 10 Ii 

V 1769.13 15 li 
V 1803.76 75 li 
v 1807.74 50 Ii 
V 1814.05 5 !i 
V 1821.33 10 li 

V 1838.10 10 li 
v 1895.44 ■5 ! li 
V 1898 42 10 i 

1 
li 

L_            I ,             .                           1  

VANADIUM I (V0+), Z = 23 
Ground State   ls22s22p63s23p63d34s2 4F3/2 (23 electrons 

Ionization Potential 54 400 cm !; 6.74 eV 

Klcment Wavelength     I   Intensity    I Multiplet Configuration Term J-J References 

V I 
V I 
V 1 
V I 
V I 

I 

1872.66 
1890.82 
1894.47 
1897.90 
1898.78 

1959.36 
1959.97 
1961.69 
1963.47 
1964.27 

25 
15 
40 
10 
25 

1900.00 30 
1957.90 250 55 
1958.18 60 55 
1958.60 0 
1959.12 150 59 

I   150 
I   200 
i   300 

350 
300 

54 
54 
55 
55 
54 

3d34s2 

3d*4s2- 
3d34s2 

?d34s2- 

3d34s2- 
3d34s2 

3d34s2- 
3d34s2 

3d34s2- 

(•a4F - m*\r 
?a4F - m4ir 
ga4F-31° 
ga"F - n4F° 

»ja4F - n4F° 
ga'¥ - n4F° 
ga*F - m4D° 
Äa4F   m4D° 
ga4F - n4F° 

%-% 

•h-Vt 
%-% 
%-% 
It-It 

M24 
M24 
M24 
M24 
M24 

M24 
M24 
M24 
M24 
M24 

M24 
M24 
M24 
M24 
M24 
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V J V II 

\ lenient Wavdengtb Intensity      Multiple! { oniigurauun Term J   J References 

V I 
V I 
V I 
V ! 
V I 

V I 
V i 
V ! 
V I 
V I? 

V I 
V I 
V I 
V I 
V I 

V I 

1965 07 
1965 26 
196652 
1906.76 
1967.98 

1969 57 
1972.48 
1975 42 
1981.85 
1982.06 

198245 
1983.37 
1984.43 
1984.91 
1987.25 

1989.17 
1989.82 
1991 31 
■991.75 
1-392.46 

1995.43 

300 
300 
300 
300 
400 

75 
75 

i 100 
5 

|   200 

|   200 
I   250 

30 
i   2)0 

100 

1 
60 

0 
|     10 
i    1 

55 
54 
54 
55 
54 

54 
54 
54 

53 

51 
53 

S3 

53 

53 

id'As*- 
3d»4ss- 
3d14s'- 
3d34s« 
3d34s* 

3d»4sI- 
3d34s« - 
3d14s1 

3d34s>- 
3d*4s* 

3d'4sJ 

3d34s1 

3d34s* 
3d34s1 

3d34s3- 
3d34s3 - 
3d34sI- 
3d34s'- 
3c"34sa 

3d34sJ- 

ga*F ■ ro«D° 
ga4F - n4F 
ga4F - n4F° 
ga4F - m4D° 
ga4F  n4P 

ga4F - n4F° 
ga4F - n4F' 
ga4F  n4F° 
ga4F - 30° 
ga4F  p4^ 

ga4F  pKi° 
ga4F - p*Q° 
ga4F   29° 
ga4F - p'G 

ga4F - 30' 
*a4F-p4G" 
ga4F - 27" 
ga4F 29° 
gz'F  p<i° 

ga4F-28° 

Is* - * 
%   V» 

%-% 

%-% 
%-% 

%-* 

*i-u* 

iH24 
M24 
M24 
M24 
M24 

M24 
M24 
M24 
M24 
M24 

M24 
M24 
M24 
M24 
M24 

M24 
M24 
M24 
M:> 
M24 

M24 

VANADIUM II (V1+), Z = 23 

Ground State  ls22s22p63s23p»3d4 5D0 (22 electrons) 
Ionization Potential  118 200 cm1;   14.65 eV 

Element Wavelength Intensity      Multiplet j                          Configuration Term J-J References 

V  II 1313.82 5 3d4- ga5D - u3F 2-2 NT 
V  II 1358.44 50b 3d3(a4F)4s- a5F - u3F° 1-2 tvT 
V  II 1358.769 0          ! 3d3(a4F)4s - a5F-2° 3-3 V3 
V  II 1360.896 3                                            3d3(a4F)4s- aäF • u3F° 5-4 V3 
V  II 1372.115 2                                            ld3(a4F)4s-3d3(c2D)4p a5F - t3D° 4-3 V3 

V  II 1372.547 3                                            3d3(a4F)4s - a5F   5" 4-5 VI 
V   II 1374.279 10 3d3(a4F)4s- a5F-4c 3-4 V3 
V  II 1376.220 15 id3(a4F)4s- a*F-5" 5-5 Vi 
V  II 1377.295 10 3d3(a4F)4s- a5F   4° 4-4 V3 
V  II 1449.262 5 3d3(a4F)4s - a3F - 'D° 2-2 v< 
V II 1453.515 2          1 3d3(a4F)4s- a3F ■ 'D° 3-2 V3 
V n 1474.876 0                                            ;d3(a4F)4s a3F - u3F" 3-4 Vt 
V  II 1476.116 0                                            ?d3(a4F)4s- a3F - uT" 2-3 Vi 
V   II 1479.720 5                                         3d3(a4F)4s- a3F - u3F" 2-2 V\ 
V   II 1480.487 iO                                         3d3(a4F)4s- a3F   u3F° 4-4 V3 

V  II 1484.135 1                                             3d3(a4Ft4s - a3F - u3F' 3-2 V3 
V  II 1486.153 !                                          3d3(a4F)4s- a3F - u3F° 4-?. VI 
V  II 1489.620 10          1                                           'd4- a3P-'F° 2-3 V3 
V  II 1490.83"' 4h                                          3d3(a4F)4s-3d3(c2D)4p a3F - t3D" 2-1 V 
V  II 1498.114 6                                            3d3(a4F14s-3d3(c2D)4p aaF - t3L>° 4-3 V3 

V  II 1498 604 4h                                       3d3(a4F)4s- a3F - 5° 4-5 V3 
V  II? 1508.078 10 V3 
V II 1511.606 i 3d3(a4F)4s-3d24s(b4F)4p a5F - u3D° 1 -1 VI 
V  II 1512.018 2 3d3(a4FUs-3d24s(b4F)4p a5F - u3D" 3-3 V3 
V  II 1515.675 1 3d3(a"F)4s-3d24s(b4F)4p a5F - u3r>° 4-3 VI 

323 

 -■■■■—-■■' ■ •■- MMHHHjHHN| ..^^»^^ 
„m^m -ÜMi 



V II 

v u 
v II 
v II 
v II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

y 
V 
V 
V 
V 

V 
V 
V 
V 
V 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V l! 
V II 
V II 

1520 241 
1531.405 
1538.818 
1547.20 
1550.47 

1550.858 
1552.268 
1553.09 
1556.05 
1556.561 

1557.569 
1558.76 
1559.347 
1562.98 
1563 954 

1564.999 
1565.98 
1566.166 
1571.74 
1573.78 

1576.805 
1578.542 
1579.550 
1580.261 
1581.99 

1582.32 
1582.57 
1582.80 
1584.06 
1585.361 

1586.58 
1587.40 
1589.761 
1594.129 
1606.685 

1607.046 
1607.294 
1610.487 
1610.615 
16H.016 

1613.20 
1613.40 
1614.871 
1617.35 
1619.18 

1622.432 
1630.717 
1630.82 
1632.135 
1632.343 

j 1633.51 
1634.783 
1634.98 
1635.86 

I 1636.02 

1637.439 
1637.55 
1637.77 
1637.93 
1638.858 

1639.13 
1640.15 
1640.86 
1643.03 
1643.43 

V II 

I 
2 
4 

150 
5 

3 
Ih 

150 
5 
2 

I 
150 

2 
100 

2 

2h 
80 

Ih 
20 

5 

0 
4 
4 
5 

80 

80 
150 
80 

150 
300 

400 
500 

3 
Ih 
6 

5 
2 
2 
0 

!50 
s 
5 

100 
100 

3 
5 

200 
0 
5 

250 
6 
0 

200 
400 

20 

20 

20 

20 

20 

20 
20 

19 

19 
19 
19 
19 
19 

19 
19 

99 

99 
99 

18 

18 

18 
18 

10 
50 

500 18 
100 18 
3h 

400 18 
350 18 
300 18 
300b 18 
300   ! 18 

3d4 - 3d»4s(b4F)4p 
3d3(a4P)4s- 
3d»('-T)4s-3d,4s(b4F)4p 
3d3(a4F)4s - 3d'4s(b,F)4p 

3d4 - 3da(a*F)4p 

3d4 - *d3<a»F)4p 
3d4 - 3d3(c»D)4p 

3d3(a4F)4s - 3d»4s(b*F)4p 
3d4 - 3di(a»F)4o 
3d4 - 3d»(c»D)4p 

3d4 - 3d»(c*D)4p 
3d3(a4F)4s - 3d»4s(bJF)4p 
3d3(a4P)4s - 
3d3(a4F)4s   3d24s(b»F)4p 

3d4 - 3d3(c»D)4p 

3d3(a4P)4s 
3d3(a4F)4s 

3d4 

3d3{a4F)4s 
3d3(a4F)4s 

3d»(a4F)4s 
3d3(a4F)4s - 
?d'(a4F)is- 
3d3(a4F)4s 
3d3(a4F)4s- 

- 3d«4s(b*F)4p 
3d3(c2D)4p 
3d24s(b«F)4p 
3ds4s(b«F)4p 

3d»4s(b»F)4p 
3d24s(b4F)4p 
3d*4s(b4F)4p 
3d24s(b4F)4p 
3d24s(b4F)4p 

3d-(a4F)4s - 3d*4s(b4F)4p 
3d3(a4F)4s-3d'4s(b4F)4p 
3d3(a4F)4s-3d»4s(b4F)4p 
3d3(a4F)4s-3dl4s(b4F)4p 
3d3(a4F)4s-3d24s(b4F)4p 

3d3(a4F}4s-3d24s(b4F)4p 
3d3(a4F)4s - 3d24s(b4Fj4p 
3d3(a4P)4s- 

3d4- 
3d4-3d3(c'D)4p 

3d4-3d3(c2D)4p 
3d4-3d3(c»D)4p 

3d3(a4F)4s - 
3d4- 

3d3(a4F)4s - 3d3(a2F)4p 

3d4- 
3d4-3d3(a2F)4p 
3d4-3d3(a2F)4p 
3d4- 
3d4- 

3d3(a4F)4s 
3d3(a4F)4s 
3d3(a4F)4s 

3d4 

3d3(a4F)4s 

3d3(a4F)4s 
3d4 

3d3(a4F)4s 
3d3(a4F)4s 
3d3(a F)4s 

3d3(a"F)4s - 
3d3(a4F)4s - 
3d3(a4F)4s - 
3d3(a4F)4s- 

3d4- 

- 3d3(a2F)4p 
- 3d3(a2FMr 
-3d24s(b4F»4p 

-3d3(a2F)4p 

-3d34a(b4F)4p 

3d3(a2F)4p 
3d24s(b4F)4p 
3d24s(b4F)4p 

3d24s(b4G)4p 
3d3(a2F)4p 
3dE4s(b4F)4p 
3d24s(b4F)4p 

3d3(a4F)4s-3d24s(b<iF)4p 
3d3(a4F)4s-3d24s(b4F)4p 
'.d3(a4F)4s-3d24s(b4F)4p 
3d3(a4F)4s-3d24s(b4F)4p 
:ld3(a4F)4s-3d24s(b4F)4p 

*a»D - x»D° 
a*P-'F° 
a»F - v»F° 
a»F   y«G° 

*asD - v3D° 

;>a»D-x'D° 
a3P-i3?V 
a»F   y»G' 

ga*D   v»D° 
a3P  tJD° 

a3P - t3D° 
a*F - vKi° 
a»p. ID° 
a*F - yKT 
a3P - t»D° 

a5P - "D° 
a5F - y»G° 
a'P - t*D° 
a*F - yH}° 
a5F - yHT 

a5F - y*G° 
a*F - x*D° 
a'F - x*D° 
a*F - xsD° 
a5F - xsD° 

a5F 
a'F 
a5F 
asF- 
a5F 

x5D° 
xsD° 
x5D° 
x5D° 
x5D° 

asF - xsD" 
asF - xsD° 
a5P - u3F° 
b3F - u3F° 
b3F - t3D 

b3F - (3D° 
b3F - t3D° 
a3F-'F° 
a^ - u3F° 
a5F - v3D° 

a1« - u3F° 
#a5D - w3F° 
#a5D - \v3F° 

a3G - u3F° 
aHj - u3F° 

a5F- 
a5F 
a5F 
a^- 
a5F- 

a3F- 
a3G- 
a5F 
a5F- 
a5F- 

v3D° 
w*G° 
ysF" 
5° 
w^" 

y5F° 
5° 

yip» 
y5F° 

a3F-v3G° 
a5F - w^0 

a5F - y5F" 
a5F - y'F" 
aHJ - 4° 

a5F 
a5F 
asF 
asF- 
a5F- 

ysF° 
y5F° 
y5F° 
y5F° 
y5F° 

2-2 
3-3 
5-4 
5-6 
2-3 

l-l 
0-1 
4-5 

1-2 

II 
3-4 
1-2 
:-3 
2-3 

3-2 
3-3 
2-2 
1-2 
2-2 

3-2 
3-4 
2-3 
I -2 
I -I 

2-2 
3 3 
1-0 
2-1 
3-2 

4-3 
5-4 
3-4 
2-2 
4-3 

2-1 
3? 
3-3 
4-4 
3-2 

5-4 
2-2 
3-3 
1-3 
3-2 

4-3 
3-4 
4-5 
4-5 
4-5 

3-4 
5-5 
4-4 
2-3 
5-5 

V? 
V3 
V3 
M7 
M7 

V3 
V3 
M7 
m i 

V3 

V3 
M7 
V3 
M7 
V3 

V3 
M7 
V3 
M7 
M7 

V3 
V3 
V3 
V3 
M7 

M7 
M7 
M7 
M7 
M7 

M7 
M7 
V.3 
V3 
V3 

V3 
V3 
V3 
V3 
V3 

3-3 
2-2 
I 1 
5-4 
3-2 

M7 
M7.K8 
V3 
M7 
M7 

! V3 
V3 
M7 
V3 
V3 

M7 
Vi 
M? 
M7 
M7 

V3 
M7 
M7 
M7 
V3 

M7 
M7 
M7 
M7 
M7 
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V II V II 

Kiemen Wavelength Intensity Uultiplct Configuration Term J-J Reference» 

V II 1644.334 4 3d*(a4F)4s - 3d»4s(b«F)4p a*F-v»C* 4-4 V3 
V 11 1644.665 5 3d*(a4F)4sM»4i(b«F)4p a*F-v*J' 3-3 V3 
V 11 16*0.53 80 109 3d»(a«G)4s - b«G->.»F 4-4 117 
V II? 1661.27 600 117 
V II 1662.28 5 34 3d'(«4F)4s-3dMs(b'F)4p aJF-u-T>* 2-2 M7 

V II 1663.34 30 34 3d*(a4F)4s - 3d'4s(b4F)4p a'F - u*D" 2-1 M7 
V II 1663.60 150 109 3d»(a»G, ■-.- b»G-uJF <   4 M7 
V II 16W.87 5 3d,(a»G)4» - b»G  V 3-3 M7 
\r  IT 

»            IM 1667.084 1 3d'(a«G)4s - b»G-2* 4-3 V3 
V II 1667.66 100 109 3d*(a*G)4s - b*G  u'F 4-3 M7 

V II 1667.88 50 34 3d»(a*F)4» - 3d»4s(b4F)4p a»F-u*D° 3-2 M7 
V II 1668.03 300b 17 3^»(a4F)4ä - a*F-l° 3-4 11,K8 
V II 1670.01 100 109 3da(a*G)4s- b» j - u*F 3-2 M7 
V II 1670.90 50 34 3d»(a4F)4s - 3d'4s(b4F)4p a'F-u'D" 4-3 M7 
V II 1672.44 150 17 3d»(a4F)4s - a»F-l" 4-4 M7 

V II? 1674.09 80 M7 
V II 1677.88 30 17 3d»(a4F)4s- a"F-l° 5-4 M7 
V II 1681.22 50 3d>(a4F)4s-3d'(a»F)4p a*F - w'F 1-2 M7 
V 11 1682.17 5 3d'(a4F)4s - 3dJ(a*F)4p a'F-w'F 2-3 M7 
V II 1682 997 2 3d*(a*G)4s - 3d*(c*D)4p bKJfD0 3-2 V3 

V 11 1683.392 1 3d»(aH3)4s - &G-3T 4-5 V3 
V II 1683.548 2 3ds(a4F)4s - 3dJ(a*F)4p asF-waF 2-2 V3 
V II 1685.014 5 3d4- aaD - 'D° 2-2 V3 
V II 1686.19 10 33 3d»(a4F)4s - 3d-4s(b4F)4p axF - vaF 3-4 M7 
V 11 1686.550 10 3d'(allG)4s- b>G-5° 5-5 V3 

V II 1686.748 15 3d4- ;.aD - »D° 3-2 V3 
V II 1687.40 25b 33 3d'(a4F)4s - 3d»4s(b4F)4p aaF-vaF 2-3 M7 
V II 1692 11 100 33 3d'(a4F)4s-3d»4s(b4F)4p aaF  vaF 2-2 M7 
V 11 1693.09 100 33 3d»(a4F)4s-3d,4s(b4F)4p aaF - v'F 3-3 M7 
V II 169? .49 120 33 3dJ(a4F)4s-3d,4s(b4F)4p aaF - vaF° 4-4 M7 

V 11 1693.756 15 3d»(a,G)4s - b»G-4° 5-4 V3 
V II 1697.90 20 33 3d»(a4F)4s - 3d*4s(b4F)4p a'F-v'F" 3-2 M7 
V II 1700.47 30 33 3d'(E4F)4s - 3d,4s(b4F)4p a»F ■ v»F° 4-3 M7 
V II 1710.147 2 3d4- a'G-u'F0 4-3 V3 
V II 1715.57 20 3d4- aaD - uaF° 3-4 M7 

V II 1721.422 3 3d4- aaD - uaF 2-3 V3 
V II 1722.62 200b 129 3d4- a»D-2° 3-3 M7 
V II 1725.397 3 3d4- aaD - usF° 1-2 V3 
V 11 1729.74 100b 182 3d4- a'D-w'D" 2-2 M7 
V II 1732.035 3 3d4 - 3d,4s(b1G)4p a*G - w*G° 4-4 V3 

V II 1736.498 0 3d»(a4F)4s - 3d*4s(b*F)4p a'F - yKT 2-2 V3 
V II 1737.02 5h 3d»(a4F)4s - 3dJ4s(bJF)4p aaF-y«G° 4-3 M7 
V II 1737.479 10 3d4-3d'(c2D)4p a'D-t'D0 2-3 V3 
V II 1737.577 10 3d»(a4P)4s- csP-'D° 1-2 V3 
V II 1739.25 150b 128 3d4 - 3d»(c*D)4p a3D-t»D° 3-3 M7 

V II? 1710.024 10h V3 
V II 1740.291 3h 3d'(a4F)4s - 3d»(a1F)4p aaF-x>F° 3-i V3 
V II 1740.741 4 3d4-3ds(c'D)4p a3D - tiy 1-1 V3 
V II 1742.334 M 3d4- baF - >F° 3-3 V3 
V II 1745.264 3d»(a4P)4s - c'P-'D" 2-2 V3 

V II 1747.640 2 3d4- a'D - 4° 3-4 V3 
V II 1748.99 50 32 3d»(a4F)4s - 3d*4s(b*F)4p a'F-x'D" 2-1 M7 
V II 1753.665 8 3d»(a*D)4s - bsD - D° 2-2 V3 
V n 1753.852 8 3ds(a*D)4s - baD->D0 3-2 V3 
V II 1763.20 5 3da(a,P)4s-3da(c*D)4p baP-t>D" 2-3 M7 

V II 1764.916 4 3d4- a'D - »D° 2-2 V3 
V II : 767.02 i 3ds(a»P)4s-3d'(c1D)4p bäp-t^0 1-2 M7 
V II 1768.175 2 3ds(a*P)4s - 3d»(cJD)4p b»P-tsD° 0-1 V3 
V II 1768.334 3 3d»(a*P)4s - 3da(c«D)4p baP-taD' 1-1 V3 
V II 1770.698 3 3d4- a>G - »F 3-3 V3 

V II 1773.985 2 3d4 - 3d24s(bHi)4p aaD - w'F0 2-3 V3 
V II 1774.209 3h 3da(a»H)4s - baH - uaP° 5-4 V3 
V II 1776.104 3 3d4-3dMs(b4F)4p b'F - v»G° 4-4 V3 
V II 1776.48 0 3da(a4F)4s - 3ds(a2F)4p aaF - vaD° 2-1 M7 
V II 1780.52 100b 3d»(a4F)4s - 3da(a»F)4p aaF - vaD° 2-2 M7 
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V II 
V II 

Elemcal      I    Wavelength 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V II 
V II 
V II 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

V II 
V II 
V II 
V II 
V II 

V II 
V II 
V !I 
V II 
V il 

V II 
V II 
V u 
v n 
V u 

V II 
V n 
V II 
V II 
v ;i 

V II 
v n 
V II 
V II 
V II 

V II 
V II 
V II 

V II 
V II 
V II 
V II 
V il? 

V II 
V II 
V II 
v n 
V II 

1780.82«) 
1782.454 
1783.744 
1784.128 
1785.07 

i 1786.91 
P89.62 
1792.49 
1793.13 
1795 38 

1796 26 
1796.52 
1799.47 
1799.97 
1800.962 

1801.61 
1803.279 
1803.401 
1804.979 
1805.932 

1806.49 
1807.15 
1808.097 
1808 66 
1809.81 

: 1810.60 
i 1811.5! 
I 1812.195 
i 1813.87 

1814.900 

1817.09 
1822.593 
1824.328 
1825.571 
1828.84 

1831.349 
1833.58 
1834.165 
1834.371 

I 1837.76 

i 1838.606 
I 1838.86 
! 1839.54 
I 1840.438 
! 1841.781 
i 

■ 1843.43 
! 1846.268 
: 1846.965 
1 1848.80 
i 1852.017 

1854.064 
1858.50 
1862.37 
1862.76 
1863.44 

I 1865.68 
i 1865.99 
! 1866.080 

J 1866.68 
| 1867.47 

i 1869.47 
| 1871.08 
j 1873.39 
! 1874.45 
! 1874.97 

Inictuity 

2 
3 

10 
8 

50 

5 
75b 
50 
30 

5 

5 
I     30h 
I   120 

30 
0 

5 
1 
4 

20 

80h 
!0 
3h 
<; 

80d 

60h 
0 

100b 
80 
10 

0 
10 
6 
8 

500b 

i    100 
0 

!   o° 
0 

j   250 
200 

10h 
100b 

50 
1 
0 
5 

75b 

:h 
20 

300 
250 

5 

20h 
30 

1 
50 

200 

175 

176 

!  175 
|  175 

98 

98 

98 
76 

31 
76 

174 

75 

75 

IP 
75 

75 

108 
108 
181 

108 

500 97 
120 30 
100 108 
120 97 

10 30 

3d«-3d24s(b«F)4p 
3d4 - 3d*4s(b«F)4p 

3d»(a«P)4s 
3d3(a«P)4s-3d»4s(b«F)4p 
3d'(a«D)4s- P 

3d3(a«F)4s - 3d3<a»F)4p 
3d'(a«P)4s- V 

3d3(a»D)',s - 
3d»(aID)4s - 
3d3(a2DMs 

3d«   3d24s<b«F)4p 
3d«-3d»(a«P)4p 
3d«-3d24s(b«F)4p 
3d4   3d3(a«P)4p 
3d«-3d24s(b«FUp 

3d3(a«F>1s 
3d« 
3d4 

3d« 
3d»(a«P)4s - 

3d3(a2F)4p 
3d24s(b«F)4p 
3d24s(b«F)4p 
3d24s(b«F)4p 
3d3(c2D)4p 

3d« - 3d14s(b«F)4p 
3d«   3d24s(b«F)4p 
3d«   3d24s(b«F)4p 

3d3(a«F)4s ■ 3d3(a2F)4p 
3d« - 3d24s(b«F)4p 

3d3(a2L))4s 
3d3(a«P)4s 

3d* 
3d3(a«F}4s ■ 
3d3(a2D)4s • 

3d3(a«F)4s- 
3d«- 

3d3(a'*F)4s - 
3d«- 
3d«- 

3d3(c'D)4p 
3d24s(b«F)4p 
3d24s(b«F)4p 
3d3(a2F)4p 
3d3(c2D)4p 

3d3(a2F)4p 
3d3!c'D)4p 
3d24s(b«F)4p 
3d3(c2D)4p 
3d3(a2D)4p 

3d«-3d24s<b«F)4p 
3d«-3d24s(b<F)4p 
3d«-3ds4s(b«F)4p 

3d3(a?Ci)4s-3d24s(b2G)4p 
3d«-3d24s(b«F)4p 

3d« 3d24s(b«F)4p 
3d«-3d24s(b2G)4p 
3d«-3d24s(b«F)4p 
3d«-:-d24s(b«F)4p 
id«-3d24s(b«F)4p 

3d«-3d24s(b«F)4p 
3d3(a«P)4s-3d24s(b«F)4p 
3d3(a4P)4s-3d24s(b«F)4p 

3d«-3di4s(b*F)4p 
3d3(a«I')4s-3d24s(b,F)4p 

1d«-3d3(a2H)4p 
3d3(a2G)4s   3d24s(b«F)4p 
3d3(a2G)4s-3d24s(b«F)4p 

<d«-3d24s(b2G)4p 
3d3(a«F)4s 

3d3(a!D)4s- 
3d«   3d24s(b«F)4p 
,d«-3d3{a:!D)4p 

3d3(a2G)4s-3d24s(b«F)4P 

3d«-3d24s(b«F)4» 
3d3(a«F)4s-3d3(a2F)4p 
3d3(a2G)4s-3d24s(b«F)4p 

3d«-3d24s(b«F)4p 
3d3(a«F)4s - 3ds(a2F)4p 

b*F - v*G° 
S^F-vHJ0 

c3P-2° 
a'P-vKT 
b3D - u»F° 

a3F - v3D° 
c3P  u'F° 
b*D-2° 
b>D - u3F* 
b*D - u'F" 

a^G - vKJ" 
«asD - y3S° 

a'G - v»C* 
ga'D - y3S° 

a»H - v2P 

a3F -v3D* 
b3F - u3D° 
z*G •v'C 
bsF u3D° 
c3P t»D' 

a*G v*G° 
b3F- u3n° 
b3F u3D° 
a3F- vt*G° 
b3F- u3D° 

b3D 
a5P 

a3F 
b3D- 

t3D° 
u3D° 

t3D° 

a3F - wK)' 
a'D-t3D* 
a3F-y*l° 
a'D-.r«0 

*asD - x3P° 

b3F - v3F" 
b3F - v3F° 
a3P - x5D° 
b^-x'H" 
b3F - v3F° 

>3G 
a'G 
bJF 
a3G 
b3F- 

u30° 
w'G° 
v3F° 
u3D° 
v3F° 

b3F - v3F° 
asP - v3F° 
.3P-v3F° 

a3P - x5D° 
asP - v3F° 

#asD-y'G' 
b3G - v3G° 
b3G - v3G° 
a'D-w'F' 
a3F- 1° 

b'D-w'D° 
a3G - v3F° 

#asD - w3D° 
b3G - v3G° 

a^ - v3F° 
a3F - w3F° 
b3G - v3G° 
aSG - v3F° 
aJF - w3F° 

2-3 
3-3 
2-3 
2-3 
3-4 

3-2 
2-2 
2-3 
2-3 
1-2 

4-5 
0   1 
5-5 

-3 
3 

3-4 
3-3 
2-1 

4-4 
4-3 
2-2 
3-4 
3-2 

4-5 
2-1 

VI 
V3 
V3 
V3 
M7 

M7.M23 
M7 
M7 
M7 
M7 

M7 
M7 
M7 
M7 
V3 

M7 
V3 
V3 
V3 
V3 

M7 
M7 
V3 
M7 

JM7 

|M7 
M7 

j V3 
M7 
V3 

4 -4 M7 
2 -3 V3 
3 -2 VI 
2 -2 V3 
1 -2 M7 

3 4 V3 
/, 4 M7 
0 1 V3 
4 5   j V3 
2 3 M7 

|   4-3   | 
1   4-4    ! 

3-3   j 
3-2   j 
4-3 

2-2' 
3-3 
2-2 
2-3 
3-2 

3-4 
4-5 
5-5 
2-3 
4-4 

V3 
M7 
M7 
V3 
V3 

M7 
V3 
Vi 
M- 
V3 

j V3 
iM7 
•Ml 
M7 
11,Kg 

2-2 M^ 
4-4 |M7 
4-3     V3 
3-4   IM7 

iM7 

5-4 
2-2 
5-4 
4-3 
3-4 

M7 
M7 
M7 
M7 
M7 
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V II V II 

I-lenient Wavelength Intensity Multiple! Configuration Term J   J References 

V 11 1876.06 200 108 3ds(aHi)4«   3d'4s(b«F)4p b3«   v=G° 3-3 M7 
V 11 1876.47 100 30 3rf3(a4F)4s-3d3(a*F)4p a3F   w3F" 3-3 M7 
V II 1877 00 1'JO 97 3d4- M*4s(b i j4p aHJ   vJF" 3   2 M7 
V  11 1877.85 0 3d3(a3H)4s- a'H   usF° 5-4 M7 
V 11 1878. IV 5 '0 3d3(a4F)4s   3d3<a'F)4p a*F   w3F' 3-2 M7 

V  11 1878.90 100 h.8 3d3(aH;>4s-3d24s<h4F)4p bHi   vHT 4   3 M7 
V II 1880.811 Ih !d4-3ds(s,F)-'p a'H   x'G" 5   4 V3 
V 11 1883 98 200 30 3d3(a4F)4s   3d3(asF)4p a3F   w3F" 4-4 M7 
V II 1884.254 5h 3d4   3d:'<a2F)4p a3P   x'D 1 -2 V3 
V  II 1885 520 3 3dJ(a4F)4s   3d3u2.-)4p a3F   w3F' 4-3 V3 

V II 1885.90 100 116 3d4   3d'1',(bHi)4p I'CI'H' 4   5 M7 
V  11 1890.50 20 3d4   3d3<a2F)4p z*V  v3D         ? 2-2 M24.K8 
V  II 1897 70 10 »d4 - 3d3<a'F)4p a3P   v3D= 2   3 M7 
V  11 1904.54 0 3d4-3d24s(b4FI4r> b3F   xsD 2   3 M7 
V II I906.<«5I 1 3d4-3d24s(b4I)4p b3F - xMV 3-3 V> 

V II 1906618 1 3d<   3d3(aJI)|4p yaM)   x'F" 3-4 V< 
V II 1907.361 Id 3d4-3d3(a2P)4p giH)   x3D° 4-3 V< 
V II 1907.80 300b 80 3d3u4P>4s   }d*4s(b4F)4p asP   xsl)° 3-4 M7 
v i: 1908.32 400h 80 3d3(a'P)4s   3d24s(h4F)4p a5P   x'D" 2   3 M7 
V  II 1909 36 400 80 3d3(a4P)4s   3d24s(b4F)4p asP - x'l)' 1 -2 M7 

V II 1911.108 4 3d4   3d*4s(b4F)4p b3F   xsD° 2-1 VI 
V II 1911.88 400 80 3d3<a4P>4s - 3d24s(n4F)4p a3P   xsI) 1 - 1 M7 
v II 1912.39 400 80 3d3la4P)4s-3d24s(b4F)4p a6P   x5I) 2-2 M7 
V II 1913.10 200 80 3d3(a4Pl4s   3d24s!b4F>4p asP   x5I) 1   0 M7 
V  11 1913.70 350b 80 3d3(a4P)4s   3d24s(b4F)4p a*P-xH>a 3-3 M7 

V  II 1914.295 Ih 3d3(a4F)4s- ld3!a2H)4p a5F   x3(l 4   5 V3 
V  II 1914.91 1 50 80 ^d3(a4P)4,    3d24s(b4Fl4p asP   xM> 2-1 NT 
v n 1915.71 0 3d4 a'F-3 3-3 M7 
V  11 1916.404 0 3d4 - ?d'(a,F)4p b'F-s'C 4   4 VI 
V  II 1917.79 150 80 3d3(a4P>4s   3d24s(b4F)4p a5P   xM) 3   2 NT 

V   M' 1919.35 200 M7 
V  11 1924.87 300 195 3d4- a'F   w'l) 3-2 Mi 
V  II 1929.61 600 139 3d3(a2(l)4s- 3d24s(b2(il4p b'G-x'H 4-5 M7 
V  II 1932.55 5h 3d4- 3d24s(b2(i)4p a'l   x'H 6-5 M7 
V II 1932 99 30 3d4   3d24s(b4F)4p a'G-vX.0 4-3 M7 

V  II 1933.'8 UK) 106 3d3(a2(i)4s   3d24s(b4F)4p h3(i - v3F 4-4 M7 
v i; 1935.531 1 3d4- 'd24s(h4F)4p a3H - v5F' 5- 5 VI 
V  11 1937.44 600 106 3d3(a2<il4s    3d24s|MF)4p b^i-v3! 5   4 M7 
V II 1937.68 70 59 3d4   3d3ia2lMp a3H   »Hi S- s M7 
V I! i938.50 100 <9 3d4   3d3(a2F)4p a3H - w3(i 4-4 M7 

V 11 1938.70 80 S8 3d4   3d24s(b4F)4p a3H - y5F 6-5 M7 
V  11 1939.32 80 106 3d3(a2(.)4s    id'4s(b4I)4p b3(i - v3F° 3-3 M7 
V  II 1940.86 400 ^9 'd4   3d3(a2F)4p a3H -wH!'- 6-5 M7 
V  II 1941 27 300 59 3d4-ldn(a2F)4p a3H - w^Ki 4-3 M7 
V  II 1941.40 300 59 3d4- 3d3(a2F|4p a^-w-Ki 5-4 M7 

V  II 1942.35 400 106 3d3(a2d)4s   3d24s(b4F)4p b3(i   v3!-" 4- 3 M7 
V  II 1943 99 0 3d4- 3ds(a3F)4p b3F - v3D" 2- 1 M7 
V  II 1945.35 300 58 id4- ld'-4s|b4!-14p a3H - y5F° 5-4 M1 

V  II 1945.64 3(0 i06 3d3ia2(l)4s   3d'4s(h4F:.4p bHi - v»F° 3-2 M7 
V  II 1950.77 5 3d4-3d3<a'F)4p b3F - v'D' '-2 M7 

V  11 1954.061 2h 3d3(a4ll4s    »d3(a2H)4p a'F - v'G' 4   4 Vl 
V II 1958 446 i id4   3d3(a2F')4p b»F - v3»' 3-3 V3 
V II 1960.137 3 7d4- 3d3(a2P)4p >;a5D - y3P° 2-2 VI 
V  II 1960.445 0 3d3(a4P)4s - 3d3(a2F)4p a5P - v3D" 2-3 Vl 
V  II 1960.98 20 <d4- 3d3(a2F)4p b3F - v3!)' 4-3 M7 

V  II 1964.091 1 3d4 - 3d3(a2P)4p H^V)   y3P° 3-2 V3 
V   II 1966.752 3h 3d3<a4P)4s   3d3(a2F)4p a5P-x'D° 3-2 VI 
V  II 1967.185 4 'd3(a4P)4s- c3P-'D 1 -2 VI 
V 11 1970.877 0 'd4   3d3(a4P)4p „•a5D - ysI)° 1-2 VI 
V  11 1972.278 i 3d4 - 3d3(alP»4p Ka5n - y3P° 1   1 VI 

V   II 1972.62 200 163 3d3(a2fl|4s- 3d24s(b2(i)4p b3H   x'H" 4-5 M7 
V  II 1974.278 1 3d4   3d24s(b4F)4p a3D - u3IV 2-3 Vl 
V II 1975.02! 1 Id4   3d3(a2PI4p sa*D   y3P" 2-1 vi 
V  II 1975.489 1 3d4   3d:3(a2Fv4p b'F-w«' 4- 5 VI 
V II 1976.62 600 127 3d"   3d24s(b4F)4p a3I) - u3D" 3-3 M7 
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V II V HI 

Element Wavelength Intensity Muluplei 
-       - —   — i 

Configuration 
rJ "' '  

TV» J-J References 

V II 1977.60 5 3d4 - 3d»(a»F)4p b»F-w»G* 7-3 M7 
V II 1978.96 200 138 3d3(a*G)4j - 3d'4s(b4F)4p b'G   v«G* 4-3 117 
V II 1979.087 5 3d4 - 3d»4s(b4F)4p a»D - u*D* 1-2 V3 
V II 1979.618 1 3d* - 3d3(a»F)4p bf- - w«G" 3-3 V3 
V II 1980.04 400 127 3d4-3d»4s(b«F)4p a»D  u»D* 2-2 117 

V II 1980.59 250 127 3d4 - 3d»4i(b4F)4p a»D   u*D* II 117 
V II 1981.245 0 3d4 - 3d3(a4P)4p *a»D - y'D" 0   1 V3 
V II 1981.53 80 127 3d4 - 3d»4»(b4F)4p a»D - u'D" 2-1 117 
V II 1982.21 5 3d4-3d'(a»F)4p b"F - w*G° 4-3 117 
V II 1982.41 80 127 3d4-3d*4s(b4F)4p a» i - u'D" 3-2 117 

V II 1V84 05 100b 3d»(a»D)4s - b»D-'D 1-2 VJ 
V II 1987.314 10 3d»(a»D)4$ - b>D   'F* 2-3 V3 
V II 1987.547 4 3d»(a*D)4s - b»D-'F 3-3 V3 
V II 1987.82 3 3d3(a2D)4s - bn>-'D 2-2 VJ 
V II 1988.031 8 3d'(a»D)4s - b»D   'D' 3 : V3 

V II 1988.674 0 3d3(a4P)4s - 3d»4s(b4F)4p a»P   y»F* 3-1 V3 
V II 1991.31 0 3d4 a3H   1°            ? 4-4 M24.K8 
V II 1994.34 100 3d4- a3H-P           ? 5-4 M24.K» 
V II 1995.02 5 3d4 - 3d3(a2F)4p a»G - x'D° 3-2 

VANADIUM III (V2+), Z = 23 
Ground State  ls22s22p63s23p83d3 *Vu2 (21 electrons) 

Ionization Potential 236 411 cm"1; 29.310 eV 

Element Wavelength Intensity Multiple! Configuration Tenn J   J References 

V III 612.85 10h 3d3-3d2(3P)5p a4p.y<p«             ■} •A-5* 11,13 
V HI 614.63 0 3d' - 3d2('F)4f a4P - 4P° %-** 13 
V III 614.94 0 3d3-3d2

(
3F)4f a4P - 56° :«-% 13 

V HI 615.48 0 3d» - 3d2(3F)4f a4P-55" *-% 13 
V III 615.90 G 3d» - 3d»(»F)4f a4P   53 %-% 13 

V HI 61609 25 3d3 - 3d2('F)4f aK) - 2H" %■'% 13 
V III 617.05 10 3d3-3d2(3F)4f a^-'G" %-'% 13 
V HI 6!7.34 0 3d3 - 3d2(3F)4f a^^H" fi-%. 13 
V III 618.02 0 3d3-3d2(3F)5p ga'F - w4D° *-% 13 

HI 618.41 0 3d3 - 3d2(3F)4f 3*0-HT % -ft 13 

V HI 618.89 0 3d*-3d2(3F)5p ga*F - w4D° %-% 13 
V HI 619.39 5 3d3-3d2(3F)4f a^-HT %-% 13 
V HI 620.17 5 3d3-3d2('G)5p a«H-irti' %-% 13 
V HI 620.69 0 3d3-3d2('G)5p a2K - w^" '%-% 13 
V HI 622.92 0 3d3-3d2t3F)5p ga*T- - y4F° % - % 13 

V HI 623.27 5 3d3-3d2(3F)5p Sa4F - y4F° %-% 11,13 
V HI 623.67 5 3d3   3d2(3F)5p ga'F - y4F" %-% 11,13 
V HI 624.08 0 3d3-3d2(3F)5p ga"F - y4F° %-•* 11.13 
V HI 624.42 0 3d3-3d2(3F)5p ga*V - y4F° %-% 13 
V HI 627.90 10 3d3-3d2(3P)4f a2F-*G°         ? %-% 11,13 

V III 628.86 5 3d3-3d2CP)4f a2F-*G"         ? %-% 11,11 
V HI 633.37 0 3d3 - 3d2(3F)4f a2D - 57° *-% 13 
V III 633.94 50 3d3-3d2(3F)4f a2H   2I° >%-<* 13 
V HI 634.16 5 3d3 - 3dJ(3F)4f a2H - 2H° %-"% 13 
V HI 634.81 25 3d3  3d2(3F)4f a*H - »H° %-'Vi 13 

V VI 635.22 10 3d3-3d2(3F)4f a2H - 4G° %->% 13 
V HI 635.41 40 3d3 - 3d2(3F)4f a2H-2I° % -'% 13 
V III 635.9" 0 3d3 - 3d2(3F)4f a*D - 4G' %-% 13 
V HI 636.2i 0 3d3-3d2(3F)4f a2H - 4G° % - % 13 
V III 637.08 0 3d3-3d2(3F)4f a2H-4I° »A-'Vi 13 
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v in v m 

Element Wavelength Intensity Multiple! Coofifunboo Tenn J-J References 

V III 637.49 5 3d3-3d«('D)4f a*F   »G* %-* » 
V III 637.73 0 3ds-3d*('F)4f a»H-4IT "h-li n 
V III i?2.13 10 3d» - 3d»(,D)4f an,-«G' *-% Ü 
V III 641.91 0 3d»-3d»('D)5p a»D - v»D' %-% 13 
V £11 663.15 0 3d»-3d»('F)5p aH3-x«G' %-% 13 

V III 664 12 0 3d3-3d»(*F)5p a»G-x»G° %-* 13 
V III 665.00 0 JtP-Jd'CFOSp »Hi  *«G° %-V* 13 
V III 669.33 5 W-WF)5p a«G  w»F ';. ■ % 13 
V III 670.25 5 3d»-3d*(»F)5p a«G - w'F %-*. 13 
V III S85.96 5 Sd'-Äd^'F^p a'H   XKJ" ■%-% I? 

v ni 84S 55 15 3d2(3P)4s-3d'(3P)5p b4P-y4F        ? %-% 11,13 
V DI 849.32 0 3d*(»F)4»-3d»('F,5p h4F - w^D" fx-Vt 13 
v ni 850.49 0 3dJ(»F)4s - 3dJ(3F 5p b'F - w*D" %-% 13 
V 111 851.56 0 3d2('F)4s-3d»(3I-)5p b4F-w4D° «*-% 13 
V Id 859.2* 15 3d,(»F)4s-3d*('F)5p b4F-y4F %-% I!,13 

V III 859.57 5 3d'(3F)4s-3d»(3F)5p b4F - j^F %-'4 11,13 
v ni 860.06 0 3d2(3F)4s-3d2('F)5p b4F - y-*F **-«& II.13 
V HI 860.55 0 3d2(»F)4s-3d»(3F)5p b4F-y4F %-* 11,13 
V III 861.81 40b 3d*('F)4s-3d,;3F)5p b4F-y«F 'A-8* 11,13 
v H; 662 02 15 3d2(3F)4s-3d4s(3D)4p b4F-x4D° %-% 11,13 

V III 862.92 25 3d2(3F)4s-3d4<(3D)4p b4F - x4D° «A-tt 11,13 
V III 863.22 10 3d»(»F)4s-3d4s(JD)4p b4F - x«n° %-% 11,13 
V DI 863.99 25 3d2(3F)4s-3d4s(3D)4p b4F - x4D° %-V» 11,13 
V III 864.27 100 3a,(»F)4s-3d4sPD)4p b4F - x4D° «fc-% 11,13 
V III 864.47 40 3d2(3F)4s-3d4s(3D)4p b4F - x4D° %-% 11,13 

v ni 864.68 «.<! 3d»(3F)4s-3d4s('D)4p b4F - x4D° %-% 11,13 
V III 879.76 0 3d3-3d2('S)4p a2D - x-P° %-% 13 
V III 880.08 50 3d3-3d2{»S)4p a2D - x2P" %-% 13 
v ni 884.42 0 3d3-3d2(»S)4p a2D - x'-'F %-Vi 13 
V III 894.13 0 3d1(3F)4s - 3d»(-F)5j, b2F - w2F° %-% 11.13 

V III 894.59 0 3ds(3F)4s-3d2(3F)5p b»F - w2F % - % It, 13 
V III 895.88 5 3d'('G)4s-idl(3P)5T) b^ - y4F        ? %-% II ,13 
V III »99.18 S 3ds(3F)4p-3d2(?F)5g z^"^             ? %-% 11,13 
v ni 948.84 75 :ä2(3F)4s-3d2'3F)5p b4P-w2D"      ? %-t, 11,13 
V III 967.81 0 3d2(3?)4s-3d4sl5D)4p b4P-x4D° %-% 11,13 

v HI 968.41 0 3d2(3P)4s - 3d4s(3D)4? b4P-x4D° %-% 11,13 
y in 969.77 0 3d2CP)4s-3d4s(3D,'tp b4P-x4D° %-% 11,13 
v HI 1003.42 25 3d3-3ds(1D)4p ga4F - y'D' Si-% 11,13 
V HI 1004.02 50 3d'-3d2(3P)4p ga*F - y4D° %-% 11,13 
V III 1004.% 10 3d3-3d2('D)4p ga4F  ysD° %-% 11,13 

V III 1005.41 4G 3d3-3d2(lD)4p ga4F - y2D° %-% 11,13 
V III 1005.64 0 3d3-3d2(3P)4p ga4F - y4D° %-% 11,13 
V III 1006.46 500 3d3-3d2('P)4p «a4F  ^D" %-'/» 11,13 
V HI 1007.10 50 3d3 - 3d2(sP)4p ga4F - y4D° %-H, 11,13 
V III i 008.26 40 3d3  3d2(aP)4p ga'F - y4D° %-% 11,13 

V HI 1009.10 100 3d3-3d»(3P)4p ga'F-y'D0 %-% 11,13 
V HI 1009.36 50 3d3 - 3d2(3P)4p ga4F  y4D° %-Vi 11,13 
V HI 1009.73 75 3d3-3d2(3P)4p ga4F - y4D° %•% 11,13 
v ni 1015.40 5 3d3-3d2('D)4p ga4F - y2F" %-% 11,13 
v ni 1018.18 50 3d3-3d2('G)4p aH5 - x2F° %-% 13 

V in 1019.97 10 3d3-3d2('D)4p ga4F - y2F° %-% II,13 
v ni 1023.87 50 3d3  3d2(»G)4p aHJ - x2F° %-% 11,13 
v ni 1040.04 Oh 3d2(3F)4p-3d2(3F)6s z2F°-j2F %-% 11,13 
V HI 1040.37 Oh 3d2(3F)4p-3d2(3F)6s z*F° - j2F %-% 11,13 
V III 1044.19 Oh 3d2(3F)4p-3d2(3F)5d z*G°  f4H %-°k 11,13 

v ni 1044.60 0 3d2(3F)4p-3d2(3F)5d i*G° ■ i*G %-% 13 
V HI «045.64 5h 3d2(3F)4p  3d2(3F)5d z4G°-f4H r>h-"h 11,13 
v m 1048.83 0 3d2(3F)4p-3d2(3F)5d z^" - f4H % - % 13 
v ni 1055.79 30 3d3-3d'(1G)4p a^ - z2H° %-44 11,13 
V HI 1056.75 5 3d2(3F)4p-3d2(3F)6s z4D°-h47          ? %-% 11,13 

V III 1058.48 50 3d3-3d2('G)4p a^ - zEH° %-% 11,13 
V III 1065.51 10 3d3-Jda(:G)4p a2D - x2F° %-sk 11,13 
V HI 1069.74 50 3d3  3d2(»G)4p a2D - x2F° %-% 11,13 
V III 1074.76 0 3d'  3d2('G)4p a2H - x»F° %-% 11,13 
V III 1079.72 5 ?d2(*F)4p-3d2(JF)5d z4D' - t*G %-% 13 
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V III V III 

Element Wavelength Intensity   I Multiple! Configuration term J-J Refere nces 

V III 1081.98 0 3d1(>F)4p-3d»(»F)6s zKT   j»F *-% 13 
V HI 1086.53 0 3d3(3F)4p-3dJ<3F)5d zKT - i»G %-% 13 
V III 1091.53 5 3ü»-3d1'pP)4p a2P - y»P° %-% 11,13 
V III 1091.86 5 3d'-3d'(»P>4p a2P - y'P° %-% 11,13 
V III 1093.15 0 3d3-3d2(3P)4p a'P - y2P° %-£ I;,13 

V HI 1098% 75 3d'  3d*('G)4p aK} - y*G° %-% 11,13 
V III 1100.75 100 3d3 - JdI('G)4p aHJ - yHT %•% 11,13 
V HI 1IUU.87 5 3d3  3d»(»P)4p a2D - y2F %-% 11,13 
V HI 1101.42 25 3d3-3dVP)4p aaD - y2P° ft-'k 11,13 
V HI 1102.19 5 3a3-3d2(3P)4p a2D - y2P° %-% 11,13 

V III 1105.17 25 3d3-3d2('P)4o a4P-z4P° %-* 11,13 
V HI 1'07.36 100 3d3 - 3d*('P)4p a4P - z4P° %-% It ,13 
V HI 1107.76 25 3d3-3d2(3P/4p a4P - z'P" Vi-ft 11,13 
V HI 1108.71 5 3<l»-»i«(JP)4p a4P - z4P° %-% U.IJ 
V III 1109.49 5 3d3-3d2(3P)4p a«P - z4P° Vr-% I. .13 

V H. 1110.45 25 3d3 - 3d*<*F,4p a4P - z4P< %-% 11,13 
V III ! 110.92 25 3d3 - 3d2l3P)4p a4P  i'.«P° %-% 11,13 
V HI 1112.03 100 3d3 - 3d2('G)4p a2H - z2K° '%-■% 11,13 
V HI 1115.71 50 3d3-3d2(»G)4p a2H   z2H° %-% 11,13 
V III 1117.78 5 3d3-3d2('G)4p a2H - z2H° 4fc-% 11,13 

V III 1119.66 50 3 3d3-3d2(3F)4p ga4F - z4D° %-% 11,13 
V III 1121.16 15 3 3d3  3d2(3F)4p ga*'F - z4D° %-% 11,13 
V HI 1122.13 75 3d3 • 3d2(3F)4p £3«F-z4D° %-% 11,13 
V III 1122.62 5 3 3d» - 3d2(3F)4p gi'F-z'D0 %-% 11.13 
V III 1123.00 75 3 3d3 - 3d'(3F)4p ga4F   z4D° %-% 11,13 

V III 1123.53 50 3 ?d3-3d2(3F)4p ga4F - z4D° %-% 11,13 
V III 1124.76 5 3d3 - 3d2(3P)4p a2D - x2D %-% 13 
V III 1125.70 3 3d3  3d2(3F)4p ga'¥ - z4D' %-% 11,13 
V III 1126.13 0 3d3-3d2(3F)4p ga4F - z2D" %-% 11,13 
V III 1128.63 75 3d3-3d2(3F)4p ga4F - z2D° %-% 11,13 

V III 1131.05 60 3d3-3d2(3F)4p ga*F - z2D° %-% 11,13 
V III 1134.16 50 3d3-3d2(3?)4p a4P - y4D° %-% I:,I3 
V III 1135.92 0 3d3-3d2('D)4p a4P - y2D° %-% II    * 
V III 1136.54 0 3d3-3d2(3F)4p *a4F - z2F° %-% I: 
V HI 1138.32 15 3d3 - 3d2(3P)4p a4P  y4D° %-% I.,.' 

V III 1139.54 15 3d3-3d2(3P)4p a"G - y'-D° %-% II, 13 
V III 1139.67 25 3d3 - 3d2(3F)4p gs*r - z2F° %-% 11,13 
V III 1139.85 75 3d3-3d2('S)4p b2n - x"?° %-* 13 
V III 1140.66 10 3d3-3d2(3P)4p a«'   "MV %-% 11,13 
V III 1141.20 5 3d3-3d2(1S)4r b"i: %-% 13 

V 111 1141.68 25 3d3-3d2(3P)4p a4P - y'D° %-% 13 
V III 1142.08 5 3d3-3d2(3P)4p a4P-y4D° "A -"ft ill,13 
V III 1142.34 10 3d3-3d2(3F)4D ya4F - z2F° % -% i 11,13 
V HI U 43.19 15 3d3-3d'(3P>4p a^ - yD° %.-% i!,!3 
v ni 1146.75 75 2 3d3-3d2(3F)4p ga4F - z4F° %-% 11,13 

V III '. 148.46 100 2 3dJ-3d2(3F)4p ga'F - z4F° %    % 11,13 
V HI 1149.08 25 3d3-3d2('S)4p b2D - x2P° %-% 13 
V HI 1149.94 500 2 3d3-3d2(3F)4p ga4F - z4F° %-% 11,13 
V III 1150.25 60 2 3d3-3d2(3F)4p ga4F - z4F° %-Ht 11,13 
V III 1151.05 150 2 3d3-3d2(3F)4p ga4F - z4F° %-% Il,I3 

V III 1151.30 25 3d3-3d2('D)4f. aSG - y2F° %-% 13 
V III 1152.17 150 2 3d3-3d2(3F)4p ga4F - z4F° %-"* 11,13 
V III 1153.18 25 2 3d3-3d2(3F)4p ga4F - z4F° %-% 11,13 
V HI 1154.23 250 2 3d3   3d2(3F)4p sa4F - z4F" %-% II ,13 
V HI 1154.77 75 2 3d3-3d2(3F)4p ga4F  z4F %-% II,13 

V HI 1155.11 75 2 3d3-3d2(3F)4p ga4F - z4F° %-% 11,13 
V HI 1155.41 5 3d3-3d2(lD)4p a4P - z2P° %-% 11,13 
V III 1156.47 15 3d3-3d2('D)4p a4P - z2P° %-% 11,13 
V III 1157.18 400 3d3-3d2("D)4p a^ - y2F° %-% 11,13 
V III 1158.86 50 3d3 - 3d2('D)4p a4P - z2P° %-% H,I3 

V III 1159.75 200 1 3d3-3d2(3F)4p #a:F - z^" %-•% 11,13 
V III 1160.77 300 3d3-3d2(>G)4p a'H-y'G1 %-% 11,13 
V III 1162.02 250 3d3-3d2('G)4p a2H - yH}° ■%-% 11,13 
V III 1162.81 50 3d3 - 3d2(3P)4p a4P - z4S° %-% 11,13 
V III 1163.26 75 1 3d3-3d2(3F)4p ga4F - z4^ %-% 11,13 
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V III V III 

Hemmt Wavelength Intensity Multiple! Configuration Term J   J References 

V 111 1163.87 60 3ds-3d1(1P)4p a4P   i4S° %-** 11.13 
V HI 1166.29 75 3d' - 3d'(3P)4p a4P - i'S' %-* 11.13 
V  III 1166 45 75 1                                 3d'  3d'('F)4p ga4F   z*G' *-% 11.13 
V  III 1166 58 75 1 3d'  3d'(3F)4p ga4F - i*G° %-% W4.I3 
V III 1J66 86 0 3d3-3d'('P)4p a'D   z4P° %   % 11.13 

V III 1169 11 75 1 ?d'-3d'('F)4p jra'F  z«G° %-% W4.I3 
V  III 1169 26 100 1 3d'-3d2('F)4p ga'F - z*G° %-% 11,13 
V III 1171.27 20 1 3d»■3d'(3F)4p «a4F - z«G' %-% W4.I3 
V  HI 1172.47 5 1 3d3-3d'(3F)4p *a4F - z*G° %-Tk W4.I3 
V  HI 1186 89 25 3d'(3P)4p   3d'(3F)6s y4D° - h4F *-% II.13 

V  III 1191.07 0 3d'   3d'('D)4p a'P - y'D° Vt-% 11.13 
V  III ! 191.50 0 3d'-3d'('D)4p a'P • y2D° %-% 11,13 
V  III 1196.63 o 3d3-3d'('P)4p a'D   y4D° %-% 13 
V  III 1198 61 100 3d'   3d'('D)4p a'D - y'D° %-% 11.13 
V  III 1202.25 50 3d'-3d'('D)4p a'D - y'D" %-** M.I3 

V  III 1202 87 5 3d3-3d'('D)4p a'D   y'D° %-% 11.13 
V HI 1203.86 0 3d'   3d'(3Pi4p a'D - y4D° H>-% II .13 
V  HI 1206 99 200 3d3   3d'('D)4p a'P   z'P' 54-% II,13 
V III 1207.45 100 3d3-3d'('D)4p a'P - z'P° %-* 11.13 
V III 1207 6« 50 3d3 - 3d'('P)4p a'D - y4D° tt-f, 13 

V  III (212.38 100 M3-3d'f'D>4p a'P - z'P° %-* 11.13 
V HI 1212.82 10 3d'-3d'('G)4p a'F   x'F° %-% ;i,i3 
V III 1214.56 100 3d3-3d2<'G)4p a'F - x'F° *-% M.I3 
V  Hi 1217.64 150 3d3-3d2('G)4p a'F   x'F° %-% 11.13 
V ill 1218.50 125 3d3-3d2('D)4p a'D - z'P° %-% 11.13 

V  III 1219.38 5 3d'-3d2('G)4p a'F - x'F° %-% 11.13 
V III 1220 09 15 3d'-3d2('P)4p a'P • z4S° 'h-'h 11.13 
V HI 1220 54 0 3d3-3d'(3P)4p a'P   z4S° *-•* 11.13 
V III 1224.19 125 3d3-3d'('D)4p a'D   z'Pc *k-3k 11,13 
V  III 1232.49 50 3d--3d2(3P)4p a'D - z4S° %-% 11,13 

V  HI 1248.65 10 7 3d'-3d3(3F)4p a»G   zKJ" %-% 11,13 
V III 1252.11 500 7 3d3-3d2(3F)4p aHJ - z'G" %■% 11,13 
V III 1254.01 400 7 3d3-3d2(3F)4p a^i   zHT %-% H.I3 
V III 1257.50 75 7 3d3-3d2(3F)4p a'G - zHT %-% II,13 
V  III 1263.20 150 3d3   3d2(3P)4p a'P - z2S' Vt -lh 11.13 

v ;u 1263.68 125 3d3-3d2(3P)4p a'P - z2S' %-% 11.13 
V  111 1275.78 75 3d'-3d'(3P)4p a2D - z2S° %    'A 11,13 
V  III 1284.27 150 5 3d3-3d2(3F)4p a4P   z4D° %-% II.13 
V   ill 1287 19 50 5 3d3-3d2(3F)4p a4P   z4D° TTt - TTE 11,13 
V  111 1287.34 75 5 3d3-3d2(3FI4p a4P - z4D° %-% 11,13 

V  III 1287.87 500 5 3d3 - 3d2(3F)4p a4P-z4D° %-% II.13 
V  HI 1288.63 100 5 3d3-3d2(3F)4p a4P - z4D° %-% 11,13 
V  III 1289.42 400 3d3   3d2(3P)4p a2F - x2D' % -% 11,13 
V   III 1290.46 100 5 3d3-3d2(3F)4p a4P - z4D° •A   'h 11.13 
V   ill 1290.77 300 3d3-3d2(3P)4p a2F • x2D° %-ft 11,13 

V  ill 1291.40 15 3d3-3d2(3P)4p a2F - x2D° * -% III) 
11,13 V  III 1291.59 5 5 3d3-3d2(3F)4p a4P   z4D" % -«! 

V III 1291.76 25 5 3d3-3d2('F)4p a4P   z4D° Vt-Ht 11,13 
V  III 1292.79 250 5 3d3-3d2(3F)4p a4P-z2D° % -% 11,13 
V   HI 1294.82 50 3d3-3d2(3F)4p a2G - z4D° % -% 11,13 

V  III 1295.76 150 3d3-3d2(3F)4p a4P   z'D" fc-% IJ ,13 
V   III 1297.94 50 3d3-3d2(3F)4p a4P - z'D" <h -% II .13 
V III 1 ^99.07 50 3d3-3d2!3I-')4p a2(i   z'D" \ -% 11.13 
V II! 1299.25 50 3d3-3d2(3I)4p a4P   z2D" % -% 11.13 
V  III 1306.21 50 3d3-3d2(3F)4p a4P  z'F %-% 11,13 

V   III 1313.35 400 6 3d3-3d2(3F)4p a2(i - z2F° »h -% 11,13 
V  III 1317.27 300 ft 3d3-3d2(3F)4p a2G-z2F" % -* II,13 
V   III 1327.87 150 3d'-3d'('G)4p a2F - y2G % • »A 11,13 
V  III ! 329.05 25 9 3d3   3d2(3F)4, a2H - z2G° % -*i 11,13 
V   III 1331.30 100 3d3-3d2('G!4p a'F-y'G" %   - 7/2 It ,13 

V  III 1331.99 500 9 3d3 - 3d2(3F)4p a2H - z'G° "A-% 11.13 
V  HI 1335.! 2 500 9 3d3-3d2(3F)4p a2H   z2G° % - % I.,13 
V  III 1353.05 100 3d2('(i)4p-3d2(:lF)5d x2F°-iKi % -% II 13 
V  III 1357.90 40 3d3-3d2(3F)4p a2P - z4D° Vi -% 11,13 
V   III 1358.44 50h 3d3-3d2(3F)4p a2H - z4D % -% 11,13 

II   He    l.i    He    B   ('    N   ()    !•    Nc    Na    Mg   Al    Si    P   S   C'l    Ar    K   (a    Sc   Ti   V    Cr    Mn    Kc   Co   N.   Cu    7.n   Cia   Gc    As    Sc    Br   Kr 
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V III v ni 

Klemmt Wavelength Intensity Multipkt Configuration Tern J-J Reference* 

V Ql 1359 45 5 3d»-3d*(»F)4p »Hi-fG' %-% 11.13 
v ni 136251 50 4                                 3d» - 3d»(»F)4p a*P - z*D' %-* 11.13 
V UI 1367.48 100 3d»-3d*(»F)4p a»D - I'D* %-% 11.13 
v ni 1368.31 100 3d»-3d*(»F)4p a»D - z4D° %-% II.13 
v ni 1369.06 50 3d»-3d»f»FMp a»D - *4D* %-% II.13 

V 01 1369.70 100 4 3d*-3dVF)4p a»P-z»ir fc-% 11,13 
V 01 1370.7.6 100 4 3d* - 3d*(»F>4p a»P  z»D° %-% II.13 
V 01 1372.43 10 3d' - 3d»(»F)4p asD   z*D° %-% II.13 
V III 1373.34 5d 3d» - 3d»(»F)4p a«D - z4D* *-% Ii,l3 
V 01 1375.98 5 3d»-3d»(»F)4p a»D - z4D° %-Vi Ü.I3 

V 01 1377.15 125 3d» - 3d»('F)4p a»D - z*D' %-«A 1143 
V 01 1377.99 100 3d» - 3d»(»F)4p a»D-z'D° %-% 11.13 
V 01 1382.45 100 3d»('G)4p-3d»(»F)5d x»F>-j»F         ? *-% 11,13 
V 01 1384.49 75 3d' - 3d*(»F)4p a»D - z»D° %-* 11.13 
V 01 1385.34 15 3d»-3d»(»F)4p a»D  z»D° %-* 11,13 

V III 1387.40 15 3d»-3d,('D)4p a»F  y»D° %-% 11,13 
V 01 I1K./9 200 S 3d» - 3d»(»F)4p a»D - z«F %-% II,13 
V 01 1394.46 5 3d»-3d*(»P)4p a»F  y^D" %-% 11,13 
V 01 1395.44 0 3d»-3d»('D)4p a»F - y»D° *-% 11.13 
V III 1397.62 60 8 3d» - 3d»(»F)4p a»D - z2F %-% 11.13 

V 01 1398.47 75 8 3d» - 3d»('F)4p a2D - z2F •*-«* 11.13 
V 01 1401.38 10 3d» - 3d»(»F)4p a*P-z4F        ? %-% 11.13 
v ni 1405.14 5 3d»-3d»(»F)4p a»P-z4F %-% II ,13 
V 01 1405.74 5 3d» - 3d»(»F)4p a»P-z4F %-% 11,13 
V 01 1406.52 50 3d»-3d*('D)4p a»F - y»F %-% II.13 

V 01 1417.71 50 3d»-3d=('D)4p a'F-v'F »A-* 11,13 
V 01 1442.85 5 3d2(»F)4p-3d2('G)4d zKT-gKJ %-% 11,13 
V 01 1448.58 10 3d»(»F)4p-3d2t'G)4d z*G°-g2G %-% 11,13 
V 01 1453.00 5 3d»(»F)4p-3d»(»P)4d z4D° - f4P %-% 13 
V III 1460.64 15 3d2(»F)4p-3d2('D)4d z'F - f»D %-% 11,13 

V 01 1463.21 5 3d»(»F)4o - 3d»('D)4d z2F° - f»D %-% 11.13 
V 01 1472.45 5 3d» - 3d*('G)4p b2D - x2F° »A-* 11,13 
V 01 1474.71 125 3d» - 3d»('G)4p b2D-x2F %-% 11.13 
V 01 1479.57 150 3d» - 3d*(1G)4p b»D - x2F %-% 11,13 
V 01 1498.39 10 3d2(»F)4p-3d2(3P)4d z*n°-gf •A-% 13 

V 01 1503.95 0 3d»(»F)4p-3d2(»P)4d 1*0"-g«F fc-% 13 
V III 1505.02 25 3d»(»F)4p-3d»('P)4d z4D°-g*F ■*h-*k 13 
v in 1506.57 15 3d*(»F)4p-3d»(»P)4d z4D°  g*F %-% 13 
V III 1510.02 15 3d»(»F)4p-3d2(3P)4d i*D*-«*F %   % 13 
V III 1524,52 60 3dJ(»P)4p-3d»(»P)5s z2S° - h2P %   % I" 

V 01 1537.07 0 3d»(»F)4p  3d2('D)4d z2F° - g*F •4-% 13 
V 01 1540.87 250 3d»-3d2(»P)4p b2D - y*P° *-% 11,13 
V III 1543.33 25 3d» - 3d2(»P)4p b»D - y'P" %-% 11,13 
V III 1545.86 150 3d»-3d»(»P)4p b»D - y2P° %-% 11,13 
V 01 1553.25 0 3d2(»F)4p - 3d2('D)4d z2D° - g»F *A-<fc 13 

V 01 1554.61 0 3d'-3d2(3F)4p a»F - z*G° %-% 11,13 
V III 1556.17 75 3d2(3F)4p-3d2(:D)4d z4D° - f»P %-% 13 
V III 1558.40 IO 3d2(3F)4p-3d2('D)4d z2D" - g2F %-% 13 
V III 1570.% 10 3d2(3F)4p - 3d2Cn)4d z4D° - g2F •k-% 13 
V III 1585.97 25 3d»-3d2(»P)4p b'D - x»D° Vt-% 11,13 

V 01 1586.92 250 3d»-3d2(»P)4p b2D - x2D° %-% 11,13 
V III 1588.59 150 3d»-3d2(»P)4p b2D - x2D° %-% 11,13 
V 01 1589.53 15 3d»-3d2(»P)4p b2D - x»D° %-% 11,13 
V III 1590.77 10 3d2(»F)4p-3d2('D)4d zKT-PG %-% 13 
V III 1596.58 15 3d2('D)4p - 3d2(>G)4d y^-gH) *-% 11,13 

V 01 1600.11 10 3d2(3F)4p-3d2('D)4d z2G°-PG %-% 13 
V III 1604.99 50 3d2('G)4p-3d2(1G)4d y»G"-i»F %-% 13 
V III 1606.17 25 3d2('D)4p-3d2('G)4d y'F-gKJ %-% 11,13 
V III 1608.39 60 3d2('G)4p-3d2(1G)4d yJG" - i»F %-% 13 
V III 1619.95 5 3d»-3d2(3F)4p a2F - z4D° %-% 11,13 

V III 1621.01 40 3d»-3d2(»F)4p a2F - z4D° %-% 11,13 
V III 1622.45 10 3d2(»P)4p-3d2(»P)5s z4S°-g4P %-% 11,13 
V III 1624.53 0 3d,('P)4p-3d2(»P)4d z4S° - h2D %-% 13 
V III 1627.67 150 3d»(iG)4p-3d2('G)5s yHJ" - h»G %-% II,13 
V 10 1629.64 125 3d2('G)4p-3d2('G)5s y»G0 - h»G %-% 11,13 

%v>. 
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V III v ni 

Ekmenl Wavelength Intensity Multiple! Configuration Term }-} References 

V III 1630.72 10 3d2(3F)4p-3d2(*F)4d z*G*-f«F *-% 11,13 
V III 1636.45 50 3d,(,F)4p-3da(»F)W zKi' - PF %-% 11,13 
V III 1636.72 25 3d3-3d2('F)4p a'F - z*D°       ? %-% 11,13 
V III 1636.77 5 3d»('F)4p - 3d2(3I)4d z«G" - PF         ? %-«i 11,13 
V HI 1637.05 10 3d2(!D)4p - 3d*(»P)5s z»P*  g*P %-* 11,13 

V HI 1641.64 50 3d2('D)4p - 3d2(»P)4d z2P°-e»P 
z*G'-PF 

%-% 13 
V III 1643.03 1000b 3d2(3F)4»>-3d2(,F)4d %-% 11.13 
V HI 1646.69 200 3d2(»P)4p   3<"(»P)4d z'S' - f4P %-% 11,13 
V HI 1648.10 75 3d»(»P)4p - 3d1(»P)4d z4S-PP %-Vi II.13 
V HI 1648.99 100 3d2(3P)4p - 3d2(3P)4d z^S" - PP %-% 11,13 

V HI 1650.14 1000 3d3 - 3d2(3F)4p a2F-z2F %-% II.13 
V HI 1650.40 75 3d2(»F)4p-3d2(3Fj4d z«G°-f4F "%-% 11.13 
V HI 1653.41 25 3d3-3d2«3F)4p a2F-z2F %-% 11.13 
V HI 1654.14 25 3d*(JF)4p - 3d2(3F)5s z«G°  e'F %-* 11,13 
V HI 1658.42 200 3d2(3F)4p-3d2PF)5s t*G'-e*f %-% II.13 

V HI 1659.27 50 3d2(3F)4p-3d2(3F)4d z4F  PF %-% 11,13 
V HI 1659.94 25 3dVF/4p - 3d2(3F)5s i*G' - e4F **-% 11,13 
V HI 1660.25 50 3d2(;F)4p - 3d2(3F)4d z«F - PF %-% 11,13 
V HI 1661.62 15 3d2(3F)4p - 3d2PF)4d z4F  PF %-% 11,13 
V III 1661.73 15 3d2<'D)4p-3d2(3P)4d z2P° - f4P %-* 13 

V HI I662.4i 15 3d3-3d2(3F)4p a2F - z»F° %-% [1,13 
v ni 1663.07 200 3d2(3F)4p - 3d2(3F)4d z4F" - f4F %-tt 11,13 
V HI 1663.82 150 3d2(3F)4p-3d2(sF)5s z*G"-e«F %-* Ü.I3 
V III 1665.40 200 3d2(3F)4p - 3d2(3F)4d z4F - f4F %-% 11,13 
V HI 1665.7! 250 3d3-3d2(3F)4p a2F - z2F %-% 11,13 

V HI 1668.03 300b 3d2(3F)4p - 3d2(3F)4d z4F° - f4F %•% 11,13 
v m 1668.72 5*1 3d2<3P)4p - 3d2('G)4d x2D° - isF %-% 13 
V III 1668.98 lüO 3d2(3F)4p - 3d2(3F)5s z«G°  e4F %-% 11,13 
V III 1669.20 15 3d2(3F)4p - 3d2(3F)4d z4F° - f4F %-% 11,13 
V III 1670.66 300 3d2(3F)4p   id'(3F)4d z4F° - f4F *k-*k II,13 

v ni 1673.23 10 3d2(3F)4p-3d2(3F)4d z4F'  PF %-% 11,13 
V HI 1673.91 150 3d2('F)4p - 3d2(3F)5s z4G°-e*F ■%-% 11,13 
V in 1674.85 10 3d2f*P)4p-3d2(3P)5s y4D».g'«p %-% 11,13 
V HI 1676.08 5 3di(sP)4p-3d,(3P)5s y«D°-g«P fi-Vi 13 
V HI 1677.18 25d 3d2(3F)4p - 3d2(3F)4d z4F° - f4F %-% 11,13 

V III 1679.19 300 3d2('G)4p - 3d'('G)4d y^" - f2H % % 11,13 
V HI 1679.64 5 3d2(3P)4p - 3d2(3P)4d y^D"  gap %-% 13 
V III 1680.44 250 3d5('G)4p-3d2('G)4d y2^ - PH %-% 11,13 
V II! 1681.05 5 3d2(3P)4p-3d2(3P)5s y*D°-g*P %-% 13 
V III 1661.56 5 3d2('D)4p - 3d2(3P)4d y2D°g2P %-% 13 

V HI 1685.47 50 3d2(3F)4p - 3d2(3F)5s z4F°   e4F %-% 11,13 
V HI 1686.74 50 3d2('F)4p - 3d2(3F)5s z4F°-e4F %-% 11,13 
V HI 1686.95 150 3d2(3F)4p-3d2(3F)5s z2F° - PF %-% II,13 
V HI 1687.40 25b 3d2(3F)4p-3d2(3F)5s z4F°-e4F %-% 11,13 
V III 1687.87 200 3d2(3F)4p-3d2(3F)5s z2F°  PF %-% 11,13 

V HI 1689.04 150 3d2(3P)4p-3d2(3P)5s y^D'^P %-% 11,13 
V HI 1690.35 15 3d2(3P)4p - 3d*('D)4d 7.4S° - PD %-% II, 13 
V HI 1691.90 75 3d2(3F)4p  3d2(3F)5s z4F°-e4F %-% 11,13 
V HI 1692.82 10 3d2(3F)4p - 3d2(3F)4d z2F° - PF %-% 11,13 
V III 1693.76 75 3d2(3F)4p-3d2(3F)5s z4F°-e4F %-% 11,13 

V III 1694.78 1000b 3d2(3F)4p - 3d2(3F)5s z4F°-e4F %-% 11,13 
V HI 1698.24 50 3d2(3F)4p-3d2(3F)5s z4F°-e4F %•% 11,13 
V HI 1698.68 10 3d3-3d2(3F)4p a2F - z4Fr        ? %-% 11,13 
V HI 1699.75 5 3d2(3P)4p - 3d2('D)4d z4S° - PD %-% I!,I3 
V HI 1701.86 50 3d2(3F)4p - 3d2(3F)5s z4F°-e4F %-% I!,I3 

V HI 1703.12 5 3d2(3P)4F-3d2(3P)4ri y^D" - PP %-% 11,13 
V III 1703.70 50 3d2('D)4p-3d2(<D>5s y2F°-g2D %-% 13 
V III 1704.17 lOOd 3d2f3F)4p - 3d2(3F,5s z4F°-e4F li-% 11,13 
V III 1704 68 50 3d2(3F)4p-3d2(3F15s z2D° - PF %-% II,13 
V HI 1705 19 40 3d2('D)4p - 3d2(3P)4d y2F°-h2F %-^ 13 

V III 1706.22 100 3d2('D)4p - 3d2('D)4d z2P° - PD %-% 11,13 
V III 1707.43 150 3d2(3F)4p-3d2(3F)5s z2D° - PF %-% 11,13 
V III 1707.89 150 3d2(3P)4p-3d,('D)4d z2S" - PP Vi-*h 11,13 
V III 1711.61 100 3d2(3F)4p - 3d2(3F)4d z2D° - PF %-% 11,13 
V III 1714.04 50 3d2(3P)4p-3d2(3P)4d z4S° - PD %-% 11,13 
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V III V III 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

V HI 1715 32 15 3d2('P)4p-3d2PP)4d y*D* - PP %-% 11,13 
V HI 1715.79 25 3d2('DUp. 3d*(,D)4d z2P* - PD %-% 11.13 
V III 1716.4'; 50 3d2e*F)4p - 3d«(»F)4d z2F*   e»D *-% 11.13 
V II! 1717.01 150 3d,('D)4p - 3d»('D)5s y»F* - g»D 

z2D' - PF 
*-% 13 

V II! 1717.47 100 3d2(3F)4p - 2<F(»F)4d %-% 11.13 

V III 1719.77 100 3d2('P)4p - 3d'('D)4d z'S" - PP          ? ■*-* 11,13 
V III 1721.98 400 3d,(,F)4P - 3d2(»F)4d z'F*  e2D •*-* 13 
v m 1722.46 150 3d2('G)4p - 3d2('G)4d yKJ'-g"G %-% 11.13 
v m 1722.62 200b ids('G)4p - 3d»(lG)4d yKT - g«G %-% 11.13 
V III 1724.63 300 3d2(4F)4p - 3d«('F)4d z4D° - PF %-% 11.13 

V III 1725.37 200 3d*(>G)4p-3d«(1G>5s z2H°  hKJ %-% 11.» 
V 111 1725.78 15 3d2('D)4p - 3d2(>D)4d z2P°  PD %-% II.» 
V III 1726.11 1C 3d1('F)4p-3d,(,F)55 z4D°   PF %-«* II.» 
V 111 1728.66 15 3d2('D)4p - 3d2('D)4d y2F - PD          ? %-% 11.» 
V III 1728 87 50 3d2(3F.4p - 3d'(,F)4d z4D*   PF V>-% II.» 

V III 1729.74 100b 3d*('F)4p - 3d2(3F)4d z2F" - e2D 'A-»A II.» 
V III ■730 40 100 3d2(3F)4p   3d1('F)4<i z4D" - PF %-% 11,13 
V III 1731.54 15 3d2('F)4p - 3d»(»F)4d z4D° - PF %-% li.» 
V III 1732.75 150 3<j2(3F)4p-3d2('F)4d z4D°-PF *-% II.» 
V III 1734.52 50 3d2(3F)4p - 3d2(3F)4d z4D° - PF %-% II.» 

V III 1736.99 40 3d2('D)4p - 3d2('D)5s y2D°  g2D *-% » 
V III 1738.00 25 3d'-3d»('D)4p b2D - y2D" %-% 11,13 
V III 1738.33 25 3d2(3F)4p-3d2(3F)4d z4D° - PF %-ft li.» 
V III 1738.93 25 3d2('D)4p - 3d2(3P)4d z2P°-g4F %-*£ » 
V III 1739.25 150b 3d2(lG)4p-3d2(>G)5s z2H° - hH, •■*-* 1!,» 

V III 1742.15 25 3d2('D)4p - 3dVP)4d z2P° - PD         ? Vi •% II ,13 
V III 1742.35 150 3d2(3F)4p. 3d2(3F)4d z2D° - e2D %-% » 
V III 1746.36 25 3d2(,D)4p-3d2('D)5s y2D°-g2D *-* » 
V III 1747.31 10 3d2{JP)4p - 3d'(1D)4d y^D" - PD *-% 11,13 
V III 1748.39 150 3d2(3F)4p - 3d2(3F)4d z2D" - e2D ft-f» 11,13 

v ni 1749.39 5 3d2(3r 4p-3d2('D)4d ^D" - PD %-% 11,13 
v ni 1750.17 50 id»   3d,('D)4p b2D - y2D° %-** II ,13 
V III 1750.34 100 3d2(3F)4p-3d2(3F)5s z4D°-e4F %-% 11,13 
V III 1751.68 500d 3d2(V)4p-2-d2(3P)4d y^D0 - h2F %-% II,» 
V III 1752.19 50 3d2('P)4p-3d2(3P)5s z4P° - g4P %-% 11,13 

V III 1752.62 10 3d2(3P)4p - 3d2(3P)5s z4P°-g4P %-V. » 
V III 1754.11 50 3d2('F,4p - 3d2(3F)4d z2D° - e2D %-% 13 
V III 1756.02 25 3d2(3F)4p - 3d2(3F)4d z4D° - e2D %-% 13 
V III 1757.73 500 3d2<3,F)4p-3d2(:,F)4d z2F°- e2G 1x-% 11,13 
V III 1758 50 150 3d5(1I))4p-3d1('D)4d y2D° - PD %-% 11,13 

V III 1758.96 50 3d2(3P)4p-3d2(3P)5s z4P* - g4P %-% » 
V III 1759.46 100 3d2('D)4p - 3d»('D)4d y2D° - f2D %-% 11,13 
v in 1760.07 1000 3d2(3F)4p-3d2(3F)4d z2F° - e^ i/t-'h II,IJ 
V III 1760.41 10 3d2(3F)4p-3d2('F)5s 74D° - e4F %-% 11,13 
V HI 1761.04 50 3d2(3F)4p-3d2(3F)5s Z4D°-r4F %-* 11,13 

V III 1761.63 50 3d2(3F)4p-3d2(3F)5s z4D° - e4F %-% 11,13 
V III 1761.84 50 3d2(aF)4p - 3d2(3F)4d z4D° - e2D %-% 13 
V III 1762.27 75 3d2(,D)4p-3d2('P)4d y2F°-g4F %-% 13 
V III 1762.78 10 3d2(3P)4p - 3d2(3P14d y-'D0 - PD %-% 11,13 
V HI 1762.99 25 3d2(3F)4p-3d2(3F)4d z'D'-e'D %-% 11,13 

V HI 1763.59 lOd 3d3 - 3d2(3P)4p b2D - y4D° %-¥> 11,13 
V III P64.23 250 3d2(3F)4p-3d2(3F)4d z4D°  e2D *-* 11,13 
V HI 1765.28 15 3d2(3P)4p-3d2(3P)4d y^D" • PD %-% 13 
V HI 1765.92 15 3d2(sF)4p-3d2(3F)5s z4D° - c4F %-% 11.13 
V III 1766.16 50 3d2(3P)4p-3d2(3P)4d y4D" - PD *&-% 11,13 

V HI 1768.09 100 3d3-3d2('D)4p b2D - y2F° •h-Vi 11,13 
V HI 1768.66 5 3d2(1D)4p-3ds('D)4d y2D° - PD •*-% 11,» 
V III 1769.22 10 3d2(3F)4p-3d2(3F)5s z4D° - e4F %-% 11,13 
V III 1769.60 25 3d2(3P)4p-3d2(3P)4d z4P°   f4P >k -% 11,13 
V III 1770.06 25 3d2(3F)4p-3d2(3F)4d z4D°  e2D %-% 13 

v H: 1771.35 75 3d2(3P)4p   3d2(3P)4d z4P° - f4P %-% 11,13 
V HI 1771.67 50 3d2(3F)4o-3d2(3F)4d z2F° • e^ %-% 11,13 
V III 1772.31 200 3d2(3P)4p-";ü2(3P)4d y4D°-g*F Vi -% 11,13 
V III 1772.63 100 3d2(3P)4p-3d2(3P)4d y-«D° - PD %-% 11,13 
V HI 1772.99 50 3d2(3P)4p-3d2(3P)4d z4P° - f4P % -v> 11,13 
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V IU V III 

Kleinen! Wavelength '.ntensity Multiple! Configuration 

V III 1773.43 300 3<P(»P)4p-?d1(,P)4d 
V Dl 1774.02 10 3d*(»P)4p - 3d»(»P)4d 
V III 1774.25 25 3<P(*P)4p - 3d3(3P)4d 
V III 1775.72 75 3<F(*P)4p-3d,(»P)4d 
V III 1777.18 50 3d»(»F)4p - 3d'(3F)4d 

V 111 1778.02 400 3d'(,P)4p-3d,(,P)4d 
V in 1779.72 50C 3d*('D)4p-3d,(,D)4d 
V III 1780.4* 100b 3d*(*P)4p - 3d3(3P)4d 
V III 1781.61 200 3<P(>F)4p - 3d«(»F)4d 
V HI 1782.04 5 3d» - 3d«('D)4p 

V III 1783.16 20 3d»(»P)4p - 3ds('P)4d 
V III 1783.41 200 3d'('G)4p - 3d3(*G)4< 
V 01 1783.77 50 3d2('D)4p - $4*PT)*< 
v ni 1784.44 400 3d»(*P14p - 3d3(3P)4t 
V UI 178533 50 3d» - M*(*D)4v 

v ni 1785.97 150 3d2(3F)4s - 3d,(3P)4[: 
v ni 1787.15 15 3d»(3F)4s-3d2(3P)4p 
v ni 1788.26 1000 3d*(»P)4p  3d»PP)4d 
V III 1789.47 200 3d»(3F)4p - 3d2(3F)4d 
v ni 1789.62 100b 3d2('D)4p - 3d2(3P)4d 

v ni 1791.23 50 3d'(,F)4p - 3d,(,F)4d 
V  III 1793.82 500 3d»(»F)4p - 3d'('F)4d 
v ni 1794.00 250 3d2(3P)4p - 3d2(3P)4d 
V III 1794.60 1000 3d2(,D)4p-3d3(,D)4d 
V III 1796.77 300 3d2(3F)4p - 3d»(3F)4d 

V UI 1797.28 100 3d2(!G)4p-3d2(>G)4d 
V III 1797.44 25 3dVF)4p - 3d2(3F)4d 
V I/I 1797.63 100 3d2(3P)4p-3d2(3P)4d 
v m 1798.15 500 3d»('F)4p - 3d2(3F)4d 
v m '•800.07 100 3d»(3F)4p-3d2(3F)5s 

V UI 1802.55 300 3dt(,F)4s - 3ds('P)4p 
V UI 1803.15 25 3d*('F)4s - 3d2('D)4F 
V UI 1804.13 500 3d2(3F)4p - 3d2(3F)-!ci 
v ni 1804.52 75 3d2(3F)4p-3d2(3F)5s 
v ni 1804.76 75 3d2(3F)4p-3d2(3F)4d 

V III 1805.23 150 3d»(3F)4p   3d2(3F)4d 
V HI 18(16.55 10 3d2('G)4p-3d2(1G)4d 
V HI 1806.71 25 3d2(3F)4p - 3d2(3F)4d 
V HI 1807.35 50 3d2<3F)4s - 3d2(3P)4p 
V HI 1808.51 100 3d2(3F)4s-3d2(3P)4p 

V HI 1809.36 150 3d2(3F)4p-3d2(3F)4d 
V III 1810.31 0 3d2(3F)4s-3d2(3P)4p 
v ni 1810.71 250 3d2(3F)4p - 3d3(3F)4d 
V III 1812.19 1000b 3d2(3F)4p-3d2(3F)4d 
V HI 1814.95 250 3d2(3F)4p - 3d2(3F)4d 

V HI 1815.11 50 3d2(3F)4s - 3d»(3P)4p 
V III J815.35 100 3d2(,G)4p-3d2('G)4d 
V III «816.30 150 3d2(3F)4p-3d2(3F)4d 
V III i «120.65 250 3d2(3F)4p-3d2(3F)4d 
V HI 1821.99 10 3d2(3P)4p-3d2(,D)4d 

V HI 1822.21 15 3d2('D)4p-3d2('D)4d 
V HI 1822.31 25 3d2(3F)4p - 3d2(3F)4d 
V HI 1822.61 50 3d2('D)4p-3d2('D)4d 
V HI 1823.57 200d 3d2(3F)4p - 3d2(3F)4d 
V HI 1824.34 50 3d2(3F)4p - 3d2(3F)4d 

V III 1824.88 75 3d2('D)4p-3d2(,D)4d 
V III 1825.60 25 3d2(3F)4p-3d2(3F)4d 
V HI 1827.96 200 3d2(3F)4p - 3d2(3F)4d 
V III 1828.84 500b 3d2(3F)4p-3d2(3F)4d 
V III 1830.61 50 3d2(3F)4p-3d2(3F)4d 

V III 1831.15 400 3d2('G)4p-3d2(,G)4d 
V III 1831.64 400 3d2(3F)4p-3d2(3F)4d 
V III 1831.74 15 3d2(3F)4p-3d2(3F)4d 
v ni 1832.29 25 3d2('G)4p-3d2(<G)4d 
V III 1832.99 150 3d2('D)4p-3d2(,D)4d 

Term J   J Reference» 

y*D'g«F *-% 11,13 
i*V f4P *-* 11.13 
y^D"  f4D **-% II.13 
y*D* g«F %-* 11.13 
z»D* e4P %-% 13 

y'D'-jV *-% 11.13 
y'F'  f»G «*-% 13 
z*P*  f4P %-% 11.13 
z'D'-e'P *   % 11.13 
b»D - y»F* %-* 11.13 

fr - f4P %   % II.I3 
z»H°  PH %-% 11,13 
y*lV-g«F *-* 13 
y*D° - f4D %■% 11.13 
b*D  y'F" %-% I:,13 

b'F  x'D" **-% II ,13 
b'F - x*D° %-% I!.13 

y*D*-g«F %-% f-1 

z»D°  e4P •k-*k 13 
y2D'-g4F %-% 13 

z2D°-e*G *-% II.13 
z^"  e4H %-% 11.13 
y4D-.g4F %-% 11,13 
y2F°  PG %-% 13 
z4D' - e4P %~% 13 

z2H° - PH •%-■% II.13 
z4D*  e4P %-% 13 
V4!»"-^         ? %-% 11.13 
z4^  e4H %-% II.13 
z«G° - PF %-% 11,13 

b'F - x2D" %-«* 11.13 
b4F  y2D° %-* 11,13 

z^" - e4H •fc-1* 11,13 
zKT  f2F %-% 11,13 
z^" - eKJ %-% 11,13 

z^" - e4H %-% 11,13 
x2F°  i»F %-% 13 
zHT - f4F %-% 13 
b4F - y4D° %-tt 11,13 
b4F - y4D° %-% 11,13 

zV°-e«G %-% II,13 
b4. -y4D°       ? %-f, M7.I3 

z^"  e^ %-% 11,13 
z^"    4K "h-<^ 11,13 
z^0 - e G %-% 11,13 

b4F-y4D' %-% 13 
x2F° - i»F %   «A 13 
z^"  e"G %-% 11,13 
z^0 - e4H •%-% 11,13 
z4P° - PD %-% 13 

z2P°-g2F         ? '<.-% 11,13 
z^-eK} 7/i-% 11,13 
z2P°  f2P ■A   % 11,13 
z^-e^ •i- \ 11,13 
z4F° - e4D        ? %-**; 11,13 

Z2P° 
z'F" 
z4F° 
z4G° 
z4G° 

z2H° 
z4G° 
z4F° 
z2H° 
y2F° 

pp 
e4D 
e4D 
e4H 

e2I 
e*G 
e4D 
g'G 
g2F 

%-% 

%-% 

■3 

I. 13 
13 
M7.J3 
II ,13 

13 
11,13 
11,13 
11,13 
11,13 
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V III V III 

HleocDt Wavelcnflh lotcniity Mulupkl Coafigimtica Tcnn J-J Kefcreaca 

V III 1833.42 25 3d»(K3)4p - M*CG)5s x»F*   hKJ %-% 11,13 
V III 1835.01 200 3<P<»F)4p - 3d»(»F)4d z4F*-e4D %-•* 11,13 
V HI 1835.56 25 3<P(»F)4s-3d,(,D)4p b4F-y»F*        ? %-% IM1 

V III 1836.17 10 3d»(lD)4p - 3d,('D)4<i z'P* - HP %-% 13 
V UI 1836 78 250 3d»(»F)4p - 3d*(»F)4d z4F"-e4D %-% II. 13 

V III 1840.45 25 3<P<»F)4p   3d2(»F)4d zKT - e«G ■*-% II, 13 
V III 1841.80 250 3d»(>F)4p - 3d2(3F)4d z»G*  e'H %-«% 11,13 
V UI 1842.06 150 3d,('D)4p   3d*('D)4d y2F-g»F Vt-% 11,11 
V III 1842.66 25 3dP(3F)4p - 3d»(»F)4d r*P-e«H %-% 11.13 
V III 1843.16 100 3d*('D)4p - 3d2('D)4d z3P°  e'S *-% 13 

V III 1844.43 50 3d*('G)4p - 3d2('G)5s x3F  h»G «A-% 11.13 
V II! 1845.07 300 3d«('G)4p - 3d2(>G)4d z'H*  e»I •%-■% 13 
V III 1845.29 250 3d*(3F)4p - 3d2(3F)4d zKT  e2H %-% 11.13 
V III -.845.60 25 3d2('G)4p-3d2('G)4d z'H"  g«G ■%-% 11.13 
V III 1846.51 75 3d2(3P)4p-3d»(3P)4d z4P° - f4D %-* 11.13 

V III 1848.97 10 3d3(3P)4p - 3d,('D)4d ^D" - PP %-tt 11,13 
V III 1849.55 250 3d,('G)4p - 3dJ('P)4d yHT - h2F %-% 11,13 
V III 1850.69 300 3d2(3F)4p - 3d2(3F)4d z4F  e*G %-% 11,13 
V III 1851 32 150 3d2(3P)4p - 3d»(3P)4d z4P°  f4D %-* 11.13 
V III 1852 0i 400 3d,('F)4p - 3d2{3F)4d z4F - e*G *,-% 11,13 

V III 185270 25 3d2(3F)4p   3d»(3F)4d z4D°  e»P %-v, 13 
V III 1853.12 15 3d2(3F)4p - 3d2<3F)4d z4F°-e2F %-% 11,13 
V III 1854.42 500 3d2(3F)4p - 3d2(3F)4d z4F - e^ %-f, 11.13 
V III 1C34.7! 5 3ds('D)4p   3d*('D)4d z»P°  e2S V>->k 13 
V III -.855.06 300 3d2(3P)4p - 3d2(3P)4d z4F - f4D *A-% 11,13 

v ni 1856.64 500 3d2(3F)4p - 3d2(3F)4d z4F  e^ •k-"h 11,13 
V III 1857.00 25 3d2(3F)4p - 3d»(3F)4d zHi° - e2H •k-tl 11.13 
v 11; 1858.32 75 3d2(3F)4p - 3d2(3F)4d z4F° - e«G •A-% II.13 
V III 1859.29 50 3d2(3P)4p - 3d»(3P)4d x'D" - h2D %-•* 13 
V III lb>?.49 50 3d»(3P)4p - 3dl('P)4d z4P° - f4D •A-% II 13 

V III 1861.22 75 3d2('D)4p-3d2('D)4d y2D" - f2P %-% 11,13 
V III 1863.14 100 3d2(3P)4p   3d2('D)4d y'D'g'F ■Ä-% 13 
V III 1864.51 300 3dJ(3F)4s - 3d2('G)4p b2F-y»G0 ^ii-% 11,13 
V III 1864.74 100 3d2(3F)4p-3d2(3F)4d z2F°-e2F %-% II ,13 
V HI 1865.4! 10 3d2(3P)4p-3d2(3P)4d z4P°  g4F %-'.<i 11,13 

V HI 1871.58 200 3d8('D)4p - 3d2('D)4d y»D° - g2F %-% 11,13 
V III 1873 01 5 3d2(3F)4p   3d2(3F)4d z4F° - e*G        ? %-% ii ,13 
V HI 1875.62 250 3d,(3F)4p - 3d2(3F)4d z2F°-e2F %-¥» 11.13 
V HI 1875.88 250 3d,(,D)4p-3d»(1D)4d y2D°-g2F ^-■•/t 11,13 
V III ! 878.68 300 3d2(3F)4s - 3d2('G)4p b2F - y^" %-»«l 11,13 

V III 1880.41 400 3d2(3F)4p - 3d2(3F)4d z2F°-e2F %-% 11,13 
V III 1881.28 25 3d2(3F)4s-3d2('G)4p b2F-yHT %-% Ii,I3 
V III 1881.75 10 3d2(3P)4p-3d'(3P)5s y2P°- h2P %-% 13 
V III 1883.57 250 3d2(sF)4n-3d2(3F)4d z^'-e^ %-% 11,13 
V III 1884.61 200 3d2('F)4p-3d2(3F)4d iH3°  eK} %-% 11,13 

V III 1885.26 15 3d2(3F)4p - 3d2(3F)4d z2D° - e4D %-% 11,13 
V III 1887.79 100 3d'<(3F/4p - 3d2(3F)4d z2D°-e4D %-% 13 
V III 1889.22 40 3d2(3P)4p-3d2{3P)5s y2P°  h2P %-% 13 
V HI 1891.47 50 3d2(3F)4p   3d2(3F)4d z2F° - -2F %-% II .13 
V HI 1891.71 10 3d2(3F)4p-3ds(3F)4d z2D° - e4D %-"li 13 

V III 1895.01 300 3d2(3F)4p-3d2('Fj4d z2D°  e4D %-* 13 
V III 1896.84 10 3d2(3F)4p - 3d2(3F)4d zKJ" - eKJ %-% 11,13 
V III 1899.81 400 3d2(3F)4p - 3d2(3F)4d z2D° - e2F %-•* 11,13 
V HI 1901.63 50 3d2(3F)4p - 3d2(3F)4d z2D° - e4D %-% 13 
V HI 1902.23 500 3di(3F)4p-3d2(3Fji4d z4D° - e4D %-% 11,13 

V III 1902.48 150 3d2(3F)4p-3d2(3F)4d z2D°-e2F %-% II,13 
V III 1903.68 50 3d2(3F)4p-3d2(3F)4d z4D° - e4D %-% 11,13 
V III 1903.83 15 3d2(3F)4p-3d2(3F)4d z4D°  e4D %-% 11,13 
V III 1904.01 75 3d2(3F)4p - 3d2(3F)4d z4D° - e4D %-% 11,13 
V III 1907.80 300b 3d2(3F)4p - 3d2(3F)4<i z4D°  e4D H,->h 11,13 

V III 1910.68 200 3d2(3F)4p - 3d2(3F)^d z4D° - e4D %-** 11,13 
V III 1912.17 50 3d2(3F)4p - 3d2(3FHJ z4D°   e4D %-% 11,13 
V III 1913.62 350b 3d2(3F)4p - 3d2(3F)4d z4D° - e4D *-* 11,13 
V III 1914.68 15 3d2(=F)4p-3d2(3F)4d z4D° - e4D %-Vi 11,13 
V III 1916.09 25 3d2(3P)4p-3d2(3P)4d y2P° - h2D M.-Ü 13 
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v in v IV 

Kkme-.i Wtvelenglh Intensity Multiple! Configura'jon Term J-J Reference* 

V III 1920.38 75 3<P(»F)4p-3d'(3F)4d z*D'-e4D %-* 11,13 
V HI 1921.24 100 3d»(>F)4p-3d,(»F)4<J I'D'  e*F %   % IP, U 
V III 1922.98 25 3d,("F)4p-3d,(»F)4<ä z«D*  e*F %-% Ilil 
V III 1926.23 25 3d»(3P)4p - 3d,(»P)4<J v«p'-.i^ 

y»P°  h*D 
V4-% b 

V III 1926.75 200 3d»(»P)4p - 3d1('P)4d %-% 13 

V III 1928.05 15 3d'(»P)4p-3d»(,P)5s y*P* g«P *-% 13 
V ÜI 1931.09 250 3<P(,P)4p - 3d»(3P)4d x»D°-h3F %-% 13 
v ni 1932.59 10 3d1(»P)4p-3d'(»P)4d x»D -Ir'F *-S 13 
V III 1932.82 25 3d,('F)4p-3d,('R4d z«D°-e»F %-% 13 
v ni 1934.00 300 3d,(»P)4p - 3d»(»P)4d x«D°  h»F %-* 13 

V III 1937.17 25 3d»(3P)4p - 3d»('D)4d i*V° - f»P         ? Ht-*h 11.13 
V HI 1947.37 20 3d,(»P)4p - 3d*('D)4d x»D' - f*D         ? %-% M24.I3 
v a: 1952.00 150 3d,('G)4p - 3d'('G)4d x3F g«G %-% 11,13 
V III 1967.11 150 3d»('G)4p - 3d,(,G)4d **F g»G *-% II.13 
V III 1968.37 «: 3dI(1D)4s-3d1(*P)4p c*D-y»F %-% 11,13 

V III 1990.33 0 3ds(*P)4s-3d»(»P)4p b«P-y*P° *-% 11,13 
v ni 1992.83 100 3d1(,F)4$-3d,('D)4p b'F - y«D' %-% 11,13 
V III 1994.57 25 3d3(3F)4d-3d,(,G)4f e*F-»G° %-S 11,13 

VANADIUM IV (V3 ), Z - 23 
Ground State  ls22s22p83s23p63d2 "*F2 (20 electrons) 

Ionization Potential 376 730 cm ', 46.707 eV 

Element Wavelength Intensity   ] Multiple! !                         Configuration Term I.J References 

V TV *75.469 30 3dJ-3d4p «a3F - z3F° 3-4 12 
V .V ^77.345 200 3d'-3d4p #a3F - z3F° 4-4 12 
V iv «W8.740 60 3d»-3d4p j,a3F - z3F° 3-3 12 
V IV 679.647 50 3d*-3d4p sa"F-z3F° 2-2 12 
V IV 680.632 40 3d*-3d4p ga'K - z'F° 4-3 12 

V IV 681.145 40 3d»-3d4p #a3F - z-'F° 3-2 12 
7 IV 682.455 40 3dJ-3d4p ja'F - z3D° 3-3 12 
V IV 682.923 40 3d'-3d4p £a3F-z3D" 2-2 12 

rv 684.368 500 3dJ-3d4P ga3F  z3D° 4-3 12 
\ rv 684.450 100 3d*-3d4p ga3F • z3D° 3-2 12 

v iv 691.530 100 3d*   3d4p a'D-z'P" :-i 12 
v rv 693.128 50 3d*-3d4p ga3F-z'D0 2-7. 12 
V IV 699.497 30 3d»-3d4p a'D-zF" 2-3 12 
V IV ''02.035 1 3d*-3d4p a3P - zlP° 0-1 12 
V IV 711.911 20 3d»-3d4p a'D - z3P° 2-1 12 

V IV 722.912 40 3d5-3d4p a3P - z3P° 1-2 12 
V IV 723.045 40 3dJ-3d4p a'P - z3P° 0-1 12 
V IV 723.537 40 3d»-3d4p a3P - z3P° 1-0 12 
V IV 723.652 40 3d*•3d4p a3P - z3P° 1-i 12 
V IV 724.068 40 3d2-3d4p a3P - z3P° 2-2 12 

V IV 724.809 5 3dJ-3d4p a3P - z3P° 2-1 12 
V IV 734.344 20 3d2-3d4p a>D - z3F° 2-2 12 
V IV 737.854 400 3d3-3d4p a'G-z'F° 4-3 12 
V IV 745.165 20 3d*-3d4p a3P - z3F° 2-3 12 
V IV 749.641 40 3d2-3d4p a3P - z»D° 2-3 12 

V IV 750.110 150 3d»-3d4p a'D-z'D" 2-2 12 
V IV 750.809 40 3d7-3d4p a3P - z3D° 1-2 12 
V IV 751.908 30 3d2-3d4p a3P - z3D° 0-1 12 
V IV 752.038 30 3d»-3d4p a3P - z3D° 7-2 12 
V IV 752.568 20 3dl-3d4p a3P - z3D° 1-1 12 
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V IV 
V IV 

Element Wavelength    |   Intensity 

V IV 
V IV 
V IV 
V IV 
V IV 

V IV 
V IV 
V IV 
V IV 
V IV 

778433 
884.146 

1071.054 
1086 382 
1096.375 

1110 720 
1112 199 
1112.436 
1127.836 
1131 255 

V IV 1194.462 
V IV 1226 523 
V IV 1242.248 
V IV ! 1243 718 
V IV ! 1244.287 

V IV 1247 069 
V IV 1250 918 
V IV 1271 !53 
V IV 1272 972 
V IV 1273.529 

V IV 1304 173 
V  IV ! 1305 420 
V IV 1308.061 
V IV 1309 502 
V IV 1312.717 

V IV 1317.566 
V IV 1321.719 
V IV 1321.917 
V IV : 1326.666 
V IV 1 1326 807 

V IV 1329.288 
V IV 1329.968 
V IV 1330 355 
V IV 1331.665 
V IV 1332.459 

V IV 1334.493 
V IV 1339.335 
V IV 1344.493 
V IV 1347.030 
V IV 1355.131 

V IV 1356.529 
V IV 1391.105 
V IV 1395.001 
V IV 1400.416 
V IV 1403.618 

V IV 1408.639 
V IV 1410.018 
V IV 1412.686 
V IV 1414.409 
V  IV 1414.842 

V IV 1418.533 
V IV 1418.921 
V IV 1419.580 
V IV 1423.420 
V IV 

J 
1423.719 

V IV 1424.197 
V IV 1424,916 
V IV 1426.654 
V IV 1429.114 
V IV 1433.276 

V IV 1434.092 
V IV 1434.842 
V IV 1439.834 
V IV 447 ! 20 
V IV 449.681 

20 
5 
2 

2 
5 
5 

20 
20 

20 
60 

3 
10 
2 

30 
20 

2 
30 
10 

30 
40 
50 
10 
20 

10 
10 

5 
5 

10 
10 
10 
0 
3 

0 
1 

80 

10 
20 
60 

5 
8 

8 
8 

20 
50 
20 

30 
10 
80 
10 
30 

0 
10 

100 
10 

1 

15 
15 

1 
0 

20 

Muitiplet 

3d'-3d4p 
3d* - 3d4p 

3d4p   3d5s 
3d4p-3d5s 
3d4p-3d$j 

3d4p-?d$s 
3d4p-3d5s 
3d4p-3d5s 
3d4p-3d5s 
3d4p-3d5s 

3d4p-3d5s 
3d4p - 3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p   3d4d 

3d4p - 3d4d 
3d4p - 3d4d 
3d4p- 3d4d 
3d4p - 3d4d 
3d4p   3d4d 

3d4p 3d4d 
3d4p - 3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p   3d4d 

3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p 3d4d 
3d4p-3d4d 

3d4p 3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p 3d4d 
3d4p-3d4d 

3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 

3d4p-3d4d 
3d4p-3d4d 
3d4p Jd4d 
3d4p - 3d4d 
3d4p-3d4d 

3d4p-3ii4d 
3d4p-3d4d 
3d4p-3tl4d 
3d4p-3d4d 
3d4p-3d4d 

3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4r 3d4d 
3d4p-3d4d 

3d4p-3d4d 
3d4p 3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 

3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 
3d4p-3d4d 

a'G 
S 

z'D" 
z'D' 
z»D° 

z'D0 

z«P° 
'D 
JD 
'D 

z»D°-»D 
z'D-'D 
z*D- 'D 
r»F *D 
z-F*  »D 

z!r-'D 
z'D °->h 
z'D ' 'P 
z»D '  'P 
z'D '-»P 

z'D 1  »P 
z'D' -'P 
z'F' ■D 
z'P* -'S 
z'D' e'F 

z'D" -e'F 
/.»D" e'F 
z'D° e'F 
z'D" -e'F 
z'D" e'F 

z'F" e'F 
z'F' e'F 
z'F° t'F 
z3F° -e'F 
z'P° »P 

z'P° >P 
z'P" 3P 
z'P" 3P 
z'P" 3P 
z'P" 3P 

z'F" e'F 
z'F° e'F 
z»P° -'D 
z'P" 'D 
z'F" ■KJ 

z'D" 'P 
z'F° 'D 
z'D° 'F 
zJD° e^ 
z'D" e*G 

z'D°- 3Ü 
i»D°- 3D 
z3D°- 3I) 
z'F"- eK- 
z'DQ- 3D 

z'D°- 3D 
z3D° 'D 
z'F°- e»G 
z'D°- 3D 
z'P"- 'D 

z'F°- 3D 
z'F°- e3(i 
z'F°- e*G 
z3F°- 3D 
z'F°- 3D 

z'F" - e\i 
z»F° - 3D 
z'F" - »D 
zsD'- 'F 
z'F"-: Ji) 

4-3 
0-1 
2-2 
2-2 
2-2 

1-1 
3-3 
2-2 
3-2 
4  3 

3-2 
2-2 
11 
1-0 
2-2 

2-1 
3-2 
2-2 
1-0 
2-2 

1-2 
2-3 
3-4 
2-2 
3-3 

2-3 
2-2 
3-4 
3-3 
1-2 

2-2 
1-1 
0-1 
1-0 
2-1 

4-4 
4-3 
1-2 
2-2 
3-4 

2-1 12 
3-2 12 
2-3 12 
2-3 12 
3-4 12 

1-2 12 
2-3 12 
1-1 12 
2-3 12 
2-2 12 

3-3 12 
2-1 12 
3-4 12 
3-2 12 
1-2 12 

2-3 12 
3-3 12 
4-5 12 
2-2 12 
2-1 12 

4-4 12 
3-3 12 
3-2 12 
3-3 12 
4-3 12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
I? 
12 
12 
12 
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V IV V V 

Element Wavelength Intensity Multiple l Coo/iguratioo Tenn J   J 
  

References 

V IV 1451 042 
■ 

30 3d4p ■ 3d4d z'F - »S 1-1 12 
V IV 1451.4% 10 3d4p - 3d4d z'F   'S 0-1 12 
V IV 1454.000 40 3d4p - 3d4d z'r 'S 2-1 12 
V IV 1520.142 60 3d4p - 3d4d z'P* - 'D 2-3 12 
V IV 1522.493 40 3d4p-3d4d z'F - *D 1-2 12 

V IV 1525.756 10 3d4p - 3d4d z'F - »D 2-2 12 
V IV 1527.223 15 3d4p-3d4d z'F 'D 1-1 12 
V IV 1527.721 15 3d4p - 3d4d z'r   »D 0-1 12 
V IV 1601.915 80 3d4p - 3d4d z'F- 'P 1-1 12 
V IV 161) 879 80 3d4p - 3d4d z'r-'F 3-3 12 

V IV 1806.184 80 3-14s   3d 4p b'D  z'F 2-1 12 
V IV 1809.854 60 3d 4s - 3d4p a'D - z'F 1-0 12 
V IV 1810.566 30 3d 4s   3d 4p a'D - z'P° 1-1 12 
V IV 1813.050 50 3d4s-3d4p a'D - z'F 2-2 12 
V IV 1817.676 100 3d4-,-3d4p a'D - z'F 2-1 12 

V IV 1825.836 200 3d 4s   3d 4p a'D - z'F 3-2 12 
V IV 1861 558 300 3d 4s   3d 4p b'D-z'F* 2-3 12 
V IV 1939 065 500 3d4s-3d4p a'D - z*F° 3-4 12 
V IV 1946.772 5 3d 4s   3d4p b'D - z'P° 2-2 12 
V IV 1951.432 400 3d4s-3d4p a'D - z'F' 2-3 12 

V IV 1963.103 300 3d4s-3d4p a'D - z'F" 1-2 12 
V IV 1966.244 20 3d4s-3d4p a'D - z'F 3-3 12 
V IV 1971.471 40 3d4s-3d4p a'D - z'F 2-2 12 
V IV 1982.422 15 3d4s-3d4p a'D - z'D" 2-3 12 
V IV 1990.712 40 3d4s-3d4p a'D - z'D° 1-2 12 

V IV 1997.722 500 3d4s-3d4p a'D - z'D° 3-3 12 
V IV 1999.320 200 3d4s-3d4p a'P  z'D 2-2 12 

VANADIUM V (V4+), Z = 23 
Ground State  ls22s22p83s23p63d 2D3/2 (19 electrons) 

Ionization Potential [526 100] cm1; [65.23] eV 

Element Wavelength 'aUnsity Multiplet I                          Configuration Term J   J References 

V  V 224.90 30 3p«3d   3p53d2 
S

2D - 2D" tt-tt Gl.Fll 
V V 225.48 30 jp«3d-3p5312 £'D - »r° %-% Gl.Fll 
V V 25! 60 20 3p"3d-3p53dJ g2D - «F° •k-Vt Gl.Fll 
V V 252.40 20 3p«3d-3ps3d2 g'D - 2F° %-* Gl.Fll 
V V 286.36 3d-4f g'D - 2F° %-«i G6 

V V 286.88 3d-4f *'D-2F %-% G6 
V V 48!.657 2 3d-4p S2D-2F %-% G6.G7 
V V 483.099 25 3d-4p g'D - SP° %-HL G6,G7 
V V 484.621 10 3d-4p g2D - 2P° %-Vi G6.G7 
V V 506.11 4p-6s 2p°. 2«; lk-% G6 

V V 509.38 4p -6s 2p°.2$ %-y» G6 
V V 82C.86Ü 15 4p-5s 2p„     ,s •fc-Vi 12 
V V 820.483 20 4p-5s 2p„     ,s %-v» 12 
V V 1142.741 40 4p-4d »P°  2D ■&-% 12 
V V 1157.577 50 4p-4d Jp.. -D %-% 12 

V V 1159.520 10 4p-4d v - *D *.-% 12 
V V 1680.199 100 4s-4p 2S - 2P° ^-% 12 
V V 1716.722 50 4s-4p 2S - 2P° Vt-% 12 
V V 1811.388 40h 4d-4f 2D . tF° % - %    12 

1 
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V VI V VII 

VANADIUM VI (V5+), Z == 23 
Ground State ls*2s*2p,3s*3p« »So (18 electrons) 
Ionization Potential  1 033 400 cm»;  128.12 eV 

Element V/aveiength Intensity Multiple: Configuration Term J-J References 

V VI 117.7 60 3p«-3p»(1P*)5d *'S-%[*)* 0   1 F23 
V VI 118.7 70 3p»-ip»(»nM «'s*!*]* 0-1 F23 
V VI 119.3 60 3p« ^»('P*)« g'S-%{*]• 0-1 F23 
V VI 128.382 100 3p«-3p*(*P*)5s i's-*i*r 0-1 K27.M22 
V VI 129.574 200 3p»-3p»(*P*)5s «'S -%[%]* 0-1 K27.M22 

V VI 138 26 60 3p»-3p*CP,)4d *'S-(%,%)• 0-1 Al 
V VI 139.55 70 3p«-3p»(*P°)4d g's-(i,,H,y 0-1 Al 
V VI 179.323 lCOO 3p«-3p»(*P")«s ?'s-%[M.r 0-1 K27.M22 
V VI 182.050 7» 3p»-3p*(,P°)4s «■s-%r*r 0-1 K27.M22 
V VI 2U.04 20 3p»3d - 3p*4f >P*-»D 0-1 Wl 

V VI 213.32 30 3ps3d-3ps4f »P*-»D 1-2 Wl 
V VI 213.61 10 3p*3d-3p*4f *P°  *D 1-1 Wl 
V VI 2:3.87 60 3p»3d-3p*4f »r-*D 2-3 Wl 
V VI 2M50 10 3p»3d-3p*4f »P°-»D 2-2 Wl 
V VI 218.09 90 3p»3d-3p*4f »F-*G 4-5 Wl 

V VI 218.64 60 3p»3d-3p*4f »F* *G 3-4 Wl 
V VI 219.00 30 3p*3d-3p*4f »F*-»G 2-3 Wl 
V VI 223.30 100 3p*3d-3p*4f •D° - 'F 2-3 Wl 
V VI 224.50 900 3p«-3p»(»P°)3d P'S-'P" 

»D° - »F 
0-1 Gl.FU 

V VI 224.59 90 3p»3d-3p,l4f 2-3 Wl 

V VI 225.90 70 3ps3d-3p»4f 'F*-»F 3-4 Wl 
V VI 226.66 60 3ps3d-3ps4f »D° - 'G 3-4 Wl 

VANADIUM VII (V8+), Z = 23 

Ground State  ls2 2s2 2p6 3 s2 3p5 2P$/2 (17 electrons) 
Ionization Potential  1 211 200 cm1;  150.17 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

V VII 108.3 3p5 - 3p4('D)5s g'P°-»D %-% F23 
V VII 117.2 150 3p5-3p4('S)4d gJP° - »D %-*A F23 
V VII 121.80 3p5   3p4(»D)4d g'V°-*D %-% F23 
V VII 121.93 300 V-3p4('D)4d g*P°-*D %-* F23 
V VII 122.56 250 3p5-3p4('D)4d g'P°-»P *-% F23 

V VII 122.95 200 3ps-3p4('D)4d g'P'-'D Vi-% F23 
V VII 123.13 3p5-3p4('D)4d S»P°-»S %-Vi F23 
V VII 123.72 3ps-3p4('D)4d g*r-*r Vi-% F23 
V VII 124.30 3ps-3p4('D)4d sr'P-.'S Vt-y, F23 
V VII 125.19 3ps-3p4(»P)4d g»P°-«F %-% F23 

V VII 125.62 3p5-3p4(3P)4d g*P'-«F Vt-Vt F23 
V VII 125.87 3p*-3p4(sP)4d g*P° - 'D %■% F23 
V VII 125.98 400 3ps-3p4(»P)4d g'P°-»D %-% F23 
V VII 127.11 200 3ps-3p4(3P)4d g*P°-»D Vi-% F23 
V VII 148.903 300 3p5 - 3p4('S)4s *»P0,S %-Vi E20 

V VII 150.625 200 3ps-3p4('S)4s **P°-»S Mi-Vi E20 
V VII 156.608 700 3p5-3p4('D)4s g»P°-»D %-t, E20 
V VII 158.467 600 3p5 - 3p4('D)4s ?»P°  »D Vi-% E20 
V VII 159.855 300 3p5-3p4(sP)4s gsp-.sp %-Vi E20 
V VII 161.122 600 3p5 - 3p4('P) »s S*P°-»P %-% E20 
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V VII v vni 

Element Wavelength Intensity Multiple! Configuration Term JJ Ref ere.ee» 

V VII 161.836 400 3p»   3p4(1P)4« g*V - »P *-* EM 
V VII 163.135 200 3p» - 3p4('P)4 **P*  «P %-% E» 
V VII 163.182 400 3p» - 3p4(»P)4» g*r *? %-% E20 
V VII 164.302 100 3p» - 3p4(»P)4s S«P*   4P %-* E» 
V VII 164.523 50 3p» - 3p4('P)4s g«p°-4p *-Vk E20 

V VII 221.95 200 3p»-3o4('D)3d g>r-*D *-* F13.F11 
V VII 225.16 COO 3p* - 3p4('D)3d t*r-*D *-% Fl3.Fl! 
V VII 225.79 500 3p»-3p4(»D)3d g*r «D %■* F13.F11 
V VII 227.88 400 3p»-3p4('D)3d g*r »p %-% FI3.F11 
V VII 229.38 600 3p*-3p4('D)3d g*r *P *-% F13.F1I 

V VII 231.99 300 3p» - 3p4(«D)3d ?»p* »P % •% F13.F11 
V VII 233.47 700 3p»-3p4(>D)3d «*p*-»p %-fc F13.F11 
V VII 237.50 300 3p»-3p4('D)3d g*r »s *-* F13.F1 
V VII 241.91 200 3p»-3p4('D)3d g*V° - »s *-% F13.F11 
V VII 456.29 3s,3p,l-3s3p• g*r-*s *-% K23 

V VII 472.80 3s*3p»-3s3p« j*P»-»S ■*-% K23 

VANADIUM VIII (V7+), Z = 23 
Ground State  ls22s22p83s23p4 3P2 (16 electrons) 

Ionization Potential  1 401 000 cm1;  173.7 eV 

Element Wavelength Intensity Multiple! Configuration Tenn 1-} References 

\   VIII 
[ 

135.751 200 3p4-3ps(1P°)4s g*¥-'P" 2-2 EI9 
V VIII I36.C78 100 3p< - 3p«(,P°)4s jjiP-'P" 2-1 E19 
V VIII 136.807 120 3p4 - 3ps(1F)4s g*p. ip° 1-2 El9 
V VIII 137.194 50 3p4 - 3p'('P°)4s g*P   'P° 1-1 EI9 
V VIII 137.316 100 3p4 - 3p>(lr)4s S*P-3P° 1-0 EI9 

V VIII 137.491 120 3p4-3pä('P°)4s g'p-'p* 0-1 EI9 
V VIII 139.188 50 3p4 - 3p»(nT)4s ^P-'IT 2-2 EI9 
V VIII 139.730 200 3p4-3ps(»P°)4s >r> - 'F 2  1 EI9 
V VIII 140.451 600 3p4 - 3ps('D°)4s g'V - »D° 2-3 E19 
V VIII 140.665 200 3p4 - 3ps(»D°)4s «*P  'D" 2-2 E19 

V VIII 140.934 50 3p4 - 3p'(,F)4s ■D-'P' 2-2 El9 
V VIII 141.864 200 3p4   3p3(*D°)4s g'P  »D° 1-2 E19 
V VIII 141.924 100 3p4-3pJ(*D°)4s g3P - 3D° 1-1 E19 
V VIII 142.247 100 3p4-3pJ(»D°)4s g'V - 3D° 0-1 E19 
V VIII 144.653 600 3p4 - 3p»('D°)4s >D-'D° 2-2 E19 

V VIII 145.507 400 3p4-3p3(4S°)4s ^P-»S° 2-1 F.I9 
V V'H 146.613 180 3p4   3p1(sP"')4s »S   'P° 0-1 E19 
V VIII 146.789 200 3p4 - 3ps(4S°)4s g3P-»S° 1-1 EI9 
V VIII 147.126 100 3p4 - 3p»(4S°)4s g°P-'S° 0-1 E19 
V VIII 228.15 3p«-3p»<1P°)3d g3¥-3D° 2-2 Gl 

V VIII 228.67 400 3p4-3ps(»P°)3d ■D-'F° 2-3 Gl.Fll 
V VIII 230.00 3p4-3p'(»F)3d g°P -'D° 1-1 Gl 
V VIII 230.12 500 3p4-3p3(«P°)3d g'V - 'D° 2-3 Gl.Fll 
V VIII 230.82 200 3p4   3p3(1P')3d g3V - 'D° 0-1 Gl.Fll 
V VIII 231.33 3p4-3p3(,F)3d g3P - »D° :-2 Gl 

V VIII 236.0! 300 3p4-3p'(lF')3d •D-'D° 2-2 F13.F11 
V VIII 240.22 300 3p4-3pa(1F)3d g3P-3P° 2-2 FI3.FM 
V VIII 243.69 100 3p4-3ps(,F')3d g3P - 'P° 1-2 F13.F11 
V VIII 398.26 3s,3p4-3s3p5 'D - >P° 2-1 F4 
V VIII 449.74 3s»3p4-3s3p» *SP  3P° 2-1 F4 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   a   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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V VIII V IX 

Element Wavelength Intensity Multiplet 
 . .  

Configuration Term j-i References 

V VIII 
V VIII 
V VIII 
V VIII 
V VIII 

V VIII 

457.0 
459.82 
462.11 
465.55 
472.91 

1830.6 f 

3s«3p'-3s3p» 
3t«3p«-3s3p» 
3»»3p«-3s3p» 
3s*3p4-3s3p« 
3s»3p4 3i3p» 

3p4-3p4 

*n>-»p* 
gv *r 
g*p-*r 
g*p *r 
g*p *r 

g*P-lS 

1-0 
2-2 
1-1 
0  1 
1-2 

1-0 

K8 
F4 
F4 
F4 
F2 

SM 

VANADIUM DC (V«+), Z = 23 
Ground State ls*2s*2p«3s;'3p3 4SS,2 (15 electrons) 

Iorozation Potential [1 645 000] cm1; [204] eV 

Element Wavelength Intensity Multiplet Configuration Tenn j-j References 

V IX 125.420 600 3p3 - 3pV"P)4s ^S*-*P %-% K22 
V IX 126.152 400 3p3-3p3(3P)4s **&' "P »A-3* K22 
V IX 126.732 250 3p3 - 3p»(3P)4s «•   4P %-Vt K22 
V IX 126.765 250 3p»   3p3(,D)4s VJ - «D %-% K22 
V IX 126.810 20 3p3 - 3p»('D)4s »D - «D %-% K22 

V IX 127.06S 500 3p,-3p1(,0)4s »D°-*D %-% K22 
V IX 235.72 400 3,i3-3p«('D)3d »D0,F •A-% Gl.Fll 
V IX 237.66 3p3-3p3('P)3d ipo _ jp Vi-fc F7 
V IX 240.30 3p3-3p»(3P)3d sp..sp %-% F7 
V IX 243.58 3p3-3p3(3P)3d g*S°  4P %-tt FI7 

V IX 244.46 100 3p3-3p»(3P)3d *4S°-4P %-% F17.F11 
V IX 244.89 3p»-3p»('P)3d g'S'-*P %-% FI7 
V IX 247.70 3p3 - 3p»('D)3d *D° - »D %•% F7 
V IX 248.91 3p3-3p'('D)3d »D° - 'D ti-% F7 
V IX 251 6! 3p3 - 3p»('D)3d *P°-'P %-% F? 

V IX 252.% 3p»-3p»('D)3d sp°.ip %-% F7 
V IX 253.90 3p3-3p«(1D)3d ip°.>p Vi-Vi F7 
V IX 270.38 3p3-3p»(3P)3d »D° - "D %-% F7 
V IX 276.08 3p3-3p»(3P)3d *D° - 3D *-* F7 
V IX 364.18 3sl3p3-3s3p4 »D° - 3P %-Vi F2 

V IX 371.38 3s«3ps-3s3p4 iD" - »P *-% F2 
V IX 433.97 3s»3p3-3s3p4 3D° - 3D %-% F2 
V IX 435.80 3s»3p3-3s3p4 »D° - 3D Vk-% F2 
V IX 453.33 3s'3p3-3s3p4 g'S'-'P %-Mi bA 
V JX 456.96 3s»3p3-3s3p4 g*S°*P %-% F4 

V IX 467.19 3ä33p3-3s3p4 «4S°-4P %-% F4 
V IX 1633.3 f 3p3-3p3 g*a°.*P° %-% S28 
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V X V XI 

VANADIUM X (V»4), Z = 23 
Ground State Is*2s*2p*3s»3p* SP0 (14 electrons) 
Jcnization Potential [1 855 100] ciP"1; [230] eV 

Kiemen! W»velengUi Intensity Multiptel |                        Configuration Term J-J References 

V X 245.35 100 3p»-3p 3d ■D-'F* 2-3 FI7.FU 
V X 252.17 100 3p»-3p 3d *»P-»D- 1-2 FI7.FII 
V X 253.53 3p»-3p 3d g*e-*D' 1-1 VVi 
V X 255.24 3p» -3p 3d g*F-'D° 2-3 F17 
V X 255.54 3p»-3p 3d g*r-*r 0-1 F7 

V X 255.* 3p»-3p 3d g*P-*D' 2-2 FlV 
V X 257.00 3p»-3p~d y*P-»r 1-0 F/ 
V X 258.28 3p»-3p 3d g*P->r 1-1 F? 
V X 26C.93 3f»-3p3d ■S-'P" 0-1 F7 
V X 262.04 3jJ-3p3d g*P .»p» 1-2 F7 

V X 265.70 3p»-3p 3d g*p-*p° 2-2 F7 
V X 308.90 3s»3p»-3s3p» fT-'S' 1-1 F4 
V X 314.00 3s» 3p» -3s 3p» g*P*S° 2-1 F4 
V X 322.74 3s» 3p»-3s 3p» •D-'P« 2-1 K8 
V X 364.18 3s» 3p»-3s 3p» 'S-'P* 0-1 F4 

V X 393.16 Js» 3p»-3s 3p» g*p.*f 0-1 K8 
V X 399.74 3s» 3p»-3s 3p» g*P-'P° 1 -1 F4 
V X 405.15 3s»3p»-3s3p» >D - »D" 2-2 F7 
V X 408.38 3s»3p*-3s3p» g*P-»P° 2-2 F2 
V X 457.29 3s»3p»-3s3p» £*P - »D° 0-1 F4 

V X 461.0' 3s» 3f»-3s 3p» ?»P-»D' 1-2 F4 
V X 470.25 3s»3j»-3s3p» g»P-»D° 2-3 F4 
V X 1573.1 f 3p»-3p» S*P-lS 1-0 S28 

VANADIUM XI (VI0+), Z = 23 
Ground State  ls22s22p63s23p 2V°l/2 (13 electrons) 
lonkaüon Potential 2 057 100 crn1; 255.04 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

V XI 87.166 600 3p-4d S»P° - »D %-% E18 
V XI 87.868 800 3p-4d g2P°-»D %•* El« 
V XI 104.74 3s3p*-3s3f 4s «p. 4p° %-* F10 
V XI 105.08 3s 3p»- 3s3p4s «p.4P° Hi-% F10 
V XI 105.34 3s3p»-3s3p4s «p. <p' %-tt F10 

V XI 106.00 3s3p»-3s3p4s 4p.4p° %-* F10 
V XI 106.42 3p-4s g»P°-*S <h-yi F10 
V XI 107.57 3p -4s g»P°-»S %-<A FI0 
V XI 112.34 3s3p3d-3s3p4f <F°-«G %-«% FlO 
V XI 112.63 3s3p3d-3s3p4f *F°-HJ %-% FI0 

V XI 112.76 3s3p3d-3s3p4f *F - «G %-% FlO 
V XI 119.28 3d-4f »D - »F° tt-% F10 
V XI 119.36 3d-4f »D - *F° %-% Fif- 
V XI 265 31 3p-3d s'F°-»D Vi-% Gl 
V XI 271.75 3p ■ id ^P°-»D %-% Gi 

V XI 320.60 3s»3p   3s3p» g»P"-»P %-% F4 
V XI 325.97 3s»3p-3s3p= g»P° - »P Hi-Ht F4 
V XI 330.94 3s'3p-3s3p» g»P°-»P %-% F4 
V XI 336.68 3s»3p-3s3p» g»P°-»P %-% F4 
V XI 346.11 3s»3p-3s3p» *»P°-»S Mi-Mi F4 
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V XI 

v XI 
v XI 
v XI 
v XI 
V XI 

352.43 
358.23 
358.89 
429 29 
446.32 

3s 3p»-3p» 
3s»3p-3$3p» 
3s 3p» -3p» 
3s»3p-3s3p» 
3s»3p-3s3p» 

4P - 4SC 

g*r »s 

*»P°  *D 
*»P* 

V XII 

F4 
F4 
F4 
F4 
F4 

VANADIUM XK (Vu+), Z = 23 
G'.ound State  ls22s22p63s2 »S0 (12 electrons) 

Ionizaüon Potential 2 486 300 cm1; 308.25 eV 

v XII 
v XII 
V XII 
V XII 
v XII 

XII 
XII 
XII 
XII 
xn 

v XII 
v XII 
V XII 
V XII 
V XII 

V XII 
V XII 
V XII 
V XII 
V XII 

v x;: 
v XII 
V XII 
V XII 
V XII 

V XII 
V XII 
V XII 
V XII 
V XII 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

XII 
XII 
XII 
XII 
XI! 

XII 
XII 
XII 
XII 
XII 

V XII 
V XII 
V XII 
V XII 
V Xli 

61.455 
61.717 
76 307 
76.960 
80.896 

81.077 
81 098 
81.513 
81.550 
87.36 

97.642 
97.938 
98.630 

104.45 
104.58 

104.66 
105.49 
106.781 
106.820 
106.885 

10-7.25 
107.83 
108.93 
113.39 
11X78 

283.28 
288.69 
297.77 
301.50 
321.9 

343.12 
355.11 
373.20 
380.87 
383.63 

385.54 
392.60 
396.61 
399.76 
411.12 

476.85 
488.53 
499.4! 
521.10 
577.93 

50 
IOC 
30C 
50 

100 

200 
50 

400 
50 

50 
200 
300 

200 
300 
400 

3s3p 3s5d 
3s3p-3s5d 

3s»-3s4p 
3s3d-3s5f 
3s3p-3s4d 

3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 

3s3p-3s4s 
3s3p-3s4s 
3s3p-3s4s 
3p3d-3p4f 
3p^d-3p4f 

3p3d-3p4f 
3p 3d 3p4f 
3s3d-3s4f 
3s3d-3s4f 
3s3d-3s4f 

3p3d-3p4f 
3p 3d - 3p 4f 
3p3d-3p4f 
3p3d-3p4f 
3p3d-3p4f 

3s 3p-3s 3d 
3s 3p-3s 3d 

3p2-3p3d 
3p»-3p3d 
3p2-3p3d 

3p»-3p 3d 
3s2-3s 3p 

3s3p-3p2 

3s3p-3p2 

3s3p-3p2 

3s 3p-3p2 

3s3p-3p2 

3s3p->p2 

3s 3d-3p 3d 
3s 3p-3p2 

3s3d-3p3<] 
3s3d-3p3d 
3s 3d-ip 3d 

3s»-3s3p 
3; 3p-3p2 

»F-'D 
»r - »D 
s'S-'P" 

3D - »F° 
3P° - »D 

»P° - 3D 
»P°-»D 
3P° - 3D 
3P"-»D 
■P°   'D 
3P°-3S 
3P° - »S 
3P°-»s 
3F° - Hi 
3F°-Hi 
3F°-»G 

3D 3F° 
3D 3F° 
3D 3F° 

3P" - »D 
3D° - 3D 
3D° 3F 
'P°->D 
'F°-<G 

3P° - 3D 
3P° 3D 

3P  3D° 
3p _ 3p° 

■D-'D' 

'S - 'P° 
s'S-'P" 
3p» . 3p 
3p° 3p 
3_>" _ ap 

3p° . 3p 
ap  ap 
3p°. ap 
3D-3D» 

'P°-<S 

SD »F° 
3D  'F° 
3D 3p° 

ff'S *P° 
'p-'ü 

1-2 
2-3 
0-1 
3-4 
0-1 

References 

El« 
Fl8 
EU 
El« 
EU 

1-2 K18 
1-1 KI8 
2-3 F.I8 
2-2 EI8 
i-2 FlO 

0   1 Eis 
1-1 E18 
2-1 EI8 
4-5 FlO 
2-3 FlO 

3-4 Fio 
2-3 FlO 
1 -2 Ki8 
2-3 EI8 
3-4   1 El8 

0-1 
3-3 
3-4 
1 -2 
3-4 

1-2 
2-3 
2-3 
2 2 
2-2 

0-1 
0-1 
1-2 
0 -1 
2 -2 

i 
1 

-1 
0 

2 1 
3 3 
1 0 

3 4 
1   2- 3 

1 - 2 
0- 1 
1 - 2 

FlO 
FlO 
Fio 
?VJ 

FlO 

F4 
F4 
F4 
F4 
F4 

F4 
F22 
F22 
F22 
F22 

F22 
F22 
F22 
F4 
F4 

F4 
F4 
F4 
K8 
K8 
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V XII V Xffl 

Element Wavelength Intensity Multiple! Configuration Ton J-J References 

V XII 609.24 3s 3p-3s 3d 'P-'D 1-2 F4 

VANADIUM XIII (V12+), Z = 23 
Ground State  ls22s22p83s 2S1/2 (11 electrons) 

Ionization Potential 2 712 250 cm1; 336.267 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

V XIII 23.678 0 F27 
V XIII 23.96 20 F27 
V XIII 24.083 20 F27 
V XIII 24.202 -A 2p«3s-2p53s» g*S - *P° %-% F27 
V XIII 24.330 30 W 

V XIII 24.440 0 F27 
V XIII 24.517 -A Iv'M  2p53s* g'S-'P" %-% F27 
V XIII 24.654 0 F27 
V XIII 24.758 0 F27 
V XIII 52.870 !                                         Si-5n K*S-=P° %-% EI6 

V XIII 52.928 3s-5p g*S - *P° Vi-Vi F.I6 
V XIII 58.116 3p-5d *F  *D *-% El* 
V XIII 58.482 3p-5d »P°-»D %-% Elfi 
V XIII 70.262 3d-5f »D-*F° %-% E16 
V XIII 70.323 3d-5f »D-aF° %-% F.16 

V XIII 71.799 3s-4p g'.S-'P° %-% E16 
V XIII 72.025 3s-4p g2S-»P° %-% E16 
V XIII 78.101 3p-4d ip°.ID Vi-% E16 
V XIII 78.746 3p-4d »P°- »D %-* EI6 
V XIII 78.783 3p-4d »P°-»D %-% E16 

V XIII 93.025 3p-4s £po.  JS %-Vi E16 
V XIII 93.994 3p-4s 2po.,S %-% EI6 
V XIII 99.523 3d-4f »D  aF° %-% E16 
V XIII 99.625 3d-4f *D - *F° %-% E16 
V XIII 118.08 3d-4p »D - *P° %-% FI0 

V XIII 118.50 3d-4p »D-»P° %-Vi F10 
V XIII 313.38 3p-3d »P'-*D %-% F22 
V XIII 323.23 3p-3d »P°-*D %-% F22 
V XIII 324.58 3p-3d »P° - »D %-% F22 
V XIII 422.81 3s-3p g»S-*P° %-% F22 

V XIII 443.48 3s-3p tf'S-'P" Vi-% F22 
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V XIV V XV 

VANA3IUM XIV (V»*+), Z = 23 
Ground State  ls*2s*2p8 »So (10 electrons) 

lonization Potential 7 223 500 cm1; 895.58 eV 

Element Wavelength Intensity Multiple! Configuration Term J J Reference» 

V XIV 15.748 100 2p«-2p»5d j'S-'D* 0   1 F24 
V XIV 16.939 MX) V-2p**d **s - 'r 0-1 F24 
V XIV 17.094 400 2p»-2p'4d f'S-H)- 0-1 F24 
V XIV 17.26 200 2p*-2p*4d *'S-%[*r 0-1 F* 
V XIV 17.575 100 2p«-2p»4s «lS   'P* 0-1 F24 

V XIV 17.754 100 2p« - 2p«4s g's-'r 0-! F24 
V XIV 18.782 700 2s»2p«-2s2p»3p g'S-'P* 0-1 F24 
V XIV 18.870 300 2s»2p*-2s2p»3p *'S-»P* 0-1 F24 
V XIV 20.716 2p»-2p»3d g'S-Wh)' 0-1 E26.M22 
V XIV 21.018 2ps-2p*3d glS-*l*V 0-1 E26.M22 

V XIV 21.294 1000 2p*-2p»3d «'S-'F n-i F24 
V XIV 23.490 2p*-2p»3s g'S-KW 0-1 E26.M22 
V XIV 23.794 2p*-2ps3s g'S -%[%]* 0-1 E26.M22 

VANADIUM XV (V14+), Z = 23 
Ground State  ls22s22p5 2PS/2 (9 electrons) 

lonization Potential 7 856 200 cm1; 974.02 eV 

Element Wavelength Intensity Multiple! Configuration Term i-3 Refererces 

V XV 15.87 2p»-2p44d F5 
V XV 19.04 40 2ps-2p4(»S)3d g*P°   »D Vk-% C10 
V XV 19.21 60 2p5-2p4('S)3d g*r-*D Vi-% ClO 
V XV 19.38 80 2ps-2p4('D)3d «2r-»p %-% CIO 
V XV 19.45 60 2p5-2p4('D)3d g'p°-*p *h-% ClO 

V XV 19.53 70 2p5-2p4(»D)3d jr*P°-»D %-% ClO 
V XV 19.66 60b 2p5-2p4eP)3d gip°.sD %-% ClO 
V XV 1969 2ps-2p4('D)3d g»P° - *S            ? Vi-% ClO 
V XV 19.74 10 2p5-2p4(3P)3d g»P°-'D %-% CIO 
V XV 19.79 30 2ps-2p4(3P)3d g'r-'p %-% ClO 

V XV 19.86 70 2p"-2p4(3P)3d gip».»p %-% ClO 
V XV 19.91 40b 2ps-2p4(»P)3d g3P°-4D %-% C10 
V XV 20.00 10 2p5-2p4(»P)3d gsp-.ip %-% ClO 
V XV 20.03 30 2p5-2p4(3P)3d g»p°-»p %-% CIO 
V XV 21.58 60 2p5  2p4('D)3s g*?°-»D %-% ClO 

V XV 21.83 50 2p5-2p4('D)3s gjp°. «D Vi-% ClO 
V XV 21.92 50 2p»-2p4(3P)3s g.p°.Sp %-% ClO 
V XV 22.09 60 2ps-2p4(3P)3s 4rJP°-4P %-% Clo 
V XV 22.20 30 2p5-2p4(3P)3s g*?°-«P %-% ClO 
V XV 22.38 20 2s2p«-2s2p53s »S-»P° %-% ClO 

V XV 113.87 2s12ps-2s2p« gsp-. »s %-v» F5 
V XV 121.97 2s»2p5-2s2p« g*r-*s tt-% F5 
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V XVI V XVII 

VANADIUM XVI (V»*+), Z = 23 
Ground State  ls»2s*2p« 3Pa (8 electrons) 

Ionization Potential 18 533 600] cm'; [1058] eV 

Element Wavelength Intensity Multiple!                            Configuration Term j : References 

V XVI 18.076 2C0 2D4-2p»(*P°)3d **P  «D° i-3 G13 
V XVI 18.223 50 2p«-2p'(aP°)3d t*p*r 2-2 013 
V XVI 18.344 400 2p4-2p3(»D')3d g*?.*r 2-2 013 
V XVI 18.529 400 2p4-2p»(«D°)3d >D »r 2-3 013 
V XVI 18.630 600 2p4 - 2p» (MT) 3d •D - «D* 2-2 GiJ 

V XVI 18.713 200 2p'-2p3(4S')3d g*P->D° 2-3 GI3 
V XVI 18.890 200 2p4-2p»(4S*)3d g*? 'DJ 1-2 G13 
V XVI 19.730 300 2p4-2pJ(*i»*)3s g'P-»P° 2-2 G13 
V XVI 20.082 600 2p4-2p'(*D*)3s g»P-*D' 2-3 G13 
V XVI 20.282 400 2p4-2p»(»D°)3s gv-ir 1-2 G!3 

V XVI 20.447 600 2p4-2p»(4S,)3s g*V 's- 2-1 G13 
V XVI 20.516 400 2p4-2p3(»P°)3s iS-'P* 0-1 G13 
V XVI 20.663 250 2p4-2p3(4S°)3s g*?-*S' 1-1 GI3 
V XVI 108.15 2s*2p4-2s2p» 'D-'F 2-1 F5 
V XVI 123.72 2s»2p'-2s2p» •s-'r 0-1 F5 

V XVI 125.11 2s»2p4-2s2p» fv-v 2-1 F5 
V XVI 129.16 2s» 2p4 -2s 2p» jäp.jp- 1-0 F5 
V XVI 131.22 2s» 2p4-2s 2p» gjp.»p° 2   2 F5 
V XVI 133.29 2s*2p4-2s2p» g3p-Jp° 1-1 F5 
V XVI 133.48 2ss2p4-2s2p» **?-*p° 0-1 F5 

V XVI 140.25 2s»2p4-2s2p* ^ap.ap" 1-2 F5 

VANADIUM XVII (V16+), Z = 23 
Ground State  ls22s22p3 4S»2 (7 electrons) 

Ionization Potential [9 3% 600] cm1; [1165] eV 

Element Wavelength Intensity Multiple! Configuration T>nn J-J References 

V XVII 17.27 2s*2p3-2s32p2('P)3d g*S'-*V %-% F5 
V XVII 17.6 2s»2p3-2s,V(,D)3d »D° - *F Si-% F5 
V XVII 102.84 2s*2p3-2s2p4 >D° - 2P %-% F5 
V XVII 111.27 2sJ2p3-2s2p4 »D°-»P •k-fi F5 
V XVII 117.23 2s'2p3-2s2p4 sp°.»P tt-fi F5 

V XVII 120.82 2s32p3-2s2p4 ,po.ip %-% F5 
V XVII 126.71 2s22p3-2s2p4 »P°-'S "A-% F5 
V XVII 130.91 2s22p3-2s2p4 2p=  jS %-% F5 
V XVII 134.01 2s'2p3-2s2p4 »D° - »D %-% F5 
V XVII 136.45 2s12p3-2s2p4 »D° - »D %-% F5 

V XVII 150.03 ■v. 2sJ2p3-?s2p4 g4S°-4P % ■% F5 
V XVII 159.30 

1 , 

2s'2p3-2s2p4 g4S°-4P %-% Fs 
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V XVlil V XIX 

VANADIUM XVIII (V»+), Z = 23 
Ground State  is*2s*2pa 3P0 (6 electrons) 

Ionization Potential 110 155 000] cm1; [1259] eV 

Element Wavelenfth Intensity Multiple! Configuration Tenn J   J References 

V XVIH 16.321 100 2s»2p2-2s22p3d fP-V» 1-2 Gi« 
V XVIII 16.34! 100 l«t2p,-2s2p,(4P)3d h' -? 2-3 014 
V XVIII 16.378 100 2s22p2-2s22p3d g'p-'r 2-2 014 
V XVIII 16.423 40 2s»2p2-2s22p3d g'P 3D° 2-3 Gl4 
V XVIII 16.467 160 2s22p2-2s22p3d 'D-'F" 2-3 Gl4 

V XVIII 16.558 140 2s2p3-2s2p2(»D)3d 2D° - aF 3-4 G14 
V XVIII 16.816 60 2s»2p*-2s»2p3d 'S-'P° C-l Gl4 
V XVIII 17.018 40 2s2p'-2s2p2(4P)3d 2D°-»F 2-3 G14 
V XVIII 17.400 180 2s22p2  2s22p3s gip. ap» 1-2 Gl4 
\ XVIII 17.442 80 2s2p3-2s2p2(4P)3s SS° - *P 2-3 Gl4 

V XVIII 17.482 160 2s22p2-2s22p3s g'p-'r 2-2 G14 
V XVIII 17.545 40 2s2p3-2s2p2(2D)3s 3D°-3D 2-2 GI4 
V XVIII 17.678 80 2s22p2-2s22p3s g3P-3P° 2-1 G14 
V XVIII 17 717 20 2s22p2-2s22p3s ■D-'P- 2-1 G14 
V XVIII 18.12     P 1 2s22p2-2s22p3s ■S-'P- 0-1 G14 

V XVIJI 124.94     ? 2s22p2-2s2p3 ■D   lP° 2-1 K8 
V XVIII 132.00     ? 2s*2p2-2s2ps g3P-3S° 2-1 K8 
V XVIII 141.15      ? 2s22p»-2s2p3 ■D-'D" 2-2 K8 
V XVIII 142.23      ? 2s2 2p2-2s 2p3 >S - >P° 0-1 Kg 
V XVIII 163.29     ? 2s22p2-2s2p3 g3? - 3P° 1-2 K8 

V XVIII 172.10     ? 2s22p2-2s2pa g3P - 3P° 2-2 K8 
V XVIII 175.16      ? 2s22p2-2s2p3 g3P-3P° 2-1 K8 
V XVIII 208.22     ? 2s22p2-2s2p3 g3P - 'D° 2-3 K8 

VANADIUM XIX (V18+), Z = 23 
Ground State  ls22s22p 2P°m (5 electrons) 

Ionization Potential [10 913 000] cm1; [1353] eV 

Element Wavelength Intensity Multiple! Configuration Term J - J    ■    References 

V XIX 12.14      ? 2p-4s g2P°-2S %-% K8 
V XIX 15.70     ? 2p-3d g*P°-2D %-% K8 
V XIX 16.59     ? 2p-3s J?2po . 2S %-% K8 
V XIX 145.54      ? 2s22p-2s2p2 g2P° - 2S %-% K8 
V XIX 161.61      ? 2s22p-2s2p2 g'P'-2S %-% K8 
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V XX 

VANADIUM XX (V'»+), Z = 23 
Ground State  ls*2s.2 'So (4 electrons) 

Ionization Potential (11 953 000] cm1; [1482] eV 

V XXII 

klemcnt Wavelength Intensity Multiple! Conf'guralion Term J-I References 

V XX 9.84     ? 2s»-2s 5p g>S-*P* 0-1 K8 
V XX 10.95      ? 2s*-2s 4p «'S -»P* 0-1 KS 
V XX 13.82      ? 2s*-2p 3s g>S-»P° 0-1 K8 
V XX 170.58     ? 2s2-2s 2p «'s - >r 0-1 Kl 
V XX 326.07     ? 2s*-2s 2p g'S-'P' 0-1 Kl 

VANADIUM XXI (V*°+), Z = 23 

Ground State  ls22s 2Si/2 (3 electrons) 
Ionization Potenüal [12 655 000] cm»;  [1569] eV 

Element Wavelength     i   Intensity Multipiet Configuration                                          Term J   J References 

V XXI 
V XXI 

234.49      P 
287.25      P 

2s-2p 
2s-2p 

j,=S-»P° 
g2S-2P° Vi-Vi 

K8 
K8 

VANADIUM XXII (V21+), Z = 23 

Ground State  ls2 'So (2 electrons) 
Ionization Potential [55 258 000] cm1;  [6851] eV 

Element Wavelength Intensity Multipiet Configuration Term J-J References 

V XXII 
V XXII 
V XXII 
V XXII 

2.04 
2.39     P 
2.40 
2.43      ? f 

Is2-Is3p 
ls2-ls2p 
ls2-ls2p 
1s2 - i s 2s 

g'S-'P" 
j'S - »P* 
g<S-*P° 
g'S-'S 

0-1 
0-1 
0-1 
0-1 

Cll 
K8.CI1 
Cll 
K8 
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V XXIII 

VANADIUM XXIII (V»+), Z = 23 
Ground State  ls 2Sm (1 electron) 

Ionization Potential [58 443 600) cm1;  [7245.9J eV 

V XXIII 
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Cr 

CHROMIUM, Z -= 24 

Unclassified Lines 

Cr I 

Kleinem Wavelength Intensity Multiple! CoofigniTtion Term J-J Reference» 

Cr 12.201 0 ?5?l 
Cr 12.329 0 S3! 
Cr 12.435 0 S3I 
Cr 12.589 0 S3I 
Cr 12778 0 Si! 

Cr 12.909 10 S31 
Cr 13.217 10 S3I 
Cr 13.652 10 S3) 
Cr 13.760 0 S3I 
Cr 14.024 10 S31 

Cr 14.039 10 S3I 
Cr 14.205 10 S3! 
Cr 14.641 0 S3I 
Cr 206.53 100 Fll 
Cr 215.38 300 Fll 

Cr 217.19 300 Fll 
Cr 217.55 200 Fll 
Cr 217.61 200 Fll 
Cr 218.15 100 Fll 
Cr 21929 400 Fll 

Cr 219.94 200 Fll 

CHROMIUM I (Cr°+), Z = 24 
(24 electrons) 

Ionization Potential 54 570 cm1; 6.766 eV 
Ground State  ls22s22p63s23p63d54s 7S3 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Cr I 1880.39 50 3d44s1  3d44s(a4D)6p a5D - r*F 2-2 K12 
Cr I 1881.87 250 3d44!,ä-3d44s(a4D)6p a5D - i^F 2-1 K12 
Cr I 1883.11 50 3d44s>-3d44s(a4D)6p a5D - rop" 3-3 K12 
Cr I 1886.34 500 3d44s2-3d44s{a4D)6p a'D-rOF 3-2 K!2 
Cr I 1887.60 150 3d44s,-3d44s(a4D)6p a^D-o'F- 2-3 KI2 

Cr I 1887.85 50 3d44s*-3d44s(a4D)6p a5D - osF° 1-2 K12 
Cr I 1888.17 150 3d44s*-3d44s(a4D)6p a5D - o0F° 3-4 K12 
Cr I 1889.20 50 3d44s*-3d44s(a4D)6p a5D - osF° 0-1 KI2 
Cr I 1890.78 300 jd44s2-3d44s(a4D)6p a5D - o5F° 4-5 KI2 
Cr I 1892.01 50 3d44s»-3d44s(a4D)6p a5D - o5F° 2-2 K12 

Cr I 1893.59 50 3d44s*-3d44s(a4D)6p a5D - o'F" 3-3 KI2 
Cr I 1895.78 50 3d44s2-3d44s(a4D)6p a5D - o5F° 4-4 K12 
Cr I 1902.43 150 3d44s1-3d44s(a«D)6p a5D - qsD° 1-2 K12 
Cr I 1903.30 50 3d44sI-3d44s(a«D)6p asD - q5D° 0-1 K12 
Cr I 1903.57 50 3d44s2-3d44s(a«D)6p a5D - q5D° 3-4 KI2 

Cr I 1906.67 100 3d44s»-3d44s(a6D)6p a5D-q«D° 2-2 KI2 
Cr I 1907.28 100 3d44s»-3d44s(a«D)6p asD - q»D" 1   0 KI2 
Cr I 1908.46 200 3d44sJ-3d44s(a"D)6p asD - qsD° 3-3 KI2 
Cr I 1909.72 100 3d44s,-3d44s(a«D)6p asD-qsD° 2-1 K12 
Cr I 1911.30 350 3d44s*-3d44s(a«D)6p a5D - q5D° 4-4 KI2 

H    He   Li   Be    B   C   N    O    F   Nc   Na    Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fr   Co   Ni   Cu    Zn   Ga   Ge    As   Se   Br   Kr 
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Cr I Cr II 

Element Wavelength Intensity Multiple! Cor'ajuraüon Term J   J References 

Cr I 1912.79 200 3d44s»-3dM«U*D)6p a«D  «j«D* 3-2 KI2 
Cr I 1916.23 100 3d44s« - 3d44e(js*D)6p a*D-q*D' 4-3 KI2 
Cr 1 1989 00 zw 49 3d44s* - 3d»(a*U)4p a»D  s'F* 2-3 KI2 
Cr 1 1989.92 750 48 3d44s»-3d44»(a«D)5p a*D - r»D" 12 KI2 
Cr I 1990.27 400 48 3d44s'-3d44s(a4D)5p a»D-r»D' 0  1 KI2 

Cr I 1991.22 750 48 3d44s»-3d4.«(a4D)5p a«D-r»Dc 2-3 KI2 
Cr I 1992.12 300 48 3d44s*-3d44s(a«D)5p a'D  r»D° 3-4 KI2 
Cr I 1992.65 250 48 3d44s»-3d44s(a4D)5p a'D - r»D' 1-1 KI2 
Cr I 1994.10 400 48 3d44s*-3d«4s(a4D)5p a»D - r»D° 1-0 KI2 
Cr 1 1994.55 750 48 3d44s*  3d44s(a4D)5p a»D-r*D° 2-2 KI2 

Cr 1 1995.69 250 49 3d44s« - 3d*(a*DMp a*D - s'F 3-3 KI2 
Cr I 1997.09 250 49 3d44s* - 3d'(a*0)4p a'D  s'F 3-4 KI2 
Cr I 1997.30 500b 48 3d44s'-3d44s(a4D)5p a'D - r»D" 2-1 K12 
Cr I 1997.90 6C0 48 3d44s*-3d44s(a4D)5p a'D - r»D° 3-3 K12 

CHROMIUM II (Cr,+), Z = 24 
Ground State ls22s22p63s23p63d5 «Ss/a (23 electrons) 

Ionization Potential  133 060 cm »;  16.50 eV 

Element Wavelength Intensity Multiple! Configuration Term J  J References 

Cr II 1786.07 40 224 3d4(a'F)4s - 3d4(b>F)4p b'F-u'D" %-% Kll 
Cr II 1791.51 40 224 3d4(a'F)4s-3d4(b*F)4p b'F - u'D° %-% Kll 
Cr II 1808.66 60 18 3d4(a5D)4s-3d4(a*D)4p a4D - x4P° %-% Kll 
Cr II 1810.08 100 3d4(a«D)4s - 3d4(a'F)4p a«D - y*F° %-% K!! 
Cr II 1812.95 20 3d5-3d4(a'F)4p a'D - v'L!3 %-% Kll 

Cr II 1813.50 20 3d4(a'D)4s - 3d4(a'F)4p a'D-yV %-% Kll 
Cr II 181«.32 60 3d4(a»D)4s - 3d4(asD)4p a4D - x4P° %-% Kll 
Cr 11 1818.89 20 3d5-3d4(a»F)4P a'D - v'D" %-% Kil 
Cr II 1819.81 100 3d4(a'D)4s - 3d4(a'F)4p a'D - ^F* %-% Kll 
Cr II 1870.84 80 18 3d4(a*D)4s-3d4(a'D)4p a4D - x4P° %-% Kll 

Cr II 1821.58 160 3d4(a5D)4s - 3d4(a'F)4p a«D - y-'F0 %-% Kll 
Cr II 1823.07 20 3d4(a5D)4s - 3d"(a*D)4p a4D - x4P° %-% Kll 
Cr II '825.34 60 4 3d5-3d4 (a'D) 4p sa"S - z4D° %-% Kll 
Cr II i828.62 60 3d4(a5D)4s-3d<(a»D)4p a4D - x4P° %-* Kll 
Cr II 1830.61 100 4 3d5-3d4ta»D)4p ga'S - z4D° %-% Kll 

Cr II 1836.23 240 18 3d4(aTD)4s - 3d4(asD)4p a4D - x4P° %-% Kll 
Cr II 1852.13 500 33 3d'-3d4(a*D)4p a^-WF" "k-f. Kll 
Cr II 1852.37 60 33 3d« - 3d4(aäD)4p a^  v^F" ■>.-% Kll 
Cr II 1854.46 20 3d5-3d4(a3D)4p a^ - x*F° %-% Kll 
Cr II 1854.68 60 3d5 - 3d4(asD)4p a^  x'F° %-% Kll 

Cr II 1855.14 400 33 3d»-3d4(a»D)4p a^ - w4F° %-% Kll 
Cr II 1858.54 400 33 3d5 -3d4 (a'D) 4p aKi - WF° %-=& Kll 
Cr II ! 858.72 300 33 3d'-3d4(a»D)4p a^ - w4F° %-*/. Kll 
Cr II 1860.12 240 33 3d'-3d4(a3D)4p a^ - w4F° %-% Kll 
Cr II 1865 80 20 3d'-3d4(a'D)4p a^ - x»F° %-7h Kll 

Cr II 1866.22 300 156 3d6-3d4(a'F)4p a'F - v»G° %-% Kll 
CT II 1870.46 20 3d4(a»D)4s - 3d4(a'D)4p a4D - w4D° %-*i Kll 
Cr II 1875.22 60 3d5 - 3d4(a'F)4p a'D - u»F° ■*-% Kll 
Cr II 1879.05 200 156 3ds-3d4(a'F)4p a'P-vKT %-% Kll 
Cr II 1881.06 120 3d'-3d4(a*D)4p a4P  y»P° %-% Kll 

Cr II 1883.35 200 40 3d5-3d4(aJD)4p a4P-x4P° Vi-Vt Kll 
Cr II 1884.12 20 3d5 - 3d4(a'F)4p a'D - u'F° %-Si Kll 
Cr II 1887.96 120 156 3d5-3d4(a,F)4p a'F  v«G° %-% Kll 
Cr II 1890.55 600 40 3d»  3d4(a'D)4p a4P - x4F %-% Kll 
Cr II 1898.92 700 40 3d5-3d4(asD)4p a4P-x4P° %-% Kll 
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Cr II Cr m 

Element Wavelength Intensity Multiple! Confifumuud Term J-J References 

Cr II 1907.36 60 3d4(a»D)4s - 3d4(a»P)4p a«D - y*D' %-% Kll 
Cr 11 1911.36 140 155 3d»-3d4(a'F)4p a«F  u«P %-% Kll 
Cr II 1918.30 80 3d» - 3d4(a»G>4p aKJ  xHi' %-% Kll 
Cr II 1923.02 160 155 3d* - 3d4(a'F)4p a*F-u*F* %-% Kll 
Cr i! !929<*i 240 285 3d* - 3d4(b*F)4p c'F-u»!)" %-% Kll 

Cr 11 1932.64 100 273 3d4(a*G)4s - 3d4(b*F)4p c*G  u*D" 3i-% Kll 
Cr II 1935.58 500 39 3d»-3d4(a*D)4p a«P-w<D* *-% Kll 
Cr II 1937.56 400 39 3d*-3d4(a*D)4p ««P-t^D* *-% Kll 
Cr II 1938.42 60 39 3d*  3d4(a*D)4p a«P-w*D* Vi-% Kll 
Cr II 1939.15 120 136 3d* - 3d4(a'D)4p a'D - w*P* %-* Kll 

Cr II 1939.90 100 285 3d* - 3d4(b»F)4p c»F - u«D" %-% Kll 
Cr II 1945.98 200 136 3d» - 3d4(a>D)4p a»D  w*P° %-% Kll 
Cr II 1948.51 200 136 3d* - 3d*(a'D)4p a«D - w*F %-Vi Kll 
Cr II 1949.00 800 205 3d4(a*H)4s-3d4(a'F)4p a'H   v*G° %-% Kll 
Cr II 1949.22 700 272 3d4(aaG)4s-3d4(b*F)4p cHi-uKT %-% Kll 

Cr II 1950.06 1000 272 3d4(a*G)4s - 3d4(b»F)4F c»G - u«G° %-% Kll 
Cr II 1955.93 300 205 3d4(a»H)4s  3d4(a'F)4p a*H - v*G" Hi* Kll 
Cr II 1963.00 300 205 3d4(a»H)4s - 3d4(a'F)4p a*H   v*G° %-% Kll 
Cr II 1985.42     P 440 31 3d»-3d4(a»G)4p aK} - x^" "h% Kll 
Cr II 1985.67 240 31 3d* - 3d4(a*G)4p a^G - x*G° *h-"h Kll 

Cr II 1987.43 100 154 3d» - 3d4(a'D)4p a*F-w*P° *A-% Kll 
Cr II 1990.79 200 236 3d»-3d4U'F)4p b»H - v*G° ■%-% Kll 
Cr II 1993.37 300 31 3d»-3d4(a*G)4p aHJ  x<G° %  % Kll 
Cr II 1993.63 500 31 3d» - 3d4(a»G)4p a*G - x*G° %-% Kll 
Cr II 1996.62 60 3d4(a»D)4s - 3d4(a3F)4p a4D - y*G° %-* Kll 

Cr II 1998.14 40 204 3d*(a»H)4s - 3d4(a'F)4p a*H - u»F %■% Kl! 

CHROMIUM ID (Cr24), Z = 24 
Ground State  ls22s22p63s23p63d4 5D0 (22 electrons) 

Ionization Potential 249 700 cm1; 30.96 eV 

Element. Wavelength Intensity Multipkt Configuration Tenn J-J References 

Cr III 735.89 200 M25 
Cr III 748.35 80 M25 
Cr III 755.69 10 M25 
Cr III 756.59 10 M25 
Cr HI 767.30 10 M25 

Cr HI 767.61 10 3d4-3d3(b1D)4p a»G - v»F" 3-3 M25 
Cr HI 767.83 20 M25 
Cr III 768.21 20 M25 
Cr III 768.51 30 3d4-3d»(b»D}1p a»G - v*F°       ? 4-3 M25 
Cr III 769.20 40 M25 

Cr III 769.66 30 M25 
Cr III 777.38 30 M25 
Cr III 777.86 10 3d4-3da(a,F)4p ga»D - w'F"       ? 2-2 M25 
Cr HI 777.97 10 M25 
Cr III 778.12 10 M25 

Cr III 778.29 10 3d4-3d3(a»F)4p ga*D - w»F°       ? 3-4 M2S 
Cr III 778.40 10 M25 
Cr III 779.43 10 M25 
Cr III 780.87 50 M25 
Cr III 78!.42 40 M25 
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Cr III Cr III 

Riemen'. W»velen«th Intensity Muluplet Configuration Tern J-J References 

Cr III 781.88 30 M2S 
Cr III 782.26 20 M25 
Cr HI 782.45 10 M25 
Cr III 788 05 20 M25 
Cr III 788.90 30 1125 

Cr III 789.59 10 1125 
Cr III 789.81 10 1125 
Cr III 790.65 10 1123 
Cr III 796.03 10 U25 
Cr III 798.31 10 M25 

Cr HI 801.04 30 M25 
Cr HI 814.71 10 M25 
Cr HI 814.90 10 M25 
Cr III 815.40 10 M25 
Cr III 815.99 10 M25 

Cr III 816.57 10 M2S 
Cr HI 817.25 :o M25 
Cr III 817.87 10 M2S 
Cr HI 820.88 10 M25 
Cr HI 821.74 20 3d4-3d»(a1F)4p a3H - vsD°        ? 4-3 M25 

Cr HI 823.93 10 M25 
Cr HI 843.37 10 M25 
Cr HI 845.90 10 M25 
Cr HI 866.19 10 M2«i 
Cr HI 875.05 20 M25 

Cr HI 876.79 10 3d4-3d3(»»F)4p a3H - wKr 5-5 M25 
Cr HI 877.81 100 3d4   3d'(a1F)4p a'H - w"G° 6-5 M25 
Cr III 878.20 100 3d4 • 3d3(a'F)4p a»H - w*G° 5-4 M25 
Cr HI 878.39 100 3d4 • 3d»(a«F)4r a'H   w«G° 4-3 M25 
Cr HI 883.00 50 3d4-3da;a*F)4p asD   v'D° 3-3 M25 

Cr III 884.18 20 M25 
Cr III 886.84 10 3d4 - 3d3(a»F)4p a3F - w*C»° 3-4 M25 
Cr HI 887.57 10 3d4   3d»(a,F)4P a3F - wT,° 2-3 M25 
Cr III 888.25 10 3d4 - 3d3(a»F)4p a3D - v3D°        ? 2-2 M25 
Cr HI 888.54 10 3d4 - 3d3(a,F)4p a3F - w»G°      ? 4-3 M25 

Cr HI 889.33 80 M25 
Cr III 892.09 10 M25 
Cr III 894. £6 10 M25 
Cr HI 895.19 10 M25 
Cr III 896.82 50 3d4 - 3d3(a»F)4p a3H - w3F°       ? 4-3 M25 

Cr III 905.35 50 3d4-3d3(a,F)4p ciHJ - w^" 5-5 M25 
Cr III 905.66 100 3d4-3d3(a*F)4p a»Ci - v/Ki° 4-4 M25 
Cr III 905.92 10 M25 
Cr III 906.29 10 3d4-3d3(a»F)4p a3F - waF° 3-4 M25 
Cr III 906.59 80 3d4-3db(a,F)4p a3F - w-F° 2-2 M25 

Cr III 906.90 150 3d4 - 3d3(a'F)4p a3F - w3F° 4-4 M25 
Cr HI 910.75 50 3d4-3d3(a4P)4p ga5D - yHT 3-4 M25 
Cr III 911.17 50 M25 
Cr III 912.26 10 M25 
Cr III 912.57 100 3d4 - 3d3(a4P)4p ga5D   y5D° 4-4 M25 

Cr III 912.83 10 3d4 - 3d3(a4P)4p ?a5D - y5D°       ? 2-3 M25 
Cr III 913.18 10 3d4 - 3d3(a4P)4p ga5D - z3P°        ? 1-2 M25 
Cr III 913.75 30 M25 
Cr III 914.08 80 3d«-3d3(a4P)4p £35D • z3P°          ? 2-2 M25 
Cr III 914.67 10 M25 

Cr III 915.02 20 M?5 
Cr HI 916T1 20 3d4-3d3(a4P)4p ga5D - y5D° 4-3 M25 
Cr III 917.40 10 M25 
Cr III 917.75 20 3d4   3d3(a*G)4p «a5D - z3H°        ? 4-4 M25 
Cr III 918.18 10 M25 

Cr III 918.50 :o M25 
Cr III 919.19 30 M25 
Cr III 920.73 30 4 3d4 - 3d3(a4P)4p ga50 - 7.5P0 2-3 M25 
Cr III 922.19 50 4 3d4 - 3d3(a<P)4p ga5D - z5P° 3-3 M25 
Cr HI 922.47 100 4 3d4-3d3(a4P)4p ga5D - z5P° 1 -2 M25 
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Cr III Cr III 

Element Wavelength InteoMly      Multiple; Coofduration Term J-J Referencer 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr 11 
Cr II 

Cr IS 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr il 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr I! 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

Cr II 
Cr II 
Cr II 
Cr II 
Cr II 

923.55 
923.81 
924.07 
924 32 
925.03 

925.35 
925.49 
926.52 
927.16 
930.78 

934.91 
937.06 
939.93 
940.39 
942.86 

953.94 
954.07 
963.34 
964.80 
966.28 

967.jS 
96t\oe 
969.26 
969.70 
970.86 

971.78 
974% 
977.82 
984.54 
984.95 

985.12 
987.58 
992.59 
994.08 
994.31 

996.09 
999.08 
999.37 
999.52 
999.84 

j 1000.28 
j 1000.86 
! i001.04 
j 1001.28 
j 1001.52 

' 1002.96 
i 1002.99 
! 100?.37 
l 1007 23 
I 1014.02 

I 1014.20 
| 1015.03 

1015.77 
| 1016.29 
| 1016.41 

j 1017.14 
i 1017.31 
I 1017.57 
i 1018.58 
| 1018.90 

! 1019.60 
1020.24 
1020.94 
1021.64 
1023.47 

200 
100 
200 
200 
200 

!50 
150 
150 
200 
10 

10 
40b 
10 
40 
10 

100 
100 
200 
60 
80 

100 
5 

200 
20 
10 

10 
40 
50 
10 
10 

10 
20 
50 
20 
40 

100 
150 
200 
10 

200 

10 
400 
400 
100 
20 

300 
200 
90 
100 
10 

100 
30 
20 
40 
100 

500 
500 
500 

5 
10 

10 
30 

200 
150 
20 

4 
4 
4 
4 
4 

4 
27 
27 
27 

II 
II 
II 

26 
26 
19 

19 
19 
26 

26 

26 

V 
9 
1« 

9 
9 
q 

9 
9 

IS 
IX 

3d« - 3da(a4P)4p 
3d* - 3da(a4P)4p 
3d" - 3da(a4P)4p 
3d« 3da(a4P)4p 
3c,4-3dI(a«P)4p 

3J4 3d'(a4P)4p 
3d4 - 3da<aaF)4p 
•d4 3da(a'F)4p 
3d4-3d'(a»F)4p 

3d4 3d3'a2H)4p 

3d4-3da!a2H)4p 
3d4-3d3(a»H)4p 
3d4-3da(a»H)4p 
3d4 - 3da<a2F)4p 
3d4-3d3(a2F)4p 

3d4 • 3d3(a2F)4n 

3d4 - 3d3(a4F)4p 
3d4 3d3(a4F)4p 

3d4-3da(a2H)4p 
3d4-3d3(a2D)4p 
3d4-3d3(a2D)4p 

3d4-3d3(a2D)4p 

3d4-3d3(a2H)4p 
3d4-3d3(a2K)4p 
3d4-3d3(a2H)4p 
3d4-3da(a2H)4p 
3d4-3d3(a2D)4p 

3d4-3d3(a2D)4p 
3d4-3d3(a2D)4p 
3d4-3d3(a2H)4p 
3d4-3d3(a2H)4p 
3d4-3d3(a2HI4p 

3d4-3d3(a2H)4p 
3d4 3d3(a2H)4p 
<d4 - 3d3(a4F)4p 

3d4 

3d" 
3d4 

Id4 

3d4 

Id" 
Id4 

3d4 

3d4 

3d4 

3d4 

Id4 

Id4 

3d4 

Id" 

•3da<a2G)4p 
3d3(a2H)4P 
3d3(a2H)4p 
3d3(a2H)4p 
3d3(a2D)4p 

3d3(a2H>4p 
3d3(a2H)4p 
3d3(a2H)4p 
3d3(a2H)4p 
3d3(a2H)4p 

3d3(a2D)4p 
3d3(a4P)4p 
3d3(a2r»4p 
3d3(a2I»4p 
3d3(a4P)4p 

ga»D - z»P* 
ga'D - z»F 
*a»D z»P" 
*a»D z»P* 
ga»D  z*P" 

*a»D z»P* 
aHJ waF° 
a*G - w*r 
a»G   waF 

aJH - xH}° 

aaH 
aaH 
a3H 
aaD 

x*G° 
xKJ" 
x'CT 
w3F° 

a3D • waF° 

a3U   waF° 

ga*V   :*V 

a3K y'HP 
a3P w3D° 
a3P  waD° 

a3P - w3D° 

a3H - z3I° 
a3H - z3I 
aH}   xa(T 
AK,   XK," 
a3F - w3D° 

a3F   w3D 
a3F   w3D° 
a^ • x3G" 
a3H - z3r 
a^ - \H}° 

a^i   x3G 
a3H   y'G 

?a50-z3G 

a3F z'H' 
a3F y'G° 
a3H V3H 
a3H V3H' 
a3F x3F° 

a3H V3HC 

a3H v"H" 
a3H v3H< 
a3H V3H' 
a3H y3H 

a3F x3F' 
a3P y3I)' 
a3F x3F 
a3F x3F' 
a3P y3D' 

2-2 
0-1 
4-3 
11 
3-2 

2-1 
3-2 
4-3 
5-4 

4-3 

5 4 
5-5 
6-5 
3-4 
2-3 

1-2 

2-3 
4-4 

'    6-5 
1-2 
2-3 

2-2 

6-7 
5-6 
3-3 
3-4 
4-3 

2-2 
3-2 
4-4 
4-5 
4-5 

5-5 
5-4 
2-3 

4-5 
4-4 
5-6 
4-5 
4-4 

2-3 
1 -2 
4-3 
3-2 
2-3 

M25 
M25 
M25 
M25 
M25 

M25 
MTxS 
M25 
M2S 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M?5 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M2S 

M25 
M25 
M2? 
M25 
M25 

M25 
M25 
B25 
M25 
M25 

M25 
M2'. 
M2-. 
M25 
M25 

M25 
M.2S 
M2< 
M25 
M25 

M25 
M25 
M25 
M25 
M25 
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Cr III Cr HI 

Element Wivei-nfth lotenut/ Multiple! 
r ■  

Coafigiiratioa Tern J-J Reference» 

Cr III 1025.58 100 3d4 - 3d'(»4F)4p *a*D - z*D'        7 2-3 B25 
Cr III 1077.46 :oo 3 3d4-3d»(a4F)4p ga»D  zT)* 3-3 tin 
Cr HI 1028.33 300 \ 3d4-3d»(a<F)4p *a»D - z*D' 1-2 1125 
Cr HI 1029.57 100 3 3d* - 3d*(a4F)4p *a»D  zrO° 2-2 M25 
Cr III 1029.78 50 3d* - 3d»(a4F)4p *a»P   i»D° 4-3 1125 

Cr HI 1030 10 200 3 3d4 - 3d»(a4F)4p *a»D - I'D* 0   1 M25 
Cr HI 1030.47 600 2 3d* - 3d»(a4F)4p ga*D - z*F* 15 Mo 
Cr III 1030.74 20 3 3d4 - 3d»ia4F)4p «a*D - z»D° 1-1 Uli 
Cr III 1030.89 300 2 3d4-3d3(a4F)4p *a»D  z«F 3-4 Uli 
Tr HI 1031.23 50 3d4 - 3d'(a4P)4p a»F - y*D° 4-3 M25 

Cr HI 1031.46 80 3d4 - 3d»(a4F)4p ya»D - zTT 3-2 Uli 
Cr HI 1031.60 10 2 3d4-3d»(a4F)4p *a«D - z*F 2-3 M25 
Cr HI 1032.05 10 3 3d4 - id*<a4F)4p *a»D - zaD° 2-3 M25 
Cr HI 1032.4? 50 2 3C4-3d'(a4F)4p *a*D - z»F 1-2 M2S 
Cr HI 1033.23 500 2 3d' - 3d»(a4F)4p *«*D-z»F' •1-4 M25 

Cr HI 1033 45 500 2 3d4 - 3d3<a4F)4p ga'D  z*F 3   3 M25 
Cr HI 1033.69 1000b 1 3d4-3ds(a4F)4p *a»D - zsD° 3   4 M25 
Cr HI 1033.99 200 2 3d4 - 3d'(a4F)4p *a»D - z'F" 1 -1 M25 
Cr HI 1034.20 150 Uli 
Cr ill 1034.44 150 3d4-3dJ(a4P)4f a'F - y3D° !•; M25 

Cr HI 1034.86 200 M25 
Cr HI 1035.29 250 2 3d4 - 3d'<a4F)4p ga»D - z4F 2-1 M25 
Cr HI 1035.57 250 2 3d4 - 3d'(a4F)4p *a»D - z*P 3-2 M25 
Cr HI 1035.77 200 2 3d4 - 3d'(a4F)4p ga»D - z'F 4-3 M25 
Cr HI 1035.93 500 1 3d4 - 3d'(a4F)4p *a»D - zsD° 2-3 M25 

Cr HI 1036.03 1000 1 3d4 - 3d3(a4F)4p ga»D - z*D° 4-4 M25 
Cr HI 1037.80 200 1 3d4  3d'(a4F)4p #a5D - zsD° 3-3 M2S 
Cr HI 1038.06 5 3d4 ■ 3d3(asG)4p aHi-z'H" 4-5 M25 
Cr HI 1038.80 50 3d4 - 3d3(a4P)4p a3F - y3D° 2-1 M25 
Cr HI 1038.97 30 25 3d4-3d'<a*H)4p aKi-y'G" 4-4 M25 

Cr III 1039.40 20 1 3d4 - 3d1(a4F)4p #a*D - 7.4D°        ? 2-2 B25 
Cr HI 1040.05 200 1 3d4-3d»(a4F)4p gasD - z5D° 0-1 M25 
Cr HI 1040.17 300 1 3d4-3d>(a4F)4p *asD - zsD° 4-3 M25 
Cr HI 1040.41 250 24 3d4-3d1(a«D)4p a»G - x3F" 4-4 M25 
Cr HI 1040.53 400 25 3d4 - 3dJ(a*H)4p a'G-y'G" 5-4 M25 

Cr III 1040.70 50 1 3d4-3dJ(a4F)4p *a3D - z3D° 1   1 M25 
Cr HI 1040.79 50 M25 
Cr HI 1041.34 150 1 3d4 - 3d'(a4F)4p gasD - zsD" 3-2 M25 
Cr HI 1042.02 10 1 3d4-3d3(a'F)4p gSD - zsD° 2-1 M25 
Cr HI 1042.58 20 M25 

Cr HI 1042.87 30 M25 
Cr III 1043.39 20 3d4-3d3(a«G)4p a3F - z:G°       i 3-4 M25 
Cr HI 1044.74 40 3d4-3d';a«F)4p *a*D - z^D"       ■> 1-0 M25 
Cr HI 1045.06 400 24 3d4-3d3(a3D)4p a3« - x3F° 3-2 M25 
Cr HI 1045.14 400 24 3d4-3d3(aJU)4p a'G - x3F* 4-3 M25 

Cr HI 1045.71 30 M25 
Cr III 1047.04 5 3d*-3d3(a4P)4p a'P-z^S" 2-2 M25 
Cr HI 1050.50 70 3d4 - 3d»(a*G)4p a3H - y3F° 4-3 M25 
Cr HI 1051.92 50 3d4-3d3(a»F)4p b'F - v3D°        ■> 2-2 M25 
Cr Hi 1052.36 30 3d4  3d'(a»H)4p a3D - xH}°       ? 3-4 M25 

Cr HI 1052.89 20 3d4 - 3d>(a1G)4n a3H - y3F° 5-4 M25 
CT in 1054.!0 70 3d'-3d3(a1H)4p a*G - y3H° 3-4 M25 
Cr III 1054.32 IOC 3d4 - 3d»(aiH)4p a»G - y'H° 5-6 M25 
Cr HI 1054.66 150 3d4 - 3d3(a»H)4p aH)   y3H° 4-5 M25 
Cr III 1056.11 100 M25 

Cr HI 1056.97 30 3d4-3d3(a3G)4p a3P - y'P        ? 2-3 Uli 
Cr HI 1057.30 5 8 3d4 - 3d'(a«G)4p a3H   yH}° 4-5 M25 
Cr HI 1058.63 3 8 3d4-3d3(a»G)4p a3H - y'G"        7 5-5 B25 
Cr HI 1059.13 600 M25 
Cr III 1060.15 600 8 3d4   3dJ(a1G)4p a3H - yK}° 6-5 M25 

Cr HI 1060.68 30 M25 
Cr HI 1061.04 600 8 3d4-3d3(a«G)4p a3H - yHT 5-4 M25 
Cr HI 1062.68 500 8 3d4-3d«(a»G)4p a3H - v»G0 4-3 M25 
Cr HI 1063.63 10 17 3d4 - 3d3(a*G)4p a'F - y3F° 2-3 M25 
Cr HI 1064.32 300 17 3d4 - 3d'(a»G)4p a»F   y3F° 3-3 M25 
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Cr HI Cr III 

Element Wavelength Intensity Multiple! Configuration Term ,-, References 

Cr III 1064.43 300 17 3d4-3d»(a«G)4p a»F - y'F* 2  2 M25 
Cr III 1063.12 150 17 3d* - 3d«(a»G)4p l*¥-yz¥" 4-3 1125 
Cr III 1365.40 30 17 3d4-3d»(a*G)4p a"F - y»F° 3-4 M25 
Cr III 1066.23 500 !7 3d«   3da(a*G)4p a»F - y3F° 4-4 M25 
Cr III 1066.55 50 M25 

Cr III 1067.16 200 3d4-3d3(a4F)4p *a»D  z»G°       ? 1-2 M25 
Cr III 1067.25 200 M2J 
Cr III 1067.92 200 M2S 
Cr III 1068.41 800 M25 
Cr III 1069.45 20 3d4 - 3d3(a*G)*p a»G   zlG°       ? 4-4 M25 

Cr III 1070.55 30b 3d4 - 3d3(a4F)4p ga'D - i*G° 3-2 M25 
Cr III 1072.13 200 16 3d4 - 3ds(a*G)4p asF - y*G° 4-5 M2S 
Cr III 1073.74 200 16 3d4   3d3(a»G)4p a3F  y'G" 3-4 M25 
Cr III 1074.56 50 16 3d4-3d'(aJG)4p a'F - yKT 4-4 M25 
Cr III 1076.15 200 16 3d4 - 3d3(a*G)4p a»F - y'G" 2-3 M25 

Cr III 1076.74 200 32 3d4 - 3d»(a»D)4p a3D - w3D° 3-3 M2J 
Cr III 1077 29 10 3d4-3da(.«D)4p a'D - w3D° 2-3 M25 
Cr III 1078.80 30 32 3d4-3d»«aJD)4p a3D - w3D° 3-2 M25 
Cr III 1079.43 150 32 3d4-3d»(^D)4p a3D-w3D" 2-2 M23 
Cr III 1079.97 10 M25 

Cr III 1080.21 20 32 3d4 - 3d3(a*D)4p a3D - w»D° 1-2 M:< 
Cr III 1082.10 50 3d4-3d3(a*G)4p a3H - z3H° 6-5 M25 
Cr III 1083.72 20 32 3d4-3d3(a*D)4p a3D - w»D° 2-1 M25 
Cr III 1084.26 20 X'5 
Cr III 1084.84 20 K25 

Cr III 1085.27 20 3d4-3d3(a»G)4p a3H - z3H"       ? 5-4 ld2S 
Ci III 1085% 20 M25 
Cr HI 1087.70 10 M25 
Cr III 1088.28 10 M25 
Cr III 1089.30 10 M25 

Cr III 1089.76 40 3d4-3d3(aiG)4p a^ - y'F° 3-3 M25 
Cr III 1090.27 20 3d4-3d3(a4P)4p a3P-zsP° 2-2 M?i 
Cr III 1090.54 10 3d4   3d3(a*G)4p a'G - y3F° 3-2 M25 
Cr III 1091.54 10 3d4-3d3(aH})4p a»G - y3F° 4-3 M2S 
Cr III 1092.65 30 3d4 - 3d3(a*G)4p a-XJ - y3F 4-4 M25 

Cr III 1093.17 50h 3d4-3d3(a4P)4p a3P-z5P° 0-1 M25 
Cr III 1094.*8 200 3d4 - 3d3(a«G;4p a*G - y3F° 5-4 M25 
Cr III 1094 53 5 3d4 - 3d»(a*G)4p a3F - z3H° 4-5 M25 
Cr III 1095% 50 31 3d4 - 3d3(a»D)4p a3D  x3F° 3-4 M25 
Cr III 10%90 30 M25 

Cr III 1097.25 too 3d4-3d3(a4?)4p a3F - y5D°       ? 4-3 M25 
Cr III 1097.45 30 3d4-3d3(a4P)4p a3F - 73P°        ? 2-2 M25 
Cr III 1098.21 100 3d4-3d3(a4P)4p a3F - z3P°        ? 3-2 M25 
Cr HI 1098.61 100 3d4 - 3d3(a*G)4p a3F - z3H° 3-4 M25 
Cr III 1098.86 100 23 3d4 - 3d3(a*G)4p a3Q . y3Q° 4-5 M25 

Cr HI 1098.95 50 M25 
Cr III 1099.46 100 3d4-3d3(aIG)4p a3F - z3H" 4-4 M25 
Cr III 1099.82 10 3d4   3d3(a4F»4p a'F - y5D° 3-2 M25 
Cr III 1100.61 300 23 3d4-3d'(a2G)4p aHl - y^" 5-5 M25 
Cr III !101.26 50 31 3d4-3d3(a2D)4p a3D - x3F° 3-3 M25 

Cr III 1101.43 300 23 3d4-3d3(a*G)4p aKi - y"G° 4-4 M25 
Cr III 1101.91 150 31 3d4-3ds(aäD)4p a3D - x3F° 2-3 M25 
Cr III 1102.88 300 23 3d4-3d3(aK})4p aKJ - yHT 3-3 M25 
Cr III 1103.57 10 3d4 - 3d3(a*D)4p a3D - x3F°       ? 2-2 M25 
Cr III 1103.68 30 3d4-3d3(a4P)4p a3P - z5P°        ? 2-2 M25 

Cr III 1104.44 150 31 3d4-3d3(a»D)4p a3D - x3F° 1-2 M25 
Cr III 1104.69 30 23 3d4-3d3(a*G)4p aHJ - y'Kj" 4-3 M25 
Cr III 1105.80 70 M25 
Cr III 1108.11 100 M25 
Cr HI 1112.60 10 M25 

Cr HI 1113.26 100 30 3d4 - 3d3(a4P)4p a'D - y3D° 3-3 M25 
Cr HI? 1116.46 10 M25 
Cr III 1117.19 300 22 3d4 - 3d3(a'G)4p a^ - z3H° 5-6 M25 
Cr III 1117.88 20 30 3d4-3d3(a4P)4p a3D   y3D° 3-2 .125 
Cr III 1118.55 200 30 3d4-3d3(a4P)4p a3D - y3D° 2-2 M25 
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Cr III Cr III 

Element 

Cr ;u 
Cr HI 
Cr III 
Cr IM 
Cr III 

Cr HI 
Cr HI 
Cr III 
Cr MI 
Cr III? 

Cr III 
Cr HI 
Cr HI 
Cr III 
Cr III 

Cr ill 
Cr III 
Cr III 
Cr HI 
Cr HI 

Cr III 
Cr III 
Cr III 
Cr HI 
Cr III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

Cr III 
Cr III 
Cr HI 
Cr III 
Cr III 

Cr HI 
Cr III 
Cr III 
Cr HI 
Cr III 

Cr III 
Cr III 
Ci    '» 
Cr ■.( 
Cr III 

O- HI 
Cr in 
Cr HI 
Cr III 
C;  III? 

Cr III 1194.44 
Cr III 1194% 
Cr III 1195.42 
Cr III 1196.04 
Cr III !I%.32 

Cr III 1197.37 
Cr III 1197.60 
Cr III 1198.31 
Cr III 1200.91 
Cr III liOl.OO 

Wavelength 

1119.40 
1121.35 
1122.43 
1123.37 
1123.59 

1124.43 
1125.27 
1125.73 
1125.90 
1126.35 

1127.71 
1128.78 
1128.88 
1131.90 
1132.75 

1133.91 
1136.67 
1136.9! 
1137.08 
1138 76 

1141.17 
1143.63 
1144.10 
1146.34 
1152.82 

1153.60 
1154.12 
1154.43 
1155.39 
1161.43 

1162.60 
1166.23 
1168.32 
1168.73 
1169.25 

1170.10 
1170.64 
1P3.19 
1173.34 
1173.77 

1174.82 
1178.55 
1178.80 
1178.99 
1179.68 

1180.81 
1181.03 
1181.45 
1181.63 
1186.24 

1187.36 
1187.65 
1192.69 
1193.47 
1193.89 

Intensity 

5 
30 

150 
30 

150 

5 
100 
200 

20 
10 

150 
10 
30 

150 
300 

50 
500 

10 
20 
20 

5 
150 
100 
250 

10 

150 
15.1 

10 
150 
500 

10 
10 

100 
20 
20 

30 
30 
40 
50 

100 

150 
30 
20 
10 
30 

60 
10 
10 
50 
20 

200 
300 

50 
70 
10 

30 
30 
10 
30 
50 

200 
10 
70 
50 
50 

Multiple! 

30 

22 

30 
30 
22 

29 

29 
29 
29 
29 

15 

15 

Configuration 

3d4-3d»(a4P)4p 

3c«-3d3<aJG)4p 
3d - 3d'(a4P)4p 

3d4 - 3d'(a4P)4p 
3d4-3d3(a4P)4p 
3d4 - 3d'(a1G)4p 

3d4-3d3fa»G)4p 

3d4 - 3d3(a2F>4p 

3d4 - 3d3(a2F)4p 
3d4-3d3(a2F)1p 

3d4-3d3(a4P)4p 

3d4-3d3(a2C)4p 

3u4-3d3(a2G)4p 
3d4 - 3d3(a2G)4p 
3d4 - 3d3(a2G)4p 
3d4   3d3(a2G)4p 

3d4-3d3(a2G)4P 

3d4-3d3(a2F)4p 
3d4-3d3(a2F)4p 

3d" - 3d3(a2F)4p 

3d■ - 3d3(a4F)4p 

3d4-3d3(a4P)4p 
?d«-3d3(a4P)4p 

3a4-3d3(a''P)4p 

3d4 3d3(a4P)4p 

3d"-3d3(a4F)4p 

3d4 - 3d3(a4F)4p 

3d4-3d3(aJP)4p 

Term 

a3D - y'D° 

a>G - z»H° 
a»G - y»D° 

a3D - y'D" 
a'D - v3D° 
aHJ   z3H° 

a*G - z3H' 

rr'F-wSG0 

b3F - v/*G° 
b3F-w»G° 

a'D - z5S° 

a^D - y3F° 

a3D • y'F° 
aJD - y3F° 
a3D • y3F" 
a3D - y3F° 

a3D - y'C° 
b3F - w3F° 
b3F - w3F° 

b3F - w3F° 

a3H - z3F° 

a3I> - z3P° 
a3D - z3Pc 

a3D - z3P 

a3D - y5D° 

a3F - eV 

a»F-2*P 

a1!) - ysD" 

l : 

1 -2 

4-5 
3-3 

2-1 
1-1 
3-4 

4-4 

4-4 

3-4 
2-3 

3-2 

3-3 

2-3 
3-4 

?     2-2 
1-2 

2-3 
4-4 
3-4 

3-3 

4-4 

3-2 
2-2 

1 -2 

2-2 

3-4 

4-4 

2 1 

References 

M25 
M25 
M25 
If 25 
MM 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M2S 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
MI5 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M2'i 

M25 
M25 
M2S 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 
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Cr III Cr III 

——t 
ElemeU Wavelength Intensity Multiple! Configuration Term J-J Reference* 

Cr III 120'.25 100 M25 
Cr HI 1201.42 150 15 3d4-3d'(a4F)4p a*F  z»r 3-3 M25 
Cr III 1202.02 10 M25 
Cr III 1207.45 100 15 3d4 - 3d'(a4F)4p a*F  z*F° 4-3 M25 
Cr HI 1203.59 120 M25 

Cr HI 12C3.95 20 M25 
Cr HI 1204.46 50 7 3d4-3d3(a4F)4p a3H - z*G*       ? 5-5 M2S 
Cr II! 12M...9 '0 3d4-3d»(a4P)4p a'D - z'P*        ? 2-3 M25 
Cr HI 1204.V3 200 15 3d4-3d3(a4F)4p a'F  z'F 2-2 M25 
Cr III 1205.15 10 M25 

Cr II! 1205.78 100 15 3d4-3d'(a4F)4p a'F - z»F° 3-2 M25 
Cr HI 1206.12 10 M25 
Cr HI 1206.38 600 7 3d4-3d3(a4F)4p a»H  zHi° 6-5 M25 
Cr HI 1206/0 30 M25 
Cr HI 1206.99 20 M25 

Cr HI 1207.13 100 M25 
Cr HI 1207.36 40 7 3d4-3d»(<i4F)4p a3H - z»G° 4-4 M25 
Cr HI 1209.13 800 7 3d4-3d3(a4F)4p a3H - zHT 5-4 M25 
Cr HI 1209.42 i0 3d4-3d3(a4P)4p a'D-zsP°        ? 2-2 M25 
Cr III 1209.66 10 M25 

Cr HI 1211.12 800 7 3d4-3d3(a4F)4p a3H  zH}° 4-3 M25 
Cr HI 1211.84 10 M25 
Cr HI 1212.98 50 M25 
Cr HI 1213.51 50 3d4-3d3(a4P)4p a3D   z5P°        ? 1-1 M25 
Cr II! 1213.82 10 M25 

Cr HI 1218.60 100 M25 
Cr HI 1218.89 50 M25 
Cr HI 1219.55 50 M25 
Cr HI 1220.14 200 M25 
Cr HI 1221.07 400 M25 

Cr HI 1221.45 10 M25 
Cr III 122'. .90 400 14 3d4-3d3(a4F)4p a'H-z'G0 4-5 M25 
Cr HI 1223.28 10 M?5 
Cr HI 1224.43 30 M25 
Cr HI 1225.02 100 M25 

Cr HI 1225.27 150 M25 
Cr HI 1225.32 150 M25 
Cr HI 1225.65 300 14 3d4 - 3d3(a4F)4p a3F - zHT 3-4 M25 
Cr HI 1226.18 10 3d3(a4F)4s-3d3(a2F)4p c3F - v3D°        ? 4-3 M25 
Cr III 1226.72 200 14 3d4-3d3(a4F)4p a3F - z^0 4-4 M25 

Cr HI 1227.11 20 3d3(a4F)4s-3d3(a2F)4p as¥-v/H}° 2-3 M25 
Cr HI 1228.03 10 M25 
Cr HI 1228.37 10 M25 
Cr III 1228.65 300 14 3d4■3d-(a'F)4p a3F - z^" 2-3 M25 
Cr HI 1229 53 150 14 3d4-3d3(a4F)4j> tfV-zKl' 3-3 M25 

Cr III 1230 " 10 M.25 
Cr III 1230.«     P 10 14 3d'-3d3(a4F)4p a3F - z3G° 4-3 M25 
Cr III 1230.80 200 21 3d4 - 3d3(a<F)4p a3G - z3F° 4-4 M25 
Cr III 1231.8P 300 3d3(a4F)4s - 3d3(a2F)4p a5F - w3G°       ? 4-4 M25 
Cr III 1232.96 500 21 3d" - 3d3(a4F)4p a3G - z3F" 5-4 M25 

Cr HI 1233.28 10 M25 
Cr III 1233.92 200 21 3d4-3d3(a4F)4p a3G - z3F° 3-3 M25 
Cr III 1236.20 400 21 3d4-3d;(a4F)4p a3G - z3F° 4-3 N?25 
Cr III 1236.51 !0 M2S 
Cr III 1236.71 10 3d3(a4F)4s-3d3(a2F)4p a*F • w3G°      ? 5-4 M25 

Cr III 1238.51 400 21 3d4-3d3(a"F)4p a3G - 7.3F" 3-2 M25 
Cr III 1241.32 20 M25 
Cr III 1242.08 10h M25 
Cr III 1243.43 20 M25 
Cr III 1243.60 20 3d4-3d3(a4F)4p a3H - z3D°        ? 4-3 M25 

Cr III 1243.97 40 M25 
Cr III 1244.4! 10 3d4-3d3(a2F)4p b'G-w'G0      ? 4-5 M25 
Cr III 1244.58 100 3d4-3d3(a"F)4p a3H - 75F°        ? 4-5 M25 
Cr HI 1245.09 50 M.25 
Cr III 1245.23 150 h 3d4-3d3<a4F)4p a3P - 7.3D'J 0-1 M25 
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Cr III Cr III 

He men! Wavelength Intensity Multiple! Configuration Term J   J References 

cm. 1246.83 100 M25 
Cr 111 1247.86 200 6 3d4 - ?d3(a4F)4p a3P • z3D° 1-2 MIS 
Cr III 124861 120 3d4 - 3d3(a4F)4p a3H   z*F° 6-3 1125 
Cr III 125033 20 M25 
Cr III 1250.57 20 3d4 - 3d3(a4F)4p a3H - zsF° 5-4 M25 

Cr III 1251.42 150 6 3d4 - 3d3(a4F)4p a3P - z'D° 1 -1 M25 
Cr III 125261 500 6 3d4 • 3d3(a4F)4p a3P   z3D° 2-3 MM 
Cr III 1253 87 s 3d4 - 3d3(a4F)4p a3P   z5F° 1-2 M25 
Cr 111 1256 18     P 20 3d4 - 3d3(a*F)4p a3P  z*F'        ? 1-1 B25 
Cr III 125673 80 20 3d4 - 3d3<a4F)4p aHJ-zHi 4-5 M25 

Cr III 1258 55 200 6 3d4 - 3d3(a4F)4p a3P   z=D' 2-2 M25 
Cr III 1259 02 400 20 3d4 - 3d3(a4F)4p a^ - zHT 5  5 M25 
Cr 111 1259 49 !00 20 3d4 -3d3la4F)4p a»G   zHT 3-4 M25 
Cr II! 1259 80 200 5 3d4   3d3(a4F)4p a3P   z*D 0-1 M25 
Cr III 1261.09 10 3d3(a2H)4s-3d3(b»D)4p b3H - v3F*        ? 4-3 M25 

Cr HI 1261.53 20 3d4 - 3d3(a4F)4p a3P-zsF°        ? 2-3 M23 
Cr III 1261 86 400 20 3d4 - 3d3(a4F)4p aH}   z»G° 4-4 M25 
Cr III 1262.34 300 5 3d4 - 3d3(a4F)4p a3P   zsD° 1-2 M25 
Cr IM 1263.06 50 13 3d4-3d3(a4F)4p a3F - z3D' 3-3 M2S 
Cr .11 1263.6' 350 20 3d4 - 3d3(a4F)4p a^ - zHT 3-3 M25 

Cr III I2t,< 21 350 13 3d4 - 3d3(a4FMp a3F - z3D° 4-3 M25 
Cr III 1264." 10 3d4-3d3(a4F)4p a3P - zsF°        ? 2-2 B25 
Cr III 1265.22 5 3d4-3d3(a4F)4p a3F • zsF° 4-5 M25 
Cr III 126*01 20 20 3d4 - 3d3(a4F)4p J^   zHT 4-3 M25 
Cr 11! 1266.14 150 5 3d4-3d3(a4F)4p a3P  z5D° 1-1 M25 

Cr III 1266.53 20 3d3(a4F)4s-3d3(a2F)4p a5F - w3F° 3-3 M25 
Cr III 1268.01 250 5 3d4-3d3(a4F)4p a3P - z5D° 2-3 M25 
Cr III :268 15 20 13 3d4-3d3(a4F)4p aSf . z3fj° 2-2 M25 
Cr 111 1269 11 25C 13 3d4 - 3d3(a4F)4p a3F - z3D° 3-2 M'25 
Cr III 1271.85 200 13 3d4-3d3(a4H4p a3F - z3D° L-   1 M25 

Cr III 1273.31 150 C 3d4-3d3(a4F)4p a3P  z5D° 2-2 V:K 
Cr III 1275.34 150 3d4-3d3(a4F)4p a3F - z*F°        ? 3-2 L      ' 

Cr III 1276.76 200 3d4-3d3(a4F)4p a3F - z5F°        ? 2-1 B2. 
Cr ill 12/7.23 30 3d4 - 3d3(a4F)4p a3P - z50°        ? l-\ M.3 
Cr III 1278.71 20 13 3d«-3d3(a4F)4p a3F - z5D° 3-3 M25 

Cr III 1279.91 200 12 3d4-3d3(a4F)4p a3F - z5D" 4-3 M25 
Cr III 1281.98 200 M25 
Cr l.I 1283.12 50 13 3d4-3d3(a4F)4p a3F - z'D° 2-2 M25 
Cr ill 1284 09 200 12 3d4-3cl3<a4F)4p a3F - z5n° 3-2 M25 
Cr III 1284.46 10 M25 

Cr III !"85.90 10 M25 
C: III '287.05 400 12 3d4-3d3(a4F)4p a3F - z5D° 2-1 M25 
Cr III 1289.8! 200 3d4-3d3(a4F)4p a3H - z5G°       ? 4-5 M25 
Cr III 1290.93 200 37 3d4-3d3(a2H)4p b3F - x3G° 2-3 M25 
Cr HI 1291.25 20 37 3d4-3d3(a2H)4p b3F - x3G° 3-3 M25 

Cr III 1291.53 250 37 3d4-3d3(a2H)4p b3F - x3G° 3-4 M25 
Cr III 1291.77 250 37 3d4-3d3(a2H)4p b3F   x3G° 4-5 M25 
Cr III 1293.57 100 ^M25 
C' III 1296.01 40 M25 
Cr HI 1299.56 40 M25 

Cr HI 1302.45 20 M2S 
Cr III 1302.85 5 3d4-3d3(a4F)4p a3H - zK}° 4-3 M25 
Cr III 1303.47 40 M25 
C' III 1306.16 60 M25 
Cr III 1307.24 100 M25 

Cr III 1307.47 10 M25 
Cr III '.307.64 60 3d3(a4F)4p-3d3(a2H)4d z5D° - g3H         ? 4-5 M25 
Cr III 1308.27 150 M25 
Cr III 1309.34 200 28 3d4-3d3(a4F)4p a3D - z3F° 3-4 M25 
Cr HI 1310.18 30 M2S 

Cr HI 1315.00 100b 33 3d4-3d3(a2H)4p a'F-y'Ü" 3-4 M25 
Cr III 1315.44 20 28 3d4-3d3(a4F)4p a3D - z3F° 3-3 M25 
Cr III 1316.16 200 M25 
Cr III 1316.40 200 28 3d4-3d3(a'F)4p a3D - z3F" 2-3 M25 
Cr III 1321.65 30 28 3d^-3d3(a4F)4p a3D - z3F° 2-2 M25 
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Cr HI Cr III 

Element Wavelength 
i ■ 

Intensity Multiplct Configuration Tenn J-J References 

Cr III 1322.83 100 28 3d4-3d»(a4F)4p a3D   7.3F° 1-2 M25 
Cr III 1323.22 10 3d4-3d3(a4F)4p a'F - z«G°       ? 2-3 M2< 
Cr III 1327.17 10 M25 
Cr III 1327.79 100 3d« - 3d3(a»D)4p b»F - w3D° 4-3 M25 
Cr HI 1328.37 10 3d4-3d3(a»D)4p b3F - w3D°      ? 3-3 M25 

Cr III 1328.78 10 3d4-3d3(a4F)4p a3F - zHT       ? 3-2 M25 
Cr III 1329.29 20 M2S 
Cr HI I331.56 50 3d4-3d3(a2D)4p b3F - w3D° 3-2 M/5 
Cr HI 1341.17 10 M25 
Cr HI 1342.24 40 3d4-3d3(a4P)4p a'F - y3D°       ? 3-3 M25 

Cr III? 1345.12 100 M25 
Cr HI? 1345.46 70 M25 
Cr HI 1351.94 10 M25 
Cr HI 1354.16 10 3d3(a4F)4s - 3d3(a2F)4p c3F - w>G° 4-4 M25 
Cr HI 1354.75 50 3d" - 3d3(a2H)4p b3F - y'G" 4-4 M25 

Cr III 1356.25 10 M25 
Cr III 3 356.86 20 3d3(a4F)4s - 3d3(a2F)4p c3F - wKT       ? 4-3 M25 
Cr III 1357.20 150 36 3d4-3d3(a2D)4p b3F - x3F° 4-4 M25 
Cr III 1357.69 20 M25 
Cr III 1357.85 5 36 3d4-3d3(a2D)4p b3F - x3F° 3-4 M25 

Cr III 1358.65 30 M25 
Cr III 1358.75 20 M25 
Cr III 1360.40 60 3d3(a4F)4p - 3d3(a2H)4d z»G°-gsH        ? 5-6 M25 
Cr III 1360.56 20 M2^ 
Cr III 1360.97 10 M25 

Cr III 1361.15 200 3d3(a4F)4p-3d3(a2H)4d z3G° - g3H        ? 4-5 M25 
Cr HI 1361.30 200 M25 
Cr HI 1362.85 50 3d4-3d3(a4F)4p aK} - i*G°       ? 5-4 M25 
Cr III 1363.73 20 3d4 - 3d3(a4F)4p aKJ-zK}"       ? 3-3 M25 
Cr HI 1364.26 5ö 3d4 - 3d3(a2G)4p a'F - z'G°        ? 3-4 M25 

Cr III 1365.06 40   . M25 
Cr HI 1365.29 200 36 3d4-3d3(a2D)4p b3F - x3F° 4-3 M25 
Cr HI 1365.94 70 36 3d4-3d3(a2D)4p b3F - x3F° 3-3 M25 
Cr III 1366.06 70 M25 
Cr HI 1366.63 120 3d4-3d3(a4F)4p a^ - zHT 4-3 wii5 

Cr III 1366.88 20 M25 
Cr III 1367.13 40 3d3(a4F)4p-3d3(a2H)4d z3G°-g3H        ? 5-5 M25 
Cr III 1368.23 20 36 ?d4-3d3(a2D)4p b3F - x3F° 2-2 M25 
Cr HI 1368.6? 150 36 3d4-3d3(a2D)4p b3F - x3F° 3-2 M25 
Cr HI 1370.20 20 M25 

Cr III 1370.74 20 M25 
Cr III 1372.27 6C M?5 
Cr HI 1374.91 10 M25 
Cr III 1376.90 10 M25 
Cr HI 1381.67 30 M25 

Cr HI 1382.19 100 M25 
Cr III 1383 79 250 35 3d4-3d3(a4P)4p b3F  y3D° 4-3 M25 
Cr HI 1384.44 10 35 3d4-3d3(a4P)4p b3F - y3D° 3-3 M25 
Cr HI? 1385.07 10 M25 
Cr III 1388.13 40 M25 

Cr HI 1388.24 20 M25 
Cr HI 1389.55 70 M25 
Cr HI 1389.73 i.50 3d4-3d3(a4F)4p a3D - z3D° 3-3 M25 
Cr HI 1390.77 40 3d4-3d3(a4F»4p a5D - z3D' 2-3 M25 
Cr III 1391.26 20 35 jd4 ■ 3d:,(a4PJ4p b3F - v'D" 2-2 M?5 

Cr HI 1391.61 150 35 3d4-3dJ(a4P)4p b:iF-y D° 3-2 M25 
Cr HI 1391.78 10 k'25 
Cr III 1392.40 100 M25 
Cr Hi 1392.83 10 3d3(a4P)4s-3ds{a2F)4p c3P - v3D°       ? 2-3 M25 
Cr III 1393.00 10h 3d3(a4F)4s-3d3{a2F}4p cJF - w3F° 3-3 M25 

Cr III i393.22 10 M25 
Cr III 1393.98 10 M25 
Cr HI 1394.33 100 M25 
Cr III 1394.58 70 M25 
Cr III 1396.26 10 M25 

H   He   Li   Be   B   C   N   O   F   At   Na   U%   Al   Si   P Z\   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co    Ni   Cu   la   Ga   Ge    As   Se   Br    Kr 
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Cr III Cr III 

 1 

Element Wavclenfth Intensity Multiple! Confisuratioa 
,  

Tenn References 

Cr III 1396.42 100 1125 
Cr III 1396.63 30 M25 
Cr III 1396.96 30h 3d« - 3d*(aJF)4p a'D - z3D° 3-2 M25 
Cr in 1397.40 30 M2S 
Cr III 1397.69 10 M25 

Cr III 1397.90 30 M2S 
Cr III 1398.12 50 3d4 - 3d3(a4F)4p a'D - z3D° 2-2 M25 
Cr III 1399.05 100 If 25 
Cr II! 1399.42 10 3d4 - 3d3(a4F)4p a3D - z'D° 1-2 M25 
Cr III 1400.02 5 3d3(a4F)4s-3d3(a1F)4p c»F   w3F 4 M25 

Cr III i400.34 150 35 3d4 - 3d3(a4P)4p b'F - y3D° 2-1 If 25 
Cr III 1400.62 10 3d4 - 3d»(a4F)4p a'D - zsFc        ? 3-3 M25 
Cr III 1400.72 10 M25 
Cr III 1401.55 100h 3d4 - 3d3(a»G)4p a'F-y'F'        ? 3-2 M25 
Cr HI 1402.07 30 3d4 - 3d»(aK})4p VF - y'F*        ? 3-4 If 25 

Cr HI 1402.62 40 3d4 - 3d3(a4F)4p a3D - z3D° 2-1 M25 
Cr HI 1402.99 10 M25 
Cr III 1403.42 70 M25 
Cr HI 1403.92 30 3d4-3d'(a4F)4p a3D - z3r>° 1 -I If 25 
Cr HI 1404.50 10 3d4 - 3d3(a4F)4p a3D - z5F°        ? 3-2 M25 

Cr HI 1405.37 30 M25 
Cr III 1405.72 20 3d3(a4F)4s - 3d»(a'H)4p a5F - xKi° 2-3 M2S 
Cr HI 1406.31 40 M25 
Cr III 1406.90 100 M25 
Cr III 1407.22 10 M25 

Cr III 1407.89 40 3d4-3d'(a1G)4p b3F-?.'G'       ? 3-4 M25 
Cr III 1408.71 50 3d4-3d3(a4F)4p a3D - z5D' 3-3 M25 
Cr III 1409.10 10 3d3(a4F)4p - 3d3(a*G)4d z5F° - i3H 5-6 M25 
Cr III 1409.81 20 3d4-3d3(a4F)4p a3D - z5E' 2-3 M25 
Cr III 1410.03 20 3d3(a4F)4s - 3d3(alH)4p a*F - xH ' 3-4 M25 

Cr III 1410.82 20 M25 
Cr HI 1411.53 10 M25 
Cr III 1412.67 30 M25 
Cr HI 1413.32 10 M25 
Cr III 1413.77 40 M25 

Cr HI 1414.62 50 M25 
Cr HI 1414.79 10 M25 
Cr III 1415.25 50 3d4-3d3(a4F)4p a3D - z5D° 3-2 M25 
Cr II! 1415.81 10 M25 
Cr III 1416.33 50 3d4 - 3d3(a4F)4p a3D - zsD° 2-2 M25 

Cr III 1417.13 70 M25 
Cr III 1417.67 10 3d« - 3d3(a4F)4p a3D - z5D° 1-2 M25 
Cr III 1419.25 70 M25 
Cr III 1420.81 100 M25 
Cr HI 1421.20 50h 3d4 - 3d3(a4F)4p a3D  z5D°       ? 2-1 M25 

Cr HI 1421.80 :o M23 
Cr HI 1422.47 40 3d4-3d3(a4F)4p a3D - zsD° !-l M25 
Cr HI 1422.58 20 3d3(a4F)4s-3d3(asH)4p a5F - x3G°       ? 5-5 M25 
Cr III 1425.30 10 M25 
Cr III 1427.00 150 ll25 

Cr III 1427.20 10 M25 
Cr III 1428.46 10 M25 
Cr III 1429.04 50 M25 
Cr III 1429.17 50 M25 
Cr HI 1430.02 40 3d4 - 3d3(a4F)4p a3D - z6D°        ? 1   0 M25 

Cr III 1430.15 30 M25 
Cr III 1430.42 50 M25 
Cr HI 1433.26 50 M25 
Cr III 1434.19 10 M25 
Cr HI 1436.65 20 3d4 - 3d»(;»,HKp b'G • x*G°       ? 4-5 M25 

Cr Hi 1437.17 70 M25 
Cr III 1437.76 20 M25 
Cr III 1438.03 10 M25 
Cr III 1438.90 5 3d4-3d3(aaD)4p b3P - w3D° 1-2 M25 
Cr III 1441.06 60 M25 
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Cr III Cr HI 

Klemcnt Wavelength Intensity Multiple: Configuration Term J-J 
■ 

Reference« 

Cr III 1441.90 50 M25 
Cr III 1442.7« 10 3d3(a'F)4s - 3d3(b2D)4p d3F - v'P         ? 3-3 M25 
Cr III 144308 20 3d« - 3i!3(a,D)4p b'P - w»D° 0-1 M25 
Cr III 1443.82 60 M25 
Cr III 1444.84 20 M25 

Cr III 1446.27 20 3d4 - 3d3(a»G)4p b3F - y'F" 3-3 M25 
Cr III 1446 52 150 3d4-3d3(22D)4p b3P - w'D" 2-3 M25 
Cr III 1446 70 80 M2S 
Cr III 1447.31 20 3d4   3d3(a«G)4p b3F  y'F° 2-2 M25 
Cr III 1447.50 20 3d4 - 3d3(a»G)4p b3F - y'F° 4  4 M25 

Cr HI 1449.89 20 3d»(a4F)4s - 3d3(a2D,4p a*F. wary 2-3 M2S 
Cr II! 1450.22 5 3d4   3d3(a2D)4p b3P  w3D° 2-2 M25 
Cr HI 145052 10 M25 
Cr HI 1451.95 80 M25 
Cr III 1454.00 50 M25 

Cr HI 1455.27 300 3d'(a'F)4s • 3d3(b'D)4p d"F - v3F°        ? 4-3 W3.K8 
Cr III 1457.22 30 M25 
Cr III 1458.17 10 3d3(a2P)4s - 3d'(a*F)4p d3P  v3D°       ? 1-2 M25 
Cr III 1458.4! 80 3d4-3d3(a*G)4p b3F - y3G' 4-5 M2S 
Cr III 1462.12 30h M25 

Cr III 1463.87 10 M25 
Cr III? 1465.00 30 M25 
Cr III 1467.04 20 3dä<a«F)4p-3d3<aK>>4d z'G° - f3H         ? 5-6 M25 
Cr HI 1467.68 50 M25 
Cr HI 1468.05 50 M25 

Cr III 1469.55 50 M25 
Cr HI 1470.60 10 M25 
Cr III 1472.45 20 3d4 - 3d3(a4F)4p a'D-zKi'        ? 1-2 M25 
Cr III 1473.32 30 M25 
Cr HI 1473.82 10 3d3(a4P)4s - 3d3(a2F)4p a5P - w*G°      ? 3-4 M25 

Cr HI 1476.04 50 M25 
Cr III 1477.49 10 M25 
Cr ill 1478.08 20 3d3(a2D)4s-3d3(a2F)4p b3D - v3D°       ? 3-3 M25 
Cr III 1478.64 20 M25 
Cr III 1480.16 100 M25 

Cr III 1483.11 20 M25 
Cr HI 1483.45 10 3d4 • 3d3(a4P)4p a'F  ?5P°        ? 3-2 M25 
Cr III 1483.75 50 M25 
Cr III 1484.39 10 M25 
Cr HI? 1486.02 10 M25 

Cr HI 1486.54 10 3d3(a4F14s - 3d3(a*H)4p a5F-y'G°       ? 3-4 M25 
Cr III 1487.03 40 M25 
Cr III 1487.86 10 M25 
Cr III 1488.72 20 M25 
Cr III 1489.10 20 M25 

Cr III 1489.35 20 3d3(a4F)4s   3d3(a2D)4p a5F - x3F'        ? 3-4 M25 
Cr III 1489.93 40 M2S 
Cr III 1491.50 20 M25 
Cr III 1497.05 40 M25 
Cr III 1492.23 40 3d3(a4F)4s-3d3(a2H)4p a'F-y'C       ? 4-4 M25 

Cr III 1492.98 50 M25 
Cr III 1493.68 10 M25 
Cr III 1494 45 50 MM 
Cr III 1495.01 20 M25 
Cr III 1495.21 20 3d3(a4F)4s-3d3(a2D)4p a5F - x3F°        ? 4-4 M25 

Cr II' 1495.36 20 M25 
Cr HI 1496.47 10 M21; 
Cr III 1501.38 30 M25 
Cr III 1502.87 30 M25 
Cr III 1503.65 30 M25 

Cr HI I504.J6 20 M25 
Cr HI i505.76 100 M25 
Cr Hi 1506.82 10 M25 
Cr III 1506.95 10 M25 
Cr III 1507 H 30h M25 
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Cr III Cr III 

Fie men I Wavelength intensity Multiple! Configuration Term J   i Reference» 

Cr III 1508.14 100 M25 
Cr III 1508.71 50 M2S 
Cr II! 1509 31 30h 3d4 - 3d3{a,P)4F b'P   y»D°       ? 1-2 M2S 
Cr III 1510.05 10 M25 
Cr III 1510.62 10 M25 

Cr HI 1511.78 80 M25 
Cr III 1512.22 100 3d4-3d3(a4P)4p b'F - ysD°       ? 2-2 M25 
Cr III 1513 18 10 3d4   3da(a4P)4p b3P - y'D° 2-3 M25 
Cr III 1513.39 10 M25 
Cr III 1515.01 20 3d4-3d3<aJH)4p b'G   y'G"       ? 4-4 M25 

Cr III 1515.44 80 M25 
Cr III I517.4J 20 M25 
Cr III 1517.85 20 M25. 
Cr III 1518.48 40 M2S 
Cr III 1519.66 10 M25 

Cr III 1520.01 70 3d4-3d3(a4P)4p b»P - y»D°        ? 1   1 M25 
Cr III 1520.79 40 M25 
Cr III 1521.29 10 M25 
Cr III 1521.59 30 3d3(a4F)4s - 3d1(a4P)4p asF - y3D°        ? 3   3 M25 
Cr III 1522.29 5 3d'(a4F)4s - 3d3(a4P)4p asF - y3D° 1 -2 M25 

Cr III 1523.12 50 M25 
Cr III 1523.21 80 M25 
Cr III 1524.65 20 M25 
Cr III 1525.27 10 M25 
Cr III 1525.42 5 3d-;24F)4,-3d:,(a'P)4p a5F - y3D° 2-2 M25 

Cr III 1525.78 10 M25 
Cr III 1528 38 30 3d3(a4P)4s-3d3(a2F)4p aSp . w3p° 3-4 M25 
Cr III 1528.52 40 3da(a*G)4s - 3d3(a2F)4p b1« • »Tl° 4-5 M25 
Cr III 1528.91 20 M25 
Cr III 1529.16 20 M25 

Cr III 1530.59 5 3d3(a4P)4s,-3d3,a2F)4p a5P - w3F° 3-2 M25 
Cr III 1532.09 20 3d3(a4F)4p   3d3(a4F)5s z5G° - f3F          ? 2-2 M25 
Cr HI 1532.54 10 3d4-3cJ(a4P)4p b3P - y3D°       ? 2-1 M25 
Cr III 1533.12 70 92 3d3(a2G)4s - 3<'3(a2F)4p b^ - w^" 5-5 M25 
Cr III 1534.09 80 M25 

Cr III 1534.40 10 M25 
Cr HI 1535.66 10 M25 
Cr III 1537.14 40 M25 
Cr HI (538.04 10 M25 
Cr III 1538.43 10 3d3(a'F)4p - 3d3(a4F)5s z5G° - f3F          ? 4-3 M25 

Cr III 1539.70 30 3d4 - 3d3(a4P)4p b3F - z5P°        ? 2-1 M25 
Cr III 1541.57 10 M2S 
Cr III 1542.52 10 M25 
Cr III 1545.03 30 M25 
Cr HI 1546.34 30 M25 

Cr HI 1546.55 30 M25 
Cr HI 1547.05 30 M25 
Cr III 1548.86 20 3d3(a4F)4p-3d3(a4F)4d ,'SG° - e3F         ? 2-2 M25 
Cr III 1550.09 20 M25 
Cr III 1550.94 10 3d" - 3d3(a2H)4p b'G-y'tr       ? 4-4 M25 

Cr 1 1551.43 50 3d4-3d3(a4P)4p b!ü-y3D°       ? 4-3 M25 
Cr III 1552.31 40 M25 
Cr III 1552.95 10 M25 
Cr III 1553.30 40 M25 
Cr III 1553.38 50 M25 

Cr III 1554.7! 30 M25 
Cr II! 1555.94 30 M25 
Cr HI 1557.01 30 M25 
Cr III 1558.14 30 M25 
Cr   II 1559.67 10 3d3(a4F)4s-3d3(a2H)4p c3F - x3G° 2-3 M25 

Cr HI 1561.72 10 3d3(a2G)4p-3d3(a2H)4d z3H°-g3H        ? 4-5 M25 
Cr III 1564.07 10 3d3(a4P)4s -3d3(a2F)4p c3P - «/Hi° 2-3 M25 
Cr HI 1564.32 10 M25 
Cr III 1565.40 20 3d3(a4F)4p-3d3(a4F)5s z5G° - PF         ? 3-4 M25 
Cr III 1565.54 20 3d3(a4F)4p-3d3(a4F)5s z5G°-f5F         ? 2-3 M25 
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Cr III Cr III 

htement Wavelength Intensity    1 Multiple! Configuration Term J   J Reference] 

Cr III 1567.41 80 M25 
Cr III 1567.80 10 M25 
Cr III 1568.48 20 3d3(a4F)4s   3d3(a»H)4p c'F - X*G° 3-4 M25 
Cr 111 1569.07 30 3d'(a4F)4s - 3dJ(a4P)4p a'F - z»S°        ? 2-2 M25 
Cr III 1569 36 20 3ds(a,G)4p   3d»(a'H)4d z'H"  f»I           ? 5-6 M25 

Cr III 156951 50 M25 
Cr HI 1570.67 40 73 3ds(a4F»4p-3d>(a4F)5s z»G°  f»F 2-2 M25 
Cr III 1571.04 100 M25 
Cr 111 1571.38 20 M25 
Cr III 1571.98 50 M25 

Cr HI 1572.13 20 73 3d»(a4F)4p-3d3(a4F)5s zH3° • f»F 3-3 M25 
Cr HI 1572.54 10 M25 
Cr III 1572.89 20 M25 
Cr HI 1573.34 10 M25 
Cr III 1573.87 70 73 3d3(a4F)4p   3d'(a4F>5s zHi°  f5F 2-1 M25 

Cr III 1574.00 40 73 ids(a4F)4p-3dJ(a4F)5s zfi"   fsF 4-4 M25 
Cr HI 1574 63 20 M25 
Cr III 1576.24 20 73 3dJ(a4F)4p-3d3(a4F)5s zHT - f»F 5-5 M25 
Cr III 1577.14 100 73 3d»(a4F)4p-3ds(a4F)5s zKT  f*F 3-2 M25 
Cr III 1577 36 50 M25 

Cr HI 1578.01 10 3d'(a2G)4p - 3ds(a»H)4d z3H°  f3I           ? <;-7 M25 
Cr III 1578.39 10 M25 
Cr III 1578.61 40 3d3(a4F)4s   3d3(a2H>4p c3F-xH}°       ? 4-3 M25 
Cr HI 1580.20 10 M25 
Cr III 1580.34 10 3d3(a4F)4s-3d3(a2H)4p c'F   x3G° 4-5 M25 

Cr HI 1580.73 200 73 3d3(a4F)4p-3d3(a4F)5s zH}" - fsF 4-3 M25 
Cr III 1581.15 »00 M25 
Cr III 1501.37 20 M25 
Cr HI 1582.62 250 M25 
Cr III 1582.93 200 M25 

Cr HI 1583.70 20 M25 
Cr HI 1584.09 10 M25 
Cr HI 1584.60 400 73 3d3(a4F)4p-3d3(a4F)5s z5G' - f5F 5-4 M25 
Cr HI 1584.84 30 M25 
Cr III 1585.01 30 3d3(a4F)4p-3d3(a4F)5s z50° - f3F         ? 3-4 M25 

Cr HI 1586.35 150 M25 
Cr HI 1587.35 10 3d4-3d3(a2G)4P b3P - y'F° 2-3 M25 
Cr III 1587.54 20 3d3(a4F)4p-3d3(a4F)5s z5D° - f3F         ? 2-3 M25 
Cr III 1588.00 20 M25 
Cr HI 1588.42 150 3d3(a2G)4s - 3d3(a2F)4p b3d - w3F°       ? 3-4 M25 

Cr HI 1588.87 200 73 3d3(a4F)4p-3d3(a4F)5s z5G° - fsF 6-5 M25 
Cr III 1589.91 20 M25 
Cr HI 1590.49 20 3d3(a2G)4s - 3d3(a2F)4p c'G-w^"       ? 4-5 M25 
Cr III 1590.77 10 3d3(a2G)4s - 3d3(a2F)4p b3G - w3F° 3-2 M25 
Cr III 1591.09 50 M25 

Cr III 1592.39 100 M25 
Cr III 1593.16 40 3d3(a4F)4s - 3d3(a2G)4p a5F - y3F°        ? 2-2 M25 
Cr III 1593.38 40 M25 
Cr III 1593.71 10 M25 
Cr III 1594.03 80 M25 

Cr III 1594.45 20 M25 
Cr III 1595.86 20 3d3(a4F)4p-3d3(a4F)5s z5D° - f3F          ? 3-3 M25 
Cr III 1596.06 10 M25 
Cr III 1596.52 150 3d3(a4F)4s-3d3(a2G)4p a5F - y3F°        ? 3-3 M?.5 
Cr III 1596.76 10 3d3(a2G)4s - 3d3(a2F)4p b3G - w3F° 5-4 M25 

Cr III 1597.46 120 M25 
Cr HI 1597.86 10 M25 
Cr HI 1598.05 50 M25 
Cr HI 1598.48 30 M25 
Cr III 1599.01 30 M25 

Cr III 1600.02 70 M25 
Cr III 1600.21 50 M25 
Cr III 1601.57 40 M25 
Cr III 1602.17 100 M25 
Cr III 1602.79 100 M25 
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Cr III Cr III 

 r 
Klemeni Wavelength    | Intensity Multiple! CooiiguriUoa Ttnn )-J References 

Cr III 1603.19 300 3d»(a4F)4s - 3d'(a*G)4p a*F  y»F*       ? 4  3 M25 
Cr III 1603.93 10 M25 
Cr III 1604.34 10 M25 
Cr III 1604.82 20 M23 
Cr III 1605.18 20 M25 

Cr III 1606.19 10 3d3(a4F)4p-3d><a4F)5* 7»p°  f»p 3 - 3 M25 
Cr III (Afi£ <3 80 M25 
Cr III 1606.67 20 1125 
Cr HI 1607.57 10 M25 
Cr HI 1607 78 20 M25 

Cr ill 1607.92 30 M25 
Cr III 160S.19 10 ?d3(a4F)4p - 3d'(a4F)5s z.p   f»F           ? 5-4 M25 
Cr III 160V.01 30 3d1(a4P)4s-3d'(a«F)4p c'P-w»r 1-2 M25 
Cr HI 1609.35 20G M25 
Cr III 1609.79 150 3d3(a4F)4p-3d»(a4F)5s z3D° - f*F         ? 3-4 1*25 

Cr III 1609.91 200 M">5 
Cr III 1610.10 10 3d3(a4F)4p-3d3(a4F)5s r»p.fjF         ? 2-2 M25 
Cr III 1610.56 40 M25 
Cr III 161088 10 3da(a4F)4p-3d3(a4F)4d zsD°-eJF         ? 2-3 M25 
Cr III 1611.08 IOC 3d3(a4F)4p-3d3(a4F)5s z3D° - f»F         ? 2-3 M25 

Cr III 1611.57 10 M25 
Cr III 1612.07 30 M25 
Cr III 1612.57 10 M25 
Cr III 1613.02 10 M25 
Cv IK 1613.14 20 M25 

Cr III 1614.04 100 3d3(a4F)4p-3d3(a4F)5s z3D°  f3F         ? 12 M25 
Cr III 1614.17 80 3d3(a4F)4s-3d3(a2D)4p c3F - w3D°      ? 2-3 M25 
Cr III 1615.21 10 3d3(a4F)4p - 3d3(a4F)5s z»F° - PF         ? 3-2 M25 
Cr III 1617.23 20 M25 
Cr III 1617.49 10 M25 

Cr III 1617.72 5 3d3(a4F)4s - 3d3(aJG)4p asF - y^" 3-4 M25 
Cr III 1617.90 10 3d»(a*G)4p - 3d3(a'H)4d y*G' - PI          ? 5-6 M25 
Cr III 1619.94 100 3d3(a4F)4p - 3d3(a4F)4d z*D° - e*G        ? 3-4 M25 
Cr III 1620.44 10 3d*(a»G)4p - 3d1(a1H)4d yKJ'-^H        ? 5-5 M25 
Cr III 1620.76 10 M25 

Cr III 1621.10 30 M25 
Cr III 1621.60 10 M25 
Cr III 1621.87 30 M25 
Cr III 1622.61 20 M25 
Cr HI 1623.01 10 3d3(a4F)4p-3d3(a4F)4d z5D° - esF         ? 3-2 M25 

Cr III 1625.32 30 3d3(a4F)4p - 3d3(a4F)4d z8D°-e3F         ? 4-4 M25 
Cr III 1625.78 10 M25 
Cr ill 1626.33 ICOd M25 
J: 1)1 1626.85 50 M25 
Cr HI 1627.25 30 M25 

Cr III 1627.80 20 3d3('a4F)4s - 3d3(a2»)4p c3F - w3D° 3-2 M25 
Cr III 1628.39 120 3d3(a4F)4p - 3d3(a4F)4d z5F° - e3F         ? 2-2 M2I 
Cr III 1628.58 10 3d3(a4F)4s - 3d3(a2D)4p c3F - w3D° 2-1 M25 
Cr III 1628.98 100 M25 
Cr III 1629.56 100 3d3(a4F)4p - 3ds(a4F)4d z6D° - e3F         ? 4-3 M25 

Cr III 1631.49 20 M25 
Cr ill 1631.68 20 3d3(a4F)4p - 3d3(a4F)5s z»D° - f5r        ? 1 -2 M25 
Cr III 1631.89 20 3d4-3d3(aIG)4p b'G - y3""       ? 4-4 M25 
Cr III 1632.62 100 3d3(&4F)4p-3d3(a4F)5s z5D° - W         ? 2-3 M25 
Cr III 1532.85 20 M25 

Cr III 1633.17 10 M25 
Cr HI 1633.60 20 M25 
Cr HI 16M.12 120 3d3(a4F)4p-3d3(a4F)5s 7,»D° - f5F         ? 3-4 M25 
Cr HI 1634.61 10 3d3(a4F)4s-3d3(a2D)4p c3F - w3D° 4-3 M25 
Cr in 1635.10 !00 3d3(a4F)4p-3d3(a4F)4d z3D° - eaF         ? 2-3 M25 

Cr HI 1635.48 100 3d3(a4F)4p-3d3(a4F)5s z»D* - fsF         ? 4-5 M25 
Cr ill 1636.3:' 200 % M25 
Cr III 1636.69 10 M25 
Cr III 1637.53 100h M25 
Cr III 1637.90 100 M25 
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Cr III Cr III 

(lernen l Wavelength Intensity    ] Multiple! Configuration Terra J   J References 
—              *~ i 

Cr III 1638.10 ,0 3dJ(a4F)4p-3d3(a4F>5s z»IV   f»F           ? 2-2 M25 
Cr 111 1638.78 10 3d3(a4F)4p   3d'(a4F)4d i>D"  e3F         ? 2-2 M2S 
Cr 111 1639.46 10 M25 
'*-    «I! • f»**  f¥\ «*M L i   ■ ■■ 111 >/.T\l iv üi«3 
Cr III 1640.94 100 3d3(a4F)4p - 3d3(a4F)4d z'D*   e3F          ? 3-4 M2S 

Cr III 1641.09 50 M25 
Cr III 1641 56 100 3d3ia4F)4p-3d3<a4F)5s z»D° - fsF         ? 2-I M25 
Cr III 1641.83 10 M25 
Cr III 1642 16 100 M25 
Cr III 1643.07 70 M2S 

Cr III 1643.20 100 M25 
Cr III 1643.34 80 M25 
Cr 111 1643.86 50 3d3(a2G)4p-3d3(a»H)4d y3F" - f3I           ? 4-5 M25 
Cr III 1645 16 50 3d3(a4F)4p-3d3(a4F)5s z5F' • fsF         ? 3-4 M2< 
Cr III 1646.15 70 M25 

Cr III 1646.56 20 M25 
Cr III 1647.71 5 3d3(a4F)4p - 3d3(a4F)4d zHi° - fsD         ? 4-4 W3.K8 
Cr HI 1648.36 50 M25 
Cr n: 1648.58 10 3d3(a4F)4p-3d3(a4F)5s zsF°  fsF         ? I -2 M25 
Cr IH 1649.13 50 M25 

Cr III 164951 150 3d3(a4F)4p-3d3(a4F>5s z5F° - f*F         ? 5-5 M25 
Cr III 1649.93 40 M25 
Cr III 1651.32 10 M25 
Cr III 1651.56 100 3d3(a*F)4p-3d3(a4F)5s z5F°   f»F         ? 4   4 M25 
Cr III 1651.92 20 M25 

Cr III 1652.08 50 3d3(a4F)4p-3d3(a4F)5s zsF° - fsF         ? I    I M25 
Cr III 1652.46 150h 3d3(a4F)4p-3d3(a4F)5s zsF° - fsF         ? 3-3 M25 
Cr Hi 1653.06 10 M25 
Cr HI 1654.23 10 M25 
Cr III 1654.79 10 3d3(a4F)4p-3d3(a4F)4d zHi°-e5F         ? 3-4 M25 

Cr HI 1655.48 70 M25 
Cr HI 1657.18 10 M25 
Cr III 1657.45 20 3d3(a4F)4p-3d3(a4F)5s z3D° - f5F         ? 2-3 M25 
Cr III 1657.71 40 3d3(a4F)4s - 3d3(a4P)4p asF - y5D" 3-4 M25 
Cr HI 1658.30 20 M25 

Cr III 1658.63 20 3d3(a4F)4p-3d3(a4F)5s zsF° - f5F         ? 5-4 M25 
Cr HI 1658.93 I20h 3d3(a4F)4p-3d3(a4F)5s zsF° - f5F         ? 4-3 M25 
Cr III 1659.26 100 3d3(a4F)4p-3d3(a4F)4d z5G° - e5D         ? 5-4 M25 
Cr III 1659.82 30 M25 
Cr III 1660.24 80 M25 

Cr HI 1660.44 10 3d3(a4F)4p-3d3(a4F)5s z3D° - f5F          ? 3-4 M25 
Cr III 1660.70 150 M25 
Cr HI 1661.02 !0 3d3(a2G)4s-3d3(a2F)4P c'G-w3F°       ? 4-3 M25 
Cr HI 1661.58 20 M25 
Cr HI 1661.93 40h M25 

Cr HI 1 ,63.01 20 3d,(a4F)4p-3d3(a4F)5s z3D°   f5F         ? 2-2 M25 
Cr II! 1663.75 40 3d3(a4F)4s-3d3(a2H)4p c3F-y'G°       ? 3-4 M25 
Cr III 1663.94 30 3d3(a"F)4s - 3d3(a2G)4p a5F - z3H° 5-6 M25 
Cr III 1664.35 150 3d3(a4F)4p - 3d3(a4F)4d z5G°-e4F         ? 4-4 M25 
Cr III 1664.90 10 3d3(a4F)4s - 3d3(a4P)4p a5F - y5D° 4-4 M25 

Cr HI 1665.18 20 3d3(a4F)4P   }d3(a4F)4d z5G°-e5F         ? 5-5 M25 
Cr III 1665.53 70 3d3(a2H)4s - 3d3(a2F)4p a'H-wKr 5-5 M25 
Cr HI 1665.62 50 M25 
Cr HI 1665.98 20 M25 
Cr III 1666.66 100 3d3(a4F)4p-3d3(a4F)5s z3D° - f5F         ? 2-1 M25 

Cr III 1667.32 20 3d3(a4F)4s-3d3(a2»)4p c3F - x3F° M-4 M25 
Cr HI 1667.44 30 M25 
Cr HI 1667.63 120 3d3(a4F)4p-3d3(a4F)4d zsG° - e5F         ? 2-I M25 
Cr III 1667.92 20 3d3(a4F)4p-3d3(a4F)5s z3D" - f5F         ? 3-3 M25 
Cr HI 1668.24 100 3d3(a4F)4s   1d3(a4P)4p a5F - y5D° I -2 M25 

Cr HI 1668.33 80 3d3(a4F)4s-?d3(a4P)4p a5F   z3P°         ? 2-2 M25 
Cr III 1668.% 70 vl25 
Cr in 1669.58 20 3d3(a'F>i:-3d3(a4P)4p a5F - y5D° 3-3 M25 
Cr III 1669.97 150 3d3(a4F)<<s-3d3'a2D)4p c3F - x3F° 2-3 M25 
Cr III 1670.27 50 M2-i 
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Cr HI Cr III 

Kiemen: Wavelength Inter lily Multiple l Configuration Term J-J References 
 .——« 

Cr III 1670.45 15« 3d3U4F)4p - 3d3(a4F)4d zKT   e'F         ? 3-2 1115 
Cr III 1670 80 20 3d3(a4F)4s   3d»(a«G)4p a»F   z'H°       ? 4-5 M25 
Cr III 1671.40 10 1123 
Cr III 1671.85 30 U1S 
Cr III 1672.03 10 3d3(a4F)4s - 3d3<a4P)4p a3F - ysD° 2-2 M25 

Cr III 1672.64 200 M25 
f'r HI 1671 00 20 uxin>irw.   ij*/..*i?w_ Ulli       ...■/*?» 4-5 U*> 

Cr III j673.58 50 3d3(a4F)4p-3d3(a4F)5s z3D°  f»F         ? 3-2 M25 
Cr III 1673.77 lOOd 3d»(a4F)4s • 3d3(a4P)4p a»F - y»D<' 5  4 M25 
Cr III 1674.73 150 3d3(a4F)«p - 3d'»'a4F)4d zHi"  esF 4-3 M25 

Cr III 1675.72 200 3d'(a4F)4s - 3d3(a2H)4p c3F - y'G° 4-4 M25 
Cr III 1676.20 150 3d3(a4F)4p - 3d3(a4F)4d zHi° - e»F         ? 5-4 M25 
Cr III 1676% 100 3d3(a4F)4s-3d3(a4P)4p a»F - ysD" 4-3 1125 
Cr III 1677.54 10 3d3(a4F)4s  3d3(a4P)4p asF - y'D" 2-1 M25 
Cr III 1677.68 10 3d3(«4F)4s - 3d3(a4P)4p asF - y»D° 3-2 1425 

Cr III 1678.41 100 3d3(a2H)4s - 3d3(a2F)4p b3H - w»G° 6-5 M25 
Cr III 1679.25 300 72 3d3(a4F)4p - 3d'(a4F)4d zHT-eKj 6-6 M25 
Cr III 1679.38 150 3d»(a4F)4p - 3d3(a4F)4d z»G° - esF 6-5 M25 
Cr III 1679.53 120 3d3(a4F)4s - 3d3(a2D)4p c3F - x3F" 3-3 M25 
Cr III 1679.83 100 3d3(a2H)4s-3d3(a2F)4p b3H - -«Hi° 5-4 M25 

Cr III 1682.36 60 3d''a»H)4s - 3d3(a2F)4p b3H - wKT 4-3 M25 
Cr III 1683.50 40 3/,aia4F)4s - 3d3(a'D)4p c3F - x3F° 3-2 M25 
Cr III 1684.02 150 3d"i*F)4p-3d3(a4F)5s Z3c,' - PF         ? 5-4 M25 
Cr III 1684.14 100 M25 
Cr III 1685.38 10 M25 

Cr III 1685.85 150 M25 
Cr III 1686.44 40 M25 
Cr III 1687.03 150 3d3(a4F)4p-3d3(a4F)5s ZJG° - f3F         ? 4-3 M25 
Cr III 1687.56 70 M25 
Cr III 1688.15 10 M25 

Cr III 1688.39 40 M25 
Cr III 1689.14 10 M25 
Cr HI 1689.46 100 3d3(a4F)4p-3d2(a4F)5s Z3Q° _ pF           ? 3-2 M25 
Cr III 1689.77 80 M25 
Cr III 1690.00 30 M25 

Cr HI 1690.28 300 71 3d3(a4F)4p - 3d3ia4F)4d z5Ci° - c*II 2-3 M25 
Cr III 1690.52 20 M25 
Cr III 1690.72 10 M25 
Cr HI 1691 09 50 M25 
Cr HI 1691.64 50 M25 

Cr III 1691.76 40 3d3(a4F)4s.3d3(a*D)4, c3F - x3F° 4-3 M25 
Cr HI 1692.31 30 M25 
Cr HI 1692.63 20 M25 
v.r in 1692.89 600 71 3d3(a4F)4p - 3d J(a4F)4d z°G° - e5H 3-4 M25 
Cr HI 1693.43 30 M25 

Cr III 1693.72 20 M25 
Cr III 1694.53 70 M?5 
Cr III 1694.92 70 M25 
Cr III 1695.77 70 3d3(a2P)4s - 3d3(a2F)4p d3P - w3F°       ? 1-2 M25 
Cr III 1696.27 70 M25 

Cr III 1696.64 600 71 3d3(a4F)4p - 3d3(a4F)4d z5G° - esH 4-5 M25 
Cr HI "696.85 20 M25 
Cr III 1697.43 60 M25 
Cr III 1697.84 40 71 3d3(a4F)4p-3d3(a4F)4d z5G°-e5H 3-3 M25 
Cr HI 1698.03 40 M25 

Cr HI 1698.55 30 M25 
Cr III 1698.75 200 M25 
Cr HI 1699.35 10 3d3(a2G)4p-3d3(a2H)4d z'G°-f3I          ? 4-5 M25 
C> III 1699.84 20 3d3(a4F)4s-3d3(a4P)4r- aiF. zsp»          ? 2-2 M25 
Cr HI 1700.12 20 M25 

Cr III 1700.29 200 34 3d4-3d3(a4F)4p b3F - z3F° 4-4 M25 
Cr III 1701.05 30 3d4-3d3(a4F)4p a'F  z3G°       ? 3-3 M25 
Cr III 1701.32 20 34 3d4-3d3(a4F)4p bsF-z"F°        ? 3-4 M25 
Cr HI 1701.48 600 71 3d3(a4F)4p - 3d3(a4F)4d zsG° - esH 5-6 M25 
Cr HI 1702.89 80 71 3d3(a4F)4p-3d3(a4F)4d z5G° - e5H 4-4 M25 
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Cr HI Cr III 

Kleinem Wavelength Intensity Multiple! Configuration Tern J   J References 

Cr III 1703.73 40 M25 
Cr III 1704.79 10 M25 
Cr III 1705.36 10 3dJ(a*G)4p-3d'(a»G)4d z3H°   PH         ? 5-6 M25 
Ci III 1705.76 10b 3ds(a4F)4p - 3da(a4F)4d zKT  e»F         ? 3-3 M25 
Cr III 1705% 80 M25 

Cr Hi 1706.15 50 MM 
Cr m 1707.27 30 1125 
Cr 111 1707.43 800 71 3d3(a4F)4p   3d»(a«F)4d zHT  e»H 6-7 M25 
Cr III 1707.78 400 3dsU4F)4p • 3d3(a4F)4d z*G    e»H 4-3 M25 
Cr III 1708.51 10 3d»(a«F)4s • 3d3(a4P)4p c'F - y'D° 2-2 l€25 

Cr III 1708.98 60 71 3d'(a4F)4p - 3d3(a4F)4d z*G°  e5H 5-5 M25 
Cr III 1710.10 30 M25 
Cr III 1710.60 20 34 3d4 - 3d3(a4F)4p b,lr - z»F° 4-3 M25 
Cr III 1711.02 200 M25 
Cr III 1711.12     P 5 34 3d4   3d'(a4F)4p b3F  z3F° 2-3 M25 

Cr III 1711.63 200 34 3d4-3d3(a4F)4p b'F - z3F° 3-3 M25 
Cr III 1712.24 20 M25 
Cr III 1712.52 10 M25 
Cr III 1712.85 10 M25 
Cr III 1713.43 50 3d3(a4F)4p - 3d3(a4F)4d iHV   e'F          ? 4-3 M25 

Cr III 1714.01 150 3ds(a4F)4p-3d3(a4F)4d zHT   cKi         ? 4-4 M25 
Cr III 1714.26 10 M25 
Cr III 1714.63 40 M25 
Cr III 1715.17 30 M25 
Cr III 1715.65 20h M25 

Cr III 1716.21 40 71                      3d3(a4F)4p-3d3(i4F)4d zHT,    e5H 6-6 His 
Cr III 1716.33 40 M?i 
Cr III 1716.50 40 3d3(a»H)4p-3d3(a2H)4d y3H"   g3H         ? 5-6 M::5 
Cr III 1717.43 200 3ds(a4FMp-3d3(a4n4d zKT-eK}         ? 3-3 M25 
Cr HI 1717.65 40 M25 

Cr III 1717.92 40 M25 
Cr III 1718.16 40 3d3<a4F)4p-3d3LiF;4d l3G-  e3F         ? 5-4 M25 
Cr III 1719.78 5 3d3{a4F)4s-3d'U'H)4p c3F   y3H" 4-4 M25 
Cr III 1720.00 80 34 3d4   3.1 (a4F)4p b3F - z3F° 2-2 M25 
Cr III 1720.25 80 3d3(a4F)4s-3d3(a4P)4p c"F - y3D° 4-3 M25 

Cr III 1720.51 20h 34 3d4 - 3d3(a"F)4p b3F - z3F° 3-2 M25 
Cr HI 1721.18 150 M25 
Cr III 1721.43 10 M25 
Cr III 1721.67 200 3d3(asH)4p   3d3(a2H)4d y3H°-g3H         ? 6-6 M25 
Cr HI 1721.84 70h 3d3(a»G)4p - 3d3(a2G)4d z3H° - f3H          ? 6-6 M25 

Cr HI 1722.19 70 3d3(a4F)4s-3d3(a4P)4p c3F - y3D° 2-1 M25 
Cr HI 1722.38 70 3d3(a4F!4p-3da(a4F)5s z»F°   f3F          ? 3-4 M25 
Cr HI 1723.16 100 3d3(a2H)4p-3d3(a2H)4d y3H° - f3I           ? 6-7 M25 
Cr HI 1723.50 100 3d3(a4F)4p - 3d3(a4FHd z3G° - e^i         ? 5-4 M25 
Cr III 1723.83 'i> 71 3d3(a4F)4p-3d3(a4F)4d z5G° - e5H 6-5 M25 

Cr HI 1724.32 120 3d3(aJH)4p-3d3(a2H)4d v3H°-f3I          ? 5-6 M25 
Cr 111 1725.12 100 3d3(a4F)4p - 3d3(a4F)4d z3G°   e3G         ? 4-3 M25 
Cr HI 1725.29 150 M25 
Cr HI 1725.60 40 3d3(a4F)4p - 3d3(a4F)4d z5r>0 - e5F          ? 0-1 M25 
Cr III 1726.00 20 M25 

Cr III 1726.61 20 M25 
Cr HI 3727.11 70 M25 
Cr HI 1727.51 10 M25 
Cr HI 1727.78 10 M23 
Cr HI 1727.97 10 M25 

Cr III 8.24 20 M25 
Cr III 1728.34 80 M25 
Cr HI 1729.79 40 3d3(a4F)4p-3d3(a4F)5s z3G"-f5F          ? 4-4 M25 
Cr HI 1730.34 10 M25 
Cr III 1730.92 5 3d3(a2D)4s-3d3(a2F)4p b3D - w3F° 1 -2 M25 

Cr HI 1731.53 20 3d3(a4F)4p - 3d3(a4F)4d z5D° - e5F         ? 4-5 M25 
Cr HI 1731.76 90b 3d3(a4F)4p - 3d3(a4F)4d z5D° - esF          ? 3-4 M25 
Cr HI? 1732.0b 200 M25 
Cr HI 1732.85 50 3d3(a4F)4p - 3d3(a4F)4d z4F° - e5D         ? 4-4 M25 
Cr III 1733.00 200 3d3(a4F)4p-3d3(a4F)5s z3F° - f3F          ? 4-4 M25 
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Cr HI Cr HI 

Element WiNclcntth Intent«, Mduplei Configuration Tern 
i 

I-J Reference* 

Cr III ■ 766.92 300 M2S 
Cr HI ! 767 18 10 3d»(a4F)4p   3d3ta4F)4d z3D'-e»F          ? 2-2 M25 
Cr III 1768.32 40 M2S 
Cr III 1768 50 *0 M2S 
Cr HI ! 768.78 50 3d' - 3d3(a4F)4p b»F - zH}' 2-3 M25 

Ct III 1 "69.03 100 M25 
Cr HI 176917 300 3d»(a4F)4p-3d3<a4F)*d z3F°   e*F         ? 4-4 If 23 
Cr HI irro.io 30 M25 
Cr HI 1770.35 20 M25 
Cr III lr70 66 20 3d,(asG)4p - 3d,(a,H)4d z'H"   PI           ? 5-6 M25 

Cr HI !   70.96 3Ch 3d'(a1H)4P-3d>(a*H,W y'G"-g»H        ? 4-5 M25 
ir III I '72.46 40 3d1(a1H)4p   'd3<a»H)4d z3I°  g>H        ? 5-5 M25 
Cr HI 1T72.60 50 M25 
■:■ in 1773.32 20b 3d»(a*H)4p - 3d3(a,F)4d z3I° - Pi           ? 6-7 M25 
Cr  HI 1773.70 10 3d>(asG)4p   3d3(a»h )4d z'H'-gm      ? 5-3 M25 

Cr 11, 1774.5! 20 M25 
Cr I!' 1774.89 10 3d3(a4F)4p-3dJ(a<r)4d z3F* - cK,         ? 4-4 M2S 
Cr III 1775 06 30 M25 
Cr HI 1777.27 40 M25 
Cr III 1777.49 10 M25 

Cr HI 1778.93 3dJ(a4F)4f-3ds(a«F;4d z»D° - esH 3-3 M2S 
Cr HI 1779.91 40 M25 
Cr HI 1779.99 40 M25 
Cr III 1780.14 50 3d»(a1H)4p-3dJ.a,H!4d z3r - PI       ? 6-6 M25 
Cr III 1781 45 20 M25 

Cr HI 178!.73 10 M25 
Cr HI 1782.07 100 M25 
Cr III 17*2.99 250 M25 
Cr HI 1783.95 200 3d3(a»H)4p-3d3(a'rI)4d z3i° - PI       ? 5-5 M25 
Cr III 1784.43 150 M25 

Cr HI 1784.72 50 M» 
Cr HI 1785.53 10 3d3(a4F)4p - 3d3(a4F)4d zsF° - e5H 2-3 M25 
Cr HI 1787.18 120b 3d3(a4F)4p - 3d3(a4F)4d z5F° - esH 5-6 M25 
Cr HI 1789.24 30 3d3(a«F)4p-3d3(a4F)5s z3F° - PF         ? 3-3 M25 
Cr HI 1789 77 40 M25 

Cr HI 17'-0.48 40 M25 
Cr III P90.7I 10 M25 
Cr III 1792.73 80 M25 
Cr HI 1793.60 10 M25 
Cr III 1793.75 50 3d3(a4F)4s - 3d3(aK})4p c3F - y3F° 2-2 M25 

Cr HI 1793.95 80 3d'(a,F)4p - 3d3(a4F)4d z5F°-e5H 4-4 M25 
Ci HI 1794.47 10 M25 
Cr III 1795.58 30 3d3(a«F)4p-3d3(a4F)5s z*F -PF         ? 3-2 M25 
Cr III 1796.37 10 M25 
Cr HI 1790.89 10 M25 

Cr III 1798.33 50 M25 
Cr III 1798.97 20 M25 
Cr III 1799.40 10 M25 
Cr HI 1800.84 10 M25 
Cr III 1801.46 10 M25 

Cr III 1802.60 120 3d3(a4F)4s-3d3(a3G)4p c3F - ysF° 3-3 1*25 
Cr III 1803.47 10h M25 
Cr HI 1804.85 10 3d3(a4F)4s ■ 3d3(aIG)4p c3F - y3F° 3-2 M25 
Cr III 1807.45 10 M25 
Cr III 1809.58 10h M25 

Cr HI 1810.14 30 3d3(a4F)4p - 3d3(a4F;4d z3D° - e'H 3-3 M25 
Cr III 1810.77 30 3d3(a4F)4p-3d3(a4F)4d 7.3G° - e5D         ? 3-4 M25 
Cr HI 1810.92 40 M25 
Cr III 1812.24 40 3d3(a4P)4s-3d3(a2D)4p a6P - w3D°      ? 3-3 M25 
Cr HI 1815.49 80 M25 

Cr III 1816.09 10 M25 
Cr III 1817.16 100 M25 
Cr III 1817.79 20 M25 
Cr III 1813.28 40 M25 
Cr III 1819.79 30 3d3(a4F)4s-3d'(a2G)4p C3JJ . y3p"            ? 4-4 M25 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si S   CI     ir   K   Ca    Sc   Ti   V   Cr 
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Ci III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

Cr III 
Cr HI 
Cr HI 
Cr HI 
Cr li! 

Cr III 
Cr III 
Cr HI 
Ci II! 
Cr III 

Cr HI 
Cr HI 
Cr HI 
Cr III 
Cr III 

Cr III 
Cr III 
Cr HI 
Cr I" 
Cr III 

Cr HI 
Cr III 
Cr III 
Cr III 
Cr III 

Cr HI 
Cr TH 
Cr HI 
Cr III 
Ci III 

Cr III 
Cr III 
Cr HI 
Cr HI 
Cr III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

Cr III 
Cr III 
Cr HI 
Cr HI 
Cr III 

Cr III 
Cr III 
Cr HI 
Cr HI 
C: III 

Cr III 
Cr III 
Cr III 
Cr III 
Cr III 

1821.08 
1822.26 
1825.66 
187.7.26 
1829.39 

| 1829.72 
1831.15 
1831.60 
18.2.34 
1832.87 

1833.00 
1834.68 
1837.05 
1838.34 
1839.72 

1840.48 
1840.69 
1843.40 
1844.99 
1846.45 

1846*1 
l"rf!.56 
1848.96 
1849.76 
1849.99 

1850.45 
1852.31 
1853.36 
1856.20 
1857.59 

1858 03 
1866.12 
1866 63 
1867.52 
1871.00 

1875.52 
1877.93 
1878.77 
1878.99 
1881.02 

1881.33 
1881.73 
1884.30 
1884.49 
1885.50 

1887.83 
1888.83 
1893.30 
1894.05 
1896.09 

1896.39 
1899.15 
1899.56 
1900.02 
1900.66 

1902.19 
1902.59 
1903.29 
1903.98 
1904.84 

1906.12 
1910.33 
1911.66 
1912.50 
1913.85 

Cr ni 

20 
20 
10 

300 
20 

100 
;oo 
10 
10 
40 

10 
10 

100 
30h 
10 

10 
10 

lOOd 
lOOd 
80 

10 
100 
30 
10 
30h 

10 
30 
10 
10 
20 

10h 
10 
20 
in 
20 

10 
10 
20 
20 
20h 

20 
20 

5 
5 

50 

5 
10 
10 
20 
30 

10 
10 
20h 
20h 
30h 

20h 
20h 

5 
5 

30h 

40 
50 
80 
40 
20 

46 

46 

46 

3d4U1G)4s - 3d*(a»H>4p 

3d3(a«F)4s-3d3(s»G)4p 

3d»(s«F)4s - 3d3(a»G)4p 

3d»(a«F)4p - 3d3(a«F)4d 
3d<-3d'(a<F)4p 

3d3(a«F)4p - 3d»(a4F)4d 

3d4-3dJ(a«F)4p 

3d3(a«F)4p-3d3(a«F)4d 

3dr(a3H)4p-3d3(a»H)*d 

3d3(a«F)4p - 3d3(a«F)4d 

3d3(a«F)4p-3d3(a4F)4d 

3d4-3d3(a«P,4p 

3d3(a«P)4s-3d3(a3D)4p 

3d3(a«F)4p-3d3(a4F)4d 

3da(a»H)4p-3d3(a»H)4d 
3d3(a«P)4s-3d3(a3D)4p 
3d3(a<F)4s-3d3(a<P)4p 

3d3(a«F)4s-3d3(a<P)4p 
3d4-3d3(a«F)4p 

3d3(a<P)4s-3d3(a=D)4p 

3d3(aJH)4p-3d'(a3H)4d 

3d3(a2H)4p-3d3(a*G)4d 

3d3(a«F)4s-3d3(a4P)4p 

3d3(a4F)4p-3da(a4F)4«' 

3d3(a3G)4s-3j3(a»D)4p 

3d3(a«F)4s-3d3(a»G)4p 
3d3(a<F)4s-3d3(a»G)4p 

3d3(a<F)4p - 3d3(a«F)4d 

b*G-x*G# 

c»F-y»G0 

c3F - y»G° 

zHT-eKJ 
b3F - z3D" 

z^'-e'F 

b^F-z*!^ 

zKJ-.e'F 

y'H'-PI 

z3G° - e5F 

zKT-e'F 

b3F - z«F° 

a5P-x3F° 

zsF°-esD 

xHj°-g*H 
a'P-x'F" 
c3F - y»D° 

c3F - y5D° 
b3F-z3D° 

a«p - x3F° 

x3G°-g3H 

y3H"-f3H 

c3F - y5D° 

;:JF°-e5F 

b1« - w30° 

c3F - z3H° 
c3F - z3H° 

3-3 

2-3 

3-4 

5-6 
4-3 
4-4 

4-5 

3-3 

5   5 

|M25 
M2S 
M25 
M2J 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M23 

?| 3-2 

4-3 

4-3 

3-4 

z3F° - e5F 

3-4 

5-6 
2-2 
3-4 

2-3 
3-2 

I  3"2 

4-5 

6-6 

4-4 

2-3 

4-3 

3-4 
4-5 

2-1 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
Uli 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 

M2S 
M25 
M25 
M25 
M25 

M25 
M25 
M25 
M25 
M25 
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Cr HI Cr HI 

Hcmcnl Wavelength lntcuity Multiple! Configuration Term >-) 
  

References 

Ci III 1914.87 30h M25 
Cr III 1917.52 10 3d3(a4P>4s - 3d,(a«H)4 a*P - y'H"        ? 3-4 M25 
Cr III 1918.27 40 3d'(a4P)4s - 3d»(a4P)4p a»P-y'D"        ? 3-3 M25 
Cr 111 i9l8.il 5 3d3(a*G)4s - 3d»(a»H)4p c'G - x°G° 4-5 M25 
Cr III 1918 61 40 3d»la4F)4s  3d»(a4F)4p a'F - i»F*        ? 2-3 M25 

Cr III 191905 30 3d'(a4F)4s - 3d3(a»G)4p c'F - z3H° 4-4 M25 
Cr III 1922 72 20 3d3(a4P)4s-3d3(a4P)4o asP - y3D° 2-2 M25 
Cr III 1923.41 !0 M25 
Cr III 1925.26 10 M25 
Cr III 1926 64 40 tin 

Cr III 1928.61 10 M25 
Cr HI 1929.72      P 10 3d3(a4P)4s   3d3(a2D)4p c3P - w3D° 1-2 M25 
Cr 111 1930.39 20 3d3(a4F)4s   3d3(a4P)4p c*F  z'P°        ? 3-3 M25 
Cr III 1534.M 10 3d*(a4F)4s-3d3(a4F)4p asF - z3F° 5-4 M25 
Cr III 1937.8* 30 M25 

Cr III 1939.44 20 M25 
Cr III 1942.30 50 3d3(a4F)4p - 3d3(a4F)4d z3F°   e'H         ? 2-3 M25 
Cr III 1942.73 10 M25 
Cr III 1944.94 5 3d3(a4P)4s - 3d3(a2D)4p c3P - w3D° 2-3 M25 
Cr III 1953.26 50 M2^ 

Ci III 1956.36 40h 3d3(a2G)4s-3d3(a2H)4p bHJ - z3I°         ? 4-5 M25 
Cr HI 1956.93 50 M25 
Cr III 1957.88 ;o 3d3<a2G)4s-3d3(a2D)4p bKJ - x3F" 3-4 M25 
Cr HI 1958.05 10 3d3(a»G)4s - 3d'(a2H)4p b^-y'G" 4-4 M25 
Cr III 1960.18 I0h M25 

Cr HI 1960.69 10 M25 
Cr III 1961.93 10 M25 
Cr III 1962.16 5 3d3(a2G)4s - 3d3(a2G)4p b1«   z'H" 5-5 M25 
Cr HI 1962.37 10 M25 
Cr III 1963.15 80 3d3(a2G)4s - 3d3(a2D)4p bHi - x3F° 4-4 M25 

Cr III 1965.56 200 3d3(a2CJ)4s - 3d3(a2H)4p b^-y'G" 5-4 M25 
Cr III 1966.57 10 M25 
Cr HI 1971.11 20 M25 
Cr HI 1972.45 100 M25 
Cr III 1973.20 70 M2? 

Cr III 1974.03 50 3d3(a2H)4p-3d3(a2G)4d z3r ■ f JH      ? 7-6 M25 
Cr III 1974.43 60 M25 
Cr III 1974.70 10 3d3(a2C.)4s - 3d3(a2D)4p bHl - x3F" 3-3 M25 
Cr III 1975.56 100 M25 
Cr III ;975.90 10 M25 

Cr III 1976.07 30 M25 
Ci III 1978.91 40 M25 
Cr HI 1980.09 100 3d3(a2G)4s - 3d3(a2D)4p b3G - x3F° 4-3 M25 
Cr HI 1980.24 100 3d3(a2G)4s - 3d3(a2D)4p b3(i - x3F° 3-2 M25 
Cr III 1981.61 40 3d3(a2G)4s - 3d3(a2H)4p c'G-y'H0       ? 4-5 M25 

Cr HI 1981.82 20 M25 
Cr HI 1986.54 50 M25 
Cr III 1986.82 10 3d3(a4F)4s - 3d3(a4F)4p asF - z3G" 4-5 M25 
Cr III 1987.00 10 M25 
Cr III 1987.19 10 M25 

It III 1987.42 30h 49 3d3(a4P)4s   3d3(a4P)4p a5P  7.5S° 1 -2 M25 
Cr III 1987.62 150 M25 
Cr III 1989.18     P 60 3d3(a4F)4s-3d3(a4F)4p a5F   z3G° 3-4 M25.B25 
Cr III 1989.64 10 M25 
Cr III 1991.17 40 M25 

Cr HI 1992 57 100 M25 
Cr III 1992.72 250 49 3d3(a4P)4s - 3d3(a4P)4p a5P - z5S° 2-2 M25 
Cr III 1995.09 50 M25 
Cr III 1996.03 10 M25 
Cr III 1996.70 20h 3    (a4P)4p-3d3(a4F)5s y5D° - f3F          ? 3-4 M25 

Cr III 1997.12 10 ?»125 
Cr III 1999.12 20 3d3(a2G)4s-3d3(a2D)4p c'G - w3D°       ? 4-3 M25 
Cr III 1999.47 60 3d3(a4F)4s - 3d3(a4F)4p asF - z3G° 5-5 M2.s 

373 

525-206  0 - 73 - 2h 



Cr IV Cr IV 

CHROMIUM IV (Cr5*), Z = 24 
Ground State  ls,2sI2p63sa3p«3d3 4Fa/a (21 electrons) 

Ionization Potential [396 000] cm1; [49.1] eV 

Element Wivelentth Intensity Multiple! Configuration Term J-J References 

Cr IV 573.82 100 Jrl»-3d,(a*P)4p *a4F - y4D° %-% B25 
Cr IV 575.11 250 3d3-3d«(a*P)4p gz !F - y*D° %-% B25 
Cr IV 575.88 50 3d,-3d»(a*P)4p ga4F - y«D° %-% B2) 
C. IV 576.30 15C 3d»-3d»(a»P)4p ga"F • y4D° Vt-f, B25 
Cr !V 576.68 '50 3d» - 3d,(a,P)4p «aT-yflT %-% B2S 

Cr IV 595.09 150 3d» - 3d'(a'G)4p a*G  z'H° *-■* B25 
Cr IV 612.70 250 3dJ-3d»(a*P)4p a4P - y4P" %-% B25 
Cr IV 613.76 200 3d3-3d»(a»P)4p a4P  y4P° f>-% B25 
Cr IV 614.09 200 3ds-3d»(a'G)4p a*G   y«G° %-% B25 
Cr IV 6!4.51 20 3ds-3d*(asP)4p a4P - y4P* %-% B25 

Cr IV 614.95 200 3d» - 3d2<a>G)4p aK}   y«G° %-% B25 
Cr IV 615.36 150 3d3-3d2(a'G)4p a»G - y«G° %-% B25 
Cr IV 615.68 150 3d'-3d»(a,P)4p a4P   y4P° %-% B25 
Cr IV 616.82 250 3d»-3d'(aiG)4p a2H   z2H° "%-•% B25 
Cr IV 617.05 too 4 3d3-3d'(a'F)4p ga4F  z2D° •k-*k M23 

Cr IV 617.94     P 20 3 3d3 - 3d,(a»F)4p ga4F - z4D° *-% M22.W4 
Cr IV 618.22 200 4 3d3-3d2(a3F)4p ga4F - z2D° %-tt M23 
Cr IV 619.12 200 4 3d» - 3d*(a»F)4p ga4F - z'-D° *-% M23 
Cr IV 620.65 500 3 3d» - 3d2(a3F)4p <>a4F - z4D" %-% M23 
Cr IV 621.33 300 3 3d3-3d2(a'F)4p ga4F - z4D° %-% M23 

Cr IV 622.07 200 3 3d3-3d2(a3F)4p pa4F - z4D° %-% M23 
Cr IV 623.59 150 3d3-3d2(a3P)4p a4P-y4D° %-% B25 
Cr IV 625.08 200 3d» - 3d2(a3F)4p «a4F - z2F° *k   <k B25 
Cr IV 625.40 100 3d3 - 3d2(a3P)4p a4P  y4D° %-% B25 
Cr IV 625.95 200 3d3-3d2(a3F)4n ya4F - ?.T %-% B25 

Cr IV 626.58 50 3d3-3d2:a3P)4p a4P - y4D° %-% B25 
Cr IV 627.70 50 2 3d3 - 3d2(a3F)4p #a4F - z4F° %-% M23 
Cr IV 628.46 100 2 3d3-3d2(a3F)4p #a4F - z"F° %-% M23 
Cr IV 629.26     P 500 2 3d3-3d2(a3F)4p ga4F - z4F° %-% M23 
Cr IV 629.32     P 80 2 3d3-3d2(a3F)4p *a4F - z4F° %-% M23.W4 

Cr IV 629.73 250 2 3d3-3d2(a3F)4p ga4F - z4F° %-% M23 
Cr IV 630.28 400 2 3d3 - 3d2{a3F)4p ga4F - z4F° %-% M23 
Cr IV 630.77 100 2 3d3-3d2(a"F)4p ga4F - z4F° %-% M23 
Cr IV 630.92 50 1 3d3 - 3d2(a3F)4p j?a4F  zHT %-'% M23 
Cr IV 631.30     P 40 2 3d3 - 3d'-(i.3F)4|. ;?a4F - z4F° %-% M22.W4 

Cr IV 631.55     P 40 2 3d3 - 3d2(a3F)4p ga4F - z4F° %-% M22,W4 
Cr IV 631.74     P 40 2 3d-' - 3d2(a3F)4p «a4F - z'F" %-% M22,W4 
Cr IV 632.60 150 1 3J3-3d2(a3F)4p ga4F - z4G° %-% M23 
Cr IV 634.13 100 1 3d3 - 3d2(a3F)4p sa4F - z4G° %-% M23 
Cr IV 635.45 50 1 3d3-3d2(a3F)4p #a4F - z4G" %-% M23 

Cr IV 636.44     P 1 1 3d3-3d2(a3F)4p ga'F - z^0 %-% M22,W4 
Cr IV 636.92 100 3d3-3d2(a3P)4p a4P - y4S° lk-3h B25 
Cr IV 637.40 150 3d3 - 3d2(a3P)4p a4P - y4S° %-% B25 
Cr IV 637.54 250 10 3d3-3d2(a'G)4p a2H - y2G° % - % M23 
Cr IV 638.12 250 10 3d3-3d2(a'G)4p a2H   y'G° ><h-»h M23 

Cr IV 638.61 150 3d3-3d2(a3P)4p a4P-y4S° %-% B25 
Cr IV 665.00 30 7 3d3-3d2(a-'F)4p a2G - z^" %-% M22.W4 
Ci IV 666.55 500 7 3d3   3d»(a3F)4p a2G - z*G° %-% M23 
Cr IV 667.31 375 7 3d3 - 3d!\a3F)4p a^ - z^" %-% M23 
Cr IV 668.87 80 7 3d3-3d2(a3F)4p a^ - zH}° %-% M22.W4 

Cr IV 675.14 150 3d3-3d2(a3F)4p a2P - z2D" %-% B25 
Cr IV 676.47 100 3d3-3d2(a3F)4p a"P - z2D° %•% B25 
Cr IV 677.54 200 5 3d3-3d2(a3F)4p a"P - z4D° %-% M23 
Cr IV 678.91 100 5 3d3-3d2(a3F)4p a4F - z4D" %-% M23 
Cr IV 679.19 20 3d3-3d2(a3F)4p a2G - z2D° %-% B25 

Cr IV 680.15 100 5 3d3 - 3d2(a3F)4p a4P - z4D° %-% M23 
Cr IV 680.62 40 5 3d3-3d2(a3F)4p a4P - z4D° %-% M23 
Cr IV 68!.20 100 5 3d3-3d2(a3F)4p a4P - z4D° %-% B25 
Cr IV 681.88 150 3d3 - 3d2(a3F)4p a*G - z4D° %-% R2S 
Cr IV 682.82 200 3d3-3d2(a3F)4p a^ - z4D° %-% B25 
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Cr IV Cr IV 

Element Wavelength Intensity Muhjpkt Configuration Term J-J Reference« 

Cr IV 684.33 50 3d' - 3d»(i*F)4p »*p Z»F B25 
Cr IV 68713 200 6 3d»-3d«<VF)4p i»G   z»F* •k-% It» 
Cr IV 6ftSi/ 250 0 3d»-3d»fVF)4p a"G   z*F° %-% 1123 
Cr IV 69270     P 60 9 3d,-3d«(a'F)4p »»H-zKJ" %-% M22.W4 
Cr IV 693 93 500 9 3d» - 3d'(a»F)4p a*H   HXJ° '%-% M23 

Cr IV 695.27. 250 9 3d' - 3d*(a»F)4p a'H  z*G' •A-% M23 
Cr IV 706.00 250 8 3d»-3d*(B»F)4p a3D  z'D° %-% MZ3 
Cr IV 712.91 150 3d3-3d«(aaF)4p alD-z«F"        ? %-% M23.KI 
Cr IV 816.92 10 3d» - 3d«(a»F)4p a»F - z4F°        ? %-% M25.K8 
Cr IV 996.50 10 3ds<a»F>4p - 3d'(a'G)4d z^0  e*H         ? 'Vi-Hi M25.K8 

Cr IV 1002.39 30 ?d»(a3r ,4p - 3d*(a'G)4d z«G°  e»H         ? %■* M25.K8 
Cr IV 1010.82 10 3d*(a:F)4p - 3d*(a'G)4d z*G°  e'H         ? "h-ft M2S.K8 
Cr IV 1026.38 100 3d*(u*F)4p - 3d,(a'G)4d z4D° - f*G         ? V,-*k M2S.K8 
Cr IV 1049.14 10 3d»(a»F)4p - 3d'(?»F)5» z«G°  i4F         ? %-% M2S.K8 
Cr IV 1055.43 10 3d,(-1F)4p - 3d'(a'F)5» i*G° • f4F         ? %-% M25.K8 

Cr IV 1055.89 400 3d»(a»F)4p - 3d2(a3F)5s z*G° - f4F         ? %-* M23.K8 
Cr IV 1057.85 300 3d»(aJF)4o - 3d»(a'F)5s z4F° • f»F         ? *•* M25.K8 
Cr IV 1066.36 50 3d«(aaF)4p - 3d»(z'F)5$ z4F° - f4F         ? %-% M25.K8 
Cr IV 1070.55 30b 3d»(aaF)4p - 3d2(aaF)5s z«F"  f4F         ? *-% M25.K8 
Cr IV 1090.97 30 3d'(aaF)4p-3d2(aaF)5s z»D°  f F         ? %-% M2S.K8 

Cr IV 1092.23 10 3d2(aaF)4p-3d5(aaF)5s z4D° - f4F         ? '/!-% M25.K8 
Cr IV 1098 06 10 3da(a3F)4p-3d2(aaF)5s z4D° - f4F         ? %-% M25.K8 
Cr IV Mill? 10 3da(aaF)4p-3d2(aaF)5s z2D°  f4F         ? %-% M2\K8 
Cr IV 1122.87 30 3da(aaF)4p-3d2(aaF)5s ZKJ"-PF         ? %-% M25.K8 
Cr IV 'iJ4.3l 70 3da(a3F)4p - 3d2(aaF)5s zK)°  f4F         ? 'A-»A M25.K8 

Cr IV 207.58 too 3d2(a'D)4p-3d2(a3F)5s y2D" - f4F         ? •A-% M25.K8 
Cr IV 1227.43 10 3dI(a'G)4p - 3d»(a'G)4d yKT - PG         ? %-% M2i,K8 
Cr IV 1315.00 100b ' 3d'(a'G)4p-3d2(a!G)4d z*H°-PG         ? ■%-% M25.K8 
Cr IV «315.86     P 125 3d2(a3F)4p - 3d2(aaD4d z4^  e4H *A-% M22.W4 
Cr IV 1319.68     P 150 3d2(a3F)4p - 3d2(aaF)4d z^" - e4H %-% M22.W4 

Cr IV 1320.85 40 3d2(a3F)4p - 3d2(a3F)4d z4G° - e2F         ? %-% M25.K8 
Cr iV 1325.03     P 200 3da(aaF)4p - 3d2(a3F)4d z4G° - e4H fz-'Vi M22.W4 
Cr IV 1325.86     P 50 3d2(a3F)4p - 3d2(a3F)4d z4^  e4H %-% M22.W4 
Cr IV 1331.91      P 50 3d2(a3F)4p - 3d2(a3F)4d iHV - e4H «fe-% M22.W4 
Cr IV 1332.44     P 250 3da(a3F)4p   3d2(aaF)4d z4G -e4H '%-•% M22.W4 

Cr IV 1338.20     P 10 3d2(a3F)4p - 3d2(aaF)4d z4G° - e4H •fe-% M22.W4 
Cr IV 1339.84      P 50 3d2(a3F)4p - 3d2(a3F)4d z4G"  e4F "A-% M22.W4 
Cr IV 1346.62     P 10 3d2(a3F)4p - 3d2(a3F)4d z4G° - e4H "h-»h M22.W4 
Cr IV 1348.44 20 3d2(a3F)4p-3d2(a3F)4d z4F° - eKi         ? ■•k-% M25.K8 
Cr IV 135' .63 40 3d2(a3F)4p • 3d2(a3F)4d z2F° - CKJ         ? >k-% M25.K8 

Cr IV 1359.93 10 3d2(a3F)4p - 3d2(a3F>4d z4F° - eKJ         ? %-7fe M25.K8 
Cr IV 1364.49 10 3d2(a3F)4s-3d2(a'G)4p b4F - y2G°       ? % - % M25.K8 
Cr IV 1367.39 150 3d2(a3F)4p-3d2(a3F)4d z2F° - e2F         ? *-% M25.K8 
Cr IV 1369.58 20 3d2(a3F)4p-3d2(a3F)4d z4F°-e2G         ? %-% M25,K8 
Cr IV 1373.46 20 3d2(a3F)4s-3d2(a'0)ip b4F-y2G°       ? %   % M25.K8 

Cr IV 1375 56 200 3d2(a3F)4p - 3d2(a3F)4d z2F° - e2F         ? %-% M25.K8 
Cr IV 1383.24 10 3d2(a3F)4p-3d2(a3F)4d z2F° - e*G         ? % -% M25.K8 
Cr IV 1388.49 20 3d2(a3F)4p-3d2(a3F,4d z4D° - e 'F         ? %-*k M25.K8 
Cr IV 1.395.83 30h 3ds(a3F)4p-3d2(a-Y)4d z4D°  e4H         ? % - 9k M25.K8 
Cr IV 1399.50 10 3a2(a3F)4p-3d2(a3F)4d z4D' • e2G         ? %-% M25.K8 

Cr IV 1401.81 30 3d2(a3F)4p-3d2(a3F)4d z2D° - e2F         ? %•% M25.K8 
Cr IV 1410.37 20 3d2(a3F)4s-3d2(a'I/)4p b4F - y2F"        ? %•% M25.K8 
Cr IV 1412.24 30 3d2(a3F)4p-3d2(a3F}4d z2D° - e4G         ? %-% M25.K8 
Cr IV 1423.16 100 3d"(a3F)4p-3d2(a3F)4d z2D" - e4G         ? %-% M25.K8 
Cr IV M24.62 100 3d2(a'S)4p-3d2(a3F)5s x2P°   f4F          ? %-% M25.K8 

Cr IV 1426.58 10 3d2(a3F)4s-3d2(a3P)4p b4F - y4D°        ? %   % M25.K8 
Cr IV 1427.7! 10 3d2(a'S)4p-3d2(a3F)5s x2P° - f4F          ? ■A% M25.K8 
Cr IV 142941 10 3d2(a'S)4p-3d2(a3F)5s x2P° - f4F          ? %-% M25.K8 
Cr IV 1447.03 10 3d2(a'G)4p-3d2(a3F)5s x2F" - f2F         ? %-% M2S,K8 
Cr IV 1461.04 20 3d2(a3F)4p-3d2(a3F)4d z2G° - t4H         ? %-% M2S.K8 

Cr IV 1466 14 20 3d2(a3F)4p-3d2(a3F)4d z'C  c2F         ? %-% M25.K8 
Cr IV 14 75 10 10 3d2(a3F)4d - 3d2(a3F)4f e4G - y4G°        ? % -% M25.K8 
Cr IV 1482.07 20 3d2(a3F)4d - 3d2(a3F)4f e2G   y4G°        ? % - % M2'i,K8 
Cr IV 1482.36 20 3d2(a3F)4d-3d2(a3F)4f c4G - y4G°        ? %-% M25.K8 
Cr !V 1485.04 150 3d2(a3F)4s-3d2(a'G)4p b2F-y2G°        ? %-% M25.K8 
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Cr IV Cr IV 

lkmcnl V/avclcngth Intensity Multiple! C'jnlujura'.ion 

Cr IV 1500 46 10 3d«U,F)4d ■ 3d»(a3Fl4f 
Cr IV 1508 89 120 3d2(a3F)4d   3d-(a3F)4( 
Ci IV 1509 85 10 MHa'F)'*1   *d2(a3F)4f 
Cr IV 1.. 33.42 20 3d2(a3F)4s   3d2(a'n)4p 
Cr IV 1551 20 10 3d2(a3F)4s   3d2(a'D)4p 

Cr IV 1:53 09 10 3dMa'D)4; -3d2(a3F)4d 
Cr I 1644 63 50 3d,(a:'F)4s-3dl(a,F)4p 
Cr 1685 02 40 3d'(a3F)4r   3d2<a3F)4d 
Cr IV 1704.48 10 3d2(a3P)4p   3d'(a3F)4d 
Cr IV 1704.5? .0 3d2u1P>4p - 3dI(a3F)4d 

Cr IV 1706 65 10h ?d-.a3P)4p-3dI(a3K)4<J 
Cr IV 1709 89 50 3<)s(»'D)4p-3d'(a'F)4d 
Cr IV 1713 69 50 3c (a'D)4p - 3d2(a3F)4d 
Cr IV 1715.04 30 2<a3F)4s   3d*(a3F)4p 
Cr IV 1722.8« 100 14 !d2(a3F)4s - 3d2(a3F)4p 

Cr IV 1726.82 30 3d2(a3P)4p-3d2(a3F)4d 
Cr IV 17.:9 92 50 3d»(a3F)4s - 3d2(a3F)4p 
Cr I\ 173!.22 100 14 3d2(a3F)4s - 3d2(a3I )4p 
Cr IV 1733.93 200 14 3d'(a'F)4s - 3d»(a3F)4p 
Cr IV 1734.12      P 100 3d2(a'G)4s - 3d2(a'G)4p 

Cr IV 1734.68 60 3-<*(a,G)4s-3d,(a,G)4p 
Cr IV 1739 22 25U 14 3d2(a3F)4s - 3d2(a3F)4p 
vr IV 1741.10      1' 75 13 3d2(a3F)4s-3d2(a3F)4p 
( r IV 1741 93 30 3dl(a1D)4p - 3d2(a3F)4d 
Cr IV 1740.94 350 13 3d2(a3F)4s - 3d2(a3F)4p 

Cr IV 1754.51      P 250 13 3d2(a3F)4s • 3d2(a3F)4p 
Cr IV 1755.65 100 13 3d2(a3F)4s - 3d2(a3F)4p 
Cr IV 17S8.47 100 13 3d2(a3F)4s - 3d2<a3F)4p 
Cr IV 1762 61       P 250 13 3d2(a3F>4s-3di(a3F)4p 
Cr IV 1775.90 70 3d2(a3F)4s-5d2(a3F)4p 

Ci IV 1784.IS      P 150 3dsla3F)4s-3d2(a3F)4p 
('■ IV 1 791 04 200 3d2(a3F)4s - 3d2(a'F)4p 
i r IV 17% 09 50 3d2ta3F)4s - 3d2(a3F)4p 
Cr IV P97.92 20 3d2(a'G)4p-3d2(s,3F)4d 
Cr IV 1802.30 30 3d2(a,G)4p-3d'(:i3F)4d 

Cr IV 1810.46     P 150 !2 3d2(a3F)4s-3d2(a3F)4p 
C r IV 1815.05      P 150 12 3d2(a3F)4s - 3d2(a3F)4p 
Cr IV 1818.90 10b 3d2(a'G)4p - 3d2(a3F)4d 
Cr IV 1819.18 300 16 3d2(a3F)4s-3d2(a3F)4p 
Cr IV 1821.56     P 100 12 3d2(a3F)4s-3d'-!<a;'F)4p 

Cr IV 1822.49 20 3d2(a'G)4p-3d2(a3F)4d 
Cr IV 1826.16 150 12 3d2(a3F)4s   3d2(i,:>F)4p 
Cr IV 1826.81 150 16 3d2(a3F)4s-3d2(a3F)4p 
Cr IV 1827.39 50 12 3d2(a3F)4s-3d2(i3F)4p 
Cr IV 1830.29 50 12 3d2(a3F)4s - 3d2(a3F)4p 

Cr IV 1833.79 75 12 3d2(a3F)4s-3c!2fa3F)4p 
Cr IV 1840.10 500 II 3da(a3F)4s-3d2ia3F)4p 
Cr IV 1842.84      P 125 12 3d2(a3F)4s   3d2(a3F,Mp 
Cr IV 1843.42      P 75 12 3d2(a3F)4s-3J2(a3F)4p 
Cr IV 1844.34      P 30 16 3d2(a3F)4s-3d2(a3F)4p 

Cr IV 1851.82 250 II 3d2(a3F)4s-3d::(a3F)4p 
Cr IV 1862 99 500 11 3d2(a3F)4s?d'(a3F)4p 
Cr IV 1868.29     P 50 11 3d2(a3F)4s-ld2(a3F)4p 
Cr IV 1873 86 125 II 3d2(a3F)4s- ld2(a3F)4p 
Cr IV 1876.00     P 60 11 3d2(a3F)4s-3d2(a3F)4p 

Cr IV 1883.10     P 175 II 3d2(a3F)4s - 3c2(a3F)4p 
Cr IV 1909.86     V 50 3d2(a3F)4s-3d2(a3F)4p 
Cr IV 1918.59 20 3d2(a3F)4s - 3d=(a3F)4p 
Cr IV 1934.13 20 3d2(a'G)4p-3d2(a3F)4d 
Cr IV 1937.65 200 jd2(a3F)4s-3d2(a3F)4p 

Cr IV 1939.64      P 100 3d2(a3F)4s   3tl2(a3F)4p 
Cr IV 1946.59 150 3d2(a3F)4s   3d2<a3F,4p 
Cr IV 1948.28 20 3d2(a'G)4p - 3d2(a3F)4d 
Cr IV 1951.00 40 3d2(a'G)4p-?d2(a3F)4d 
Cr IV 1968.27     P 150 3d2(a3F)4s-".d2(a3F)4p 

Term J J Reference* 

e«H - yHi"        ? S % M2S.K8 
c'F - yK'<°       ? % % M25.K8 
c4H   y*G°        ? "h '* M25.K8 
b2F   y2P        ? * % M25.K« 
b2F  y'T•-        ? % % M25.K8 

y2D"  t2F         ? % % M35.K8 
b4F  *H}"       ? "k % M25.K8 

y4D° - e2F          ? % * M25K8 
x2I>"  e2F         ? % % M?.K8 
y4D°  e»G         ? % •h M25.K8 

y«D°  e2F         ? % * M25.K8 
y2F° - e2F          ? % % M25.K8 
y2F'  e«G         ? % •h M25.K8 
b4F   z2D"        ? % »A M25.K8 
b4F - z2D0 % % B25 

x»D,e,C         ? * % M2\K8 
b4F - z4D°       ? % % M25.K8 
b4F - z2D° % % M2) 
b4F  z2D° % * B25 
bHi - x2F° • % M22.W4 

bHJ   x2F'        ? V, % M25.K8 
b4F - z2D* V, % M2< 
b4F - z4D° '% % M22.W4 

y2F° - e*G         ? 'A *h M25,;;8 
b4F  z4D° % * B25 

b4F   z4D° % % B25 
b4F - z4D° % % U7i 
b4F  z4D' % % B25 
b4F - z4D° % % B25 
b4F - z2F°        ? 'A % M25.K8 

b4F - z2FQ % % B25 
b4F   -2F° % % B25 
b'F - z-F" % % B2< 

yHT  c4C.         ? % ■fc M25.K8 
y2G° - e^         ? % ■ ■h M^5,K8 

b4F - ?.4F° % % M22.W« 
b4F - z4F° % * M22.W4 

y^" - cHi         ? % % M25.K8 
b2F - zHr '-h % M2.1 
b4F - z4F° % % M22.W4 

y2G°   c^         ? % ik M25.K8 
b4F  z4F° % % M21 
b»F-z*G" % % M23 
b4F - z4F % % M23 
b4F - z4F3 ^ % M2? 

b"F - z*F° * % M23 
b4F - z^0 % "h M21 
b4F-z4F° % % M22.W4 
b4F - z*F° % % M22.W4 
b2F - z^i" 72 % M22.W4 

b4F - z4G % % M23 
b4F  z4G° % ■% M23 
b4F   z4G° % % M22.W4 
b4F  z4G° % •% M21 
b1F-z4G° 'A -% M22.W4 

b4F-z"G° % % M22.W4 
bJF-z2D° % % M22.W4 
b2F-z4D° % -% B25 

z2H°  e'F         ? % % M25.K8 
b2F-zL° % % B2-> 

b2F  z'D° ^ % M22.B25 
b2F - z4D° % -% B25 

7.-W - c4H        ? % % M25.K8 
z2H°-e2F          ? % -% M25.K8 

b2F   z4D° % -'i% M22.B25 
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Cr IV :t v 

Kit meal Wavekofta     |   Inieo.ity    | Muhirto Configuration Tenn J-J Refereccci 

Cr IV 
Cr IV 
Cr IV 

1985.58 
1990.11 
1997.35 

ZOO 
20 

*"  
15 
15 

3d'U»F)4i-3d»(a'F)4p 
3d*(a»F)4s - 3d»(a»F)4p 
3dJ(»'G)4p - 3d»(a»F)4d 

b«F - z'F 
b'F   z'F 

z*H'  e«G         ? 

M23 
M23 
M2S.KS 

CHROMIUM V (Cr«+), Z = 24 
Ground State  ls22s22p63s*3p«3d2 3F2 (20 electrons) 

Ionization Potential [523 000] cm '; (71] eV 

HIemeni Wavelength Intensity    I Multiple! Configuration Term 11 References 

Cr V 433.13 50 3d» - 3d4p ga'F   z'F 3-4 W3.M22 
Cr V 434.22 3d»-3d4p ga'F - z'F"        ? 2-3 W3.M22 
Cr V 434.33 400 <d»  3d4p ga'F - z'F        ? 4-4 W3.M27 
Cr V 435.16 300 3d*-3d4p ga'F - z'F" 3-3 W3.M72 
Cr V 435.66 250 :>J'-3d4p ga'F - z'F" 2-2 W3.M22 

Cr V 436.37 250 3d'-3d4p ga'F - z'F" 4-3 W3,M22 
Cr V 436.61 200 3d*-3d4p ga'F - z'F° 3-2 W3.M22 
Cr V 437.43 200 3d*-3d4p ga'F - z'D" 3-3 W3.M22 
Cr V 437.69 200 3d»-3d4p ga'F - z'D" 2-2 W3.M22 
Cr V 438.62 300 3d*-3d4p ga'F - z'D" 2-1 W3.M22 

Cr V 438.65 400 3d'-3d4p ga'F - z'D° 3-2 W3.M22 
Cr V 438.66 500 3d'-3d4p ga'F - z'D° 4-3 W3.M22 
Cr V 441.11 400 3d*-3d4p a'D-z'P" 2-1 W3.M22 
Cr V 446.71 50 3d*-3d4p a'P - z'P° 2-1 W3.M22 
Cr V 456.31 200 3d'-3d4p a'P - z'P° 1-2 W3.M22 

Cr V 456.36 100 3<!'-3d4p a'P-z'P° 0-1 W3.M22 
Cr V 456.68 150 3d2-3d4p a'P-z'P- 1-0 W3,M22 
Cr V 456.79 150 3d' - 3d4p a'P - z'P° 1   1 W3.M22 
Cr V 457.08 400 3d2-3d4p a'P - z'P° 2-2 W3.M22 
Cr V 457.56 150 3d»-3d4p a'P - z'P° 2-1 W3.M22 

Cr V 462.26 50 3d'-3d4p a'D-z'F" 2-2 W3.M22 
Cr V 464.03 1000 3d'-3d4p a'G-z'F" 4-3 W3.M22 
Cr V 469.34 300 3d'-3d4p a'P - z'D" 2-3 W3.M22 
Cr V 469 65 300 3d'-3d4p a'D-z'D" 2-2 W3.M22 
Cr V 469.95 200 3d*-3d4p a'P - z'D° 1-2 W3.M22 

Cr V 470.56 100 3d»-3d4p a'P-z'D" 0-1 VV3.M22 
C: V 470.75 50 3d'-3d4p a'P - z'D° 2-2 W3.M122 
Cr V 471.03 40 3d» - 3d4p a'P - z'D" 1-1 W3.MZ2 
Cr V 1112.47 60 3d4p - 3d4d z'F° - e'G 2-3 W3,M22 
Cr V 1117.55 80 3d4p-3d4d z'F"-e'G 3-4 W3.M22 

Cr V 1121.98 5 3d4p-3d4d z'F°-e'G 3-3 W3.M22 
Cr V 1123.62 100 3d4p-3d4d z'F° - e'G 4-5 W3.M22 
Cr V 1131.16 20 3d4p-3d4d z'F° - e'G 4-4 W3.M22 
Cr V 1481.69 300 3d4s-3d4p a'D - z'P° 1-0 W.3.M22 
Cr V 1482.89 250 3d 4s - 3d4p a'D - z'P° 1 -1 W3.M22 

Cr V I484.'.7 150 3d4s-3d4p a'D - z'P° 2-2 W5.M22 
Cr V 1489.75 500 3d4s-3d4p a'D - z'P" 2-1 W3.M22 
Cr V 1498.02 700 3d4s-3d4p a'D - z'P" 3-2 W3.M22 
Cr V 1519.02 700 3d 4s   3d 4p b'D-z'F" 2-3 W3.M22 
Cr V 1579.67 800 3d4s-3d4p a'D - z'F° 3-4 W3.M22 

Cr V 1591.70 700 3d4s-3d4p a'D - z»F° 2-3 W3.M22 
Cr V 1603.17 600 3d 4s - 3d4p a'D - z'F° I-: W3.M22 
Cr V 1607.04 5 3d4s-3d4p a'D - z'F" 3-3 W3.M22 
Cr V 1611.27 5 3d4s-3d4p a'D - z'F° 2-2 W3.M22 
Cr V 1622.53 20 3d4s-3d4p a'D - z'D° 2-3 W3.M22 
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^ 

Cr V 

Cr V 
Cr V 
Cr V 
Cr V 
Cr V 

Cr V 
Cr V? 

1630.91 
1638.42 
1639.35 
1644.00 
1652.52 

1655.55 
1820.28 

100 
700 
500 
400 
200 

250 
m 

3d4i-3d4p 
3d4s-3d4p 
3d 4s - 3d4p 
3d4s - 3d4p 
3d4s - 3d4p 

3d4s-3d4p 

a*D - z»D* 
a^D - z*D* 
**D - z*D* 
a»D - z*D* 
a'D - i'C 

a'D  i»D° 

Cr VI 

W3.M22 
W3.M22 
W3.M22 
W3.M22 
W3.M72 

W3.M22 
W3 

C: VI 
Cr VI 
Cr VI 
Cr VI 
Cr VI 

Cr VI 
Cr VI 
Cr VI 
Cr VI 
Cr VI 

CHROMIUM VI 'Cr5*), Z = 24 
Ground State  ls22sa2p63s23p«3d *Da-2 (19 electrons) 

lonization Potential 730 400 cm1. 90.56 eV 

149.53 
154.19 
154.41 
161.65 
161.68 

Cr VI 161.90 
Cr VI i61.93 
Cr VI 162.76 
Cr VI 163.01 
Cr V! 163.80 

Cr VI 164.30 
Cr VI 164.56 
Cr VI 164.84 
Cr VI 168.09 
Cr VI 168.35 

Cr VI 169.44 
Cr VI 170.57 
Cr VI 171.39 
Cr VI 172.20 
Cr VI 172.48 

Cr VI 172.83 
Cr VI 174.17 
Cr VI 175.75 
Cr VI 176.04 
Cr VI 200.94 

Cr VI 201.15 
Cr VI 201.33 
> VI 201.54 

Cr VI 207.44 
Cr VI 207.61 

Cr VI 226.20 
Cr VI 227.20 
Cr VI 335.20 
Cr VI 336.30 
Cr VI 337.28 

400 
400 
500 
6Ö0 
600 

200 
100 
400 
500 
400 

100 
300 
300 
700 
300 

800 
200 
400 
200 
600 

500 
300 
600 
800 
600 

300 
300 
600 
200 
300 

500 
400 

3d-8f 
3d-7f 
3d-7f 

3p«3d-3p«3d(»D°)4s 
3p,3d-3p»3d(3D°)4s 

3p«3d-3p53d('D°)4s 
3p«3d-3p53d(sD°)4s 

3d-6f 
3d-6f 

3p«3d-3p83d('D°)4s 

3p«3d 
3p«3d 
3p83d 
3p»3d 
3p«3d 

3p83d- 
3p«3d- 
3p«3d- 
3p«3d- 
3p«3d- 

3p«3d- 
3p«3d 

3d 
3d 

3p«3d 

3p«3d(sD°)4s 
3p«3d('D°)4s 
3p53d(*D°)4s 

- 3p»3d(»F°)4s 
■ 3p53d(»F°)4s 

3p83d(»F°)4s 
3p83d('F°)4s 
3p83d('F°)4s 
3p«3d(sP°)4s 
3ps3d('P'>)4s 

3p83d(1P°)4s 
3p«3d('P°)4s 
5f 
5f 
3p83d' 

3p«3d - 3p83d' 
3p«3d 3p83d' 
3pe3d - 3p83d» 

3d-4f 
3d - 4r 

3p«3d - 3p83d' 
3p»3d - 3p83d» 

3d-4p 
3d-4p 
3d-4p 

g'D  »F° 
g'D - >F" 
g'D - »F° 
g'D - »D° 
g'D-'D° 

g'D - 'D° 
g'D - 'D° 
g'D-»F° 
g2D - »F" 
g'D  «D° 

g'D-«D° 
g'D - *D° 
g'D - «D" 
g'D - »F° 
g'D - »F 

?'D - 'F° 
g'D <F° 
g'D--F° 
g'D - »P° 
g'D-'P" 

g'D - 'P° 
g'D - «P° 
g'D-'F" 
g»D-«F0 

g'D-'D" 

g'D - »D° 
g'D - »D° 
g*D-*D° 
g'D - »F° 
g'D-'F" 

g'D-'F" 
g'D - »F° 
g'D - «P° 
g'D-'P" 
g'D-'P" 

Al 
Al 
Al 
F31.C16 
F31.C16 

*-* |F3I,C16 
F3I.CI6 
Al 
Al 
F31.CI6 

Fn ri6 
F31,C!o 
F31.C16 
F31.CI6 

*-* |F31,CI6 

%-%    F3I.CI6 
%-%    F31.CI6 

%-% 
F31.C16 
F31.CI6 
F3I.CI6 

F31.C16 
F31.C16 
Al 
Al 
Gl.Fii 

Gl.Fll 
Gl,Fll 
Gl.Fll 
GI.K28 
GI.K28 

Gl.Fll 
Gl.Fll 
G6 
G6 
G6 
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Cr VI Cr VIII 

KlemcLl Wavelength Intensity Multiple! 
i  

Configuration Term J-l Reference« 

Cr VI 
Cr VI 

942.75 
957.01 

4p   4d 
4p-4d 

«P"-*D 
«r «D 

F4 
F4 

CHROMIUM VK (Cr«+), Z = 24 
Ground State  ls*2s*2na3s*3pa 'S0 (18 electrons) 

Ionization Potential  1 299 700 cm1;  161.1 eV 

Element Wavelength Intensity Multiplet Coufifuration Term J-J References 

Cr VII 104.13 40 3p«-3p*('P°)5s glS -■*[%]• 0-1 K27.M22 
Cr VII 105.14 160 3p»  Jp*(*P)5i «■s-iii^r 0-1 K27.M22 
Cr VII 114.22 60 3p«-3ps(*P°)4d «.'S-(%.%)' 0-1 Al 
Cr VII 115.40 70 3pi-3p»(,F)4d *'S-(%,%)* 0-1 Al 
Cr VII 146.532 1000 3p«-3ps(,P°)4s «■s-MiiMir 0-1 K27.M22 

Cr VII 148.736 600 1p,-1p'('I>°)4s «•S-%1%1" 0   1 K27.M22 
Cr VII 166.49 JO 3r/3d-3p»4f 

ar 'D 0-1 W! 
Cr VII 166.57 70 3p53d - 3ps4f »P°.3U 1-2 Wl 
Cr VII 166.95 50 V'H

4
   V4f 'P' - »D 1 -1 Wl 

Cr VII 167.0? 80 3ps3d-V4f »P° - 'D 2-3 Wl 

Cr VII 157.50 70          | 3p53d-3pMf jp° . 3P 2-2 Wl 
Cr VII 170.39 too      ! 3p"3d-3p"!! SF°-K} 4-5 Wl 
Cr VII 170.85 80         > 3p*3d-JpMf »F°-K} 3-4 Wl 
Cr VII 170.98 70 3pi3d-3pt4f »FoaG 2-3 Wl 
Cr VII 174.28 80         ! 3i53d-3p54f >D° - 'F 2-3 Wl 

Cr VII 175.31 80 3p'3d-3ps4f 3D- . 3F 2-3 Wl 
Cr VII 175.81 80 3p53i3 - 1p*4f •F°-»F 3-4 Wl 
Cr VII 176.61 100 3p53d   »p54f »D° - 'G 3-4 Wl 
Cr VII 202.78 900 3p«- .o5(*P°)3d g'S - 'P° 0   1 Gl.Fll 
Cr VII 259.18 3p»-3p53d «<S-'D° 0-1 F2 

CHROMIUM VIII (Cr7+), Z = 24 
Ground State  ls22s22p83s23ps 2PS,2 (17 electrons) 
Ionization Potential [1 485 700] cm1; [184.2] eV 

Element Wavelength Intensity Multiplet Configuration Term j-j References 

Cr VIII 124.184 200 3p6-3p4('S)4s gip».«S %-% F.20 
Cr VIII 125.728 100 3ps-3p4('S)4s g*r-*s %-% E20 
Cr VIII 129.998 700 3p5-3p4('D)4s g»P°-»D %-% E20 
Cr VIII 131.638 600 3p5-3p4('D)4s g*r - »D %-% E20 
Cr VIII 132.321 200 3p5 - 3p4(»P)4s g»p°*p %-•/» E20 

Cr VIII 133.395 600 3p5-3p4(3P)4s g»p°-»p %-% E20 
Cr VIII 134.076 300 3p5-3p4('P)4s g»p°-»p %-% E20 
Cr VIII 134.942 400 3p5 - 3p4(sP)4s g»p°-4P %-% E20 
Cr VIII 135 185 100 3ps-3p4(sP)4s g.p«.ip %-% E20 
Cr VIII 135.892 50 3p5-3p4(3P)4s g*r-*p %-^ E20 
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Cr VIII Cr IX 

Element Wavelength Intensity Muliipiei Configuration Term si References 

Cr VIII 201.54 3p»-3p4i'D)3d g»P-  2D %-*   FU 
Cr VIII 205.01 700 3p*-3p4('D)3d f*r-«D *-«4 Fn.Fn 
Cr VIII 205 65 400 3p*   3p4('D)3d g*r '0 %-% Fn.Fii 
Cr VIII 207.07 300 3p'-3p4<,D)?d g'F   »P % - "> Fn.Fii 
Cr VIII 208.63 200 3p» - 3p4('D)3d g*r-v »Vi FU.Fll 

Cr VHI 211.42 200 3p*-3p4('D)3d g>r »p %-% FI3.FII 
Cr VIII 213.03 200 3p»-3p4(,D)3d s*rn> V»-% Fn.Fii 
Cr VIII 216.67 3ps-3p4('D)3d g'P° -«s %-% Fl3 
Cr VII! 2:i.41 200 3p» • 3p4<'D)3d g^ - «s %-fc Fl3.Fl! 
Cr VIII 417 9-' 3s»3p4-3s3p« g*r *s %-% F4 

Cr VIII 430.60 3»«3p*-3s3p« g*r »s Vi-Vi F4 

CHROMIUM IX (Cr*+), Z = 24 
Ground State  ls22s22p63s23p4 3P2 (16 electrons) 

Ionization Potential  1 691 000 cm »; 209.8 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Cr IX 117.435 200 3p4-3p'(5P°)4s ■D - »P* 2-1 EI9 
Cr IX 117.942 600 3p4-3p'(2D°)4s g'P - 'D° 2-3 E19 
Cr IX 118.165 200 3p4 - 3p3<2D°)4s g'P - 'D° 2-2 E19 
Cr IX 119.269 400 3p4 - 3p3(2D°)4s g'P - 'D° 1-2 El9 
Cr IX 119.320 200 3p4-3p3(2D")4s g'P - 'D° 1 -1 E19 

Cr IX 119.569 100 3p4 - 3p3(2D°)4s g3P-3D° 0-1 EI9 
Cr IX 121.293 600 3p4-3p'(2D°)4s 'D - 'D° 2-2 E19 
Cr IX 121.781 400 3p4-3p-;4S°)4s g'P  'S° 2-1 EI9 
Cr IX 122.720 200 3p4-Jp3'*P°)4s 'S   'P° 0-1 EI9 
Cr IX 122.964 200 3p4-3p3(4S°)4s g'P-'S° 1   1 EI9 

Cr IX 123.226 50 3p4 - 3p'(4S°)4s g3p.3S- 0-1 EI9 
Cr IX 208.53 3p4-3p'(4S°)3d g'P - 3D° 2-2 F7 
Cr IX 209.44 200 3p4-?p»(2D°)3d ■U-'F" 2-3 F7.F1I 
Cr IX 210.62 3p4-3p'(4S°)3d g'P - 3D° 2-3 F7 
Cr IX 211.32 3p4-3p'(4S°)3d g'P-'D" 0-1 F7 

Cr IX 211.97 3p4-3p'(4S°)3d g'P-'D° 1-2 F7 
Cr IX 215.04 3p4-3p3(2D")3d >S - 'P° 0-1 F7 
Cr IX 215.97 3p4-3p3(2D°)3d iD-'D° 2-2 F7 
Cr IX 220.02 3p4-3p'(2D°)3d g'P - 'P° 2-2 F7 
Cr IX 223.87 1 3p4-3p'(2D")3d ?ap. 3p° 1-2 F7 

Ci IX 363.26 i 3s23p4-3s3ps >D-'P" 2-1 F7 
Cr IX 40"/.50 3s23p4-3s3p* g'P - 'P° 2-1 F4 
Cr IX 414.47 3s23p4-3s3ps g3P - 3P° 1-0 F4 
Cr IX 418.15 I 3s23p4-3s3ps g'P - 3P' 2-2 F4 
Cr IX 420.94 1 3s23p4-3s3ps g'P-'P° 1 -1 F4 

Cr IX 424.03 
! 

3s23p4-3s3pä g3P - »P° 0-1 F4 
Cr IX 432.33 3s23p4-3s3ps g'P-'P" 1-2 F4 
Cr IX 1694.4 f 

L     

3p4-3p4 g'P-'S 1-0 S28 
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Cr X Cr XI 

CHROMIUM X (Cr»+), Z - 24 
Ground State ls*2s,2r*1s*?p3 «S», (15 electrons) 

Ionization Poientia.      952 000] cm1; J242) cV 
  

Element Wavelength Intensity Multiple! CoofigurkMon 
pi mm—i 1-  i ■ 

Term 
-----— 

Htfasscet 

Cr X 216.72 400 3p»   3p«<»P)3<i •D"   »F %-% F7.FII 
Cr X 218.88 3pJ-3p»(»P)3d »I»".*D %-* F7 
Cr X 220.42 3p*-3p»(»P)3d »P*   »D *-% F7 
Cr X 221 18 3p»  3p»(»P)3d »P"-*D %-* F7 
Cr X 223.86 3p» • 3p»(»P)3d g*s° -P %-% F7 

Cr X 224.74 3p»   3p»(>P)3d *4s- «P *-% R 
Cr X 226.24 3p»  3p»(»P)3d g«S--4P %. -% R 
Cr X 277.42 3p»-3p»('D)3d 'D°-»l> %-% R 
Cr X 228.71 3p*-3p'('D)3<i »D°  »D *-* F7 
Cr X 231 21 3p»-3p»<'D)3d ip-.tp *-* F7 

Cr X 232.96 3p»-3p»('D)3d ip-.ip *-* R 
C. X 233.80 3P»-3p»('D)3d ip-.ip Mt-Vi F7 
Cr X 247.67 3p»-3p»(»P)3d »D°  »P %-V, F7 
Cr X 252.62 3p*-3p»(»P)3d »D* - «P *-** R 
Cr X 254.15 3|>»-3p*(»P)3d »D°  »P %-% R 

Cr X 332.97 3s»3p»-3s3p4 »D°  »P %-% F« 
Cr X 340.03 Ss'Sp^sSp4 'D' - «P %-% F4 
Cr X 353.22 3s»3p*-3<3p4 »P°  »S >h-% F4 
Cr X 354.96 3s«3p*-3s3p4 *P°  »S t,-y, F4 
Cr X 395.92 3s»3p*-3s3p4 »D"  »D *-% F4 

Cr X 398.09 3s»3p*-3s3p4 »D°  *D *■% F4 
Cr X 416.62 3s»3p*-3s3p4 «4S°-4P *-% F4 
Cr X 427.51 3s«3p»-3s3p4 g*S"  *P %-% F4 
Cr X 1488.9 f 3p»-3p» g*S°-*P° ft-'k S28 
Cr X 1564.1 f V -3p» g*s°*r %-yx S» 

CHROMIUM XI (CrI0+), Z = 24 
Ground State ls22s22p63s23p2 3P0 (14 electrons) 
Ionization Potential [2 177 800j cm1; [270] e^ 

Element Wavelength Intensity Multiple! Conf igui ltion Term J-J References 

Cr XI 220.42 3p»-3p3-J >D   'P° 2-1 R 
Cr XI 226.45 3p»-3p3d 'D-T 2-3 F17 
Cr XI 230.29 3p»   3p3d g'P-*V° 0   1 R 
Cr XI 232.18 3p»-3p3d g»P-»D° 1-2 F7 
Cr XI 233.26 3p»-3p3d g3P-3D° 1-1 F7 

Cr XI 234.68 3p»-3p3d g3P  »P° 0-1 R 
Cr XI 235.52 3p»-3p3d g*P - aD° 2-3 FI7 
Cr XI 235.74 3p:   3p3d g»P  *D° 2-2 F7 
Cr XI 236.26 3p»-3p3d „3D _ 3|>" 1-0 F7 
Cr XI 237.24 3p»-3p3d g*P,D° 1-2 R 

Cr XI 237.79 3p»  3p3d g3P - »P° 1-1 F7 
Cr XI 240.56 4p»-3p3d 'S-'P" 0-i F2 
Cr XI 241.48 3p»-3p3d g»P - »P" 2-1 F7 
Cr XI 241.87 3p»-3p3d ffT-'P" 1-2 R 
Cr XI 245.70 3p*   3p3d g'¥-3P° 2-2 F7 

Cr XI 256.32 V-3p3d »D-'D" 2-2 F7 
Cr XI 284.97 3s:'3pi   3s3p» g>P->S° 11 F7 
Cr XI 290.27 3s»3p»-3^3p»      . 

3s*3p»-3s3p»     * 
g3P'S° 2-1 F7 

Cr XI 298.03 ■D - 'P° 2-1 F7 
Cr XI 336.06 3sa3p»-3s3p3 ■S-'P° 0-1 K8 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   B'   Kr 
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Cr XI er xni 
=•— 1 

Element 
r— ■ 1 

Wavelength ! Meant y      Muruefet Coaispartucc Term J -1   T   Referate« 

Cr XI 370.87 3»'3D'   3 s 3p' iD  «D* 2-2   !F7 
Cr X! 374 90 3»«3p»  3t3p» t*p*r 2-2   IF-» 
Cr XI 421.99 U*if'-iiir/ l*-*T)' 1-2     F7 
Ci XI 431.07 3»*3p«-3s5p* ^••0* 2-3 F? 
Cr XI 14404 

' 
3p- -3p« **P-'S 1-0 S3t 

CHROMIUM XII (Cr"+). Z = 24 
Ground State  ls*2s22p33s*3p «PT* (13 electrons) 

Ionisation Potential [2 39j <s00) cm1; (297) eV 

clement Wavelength Intensity Mulljpiti ( .ml«: «:»'■ 'n Term 
1 ■ 

i J References 

Cr X.M 75.815 200 3p-4i s*r *D *-% Ell 
Cr XII 76.488 ^00 3p-4d g*r «D %   tt Ell 
Cr XII 90.86 3t3p>-3s3p4s «p.«p- %-* FI0 
Ci XII 96.11 3-3p3d-3s3p4f «r «G *»-"« FI0 
Cr xn 96.35 3s3p3d-3s3p4f «r «G •h-Vt FI0 

Cr XII 96.50 3s3p3d-3s3(,4f 4p  «G 3»-% FI0 
Cr XII 101.39 3d-4f »D-»F' *,-% FiO 
Cr XII 101 46 3d  4f 10. ip %-% FIO 
Cr XII 244.70 3p-3d g*r «D *-% F7 
Cr XII 251.52 3p-3d g*r *D %-«* F7 

Cr XII 294.63 WXp-Uty g*r 'Y ■*-% F4 
Cr XII 299.95 3$'3p-3s3p» g*r «p ■*-% F< 
Cr XII 305 81 3s'3p-3s3p» s*p ->p %-% F4 
Cr XII 311.55 3»»3p-3s3p, g>r-f %-W F4 
Cr XII 318 82 3s»3p-3s3p» g*r «s %-V» F4 

Cr XII 320.30 3s3p*-3p> 4P- 4S° >h-*l F4 
Cr XII 325.13 3s3p»   3p» 4P-*S" *-* F4 
Cr XII 331.95 3s'3p   3s3p» /r'P0 »s >f,<h F4 
Cr XII 332.06 3s 3p»  3p» »p . 4S- *-* F4 
Cr XII 392.94 3s»3p-3s3p» s*r «D %-% F4 

Cr XT' 410.118 3s*3p-3s3p« S'P°   *D *-% F4 

CHROMIUM XIII (Cr'2+), Z = 24 
Ground State  ls22s22p«3s2 'S0 (12 electrons) 

Ionization Potential [2 855 000] cm1;  [354] eV 

 1 
Element 
 , 

»Vavelength Intensity Multiple! Configuration Term J-J References 

Cr XIII 53.506 50 3s3p-3s5d »P    »D :-2 Eil 
Cr XIII 53.765 100 3s3p-3s5d JP°-*D ?-3 Ell 
Cr XIII 65.968 50 3s3d-3s5f »D-»F' 3-4 Ell 
Cr XIII 66 983 200 3s«-3s4p g'S - 'PJ 0-1 Ell 
Cr XIII 70.792 100 3s3p-3s4d »P°-»D 0-1 Ell 
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Cr XIII CrXIV 

Eleaeal Wavelength lntcnuty MuHjplet Configuration Term J-J Reference» 

Cr XIII 70.971 300d 3s3p-3s4d *r »D 1-2 Elf 
Cr XIII 71 398 300 3s3p-3s4d »P*-*D 2-3 EIS 
Cr XIII 71.435 50 3s3p-Ss4d *r *D 2-2 Ell 
Cr XIII 76.15 3s3p-3s4d 'P*-»D <-2 FIO 
Cr XIII 84.616 5t, 3s3p-3s4s »p»..S 0-1 Ell 

Cr XIII 84.898 200 3s3p- 3s 4s "»•-»S 1-1 Ell 
Cr XIII 85 566 300 >j3p-3*4s »p* *s 2-1 Ell 
Cr XIII 89 99 3p3d-3p4f »F*  KJ 4-5 FlO 
Cr XIII 90.07 3p3d-3p4t »r HJ 2-3 FlO 
Cr XIII 90.17 3p3d-3p4f »F'-K; 3-4 FIO 

Cr XIII 90.85 3p3d-3p4f iD' - »F 2-3 FlO 
Cr XIII 91.749 200 3s3d-3s4f »D-'F* 1-2 Ell 
Cr XIII 91.792 300 3s 3d   3s4f »D-»F* 2-3 Ell 
Cr XIII 91.855 400b 3sV,-3&4f •D -»F* 3-4 Ell 
Cr XIII 92.01 3p3d - 3p4f V-*D 0-1 FlO 

C' XIII 92.16 3p3d-3p4f »P*-»D 1-1 FlO 
Cr XIII 92.54 3p3d-3p4f »D° - *D 2-2 FlO 
Cr XIII 9261 3p3d-3p4f »D'-'D 3-3 FlO 
Cr XIII 93.47 3p3d-3p4f *D*-*F 3-4 :?io 
Cr XIII 96.86 3p3d-3p4f iP» . •-£, 1-2 FIO 

Cr XIII 97.25 3p3d-3p4f 'F°- «0 3-4 FIO 
Cr XIII 259 59 3s 3p-3s 3d 'F-'O 0-1 FI7 
Cr XIII 261.83 i 3s3F-3s3d 

sr-'D 1-2 F17 
Cr XIII 262.22 3s 3p- 3s 3d 3o° _ sn 1-1 FI7 
C  „HI 267.65 3s3p   3s 3d -r-'D 2-3 F4 

Cr Xhi 276.5 3p*-3p3d *P-»D° 2-3 F4 
Cr XIII 279.32 3p»-3p3d «p.sp« 2-2 F4 
Cr XIII 297.6 3p*-3p3d »D   »D" 2-2 F4 
Cr XHI 316.6 3p»-3p3d 'S - «P* 0-1 F4 
Cr XIII 328.29 3s»-3s3p g'S - 'P° 0-1 F22 

Cr XIII 342.69 3s3p-3pJ ~F°-3P 1-2 F22 
Cr XIII 351.14 3s3p-3p' »P°. »p 0-i F22 
Cr xni 353.8! 3s3p-3p» sp°. sp 2-2 F22 
Cr XIII 356.12 3s3p-3p* »P°-»P 1-1 F22 
Cc XIII 363% 3s3p-3p* »p-.jp 1-0 F22 

Cr XIH 368.06 3s3p-3p* sp°.ap 2-1 F22 
Cr XIII 369.13 3s3d-3p3d »D - aD° 3-3 F4 
Cr XIII 377.60 3s3p-3p* >P° - »s 1-0 F4 
Cr XIII 437.05 3s 3d-3p 3d »D - aF° 3-4 F4 
Cr XIII 449.76 3s3d-3p3d »D - 'F" 2-3 F4 

Cr XIII 461.60 3s 3d-3p 3d »D-3F° 1-2 F4 
Cr XIII 480.82     1 3s»-3s3p glS-*F° 0-1 K8 
Cr XIII 560.11 3s3p-i;3d 'P°-'D 1-2 F4 

CHROMIUM XIV (Cr1    . Z = 24 
Ground State lsa2s22ps3s »Sx-s (U electrons) 
Ioaization Potential 3 099 630 en -»; 384.30 eV 

Element Wavelength Intensity Muliiplet Configuration Term J-J References 

Cr XIV 21 -567 -A 2p«3s-2p»3s1 g'S-«P° Mi-Vi F27 
Cr XIV 21.770 -A 2p«3s-2p»3si" g'S - »P° %-* F27 
Cr XIV 46.468 3s • 5p g*S - »P° %»-% EI6 
Cr XIV 46.52/ 3s-5p g»S-»P° %-% E16 
Cr XIV 50.812 3p-5d >P° - »D %-% El« 
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Cr XIV Cr XV 

Element Wavelength Intensity Multiple! Configuration T,.m J - J   1   References 

Cr XIV 5!.162 3p-5d »P - D 
i r ■  

*4-%   e.\6 
Cr XIV 52.363 3d-6f *r>. ->p- %-% £16 
Cr XIV 60.699 3d-5f »U-»F* %-% EI6 
Cr XIV 60.756 3d-5f »D  «F* *-% E16 
Cr XIV 63.309 3s-4p g*S-*P° %-% El« 

Cr XIV 63.525 3»-4p **s-»r Vi-Mr EI6 
Cr XIV 68.565 3p~4d »P°-»D %-% El« 
Cr XIV 69.183 3p-4d »P>.JD %-% El« 
Cr XIV 69.221 3p-4d tpo.sp %-% El« 
Cr XIV 80.916 3p-4s *P°-»S Vi-Vk EI6 

Cr XIV 81.838 3p-4s »P°-»S %Vi El« 
Cr XIV S6.057 3d-4f »D-»F° %-% El« 
'> XIV 86.164 3d-4f iD-'r %-% El« 
. r XIV 101.05 3d-4p *D-»P° %->k FiO 
Cr XIV 101.42 3d-4p »D - »P° ¥ -V, Fio 

Cr XIV 222.16 200 4d-5p *D -*P°          ? %   *. F11.K8 
Cr XIV 289.70 3f - 3d »P°-»D %-% F22 
Cr XIV 300.23 3p-3d »P°-»D %-% pr> 
Cr XIV 301.78 3p-3d *P°-*D %-ft I"! 
Cr XIV 389.81 3s-3p **S-»P° %-% F22 

Cr XIV 411.99 3s - ?p g*s*r %-y. F22 

CHROMIUM XV (Cr14+), Z = 24 
Ground State ls22s*2p6 % (10 electrons) 

Ionization Potential 8 151 600 cm1;  1010.64 eV 

Element Wavelength Intensity Mui'jplet Configuration Term J J References 

Cr XV 13.294 10 2p6-2ps6d «'S- P' 0-1 S3I 
Cr XV 13.416 10 2p«-2p56d glS-*DT 0-1 S31 
Cr XV 13.862 20 2p«-2p55d g'S - >P° 0-1 S31 
Cr XV 13.99! 20 2p«-2p'5d g'S-»D* 0-1 «31 
Cr XV 15.06 50 2p«-2p54d s's-^^r 0-1 114 

Cr XV 15.21 50 2pe-2p54d «is-%f%r 0-1 T!4 
Cr XV 15.509 10 2p6-2p54s g'S - >P° 0-1 S31 
Cr XV 15 788 20 2p6-2p54s jf'S-'P" 0-1 S31 
Cr XV 16.889 100 2s22ps-2s2p«3p g'S-'F 0-1 TM 
Cr XV 16.965 50 2s22p°-2s2p«3p *>S-»P° 0-1 TI4 

Cr XV 18.497 400 2p8-2p53d g»s-%[%r 0-1 TI4 
Cr XV 18.782 200 2p«-2p»3d g's-%i%r 0-1 T14 
Cr XV 19.015 50 2ps-2p53d .   glS -%[%]" 0-1 T14 
Cr XV 20.863 400 2p«-2p53s -   g-S-Vi[>k]° 0-1 TU 
Cr XV 21.153 300 2p«-2p53s «'s%[%r 0-! T14 
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Cr XVI Cr XVII 

CHROMIUM XVI (Cr18+), Z = 24 
Ground State ls22s*2p5 *PS« (9 electrons) 

Ionization Potential [8 816 000] cm1; [1093] eV 

Llemenl Wavelength Intensity Multiplel Configuration Tens J-J References 

Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 

13.556 
13.953 
14.084 
17.09 
17.27 

10 
10 
20 
10 
20 

2p»-2p«(»S)4d 
2p«-2p4('S)4d 
2p»-2p4(»P)4d 
2p»-2p4('S)3d 
2p,-2p«('S)3d 

«*P°-«D 

«»P"-«D 

S31 
S3I 
S3! 
Cio 
CIO 

Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 

17 38 
17.46 
17.54 
17.62 
17.69 

50 
20 
40 
40b 
10 

2p5-2p4('D)3d 
2p«-2p4(>D)3d 
2p«-2p4('D)3d 
2p'-2p4(3P)3d 
2p«-2p4(3P)3d 

gtp-.ip 
*»P«-«P 

ClO 
ClO 
ClO 
C!0 
ClO 

Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 

17.75 
17.81 
17.86 
17.96 
18.01 

0 
30 
20 
10 
0 

2p«-2p4(3P)3d 
2ps-2p4(3P)3d 
2p5-2p4(3P)3d 
2p5-2p4(3P)3d 
2p'-2p4(3P)3d 

jiF-«P 
g*r-*i> 
g*r-*D 
g'F-'P 
gW*P 

C10 
Cio 
ClO 
ClO 
CIO 

Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 

19.27 
19.46 
19.53 
19.55 
19.72 

40 
0 

40 
40 
50 

2p«-2p4(lD)3s 
2p»-2p4('P)3s 
2ps-2p4('D)3s 
2p»-2p4('P)3s 
2p«-2p4('P)3s 

?»p°.»p 
8»P°-»D 
g«p°.»p 
g»p°-4p 

ClO 
C:o 
ClO 
ClO 
C!0 

Cr XVI 
Cr XVI 
Cr XVI 
Cr XVI 

19.% 
106.60 
115.27 

40 
10 

2p»-2p4(3P)3s 
2s2p«-2s2p5(3P°)3s 

2s*2p»-2s2p« 
2sI2p5-2s2p« 

g*r-*p 
»S - *P° 

g*P°-'S 
8»P°-»S 

ClO 
ClO 
F5 
F5 

CHROMIUM XVII (Cr16+), Z = 24 
Ground State  ls22s22p4 3P2 (8 electrons) 

Ionization Potential [9 533 700] cm'1; [1182] eV 

Element Wavelength Intensity Multiplet 
———— ' 

Configuration Term J-J References 

Cr XVII? 13.143 0 S3I 
Cr XVII ? 6.455 90 2s*2p4-2sa2p33d gsp.sp« 2-2 S31 
Cr XVII 18.34     ? 2s»2p4-2s*2p3(4S°)3s g3P-3S° 2-1 K8 
Cr XVII 18.54     ? 2s*2p4-2s*2p'(4S°)3s g3P-3S° 1-1 Kg 
Cr XVII .01.91 2s'2p4-2s2p5 »D - »P° 2-1 F5 

Cr XVII 116.53 2s»2p'1-2s2p5 gSp.Sp» 2-1 F5 
Cr rvii •17.72     ? 2sJ2p4-2s2p5 «S - >P" 0-1 Kg 
Cr Vv ii i20.84 2s22p4-2s2p,i gsp.sp» 1-0 F5 
Cr XVI !22.?! 2s»2p4-2s2p5 Sp    3po 2-2 F5 
Cr XV» 125.00 2ss2p4-2s2p* gjp.sp» 0-1 F5 

Cr XVII 125.35 2s22p4-2s2p5 gsp.sp- 1-1 F5 
Cr XVII 132.76 2sl2p4-2s2p5 gsp.sp- 1-2 F5 
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Cr XVIII Cr XIX 

CHROMIUM XVIII (Cr"+), Z = 24 
Ground State ls*2s*2p3 4S»* (7 electrons) 

Ionization Potential [10 445 000] ;nr'; [1295] eV 

Element Wavelength Intensity Multiple! Configuration Term J ■ J        Reference: 

Cr XVIII? 
Cr XVIII 
Cr XVIII 
Cr XVIII 
Cr XVIII 

13.000 
95.76 

104.94 
123.60     ? 
124.38     ? 

21*2?»- 2$ 2p« 
2$'2p»-2s2p« 
2s»2p»-2s2p« 
2t»2p»-2s2p4 

«D° - *P 
»P*-»S 
*P*-*S 

'k-'h 

S3I 
F5 
F5 
Kt 
K« 

Cr XVIII 
Cr XVIII 
Cr XVIII 

125.44 
128.10 
152.74     ? 

2s«2p»-2s2p4 

2s»2p*-2»2p4 

2s»2p,-2s2p4 

»D* - >D 

*4S"-4P 

F5 
F5 
Kl 

CHROMIUM XIX (Cr18+), Z = 24 
Ground State ls22s22p2 3P0 (6 electrons) 

IonizUion Potential [11 244 000] cm1; [1394] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Cr XIX 14.775 10 2p*-2p3d *'P-'P°          ? 2-1 S3I.X8 
Cr XIX 14.845 10 2p»-2p3d ■D-'P" 2-1 S3I.K8 
Cr XIX 14.925 0 2p»-2p3d ■D-'F° 2-3 S3I.K8 
Cr XIX 14.99     ? 2p»-2p3d g3P-'?° 2-2 K8 
Cr XIX 15.00     ? 2p*-2p3d *3P - »D° 2-3 K8 

Cr XIX 15.08     ? 2p*-2p3d >S - 'P° 0-1 K8 
Cr XIX 15.23     ? 2p»-2p3d 'D-'D" 2-2 K8 
Cr XIX? 15.587 20 S3I 
Cr XIX 15.680 10 2p»-2p3s g*p ip- 0-1 S3I.K8 
Cr XIX 15.888 30 2p»-2p3s g»P-»P° 2-2 S31.K8 

Cr XIX 16.00     ? 2p»-2p3s 'D-'P" 2-1 K8 
Cr XIX 119.67     ? 2s»2p*-2s2p3 •D-'P" 2-1 K8 
Cr XIX 127.41      ? 2s»2pa-2s2ps 

g3P. »S° 2-1 K8 
Cr XIX 135.27     ? 2s*2p*-2s2ps 'D - 'D° 2-2 K8 
Cr XIX 135.51     ? 2s»2ps  2s2p3 >S - !P° C-l K8 

Cr XIX 157.08     ? 2s» 2p1-2s 2p» g'P JP° :-2 K8 
Cr XIX i 66.67     ? 2s'2p3-2s2p3 g3P*P° 2-2 K8 
Cr XIX 169.72     ? 2s»2pI-2s2p» gap - sp° 2-1 K8 
Cr XIX 202.42     ? 2s«2p3-2s2p3 g*P-aD° 2-3 K8 

386 

- ■    ■ ■ .    ■■ 



Cr XX 

CHROMIUM XX (Cr1*), Z = 24 
Ground State  ls22s22p *Kt (5 electrons) 

Ionization Potential [12 042 000] cm1; [1493] rV 

Cr XXII 

Element Wavelength Intensity Muliiplet |                          Configuration Term j-j Refer-nccs 

Cf XX il.Ol      ? 2p-4* g«P*-*S %-Vi KS 
Cr XX 14.26     ? 2p-Jd g»P*-«D %-% KS 
Cr XX 15.06     ? 2p-3s g»P*-»S %-% KS 
Cr XX 138.21     ? 2s»2p-2s2p» *»r-*s *-% KS 
Cr XX 156.01      ? 2*,2p-2s2p* *'P*  'S %-* KS 

CHROMIUM XXI (Cr2**), Z = 24 
Ground State Is22s2 'S0 (4 electrons) 

Ionization Potential [13 123 000] cm1; [1627] eV 

Element Wavelength Intensity Multiple; Configuration Term J-J References 

Cr XXI 8.96     ? 2s*-2s5p g'S'P" 0-1 KS 
Cr XXI 9.98     ? 2s*-2s4p g'S-'P" 0-1 KS 
Cr XXI 12.63     ? 2s»-2p3s g'S-'P" 0-1 K8 
Cr XXI 162.67     ? 2s»-2s2p g'S - 'P° 0-1 KS 
Cr XXI 310.90     ? 2s'-2s2p g'S-'P0 0-1 

— 1 

KS 
  

CHROMIUM XXII (Cr2,+), Z = 24 
Ground State  Is22s 2SV2 (3 electrons) 

Ionization Potential [13 873 000] cm'; [1720] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Cr XXII 8.29     P 2p-6d jp°.>D %-% GlS 
Cr XXII 8.36     P 2p-6d »P° - "D %-% Gl5 
Cr XXII 8.51      P 2s-5p g'S-»?'' '/".-% G15 
Cr XXII 8.77     P 2p-5d 'P°  'D Vi-% G15 
Cr XXII 8.84     P 2p-5d 'P°-»D %-% GI5 

Cr XXII 9.48     P 2s-4p g'S-'P" '/»-% GlS 
Cr XXII 9.80     P 2p-4d »p" - "<D %-% Gt5 
Cr XXII 9.88     P 2p-4d 2po.jD %-fi G15 
Cr XXII 12.620 100 2s-3p g'S  *•?" •A-% GI5 
Cr XXII 12.662 200 2s-3p g'S--P° %-% GI5 

Cr XXH 13.147 200 2p-3d 2p° . 2D %-% GI5 
Cr XXII 13.294 200 2p-3d jp° . 2D %-% C.15 
Cr XXH 13.393 20 2p-3s jp..JS %-Mz G15 
Cr XXII 13.549 200 2p- 3s 2p° . 2S %-'& GI5 
Cr XXII 216.51      P 2s   2p g'S - »Pa '/i-% K8 

Cr XXII 272.06     P 2s-2p g'S - *P° %-fc K8 
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r 
Cr XXIII 

CHROMIUM XXIII (Cr»+), Z = 24 
Ground State Is1 % (2 electrons) 

IonizPtion Potential [60 348 000] cm1; [7482] eV 

CHROMIUM XXIV (Cr"+), Z = 24 
Ground State Is 2S1/2 (1 electron) 

Ionization Potential [64 401 000] cm1; [7894.5] eV 
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CrXXIV 

Element Wavelength intensity Multiple! Configuration Tern .J-J Kefereuces 

Cr XXIII 
Cr XXIII 
Cr xxin 
Cr XXIII 

1.87 
2.18     P 
2.19 
2.22     ? f 

Is*-»s3p 
U»-ls2p 
I$'-U2p 
Is*-Is2s 

glS . ID- 

*'S   »P" 
0-1 
0-1 
0-1 

Cli 
K8.CII 
Cli 

E lernest Wavelength Intensity Multiple! Configuration T to J-J References 

Cr XXIV 2.10     P !s-2p g«S-»P* Vi-% Ka 

L 



Mn Mn I 

MANGANESE, Z = 25 

Unclassified Lines 

Kleinen! Wavelength Intensely Mulliplet Configuration Term J-J References 

Mn 12.742 30 S3l 
Mn 13.134 0 S3I 
Mn 13.814 10 S3I 
Mn 13.950 10 S3I 
Mn 14.816 30 S3l 

Mn 15.024 50 S3I 
Mn 181.37 300 Fll 
Mn 183.72 600 Fll 
Mn 184.19 700 Fl! 
Mn 186.35 500 Fll 

Mn 187.45 500 Fll 
Mn 187.63 400 Fll 
Mi 187.76 500 FH 
Mn 187.96 500 Fll 
Mn 188.09 500 Fll 

Mn 188.19 600 Fll 
Mn 188.67 600 Fll 
Mn 189 06 800 Fll 
Mn 189.49 500 Fll 
Mn 189.82 400 Fll 

Mn 19073 600 Fll 
Mn !92.22 600 Fll 
Mn 192.42 500 Fll 
Mn 193.59 J00 Fll 
Mn 194.88 600 Fll 

Mn 196.54 500 Fll 
Mn 197 64 5C1 Fll 
Mn 196.23 400 Fll 
Mn 205.27 900 Fll 

MANGANESE I (Mn0+), Z = 25 
Ground State  ls22s22pe3s23p63d54s2 8SS/2 "»5 electrons) 

Ionization Potential 59 970 cm"1; 1M.,S eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Mn I 1785.355 7h 3d»4s«-3d54s(a*S)5p ga"S - s«P° %-% C5 
Mn I 1785.465 5 3ds4s2-3ds4s(asS)5p gacS - s«P° %-% C5 
Mn I 1785.829 6h 3d54s*-3ds4s(a5S)5p ga'S - s«P° %-* C5 
Mn I 1788.152 2h 3d54s2- gafS-xV ft-% C5 
Mn I 1875.727 lOr 3d54si-3d54s(a'S)6p ga«S - t«P° %-% C5 

Mn I 1876.445 15r 3d54s»-3d54s(a7S)6p ga*S - t«P° **-*, C? 
Mn I 1877.518 20r 3d54s»-3d54s(a'S)6p ga'S-fP" "k - % C5 
Mn I 1882.366 3 3d*4sI-3dll4s(a«P)4p ga«S - y4D° % ■ h C5 
Mn I 1882.900 1 3ds4s2-3d54s(a«P)4p ga6S - y'D" ft-It C5 
Mn I 1883.085 0 3d54s1 - 3d54s(a»P)4p ga8S - y4D° %-'i C5 

Mn I 1890.962 1 3d54sI-3di4s(bllD)4p ga'S - x«D° <*-% C5 
Mn I 1891.414 3 3d»4s»-3ds4s(bsD)4p ga'S - x*D° %-% C5 
Mn I 1913.752 15 3ds4s»-3d54s(bsD)4p «a«S - u»P" %-% C5 
Mn I 1918.328 1.' 3d54s1-3d,4s(bl>D)4p ga'S - u«P° ■%-% C5 
Mn I 1922.516 11 3d54s1-3ci,4s(b»D)4p gi*S - u«P° %-% C5 

S2.-.-206  O - 73 - 26 
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Mn I Mn II 

Element Wavelength Intensity Mulliplel Configuration Term J-J Reference« 

Mn I 
Mo I 
Mo I 

1949.100 
1996.056 
1999.511 

3 
50r 

lOOr 

3d»4$*-3d'4s(a«P)4p 
3d»4s,-3d»4s(a»P)4p 
3d*4»*-3d«4s(a«P)4p 

*a«S   x*P° 
*a«S-v»P* 
g»*S - v«P" 

C5 
C5 
C5 

MANGANESE U (Mn1+), Z = 25 
Ground State ls22s»2p«3s23ps3d54s 7S3 (24 electrons) 

lonization Potential  126 145.0 cm1;  15.640 eV 

Element Wsveleugtfc Intensity Multiple! Configuration Term J-J References 

Mn II 95J'M 1 3d«-3d5(a«S)8f a5D-»F° 4-5 
Mn II 955 4S, 0 3d«-3d»(a«S)8f a'D - »F° 3-4 
Mn II 957.20 0 3d«-3d5(a«S)8f a*D - «P 2-3 
Mn II 972.55 10 3d«-3d»(a«S)7f a»D - SF° 4-5 
Mn II 975.19 8 3d«-3d*(a«S)7f a*D - SF° 3-4 

Mn II 976% 7 3d« - 3d»(a«S)7f a»D - SF° 2-3 
Mn II 978.11 5 3d«-3d5(aeS)7f a«D  5F° 1-2 
Mn 11 978.70 0 3d«-3d*(a«S)7f a'D-'F" 0-1 
Mn 11 982.90 25 9 3d»(a«S)4s- a5S  ssP° 2-3 
Mn II 983.24 20 9 3ds(a«S)4s - asS s»r 2-2 

Mn II 983.40 15 9 3d5(a«S)4s - a5S - s5P° 2-1 
Mn II 1000.96 25 8 3ds(a«S)4s - a5S - t"P° 2-3 
Mn II 1003.00 22 17 3d«-3ds(a"S)6f a5D - 8F° 4-5 
Mn 11 1005.02 20 8 3ds(a8S)4s - asS - l«P0 2-2 
Mn 11 1005.70 22 17 3d«-3d5(a«S)6f a"D - »F° 3-4 

Mn II 1006.72 7 3d"-3d44s(b4D)4p asD - s«F° 4-5 
Mn II 1007.53 15 8 3d*(a«S)4s- aaS - t5P° 2-1 
Mn II 10Ü7.61 IS 17 3d«-3d»(a«S)6f *5D - 5F° 2-3 
Mi   II 1008.85 12 17 3d«-3d5(:.«S)6f a'D - SF° 12 
Mn II 1009.45 10 17 3d«-3c,'a«S)6f asD - »F° 0-1 

Mn II 1009.56 6 >t'    3d44s(b4D)4p a5D  ssF° 3-4 
Mn II 10M.5I 5 3<i«-jd44s(b4D)4p asD - ssF° 2-3 
Mn II 1012.71 4 3d«-3d44s(b4D)4p a'D  s5F" i -2 
Mn II 10:3.35 0 3d»-3d44s(b4D)4p a5D - s5F° «! -1 
Mn II 1023.55 20 7 3d5(a«S)4s - 3d44s(f4D)4p a»S - u5P° 2-3 

Mn II 1027.99 18 •f 3d»(a«S)4s-3d44s(b4D)4? a5S - u»P° 2-2 
Mn II 1030.87 10 'f 3d5(a«S)4s - 3d44s(b4D)4D a«S - u«P° 2-1 
Mn II 1032.69 2 3d«- a5D - t'F" 4-5 
Mn II 1040.54 8 3d«-3d44s(VD)4p asD - u»D° 4-4 
Mn II 1042.98 3 3d«-3d44s(b4D)4p a5D - u5D° 4-3 

Mn II 1043.46 3 3d«-3d44s(b4D)4p a5D - usD° 3-4 
Mn II 1045.89 4 3d«-3d44s(b4D)4p a5D - u"D° ?.-3 
Mn II 1047.40 1 3d«-3d44s(b4D)4p a'D - u«D° 3-2 
Mn II 1047.95 4 3d«-3d44s(b4D)4p a»D - u5D° 2-3 
Mn II 1050.78 ->.h 3d«-3d44s(b4D)4p a5D - u«D" 1-2 

Mn II 1052.04 J 3d«-3d44s(b4D)4p a«D - uBD° 1-0 
Mn II 1052.60 5 3d«- a'D - usF° 4-5 
Mn II 1056.80 4 3d«- a»D - usF° 3-4 
Mn II 1059.53 1 3d«- a»D  t5P° 3-2 
Mn II 1059.98 1 3d«- a5D - u'F° 2-3 

Mn II 1061.64 1 3d«- a'D - t»P° 2  2 
Mn II 1062.51 30 16 3d«-3d5(a«S)5f a'D - »F° 4-5 
Mn II 1063.43 1 3d«- a'D - u'F" 0-1 
Mn 11 1065.56 25 16 3d«-3ds(a<S)5f a'D - »F° 3-4 
Mn II 1067.73 25 16 «d«-3dls(a«S)5f a'D - 5F° 2-3 ». 

390 



Mn II Mn II 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference» 

Mn U 1069.11 20 16 3d«-3d»(a«S)5f a»D  «F 1-2 14 
Mn II 1069 77 10 16 3d«-3d»(t«S)5f a«D-«F 0-1 14 
Mn II 1077.02 3 3d*-3d44s(b4D)4p a*D-u*F 4-3 14 
Mn II 1080.29 5 3d*-3d44*(D<D)4p a»D-v*F 4-5 14 
Mb II 1085.62 2 3d4-3d«4s(b4D)4p •«D-v*F 3-4 14 

Mn II 1089.98 1 3d«-3d»4s(b«D)4p a*D - v*F 2-3 14 
Mc II 1093.22 0 3d*-3d«4»(b4D)4p a»D-v«F 1-2 14 
Mn I! l.il.% 10 31 3d*(a*G)4s - a«G  r*F 6-5 14 
Mn II 1112.19 0 31 3d»(a4G)4s - a*G-r*F 5-5 14 
Mn II 1113.23 9 31 3d»(a*G)4$ - a«G-r*F 5-4 14 

Mn II 1113.39 0 31 3d«(a«G)4i - a*G-r*F 4-4 14 
Mn II 1114.44 8 31 3d«(a*G)4s - a*G-r*F 4-3 14 
Mn II 1114.50 0 31 3d»(a<G)4s - a*G-r»F* 3-3 14 
Mn II 1115.53 6 31 3d»(aKJ)4s - aKJ  r*F 3-2 14 
Mn II 1116.37 6 3' 3d'(a«G)4s - a«G-r*F 2-1 14 

Mn II 1156.34 30 30 3d»(a«G)4» - 3d'(a»S)6f aK}-*F 6-5 14 
Mn II 1156.66 25 30 3d«(a<G)4» - 3d»(a«S)6f aKJ-«F° 5-4 14 
Mn II It «6.83 20 30 3d»(a*G)4s-3d«(a*S)6f aKJ-»F 4-3 14 
Mn II 1156.92 20 30 3d»(aKj)4s - 3d«(a»S)6f a«G-»F 3-2 14 
Mn II 1161.29 20 29 3d»(aKJ)4s - 3d44s(b*D)4p a«G-s*F 6-5 14 

Mn II 1161.61 3 29 3d»(a4G)4» - 3d44s(b«D)4p aKJ-s'F 5-5 14 
Mn II 1161.76 20 29 3d«(a«G)4* - 3d44s(b4D)4p aKJ-s'F 5-4 14 
Mn II 1162.02 50b 4 3d»(a*S)4s-3d»(a*S)5p gtfS-xV 3-4 14 
Mn II 1162.02 5öb 29 3d»(a4G)4s - 3d44s(b4D)4p a«G-s»F 3-2 14 
Mn II 1163.32 40 4 3d*(a«S)4s-3d»(a*S)5p *a'S - iT 3-3 14 

Mn II 1164.21 30 4 3d»(a»S)4s - 3d»(a*S;5p ga'S-xTP° 3-2 14 
Mn II 1165.82 25 28 3d'(a4G)4s - 3d44s(b4D)4p a»G - vKJ" 6-6 14 
Mn II 1166.16 10 28 3d»(a4G)4s - 3d44$(b4D)4p aKJ - vKJ° 5-6 14 
Mn II 1166.81 8 28 3d*(a4G)4s-3d44s(b4D)4p a»G - vKJ° 6-5 14 
Mn II 1167.13 20 28 3d«(a4C)4s-3d44s(b4D)4p aK)-v«G° 5-5 14 

Mn II 1167.31 9 28 3d»(a4G)4s - 3d44s(b4D)4p aKJ - vKJ0 4-5 14 
Mn II 1168.07 5 28 3d*(a4G)4s - 3d44s(b4D)4p aKJ - v*G° 5-4 14 
Mn II 1168.25 15 28 3d»(a4G)4s - 3d44s(b4D)4p aKJ - v«G° 4-4 14 
Mn II 1169.28 15 28 3d5(a4G)4s - 3d44s(b4D)4p a"G - VHJ' 3-3 14 
Mn II 1169.53 15 28 3d»(a4G)4s-3d44s(b4D)4p aKJ - vKJ° 2-2 14 

Mn II 1177.52 20 3d«(a4G)4s - 3d44s4p a«G-wKJ° 6-6 14 
Mn II 1177.89 18 3d*(a4G)4s - 3d44s4p aKJ-wKJ° 5-5 14 
Mn II 1178.34 15 3d»(a4G)4s-3d44s4p aKJ-wKJ" 4-4 14 
Mn II 1178.34 12 3d»(a4G)4s-3d44s4p aKJ-wKJ0 3-3 14 
Mn II 1178.76 5 3d5(a4G)4s-3d44s4p aKJ - wKJ" 2-2 14 

Mn II 1180.69 1 3d»(a4D)4s - b'D-rT 4-5 14 
Mn II 1188.502 50 15 3d* - 3d»(a«S)4f a«D - »F° 4-5 14 
Mn II 1192.313 40 15 3d«-3d»(a*S)4f a5D - »F° 3-4 14 
Mn II 1195.00 30 3d» - 3d5(a*S)4f a»D - *F° 2-3 14 
Mn II 1195.97 30 27 3d5(aKJ)4s- aKJ - t«F* 6-< 14 

Mn II 1196.33 25 27 3d»(a4G)4s - aKJ - t'F" 5-4 14 
Mn II 1196.52 20 27 3d«(a*G)4s- aKJ-t5F° 4-4 14 
Mn II 1196.724 25 15 3d« - 3d»(a*S)4f asD - »F° 1-2 14 
Mn II 1197.17 40b 3 3d»(a*G)4s - a»C- - !»F° 4-3 14 
Mn II 1197.17 40b 27 3d»(a«S)4s - 3d44sla8D)4p ga'S - y'P° 3-4 14 

Mn II 1197.57 10 15 3d"-3ds(a»S)4f a5D-sF° 0-1 14 
Mn II 1198.00 10 27 3d8(a4G)1s- aKJ - t»F° 3-2 14 
Mn II 1198.63 10 27 3d*(a4G)4s - aKJ - t»F° 2-1 14 
Mn II 1199.34 30 26 3d«(a4G)4s - aKJ - y»H° 6-7 14 
Mn li 1199.38 50 3 3d»(a«S)4s - 3d44s(a'D)4p «a'S - y'F 3-3 14 

Mn II 1201.124 20 3 3d»(a»S)4s - 3d44s(a«D)4p ga'S - y7P° 3-2 14 
Mn II 1201.23 5 26 3d»(a4G)4s- aKJ - y5H° 6-6 14 
Mn II 1201.57 40 26 3d»(a4G)4s - aKJ - y*H° !:-6 14 
Mn II 1203.07 8 26 3d5(a4G)4s - aKJ - yW •> - 5 14 
Mn II 1203.25 30 26 3ds(a4G)4s - aKJ-y'H" 4-5 14 

Mn II 1204.62 25 2 3d5(a4G)4s- aKJ - y»H" 3-4 14 
Mn II 1204.95 15 3d«-3d44s4p a»H - tKJ° 6-5 14 
Mn II 1205.42 20 26 3d5(a*G)4s- aKJ - y'H" 2-3 14 
Mn II 1206.55 10 3d«-3d44s4p s-'H - ,KJ° 5-4 14 
Mn II 1206.87 5 3d5(a4G)4s-3d44s(b4C)4p aKJ - u»D° 5-4 14 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ot   As   Se   Br   Kr 
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Mo J 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mo II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
MR II 

Mn II 
Mn II 
Mn h 

*■;». h 
Mn II 
MB II 
N,.i II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
MJI II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

1207.05 
1207.12 
1208.83 
1210.33 
1212.40 

1213.50 
1218.94 
1219.50 
1221.11 
1222.785 

1223.15 
1224.733 
1224.928 
1226.40 
1227.638 

1228.423 
1229.65 
1230.11 
1230.15 
1230.46 

1230.62 
1230.87 
1231.10 
1231.35 
1233.952 

1234.30 
1234.51 
1234.r/l 
1235/J6 
1235.27 

1235.46 
1235.79 
1235.87 
1236.15 
1236.15 

1236.54 
1236.77 
1236.87 
1'.37.59 
iz37.78 

8237.95 
i238 35 
1238.84 
12*r.51 
'240.04 

1241.63 
1244.10 
1244.28 
1245.14 
1245.55 

1246.24 
1247.66 
1248.15 
1248.83 
1249.31 

1250.22 
1250.681 
1252.91 
1253.37 
1253.880 

1254.20 
1254.410 
1255.01 
1256.18 
1256.47 

2 
2 
8 
5 
5 

0 
8 
0 
6 
30 

8 
30 
6 

25 
23 

20 
25 
20 
15 

1 

i 
!0 
3 
5 

30 

5 
8 

25 
8 

10 

25 
10 
25 
25b 
25b 

15 
20 
20 
2 

! 
5 
7 
1 
0 

10 
0 
15 
20 
15 

12 
15 
5 
4 
6 

i 
7 

15 
15 
15 

10 
15 

1 
6 
8 

25 
25 
25 
25 
25 

25 
43 
43 
43 

43 
43 
43 
43 
24 

24 
24 
34 
24 
24 

24 
24 
24 
23 

23 
23 
23 

42 

42 

42 
42 
42 
-2 

41 

41 

3d44s(b4D)4p 
3d44s(b4D)4p 
3d44s4p 
3d44s(b4D)4p 
3d44s(b4D)4p 

3d44s(b4D)4p 

3d44s4p 

3d»(a»G)4s 
3d*(a4G)4s 

3d« 
3d»(a*G)4s 
3d»(aV.)4f 

3d*(a«G)4s 
3d»(a«G)4s 

3d* 
3d*(a«G)4s 
3d»(a*G)4s - 

3dHa*G)4s - 
3d*«a4G)4» - 
3d»(a*G)4s- 
3d*(a«G)4s - 
3d»(a*G)4s - 

3d*-3d*(a«S)Sf 
3d»U4P)4s - 
3d«(a4P)4s - 
3d»(a4P)4s - 
3d»(a4P)4s - 

3d»(a4P)4s - 
3d*(a4P)4s - 
3d«(a4P)4s - 
3d»(a4P)4s - 
3d'(a4G)4s - 

3d*(a4G)4s - 
3d«(a«G)4s- 
3d»(a«G)4s - 
3d*(a4G»4s - 
3d*(a«G)4s - 

3d5(a4G)4s - 
3ds(a4G)4s - 
3d«(a4G)4s - 
3d»(a*G)4s - 
3d«(a4G)4s - 3d«(a«S)5f 

3d»(a4G)4i 

3d»(a4G)4s 
3d« 

3d»(a«D)4s • 

3ds(a4D)4s - 
3d«(a4P)4s - 
3ds(a4P)4s - 
3d»(a4G)4s - 
3d5(a«S)4p - 

3d5(a«S)5f 
1JS/..«P» er 

3d»(a«S)5f 
3d44s(b4P)4p 
3d44s(b4D)4p 

3d44s(b4D)4p 
3d44s(b4P)4n 
3d44s(b4P)4p 
3d44s4p 
3d4(a«S)10s 

3d5(a4P)4s - 3d44s(b4D)4p 
3d5(a«S)4p-3ds(a«S)!0s 
3ds(a4G)4s-3d44s4p 
3d''(a4G)^5-3d44s4p 
3<^(a<P)4s-3d44s(b4D)4p 

3d»(a*G)4s - 3d44s4p 
3d5(a4P)4s-3d44s(b4D)4p 
3dMa4P)4s-3d44s(b4D)4p 
3ds(a4P)4s - 3d44s(b4D)4p 
3d«(a4P)4s - 3d44s(b4D)4p 

'd«-3d44s(b4P)4p 
3d5(a'5S)4s - 3d44s(a«D)4p 
3dV4P)4s-3d44s(b4P)4p 
3d».VP)4s-3d44s(b4P)4p 
3u5(a4P)4s-3d44srb4P)4p 

3d4(a4G)4s-3d44s4p 
3d5(a4P)4s - 
3d«(a4D)4s - 3d44s4p 
3dt(a«S)4s-3d44s(a«D)4p 
3dR(a4P)4s - 

a«G - u'D* 
a«G - u'D° 
a'H - t»G' 
a»G - u«D° 
a«G - u»D° 

a«G - u»D° 
a»G - v»D° 
a'F-W 
a»G - v»D' 
a«G - u»F* 

a»G - u»F* 
a»G - usr 
a«G - u»F* 
a»G - u'F 
a»G - u'F° 

a»D - 'F" 
asP-s»P° 
a'P-sT 
»sP-s«P° 
j»P-t«P 

a'P-s'P" 
a«P-slP° 
aV-s'P" 
a5P-sEF 
a:1G - x"G° 

a«G - x«G° 
a«G-x*G° 
a*G - x«G° 
3*0 - x^" 
aHi - x*G° 

aHi - xKT 
aHi - x*G° 
aKJ - x*Gc 

a»G - XHJ0 

aKJ - »F° 

a«G - »F° 
aKi-'F" 
a*G - »F° 
a»P - y»S° 
b5D - s5F° 

b»D - s5F° 
a'P-y'S" 
a5P-y«S° 
a»G - s»G° 

a5D . U5D = 

z7P°-'S 

a'G - t«G° 
asp. uüD» 

a*G - fG" 
asP - u5D° 
a'P - u'D* 
a«P - u5D° 
a'P - u»D° 

a3P - y?S° 
asS - v5P° 
a5P-y«S° 
a5P - ysS° 
a5P - y\S° 

£«G-q'F° 
asp. V«D» 
b»D - wKT 
a«S - v'P° 
a5P - v5D° 

4 4 
3-4 
4-3 
4-3 
3-2 

2-1 
5-4 
4-5 
4-3 
6-5 

5-5 
5-4 
4-4 
4-3 
?-2 

2-1 
3-3 
2-3 
3-2 
3-4 

2-2 
2-1 
1-2 
1-1 
6-6 

5-6 
6-5 
5-5 
4-5 
5-4 

4-4 
4-3 
3-3 
2-2 
6-5 

5-4 
4-3 
3-2 
2-1 
3-4 

2-3 
2-1 
1-1 
4-4 
3-3 

3-4 
4-3 
5-5 
4-4 
2-3 

3-3 
2-2 
1-2 
2-1 
1-1 

1-1 
2-3 
3-2 
2-1 
1-2 

3- i 

4 5 
2-2 
3-3 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
|4 
14 
14 

14 

u 
u 
u 
u 
14 
14 
U 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
U 
14 

14 

I4 
14 

114 
14 

14 
14 
14 
I» 
u 
14 

114 
.4 

14 
[14 

14 
14 
U 
14 
14 

14 
III 

I« 
14 
14 
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Mn II Mn II 

Element Wavelength Intr nsitv Multiple! Configuration Term JJ Reference« 

Mn li iW.96 10 41 3d»(a4P)4s - a»P-v«D' 2-3 14 
Mn II 1258.028 15 40 3d»(a4P)4s- a»P-t»P" 3-3 14 
Mn II 1258.51 15 40 3d»t«4P)4*- a'P  t»P° 2-3 14 
Mn II 1259.05 12 3d»(a4G)4s-3d44s4p a»G-q*F* 4-3 14 
Mn II 1259.56 8 41 3d*(a4P)4s - a»P-v»D* 1-2 14 

Mn II 1259.97 6 3d»(a»S)4s-3d«4s(a«D)4p a"S - v»P* 2-1 14 
Mn II 1260.52 I 3d«-3d44s4p b»G  sKJ* 5-5 14 
Mn II 1260.77 1 41 3d»(a4P)4s- a*P-v*D* 2-1 14 
Mn II 1261.27 8 3d»(a4G)4s-3d44s4p a*G  qsF* 3-2 14 
Mn il 1262.35 4 41 3d*(a4P)4s - a*P-v»D 1-0 14 

Mn II 1262.57 4 3d»(a4P)4s - a'P-u»F° 2-3 14 
Mn II 1263.79 1 3d»U4P)4s - a»P - u*r 2-2 14 
Mn II 1264.45 12 3d»»a'T)4»- a»P  t»P* 3-2 14 
Mn II 1265.39 10 >) 3d»(a4P)4i - a»P-t»P° 1-2 14 
Mn II 1265.57 2 3d»-3d44s4p bH3 - sf.' 4-4 14 

Mn II 1266.13 8 3d»(a*G)4s - 3d44s4p a»G  u'H" 5-6 14 
Mn II 1268.90 10 40 3d»(a4P)4s - a*P ;P* 2-1 14 
Mn II 1269.42 r 40 3<!»(a4P)4s a*F   tsP° 1-1 14 
Mn II 1269.54 6 id*-3d44s4p b*3 - sHT 3-3 14 
Mn II 1271.22 2 3d»(a*S)4p - 3d»(a«S)9s z'F - TS 2-3 14 

ME II 1272.18 6 3d,(a4G)4s - 3d44s4p 
3d'(a»S)4p - 3d»(a»S)9s 

HHJ - u'H" 4-5 14 
Mn II 1274.08 2 z7P° - 'S 3-3 14 
Mn II 1274.84 2 3ds(a4G)4s - 3d44s4p aKJ - u3H" 3-4 14 
Mn II 1275.10 2C 59 3d»(a4D)4s - b'D - s*P° 4-3 14 
Mn 11 1275.97 40 58 3d»(a4D)4s - b*D-tsF° 4-5 14 

Mn 11 1276.24 20 59 3dV3»D)4s- bsD - ssP° 2-3 14 
Mn II 1276.45 8 59 3«i'(a4D14s - b»D - s»P° 1-2 14 
Mu II 1276.77 10 59 3d"(a4D)4s - bsD-ssP° 3-2 14 
Mn II 1277.12 20b 59 3d»(a4D)4s - b»D - s«P° 2-1 14 
Mn II 1277.12 20b 58 ?d»(a4D)4s - b'D  t«F" 3-4 14 

Mn II 1277.82 20 58 3ds(a4D)4s - b"D-t«F 2-3 14 
Mn II 1278.369 10 3ds(a«S)4p-3d5{a«S)9s z *P* - 7S 4-3 14 
Mn FI 1278.75 15 58 3d'(a4D)4s - b»D - t5FJ 2-2 14 
Mn 11 1278.90 2 3ds(a4G)4s-3d4«s(a4H)4p a»G   x'V 5-6 14 
Mn II 1279.09 10 58 3d5(a4D)4s - bsD - ts» -° 1-1 14 

Mn II 1279.44 2 58 3d»(a4D)4s - b»D - t»F° 2-' 14 
Mn II 128011 !0 3d'-3d44s4p b^-q'F" 5-4 14 
Mn II 1284.76 2 3d5(a4G)4s-3d44s(a4H)4p aHi - xT 4-5 14 
Mn II 1285.95 8 3d«-3d44s4p b^G-q'F" 4-3 14 
Mn II 1287.978 15 57 3d5(a4D)4s - 3d44s(b4D)4p b=D - u5D° 4-4 14 

Mn II 1289.13 15 57 3ds(a4D)4s-3d44s(b4D)4p b5D - usD° ?-4 14 
Mn II 1289.35 8 3d»-3d44s4p b'Ti-q'F" 3-2 14 
Mn II 1290.52 8 6 3d6(a«S)4s-3d5(a,S)5p asS - w5F 2-1 14 
Mn II 1290.93 10 6 3d5(a«S)4s - 3d*(aeS)5p asS - w«P" 2-2 14 
Mn II 1291.58 10 S 3d5(a"S)4s-3d»(a*S)5p a5S-v»r 2-3 14 

Mn II 1291.70 ;o 3d5(a4D)4s - 3d44s(b4D)4p bsD - usD° 4-3 14 
Mn II 1292.57 10 3d8-3d44s4p b*G - u3H° 5-6 14 
Mn II 1292.87 !5 57 3d5(a4D)4s - 3d44s(b4D)4p b5D - u5D° 3-3 14 
Mn II 1293.92 I 3ds(a'P)4s-3d44s(b4D)4p a'P-u5?" 3-3 14 
Mn II 1294.437 2 3d*(a4P)4s - 3d44s(b4D)4p a5P - u5P° 7-3 14 

Mn II 1294.803 10 57 ?-Is(a4D)4s - 3d44s(b4D)4p bäD - u5D° 1-2 14 
Mn II 1295.15 10 57 _ ,5(avD)4s - 3d44s(b4D)4p b5D - u5D° 3-2 14 
Mn II 1295.74 6 57 3d5(a4D)4s-3d44s(b4D)4p b5D - u5D° 0-1 14 
Mn II 1296.03 3 57 3d5(a4D)4s - 3d44s(b4D)4p b»D  u5D° 1-1 14 
Mn II 1296.43 6 57 3d5(a4D)4s - 3d44s(b4D)4p bäD - uäD° 2-1 14 

Mn II 1296.67 5 57 3dä{a4D)4s - 3d44s(b4D)4p b5D - u5D° 1-0 14 
Mn II 1298.800 6 3ds(a*G)4s-3d44s4p a*G - HF° 5-4 14 
Ma II 1299.09 5 3d5(a4P)4s - 3d44s4p b3P  s»D° 2-3 14 
Ka II 1299.66 5 3d«-3d4 4s 4p b>G - u'H0 4-5 14 
Mn H 1300.52 I 3d6(a4G)4s-3d44s4p aHi - r'F" 4-4 14 

Mn II 1301.06 4 3d5(a4P)4s-3d*4s(b4D)4p a5P - u5P° 3-2 14 
Mn II 1301.31 3 3d6(a4D)4s-3d44s(b4P)4p ';SD - y5S° 2-2 14 
Mn II 1302.12 I 3d5(a4P)4s-3d'4s(b4D)4p aep. U5P° 1-2 14 
Mn II 1302.61 9 3d5(a4G)4s-3d44s4p aKJ - r»F° 4-3 14 
Mn II 1303.12 1 3d5(a4G)4s - 3d44s4p a^ - r'F0 3-3 14 
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Mn II Mn II 

Ekmcai Wavelength Intensity Muttipiel Configuration Term Si Reference» 

Mo II 1303.52 4 Jd«-3<J44i4p b*G-u»H* 3-4 14 
Mn II 1305.136 10 3«t*(a<G)4s - 3d«4s4p a»G-i*r 3-2 14 
Mo II 1305.63 15 56 3d«(a«D)4i - b»D-«»P* 4-3 14 
Mo II 1305.87 5 3d«-3d44t<a4H)4p b*G-x»I* 5-6 14 
Mo II 1306.17 5 3d»(a4P)4s - 3d44s(b«D)4p a«P-u»P* 2-1 14 

Mo II 1306.81 10 3d»(a4D)4i - b»D t»r 3-3 14 
Mo II 1307.41 1 3d»(a4D)4s - b*D - v*D' 3-2 14 
Mo II 1308.16 1 3d»(a4P)4s - 3d44*4p b*P-s*D* 2-2 14 
Mo II 1305.29 1 3d»(a«D)4ji - b»D-v«D*          I 2-1 14 
Mo II 1309.72 3 3d'(a4P)4s - 3d44s4p b*P-s»D' 1-2 14 

Mo II 1312.80 2 3d«-3d44s(a4H)4p b»G - x«I* 4   5 14 
Mo II 1313.41 2 56 3d*(a4D)4j - b«D-t»P* 1-2 14 
Mo II 1313.77 10 56 3d»(a4D)4s - b»D-t«P* 3-2 14 
Mo II 1316.16 9 80 3d»(a«S)4p-3d»<B«S)7d z'F-T) 2-3 14 
Mo II 1317.39 3 5S 3d«(a4D)4s- b»D - t«P* 0-1 14 

Mo II 1317.70 4 56 3d»(a4D)4s - b>D-t»F 1-1 14 
Ma II 1318.09 3 56 3d»(a4D)4s - b*D-t*F 2-1 14 
Mn II 1319.21 10 80 3d«(a«S)4p-3d»(a«S)7d z'P'-'D 3-4 14 
Mn II 1323.76 15 80 3d«(a«S)4p - 3d«(a«S)7d z'F-'D 4-5 14 
Mo II 1323.78     P 80 3d*(a«S)4p-3d*(a«S)7d zT^-T) 4-4 14 

Mn II 1323.81     P 80 3d»(a«S)4p - 3d«(a«S)7d z'P'-'D 4-3 14 
Mn II 1326.63 10 3d«-3d44s4p b*G-r*F 5-4 U 
Mn II 1327.48 12 79 3d»fa»S)4p - 3d»(a«S)8s z'F-'S 2-3 14 
Mn 11 1329.25 1 3d«-3d44s4p 

3ds(a*S)4p - 3d'(a*5)8s 
b»G  r*F 4-4 14 

Mn II 1330.61 12 79 z'P°  'S 3-3 14 

Mn U 1331.42 8 3d«-3d4 4s 4p b*G-r*F° 4-3 14 
Mn II 1335.27 25 79 3d»(a«S)4p-3d»(a«S)8s z'F-'S 4-3 14 
Mn II 1344.14 50 3d'(a4P)4s - 3d44s(b4P)4p b*P-y»S° 2-1 14 
Mn II 1344.35 6 3d*(a4D)4s - 3d44s(b4D>4p b*D - u»P 4  3 14 
Mn II 1345.62 2 3d*(a4D)4s - 3d44s(b4D)4p b»D-u»P° 3-3 14 

Mn II 1345.77 !5 3d»(a4P)4s - 3d44s(b4P)4p b»P-y*S<' 1-1 14 
Mn II 1346.94 1 3d*(a4P)4s-3d44s(b4P)4p b'P-y'S'' 0-1 14 
Ma II 1349.41 5 3ds(a4D)4s-3d44s(b4D)4p b*D-v*F 4-5 14 
Mn II 1352.17 4 3d»(a4F)4s- a»F-r»F° 5-5 14 
Mn II 1352.83 1 3d»(a4D)4s - 3d44s(b4D)4p b»D-v»F 4-4 14 

Mn II 1353.33 6 3d«(a4D)4s - 3d44s(b4D)4p b»D-u»P* 3-2 14 
Mn II 135:v90 1 3d»(a4F)4s- a«F-r»F 4-4 24 
Mn II 1354.08 5 3d»(a4D)4s-3d44s(b4D)4p b»D - v'F 3-4 14 
Mn 11 1355SO 1 3d«(a4D)45-3d44s4p b»D-t»G0 3-4 I.» 
Mn 11 1356.74 1 3d«(a4D)4s - 3d44s4p bTOfG" 2-3 14 

Mn II 1357.45 5 Sd«(a4D)4s-3d44s(b4D)4p b«D - v»F° 2-3 14 
Mn II 1357.91 1 3ds(a4D)4s-3d44s(b4n)4p bsD-u»P° 1-1 14 
Mn II 1358.32 1 3d*(a4D)4s-3d44s(b4D)4p b*D-u»P* 2-1 14 
Mn II 1359.86 2 3d«(a4D)4s-3d44s(b4D)4p b»D - v»F 1-2 14 
Mn II 1360.24 0 3d5(a4D)4s - 3d44s(b4D)4p b'D - v»F 2-2 14 

Mn II 1361.60 2 3d»(a4D)4s - 3d44s4p b'D - s'D" 3-3 14 
Mn II 1368.53 2 3d«(a4D)4s-3d44s4p b'D-q'F" 3-4 14 
Mn II 1371.73 5 3d»(asI)4s-3d44s4p a»I - s*G° 6-5 14 
Mn II 1372.48 2 3d5(a4D)4s - 3d44s4p b'U-q'F 2-3 14 
Mn II 1373.17 2 3d"-3d44s(b4P)4p a'D-y^S" 2-i 14 

Mn II 1374.81 1 3d'(a4D)4s-3d44s4p b»D-qsF° 1-2 14 
Mn II 1375.11 4 3d»(a»I)4s-3d44s4p a»I - sKT 5-4 14 
Mn II 1377.94 15 14 3d«-3d»(a«S)5p a5D - w«P° 4-3 14 
Mn II 1380.32 1 3d»(a4D)4s-3d44s4p b»D-s»D°       ? 1-1 14 
Mn II 1382.30 10 14 3d«-3d»(a«S)5p a'D - w»P° 3-2 14 

Mn II 1383.05 4 14 3d«-3d"'(a«S)5p a'D - w»P° 3-3 14 
Mn II 1385.43 4 14 3d«  3d»(a«S)5p a'D-w'P" 2-1 14 
Mn II 1385.89 10 14 3d«-3d«(a«S)5p a'D-w'F 2-2 14 
Mn II 1387.75 6 14 3d«-3d5(a«S)5p a'D - w'P* 1-1 14 
Mn II 1388.21 2 14 3d«-3ds(a«S)5p a'D-w'F 1-2 14 

Mn II 1388.87 3 14 3d»-3ds(a»S)5p a'D-w'F 0-1 14 
Mn II 1397.17 3 3d»(a«S)4p-3d»(a«S)7d z'P" - »D 3-3 14 
Mn II 1397.39 6 3d«(a«S)4p-3d»(a«S)7d z»P° - »D 3-4 14 
Mn II 1399.15 2 3d»(a«S)4p-3d«(a«S)7d zlF-»D 2-1 14 
Mn II 1399.24 3 3d«(a«S)4p-3d«(a«S)7d z'F-'D 2-2 14 
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Mn II Mo II 

Element W.velenjth Intensity Mulljplel Configuration Ton J-J Kefcrencet 

Mn II 1399.39 4 3d»(a*S)4p - 3d*(a«S)7d z*P*   »D 2  3 14 
Mn II 1400 54 2 3d»(a*S)4p  3d»(»«S)7d z»P* - «D 1-0 14 
Mn II 1400.57 3 3d»(a«S)4p-3d»(a«S)7d z»P*-»D 11 14 
Mn II 1400 66 2 3d*(a«S)4p - 3d»(a«S)7d z»P*-»D 1-2 14 
Mn U 140951 25 3d*(a*I)4?-3d44s4p al-u'H* 7  6 14 

Mn II 14«.» 5 3d»(a'I)4t-3d44«4p 
3d»(a«S)4p - 3d»(a«S)6d 

al-u'H* 6  6 14 
Mn II 1410.913 25b 78 zTP*  T) 2-3 14 
Mn II 1411.28 4 3d»(a4D)4a-3d44i(b4P)4p b'D-y'S' 2-1 14 
Mn II 1411.55 4 3d»(a4D)4t-3d44f(b4P)4p b»D-y'S" 11 14 
Mn II 1414.18 4 88 3d«(a4F)4s-3d»(a»S)6f a»F-*r 1-1 14 

Mn II 1414.40 30 78 3d»(a«S)4p - 3d»(*«S)6d zTP*-n> 3-4 14 
Mn n 1414.73 6 3d»(a*D)4s - 3d'(a«S)6f c*D-*F* 2-2 14 
Mn II 1415.15 30 3d,(a*I)4s - 3d44s4p a»I - u'H" 6-5 14 
Mn II 1415.43 6 3d'(a*I)4s - 3d"4$4p aM-uUT 5  5 14 
Mn II 1415.75 35 3d»(a*I)4s - 3d44s(a4H)4p a'1-xl* 7-7 14 

Mn II 1417.95 10 93 3d*(a«S)4p - 3d»(a»S)8f z»P*-»S 3-2 14 
Mn II 1418.13 18 3d»(a«I)4s - 3d44s4p a'l - u»H° 5-4 14 
Mn II 1418.48 15 88 3d»(a4F)4s - 3d»(a«S)61 a*F - »F* J-5 14 
Mn II 1418.63 12 88 3d»(a4F)4s - 3d»(a*S)6f a»F - »F* 4-4 14 
Mn II 1419.61 40 78 3d«(a*S)4p - 3d»(a«S)6d zV-n> 4-5 14 

Mn II 1420.24 8 93 3d'(a«S)4p-3d»(a«S)8s z»P°-«S 2  2 u 
Mn II 1421.71 5 93 3d»(a*S)4p-3d'(a«S)Ss z»P*-»S 1? 14 
Mn II 1421.77 2 3d»(a4F)4s - 3d44s(b4D)4p a»F  s»F° !-l I! 
Mn II 1421.87 3 3d'(a4F)4s - 3d»(a«S)6f a»F - »F° 3-3 14 
Mn II 1422.36 3 3d»(a»D)4s-3d44s(b4D)4p c'D - s»r 2-2 14 

Mn II 1422.42 2 3d»(a»D)4s - 3d44s(b4D)4p c'D **F 2-3 14 
Mn II 1423.48 2 3d»(a'D)4s - 3d44s(b4D)4p c;D - s»F* 3-2 14 
Mn II 1423.55 4 3d»(?*D)4s - 3d44s(b4D)4p c'D - »»F* 3-3 14 
Mt. II? 1424.49 5 14 
Mn II 1425.03 3 3d«(a4F)4$ - 3d»(a«S)6f a'F  V 2-2 14 

Mn II 1425.40 12 3U»(a»I)4s - 3d44s(a4H)4p a'l - x'F 7-6 14 
Mn II 1425.544 20 3d»(a'I)4»-3d44s(a4H)4p a'l - %*l° 6-6 14 
Mn II 1425.93 12 87 3d*(a4F)4s - 3d44$(b4D)4p a'F - s»F° 5-5 14 
Mn II 1426.15 1 87 3d»(a4F)4s - 3d44s(b4D)4p a'F - s'F 5-4 14 
Mn II 1426.32 10 87 3d'(a4F)4s - 3d44s(b4D)4p a*F  s»F° 4-4 14 

Mn II 1426.43 3 87 3d*(a4F)4s - 3d44s(b4D)4p a«F-»»F 4-3 14 
Mn II 1428.19 0 14 
Mn II 1428.85 2 3d»(a4F)4s - 3d"4s4p a'FfG" 5-3 14 
Mn II 1429.02 2 3d»(a4F>4s - 3d44s4p a'FfG' 4-5 14 
Mn II 1429.60 1 3d3(a4F)4s - 3d*4s(b4D)4p a'F - s'F°        ? 3-4 14 

Mn II 1429.66 2 3d'(a4F)4s - 3d*4s(b4D)4p a'F-s'F" 3-3 14 
Mn II 1430.37 0 3d*(a»D)4s-3d44s4p c'D - s'D" 2-3 14 
Mn II 1430.77 10 3d»(a'I)4s-3<J44s(a4H)4p a»! - *'!' 6  5 14 
Mn II 1431.046 20 3d»(a»I)4s - 3d44s(a4H)4p a'l - x*T 5-5 14 
Mu II 1431.36 3 3d'(a4F)4s - 3d44s4p a'F-tXJ0 3-4 14 

Mn II 1431.52 2 3d»'a»D)4s - 3d44s4p c'D - s'D" 3-3 14 
Mn II 1432.18 1 3d»(a4F)4s - 3d<4s4p a'F  t"G° 3-3 14 
Mn II 1432.78 40 86 3d»(a4F)4s - 3d44s(b4D)4p a'F-vKT 5-6 14 
Mn II 1432.95 5 3d»(a'D)4s - 3d44s(b4D)4p c'D - vH}° 3-4 14 
Mn II 1433.08 4 86 3d'(a4F)4s - 3d44sfb4D)4p a'F - vKT 1-2 14 

Mn II 1433.27 4 3d»(a,D)4s - 3d44s(b4D)4p c'D - VKJ° 2-3 14 
Mn II 1433.50 15 77 3d»(a'S)4p - 3d»(a'S)7s z'P" - 7S 2-3 14 
Mn II 1433.63 6 3d«(a«D)4s - 3d44s(b4D)4p c'D - v»G° 2-2 14 
Mn II 1434.26 10 86 3d»(a4F)4s - 3d44s(b*D)4p a'F - v«G° 5-5 14 
Mn II 1434.44 30 86 3d»(a4F)4s - 3d44s(b4D)4p a'F - vKJ° 4-5 14 

Mn II 1434 79 lh 86 3d'(a»D)4s-3d44s(b4D)4p c'D - v«G° 3-2 14 
Mn II 1435.68 lh 86 3d»(a4F)4s - 3d44?(b4D)4p a*F - v*G° 5  4 14 
Mn II 1435.87 4 86 3d»(a4F)4s-3d44s(H4D)4p a5F • v»G° 4-4 14 
Mn II 1437.13 15 77 3d«(a«S)'.p-3»1s(a*S)7? z'P°  *S 3-3 W 
Mn II 1437.32 1 86 3d»(a4F)4s-3d44s(b4D)4;> a'F - v*G" 4-3 14 

Mn II 1437.42 4 3d«(a*F)4s - 3d44s4p b'F - s»G° 4-5 14 
Mn II 1437.70 3 3d»(a4F)4s - 3d44s4p a»F - s»D° 3-3 14 
Mn II 1438.71 1 3d«(a*D)4s - 3d44s(b4D)4p c'D - s»F° 1-2 14 
Mn II 1439.16 15 86 3d5(a4F)4j - 3d44s(b4D)4p a«F - v«G° 3-4 14 
Mn II 1440.63 8 86 3d»(a4F)4s   3d44»{b4D)4p a'F - v«G° 3-3 14 
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Mn II Mn II 

Element Wavelength Intensity Multiple! C^af«uratwa Terts J-J Reference» 

Mn 11 1440.81 0 3t,*(a«F)4i - 3d«4i^P b^F  J«G- 4-4 14 
Mn II 1440.96 1 86 3d»(«4F)4s - 3d44t(b4D)4|< a*F - v«G' 3-2 14 
Mn II 1441.37 1 3d*(i*D)4« - 3d44i4p c'D  s'D* 2-2 14 
Mn II 1442.78 10 3d»(a«D)4s-3d44s4p 

3d*(a»5)4j> - 3d»(«*S>7» 
c*D-c'F* 2-3 14 

Mn II 1442.594 25 77 4-3 14 

Mn I! 1443.46 7 M*(asD)4i - 3d«4s4p c'D  q'F* 3-3 14 
Mn II 1443.85 10 3d1«»4F^i-3d44s(b«C/4p a*F   v*G° 2-3 14 
Mn II 1444.01 « 3d*(a»F)4i - 3d44s4p b»F - i*G' 4  3 14 
Mn II 1444.19 6 3d*(a4F)4s  3J«4s<»- -014p a»F  v*G' 2-2 14 
Mn II 1444.58 3 3d»(a'D)4$ - Sd'^/.p c'D  q'F* 2-2 »4 

Mn II 1445.43 2 3d»(a4F)4s-3d44s4p a«F  q'F" 3-4 14 
Mn II 1446.908 20 3d*(a'F)4* - W ls4p a'F-w«G' !-2 14 
Mn II 1447.49 15 3d*(a,D)4$-'.d44s4p c'D - wKJ" 2-2 14 
Mn II 1447.86 10 3d*(a,0)4i   - '*4s4p c'D - w»G° 3-4 14 
Mn II 1448.08 15 3d»(a«D)4',   Jtf

44s4p c'D-w»G' 3-3 14 

Mn II 1448.47 4 3d*(a,F)4s-3d44s4p b»F-t»G* 4-4 14 
Mn II 1448.714 15 3d»(a,F)*s - 3d44s4p b'F - J*G° 3-4 14 
Mn II 144883 12 3d»(*4F)4s - 3d44s4p a*F  s'D° 3-2 14 
Mn II 1449 74 4 ?d»<a4F)4s - 3d44s4p a'F-q'F' 3-3 14 
Mn 11 1450.23 10 3<«i(a*D)4j - 3d44s(b4D)4p c'D - v»G0       ? 1-2 14 

Mn II 1450.46 12 3di(a''F)4$   3d44s4p a'F - *«G° 5-6 14 
Mn JI 1450.71 15 3d»(a4F)4s-3d44s4p a'F - wKT 4-5 14 
Mn 'A 1450.82 4 3d»(a4F)4s - 3d44s4p asF-w»G° 4-4 14 
Mn II 1452 05 6 3d»(a4F)4s - 3d44»4p a'F - s'D' 2-2 14 
Mn II 1452 99 3 3d»(a4F)4s - 3d' 4s4p a5F   q'F" 2-3 14 

Mn II 1454.03 6 3d»(a*F)4s-3d44!>4r b'F • fG° 2-3 14 
Mn II 1454.18 6 3d*(a4F)4s - 3d44ss- a'F - w'C 3-4 14 
Mn II 1454.40 1 3d'(a4F)4s-3d44s4p a'F - w»G° 3-3 14 
Mn II 1454.97 20 3d»(a,F)4s - 3d44s4p b'F - s'D° 4-3 14 
Mn II 1455.33 5 3d»(a4F)4s-VJ44s4p a'F-q'F" 2-2 U 

Mn II 1456.45 2 3d5(a'F)4s - 3d44s4p b'F-s'G0 3  4 14 
Mn II 1457.30 5 3d"(a*F)4s   3d44s4p b'F - t>G° 3-3 '4 
Mo !I 1437.67 7 3d»(a4F)4s - 3d44s4p a'F - w'G' 2-3 14 
Mn II 1458.18 3 3d*(a'D)4s - 3d44s4p c'D  s'D° 1-2 14 
Mn II 1459.72 2h 3ds(asF)4s - 3d44s4p b'F - s'D" 2-3 14 

Mn II KM .48 5 3ds<»'D)4s-3d44s4p c'D  q'F° i-2 14 
Mn II 1462.27 3 3d«-3d5(a4F)4p a'D - x5D° 4-3 14 
Mn II 1462.87 5 3d5(a2F)4s - 3d44s4p b'F-q'F' 4-4 14 
Mn II 1463.02 8 3d»(a»F)4s - 3d4<s4p b'F-s'D0 3-3 11 
Mn II 1464.572 30 3d«-3d'(a4F)4p a'D - x*D° 4-4 IS 

Mn II 1467.31 1 3d*(a,F)4s - 3d44s4p b'F - q'F" 4-3 I< 
Mn II 1467.53 10 3d,-3dI(a4F)4p a'D - x»D" 3-2 u 
Mn n 1468.03 20 3d4-3ds(a4F)4p a5D - x'D° 3 -3 u 
Mn ii 1470.33 0 3d« - 3ds(a,lF)4p a5D - x'D° 3-4 u 
Mn 11 1470.73 8 3d,-3di(a4F)4p a5D - x'D° 2-i u 
Mn II 1471.024 5 3ds(a»F)4s-3d44s4p b'F-q'F' 3-4 u 
Mn II 1471.19 7 3ds(a'F)4s - 3d44s4p b'F - s'D" 2-2 14 
Mn 11 1471.586 8 3d*-3ds(a4F)4p a5D - x5D° 2-2 It 
Mn II 1471.93 2 3da-3d5(a4F)4p aJD - x5D° 1-0 14 
Mn II 1472.08 -» 3d€ - 3ds(a4F)4p a'D - x'D° 2-3 14 

Mn II 1472.62 3 3d'-3d5(a2F)4p a'D-y'G0 4-5 14 
Mn II 1473.32 (j 3d,-3d5(a4F)4p a'D - x'D° 1 -1 14 
Mn 11 1474.:§ 1 3d4-3ds(a4F)4p a5D - x'D° 1-2 14 
Mn II 1474.54 !0 3d'(a*F)4s - 3d44s4p b'F-q'F 2-2 14 
ki II 1475.11 3 3d« - 3d*(a4F)4p a'D - yKJ" 4-5 14 

Mn h 1475.46 6 3vi*{aJF)4s - 3d44s4p b'F - q'F° 3-3 14 
Mn II 1475.72 5 3ds(aäD)4s. c'D - l'F° 3-4 14 
Mn II 1476.04 12 85 3ds(a4F)4s- a'F - t»F° 1-2 14 
Mn II 1476.64 12 3ds(aäD)4s - c'D - t5F° 2-2 14 
Mn II 1476.98 5 "'. 3d5(a4F)4s - a»F-t«F° 1 -I 14 

Mn 11 1477.61 3 3d»(a2D)4s - c'D - t»F° 2-1 14 
Mn II 1477.83 5h 3d»(a«D)4s - c'D - t*F° 3-2 14 
Mn II 1478.59 25 85 3dsta4F)4s - a'F  t»F* 5-5 14 
Mn II 1478 79 20 85 3d»(a4F)4s - a5F - t»Fc 4-4 14 
Mn II ! 479 76 1 85 id»(a4F)4s- a'F  t'F' 4-3 14 
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Mn II Mn II 

Element Wavelength l-U'.iily Müilipkt Configuration Term J   J References 

Mil 11 
Ms II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn Ii 
Mn II 
Mn II 
Mn II 

MR II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn I! 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn I, 

Mn II 
Mn II 
Mn II 
Mn II 
Mn I! 

Mn II 
Mn II 
Mn II 
Mn II 
Mn I) 

Mn II 
Mn II 
Mn II 
Mil I! 
Mn II 

Mn H 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
In II 

Mn II 
Mn I! 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn I! 

1480.16 
1480 85 

. 1481.35 
1 14t?..40 

-.183 35 

1483.685 
1484.45 
1486.068 
1486.40 
1486.55 

1486.66 
! 487.86 
1489.13 
1494.754 
1494.97 

1495.26 
1496.78 
1498.60 
1499.61 
1499.84 

1499.95 
1500.26 
1500.41 
1500.99 
1501.44 

1502.38 
1503.02 
1503.54 
1504.99 
1506.63 

1507.78 
1510.14 
1511.84 
1513.32 
1514.03 

151636 
1516.75 
1518.48 
1519.79 
1521.42 

1522.420 
1523.14 
1523.92 
1524.55 
1524.71 

1527.76 
1531.01 
1533.10 
1533.68 
1534.34 

1534.58 
1534.80 
1535.42 
1535.66 
1535.91 

1536.10 
'.536.63 
153C.808 
1537.070 
1537.56 

1538.14 
1538.43 
1539.24 
1539.33 
«539.99 

!0 
5 
Oh 
3 

10 
0 
8 
1 

12 

3 
50 
12 
20 

7 

S 
4 
8 
1 
8 

20 
5 
0 
4 
0 

3 
12 
10 
10 
4 

7 
8 
2 
5 
C 

0 
5 
! 
6 
0 

85 

85 

85 
85 

84 

84 

84 

84 

84 

84 

84 
84 

92 

3d« - 3d»(a4F)4p 
3d»(a,F)4s - 3d44&4p 

3d*   3d»(a"F)4p 
3d« - 3d5(a4F)4p 

3d»<a4F)4s- 

3d»(a4F)4p 

3ds'a4F)4p 
3rt*(a4F)4p 
3<i5(a4F)4p 

3ds(a4F)4p 
3d44s(b"D)4p 
3d445(b4D)4p 

3ds(a»D)4p 
3d44s(b4D)4p 
3d44s(b*D)4p 
3d44s(b'D)4p 

•3d44s(b4D)4p 

3d44s(b4D)4p 
3d44s(b4D)4p 
3d44s(b4D)4p 
3d44s4p 
3d44s4p 

3d44s4p 
3d"4s{t>4P)4p 
3d44s(b'D)4p 
3d44s4p 
3vl44s(b4D)4p 

3d44s4p 
-3d44s(b4D)4p 
3d44s(b4D)4p 

3d44s4p 

3d44s(b4D)4p 
3d44s(irO)4p 

3d«- 
3d»(a,F)4s 

3d" 
3d« 
3d« 

3ds(a4F)4S 

3d6i,a4F)4s- 
3d« 

3d5(a4F)4s 
3d5(a'F)4s 

3d« 
3d5;a*D)4s 
3ds(a5D)4s 
?«ls(a4F)4s 
3ds(a2D)4s 

3dä(a4i)4s - 
3ds(a»ü)4s - 
3d»(a4F)4s- 
3ds(a1I»4s • 
3d5(a4F)4s- 

3ds(a2D)4s- 
3ds(a2D)4s - 
3d5(a4F)4s - 
3ds(a4F)4s - 
3d>(a4t;)4s - 

3d5(a4F)4s - 
3d5(24F)4s ■ 
3d5(a4F)4s- 
3ds(a4F)4s - 
3ds;a4F)4s- 

3dMa2D)4s - 
3ds(a2D)4s- 
3d5(a2D)4s- 
3d5la*F)4s- 
3d5(a2D)4s - 

3ds(a4FMs- 
3ds(a2H)<!s 
3d5ia2F)4s- 
3d»i.'.2H)4s - 
3c">0>4F)4s - 

Jd4(aiH)4s- 
.,d5(a4P)4s • 

3d5(a2H)4s - 
3d5(a2H)4s- 
3d5(a4F)4s- 

3ds(a2D)4s- 
3ds(a2F)4s- 
3ds(asn>4s- 
3ds(asi 14s- 
3d5(asPHs - 

3d5(a45v>4s - 
3d5(a«S)4p - 
3d5(a4P)4s - 
3ds(a4F)4s - 
3d5(a4P)4*-3d44s(b4D)4p 

3d44s4p 
3d44s4p 
3d44s4p 

3d44s4p 
3d44s(a"D)4p 
3d44s4p 
3d44s4p 

3d44s4p 

3d44s4p 

3d44s(a«D)4p 
3ds(a«S)7s 
3d'4s(a,D)4p 

3d5(a4F)4s 
3d5(a2F)4s 
3d5(a4P)4-, 
3d5(a«S)4p 
3d5(a4P)4s 

3d44s4p 
3d44i(a«D)4p 
3ds(a«S)7s 
3d44s(a«D)4p 

asD x»r 
b'F s»D° 
a»U - y'C 
aäD x»F* 
asF - l*F* 

a'D - xäF° 
asF - t»F* 
r'D - ,5G° 
asD - JtsF° 
asD - x*F° 

asF t5Fc 

asF - tsF" 
a5D - x5F° 
i.5F - u»D° 
a*F - u5D° 

a4D - x3D° 
c3D - u5D° 
c3D - u5D° 
a5F - u4D° 
c3D - u5D' 

a»F 
c»D 
a5F 
c3D 
asF 

usD° 
u5D° 
r"F 
r>F° 

c3D - r"F° 
c3D-y3S° 
a5F - u5D° 
a'-F - r3F° 
a"F - u5D° 

a5F - r>F' 
a5F - u5D° 
asF - u'D" 
asF 
asF 

v5D° 
r3F° 

r3D 
c3D 
c3D 
a5F- 

v5Ü° 
u5D* 
usI)c 

u'F" 
c3D - u5F° 

a5F - u5F° 
b3H s'G" 
b3F - r>F° 
n3H 
asF 

s3G° 
u5F° 

b3H 3C° 
a5F - w5D 
b'H-t'G' 
b3H 
a5F 

c3D- 
b3F- 
c3D - x» 
b3F-tsV 

- XKJ 

a5P - w5D° 
z5P° - 5S 
a5P - w5P° 
a5F - x5G 
b3P - t3D" 

a5F - xKT 
b3F - HF" 
aJP - wsD° 

z5P" - 5S 
a'P - w5D° 

4-5 
2 I 
3 » 
3-3 
3 . 

3-4 
3 2 
1-2 

2-3 
2-2 
1-2 
5-4 
4-4 

3-3 
2-2 
I-' 
3-2 

4-3 
2-1 
1-0 
3-3 
4-4 

2-2 
1-1 
3 3 
3-4 
3-2 

3-3 
2-2 
2-1 
5-4 
2-2 

3-2 
1 -2 
1-1 
5-5 
3-3 

4-4 
6 5 
4-4 
5-4 
4-3 

4-3 
3-4 
5-4 
4-3 
1-2 

3-3 
3-2 
2-3 

2-2 
2-2 
1 2 

14 
14 
U 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
M 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
U 
i* 
14 

397 

jiüiitfiMaaHHMa 



Mn II MG II 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference» 

Ma II 1540.47 0 3d'(a4F)4s. 3d»(a*S)5f a»F-»F° 5-5 14 
Mn I! 1541.06 4 92 3d»(a«S)4p-3d'(a»S)7s z'P*-»i: 1-2 u 
Mn II I541..V» 0 3d»(a4P)4s - 3d44s(a«D)4p a»P-w5D° 2-1 u 
Mn !1 1542.16 1 3d»(a4P)4*-3J44s(a»D)4p a»F - *»D" 1-1 i* 
Mn II 1542 52 » 3d»(a4F)4s - a*F - xKT 3-4 U 

Mn II 1542.98 0 3<«(a4P)4s - 3d44s(b4D)4p b»P - t"D° 2-2 14 
Ku II 1543.28 o 3d»(a4P)4s-3d44s(a«D)4p a»p.w5D« 1-0 14 
An II 1545.13 ' 3d»(a4P)4«-3d44s(b4D)4p b'P-t»D° 1-2 14 
Mn il 1546.22 8 3d«-3d»(a,D)4p a*D-x»F       ? 2  2 14 
Mr II 1546.87 4 3d»-3d44s4p a*F-il»H* 3-4 14 

Mn II 1248*14 4 3d»(atG)4s - 3d44s4p C>G-SHJ° 5-5 14 
Mn II Ü49.25 0 3d»(alH)4s - 3d44s4p WH-qT 5-4 14 
Mn II 1550.41 4 3d«(a»G)4s - 3d44s4p cHi-   G° 4-4 14 
Mn II 15i'i.82 2 3d«(a»F)4s - 3d44s4p b'FsHj" 3-3 14 
Mn II 1552.60 2 3d»(a»G)4s-3d44s4p CHJ-SHJ° 5-4 14 

Mn II I5J3.85 0 3d5(a»H)4s-3d44s4p b3H-q3F° 4-3 14 
Mn II 1555.01 1 3d»(a*G)4s-3d44s4p c*G - s*G° 3-3 14 
Mn II ;J56.94 2 3d«(a'F)4s - 3d44s4p b>F-t»G0 3-3 U 
Mn II 1557.43 1 3d»(a4F)4s - 3d44s4p c3F - s*G° 4-5 14 
Mn II 1559.24 3 3ds(a»G)4s-3d44s4p cKJ-fG" 4-4 14 

Mn II 1561.17 4 3d5(a«G)4s - 3d44s4p c»G -\Hj° J-3 14 
Mn II 1561.61 4 3d»fa4F)4s-3d44s4p c'F-sKJ0 3-4 14 
Mn II 1562.57 1 3d*(aK})4s-3d44s4p cKJ-fG" 5-5 14 
Mn II 1563.61 6 3d»(a4F)4s - 3d44s4p c3F - sK}0 2-3 14 
Ms II 1564.897 30 3d«(a4G)4s - 3d44s(b4D)4p a»G - s3F° 5-4 14 

Mn II 1566.47 40 3d»(a4G)4s - 3d44s(a»D)4p aK5 - w5F" 6-5 14 
Mn II 1567 06 2 3d»(a4G)4s-3d44s(a«D)4p a»G - w»F° 5-5 14 
Mn II 1568.51 20 3d'(a4G)4s - 3d6(b»F)4p aK} - uKT 6-5 14 
Mn II 1569.08 1 Sd'Ca^Hs - 3d5(b»F)4p ■\>G - uHT 5-5 14 
Mn 11 1570.05 7 3d5(a'H)4s-3d44s4p b3H-u3H° 6-6 14 

Mn II 1572.13 5 3ds(a4G)4s - 3ds(b'F)4p aK5 - u»G° 5-4 14 
Mn II 1573 53 30 3ds(a*G)4s - 3d44s(b4D)4p aKJ - s3F° 4-3 14 
Mn II 1574.276 6 3d5(a*H)4s - 3d44s4p b3H - u3H° 5-5 14 
Mn II 1575.642 40 3ds(a4G)4s - 3d44s(a«P>)4p a*G - w'F" 5-4 14 
Mn II 1575.75 3 3d»-3d44s(b4D)4p a3D-t3D° 3-3 14 

Mn II 1575.94 10 3ds(a4G)4s-3d44s(a8D)4p a*G - w5F° 4-4 14 
Mn II 1577.22 3 3ds(aJH)4s-3d44s4p b3H - u3H° 4-4 14 
Mn II 1577.774 10 3d'(asH)4s-3d44s(a4H)4p b3H - xsI° 6-7 14 
Mn II 1578.90 20 3d»(a4G)4s-3d44s(b4D)4p aHi - s3F° 3-2 14 
Mn II 1581.39 3 3d»-3d44s(b4D)4p a3D - t3D° 2-2 14 

Mn II 1582.23 40 3d*(a4G)4s - 3d44s(a8D)4p aHr - w'F° 4-3 14 
Mn II 1582.35 10 3ds(a4G)4s-3d44s(a«D)4p a»G - w6F" 3-3 14 
Mn II 1584.38 1 3d«-3d44s(b4D)4p a3D-t3D° 1-1 14 
Mn II 1585.30 1 3d«-3d44s(b4D)4p a3D -t/TT 2-1 14 
Mn II 1587.il 50 3d5(a«G)4s - 3d5(b3F)4p a5C - x'D° 3-2 14 

Mn II 1587.15 7 3ds(a2H)4s-3d44s(a4H)4p b3H  x3I° 5-6 14 
Mn II 1587.38 1 3d5(a4F)4s-3di4s4p c3F - q3F° 4-4 14 
Mn II 1587.46 15 3d5(a4G)4s - 3d44s(asD)4p a'-G-w'F0 3-2 14 
Mn II 1589 "" 1 3d8(a*H)4s-3d44s(a4H)4p b3H - x3I° 6-6 14 
Mn II I590.3b9 20 3d5(a4G)4s-3d44s(a<D)4p a*G - w5F° 2-1 14 

Mn II 1592.76 0 3d8(a4F)4s-3d44s4p c3F - q3F° 3-3 14 
Mn II 1593.224 5 3d5(a3H)4s-3d44s(a4H)4p b3H - x3I° 4-5 14 
Mn II 1593.61 0 3d5(a*H)4s - 3d44s(a4H)4p bnH - x3I° 5-5 14 
Mn II 1597.18 2 3d5(a*G)4s-3d<4s4p c5G - u3H° 5-6 14 
Mn II 1601.84 5 3d5(aaG)4s-3d44s4p c^ - u3H° 4-5 14 

Mn II 1602.10 30 3d£{a4D)4s - 3d44s(a»D)4p b5D - wsD° 4-4 14 
Mn II 1603.87 5 3ds(a4D)4s-3d44s(a«D)4p b5D - w5D° 3-4 14 
Mn II 1604.19 0 3d"(a*G)4s-3d44s4p c3*] - u'H" 5-5 14 
Mn II 1605.33 0 3d6(a*G)4s-3d«4s4p cKi - u3H° 4-4 14 
Mn II 1605.467 60 3d«-3d44s'b4D)4p b^ - s3F° 5-4 14 

Mn II 1607.37 2 3de-3d3(b1'F)4p a3P-u3D° 2-3 14 
Mn II 1607.67 5 3d5(a4D)4s-3d44s(,-«D)4p b»D - wsD° 4-3 14 
Mn II 1609.50 3C 3d"(a4D)4s-3d44s(a«D)4p b5D - w5D° 2-3 14 
Mn II 1611.61 5 3d8(a4D)4s-3d44s(a«D)4p u'D-wH)0 1-2 14 
Mn II 1612 15 10 3d5(a4D)4s - 3d44s(a«ü)4p b5D - w"D° 3-2 M 
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Element Wavelength Intensity Multiplel Configuration Term J-J Reference« 

Mn II 1613.50 1 3d*(a4D)4s - 3d«4s(a*D)4p b*D-w»D" 0-1 «4 
Mo II I6P.62 3 3d*(a4F)4s - 3d44s4p c'F-u'H* 4-5 14 
Mn II 1614.56 5 3d*(a4D)4s - 3d44s(a«D)4p b*D - w»D'' 2-1 14 
Mn II 1615.050 2 3<!»(a«S)4s - 3d»(a4D)4p a»S -x»P* 2-3 14 
Mn II 1615.22 1 3d*(a«D)4s - 3d44s(a»D)4p b'D-w»D° 1-0 14 

Mn II 1615.79 60 3d*-3d44s(b4D)4p bXJ-s'F* 4-3 14 
Mn II 1616.79 5 3d»(a«S)4s - 3d»(a4D)4p a*S-x8P° 2-2 14 
Mn II 1617.34 4 3d»(a4F)4s - 3d44s4p c'F-u*H° 3-4 14 
Mn II 1618.34 2b 3d*(a*S)4s - 3d»(a4D)4p a»S - x'P" 2-1 14 
Mn II 1623.14 40 3d*-3d44s(b4D)4p b»G - s»F° 3-2 14 

Mn II 1625.28 10 76 3d»(a*S)4p-3d»(a*S)5d z'P'-'D 2-3 14 
Mn II 1625.35 20 76 3d»(a»S)4p-3d8(a«S)5d z'P'-'D 2-1 14 
Mn II 1625.89 10 3d»(a4D)4s - 3d44s(b4D)4p b^D-tl)0 3-3 14 
Mn II 1629.84 20 76 3d*(a*S)4p-3d»(a"S)5d z7P°-TD 3-4 14 
Mn II 1629.94 10 76 3d*(a«S)4p-3d5(a*'r';5J z'F-T) 3-3 14 

Mn II 1630.00 7 76 3d5(a8S)4p-3ds(a»S)5d z7P°-'D 3-2 14 
Mn II 1632.10 2 3d»(a4D)4s - 3d44s(h4D)4p b'D-fD" 2  2 14 
Mn II 1636.75 25 76 3d5(a«S)4p-3d8(a8S)5d zTP"-'D 4-5 14 
Mn II 1636.87 15 76 3d»(a«S)4p-3d»(a»S)5d zTP°-'D 4-4 14 
Mn II 1636.% 6 76 3d8(a8S)4p-3d8(a8r,5d z7P° - 'D 4-3 14 

Mn II 1642.90 1 3d'(b*F)4s-3d44s4- d3F - s3D° 4-3 14 
Mn II 1643.08 2 3d8-3d44s(a8D)4p a3H-w8F° 6-5 14 
Mn II 1645.32 10 3d*-3d»(b1F;4p a»H-u»G0 6-5 14 
Mn II 1647.07 1 3d8(a*G)4s-3d44s4p cKS-i^F" 4-4 14 
Mn II 1649.52 1 3d8(aK})4s - 3d44s4p cKJ-r^F 5-4 14 

Mn I! ,t>5i.02 30 3d» - 3d«(b*F)4p a'F-u'D" 4-3 14 
Mn II 1652.91 10 3d8-3d5(b»F)4p a»H-u*G° 5-4 14 
Mn II i 653.00 2 3d8(b2F)4s - 3d44s4p d3F-q3F° 4-4 14 
Mn II 1655.04 1 3d"-3d8(b»F)4p a3F-u3D' 3-3 14 
Mn II 1658.37 3 3d8 - 3d8(b»F)4p a3F - u3D° 2-1 14 

Mn II 1659.50 0 3d5(a4F)4s-3d44s4p c^F-HF" 4-4 14 
Mn II 1660.06 10 3d6-3d44s(a8D)4p a3H-w8F°       ? 4-4 14 
Mn II 1660.516 10 3d8-3d5(b3F)4p a'H - u3G° 4-3 14 
Mn II 1661 576 0 3d5(b2F)4s - 3d44s4p d3F-q3F° 2-2 14 
Mr. II 1663.653 3 3d5(a2H)4s - 3d8(a8S)5f bm^F*         ? 5-4 14 

Mn II 1678.63 2 3d5(a8S)4s - 3ds(a4P)4p a5S - z3P° 2-2 14 
Mn II 1679.55 60 39 3d5(a4P)4s-3d44s(a8D)4p asp. vsp° 3-3 14 
Mn II 1680.401 40 39 3d5(a4P)4s-3d44s(a8D)4p a5P-v*P° 2-3 14 
Mn II 1684.58 10 75 3d5(a8S)4p-3d5(a8S)6s z7P° - 'S 2-3 14 
Mn II 1684.71 10 3d8-3d5(b2F)4p a3F - uH}° 3-3 14 

Mn II 1688.13 2 3d»-3dB(a*H)4p a3H - x'H° 6-5 14 
Mn 11 1689.25 2 3d«-3d44s(b4D)4p a3D - s3F° 3-4 14 
Mn II 1689.48 50 39 3d5(a4P)4s-3d44s(a8D)4p a5P-v6P° 3-2 14 
Mn II 1689.611 15 75 3ds(a8S)4p-3ds(a8S)6s z"P°-7S 3-3 14 
Mn II 1689.84 4 102 3d44s*-3d5(a6S)6f csD-sF° 0-1 14 

Mn II 1690.32 0 39 3d5(a4P)4s-3d44s(a8D)4p asp. V5P» 2-2 14 
Mn II 169i.248 40 39 3d5(a4P)4s-3d44s(a8D)4p asp. v3P° 1-2 14 
Mn II 1691.45 1 3d"-3d44s4p c3P - s3D° 2-2 14 
Mn II 1692.34 2 3d8-3d8(a4D)4p a5D - y3F° 3-4 14 
Mn II 1692.46 10 102 3d44s2-3d5(a8S)6f c5D-5F° 1-2 14 

Mn II 1694.24 50 3d»(a«S)4s-3d5(a4P)4p a5S - y5P° 2-\ 14 
Mn n 1696.51 60 3d5(a8S)4s-3d5(a4P)4p asS - ysP° 2-2 14 
Mn II 1697.19 80b 75 3d5(a8S)4p-3d5(a8S)6s zTP° - 7S 4-3 14 
Mn II 1697.19 80b 39 3d5(a4P)4s-3d44s(a8D)4p a5P - v5P° 2-1 14 
Mn II 1697.53 12 102 3d44sa-3d8(a8S)6f c5D - 5F° 2-3 14 

Mn II !698.127 10 39 3d5(a4P)4s-3d44s(a8D)4p a'P - v8P° 1-1 14 
Mn II 1700.34 100 3d8(a8S)4s-3d'(a4P)4p a5S - y8P" 2-3 14 
Mn II '700.60 1 3d8-3d44s(b4D)4p a3D-s3F° 1-2 14 
Mn II 1700.69 3 101 3d44s2-3d44s(b4D)4p c5D - s°F° 0-1 14 
Mn II 1703.37 5 101 3d44sJ-3d44s(b4D)4p csD - s8F° 1-2 14 

Mn II 1704.87 15 102 3d44s2-3d5(a8S)6f c5r» - 8F° 3-4 14 
Mn II 17C6 57 10 3u5(a4D)4s - 3d44s(a8D)4p b5D - w»F° 4-5 14 
Mn II ■70S.2*7 100 3d*-3d»(a*G)4p asH - vHi° 6-5 14 
Mn II i /08.i.i 4 1G1 3d'4s2-3d44s(b4D)4p c"D - s8F" 2-2 14 
Mn II 1708.65 6 101 3d44s»-3d443(b4D)4p csD - s8F° 2-3 14 
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Mn II Mn II 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Mn II 1711.83 100 3d*-3d*(a«G)4p a'H-v'C 5-4 14 
Mn II 1714.38 100 102 3d44s»-3d«(a«S)6f c«D - «F° 4-5 14 
Mn II 1715.25 1 id*-idl(aHi)ip a'H  vKJ" 4-4 14 
Mn II 1715.69 10 3d« - 3d»(b*F)4p a»F-t»F° 4-4 14 
Mn II 1715.98 12 101 3d«4s*-3d44s<b<D)4p c«D - s»F° 3-4 14 

Mn II 1716.14 12 101 3d44s»-3d44s(b4D)4p c'D - s'F* 3-3 14 
Mn 11 1716.78 80 3d«-3d»(a1G)4p a'H-y'H" 6-5 14 
Mn II 1718.56 2 3d»(a«G)4s - 3d»(a4F)4p a«G - vaF° 5-4 14 
Mn II 1718.79 15 3d»(a4D}4s-3d44s(a«D)4p b«D - w»F° 3-4 14 
Mn II 1725.29 15 101 3d44s*-3d44s(b4D)4p c»D-s'F° 4-5 14 

Mn II 1725.441 20 3d«(a4P)4s-3d*(a,S)4p b»P-v»P 2-2 14 
Mn II 1725.61 10 101 3d44s»-3d44s(b4D)4p c»D  s1^ 4-4 14 
Mn II 1726.29 10 3d*(a4D)4s-3d44s(a«D)4p b»D w»r 2-3 14 
Mn II 1726.47 200 n 3d«-3d»(a4D)4p a«D - y5D° 4-3 14 
Mn II 1726.81 30 3d9-3d»(b1F)4p a»F-t*F" 3-3 14 

Mn II 1728.12 1 3d«(a4P)4s - 3d*(a*S)4p b>p-v>r 1-2 14 
Mn II 1729.57 5 3d«-3d44s(a«D)4p a»P-v«P° 0-i 14 
Mn II 1731.36 40 3d«(b*F)4s - 3d44s4p d^-r^F" 4-4 14 
Mn II 1731.7?, 0 3d*(a4D)4s - 3d44s(a«D)4p b5D - w»F° 12 14 
Mn II 1732.702 300 13 3d«-3d«(a4D)4p a«D - y5D° 3-2 14 

Mn II 1733.55 500 13 3d«-3d5(a4D)4p a5D - y5D° 4-4 14 
Mn II 1733.87 30 3d«-Jd5(aJH)4p asH-w3H° 6-6 14 
Mn II 1734.49 400 13 3d«-3d5(a4D)4p a»D - y«D° 3-3 14 
Mn II 1734.72 30 3d5(b*F)4s - 3d44s4p d«F - HF" 3-3 14 
Mn II 1737.43 5 3d5(a4P)4s-3d44s(b4D)4p bsP.wjpo 1-2 14 

Mn II 1737.929 300 13 3d«-3d5(a4D)4p a5D - y»D° 2-1 14 
Mn II 1738 347 100 13 3d«-3d5(a4D)4p a5D - y5D° 2-2 14 
Mn II 1738.51 10 3d«(bJF)4s-3d44s4p d»F - r»F 2-2 14 
Mn II 1740.156 200 !3 3d«-3d»(a4D)4p a5D - ysD° 2-3 14 
Mn II 1741.50 40 13 3d«-3d5(a4D)4p a5D - ysD° 1-0 14 

Mn II P41.65 50 13 3d«-3d5(a4D)4p a5D - y5D° 3-4 14 
Mn II 1742.00 200 13 3d* - 3d5(a4D)4p a»D - y5D° 1-2 14 
Mn II 1743.347 100 13 3d«-3d5(a4D)4p a5D - y5D° 0-1 14 
Mn II 1744.54 2 91 3d5(a«S)4p-3d«(a»S)5d z«P0-5D 3-2 14 
Mn II 1 744.69 20 3d«-3d«(a*H)4p a«H - w»H° 5-5 14 

Mn II 1744.86 10 91 3d5(a«S)4p-3d»(a«S)5d zspo. 5D 3-4 14 
Mn II 1746.99 10 3ds(a4D)4s-3d44s(b4D)4p b»D - s'F0 3-4 14 
Mn II 1747.92 2h 91 3d5(aeS)4p-3d5(a»S).'id z5P°-5D 2-1 14 
Mn II 1747.995 2h 91 3ds(a«S)4p - 3d»(a«S) 5d Z5p°. »D 2-2 14 
Mn II 1748.13 10b 91 3d5(a«S)4p-3ds(a«S)5d z5P°-6D 2-3 14 

Mn II 1749.93 40 3d«-3ds(a2H)4p a'H - w3H° 4-4 14 
Mn II 1750.18 8h 91 3d5(a«S)4p-3d5(a«S)5d z5P° - 5D 1-2 14 
Mn II 1751.60 20b 3d6(a4P)4s-3d44s(b4D)4p baP-w3P° 2-1 14 
Mn II 1752.40 8 3d8 - 3d5(a4D)4p a'D - x5P° 4-3 14 
Mn II 1752.92 0 3d«(a4P)4s - 3d5(a«S)5p a'P - w5P° 3-2 14 

Mn II 1754.12 1 3d5(a4P)4s-3d5(a«S)5p a5P - w5P° 3-3 14 
Mn II 1754.34 5 3d"(a4P)4s - 3d44s(b4D)4p b3P - w3P° 1-1 14 
Mn II 1754.65 0 3ds(a4D)4s - 3d44s(b4D)4p b3D - s3F° 3-3 14 
Mn II 1754.81 8 3d*(a4D)4s - 3d44s(b4D)4p b3D - s3F° 2-3 54 
Mn II 1755.04 0 3d5(a4P)4s - 3d5(a«S)5p a8P - w5P° 2-3 14 

Mn II 1756.30 10 3d"(a4P)4s-3d44s(b4D)4p b3P-w3P° 0-1 14 
Mn II 1756.80 1 3d«-3d«(aaG)4p a3H - u3F° 4-3 14 
Mn II 1757.44 2 3d« - 3d«(a*G)4p a3H - u3F° 5-4 14 
Mn II 1760.678 100 3d«-3d«(a4D)4p a5D - x5P° 3-3 14 
Mn II 1760.% 5 3d»(a4D)4s-3d44s(b4D)4p b3D - s3F° 1-2 14 

Mn II 1762.75 10 3d«-3ds(a4D)4p a«D - x5F 3-2 14 
Mn II 1763,94 15 3d»(a4P)4s-3d44s(b4D)4p b3P-w3P° 10 14 
Mn II 1765.502 100 3d»(a4D)4s-3d44s(a«D)4p b«D - v5P° 4-3 I< 
Mn II 1766.50 50 3d« - 3d»(a4D)4p a«D - xsF 2-3 14 
Mn II 1767.67 60 3ds(a4D)4s   3d44s(a«D)4p b«D-v«P° 3-3 14 

Mn II 1768.596 80 3d«-3d5(a4D)4p a5D - x«P° 2-2 14 
Mn 11 1769.08 8 3d«-3d»(b*D)4r a'F-w'D" 3-2 14 
Mn II 1770.444 10 3dä-3ds(a4D)4p a«D - x»P° 2-1 14 
Mn II 1772.00 2 3d«-3d8(a4F)4p a3P - v'U° 2-3 14 
Mn II 1772.35 30 3d«  3d«(a4D)4p aBD - x5P° 1-2 14 
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Intensity    : Multiple! j                          Configuration Term J   J Reference« 

Mn !1 1772.45 5 3d« - 3d5<a4P)4p a»D - t'D° 4-3 14 
Mr 11 1773.70 2 3d'-3d»(aJS)4p a'ii - v'P° 3-2 14 
Mn 11 1774.21 50 3d« - 3d»(a4D)4p a»D   x5P° 1 -1 14 
Mn li 1774.75 15 3d«-3d5(a»H)4p a'H-yT 6-6 M 
Mn II 1775.21 50d 3d«-3ds(a4I))4p a»D   ysF° 4-5 14 

Mn 11 1775.52 0 3d«-3d»(a4Fup a3P-v»D° 2-2 14 
Mn 11 1775.6V 6 3d44s2- csD - ssP° 0-1 14 
Mn U 1776.06 20 3de - 3ds(a4»i4p a4D - x'P" 0-1 14 
Mn II 1777.23 0 3d«-3ds(b»F)4p bKJ - u3G° 4-4 14 
Mn II 1778 0! 10 3d5(a4D)4s - 3d44s(a«D)4p bsD - v'F 1-2 14 

Mn II 1778.09 6 3d4 4s» - c»D s*r 1-2 14 
Mn II 1778.59 20 100 3d44s»- csD - ssP° 1-1 14 
Mn II 1778.692 100 3d5(a4D)4s-3d44s(a«D)4p b*D - v5P° 3-2 14 
Mn 11 1779.308 20 3d«-3d4 4s 4p e3F - r»F° 2-2 14 
Mn II 1779.59 1 3d« - 3d5(a2F)4p a'P-y'F" 2-3 14 

Mn li 1780.25 8 3d«-3d5«a4D)4p a»D - ysF° 4-4 14 
Mn 11 1781.82 1 3d44s»- csD - t5I-° 1 -2 14 
Mn 11 1781.93 1 3d«-3d44s4p c2F - r»F 3-2 14 
Mn 11 1782.626 8 3d'-3di(asG)4p a3F   u»F° 2-2 14 
Mn II 1783.06 1 3d«-3d5(a4F)4p a'P - v'F" 2-3 14 

V.n II 1783.!8 0 3d44s2- c5D - tsF0 1 -1 14 
Mn 11 1783.38 2 3d«-3d44s(b4D)4p a3D - w3P° 2-2 14 
Mn II 1783.51 15 3d«-3d44s(b4D)4p a2D - wsP° 3-2 14 
Mn 11 1783.63 10 3d'-3d5!aJG)4p a'F - u'F" 4-4 14 
Mn II 1783.72 20 100 3d44s2- c5D - s5F 2-2 14 

Mn M 1783.94 10 3d,-3ds(a2G)4p a3F - u»F° 3-3 14 
Mn II 1784.24 15 100 3d44s2- c5D - ssP° 2-1 14 
Mn II 1784.46 10 3d» - 3d5(a4P)4p a'D - z3ir 1 -2 14 
Mn II 1785.032 20 3d5(a4DI4s-3d44!,(asD)4p b5D - vsP" 0-1 14 
Mn II 1785.31 III 3d«-3ds(b2F)4p b3G - usG° 3-3 14 

Mn 11 1785.618 20 3d5<a4I))ls-3d44s(a6D)4p bsD - v5P° 1 -1 14 
Mn II 1785.73 1           1 3d44s2- csD-t5F° 2-3 14 
Mn II 1786.31 20 3d5(a4ni4s-3d44s(a6D)4p b5D - v5F 2-1 14 
Mn II 1786.86 10 3d«-3d5(a4P)4p a5D - z3D° 2-3 14 
Mr II 1786.97 3 3d5(b2F)4s   3d44s4p c'F-u'H0 3-4 14 

Mn II 1787.23 2 3d« - 3d*(a*G)vp a5D   z*G° 3-4 14 
Mn 11 1787.36 3 3d5(a4G)4s-3d5(a2G)4p a3G - v3G° 5-4 14 
Mn II 1787.48 1 3d44s2- c5D - t5F° 2-2 14 
Mn li 1788.43 tOh 3d5(a"(i)4s-3d:i(a2ü)4p a3G - v3G° 5-5 14 
Mn II I788.7?6 40h 3d«-3d5(a4D)4p a5D - y5F° 3-4 U 

Mn II 1789.63 8 3d5(a4G)4s-3d5(a2G)4p a^ - vH}' 4-3 14 
Mn II 1790.60 80 3ds(a4G)4s - 3d5(a2G)4p a3G   v3G° 4-4 14 
Mn II P90.79 20 100 3d44s2- c5I) - s5P° 3-3 14 
Mn II 1791.54 1 3d5(a4G)4s-3d5(a2G)4p a3G - v3G° 3-4 14 
Mn II 1791.67 2 3d5(a4G)4s-3d5(a2G)4p a3Q . v3G° 4-5 14 

Mn II 1791 88 25 100 3d44s2- c5D - s5P° 3-2 14 
Mn II 1792.52 0 3d44s2- c5D - t5F° 3-4 14 
Mn II 1793.753 30 3ds-3d5(a4D)4p arI) - y5F° 3-3 14 
Mn 11 1793.89 1 3d44s2- c5D - t5F° 3-3 14 
Mn II 1797.35 2 3d8-3d5(a4I))4p a50 - ysF° 3-2 14 

Mn II 1797.76 20 3d5(a4G)4s-3ds(a2G)4p a3G-y'H° 5-5 '4 
Mn 11 1799.81 40 3d6-3d5(a4D)4p a5D - y5F" 2-3 14 
Mn II : 800.959 2 3d9- c3P - u5F"        ? 2-3 14 
Mn 11 1801.04 1 3d5(a4G)4s-3d5(a2G)4p a3G-y'H° 4-5 14 
Mn II 1801.23 10 3ds-3d44s(b4D)4p a3D - w3P" 2-1 14 

Mn II 1801.27 50 100 3rl44s2 - c5D - s5P° 4-3 14 
Mn II 1801.63 8 3d8-3d:1(a4F)4p a3P - v3D° 1 -2 14 
Mn II 1803.00 10 3d44s2- csI) - t5F° 4-5 14 
Mn II 1803.43 20 3de-3d5(a4D)4p a5n - v'F* 2-2 14 
Mn II 1804.446 3d44s2- c5D - t'5F°         ? 4-3 C20.I4 

Mn II 1807.34 30 3d6-3d5(a4I))4p a5D - y=F° 1 -2 14 
Mn II 1808.72 40 3d6-3ds(a2H)4p a3H - y3I° 6-7 14 
Mn II 1808.96 40 3d8-3d5(b2F)4p a'G-w'F" 4-3 14 
Mn II 1809.43 30 3d6-3d5(a2F)4p aHI-y'F" 4 - 3 14 
Mn II 1809.97 30 3d"-3d5(a4I))4p asD - y5F° 1 -1 14 

H    He    Li    Be    B   C    N    0    F    Ne    Na   Mg    Al    Si    P   S   Cl    Ar   K    Ca   Sc   Ti    V   Cr    Mn    Fe   Co   Ni   Cu    Zn   Ga   Ge    As   Se   Br   Kr 
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Mn II Mn II 

Element Wavelength Inteiitity Multiple I Configuration Term J-J Reference« 

Mo II 1810.12 2 3d*-3d44s(b4D)4p a'D - w»P' 1-0 14 
Mn II 1811.89 10 3d» ■ 3d'(a4D)4p a'D - y*F° 0-1 14 
Mn II 181204 2 3u*-3d»(a4F)4p a»P - v»D° 0-1 14 
Mn II 1813.03 10 3d«-3d'(a4F)4p a'H - v»r 4-3 14 
Mn II 1813.283 8 99 3d44j»-3d44s(b4D)4p «;»D-u»D° 0-1 14 

Mn II 1813.866 30 99 3d44s»-3d44s(b4D)4p c*D-u»D° :-2 14 
Mn II 1814.47 25 3d«-3d»(a»H)4p a'H - yT 6 6 14 
Mn II 1815.24 40 99 3d44s* - 3d44s(b4D)4p c»D - u'D° 2-3 14 
Mn II 1815 57 5h 3d'(a4D)4s - 3d44s(a«D)4p b>D - w»D° 3-2 14 
Mn Ii 1816.284 25 99 3d44s»-3d44s(b4D)4p c»D - u»D' 3-4 14 

Mn II 1816.52 25 3d»(a«G)4s-3d5(a,H)4p a»G - wJH 5-6 14 
Mn II 1816.87 10 90 3d'(a»S)4p - 3d'(a«S)6s z'P" - »S 3-2 14 
Mn II 1816.91 10 3d*-3d»(b'F)4p bKJ - t'F" 5-4 14 
Mn II 1817.53 150d 99 3d*-3d»(a'H)4p a'H - w»G° 6-5 14 
Mn II 1818.38 100 3d«-3d,(a*H)4p a'H - w'G" 5-4 14 

Mn II 1819.62 15 3d'-3d'(a2H)4p a'H - y»P 5-6 14 
Mn II 1819.75 9 99 3d44s2-3d44s(b4D)4p c'D - u'D° 2-2 U 
Mn II 1820.22 SO 3d"-3d5(a»H)4p a'H - w'G0 4-3 14 
Mn II 1820.65 9 90 3d'(u»S)4p - 3ds(a»S)6s z«P° - »S 2-2 14 
Mn 11 1822.213 30 99 3d44s'-3d44s(b4D)4p c5D - u'D° 2-1 14 

Mn II 1822.71 1C 3d«-3d'(a2H)4p a'H - w'G" 5-5 14 
Mn II 1823.06 8 90 3d'(a«S)4p - 3d'(a'S)6s zsP° - »S 1 -2 14 
Mn II 1823.22 1 3d5(a4G)4s - 3d5(a«H)4p aHi ■ w'H° 5-5 14 
Mn II 1823.69 30 99 3d44s2-3d44s(b4D)4p c5D-u5D° 3-3 14 
Mn II 1825.22 3 3d«-3d'<a4F)4p a'F - v'D° 4-3 14 

Mn II 1826.59 20 3d'(a4G)4s-3d'(a2H)4p a»G - w'H° 4-5 u 
Mn 11 1827.076 100 99 3d44s2-3d44s(b4D)4p c5D - J5D" 4-4 u 
Mn II 1828.251 10 99 3d44s2-3d44s(b4D)4p c5D-u5D° 3-2 14 
Mn II 1829.43 60 3d'(a4G)4s-3d'(a2H)4p a'G-w'H" 3-4 14 
Mn II 1829.75 20 3d«-3d'(aJH)4p a'H - y'I° 4-5 14 

Mn II 1830.15 10 3d"-3d'(a4F)4p a'F - v'D" 3-3 14 
Mn II 1831.05 lOh 3d'(a4F)4s-3d'(a«S)4f a'F - 5F° 2-3 14 
Mn II 1831.66 40 3d5(a4G)4s-3d5(a4F)4p a'G - y5G° 6-6 14 
Mn II 1832.19 50 3d5(a4G)4s-3d5(a2G)4r a'G - u'F° 3-2 14 
Mn II 1832.47 1 3d5(a4G)4s - 3d'(a4F)4p a'G - y5G° 5-6 14 

Mn II 1833.30 20 3d'(a4G)4s-3d5(a'F)4p a'G - y'G° 5-5 14 
Mn II 1833.47 1 3d6-3ri'(a4F)4p a'F - v'D° 2-3 14 
Mn II 1833.91 15 3d«   3d'(a4F)4p a'F - v'D° 3-2 14 
Mn II 1834.47 15 3d'(a4Gl4s-3d»(a2F)4p a:G - y'G° 3-4 14 
Mn II 1834.57 30 3d"4s2-3d44s(b4D)4p c'D - u5D° 4-3 14 

Mn II 1835.91 100 3dD(a4G)4s - 3d'(a4F'i4p a'G - x'F° 4-3 14 
Mn II 1836.508 50 3d«-3d'(a4P,4p a'D - z'P" 3-2 14 
Mn II 1836.92 20 3d5(a4G)4s-3d5(a2G)4p a'G - u'F° 3-3 14 
Mn II 1837.13 80 3d'(a4G)4s-3d'(a2G)4p a'G - u'F° 5-4 14 
Mn II 1837.25 2 3d«-3d'(a4F)4p a'F - v'D" 2-2 14 

Mn II 1837.48 60 3d'(a'lD)4s-3d'(a2S)4p b'D - v-P° 3-2 14 
Mn II 1837.65 10 3d'(a4D)4s-3d'(a2S)4p b'D - v'P° 2-2 14 
Mn II 1837.86 1 3d5(a4G)4s-3d5(a4F)4p asG - x'F° 4-4 14 
Mn II 1838.05 10 98 3d44s2- c'D - v5D° 1   2 14 
Mn II 1838.25 2 3d«-3d'(a2F)4p a'r - y' F° 3-3 14 

Mn II 1838.604 30 98 3d44s2- c'D   v'D" 0-1 14 
Mn II 1839.59 15 98 3d44s2- c'D - v'D° 2-3 14 
Mn II 1840.29 100 3d'(a4G)4s - 3d*(a4F)4p a'G - x'F° 6-5 14 
Mn II 1840.45 2h 3d6-3d5(a2G)4p b'G - v'G° 5-4 14 
Mn II 1840.56 3h 3d5(a4G)4s-3d5(a2G)4p a'G - u'F° 4-4 14 

Mn II 1840.91 5 3d6-3d5(a2S)4p a'S-y'P" 0-1 14 
Mn II 1841.12 30 3d5(a4G)4s-3ds(a4F)4p a'G - x5F° 5-5 14 
Mn II 1841.33 10 3d'(a2F)4s-3d'(b:D)4p b'F-w'D° 3-2 14 
Mn II 1841.61 40 3d6-3d5(a2G)4p b'G   v'G° 5-5 14 
Mn II 1841.72 3 98 3d44s2- c'D - v'D° 1 -1 14 

Mn II 1841.947 100 3d6-3d5(a"F)4p a'F- y'F' 3-3 14 
Mn 11 1842.33 10 3d'(a4G)4s-3d'(a4F)4p a'G - y'G° 4-4 14 
Mn 11 1842.49 1 3d'(a4G)4s-3d»(a4F)4p a'G - y5G° 3-4 14 
Mn 11 1842.863 50 3d«-3d'(a4P)4p a'D-z'P° 2-2 14 
Mn II 1843.117 20 3o6-3d*(a4P)4p a'D - z'P° 0-1 14 
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Mn II Mn II 

K lenient Wivelentth Intensity Multiple! **oafi(un£)OB Tem J-J Reference» 

Mo II 1843505 iOO 3<i« - 3d*U«F)4p a»F-v»P 4-4 14 
Mn II 1843.78 1 98 3d'4s« - c»D-v»D' 3-4 14 
Mn II 1843.94 20 3d*-M»(bV)4p a»D  u*D* 3-3 14 
Mn 11 1844 027 6 98 3d44s*- c'D-v'D*       ? 2-2 C20.I4 
Mn II 1844.086 50 3d»-3d»(a«F)4p a*F - v»F 2-2 14 

Mn II 1844.794 20 14 
Mn II 1845.29 30 3d*(a<G)4s - 3d»(a4F)4p a*G  y»G* 3-3 14 
Mn II 1845.51 40 3d»(a4P)4s - 3d<4s(a*D)4p b*P - wsF* 2-1 14 
Mn II 1846.66 10 3d*-3d*(a«G)4p b*G-v*G* 4-5 14 
Mn II 1846.78 4 3d44s*- c»D - u«r 0-1 14 

Mn II 1846.93 10 3d*-3d»(a4P)4p a'D-z*F 1-2 14 
Mn II 1847.73 150 3d«-3d»(a"G)4p a»H   x*H* 6-6 U 
Mn II 1848.16 10 97 3d44s»- c«U - u»F° 1-2 14 
Mn II 1848.26 40 98 3d44s»- c»D - v»D° 3-3 14 
Mn 11 1848.52 2 3d«-3d*(a4F)4p a>F - v'F° 3-4 14 

Mn II 1849.94 3 97 3d«4s»- c»D  u»F 11 14 
Mn II 1850.00 20 3d5(a4D)4s - 3d*(a»S)4p b*D-v»P° 2-1 14 
Mn II 1850.43 3 3d*(a4D14s - 3ds(a,S)4p baD-v»P* 1-1 14 
Mn II 1850.60 1 96 3d44s*- c*D  t*F 1-2 14 
Mo II 1850.88 100 3d» - 3d»(a»H)4p a'F - w»G° 4-5 14 

Mn II 1851.44 60 3d« - 3d»(a,H)4p a»F-w»G° 3-4 14 
Mn II 1851.61 10b 97 3d44s*- c»D-u»F° 2-3 14 
Mn II 1851.61 10b % 3d44s«- c»D - t»P° 3-3 14 
Mn li 1852.lt 10 3dWF)4s - 3d44s(b4D)4p d'F - v«F        ? 2-2 14 
Mn II 1852.78 60 98 3d44s»- c»D-v5D° 3-2 14 

Mn I! 1853.05 2 3d«-3d5(a*G)4p a3H  x'H° 5-6 14 
Mo II 1853.272 300 12 3d«-3ds(a4P)4p a5D - y5P° 4-3 14 
Mn 11 1854.24 2 97 3d44s*- csD - u4F° 2-2 14 
Mn II 1854.89 40 98 3d44s*- c5D - vsD° 4-4 14 
Mn II 1855.14 8 3d«-3d5(a*G)4p asH - x»H° 6-5 14 

Mn II 1855.54 8 3d»(a4D)4s - 3d5(a*S)4p b»D - v'P° 1-0 14 
Mn II 1855.947 5h % 3d44s»- c5D-t5P° 0-1 14 
Mn II 1856.70 12 % 3d44«'- c6D - t5P° 2-2 14 
Mn II 1857.01 30h 3d44s» csD - usF° 3-4 14 
Mn II 1857.923 200 12 3d«  3di(a4P)4p a*D-y5P° 3-2 14 

Mn II 1859.11 lOh % 3d44s2- c5D - tsP° 1-1 14 
Mn II 1859.44 8 3d44s»- c5D - v5D° 4-3 14 
Mn II 1860.42 3 97 3d44s'- csD - usF° 3-3 14 
Mn II 1860.51 100 3d«-3ds(a2G)4p a3H - x3H° 5-5 14 
Mn li 1861.44 1 3ds(a4G)4s-?d8(a2H}4p a»G - yU" 5-6 14 

Mn II 1861.667 100 12 3d«-3d8(a4P)4p a5D - ysP° 2-1 14 
Mn II 1862.515 80 12 3d«-3d5(a4P)4p a5D - ysP° 3-3 14 
Mn II 1862.80 20h 96 3d44s2- c5D - t5P° 4-3 14 
Mn II 1863.48 20 3d5(a4D)4s - 3d5 a2G)4p b5D - y!G°       ? 4-4 14 
Mr. II 1864.400 80 12 3d«-3dsU4P)4p asD - y5P° 2-2 14 

*.n II 1864.615 40 97 3d44s2- c5D - u5F° 4-5 14 
Mn II 1865.16 5 3d« - 3d5(a2F04p a'G-w'G° 4-4 14 
Mn II 1865.30 2h 96 3d44s'- c5D - t5P° 2-1 14 
Mn II 1865.52 10h 96 3d44sJ- c5D - t5P° 3-2 14 
Mn II 1865.832 150 12 3d«-3d5(a4t)4p a5D - y5P° 1-1 14 

Mn II 1866.25 1 3d«-3d5(a2D)4p a3P - z'P° 1-1 14 
Mn II 1867.880 80 12 3d«-3d5(«4P)4p a5D - y5P° 0-1 14 
Mn II i8rV< :3 0 97 3d44s2- c5D - usF° 4-4 14 
Mn II 186b.33 :.D 12 3d«-3d5(a4P)4p a5D - y5P° 1-2 14 
Mn :, 1868.78 40 3d«-3d5(a2G)4p a3H - x3H° 4-4 14 

Mn II 1869.03 15 12 3d«-3d5(a4P)4p a5D - y5P° 2-3 14 
Mn II 1869.55 1 3d5(a4P)4s - 3d44s(a6D)4p asP - v7P°        ? 3-3 14 
Mn II 1871.39 20 3d«-3d5(a2H)4p WG-'v/W 5-6 14 
Mn II 1873.07 40 3d«-3d5(a4F)4p a3H - xH}° 6-5 14 
Mn II 1875.59 30 3d" - 3d5(a4G)4p a5D - z3H° 3-4 14 

Mn II 1876.11 1 3d5(a4G)4s - 3d5(a2G)4p a3G - y'G° 5-4 14 
Mn II 1877.16 30 3d6-3d5(a4G)4P a5D - z3F° 3-4 14 
Mn II ! 878.52 3h 3d«-3ds(a4F)4p a3H - x*G° 5-5 14 
Mn II 1879.09 5 3d«-3d5(a4G)4p a5D - z3F° 3-3 14 
Mn II 1879.66 

' 
3d« - 3d5(a2F)4p a3P - w3D° 2-2 14 

403 

-'■-"iriiitirrni limn II.IIIIMII M • I Ill—MM 



Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn I! 
Mn I! 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn 'I 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mr II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

Mn II 
Mn II 
Mn II 
Mn II 
Mn II 

1879 85 
1881.90 
1883.78 
1883.98 
1885 05 

1885.70 
1887.31 
1887.87 
1889.05 
1889 88 

1912.15 
I 1912.% 
I 1913.73 
j 1914.68 
j 1915.10 

1915.21 
1916.34 
1916.71 

! 1917.38 
1917.61 

1918.643 
1918.909 
1919.639 
1920.03 
1920.95 

1921.250 
1922.031 
1923.07 
1923.34 
1924.96 

1925.17 
1925.52 
1925.728 
1926.167 
1926.585 

j 1926.948 
I 1927.33 

1928.15 
1930.06 
1930.45 

40 
30 
10 
10 

1 

20 
2 

10 
20 
8 

1 1890.17 5 
1891.18 8 
1891.55 30h 
1892.02 50 
1892.40 10 

1893 288 M) 
1893.49 30 
1893.70 50 
1894.19 !  o 
1897.06 20 

1897.48 too 
1898.12 30 
1898.64 30 
1899.51 10 
1902.04 10 

1902.948 500 
1906.37 2u 
1907.49 20 
1907.84C 200 
1908.47 20 

1908.54 20 
1908.91 100 
1909.830 60 
1911.4! 300 
1911.76 2h 

1 
30 
20 

?.00d 
1000 

20 
0 

30 
3 

100 

200 
30 

300 
100 

2 

800 
100 
200 
200 

5 

5 
300 

Ih 
40 

500 

50 
10 
40 

3h 
30 

Mn II 

3d« - 3d»(a4F)4p 
3d«-3d»(a4F)4p 
3d«-3d«(a«H)4p 
3d«-3ds(a4F)4p 
M«-3d*<a*F>4p 

3d«-3d«(a«G)4p 
M«-3d»(a«G)4p 
3d«-3d»(a4P)4p 
3d«-3d*(j«H)4p 
3d«-3d»(a»G)4p 

3d«-3d»(a«F}4p 
3ds(a4D)4s - 3d»(a»H)4p 

3d« 3d*(a4F)4p 
3d«-3d»(a»G)4p 
3d«-3ds!a4F)4p 

3d« - 3d»<a«G)4p 
3d»'a«G)4s - 3d5(a*F(4p 

3d« ■ 3d*(a*G)4p 
3ds(a4P)4s - 3d»(a4F)4p 

3d« - 3d5(a»G)4p 

3d«-3d5(a4P)4p 
3d«-3ds(a4P)4p 
3d«-3d5(a*G)4p 
3d«-3d5(a<j)4p 
3d«-^dr(a«G)4p 

10 
iO 
II 

II 
10 

3d« 
3d5(a4G)4s 
3d»(a«G)4s 

3d8 

3d« 

3d*(a«G)4s 
3d« 

- 3ds(a2F)4p 
- 3d5(a2H)4p 
- 3d5(a»H)4p 
-3d5(a4P)4p 
- 3d5(a4F)4p 

II 
II 

95 

- 3d5(a:H)4p 
- 3dVa*F)4p 

3ii5-3d5(a*G>4p 
3d«-3d«(a«G)4p 
3d« - 3d5(a4P)4p 

3d5(a5F)4s - 3d5(b2D)4p 
3d5(a40)4s - 3d5(b2F)4p 

3d«-3ds(a2F)4p 
3d«   3d5(a4P)4p 
3d«-3d5(a<G)4p 

3d« - 3d5(a4F)4p 
3d«-3d44s4p 
3d«-3d*(a4F)4p 
3d«-3ds(a4F)4p 
3d«-3d5(a4P)4p 

3d«-3d5(a4P)4p 
3d«-3d5(a4P)4p 
3d"'-3ds(a4G)4p 
3d«-3d»(a4G)4p 

3d44s2-?d44s(b4D)4p 

3d«-3ds(a«G)4p 
3d«-3d5(a4P)4p 
3d6-3d5(a4P)4p 
3d«-3d5(a4P)4p 
3d«-3d5(b2F)4p 

3d6-3d5(a2D)4p 
3d«-3d5(a4P)4p 

<a4G)4s-3d5(a2D)4p 
3d«-3ds(a2F)4p 
3d8-3d5(a4G)4p 

3d«-3d«<a*G)4p 
3d5(a2G)4s-3d44s(b4D)4p 

3d«-3d5(a2D)4p 
3d44s2-3dMs<b4D)4p 
3d44s2-3d44s(b4D)4p 

3d-' 

a'i.« - xH}' 
a>H x*G° 
b'G - w»H- 
a'H x>G' 
a3P - w»F° 

a»D z>F° 
asD - z»F° 
asD - z»D° 
b»G - w»H* 
a'F  x'H° 

a3P - xsD° 
b*D-w*c;* 
a*P-x«D° 
b'G - j>F 
a'P - x»D" 

asD - z5F° 
a5D - z5S° 
a5D - zsD° 
a5D - z*D° 
asD - t3F° 

a*P-x*D° 
a»D - z5D" 
a5G - x3F" 

5-4 
4-3 
4-5 
4-4 
2-2 

2-3 
2-2 
4-4 
3 4 
4-5 

2-1 
2-3 
2-2 
3-2 
2-3 

b>G - u3F° 5-4 U 
a^G-y'F" 4-3 14 
b*G - u*F* 4-3 U 
asP  x*D° 2-3 I» 
bKi - u'F" 3-3 14 

a5D  z5D° 3-4 14 
a*D - zsD° 4-3 U 
b'G - u3F° 4-4 14 
a3F-x3H° 3-4 14 
b^i   u3F° 3-4 14 

a3?  w3D' 2-3 14 
aHi - w^G" 3-3 |4 
a*G - wKi° 4-4 U 
a5D - zsD° 3-3 14 
a*F-x*G" 4-5 14 

aKi - v/H}c 
5-5 14 

a3P-w3D° 1 -2 14 
asD  z*F° 4-3 14 
a5D - zsF° 4-4 !4 
a5D - z5D° 3-2 14 

b'F -u'r° 3-3 14 
b3D - u3D" 3-3 14 
aJP - w3D° 1 - 1 14 
a5D - z5D° 2-3 14 
a5D - z5F" 4-5 14 

a3F-x3G° 3-4 54 
c'G-u'H" 4-4 14 
a3F - x'G" 2-3 14 
a3P - x5D° 1 -0 14 
a5D-z5S° 2-2 4 

ii5D - i'5D° 2-2 4 
a5r - z5D° 2-1     1 4 
a*D - z5F° 3-3    ! 4 
a5D - z5F° 3-2    1 4 
c5D - u5P° 2-3    I 4 

a3P 
a5D 

w3D° 
z5F' 

3 -4 
1 -2 
1 
i 

-2 
1 i 

3 
"   1 

-4 

2 2 
0 1 
4- 3 

a5D z»F° 
c3G - t3D° 
a3P - x3D° 
c5D - u5P° 
c5D - u5P° 

0-1 
2-3 

2-2 
4-3 
2-1 
1-2 
3-3 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 
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Mn II Mn II 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Mn II 1931.404 300 3d» - 3d*(a<G)4p a*D   z'f 1-2 14 
Mil II I932.2-» 10 3d« - 3d»(a4F)4p a*P-x»D' 0-1 14 
Mn II 1932.600 20 3d« - 3d*(»«G)4p a»D - z»F° l-l 14 
Mn 11 1933.32 15 3d«   3d»(b»F)4p a»D  t»T 2-3 14 
Mn II 1933.93 80b 3d* - 3d»(b*F)4p a»n-t»r 1-2 14 

Mn II 1933.93 80b 3d« - 3d»(a»F)4p a»H   yKT 6-5 !4 
Mn II 1934.78 20h 3d« - 3d»(a*G)4p a'D - z»F" 0  1 14 
Mn II 1935.068 100 3d»(a«r )4s - ?d44su«D)4p a»F  w»D° 5-4 14 
Mn II 1935.384 20 3d»(a4F)4s - 3d44s(a«D)4p a»F-w»D" 4-4 14 
Mn II '936.089 1 3d»(a*D)4s - 3d44s(a*D)4p c»D - w»D" 2-3 14 

Mn II 19^6.74 10 95 3d44s' - 3d44s(b4D)4p c«D - u'P* 0-1 14 
Mo II 193\28 2 3d« - 3d*(a4F)4p a3H   y«GJ 6-6 14 
Mn 11 l°i7.46 15 3d« - 3d'(b»F)4p a'D - x'G° 3-4 14 
Mn II 1938.20 20 3d*ta,D)4s - 3d44»(a«D)4p c»D - w^D* 3-3 14 
Mn II 1938 27 10 3d« - 3d»(a3F)4p a3H - y»G° 4-3 14 

Mn II 1938.92 1 3ds(a4F)4s - 3d44s(a«D)4p a'F - w»D° 1-2 14 
Mn II 1939.77 1 3d«-3d»(a»F)4p a3H   yKT 5-5 14 
Mn II 1939% 20 3d*(a'D)4s - 3d445(a«D)4p c3D - w«D° 2-2 14 
Mn II 1940.19 8b 95 3d44sl-3d44s(b4D)4p c»D  u»P° 1-1 14 
Mn 'I 1941.89 20 3ds(a4G}4s - 3d5<a2G)4p a»G  x3H° 5-6 14 

Mn II 1942.08 20 3d5(a»D)4s - 3d44s(a«D)4p c3D - w*D° 3-2 14 
Mn II 1942.35 5 3d»(a4F)4s-3d44s<a«D)4p a5F - w*D° 1   i 14 
Mn II 1942.66 40 95 3d44sJ-3d44s(b4D)4p c»D - u»P° 4-3 14 
Mi II 1943.541 100 3d*(a4F)4s - 3d44s(a«D)4p asF-»8D° 4-3 14 
Mn II 1944.16 100 94 3d44s2 - 3d44s(b4D)4p c«D - v'F" 1-2 14 

Mn II 1944.36 20 3d (a4F)4s-3d44s(b4D)4p c3F  t3D° 4-3 14 
Mn II 1944.77 40 94 3d44s2-3d44s(b4D>4p c5D - v5F° 0-1 14 
Mn II 1945.15 200 94 3d44s2-3d44s(b4D)4p csD - v5F 2-3 !4 
Mn II 1945.83 5 3d« - 3d5(a4F)4p bHi-v'D 4-3 14 
Mn II 1946.34 30 95 3d44s2 - 3d44s(b4D)4p csD - u5P- 3-2 14 

Mn II 1946.94 20 95 3d44s2-3d44s(b4D)4p c»D - usP° 2-1 14 
Mn II 1947.932 200 94 3d44s2-3d44s(b4D)4p c5D - v5F° 3-4 14 
Mn II 1948.28 10 94 3d44s*-3d44s(b4D)4p c5D - v5F° 1-1 14 
Mn II 1948.72 80 3<?«-3d5(a2F)4p a3F - w'F" 4-4 14 
Mn II 1949.56 10 3ds(a4F)4s - 3d44s(a«D)4p asF - wsD° 3-3 14 

Mn 11 1950.143 200 3d«-3d5(a2D)4p a3P-x3P° 2-2 14 
Mn 11 1950.31 30 3d«-3d5(a2F)4p ~.'F-wsF° 3-3 14 
Mn II 1950.69 2 3d5(a4F)4s - 3d44s(b4D)4p c3F  t3D° 2-2 14 
Mn II 1950.922 40 94 3d44s2-3d44s(b4D)4p csD - v5F° 2-2 14 
Mn II 1952.86 2 3d«-3d5(a4F)4p a3H - x5F° 5-5 14 

Mn II 1953.23 300 94 3d44s2-3d44s(b4D)4p csD - vsF° 4-5 14 
Mn II 1953.35 3 3ds(a4F)4s-3d44s(b4D)4p c3F - t3D° 3-2 14 
Mn II 1953.51 10 3d5(a4F)4s-3d44sta«D)4p a=F - wsD° 3-2 14 
Mn II 1953.90 10 3d5(a4G)4s - 3ds(a2G)4p aK) - x3H° 4-5 14 
Mn II 1953.98 5 3d«-3ds('»F)4p a3F - w3D° 2! 14 

Mn II 1954.10 5 3d«-3d5(a2F)4p a3F - w3F° 2-3 14 
Mn II 1954.32 30 3d« - 3d5(a2F)4p a3F - w3F° 3-4 14 
Mn II 1954.81 200d 94 3d44s2-3d44s(b4D)4p c5D - v'F" 3-3 14 
Mn II 1955.06 1 94 3d44s2-3d44s(b4D)4p c5r - vsF° 2-1 14 
Mn II ! 957.98 40 3d"(b2D)4s - 3d44s(b4D)4p d3D - s5F° 2-2 14 

Mn II 1958.58 51) 3d« - 3d5(a2F)4p bKJ-y'F" 3-3 14 
Mn II 1958.932 80 3d«-3d5(a2G)4p a'G-x'F" 4-3 14 
Mn II 1959 246 300 3d«-3ds(a2H)4p a'l-x'H" 6-5 14 
Mn II 1959.69 5 3d"-3d5(a2D)4p a3P - x3P° 1-0 14 
Mn II 1960.27 10 3d« - 3d5(a4F)4p a3F - x5D° 2-1 14 

Mn II 1960.37 10 94 3d44s2-3d44s(b4D)4p csD - v5F° 4-4 14 
Mn II 1960.67 0 94 3d44s»-3d44s(b4D)4p c5D - v5F° 3-2 14 
Mn II 1960.?0 5 3d«-3ds(a4F)4p bK} - v3F° 5-4 14 
Mn II 196: .39 20 3d"-3d5(a4F)4p bHi - v'F° 3-2 14 
Mn II 1962.80 30 3d«-3d5(a4F)4p b3G - -3F° 3-3 14 

Mn II 1964.19 10 3d«-3d5(a2H)4p b3G - w*G° 5  4 14 
Mn II 1964.45 80 3d« - 3d5(a2F)4p a3F - w3D° 4-3 14 
Mn II 1964.70 20 3d«-3ds(b2F)4p a'G - t3F° 4-4 14 
Mn II 1965.68 60 3d«-3d5(a2F)4p a5F - y3G° 4-3 14 
Mn II 1966.04 20 3d" - 3d5(a2D)4p a3H - x3D° 4-3 14 

525-206  O - 73 - 27 
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Mn II Mn m 

fclemeni 
• — 

W.veleagth Intensity Muhiplet i                   Configuration Term J-J llefereocei 

Mn II 1966.24 2 3d« -3d»(»*H)4p a«G - »«IT 4-5 14 
Mn II 196T59 30 3d* -3d»(a*H)4p b»G   w*G' 4-3 14 
MB II 1969.24 200 3d«-3d»(a«H)4p bKJ-w'C 5-5 U 
Mn II 1969.87 50 3d*(««G)4!-3d«<««F)4p a*G-x»G* 5-5 14 
Mn II 1969.95 100 3d«-3d»(a*II)4p b^G-w^G* 4-4 14 

Mn II 1970.16 5 3d«-3d»(a1F)4p a>F-wn)' 3-3 14 
Mn II 1970.947 5 3d«-3d»(«3S)4p a'D-v»P* 2-1 14 
Mn II 1971.22 100 3d«-3d«(a*H)4p oKJ-wK)* 3-3 14 
Mn II 1971.71 20 3d«-3d»(a*F)4p a*F-y*G' 4-5 14 
in II 1974.10 100b 3d»(a«G)4s-3d«(a«F;4p a*G - x*G* 3-3 [4 

Ma II 1974.82 80 3d»-3d«(a*D)4? a«P-x,P* 11 14 
Mn I! 1975.24 30 3d»(a*G)4$-3d»(a«F)4p a*G  x»G* 4-4 14 
Mn II 1976.002 10 3d*(a»D)4s-3d44s(a«D)4p c*D-w*D* 1-0 14 
Mn II 1976.18 2 3<J«-3d»(a4F)4p a*F-y«G° 4-5 14 
Mn II 1976.27 2 3d«-3d»(a*F)4p a*H - z'G* 5-4 14 

Mn II I976.r 40 3d*-3d»(a»F)4p a'F-yKi* 4-4 14 
Mn II 1977.72 40 3d*-3d»(b-"F)4p a«G - x'G* 4-4 14 
Mn II 1978.75 '20 3d«-3d»(a4F)4p a'F-x'F" 4-3 14 
Mn II 1980.84 2 3d«-3d'(a«F)4p a*H - zK}" 4-4 14 
Mn II 1981 01 10 3d«-3d'(a4F)4p a»F-x*F* 4-4 14 

Mn II 1981.16 20 3d«-3d*(«4F)4p a*F-x*F* 2-1 14 
Mn II 1981.67 20 3d»-3d»(asD)4p a'P-x'F 1-2 14 
Mn II 1982.60 10 3d«-3d»(a»F)4p a»F-y»Ge 3-4 14 
Mn II 1983.17 60 3d*-3d»(a*D)4p aTO-z'F 4-3 14 
Mn II 1984.43 20 3d*-3ds(a4F)4p a»F  x*F 3-2 14 

Mn II 1985.25 2 3d»-3d»(a4F)4p a»F - x»r 4-5 14 
Mn II 1986.40 20 3d*-3d«(a»G)4p a'l - vH}° 6-5 14 
Mn II 1988.06 30 3d*-3d«(a*D)4p a»P-x»P° 0-1 14 
Mn II 1989.41 50 3d«-3d"(a4P.4p a*F-y«G° 4-3 14 
Mn II 1992.30 20 3d«-3d5(a«G)4p asD-z«G° 4-5 14 

Mn II 1993.60 1.. 3d«-3d»(a«G)4p a'G - vKJ° 4-5 14 
Mn 11 1993.99 IOC 3d*-3d5(a*LM4" asF-x»D° 3-2 14 
Mn II 1994.23 300 3d«-3d«(a*D)4p a'F-x'D" 4-3 14 
Mn II 1995.275 1 3d«-3d»(a4F)4p a*F-y«G° 3-3 14 
Mn II 1997.94 20 3d«-3c'5(a,D)4p a»F-x3D° 2-2 14 

Mn n 1999.92 80 3d«-?d«(b*D)4p c'P-w'D" 2-2 14 

MANGANESE III (Mn2+), Z ■--. 25 
Ground State ls22s22pe3s23p63d5 6S5,2 (23 electrons) 

Ionization Potential 271 550 car1; 33.667 eV 

Element Wavelength Intensity Multiplet Configuration Term JJ References 

Mn III 594.872 Oh 3d4(a»D)4s-3d4(a8D)5f a«D - y«H° %-% C4.G3 
Mn III 601.035 5h 3ds-3d4(a«D)5p a4P - v4D°       1 Vi-% C4.G3 
Mn III 655.804 0 3d5-3d4(a5D)5p a»F-v4D° %-% Yl 
Mn 01 658.481 0 3d«-3d4(a*D)5p a»F - v4F° %-* YI 
Mn III? 661 385 0 C4 

Mn III 733.298 20 3d«-3d4(b3F)4p a«G - v4F° Hi-% Yl 
Mn III 734.066 10 3d«-3d4(b3F)4p a*G - v4F° Vi-% Y; 
Mn III 734.407 0 3d»-3d4(bsF)4p a'G - v4F° %-% Yl 
Mn HI 734.519 0 3d5-3d*(baF)4p a^ - v"F° tt-% Y! 
Mn III 770.997 ° 3d4(a»D)4s - 3d*(a5D)5p a«D - y«P" %-«4 Yl 
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Mn III Mn HI 

Element Wavelength Intensity Muhiplei Or > .»■•»tio» Term J-J 

Mn IH 803.447 0 3d»-3d*(b»F)4p •«D-fF* %-* Yl 
Mn III? 805.578 2 C4 
Mn III 829.635 2 3d*'»«D)4i-3<l4U>»D)5p b*D-y*r «*-% C4.G3 
Mn III 835.971 40 W-Wf&FKf %4F  y*f «-« Yl 
Mn III 236.99* 20 M»-M*<H*,<* a4F  v*F %-% Yl 

Mn III 837.854 0 3d«-3d4Cb*F>4| t*f-y*f *-•* Yl 
Mn III 838.049 r- 3d»-3d«(b»Fi4f •*F-v«F **-% Yl 
Mn III 846.475 0 3d»-3d4(n»4fr »tO-w*F' •%-% Y! 
Mn III 846.66" 0 3d»-3d4(*D)4p a4G-w4r %-% Yl 
Mn III 847.691 0 3d>-**4i'D)4p a^-^r %-% Yl 

Mn III M9.175 0 3d« - 3d4PD)4p a^-w4!1* %-% Yl 
Mn III 8*2.691 0 3d*-3d4(alG)4p a^-x'F %-% Yl 
Mn II! 665.276 0 3C»-3d*(a»F)4p a»D - u*F* «A-% Yl 
Mn III 866.471 0 3d»-3d4(a'F)4p a*F-v»G* %-% Yl 
Mn III 870.'£5 20 3d»-3d4(b*F)4p b*F-t*F %-* Yl 

Mn III f/0.596 10 3d»-3d4(b*F)4p b«F-t«F* %-% Yl 
Mn III 871.851 0 3d»-3d4(b*F)4p b*F-t*F> %-% Yl 
Mn III 872.261 20 3d»-3d4(b*F)4p b*F-t«F %-% Yl 
Mn III 875.627 0 3d»-3d4(a'F)4p a'F-u'F %-% Yl 
Mn III 877.561 30 3d»-3d4(a*G)4p a^ - x*G° «%-■% Yl 

Mn III 877.777 0 3d«-3d4(a«G)4p iHi-xHi' %-1i Yl 
Mn III 879.466 10 3d»-3d4(a»G)4p a^-xHT %-«i Yl 
Mn III 879.642 0 3d«-3d4(*D)4p a4D - x4P* %-* Yl 
Mn III 879.693 180 3d»-3d4(a*D)4p *a»S-z4P* «A-% Yl 
Mn III. 880.648 0 3d«-3d4(a»G)4p aKJ - y*F «*i-% Yl 

Mn III 881.553 0 3d«-3d4(a*G)4p a^ - xKi' Vt-% Yl 
Mn III 882.227 0 3d«-3d4(a*GMp a^ifi' Vt-% Yl 
Mn III 884.301 0 3d»-3d4(a»G)4p aK} - y»F %-«A Yl 
Mn III 884.341 200 3d«-3d4(a«D)4p g**S   z*V %-% Yl 
Mn III 884.697 0 3d»-3d4(a*G)4p i*C - y*H° "k-ft Yl 

Mn III 884.978 0 3d»-3d4(a«G)4p a^-yW %-% Yl 
Mn III 887.681 0 3d»-3d4(»D)4p a4D-w4F %-* Yl 
Mn III 889.608 20 3d»-3d4(a»G)4p a4D-x»F %-% Y! 
Mn III 892.393 20 i 3d*-3d4(a«D}4p ga'S-fr »A-% G3 
Mn III 893.786 10 1 3d« - 3d4(a»D)4p ga*S - z«P° %-% G^ 

Mn III 894.586 350 3d» - 3d^(a'G)4p a^-y^H" •Vi-1* Yl 
Mn III 894.644 8 1 3d"-3d4(a»D)4p ga«S-z«F •k-li GJ 
Mn III 896.781 40 3d« - 3d4(a«G)4p a^ - x4F %-% Yl 
Mo III 896.975 120 3d»-3d4(a*G)4p a'G-x^ %-f, Yl 
Mn III 897.714 100 3d» - 3d4(a3G)4p aHi-y*H° *-"A Yl 

Mn III 898.103 0 3d« - 3d4(a'F)4p a*H - v*G° %-* Yl 
Mn III 900.286 120 3d»-3d4(a«G)4p a«G - y^H" %-% Y! 
Mn III 900.594 80 3d»-3d4('D)4p a4D - w4D° %-% Yl 
Mn III 902.316 80 3d»-3d4(»D)4p a4D - w4D° %•% Yl 
Mn III 902.502 150 3d»-3d4(a«G)4p 8*0 - y4H° •Ä-% Yl 

Mn III 902.832 00 3d»-3d(JD)4p a4D - w4D° %-% Yl 
Mn III 903.901 80 3d» - 3d"(a'D)4p a«D-w*D° Si-% Yl 
Mn III 908.607 10 3d«-3d*(a»D)4p a'D - w»D° %-% Yl 
Mn III 908.826 0 3d'-3d4(a»P)4p a4P-y»D° %-Si Yl 
Mn III 909.628 0 3d4(a«P)4s - 3d4(a«D)5p b4P - w*P* %-% Yl 

Mn HI 914.199 0 3d»-3d4('I)4p a«I - w»H° <%-% G3 
Mn III 915.206 0 3d»-3d"ia,Q)4p a'F-w'D" %-% Yl 
Mn III 916.428 4 3d«-3d4(a»F)4p a«G - y4F° "k-fi G3 
Mn III 916.649 90 3d»-3d4(saF)4p a^-y^" %-% Yl 
Mn III 917.175 2 3d»-3d4('I)4p a*I - w-H° ■%-<% G3 

Mn III 917.275 4 3d»-3d«(aaF)4p a^-y^" %-% G3 
Mn III 917.334 1 3d»-3d4(a'F)4p a^ - y4F° %-% G3 
Mn III 917.797 8 3d»-3d4(a3H)4p a^G-y^0 ^-"h G3 
Mn HI 918.201 0 3d«-3d4(a»H)4p a^ - yKJ" "A-% G3 
Mn HI 918.43 1 3d»-3d4(a«H)4p a«G - >-4G0 %-«* G3 

Mn HI 918.678 3 3d5-3d4(a»H)4p •*G-y40' «A-* G3 
Mn HI 918.771 0 3d«-3d4(3JH)4p z*G-y*<3° %-% G3 
Mn HI 918.849 3 3d5-3d4(a«H)4p 9*G - y'G° %-% G3 
Mn III 919.078 0 3d«-3d4(a'F)4p a«G - v*F° *-% Yl 
Mn HI 919288 0 3d»-3d4(a*F)4p a*G-'j»F° %-% Yl 
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Mn III Mn HI 

Element Wivelenftn Intensify   | keuljple. t'onfigurabca Tarn J-J Rcfcreacet 
■ 

Mn III 925.974 
■■'■"'          1 

50 3d*-3d«(JD)4p a»D-j:«D' »A-* Yl 
Mo III 926.183 80 3d»-3d4(a*P)4p a4P z*S' %-* Yl 
Mn III 928.672 150         1 Jd»-3d4(a»F)4p »*P-t«D* *-% Yl 
ME III 928.886 250         i id*-3d<(a,F)4p a4P  x4D* *-% Yl 
Mn IU 933.555 20 3d» - 3d4('D)4p a2D-x»F* %-% Yl 

Mi. Iil 934.594 10 3d»-3d4'»D)4p a»D-x«F* *-% VI 
Mn III 934.950 20 3d* - 3d4(a'F)4p b*F - v*G' %-«A Yl 
Mn III 935.36 1 3-t»-3dV»3F)4p a'G-z«' «%-■* G3 
Mn III 935.563 0 3d»  3d4(a»F)4p aHJ-zKi' %-■% Yl 
Mn III 939.396 40 3d»  3dVF)4p a^-z4^ •%-% Yl 

Mn III 939.543 70 3d»-3d«(r»iW4p a'F-x'D' %-»A Yl 
Mn Hi 939.618 MS 3d»-31«:a'F)4p a«-!«' %-% Yl 
Mn III 940.6*0 0 W»-3rfVP«Jp a4D - y2D° %-',i Yl 
Mn ill 940.922 0 3d»-3d»{'nip a»I - i*K' "%-■* G3 
Mn III 942.704 50 3d»-3d4(a*P)4p aV-y4?* %-f, Yi 

Mn III 943.903 50 3d» - 3d4< .»G)4p a4D - x4F* 'A-'A Yl 
Mn III 943 052 150 3d»-3d4(a3F)4o aKJ - z*G° »A-»A Y) 
Mn III 943.347 6 3d» - 3d4ta»G)4p a4D - x4F° %-% Gi 
Mn III 943.565 3 3d*-3d4(a*G)4p a4D - x4F° *A-% G 
Mn III 943.7% 2 3ds-3d4(a1G)4p a4D - x4F° »A-»A G3 

Mn III 944.573 80 3d»  3d4(a*G)4p a4D - x4F tt-*A Yl 
Mn III 944.746 30 3ds - 3d4(a*G)4p a4D - x4F' *A-»A Yl 
Mn III 944.862 0 3d»-3d4('I)4p a»I - z*K° "A* G3 
Mn III 944.906 1 3d»-3d4('D4p a'l - z2K° "%-'% G3 
Mn III 945.124 0 3d»-3d4(a'F)4p b»F - u2F° »A-'A Yl 

Mn III 945.632 200 3d'   3d4(3D)4p a2F - x2F° %-% Yl 
Mn III 946.050 3 3d»-3d4(*G)4p a»I - x2H° ■%-•% G3 
Mn III 946.802 120 3d*-3d4falF)4p b2F-u2F° %-«* Yl 
Mn III 947.136 30 3ds-3d4(a3P)4p z4P-zlP<' ■A-* Yl 
Mn III 949.235 2 3d»-3d4i1G)4p a'l - x2H° «H-% G3 

Mn HI 949.741 0 3d»-3dj(a3F)4p a4D - z2F° 7A-'A G3 
Mn III 950.114 20 3d» - 3d4(3D)4p a2F - x'F" %•% Yl 
Mn HI 951.140 5 1                         3d»-3d4('04p a'l - y»I° "%-*% G3 
Mn HI 951.630 3 3d5-3d4('I)4p a2I - y3I° °k-«k G3 
Mn HI 953.309 0 3d»-3d'-(a3F)4p a4D - z»F° %-% G3 

Mn HI 956.061 3 3d»-3d4(a3H)4p a^ - z4H° "k-^ G3 
Mn HI 956.316 0 3d»-3d4(a3FMp a4D - x4D° "A-Vi Yl 
Mn III 956.906 80 3d»-3d4(a3F)4p a4D - x4D° %-% Yl 
Mn HI 957.488 20 3d5-3d4(asr>4p a4D - x4D° *A-% Yl 
Mn HI 957.748 180 3ds-3d4(a3F)4p a4D - x4D" %-% Yl 

Mn III 958.387 0 3d5-3d4(b3F)4p b2D - t2F° *-% Yl 
Mn III 958.794 0 3d»-3d4(a3H)4p a^ - z4H° "%-■% Yl 
Mn HI ?59.021 2 3d5-3d4(a3H)4p a^ - z4H° %■% 0* 
Mn HI 959.468 0 3di-;d4(a3D)4p aJD - y2P° %-% Yl 
Mn III 959.866 10 3d'-3d4(a»G)4p a'F-w'G0 %-% Yl 

Mn IH 960.61! 10 3d5-3d4(b3F)4i> b2D - t2F° %-% Yl 
Mn III 961.209 0 3d»-3d4(a3H)4p a^ - z4H %-% G3 
Mn HI 962.71 0 3ds-3d4(a3H>4p a^G^H" %-% G3 
Mn HI 963.353 ! 3d5-3d4(a3P)4p a'P-y4D° •Ä-% G3 
Mn HI 964.708 0 3d5-3d4(a3D)4p a2D - y2P° %-% Yl 

Mn III 966.361 0 3ds-3d4(a'G)4p a2D - x2F" %-% Yl 
Mn HI 968.961 0 ?ds-3d4(a3F)4o a4D - z2D° %-% Yl 
Mn III 969.478 10 3d5-3d4(a'G)4p a2D - x2F° % -»A Y) 
Mn III 969.661 120 3ds-3d4(a3P)4p a4P-y4D° *-% Yl 
Mn ill 971.903 60 3ds-3d4(a'G)4p a2D - x2F° %-% Yl 

Mn HI 973.386 0 3d«-3d"(a3F)4p a4D - z2D° ■4-* Yl 
Mn HI 975.284 0 3d°-3d4(a3P)4p a4P-v4D° %■■% Yl 
Mn HI 975.66* 80 3d5-3d4(a3P)4p a4P - y4n° "4-% Yl 
Mn HI 975.904 30 3d5-3d4(a3P)4p a4P - v4D0 %-% Yl 
Mn HI 979.636 40 3d5-3d4(a3P)4p a4P - y4D° 'A-'A Yl 

Mn HI 979.963 500 3d»-3d4('I)4p a2H - w2H° %-% Yl 
Mn HI 981.462 0 3d»-3d4('I)4p a2H - w*H' '%-"% Yl 
Mn HI 983.369 20 3d5-3d4('I)4p a2H - w2H° %-"k Yl 
Mn HI 984.129 450 3d5-3d4(a'G)4p a2F - x2F° % - »i Yl 
Mn HI 984.572 0 3d3-3d'(3D)4p a2F - w4F° »A ■% Yl 
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Mn III Mn HI 

hlement W.vcleojlh Iotctuity Multiple! CoadgwalioD Ten» J-J Relcfcsces 

Mn HI 984.883 600 3d» - M«(»I)4p a'H   w*H* ■%-H* Yl 
Ma III 984.90« 6 3d4(a»D)4p-3d4<a*D)5<l z4F* - h*G •k-'V, G3 
Mn III 984.982 5 3d4(asD)4p • 3d'<a*D)5d z4F  VG %-% G3 
Mn III 984.988 750 3d' - 3d4(a»G)4p a'F  x'F Ti-% Yl 
Mn III 985.974 2 3d4(a*D)4p-3d4(a»D)5d ^P-hKl %-% G3 

Mn III 986.239 0 3d4(a«D)4p-3d4w»D)5d z4F° - h*G *-»* G3 
Mn III 986.322 60 3d»-3d*(3D)4p a4F - w4F* %-% Yl 
Mn HI 987.994 0 3d»-3d4(3D)4p a*f-v*V ■>h-% Yl 
Mn HI 989.414 0 3d» - 3d4(»D)4p a4F  w4F* %-% Yl 
Mn HI 990.066 10 3d»-3d4(*D)4p a4F - w4F° %-% Yl 

Mn III 991.942 350 3d»-3d4(a'D)4p b»F - w»D° %■% Yl 
Mn III 992.868 80 3d»-3d4(Ti4p a»G   w'H' %-ft Yl 
Mn HI 993.212 lzO 3d»-3d4(a»G)4p a«! - y'H" Hi* Yl 
Mn HI 993 789 150 3d»-3d4(a'D)4p b'F - w«D' %-% Yl 
Mn HI 994.470 400 3d»-3d'<a*G)4p a'F - x*G° %-?, Yl 

Mn in 995.122 50 M»-3d4(aHi)4p a'F - xH}° * - % Yl 
Mn HI 996.510 80 :d'-3d4(3D)4p a«G   x»F° *-% Yl 
Mn HI 997.995 70 3d»-3d4(>n4p a«G  w*H° f»-"k Yl 
Mn III 998.818 700 3d»   3d4{4'G)4p a'H  w'G" >%-% Yl 
Mn III 999.236 600 3d»  3d4(a,G)4p a'H - w»G* *-% VI 

Mn III 1000.091 40 3d» - 3d4(aKJ)4p a'F - x*G° %-% Yl 
Mn HI 1002.779 100 3d»-3d4('D)4p a4F - w4D" %-% Yl 
Mn III 1002.578 0 3d»-3d4(3D)4p a4F - ^D" %-* Yl 
Mn III 1003.940 30 3d»-3d4(3D)4p a4F - **D° %-% Yl 
Mn HI 1004.605 0 3d»-3d4(3D)4p a4F - w4D° %-% Yl 

Mn in 1005.244 10 3d»-?d4(3D)4p a4F - w4D° %-% Yl 
Mn Hi 1005.501 0 3d*-3d4(3D)4p a4F - w4D° %-% VI 
Mn III 1008.437 10 3d» - 3d4(a»G)4p a'D-y'F •k-% Yl 
Mn III 1012.324 500 3d»-3d4(a'G)4p a*G - w»C %-* Yl 
Mn III 1012.662 100 3d» - 3d4(a'G)4p a»G - w*G° >. - % Yl 

Mn HI 1012.844 1 3d»-3d'(a3H)4p a'l - z'H" ■%-■% G3 
Mn III 1014 836 180 3d» - 3d4(a3D)4p b»F - x»D° %-% fl 
Mn III 1014.518 60 3d»-3d4(a3G)4p a'D - y*F° %-% Yl 
Mn HI 1017.674 t 3d»-3d4(a3H)4p a3I - z'H° %-% G3 
Mn HI 1018.239 300 3d»-3d4('G)4p a'H - x»H° >%-% Yl 

Mn HI 1018.605 250 3d»-3d4(3D)4p b'F - x'D" %-% Yl 
Mn III 1020.049 350 3d»-3d4(a3P)4p a'D  y*D° *h-fi Yl 
Ma III 1020.337 300 3d5-3d4('G)4p a'H - x»H° *k-1i Yl 
Mn III 1022.536 150 3d»-3dJ(,n4p a3H - yT %-«% Yl 
Mn III 1023.502 40 3d»-3d4(a3P)4p a'D - y'D° %-* Yl 

Mn III 1023.797 G 3d4(a3G)4s-3d4(a»D)5p c»G - v*F° %-% Yl 
Mn III 1024.717 80 3d»-3d4(lI)4p a3H - y'P ■%-■% Yl 
Mn IH 1024.950 10 3d»-3d4(3D)4p b'F - x'F° 'k-'-h Yl 
Mn HI 1026.130 150 3d»-3d4(a3P)4p a'D - y'IT «li-1« Yl 
Mn III 1027.063 20 3d»-3d4(a=F)4p a'F - y*G° %-% Yl 

Mn III 1027.495 0 3d'-3d4(a,H)4p a'l - z'[° "A-1* G3 
Mn III 1027.791 20 3d»-3d4(3D)4p b'F - x'F° %-% Yl 
Mn III 1028.3C7 0 3d»-3d4(a3H)4p a'l - z'P "k-"h Gl 
Mn III 1028.754 650 3d»-3d4(a3G)4p a4F - y>G° %-"% Yl 
Mn III 1029.627 300 3J»-3d4(a3P)4p a'D - y'D° ^-% Yl 

Mn HI 1029.843 0 3dc-3d4(a3G)4p a'D - x«F %-% Yl 
Mn III 1030.973 30 3d5-3d4(a3G)4p a'D - x4F° %-% Yl 
Mn HI 1031.404 700 3d»-3d4(a3G)4p a4F - x*G* '*-"*. Yl 
Mn III 1032.251 20 3d»-3d4(a'G)4p a'G - x'F° %-% Yl 
Mn HI 1034.480 750 3d»-3d*(a3P)4p a'F - y'D° %-* Yl 

Mn III 1034.698 1 3d»-3d4(a3G)4p a'H - xHT %-% Yl 
Mn III 1034.917 650 3ds-3d4(a»G)4p a'F - x^0 %-% Yl 
Mn HI 1035.392 0 3d»-3d4(a3G)4p a'H - x'G" %-% Yl 
Mn III 1035.895 700 3ds-3d4(a3G)4p a'l - x*G° %-% Yl 
Mn III 1036.081 20 3d»-3d4('G)4p a'G - x'H" %-% Yl 

Mn III 1037.360 0 3d»-3d4ta3F)4p a4F - y'G" %-% Yl 
Mn III 1037.695 200 3d»-3d4(a3F)4p a4F - y'G" %-% Yl 
Mn III 1037.746 750 3d5-3d4(a3F)4p a'D - z»F° %-% Yl 
Mn HI 1038.752 20 3d»-3d4(a*G)4p a4F - y»F° >k->k Yl 
Mn III 1039.850 250 3d»-3d4(a3P)4p a'F - y'D° tx-"h Yl 
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Mn III Mn in 

Element W.velenph lateaidy Multiple! Coaficuratica Tem ■Vi Rcfereaces 

Mn III 10«. 323 80 3d*-3d«(alG)4p •*G-x«F %-% Yl 
Mn III 1041.191 ISO 3d»-3<l«<a»F)4p ,«D-2»F* %-*4 Y! 
Me III 1044.610 50 3d» - 3d«<»'G)4p b*F-w»G* %-% Yl 
Mn III 1044.790 700 3d*-3d4(a»F)4p ■*D-z*F %-% Yl 
Mn III 104}.240 0 3d*-3d4(a*P)4p a^-ynr %-% Yl 

Mn III 1045.984 30 3d« - 3d4(a*P)4p a4F-y*D* %-•* Yl 
Mn III 1046.167 700 3d*-3d4(a*P)4p •*F-y*D* •k-V, Yl 
Mn HI 1046.473 80 3d*-3d4<a*F)4p a*D-x4D" •k-% Yl 
Mn r ■ 1048.586 10 3d»-3d4U*F)4p a«D-x4D* %-% Yl 
Mi 11? 1049.105 0 3d*-3d4(a»G)4p a»G  s«G* %-% Yl 

Mn III 1049.816 650 3d»-3d4(a»G)4p a*G-x*G" 'A - % Yl 
Mn !!! 1050.122 80 3d»-3dVa»F)4p «*D-x4D' *-** Yl 
Mn III 1050 354 200 M*-3d<(a'F)4p b*D u»F %-% Yl 
Mn III 1050 889 650 3d*-3d4(a»G)4p i*G-x«G* %-% Yl 
Mn III 1052.193 1U0 3d»-3d4(a'F)4p b*D-u*F ft-'k Y! 

Mn III 1052.431 30 3d*-3d4(a'F)4p b*D-u«F %-* Yl 
Mn ill 1052.718 450 3d»-3d4(a*F)4p a*F-z»F %-% Yl 
Mn III 1055.289 80 3de - 3d<(a*ti)4p a4F-x4F %■% Yl 
V- III 1055.523 350 3d» - 3d4(a*G)4p a4F-s«F* %-ft Yl 
V.n III 1055.839 G 3d»-3d4(a*G)4p a4F-x4F %-Vt Yl 

Mn III 1056 271 30 3d»-3d4(a3G)4p a*F ■ x4F %-% Yl 
Mn III 1058.270 120 3d'-3d4(a*F)4r a»F -/««=" **■% Yl 
Mn III 1060.565 0 3d»-3d4(a*F)4[ a'D-y'F %-% Yl 
Mn III 1060.760 300 3d»-3d4(a'F)',> a»D-z*lT %-% Yl 
Mn III 1061.383 90 3d,-3'!';a

:r)4p a»F-x4D° %-% Yl 

Mn III 1061.825 150 3d« - 3d4(a»F)4p a«F-z»F »AS Yl 
Mn III 1063.745 20 3d* - 3d4(a*P)4p a*D-y4F° % - *, ;• v. 
Mn III 1066.287 10 3d» • 3d4(a*F)4p a'F  x4D° *-*i Yl 
Mn lit 1067.049 150 3d» 3d«(a'GMp b*F-x*F %-* Yl 
Mn 11! 1067.343 0 3d*-3d4(a*F)4p a'F  x«D' %-% Yl 

Mn hk 1068.980 450 3d*-3d4<VF)4p a»D-z*D° **-% Yl 
Mn III 1070.011 450 3d»-3d4<aTMp aMi-y^" %-fi Yl 
Mn III 1071.331 700 3d»-3d4(aiö)4p a*H - y»H" %-% Yl 
Mn III »071.803 700 3d*-3d4(a'FH a»H-y*G° »h-ft Yl 
Mn III 1072.372 120 3d» - 3d4(a»F)4p a4F-x4D° %-% Yl 

Mc III 1072.598 400 3d»-3d4(a»G)4p a*H-y»H° '%-% Yl 
Mn III 1072.727 50 3d»-3d4(a»F)4p a4F-x4D° *-* Yl 
Mn III »073.027 30 3d* - 3d4(a*F)4p a4F-x«D° •h-lx Yl 
Mn III »"73.789 800 3d*-3d4(a»F)4p a'H - y*G° %-% Yl 
Mn III 1074.460 80 3d» - 3d4(a>G)4p b*F-x»F %-% Yl 

Mn III 1077.970 250 3J*-3d4(a»G)4n a*G - x^" %-% Yl 
Mn III 1078.572 20 3d*-3d4(a*G)4p &HJ - x*G° %-% Yl 
Mn III 1080.386 100 3d*-3d4(aaG)4P a«G-y»F° %-% Yl 
Mn III 1080.445 100 3d*-3d4(a»G)4p aKJ-x^" %-* Yl 
Mn III 1081.636 0 3d'-3d4(asG)4p nKi - XHJ° %■% Yl 

Mn III 1082.300 800 3d*-3d4(a»G)4p a»G - y»F li-% Yl 
Mn III 1082.588 650 3d» - 3d4(a»i7)4p a4F-y4F %-S Yl 
Mn III 1083.276 1 3d*-3d4(a»D)4p a*P-z4D° *-% G3 
Ma III 1083.795 300 3d* - 3d4(a*F)4p a4F-y4F %-% Yl 
Mn III 1084.485 450 3d»-3d4(a»H)4p a4F - yKj" %-■¥! Yl 

Mn III 1085.423 600 3d*-3d4(a'H)4p a4F-y*G° %-H Yl 
Mn III 1085.772 850 3d*-3d4(a*D)4p a4P - z4D° »A-% Yl 
Mn III 1086.533 90 3d»-3d4(a»H)4p a4F-5*G° S-% Yl 
Mn III 1086.688 400 3d«-3d4(asH)4p a4F  y*G° S-% Yl 
Mn III 1086.751 400 3d»-3d4(a*G)4p uHi ■ y»H° %-% Yl 

Mn HI 1087.368 50 3d» - 3d4(a*F)4p a«G - y«G° tt-% Yl 
Mn III 1087.699 40 3d»-3d4(a*G)4p alH - y4H° Hi-14 Yl 
Mn III 1087.862 0 3d» - 3d4(a»D)4p a4P-z4D° >h -% Yl 
Mn III 1088.185 650 3d»-3d4(a*G)4p a^G-y'IT f,-"k Yl 
Mn ill 1088.::4 350 3d» - 3d4(a«D)4p a4P - z4D° Vt-% Yl 

Mn III i088 724 550 3d«-3d4(a»D)4p a4P  z4D" S-% Yl 
Mn III 1089.313 250 3d»-3d4(a»F)4p a«G-v*G° %-% Yl 
Mn ?H 1089.715 50 3d»-3J-(a»D)4p a4P - z4D" %-% Yl 
Ms III 1090.126 250 3d«-3d4(a«D)4p a4P-z4D° %-% Yl 
Ma III 1091.233 40 3d»-3d4(a»F)4p a«G - y*G° %■■>/, Yl 
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Mn Hl Mn III 

Element Wavelength iMcoiity MuKiplet Configuration Term J-J Rrfrrence« 

Mn HI ■092.002 300 3d«-3d4(yG)4j> a*H   y*H" »k->% Yl 
Mo HI 1093.844 70 3d«-3d4(a»G)4p a»H  j^H" %-% Yl 
Mil III 1094 203 10 3d»-Jd4<a*H)4p a'H-z^' %-■■% Yl 
Mn III 1094.773 750 3d»-3d4(a»H)4p a'F  z«G' %-% Yl 
Mn III 1096033 750 3d»  3d4(a»H)4p a«H - z«H° "%-14 Yl 

Mn III 1097.158 0 3d* - 3d*(»sH)4p f*F-z«G' %-% Yl 
Mn III 1099.838 750 3d»-3d-(a«H)4p I'H  z»H' %-% Yl 
Mn III 1103.190 650 3d»-3d4ta*H)4p a'F-zKT %-% Yl 
Mn III 1107.517 0 3d' - 3d4(a*F)4p a*F-z4G* %-% Yl 
Mn III 1107.814 350 3d»-3d4(a'D)4p b*D-w*D° %-«* Yl 

Mn III 1108 164 20 2 3d»-3d4(a»D)4p a"C-  zV •%-% 03 
Mn III 1108.482 75C 3d»-3d4(a»l;4p aK} - z4F *-* Yl 
Mn III 1109.073 300 3d»-3d4(a*F)4p a^-z^0 %-■% Yl 
Mn III 1110.508 150 3d» • 3d4(a'iM4p b»D - w»D' *-% Vi 
Mn III 1111.105 10 2 3d» - 3d4(a«L;4p aVi - z4F° %-% 03 

Ma til 1112.284 750 3d»-3d4(a»H)4p a*H - z»I° %-Hi Yl 
Mn III 1113.18 5 2 3d» - 3d4(a»D)4p a^-z4^ %-% G3 
Mn III 1U3.193 900 3d»-3d4(a»H)4p a»H  z»r Hi-1* Yi 
Mn III 1113.677 20 3d« - 3d4(a»F)4p a*F - z^* %-«* Yl 
Mn III 111* 53 lh 3d* - 3d4(a»D)4p aKJ  z4F° %-* G3 

Mn III IU5.147 90 3d*-3d4(a»F)4p a4F - z^" %-% Yl 
Mn III 1116.151 350 3d»-3d4(a»F)4p a*G-z*!^ %-% Yl 
Mn III 1118.068 0 3d»-3d4(asF4p a*G - z»F° %-% Yl 
Mn III 1118.674 80 3d»-3d4(a»F)4p a^-z^0 %-% Yl 
Mu III 1119.303 300 3d»-3d4(a»G)4p b'F-y'F %-% Yl 

Mn III 1120.768 0 3d»-3d4(a»F)4t a4F - i*G° %-«* Yl 
Mn III 1121.4i3 1 3d» - 3d4(a«D)4p a4D - z4D* %-% G3 
Mn III 1122.113 0 3d» - 3d4(a'F)4p bK) - vKT %-% Yl 
Mn III 1122.397 450 3d»-3d4(a«D)4p a4D  z4D" °k-% Yl 
Mn III 1124.109 400 3d»-3d4(a»D)4p a4D  z4D° Vt-Vi Yl 

Mn ni 1124.333 80 3d»-3d4(a»G)4p b'F-y'F" %-% Yl 
Mn III 1125 065 0 3d»-3d4(a»D)4p a4D - z4!T %-«A G3 
Mn III 11T7.093 150 3d«-3d4(a»D)4p a4D - z4D° Vk-% Yl 
Mn III I« 77.314 650 3d»-3d4(a»D)4p a4D - z4D° %-% Yl 
Mn III 1113.577 120 3d»-3d4(a'D)4p a4D - z4D° %->* Yl 

Mn III U28.825 120 3d»-3d4(a»D)4p a4D - z4D" %-% Yl 
Mn III it 33.613 500 3d»-3d4(a»P)4p b,F-y*D° %-Ht Yl 
Mn III 1I36.867 80 3d»-3d4(a»D)4p b=D - x»D° %-% Y! 
Mn HI 1157.518 0 3d»-3d4(a'F)4p b'G-u'F %-% Yl 
Mn II! 1140.396 200 3d»-3d4(a»P)4p b»F-y»D° *•%   Yl 

Mn HI 1140.856 0 3d»-3d4(»D)4p b»D - x2D° %-% Yl 
Mn HI 1141.171 150 3d» - 3d4(»D)4p b»D - x*D ■&-% Yl 
Mn III 1145.744 0 3d»-3d4(asH)4p a'HzKJ1 %-% Yl 
Mn HI 1146.335 30 3d» - 3d4(a»H)4p a*H - zKJ° •ü-% Yl 
Mn III 1149.572 550 3d» - 3d4(aD)4p b»D - x»F° •*-<*. Yl 

Mn III 1152.716 700 3d» - 3d4(»D)4p b'D-x'F'' %-% Yl 
Mn III 1155.544 300 3d» - 3d4{a'F)4p b'F-z'F- %-% Yl 
Mn III 1159.022 150 3d»-3d»(a»F)4p b'F - z'F" %-% Y: 
Mn HI 1164.019 60 3d»-3d4(asH)4p a»G - zK}° %-% Yl 
Mn III 1172.721 20 3d« - 3d4(a»F)4p a'G - z^" %-* Yl 

Mn HI 3174.810 10 3d»-3d4(a»D)4p a^-z'D" »«-»A G3 
Mn III 1177.484 6 3d«-3d4(a»D)4p a4P-z«D° %-% G3 
Mn HI 1178.031 40 3d»-3d4(a»D)4p a4P-z»Da tt-% Yl 
Mn III 1178.51 2 3d«-3d4(a»D)4p a'F - z«D" %-% G3 
Mn HI 1179.467 4 3d«-3d4(a«D)4p a4P-z«D° •h-Hi G3 

Mn III 1179.85 20 7 3d»-3d4(a»D)4p a4D - z4F° %-% G3 
Mn III 1182.825 350 3d» - 3d4(a»D)4p a'D-z4F° % - 'k Yl 
Mn III 1183.304 30 4 3d» - 3d4(a»D)4p a4P-z4P" «A-% G3 
Mc III 1183.860 25w 7 3d»-3d4(a»D)4p a4D - z4F° tt-% G3 
Mn HI 1185.045 0 3d» - 3d4(a»D)4p a4D - z4F° %-«* Yl 

Mn HI 1186.14 lOw 7 3d» - 3d4(a»D)4p a4D - z4F° %-% G3 
Mn HI 1187.735 250 3d» - 3d4(a»D)4p a4D - z4F° ?k-*h Yl 
Mn HI 1191.730 15 4 3d» - 3d4(&»D)4p a4P - z4F° %-* G3 
Mn HI 1192.78 8 4 3d» - 3d4(a»D)4p a4P-z4P° *k-*h G3 
Mn HI 1198.493 30 3d»-3d4(a»D)4p a4P - z4P° %->A G3 
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Mn HI Mn III 

Fitment Wavelength Intensity Multiple! Configuration Term J-J References 

Mn III 1198.994 400 3d5-3d4(a«D)4p a4P - z'P" %-% Yl 
Mn III 1202.807 0 3d5 - 3d4(aH3)4p b2D - x»F 'h-ti Yl 
Mu III 1206.425 20 3d4(aJF)4p • 3d4(a*D)6s z'D'YD %-% C4,G3 
Mn III 1208.476 800 3d»-3d«(a3H)4p b'F - z*G° %-% Yl 
Mc III 1210.523 40 3d»-3d4(asD)4p a4P-z«P° %-% Yl 

Mn III 1211.582 150 3d»-3d4<asD)4p a4P-z«P° %-% Yl 
MR III 1211.725 40 3ds-3d4(a'G)4p b»D - x«F° %-% Yl 
Mn III 1216.639 20 3d»-3d4(a5D)4p a4D - z«D° %-% Yl 
M- III 1219.801 30 6 3d»-3d4(asD)4p a4D - z«D° %-<& G3 
Mo HI 1220.940 750 3d5-3d4(a5D)4p a4D - z«D° %-% Yl 

r.*r> III 1223.83 20w 6 3d» - 3d4(a«D)-^ a4D-z«D° %-% G3 
Mr? HI 1225.133 350 3d5-3d4(a5D)4p a4D - z«D° "A-% Yl 
M i III 1228.972 100 5 3ds-3d4(a5D)4p a4D - z4P° % -fi G3 
Mn HI 1230.12 20w 5 3ds-3d4(a5D)4p a4D - z4P° %-% G3 
Mn III 1239.24 50w 5 3d»-3d4(asD)4p a4D - 7*P" %-% G3 

Mn HI 1245,673 750 3d - 3d4(a5D)4p a4D - z4P° *-Vi Yl 
Mn III 1245.975 700 3ds-3d4fasD)4p a4D - z4P° %-•* Yl 
Mn HI 1249.529 0 3ds-3d4(a5D)4p a2D - z4D° ¥/■% Yl 
Mn HI 1252.289 30 3d5-3d4(a"D)4p a2D - z4D° %-% Yl 
Mn HI 1255.078 10 3d5-3d4(»D)4p b»G - x»F %-% G3 

Mn III 1255.21 20 3d»-x«'(1I)4p bH} - w2H° %-% G3 
Mn HI 1257.885 0 3ds-3d4(a*D)4p a4D - z«P° %-% Yl 
Mn III 1258.55 30 3d5-3d4('D)4p b»G - x2F° %-% Gl 
Mn III 1260.907 40 3ds-3d4(1I)4p b*G - w2H° %-"& G3 
Mn HI 1269.104 800 3ds-3d4(a3G)4p b»D  y2F° <fc-% Y! 

Mn HI 1276.092 700 3d5-3d4(asG)4p b2D - y2F° %-<* Yl 
Mn HI 1276.467 50 3d5-3d4(a»G)4p b2D - y2F° %-% Yl 
Mn HI 1283.581 500 9 3d5-3d4(asD)4p a4F - z4D° %-% G3 
Mn HI 1284.058 30 9 3d5-3d4(asD)4p a4F - z4D° %-% G3 
Mn III 1287.589 400 9 3d5-3d4(a5D)4p a4F - z4D° '«-% G3 

Mu HI 1288.682 50 9 3ds-3d4(asDKp a4F - z4D° %-% G3 
Mn III 1291.618 300 9 3d5-3d4(asD)4p a4F-z4D° %-% G3 
Mn III 1291.714 600 9 3ds-3d4(a«D)4p a4F - z4D° ä4 -*. Yl 
Mn HI 1293.661 200 9 3d5-3d4(a5D)4p a4F - z4D° %-% G3 
Mn III 1316.091 80 3ds-3d4('G)4p b«G - x2H° %-»A Yl 

Mn :T. 1322 186 40 3d5-3d4('G)4p b'G - x2H° %-% Yl 
Mn Hi 1346.58 100 3d5-3d4(a3G)4p b»G - x*G° %-% G3 
Mn HI 1346.854 50 3ds-3d4(a5D)4p a2F - z4F° %-% Yl 
Mr. II! 1347.087 0 3d4(asD)4s-3d4(»D)4p b4D - x4P° ■■«!-% Yl 
Mn HI 1347.62 80 3d5 - 3d4(a3G)4p b*G - x*G° %-% G3 

Mn III 1349.782 0 3d5-3d4(a5D)4p a'F - z4F° %-% Yl 
Mn HI 1352.599 30 3d5-3d4(a'F)4p b2D - z2D° %-% Yl 
Mn HI 1353.027 30 3d5-3c,4(aaF)4p b2D - z2D° %-% Yl 
Mn HI 1355.959 20 3d5-3d4(a5D)4p a=F - z4F° %-% Yl 
Mn HI 1358.958 40 3d5-3d4(a5D)4p a2F - z4Fc *A-% Yl 

Mn HI 1360.718 1000 8 3d* - 3d4(a5D)4p a4F - z4F° %-% G3 
Mn III 1361.032 10 3d5-3d4(a5D)4p a2F - z4F° %-% Yl 
Mn HI 1361.26 ! 3d5-3d4(a'D)4p a4F - z4F° %-% G3 
Mn III 1364.65 5 8 3d5-3d4(»5D)4i> a4F - z4F° %-% G3 
Mn III •365.199 800 8 3d5-3d4(a5D)4p a"F - z4F° %-% G3 

Mn HI 1366.46 4 3d6-3d4(a5D)4p a4F - z4F" %-% G3 
Mn HI »368.20 20 8 3d5-3d4(a5D)4p a4F - z4F° %-% G3 
Mn III 1369.430 400 8 3d5-3d4(a5D)4p a4F - z4F° •*-«* G3 
Mn III 1369.535 700 3d5-3d4(a»D)4p a4F - z "K" %-% Yl 
Mn III 1371.647 300 8 3d5-3d4(a5D; a4F - z4F° %-% G3 

Mn Ih 1386.833 0 3d5-3d4(a5D)4p a2D - z4F< %-% Yl 
Mn HI 1394.051 10 3d4(a5D)4s - 3d4(»D)4p b4D - w4D° %-% Yl 
Mn III 1400.955 40 3d4(a5D)4s - 3d4(3D)4p b4D - w4D° *-% Yl 
Mn IH 1405.244 40 3d4(a5D)4s-3d4(»D)4p b4D - w4D° %-% Yl 
Mn III 1406.957 0 3d5-3d4(a3F)4p b»G - y2G° %-% Yl 

Mn III 1408.350 30 3d5 - 3d'i(a3G)4p b*G - y2H° %-m. Yl 
Mn III 1413.387 0 3d5-3d4(a3F)4p bH} - yHJ" %-% Yl 
Mn III 1425.05 2h 22 3d4(a5D)4p - 3d4(a5D)4d z«P°-e«S %-* G3 
Mn III 1427.238 6 22 3d4(a»D)4p-3d4(a5D)4d z8P°-e8S %-% G3 
Mn III 1430.784 20 22 3d4(a5D)4p - 3d4(a5D)4d z«P°-e«S % - % G3 
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Mn III Mn III 

Element Wiveleagih Intensity Multiple! Configuration Tenn J-J References 

Mn HI 1446.467 5 3d4(a»D)4s - 3d4(a»P)4p a«D - y4D° %-* 03 
Mn III 1449 07 20 3d«-3d4<»3H)4p b*G-z«H' + -% G3 
Mn III 1458.90 10 3d»-3d4(a3H)4p bKJ - z«H* %-% G3 
Mn III 1462.243 60 3d»-3d4(a»F)4p b»G-z«r Vt-H, Yl 
Mn HI 1486.494 300 3d4(a*H)4s - 3d4(a'F)4p b»H - v«G* ■%-* VI 

Mn HI 1489.669 10 3d4(a*D)4s - 3d4(a»P)4p b4D - y'D° %-% Yl 
Mr. III 1503.066 5 3d4(a»D)4s - 3d4(a>G)4p b4D - x4F %-% G3 
Mn HI 1512.177 5 3d4(a»D)4s - 3d4(a»G)4p b4D - x4F° %-% G3 
Mn III 1513.635 10 3d4ia3F)4s-3d4(a'F)4p c'F - v«G° %-% Yl 
Mn HI 1511.67 lh 3d4ia*D)4p-3d4(a»D)5» zcF° - f«D %-% G3 

Mn HI 1515.34 1 3d4(a»D)4p-3d4(a«D)5s z»F°-f»D *A-% G3 
Mn III 151? 76 5h 20 3d4(a«D)4p-3d4(a»D)5s z*F-f«D %-% G3 
Mn HI 1519 M 5h 20 3d4(a«D)4p-3d4(a«D)5s z»F°-t«D *-% G3 
Mn HI 1522.577 8h 20 3d4(aJD)4p-3d4(a»D)5s z»F - f»D %-tt G3 
Mn III 1526.05 lOh 20 3d4(a»D)4p -3d4(a»D)5s z«F" - f*D %-% G3 

Mn HI 1528.64 2h 3d4(a5D)4s-3d4(a»F)4p b4D-z3r '*-% G3 
Mn III 1529.40 6h 3d4(a»D)4p-3d4(a«D)4d z*P° - e*D %-% G3 
Mn III 1530.364 30h 20 3d4(a5D;4p-3d4(a5D)5s z'F - f*D "A-% G3 
Mn HI 1541.15 15h 3d4(a*D)4p - 3d4(asD)5s z«P°-f»D %-% G3 
Mn III 1541.744 30 3d4(a3F)4s - 3d4(a'F)4p c»F-u«r %-% Yl 

Mn HI 1544.25 10h 3d4(asD)4p-3d4(a«D)5s z«P° - f»D •*-% G3 
Mn HI 1545.251 20 3d4(a*F)4s - 3d4(a'F)4p c'F-u'F *-% Yl 
Mn III 1546.197 0 3d4(a»F)4s - 3d4(a'F)4p c»F - u'F %-% Y! 
Mn III 1547.45 lb 3d4(a»D)4p-3d4(a«D)4d z4P°-e4D Vi-*A G3 
Mn III 1547.68 lh 3d4(a5D)4s-3d4(a3F)4p b4D - x4D" %-% G3 

Mn HI 1548.371 Iw 3d4(a5D)4p-3d,(a5D)5s z«P° - f»D %-% G3 
Mn HI 1550.20 2h 3d4(aiD)4p-3d4(a5D)5s z«P°  f»D •k-tk G3 
Mn HI 1555.299 3h 3d4(a5D)4s - 3d4(a3F)4p b4D - v4F «A-% G3 
Mn HI 1555.343 0 3d4(a5D)4s - 3d4(a3F)4p b4D - y4F° fc-% Yl 
Mn HI 1555.40 1 3d4(a3H)4p - 3d4(3H)4d z4HJ - f«G >%■% G3 

Mn HI 1556.121 8 3d4(a3H)4p-3d4(3H)4d z4H° - i*G ■%->% G3 
Mn HI 1558.182 5 19 3d4(asD)4p - 3d4(asD)4d z«F°  e'F %-% G3 
Mn HI 1558.602 10 3d4(a5D)4p - 3d4(a5D)4d z«F°-e«F *-% G3 
Mn III 1561.570 20 3d4(a8D)4p-3d4(a5D)4d z«F°-esF *-* G3 
Mn III 1561.681 40 3d4(a3H)4p - 3d4(a3H)4d z4H°-e4I >*-<* Yl 

M.i III 1562.033 20 3d4(a3H)4p-3d4(a3H)4d z'H° - e4I "A-li Yl 
N:n III 1562.212 2h 3d4(asD)4p-3rf4(asD)4d z4P° - e4D %-% G3 
Mn III 1562.493 0 3d4(a3H)4p-3d4(a3H)4d z4H°-e4I %-% Y' 
Mn HI 1565.830 30h 19 3d4(a5D)4p-3d4(a5D)4d z«F°-e'F %-% G3 
Mr. Ill 156f .198 40 3d4(a3H)4p - 3d4(s3H)4d z4H° - e4H %-% Yl 

Mn III 1566.762 20 3d4(a'H)4p - 3d4(a3H)4d z4H° - e4H %-% Yl 
Mn III 156/.772 15h 3d4(a»H)4p-3d4(3H)4d z4H°-e4H "h-"k G3 
Mn HI 1568.325 10 19 3d4(a5D)4p-3d4(a5D)4d z«F°-e*F %-% G3 
Mn Hi 1569.304 G 3d4(a3H)4p-3d4(a3H)4d z4H° - e4I ■%-■% Yl 
Mn III 1569.516 0 3d4(asH)4p - 3d4(a3H)4d z4H° - e4I %-% Yl 

Mn HI 1570.169 0 3d4(a5D)4s-3d4(a3F)4p b4D-y4F° %-% Yl 
Mn HI 1571.06 2h 3d4(a5D)4p-3d4(a5D)4d z»F° - e«D %-% G3 
Mn III 1571.920 20h 3d4(a3H)4p - 3d4(3H)4d z4H° - e4H "h-«h G3 
Mn HI 1575.33 1 3d4(a5D)4p   3d4(a5D)4d z«D° - c4D %-% G3 
Mn III 1576.924 10 3d4(a5D)4s-3d<(a3P)4p b4D - y4P° •&-* Yl 

Mn III 1577.939 100 19 3d4(a3H)4s-3d4(3D)4p a4H-x3F° %-% G3 
Mn III 1578.467 20 3d4(a5D)4p - 3d4(a5D)4d z«F° - e«D %-% G3 
Mn HI 1579.567 0 3d4(a3G)4s-3d*(a'F)4p c"G - vKT %-% Yl 
Mn HI 1585.714 150 3d4(asD)4s - 3d4(a3P)4p b4D - y4P° %-% Yl 
Mn III 1591.942 5 3d4(asD)4p-3d4(a5D)4d z«P° - e«F %-% G3 

Mn III 1592.187 5 3d4(a5D)4s-3d*(a3P)4p b4D - y4P° %-% G3 
Mn III 1593.97 3h 3d4(fsD)4p-3d4(a5D)5s z«D° - PD %-% G3 
Mn III 1594.312 5h 3d4(a5D)4s - 3d4(a3P)4p b4D - y4P° %-% G3 
Mn III 1595.081 100 3d4(asD)4p - 3d4(a5D)4d z«P° - e«F %-% G3 
Mn III 1595.35 80 3d4(a5D)4p-3d4(a5D)4d z4F°-e4F %-% G3 

Mn III 1596.211 80a 3d4(a5D)4p - 3d4(a'D)4d z4F° - e4F %-% G3 
Mn III 1596.948 300 3d4(a5D)4p-3d4(a5D)4d z4F° - e4F %-% G3 
Mn III 1598.651 50 3d4(a5D)4p-3d4(a5D)4d z«P°-e6F %-% G3 
Mn III 1599.50 5 3d4(asD)4p - 3d4(a"D)4d z«P° - e"F %-% G3 
Mn HI 1600.770 10h 3d4(a5D)4p - 3d4{a'D)4d z4F°-e4F %-% G3 

413 

Mill  ■ ■iiiTi-tWfj-"-ii- 
na m mmmmäBt H - ■ *■* "«■' ■*&* 



Mn III Mr, !!I 

Kleir.rnt Wavelength Intensity Multiple; Configuration Terrr J   J Relerences 

Mn III 1601.045 5h 3d4(a*D)4p - 3d4(a*D)5s z4F° - f4D *7-% G3 
Mn III 1601.42 5h 3d4(af'D)4p-3d4(asD)5s z»D° • f«D %-% G* 
Mn III 160217 20 18 3d4(a»D)4p   3d4(a*D)4d z«F"   e«G %-% G3 
Mn III 1602 38 20 3dJva5D)4p - 3d4(a»D)4d z«P°  e«D %-% Gl 
Mn III 1603 203 30h 18 3d4(a»D)4p - 3d4(a»D)4d z«F*  e«G %-* G 

Mn III 1603.59* 2 3d4(aJD)4p - 3d4(asD)4d ?*y - e«D %-ft (iJ 
Mn III 16(M.«07 2h 3d4(i'-H)4p - 3d4('H)4d z4r - f*G •k-% G3 
Mn III 1605.10'' 4h 3d4(asD)4p-3d«(asD)5s z4F'   f4D %-% G3 
Mn III 1605.22 3h 3d4(a5D)4p   3d4(alD)5s z«D°   f»D %■* G3 
Mn III 1605. 45 40h 18 3d4(a5D)4p - ?J4(a*D)4d z«F°   e«G %-% C4.G3 

Mn III (605 67 20 18 3d4(a»D)4p - 3d4(a5D)4d z»F°  e*G %-% (i( 
Mr. Ill it>06 755 1 3d4(asD)4p-3d4(a5D)5s z4F° - f4D %-% G3 
.«r. Ill 1607 003 20h 3d4(a3H)4p - 3d4(3H)4d z4r - f«G "h-% GJ 
Mn Hi 1607.884 30h 3 J4(a5D)4p - 3d4(asD)4J z«D -e^ **-*» G3 
Mn iii 1608.18 3h 3d4<asD)4p-3d4(a5D)5s z«D° - f«D %-% G3 

Mn III 1609 0i 20b 18 3d4(asD)4p - 3d4(asD)4d z*F°-e*G %-% G3 
Mn III 1609.17; 500ii 18 3d4(asD)4p - 3d4(asI»4d z«F° - e*G %  -% G3 
Mn III 1610.05 3h 3d4(a5D)4p-3d4(asD(5s z«D° - f«D lk-% G3 
Mn ill 1610.228 20h 3d4(asD)4p-3d4(asD)5s z«D°   f«D ft-*?. G3 
Mn III 1612.78 2h 3d4(asD)4p-3d4(asD;5s z«D° - fsD %•% G3 

Mn III 1613.656 20 18 3d4(a5D)4:-   3d',aJLi)4d z«F°-e*G %  -% G3 
Mn III 1614.144 800 18 3d4(asD)4pia4u'D)4d z8F°-e«G % -"A G3 
Mn III 1617.163 5 18 3d4(a5D)4p-3d4;asD»' ' z6F°-e«G % -% G3 
Mn III 1617.760 200 3d4(a3H)4p - 3dVH)4u z4I° - e4K % -Of- G3 
Mn !I! 1618.689 1 3d4(a3F)4s - 3d4(3D)4p b4F - x2F° %-% G3 

Mn III 1619.62 40h 18 3d4(a5D)4p - 3d4(a5D)4d zeF°  e«G %-»/2 G3 
Mn ill 1620.602 1000 18 3d4(asD)4p - 3d4(a'D)4d z6F°-e*G ".'.     °h G3 
Mn III 1621.284 Ih 3d4(a3F)4p - 3d4('H)4d z4G"   f4G "n.-:*l G3 
Mn III 1623.122 10 3d4(a3H)4s-3d4(a'G)4p a4H - w*G° % •% Yl 
Mn !II 1623.911 300 3d4(a3H)4p - 3d4(3H)4d z4P-e4K •K-V/l G3 

Mn III 1626.885 0 3d4(a3H)4p-3d4(a3H)4d z4I" - e4H %-% Yl 
Mn III 1626.99 6 18 3d4(a5D)4p - 3d4(a5D)4d z«F°.e«G '<k-'% G3 
Mn III 1627.200 3h 3d4(a3P)4s - 3d4(3D)4p bP-x4P° 'k-% G3 
Mn III 1627.743 20 3d4(a3H)4p-3d4(a3H)4d z'I°-e4I "k-'Vi Yl 
Mn III 1629.117 400 3d4(a3H)4p-3d4(3H)4d z4r-e4K ■^-^ G3 

Mn III 1629.715 :<j 3d4(a3H)4p   3d4(a3H)4d z4I°-e4I %-% Yl 
Mn III 1630.362 0 3d4(a3H)4p-3d4(a3H)4d z4I°-e4I ■%-■% Yl 
Mn III 1630.768 0 3d4(a3H)4p - 3d4(aJH)4d z4P   e4I ■%-•% Yl 
Mn III 1631.638 0 3d4(a3H)4p - 3d4(a3H)4d z4P - e4H "h-'k Yl 
Mn III 1633.51 20h 3d4(a3P)4s-3d4(3D)4p b4P - x4P° %-'A GJ 

Mn III 1633.800 500 3d4(a3H)4p-3d4(3H)4d z4I° - e4K %-nh G3 
Mn III 1636.559 3 3d4(a3H)4p-3d4(3H)4d z4I°-e4H "k-"h G3 
Mn III 1637.974 2h 3d4(a3H)4p-3d4(3H)4d z4P-e4K '%-'% G3 
Mn III 1642.054 10 3d4(a5D)4p-3d4(asD)4d z4P° - e«F %-'/2 G3 
Mn III 1642.78 30 21 3d4(a5D)4p-3d4(a5D)4d z6P°- e«P %-% G3 

Mn III 1643.702 30h 21 3d4(asD)4p - 3d4(a5D)4d zeP°-e6P %-% G3 
Mn III 1644.96 lOh 21 3d4(a5D)4p-3d<(a5D)4d z6P°-e6P %-% G3 
Mn III 1645.03 15h 3d4(a5D)4s-3d4(a3P)4p b4D   y4D° % - % G3 
Mn III 1646.59 2h 2! 3d4(a5D)4p-3d4(asD)4d z6P°-e6P %-% G3 
Mn HI 1647.46 250 21 3d4(a5D)4p-3d4(a5D)4d z6P°-e6P %-% G3 

Mn III 1647.827 30 21 3d4(asD)4p-3d4(asD)4d z6P°-esP %-% G3 
Mn III 1648.375 lOOh 25 3d4(a5D)4p - 3d4(a5D)4d z«D° - esF % -% G3 
Mn III 1649.50 I50w 3d<(a5D)4p-3d4(a5D)4d z4F° - e4D »k-% G3 
Mn III 1651.35 80 21 3d4(a5D)4p-3d4(a5D)4d z6P" - ,;5P % -% G? 
Mn III 1653.57 400 25 3d4(asD)4p-3d4(a5D)4d z6D° - e6F »k-"k G3 

Mn III 1653.823 50 3d4(a"D)4s-3d4(a3P)4p b4D - y4D° %-% Gl 
Mn III 1656.510 3 3d4(a5D)4p - 3d4(a5D)4d z6D° - e6F %-% G3 
Mn III 1657.20 10 3d4(a!iD)4p-3d4(a5D)4d z6D" - e'F % -% G3 
Mn III 1658.68 6w 25 3d4(a5D)4p-3d4(a5D)4d z«D°-e8c % % G3 
Mn III 1659.602 100 24 3d4

sa5D)4p-3d4(a5D)4d z«D°   e6D 'A   % G3 

Mn III 1662.533 3 3d4(a5D)4p - 3d4(a5D)4d z6D° - esF %-% G3 
Mn III 1662.827 0 3d4(a5D)4s-3d4(a3P)4p b4D - y4D° %-% Yl 
Mn III 1662.943 0 3d4(a'G)4s-3d4<a'F)4p dH} - u2F° % -% Yl 
Mn III 1665.701 15 24 3d4(a5D)4p-3d4(a5D)4d z8D° - e«D %-% G3 
Mn III 1666.255 (Oh 3d4(a3P)4s-3d4(3D)4p b4P-x4P° % -% G3 
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Mn III Mn III 

Element Wavelength ir'.cnsily    '. Multijtlet Configuration Term J-J References 

Mn III 1667.698 20h 24 3d4(a*D)4p-3d4(a»D)4d z»D°-e*D %-% G3 
Mo HI 1668.047 In 3d4(a3H)4p - 3d4(»H)4d yKS'-f^ ■a-1* G3 
Mil III 1668.799 0 3d4(a»F)4s - 3d4(alD)4p c«F-w»D° %-* Yl 
Mn III 1669.032 200 3d4(a*D)4p - 3d4(a»D)4d z^-e^         ? %-"k G3 
Mn III 1669.404 200 3d4(a3H)4p-3d4(3H)4d y^'-f^G HV-H» G3 

Mn III 1669.691 2 3d4(a'D)4s - 3d4(a»P)4p b4D-y4D° Vi-% G3 
MR III 1670.315 3 3d4(a«D)4s - 3d4(a»P)4p b4D - ^D* %-% G3 
Mn .11 1671.015 200 3d4(a'D)4p - 3d4(a»D)4d z4r-c4G %-% G3 
Mn IH 1671.4^4 30 3d4(a*D)4p - 3d4(a»D)4d z«D'-e«D %-% G3 
Mn IH 1672.00V 10 3d4(a3H)4s-3d4('I)4p a4H - z*K° "%-■% G3 

Mn III 1672.974 200 3d4(a*D)4p - 3d4(a»D)4d r'F'-e'G % - % G3 
Mn III 1674.408 3h 3d4(a*P)4s - 3d4('S)4p b»P-x*P* *-\i G3 
Mn III 1675.329 3 3d4(a*D)4p-3d4(asD)4d z^-eKJ %-«* G3 
Mn II! 1673.52 200 3d4(a>H)4p-3d4(,H)4d yK}"  f*G *-% G3 
Mn I!) 1676.147 3 3d4(a3H)4s-3d4('I)4p a4H  z»K° "»-«*» G3 

Mn III 1676.95 30 3d4(a»D)4p - 3d4(a«D)4d z^-e^ %-% G3 
Mn HI 1678.08 lh 3d4(a3P)4s - 3d4(3D)4p b4P-x4P° %-% G3 
Mn III 1705.497 3 3d4(a*D)4s-3d4(a«D)4p a«D - z4D° %-* G3 
Mn III 1707.157 2 3d4(a'P)4s-3d4('S)4p b»P-x»P° %-% G 
Mn III 1707.995 2 3d4(a»D)4p-3d4(a«D)4d z«D° - e«P %-% G3 

Mr. HI 1708.804 0 3d4(asD)4p-3d4(a5D)4d z«D°-e«P %-% Yi 
Mn III 1710.138 2 3d4(a*D)4p-3d4(a»D)4d z«D°-c«P %-% G3 
Mn III i712.134 1 3d4(a»D)4s-3d4(a5D)4p a«D-z4D° %-Vi G3 
Mn HI 1716.569 5 3d4(a»D)4p-3d4(asD)4d z*D°-e«P %»-% G3 
Mn III 1717.053 3 3d4(a»F)4S - 3d4(»D)4p b4F   w4F %-% G3 

Mn III 1721.61 2 3d4(a3H)4s - 3d4(a3G)4p a4H - x*G° Sk-% G3 
Mn III 1735.073 30 3d4(a3F)4s-3d4(a3D)4p c'F-x^D" %-% Yl 
Mn III 1742.15 50» 3d4(a»D)4p-3d4(a'D)4d z4F°-e«D *.-% G3 
Mn IH 1743.96 3h 3d4(asD)4p-3d4(a5D)4d z4F"-e»D %-% G3 
Mn HI 1744.35 2h 3d4(a3F)4s - 3d4(3D)4p e'F - x«D° %-% G3 

Mn III 1745.625 5 3d4(a3F)4s-3d4('D)4p c3F-x»D° %-% G3 
Mn III 1747.38 5 3d4(a5D)4p - 3d4(a»D)4d z4F°-e«D %-% G3 
Mn HI 1748.888 10 3d4(a5D)4p-3d«(asD)4d z4F°-e«D %-% G3 
Mn III 1749.17 lh 3d4(aJG)4p-3d4(3H)4d y4^ - l*G H4-% G3 
Mn III 1751.253 0 3d4(a3D)4s-3d*(a'D)4p c4D - w3D° fi-ft Yl 

Mn HI 1764.841 3 3i!4(a3F)4s-3d4(3D)4p cJF - x'F" %-% G3 
Mn III 1772.824 5 3d4(a3F)4s-3d4(3D)4p clF - x»F° %-% G3 
Mn HI 1784.394 20 3d4(a3H)4s-3d4(a>G)4p b*H-w*G° %-%» Y! 
Mn III 1792.38 5 3d4(a»G)4s-3d4(3D)4p bH3 - w4F° %   % G3 
Mn III 1793.242 10 3d4(a3G)4s - 3d4(3D)4p b^. - w4F° %-% G3 

Mn III 1793.560 10 3d4(a"G)4s - 3d4(3D)4p b^WF" %-% G3 
Mn III 1794 09 5 3d4(a3G)4s-3d4(3D)4p b^ - w4F° %-% G3 
Mn HI 1796.864 100 3d4(asG)4s - 3d4(3D)4p b^ - w4F" ■%-<s G3 
Mn HI 1797.919 25 3d4(asG)4s-3d4(3D)4p b*G-w*F %-•» G3 
Mn III 1798.130 80 3d4(a3G)4s-3d4(3D)4p b^-w^0 «k-% G3 

Mn III 1798 545 1 3d4(a»D)4d - 3d4(a5D)5f e^ - w«F° %-^i G3 
Mn III 1799.340 2 3d4(a3H)4s-3d4(a3G)4p 

3d4(asD)4d-3d4(a»D)5f 
a4H - x^" %-«A G3 

Mn HI 1799.56 2 e^-w'F" %-% G3 
Mn III 1802.450 1 3d4(a»H)4s - 3d4(a3G)4p a4H - x^" %-% G3 
Mn HI 1804.065 400 3d4(a3H)4s - 3d4(a3G)4p a4H - x^* ■%-•% G3 

Mn HI 1806.473 300 3d4(a3H)4s-3d4(a3G)4p a4H - x^0 ■%-%   G3 
Mn HI 1807.926 3 3d4(a3H)4s - 3d4(a3G)4p a4H - x*G° %-% G3 
Mn III 1810.767 200 3d4(a3H)4s-3d4(a3G)4p a4H - x*G° %-% 
Mn III 1811.025 300 3d4(a3H)4s-3d4(a»G)4p a4H - x*G° %-% G3 
Mn III 1819.410 5 3d4(a3H)4s - 3d4(a3G)4p a4H - y'F° %-f, G3 

Mn III \m.*v 40 3d4(a'F)4s-3d4(a'G)4p c'F-wKT %-% Yl 
Mn II! 1828.647 40 3d4(a'F)4s-3d4(a'G)4p e*F-w»G* *-% Yl 
Mn IH 1833.019 20 3d4(a3H)4s - 3d4(a3G)4p a4H - y'H" ■%-■% G3 
Mn HI 1839.01 2 3d4(a3H)4s-3d4(3D)4p b'H-w4F° >k-% G3 
Mn HI 1846.001 3 3d4(a*G)4s-3d4(*D)*p c»G - x»F° %-lt G3 

Mn HI 1846.278 3 3d4(a»G)4s - 3d4('I)4p c«G - w»H° %-% G3 
Mn HI 1847.268 30 3d4(a3H)4s - 3d4('G)4p b'H - x'H" Hi-Hi G3 
Mn III 1849.049 15 3d4(a3H)4s - 3d4('G)4p b'H - x«H° %-% G3 
Mn III 1852.579 3 3d4(a3F)4s-3d4(a3G)4p b4F - xKT %-ti G3 
Mn HI 1853.77 1 3d4(asD)4s - 3d4(a»D)4p a8D-z4F° "h-fi G3 
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Mn III Mn III 

F.ttBCGl Wavelength Intensity Mubipkt Configuration Tern J-J References 

Mn HI 1856.316 3 3<J«(t»H)4»-3<J«(,D4p b*H - y'l* •k-% 03 
Mo III 1856.580 1 3d4(a*D)4s - 3d4(a»D)4p a'D-^r %-% G3 
Mn III 1859.46 25 3d*(a*D)4t - 3d4(a«D)4p a*D-r4F %-* G3 
Mn III 1859.65 2 3d4(a*F)4« - 3d4(a»G)4p b4F  x*G° %-% G3 
Mn III 1863.975 3 3<i4(a»G)4* - 3d«(*D)4p c*G-x*F' %-% G3 

Mn III 1866.828 5b 3d4(a»D)4s - 3d4(a»D)4p a*D - z4F* %-% G3 
Mn III 1869.164 6h 3d4(a»G)4s - 3d4(«D4p cK - v*H' %•"» G3 
Mn III 1877.616 400 3d4(a'H)4s - 3d4(aJG)4p a^-y^H' •%-«% G3 
Mn III 1878.018 2 3d4(a*F)4s - 3d4(a*G)4p b4F-y*H* %-■» G3 
Mn III 1880.818 3 3d4(a*H)4s - 3d4(a»G)4p a'H-^H* «*-«% 03 

Mn III 1885.207 300 3d4(a»H)4s - 3d4(a*G)4p »«I  j^H* %-% 03 
Mn III 1888.438 1 3d4(a*H)4i  3d4(a»G)4p a'H - j^H* \-% G3 
Mn III 1890.42 2 3d4(a*H)4$-3d4(a»G)4p a4H - jr'H* 111-% G3 
Mn III 1891.846 200 3d4(a»H)4* - 3d4(a*G)4p a4H   y4«* %-% G3 
Mn III 1893.485 70 3d4(a*F)4s-3d4(a«G)4p c*F z*r *-% Yl 

Mn in 1896.29: 3 3d4(a*H)4s - 3d4(a»G)4p a4H - yW %-fi G3 
Mn III 1897.28 1 3d4(a»H)4s - 3d4(a»H)4p a4H-z»H° %-% G3 
Mn HI 1898.301 200 3d4(a»H)4$ - 3d4(a*G)4p a4H  yW %-% G3 
Mn III 1899.097 150 3d4(a»H)4s - 3d4(a»G)4p b»H  x«G' %-% G3 
Mn III 1901.754 1 3d4(a»H)4s - 3d4(a»G)4p a4H - y*V° f,-% G3 

Mn III 1902.069 100 3d4(asF)4s-3d4('G)4p c'F - x»H° %-% G3 
Mn III 1907.83 200b 3d4(a»H)4s-3d4(a»G)4p b*H - x*G° '%-% G3 
Mn III 1908.670 0 3d4(a»G)4s - 3d4(a"G)4p c*G-w*G° *.-** Y! 
Mn III 1910.649 40 3d4(a'D)4s - 3d4(a'F)4p elD - u*r %••% Yl 
Mn III 1915.907 150 3d4(a»G)4s - 3d4(a»G)4p c*G-wKT % - % j Yi 

Mn III 1916.385 20 3d4(a»F)4s - 3d4(a'G)4p c*F  x*F" % - %   Yl 
Mn HI 1918.198 0 3d4(a'G)4s-3d4('H4p d*G - w»H° •k-%   Y: 
Mn III 1919.162 20 3d4(a'D)4& - 3d4(a'F)4p e*D - u*F° % - % , Yl 
Mn III 1920.065 300 3d4(aK})4s-3d4(a1G)4p c*G - w«G" %-% Yl 
Mn HI 1920.390 70 3d4{a«G)4s-3d4('04p d«G-w*H° %-% Yl 

Mn III 1924.422 20 3d4(a*P)4s - 3d4(a*P)4p b4P-z4S° %-% G3 
Mn III 1925.851 20 3d4(a'G)4s-3d4(»D)4p d*G - x*F° %-% Yl 
Mn HI 1927.337 C 3<H(a»G)4s - 3d4(a«G)4p c*G-w*G° •4-% Yl 
Mn III 1927.889 80 3d4(aJD)4s - 3d4(a'D)4p d'D-w'D" *-% Yl 
Mn III 1928.479 lw 3d4(a'F)4s-3d4(aJG)4p b4F - x4F fi-* G3 

Mn III 1928.925 2 3d4(a»F)4s - 3d4(aaG)4p b4F - x«F° %-% G3 
Mn III 1929.752 3 3d4(a»F)4s - 3d4(a3G)4p b4F-x4F° %-% G3 
Mn HI 1931.06 2 3d4(a,F)4s-3d4(a1G)4p b4F - x4F° %-% G3 
Mn III 1931.394 300 3d4(a,G)4s-3d4(1I)4p d*G-w*H° %-•% Yl 
Mn HI 1931.92 2 3d4(a»F)4s-3d4(a»G)4p b4F-x4F° %-% G3 

Mn III 1932.44 2 3d4(a»F)4s-3d4(a3G)4p b4F - x4F" %-% G3 
Mn III 1932.92 lw 3d4(aJF)4s - 3d4(a3G)4p b4F - x4F° v*-** G3 
Mn HI 1 «»33.483 100 13 3d4(asD)4s - 3d4(a*D)4p a«D - z«D° %-% G3 
Mn III 1935.770 2 3d4(asF)4s-3d4(asG)4p b4F-x4F° %-% G3 
Mn III 1936.559 200 13 3d4(a8D)4s-3d4(asD)4p a«D-z«D° %-% 03 

Mn III 1937.121 4 3d4(aJP)4s-3d4(asF)4p b4P-x4D° %-% G3 
Mn III 1940.056 100 3d4(a3D)4s-3d4(a!D)4p dID-w*D° %-% Yl 
Mn III 1940.224 6h 13 3d4(a8D)4s-3d"(a5D)4p a«D - z«D° »A-Si G3 
Mn HI 1940.458 15 13 3d4(a»D)4s - 3d4(a»D)4p a«D - z«D° Mi-% G3 
Mn III 1940.74 2 13 3d4(a5D)4s-3d4(a»D)4p a«D - z«Dc %-% G3 

Mn III 1941.282 500 13 3d4(a5D)4s - 3d4(a"D)4p a«D - z«D° %-% G3 
Mn HI 1941.59 Ih 3d4(a3G)4s - 3d4(a3G)4p b^ - x^G" %-% G3 
Mn III 1942.886 250w 3d4(a3G)4s-3d4(a3G)4p bHJ - x4G° ■%-•% G3 
Mn HI 1943.209 800 13 3d4(a5D)4s-3d4(a8D)4p a«D - z«D° %-% G3 
Mn III 1944.640 150 13 3J4(a5D)4s-3d4(a5D)4p a«D - z«D° %-V, G3 

Mn HI 1947.320 150 3d4(a3G)4s-3d4(aaG)4p b^ - xKT %-% G3 
Mn III 1947.516 200 13 3d4(a8D)4s-3d4(a8D)4p a«D - z«D° %-% G3 
Mn 111 1948.282 200 3d4(asG)4s-3d4(aaG)4p b^ - x*G° %-% G3 
Mn in 1949.354 200 13 3d4(a»D)4s - 3d4(a5D)4p a«D - z«D° %-% G3 
Mn HI 1949.53 30 3d4(a»D)4s - 3d4(3D)4p c4D - x4P° %-% G3 

Mn III 1949.744 150 3d4(1I)4s-3d4('04p bM-w'H" "h% G3 
Mn III 1951.24 1 3d4(asG)4s-3d4(asG)4p b4G - x*G° "k-'h G3 
Mn III 1951.504 200 3d4(aaG)4s-3d4(aaG)4p b^ - x^" %-% G3 
Mn III 1952.361 500 13 3d4(a5D)4s-3d4(a5D)4p a«D - z«D° %   % G3 
Mn HI 1952.525 1000 13 3d4(a5D)4s - 3d4(a5D)4p a"D - z«D° %-% G3 
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I 
Mn Hi Mn III 

Element V: ivelcngih Intensity Multiple! Coniifurilion Tenn J-J Reference» 

Mn HI 1955.4 2 3d4(a»F)4s - 3d4<VG)4p b4F  y*H" %-% G3 
Mn III 1956.614 300 12 3<H(«,D)4» - 3d4(»*D)4p tfDtW *-«A G3 
Ma 111 1957.472 10 3d4(a»P)4s - 3d4(a*P)4p b4P z4S" %-% G3 
Mn III 1958.310 8 3d4(a»G)4i - 3d4(a»G)4p IJHJ-y*r *-•* G3 
Mn III 1MT98 2 3<»4(a*F)4t-3d4(»»F)4p b4F -z*F* %-% G3 

Mn III 1962.042 250 3d4(,I)4s - 3<l4(,D4p b»i  w*H" •»-»A G3 
Mn IH 1962.878 100 3d4(a»D)4s-3d4(»D)4p ^D - x4P* %-% G3 
Mn III 1963.27 lb 3d4<:I)4s-3d4(,I)4p b*I-w*H* »A-1* G3 
Mn III 1963.514 100 12 3d4(a»D)4s - 3d4(a*D)4p a*D  z«P* %-% G3 
Mn HI 1963.719 200 13 3d4(a»D)4$-3d4(a»D)4p .•DiD' %-% G3 

Mn III !967.080 iOh 3d4(a*P)4s - 3d4(a*F)4p b4P-x4D* %-% G3 
Mn III 1968.776 4 3d4(a*OM. - 3d4(*D)4p c*V  x4P* %-% G3 
Mn HI 1969.576 50 3d4(a*P)4s - 3d4(a»F)4p b4P-x4D* %-% G3 
Mn III 1970.639 I 3d4(a*P)4s-3d4(a*F)4p b4P-x4D° %-%i G3 
Mo HI 1971.28 IOC 3d4(a»H)4s - 3d4(a»H)4p a4H - y*C %-* G3 

Mn HI 1971.976 8b 3d4(a'H)4s - 3d4(a*H)4p a4H - y^" %-% G3 
Mn II! 1972.218 5 3d4(a*H)4s  3d4(a*H)4p a4H - y*G° «*-% G3 
Mn III 1972.471 3w 3d4(aH3)4s - 3d4(a»G)4p b^ - y*H° %-■% G3 
Mn HI 1972.861 100 12 3d4(a*D>4s - 3d4(a*D)4p a«D - z4P* %-% G3 
Mn HI 1974.10 20b 3d4(a'H)4s - 3d4(a'H)4p a4H  y^G" *-* G3 

Mn HI 1975.439 '00 12                    3d4(a*D)4s - 3d4(a*D)4p a«D  z4P* Vi-% G3 
Mn HI 1975.690 200 3d<(a'H)4s - 3d4(a*H)4p a4H - y4^ %-% G3 
Mn III 1976.490 30 3d4(a*G)4s-3d4(a»G}4p b^ - y*H° '*-"% G3 
Mn IH 1977.044 4 3d4(a'H)4s - 3d4(a*H)4p a4H - y4^ '%-•% G3 
Mn HI 1978.953 500 3d4(a*H)4s-3d4(a»H)4p a4H  y^0 >%-«i G3 

Mn HI 1979.790 1 12 3d4(a«D)4s-3d4(asD)4p a«D - z4P* %-% G: 
Mn III 1982.212 20 3d4(a»F)4s-3d4(a»F)4p b4F-x4D° %-Vi G3 
Mn HI 1982.76 400 3d4(a*H)4s-3d4(asH)4p a4H - yXT ■A-m G3 
Mn HI 1984.052 i. 3d4(a»F)4s-3d4(a*F)4p b4F - x4D° %-% G3 
Mn HI 1985.398 20 3d4(a»F)4s-3d4(a*F)4p b4F-x4D° *A-«A G3 

Mn III 1985.717 300 3d*(bJF)4p-3d4(a»D)5d t»F-g*D         ? %-% C4.K8 
Mn III 1985.79'' 750 3d4(a'G)4s-3d4(a'G)4p dKJ-wH^ %-% Yl 
Mn III 1986.839 100 12 3d4(a»D)4s - 3d4(a»D)4p a«D  z4P° %-% G3 
Mn HI 1987.70 lb 3d4(a'F)4s-3d4(asF)4p b4F - x4D° %-% G3 
Mn III 1989.038 8 3d4(asF)4s-3d4(asF)4p b4F-x4D° •A-% G3 

Mn Hi 1989.587 400 3d4(a*D)4s-3d4(3D)4p ^D-inr'F0 %-* G3 
Mn III 1990.219 3 12 3d4(a*F)4s-3d4(aaF)4p b4F - x4D° %-% G3 
Mn III 1991.290 50 5d4(a»F)4s-3d4(asF)4p b4F-x4D° %-*A G3 
Mn HI 1992.492 2 12 3d4(a*D)4s-3d4(asD)4p EeD - z4P° %-% G3 
Mn HI 1992.889 10 3d4(a»P)4s - 3d4(asP)*p b4P-z*P° ■A-% G3 

Mn HI 1993.222 80 3d4(a»F)4s-3d*(a3F)4p b4F - x4D° *-% G3 
Mn III 1993.550 20 3d4(a,G)4s-3d4(a'G)4p d«G  w*G° •A-% Yl 
Mn III 1995.02 3 3d4(a3G)4s-3d4(,G)4p c*G - x*H° %-% G3 
Mn III 1995.838 700 3d4(a,G)4s-3d4(alG)4p dHJ - w«G° %-% Yl 
Mc III 1996.905 15 3d4(a«D)4s-3d4(a5D)4p a«D-z4P° 'k-y. G3 

Mn III 1997.109 20 3d4(a3P)4s-3d4(a3P)4p b4P-y'P° %-<& G3 
Mn HI 1998.127 100 3d4(a3D)4s-3d'(:,D)4p c4D - w«F° %-% G3 
Mn III 1998.883 20 3d4(a»P)4s - 3d4(asP)4p b4P-y4P° %-% G3 

417 

***»;. ^^-ijiiiminriitiiiTi \ii iliii'aiii'  ■ *■•- ■-^-■-■~--1Mt mmmmmmmimmuum Mitt m 



Mn IV Mn IV 

MANGANESE IV (Mns+), Z = 25 
Ground State  ls22s*2p83s*3p«3d4 5D0 (22 elections) 

Ionization Potential [427 000] cm1,  [53j eV 

Element Wavelength Inteniity Multiple! Configuratios Term " References 

Ma IV 522.780 120 3d*-3dJ(a*F)4p a'H - v/»G" 6-5 Y2 
Mn IV 523.036 80 3d4 - 3d»(a«FMp a»H - w>G' 5-4 Y2 
Mn IV 523.234 70 3d4 - 3d»(a2F)4p aaH - w«G0 4-3 Y2 
Mn IV 526.293 20 3d" - 3d,(a*F)4p a3F - wKT 4-5 Y2 
Mn IV 526.358 0 3d4 - 3d»(a,F)4p a3F - w*G° 3-4 Y2 

Mn IV 527.402 0 3d4 - 3d»(a*F)4p a3F - »»G" 2-3 Y: 
Mn IV 534.396 0 3d4 - 3d»(a4P)4p ga3D - y*D° 3-4 Y2 
Mn IV 534.504 90 3d4 - 3d»(a2F)4p a»G   w»G° 5-5 Y2 
Mn IV 534.780 60 3d4 - 3d»(a*F)4p aHJ - w»G° 4   4 Y2 
Mn IV 534.876 40 3d4 - 3d,(a,F>4p ^H} - wK}" 3-3 Y2 

Mr. IV 535.352 I5C 3d4 - 3d»(a4P)4p ga*D   y'D" 4-4 Y2 
Mn IV 535.562 20 3d4 - 3d*(a4P)4p ga'-D - y*D° 2-3 V2 
Mn IV 536.324 70 3d4 - 3d3(a2F)4p a3F - w3F 3-3 Y2 
Mn IV 540.103 50 3d4 - 3d3(a4P)4p ?asD - z*r 2-3 Y2 
Mn IV 540.882 300 3d4 - 3d»(a4P)4p ?asD - z*V° 3-3 Y2 

Mn IV 541.117 100 3d4 - 3d3(a<P)4p gasD - zsP° 1 -2 Y2 
Mn IV Ml .667 350 3d4 - 3d3(a4P>4p ga»D - zsP° 2-2 Y2 
Mn IV 541.814 100 3d4-3d3(a4P)4p ?asD - z»P° 0! Y2 
Mn IV 541.858 400 3d4 - 3d3(a4P)4p ?a5D - zsP° 4-3 Y2 
Mn IV 542.101 300 3d4-3d3(a4P)4p ea5D - zsP° 1-1 Y2 

Mn IV 542.454 400 3d4-3d3(a4P)4p ga*D - z5P° 3-2 Y2 
Mn IV 542.653 300 3d4 - 3d3(a4P)4p ga5D - z5P° 2-1 Y2 
Mn IV 544.016 300 3d4-3d3(a2F)4p a^ - w3F° 3-2 Y2 
Mn IV 544.533 350 3d4 - 3d3(a2F)4p &*G - w3F° 4-3 Y2 
Ma IV 544.752 350 3d4 - 3d3(a2F)4p a>G - w3F' 5-4 Y2 

Mn IV 558.495 300 3d4 - 3d3(a2H)4p a3H - x3^ 4-3 Y2 
Mn IV 558.624 0 21* - 3d3(a2H)4p a3H - xKT 4-4 Y2 
Mn IV 559.231 350 3d4 - 3d3(a2H)4p a3H - x^0 5-4 Y2 
Mn IV 559.544 0 3d4-3d3(a2H)4p a3H - x^0 5-5 Y2 
Mn IV 560.18! 300 3d4-3d3(a2H)4p a3H - xH}° 6-5 Y2 

Mn IV 561.598 90 3d4-3d3(a2F)4p a3D - w3F° 3-4 Y2 
Mn IV 562.288 80 3d4 - 3d3(a2F)4p a-'D - w3F° 2-3 Y2 
Mn IV 562.806 50 3d4 - 3d3(a2F)4p a3D - w3F° 1-2 Y2 
Mn IV 566.757 30 3d< - 3d3(a2D)4p a3P - w3D° 0-1 Y2 
Mn IV 567.295 80 3d4-3d3(a2D)4p a3P - w3D° 1-2 Y2 

Mn IV 568.774 30 3d4-3d3(a2D)4j, a3P - w3D° 1 -1 Y2 
Mn IV 569.614 200 3d4 - 3J3(a2D)4p a3P - w3D° 2-3 Y2 
Mn IV 569.78! 300 3d4-3d3(a2H)4p a3H - z3I° 6-7 Y2 
Mn IV 570.675 50 3d4-3d3(a2D>4p a3P - w3D° 2-2 \1 
Mn IV 571.352 250 3d4-3d3(a2H)4p a3H - z3F 5-6 Y2 

Mn IV 571.696 350 3d* - 3d3(aiD)4p a3F - w3D° 4-3 Y2 
Mn IV 571.774 350 3d4-3d:'(a2H)4p a3G - xHJ" 3-3 Y2 
Mn IV 571.923 20 3d4-3d3(a2H)lp a^G - x^0 3-4 Y2 
Mn IV 572.021 30 3d4-3d3(a2H)4p a3H - z3l° 6-6 Y2 
Mn IV 572.203 40 3d"-3d3(a2D)4p a3F - w3D° 2-2 Y2 

Mn !V 572.433 400 3d4-3d3(a2D)4p a3F - w3D° 3-2 Y2 
Mn IV 572.671 350 3d4 - 3d3(a2H)4p a3G - x3G° 4-4 Y2 
Mn IV 572.992 40 3d4-3d3(a2H)4p a3G - x3G° 4-5 Y2 
Mn IV 573.352 80 3d4-3d3(a2H)4p a3G - x3G° 5-4 Y2 
Mn IV 573.677 500 3d4-3d3(a2H)4p a3G - x3G° 5-5 Y2 

Mn IV 573.706 200 3d4-3d3(a2D)4p a3F - w3D° 2-1 Y2 
Mn IV 579.155 450 3d" - 3d3(.-\4F)4p ga5D - z3D° 2-3 Y2 
Mn IV 579.787 690 3d4-3d3(a2H)4p a3H - y3H' 6-6 Y2 
Mn IV 580.026 500 3d4-3d3(a2H)4p a3H - y3H° 5-5 Y2 
Mn IV 580 2<*8 30 3d4-3d3(a2P)4p a3P - y3D° 0-1 Y2 

Mn IV 580.383 350 3d4-3d3(a4F)4p ga5D - z3D° 1-2 Y2 
Mn IV 581.099 300 3d4-3d3(a4F)4p ga5D - z3D° 0-1 B25.Y2 
Mn IV 5?1.442 600 3d4-3d3(a4F)4p ga5D - z5F° 4-5 Y2 
Mn IV 58!.650 600 3d4-3d3(a4F)4p ?a5D - 25F° 3-4 Y2 
Mn IV .581.914 40 3d4-3d3(a4F)4p ga5D - z3D° 3-2 Y2 
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Mr, IV Mn IV 

Element Wavelength Intensity Multiple! Configuration Tenn J-J Reference« 

Mn IV 582.089 80 3d4-3d»(a4F)4p ga»D - z»F* 2-3 Y7 
Mn IV 5*2.400 30 3d4 - 3d»(a«P)4p a»P-yJD* 1-1 Y2 
Mn IV 5K.785 450 3d4-3d'(a4F)4p ga»D - z'F* A-t. Y2 
Mn IV 582.993 500 3d4-3d'(a4F)4p ga'D - z'F' 3-3 Y2 
Mn IV 583.390 450 3d4 - 3d»(a4F)4p ja'D-z'F" 2-2 Y2 

Mn IV 583.480 350 3d4-3d3(a4F)4p *a»D  z'F" 0-1 Y2 
Mn IV 583.618 40 3d4-3d'(a,P)4p a'F-y»D° 3-3 Y2 
Mn IV 583.824 150 3d4 - 3d»(a4F)4p Sa»D - z»F* 1-1 Y2 
Mn IV 583.945 100 3d4-;d3(a*P)4p a'F - y»D* 4-3 Y2 
Mn IV 584.063 150 3d4-3d»(a4F)4p *a«D  z'D" 3-4 Y2 

Mn IV 584.124 100 3d4 - 3d'(a4F)4p firDzT 4-3 B25.Y2 
Mn IV 584.296 150 3d4 - 3d3(a4F)4p ja'D  z'F* 3-2 B25.Y2 
Mn IV 584.443 550 3d4-3d'(a4f)4p *a'D-z«F 2-1 B25.Y2 
Mn IV 5E4.835 500 3d4-3d»(a«F)4p «a«D - z»D° 2-3 Y2 
Mn IV 585.208 600 3d4 - 3d*(a4F)4p ga»D - z»D° 4-4 Y2 

Mn IV 585.586 500 3d4-3d»(a4F)4p ga'D - zJD" 1-2 Y2 
Mn IV 585.736 450 3d4 - 3d3(a4F)4p ga'D - zM)" 3-3 Y2 
Mn IV 586.245 350 3d4 - 3d3(a4F)4p «a4D  z'D° 0-1 Y2 
Mn IV 586.590 30 3d4 - 3d3(a4F)4p «a*D - z»D° 1-1 Y2 
Mn IV 586.873 450 3d4 - 3d»«a4F)4p gasD - z'D° 4-3 Y2 

Mn IV 587.157 350 3d4 - 3d3(a4F)4p ga5D - z5D° 3-2 Y2 
Mn IV 587.232 350 3d4 - 3d3(a4F)4p ga*D - z»D° 2-1 Y2 
Mn IV 587.574 200 3d4-3d3(a2P)4p a3r-y3D" ■3-1 Y2 
Mn IV 591.707 150 3d4-3ds(a»G)4p a3H - y3F° 4-3 Y2 
Mn IV 592.230 0 3d4-3d3(a»G)4p a3P - y3F i-2 Y2 

Mn IV 592.599 120 3d4-3d3(aIG)4p a3H - y3F° 4-4 Y2 
Mn IV 593.279 100 3d4-3d3(asG)lp a3H - y3F° 5-4 Y2 
M.i IV 593.329 80 3d4 - 3d3(a»P)4p aH} - y3D° 4-3 Y2 
Mn IV 594.106 120 3d4-3d3(a2H)4p a^   y3H° 3-4 Y2 
Mn IV 591260 120 3d4-3d3(a2H)4p a^ - y3H° 5-6 Y2 

Mn IV 594.503 350 3d4-3d3(a2H)4p a3^ - y3H° 4-5 Y2 
Mn IV 594.959 500 3d4-3d3(a»G)4p a3H - yHT 5-5 Y2 
Mn IV 595.223 60 3d4-3d3(a2H)4p aK) - y3H" 5-5 Y2 
Mn IV 595.392 0 3d4 - 3d3(a2G)4p a3P - y3F° 2-3 Y2 
Mn IV 595.684 550 3d4-3d3(a2G)4p a3H - y^" 6-5 Y2 

Mn IV 596.174 450 3d1-3d3(a2G)4p a3H   y3G° 5-4 Y2 
Mn IV 597.107 400 3d4-3d3(a2G)4p a3H - y^" 4-3 Y2 
Mn IV 597.298 450 3d4-3d3(a2G)4p a3F - y=F° 3-3 Y2 
Mn IV 597.577 500 3d4-3d3(a2G)4p a3F - y3F° 2-2 Y2 
Mn IV 597.644 450 3d4-3d3(a2G)4p a3F - y3F° 4-3 Y2 

Mn IV 597.820 150 3d4-3d3(a*G)4p a3F - y3F° 3-2 Y2 
Mn IV 598.526 500 3d4-3d3(a2G)4p a3F - y3Fc 4-4 Y2 
Mn IV 599.848 40 3d4 - 3d3(a2G)4p a3H - z3Hc 5-6 Y2 
Mn IV 600.257 350 3d4-3d3(a20)4p a3F- y3G° 4-5 Y2 
Mn IV 600.614 100 3xi-3d3(a2D)4p a3D - w3D° 3-3 Y2 

Mn IV 600.917 40 3d4-3d3(a2D)4p a3D - w3D° 2-3 Y2 
Mn IV 601 153 300 «d4-3d3(ai!G)4p a3F - y3G° 3-4 Y2 
Mn IV 601.499 70 3d4 - 3<V(asG)4p a3F - y3G° 4-4 Y2 
Mn IV 601.788 10 ?d4-3J=la2D)4p a3D - w3D° 3-2 Y2 
Mn IV 602.115 80 3d4-3d3(a2D)4p a3D - w3D° 2-2 Y2 

Mn IV 602.535 300 3d*-3d3(a2G)4p a3F - y3G° 2-3 Y2 
Mn iV 602.798 40 3d4-3d3(a2G)4p a3F - y3G° 3-3 Y2 
Mn IV 603.129 0 3d"-3d3(a2G)4p a3H - z3H° 5-5 Y2 
Mn IV 603.788 10 3d4 - 3d3(a2D)4p a3D - w3D° 2-1 Y2 
Mn IV 603 863 100 3d4-3d3(a2G)4p a3H - z3H° 6-5 Y2 

Mn IV 604.177 40 3d4-3d3(a2D)4p a3D - w3D° 1-1 Y2 
Mn IV 605.377 50 3d4 - 3d3(a2G)4p a3H - z3H" 5-4 Y2 
Mn IV 606.648 80 3d4-3d3(a2G)4p aH} - y3F° 3-3 Y2 
Mn IV 607.478 200 3d4-3d3(a2G)4p aHi - y3F° 4-3 Y2 
Mn IV 608.577 50 3d4 - 3d3(a2G)4p a3F - z3H° 4-5 Y2 

Mr, IV 609.188 0 3d4-3d3(a2G)4p a3G - y3F° 5-4 Y2 
Mn IV 610.509 10 3d4 - 3d3(a2G)4p a3F - z3H° 3-4 Y2 
Mn IV 610.967 450 3d4-3d3(a2G)4p a3G   y3G° 5-5 Y2 
Mn IV 611.461 450 3d4-3d3(a2G)4p a3G - y3G° 4-4 Y2 
Mn IV 612.292 500 3d4-3d3(a2G)4p a3G - y3G° 3-3 Y2 
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Mn IV Mu IV 

Element Wavelength Intensity MJtipici Ccnfigurabor Tenn it References 

Mn IV 613.162 to 3d« - 3d*(a»G)4p a'G - y«G' 4-3 B25.Y2 
Mn IV 614.153 400 3d4-3d«(a»P)4p a'D - v»D" 3-3 Y2 
Mn IV 615.947 40 3d4-3d3(a»P)4p a»P - y»D° 3-2 Y2 
Mn IV 616.111 300 3d<-3d>(a«G)4p a»G  z3H° 5-6 Y2 
Mn IV 616.277 300 3d4-3d'(a»P)4p a3D - y3D° 2-2 Y2 

Mn IV 618.780 250 3d«-3d»(a«G)4p aKJ   z3H 4-5 Y2 
Mn IV 619.173 10 3d4-3d3(a»P)4p aJD - y»D° 2-1 Y2 
Mn IV 619.580 90 3d« - 3d3(a*P)4p a'D - y3D" i   1 v! 
Mn IV 620.275 200 3d4-3d3(a»G)4p aKi-z'H' 3-« Y2 
Mn IV 621.176 70 3d4-3d3(a*G)4p a»G  z3H° 4-4 Y2 

Mn IV 671.964 80 M4-3d'(a»F)4p b,F-v»D" 3-2 Y2 
Mn IV 625.961 90 3d4-3d'(a»F)4p b>F-v/Ki° 4-5 Y2 
Mn IV 627.432 50 3d4  3d'(a»F)4p b3F-w»G0 3-4 Y2 
Mn IV 628.380 30 3d4 - 3d'(a»F)4p b»F-w»G° 2-3 Y2 
Mn IV 629.341 0 3d4-3d3(a»G)4p a'D - y3F° 3-3 Y2 

Mn IV 629.685 180 3d4 - 3d1(a1G)4p a»D - y3F* 2-3 Y2 
Mn IV 630.329 150 3d« - 3d*(a,G)4p a3D - y»F 3-4 Y2 
Mn IV 630.695 100 3d« ■ 3dI(a1G)4p a3D - y3F° 1   2 Y2 
Mn iV 633.607 10 3d4-3d»(a»G)4p a3D - yKT 3-4 Y2 
Mn IV 640.069 80 3d4-3d*(a*F)4p b3F - ■v3F° 4-4 Y2 

Mn IV 640.909 30 3d4 - 3d3(a3F)4p b»F - w3F° 3-3 Y2 
Mn IV 641.021 20 3d4 - 3d3(a»F)4p b3F-w3F" 2-2 Y2 
Mn IV 641.132 100 3d4  3d»(a«F)4p b3F - w3F° 3-2 Y2 
Mn IV 642.195 40 3d4-3d3(a4F)4p a3F - z3F° 3-4 Y2 
Un IV 642.588 300 3d4 - 3d3(a4F)4p a3F-z3F° 4-4 Y2 

Mn IV 643.983 50 3d4 - 3d3(a4F)4p a3F - z3F° 2-3 Y2 
Mn IV 644.273 300 3d4-3d3(a4F)4p a3F - z3F° 3-3 Y2 
Mn IV 644.679 80 3d4-3d3(a4F)4p a3F - z3F° 4-3 Y2 
Mn IV 645.832 250 3d4 - 3d3(a4F)4p a3F - z3F' 2-2 Y2 
Mn IV 645.931 10 3d4-3d3(a4F)",p a3H - zHJ" 5  5 Y2 

Mn IV 646.133 80 3d4 - 3d3(a4F)4p a3F - 73F° 3-2 Y7 
Mn IV 646.794 500 3d4-3d3(a4F)4p a3H - z=*G° 6-5 Y2 
Mn IV 647.102 40 3d4-3d3(a4F)4p a3H - zKi° 4-4 Y2 
Mn IV 647.921 450 3d4-3d3(a4F)4p a3H - zKT 5-4 Y2 
Mn IV 648.692 450 3d4-3d3(a4F)4p a3H - zHi" 4-3 Y2 

Mn IV 652.195 250 3d4-3d»(a4F)4p a3F - z3G° 4-5 Y2 
Mn IV 653.018 0 3d4-3d3(a4F)4p a^ - z3F° 3-4 Y? 
Mn IV 653 811 180 3d4-3d3(a4F)4p a^-z^0 3-4 Y2 
Mn IV 653.988 150 3d4-3d3(a4F)4p aSG - z*F° 4-4 Y2 
Mn IV 654.222 90 3d4-3d3(a4F)4p a3F - z^" 4-4 Y2 

Mn IV 654.870 400 3d4-3d3(a4F)4p a^ - z3F° 5-4 Y2 
Mn IV 655.122 250 3d4-3d3(a4F)4p a^-zSG" 2-3 Y2 
Mn IV 655.156 200 3d4-3d3(a4F)4p a3(J . 2Sp' 3-3 Y2 
Mn IV 655.424 80 3d4-3d3(a4F)4p a3F - zKi° 3-3 Y2 
Mn IV 656.148 «00 3d4-3d3(a4F)4p a^ - z3F° 4-3 Y2 

Mn IV 657.077 400 3d4-3d3(a4F)4p aHJ - z3F° 3-2 Y2 
Mn IV 660.344 80 3d4 - 3d3(a4F)4p a3P - z3D° 0-1 Y2 
Mn IV 661.726 300 3d4-3d3(a4F)4p a3P - z3D° 1-2 Y2 
Mn IV 662.234 0 3d4-3d3(a4F)4p a3H - z5F° 5-4 Y2 
Mn IV 663.085 80 3d4-3d'(a4F)4p a3P - z3D° 1-1 Y2 

Mn IV 663.429 10 3d4-3d3(a4F)4p a3P - z5F° 0-1 Y2 
Mn IV 663.884 450 3d4 - 3d3(a4F)4p a3P - z3D° 2-3 Y2 
Mn IV 664.838 400 3d4-3d3(a4F)4p a^ - zH}° 5-5 Y2 
Mn IV 665.015 40 3d4-3d3(a4F)4p *3G - z^0 3-4 Y2 
Mn IV 666.035 350 3d4-3d3(a4F)4p a^ - zHl° 4-4 Y2 

Mn I\ 666.2«;5 80 3d4-3d3(a4F)4p a3F - z3D° 3-3 Y2 
Mn IV 666.332 100 3d4-3d3(a4F)4p a3P-z3D° 2-2 Y2 
Mn IV 666.694 400 3d4-3d3(a4F)4p a3F - z3D° 4-3 Y2 
Mn IV 667.004 120 3d4-3d3(a4F)4p a3P - z5D° C-l Y2 
Mn IV 667.706 0 3d4-3ds(a4F)4p a3P - z3D° 2-1 Y? 

Mn IV 668.433 80 3d4-3d3(a4F)4p a3F - z3D° 2-2 B25.Y2 
Mn IV 668.498 120 3d4-3d3(a4F)4p a3P - z5D° 1-2 Y2 
Mn IV 668.736 180 3d4-3d3(a4F)4p a3F - z3D° 3-2 Y2 
Mn IV 669 486 60 3d4-3d3(a4F)4p a3P - z5F° 2-2 B25.Y2 
Mn IV 669.792 150 3d4-3d3(a4F)4p a3F-z3D° 21 Y2 
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Mn IV Mn IV 

Element Wavclccglh Intensity Multiple! 
i  

Configuration Term J-J Reference* 

Mn IV 670.607 10 3d4 - 3d»(a4I-)4p •»F Z*F* 4-3 B25.Y2 
Mn IV 671.353 80 3d4 - 3d»(a4F)4p i»P-z»D* 2-3 Y2 
Mn IV 671.89! 10 3d4 - 3d»(a4F)4p a»F - z'F* 3-2 B25.Y2 
Mo IV 673.208 40 3d4-3d»(a4F)4p a'P-z'D' 2-2 Y2 
Mn IV 673.449 0 3d4-3d3(a4F)4p a»F-z»D* 2-3 B25.Y2 

Mn IV 673.804 0 3d4-3d3(i4F)*p a3F - z»D' 3-3 B25.Y2 
Mn IV 674.236 60 3d4-3d'(a4F)4p a»F - z»D* 4-3 Y2 
Mn IV 675.654 80 3d4 - 3d'(a4F)4p a3F - z*D° 3-2 Y2 
Mn IV 676.647 80 3d4-3d»(a4F)4p a"F - z»P* 2-1 Y2 
Mn IV 679.374 150 3d4  3d3(a4F)4p a»D  z3F* 3-4 Y2 

Mn IV 679.939 200 3d4 - 3d»(a*H)4p b»F - x»G' 2-3 Y2 
Mn IV 680.265 300 3d4 - 3d»(a»H)4p b3F - x>G° 3-4 Y2 
Mn IV 680.362 350 3d4 - 3d*(a*H)4p b3F - x3G° 4-5 Y2 
Mn IV 682.120 80 3d4 - 3d3(a4F)4p a3D - z'F 2-3 Y2 
Mn !V 684.183 « 3d4-3d»(a4F)4p aTO - z3F° 2-2 Y2 

Mn :V 684.707 50 3d4 - 3d3(a4F)4p a3D - z3F° 1-2 Y2 
Mn IV 691.252 50 3d4 - 3d3(a*D)4p b3F - w»D° 4-3 Y2 
Mn IV 693.163 40 3d4 - 3d3(a,D)4p b3F - wJD° 3-2 Y2 
Mn IV 695.248 20 3d4-3d3(a»D)4p b'F - w3L>" 2-1 Y2 
Mn IV 705.383 60 3d4 - 3ds(a4F)4p a3D - z»D' 3-3 Y2 

Mn IV 709.244 90 3d4-3d3(a'P)4p b3F - y3D° 4-3 Y2 
Mn !V 7C9.586 10 3d4-3d'(a4F)4p a3D - z3D° 2-2 Y2 
Mn IV 709.627 40 3d4-3d3(a*P)4p b3F - y3D" 3-3 Y2 
Mn IV 711.978 30 3d4 - 3dJ(a*P)4p b3F - y3D° 3-2 Y2 
Mn IV 715.715 0 3d4 - 3U'(a*P)4p b3F - y3D° 2-1 Y2 

Mn IV 717.945 150 3d4 - 3d3(a4F)4p aJD - zsD° 1-2 Y2 
Mn IV 718.893 0 3d4 - 3ds(a4F)4p a3D - z»D° 2-1 Y2 
Mn IV 730.873 0 3d4-3d»(a»G)4p b3F-y3F° 4-4 Y2 
Mn IV 797.657 40 3d4 - 3d3(a4F)4p b3F - z3F° 4-4 Y2 
Mn IV 798.121 40 3d4-3d3(a4F)4p b3F - z3F° 3-4 Y2 

Mn IV 801.194 0 3d4-3d3(a4F)4p bsF  z3F° 2-3 Y2 
Mn IV 801.355 30 3d4-3d3(a4F)4p b3F-z3F" 3-3 Y2 
Mn IV 804.052 10 3d4 - 3d3(a4F)4p b3F - z'F" 2-2 Y2 
Mn IV 812.499 40 3d4-3d>(a4F)4p b3F - zKJ" 4-5 Y2 
Ma IV 818.468 0 3d4-3d»(a4t)4p b3F - zHJ" 2-3 Y2 

Mn IV 835.657 0 3d4-3d3(a4F)4p b3F - z3D° 3-3 Y2 
Mn IV 839.514 0 3d4-3d3(a*F)4p b3F - z3D° 3-2 Y2 
Mn IV 841.536 0 3d4-3d3(a4F)4p b3F - z3D° 2-1 Y2 
Mn IV 864.C50 100 3d4-3d3(a4F)4p b3F - zKi" 4-4 Y2 
Mn IV 1082.645 100 3d'(a4F)4s-3d3(alF)4p c3F - w^" 4-5 Y2 

Mn IV 1145.361 120 3d3(a4F)4s - 3ds(a»H)4p a5F - x3G° 5-5 Y2 
Mn IV 1216.062 0 3d3(a4F)4s-3d3(aJP)4p a5F   y3D° 1-2 Y2 
Mn IV 1219.018 0 3J3(a4F)4s  3dä(hJP)4p a'F - y3D° 2-2 Y2 
Mn IV 1222.48S 70 3d3(a4F)4s-3a3(a3P)4p asF - y3D° 4-3 Y2 
Mn IV 1222.579 80 3d3(a1G)4s-3d3(aJF)4p b'G - v/Hi° 4-5 Y2 

Mn IV 1223.561 20 3d3(a4F)4s  3d3(a»?)4p a5F - y3D° 3-2 Y2 
Mn IV 1226.966 50 3d3(a»G)4s-3d3(a3F)4p fcKJ - wHT 5-5 Y2 
Mn IV 1227.093 30 3d3(a*G)4s-3d3(a,F)4p b^ - M/H}° 4-4 Y2 
Mn IV 1231.099 30 3d3(aJG)4s-3d3(a*F)4p b'G - w^0 4-3 Y2 
Mn IV 1236.238 70 3d3(a4F)4s-3d3(a3H)4p c3F - x*G° 2-3 Y2 

Mn IV 1242.246 900 3d3(a4F)4p  3d3(a4F)4d z5G" - e5H 2-3 Y2 
Mu IV 1244.242 80 3d3(a4F)4s-3d3(a*H)4p c3F - x^0 3-3 Y2 
Mn IV 1244.327   P 900 3d3(a4F)4p-3d3(a4F)4d i^G" - e5H 3-4 Y2 
Mn IV 1244.876 0 3d3(a4F)4s-3d3(a*H)4p c3F - xHT 3-4 Y2 
Mn IV 1247.726 850 3d3(a4F)4p-3d3(a4F)4d z5G°-e5H 4-5 Y2 

Mn IV 1248.638 300 3d3(a4F)4p-3d3(a4F)4d z»G°-e«H 3-3 Y2 
Mn IV 1751.933 950 3d3(a4F)4p - 3d3(a4F)4d z5G°-e5H 5-6 Y2 
Mn IV 1252.736   P 450 3d3(a4F)4p-3d3(a4F)4d z*G° - e5H 4-4 Y2 
Mn IV 1256.457 40 3d3(a4F)4s • 3d3(a2H)4p c3F - xKT 4-5 Y2 
Mn IV 1257.277 950 3d=(a4F)4p-3d3(a4F)4d zKT - esH 6-7 Y2 

Mn IV 1253.131 750 3d3(a4F)4p-3dsva4F)4d z^C-e'H 5-5 Y2 
Mr. IV 1264.412 900 3d3(a4F)4p-3d3(a4F)4d z5G°-e»H 6-6 Y2 
Mn IV 1277.628 100 3d3(a4F)4s-3d3(a3G)4p a5F - y3F° 3-3 Y2 
Mn IV 1281.727 30 3d3(a4FHs-3d3(a»G)4p a5F - y'F° 3-4 Y2 
Mn IV 1293.930 150 3d3(a4F)4s - 3d3(a2D)4p c3F - w3D° 4-3 Y2 

H   He   Li   Be   B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Mn IV Mn IV 

Element Wavelength Intensity Mull.pkl Configuration Term J-J References 

Mn IV 1297.947 0 3d*(a4F)4s - 3d,ia«G)4p a*F-y*G* 2-3 Y2 
Mn IV 1321.588 20 3d»U«F)4s - 3d3(a4P)4p a»F - y'D' 3-4 Y2 
Mn IV 1328.564 0 3d'(a4F)4s - 3d»(a4P)4p a'F - y'D° 4-4 Y2 
Mn IV 1332.660 20 3d*(a*H)4s - 3«l»t3*F)4p h»H - w»G' 5-5 Y2 
Mn IV 1333.561 10 3d'(a4F)4s - 3d*(a4P)4p a»F - y»D* 3  3 Y2 

Mn IV 1336.123 450 3d»(a»H)4$ - 3d'(asF)4p b3H  w»G° 6-5 Y2 
Mn IV 1336.918 400 3d»(a«F)44-3d»(a«P)4p a»F  y*D° 5-4 Y2 
Mn IV 1338.061 350 3d'(a'H)4s - 3d»(a*F)4p b»H - w^" 5-4 Y2 
Mn IV 1340.617 250 3d»(a4F)4s-3d3(a4P)4p a»F-y»D° 4-3 Y2 
Mn IV 1341.461 300 3d'(a»H)4s - 3d3(a»F)4p b»H - w»G' 4-3 Y2 

Mn IV 1346.014 0 3d»(a4F)4s-3d,(a*?)4p c3F - y3D° 2-2 Y2 
Mn IV 1346.865 0 3d3(a4F)4s - 3d'(a»P)4p c'F  y3D° 3-3 Y2 
Mn IV 1355.441 250 3d3(a4F)4s - 3d»(a»G)4p a'F - z3H° 5  4 Y: 
Mn IV 1356.436 0 3d'(a4F)4s~3d'(a4P)4p a'F-z'F' 2-3 Y2 
Mn IV 1358.594 450 3ds(a4F)4s-3d3(a»P)4p c3F - y»D° 4-3 Y2 

Mn IV 1359.890 350 3d'(a4F)4s - 3d3(a«P)4p c»F-y3D° 2-1 Y2 
Mn IV •.361.996 0 3d3(a4F)4s - 3d3(a4P}4p a'F - z'F" 3-3 Y2 
Mn IV 1414.596 10 3d'(a4F)4s-3d'(a*G)4p c3F - v3F° 2-2 Y2 
Mn IV 1422.038 10 3d3(a4F)4s-3d3<a»GMp c3F - y3F° 3-3 Y7. 
Mn IV 1440.324 70 3d»(a4F)4s-3d3(a*G)4p c3F - y3F 4-4 Y2 

Mn IV 1442.807 80 3d3(a4F)4s-3d3(a3G)4p c3F  yKT 2-3 Y2 
Mn IV 1444.078 100 3d'(a4F)4s - 3d»(a'G)4p c3F - y»G" 3-4 Y2 
Mn IV 1446.740 60 3d3(aK})4s - 3d3(a2H)4p b'G - i«G° 4-4 Y2 
Mn IV 1448.789 120 3d3(aK}>4s-3d3(a2H)4p b^ - x^" 4-5 Y2 
Mn IV 1450.315 120 3d'(a4F)4s-3da(a«G)4p c3F - y3^ 4-5 Y2 

Mn IV 1452 893 200 3d3(aHi)4s-3d3ta'H)4p b>G - x^" 5-4 Y2 
Mn IV 1453.626 20 3d3(a4F)4s   3d3(a2G)4p c3F - y'G" 3-3 Y2 
Mn IV 1454.%] 60 3d3(a2G)4s - 3d3(a2H)4p b'G - x'G" 5-5 Y2 
Mn IV 1457.560   P 80 3d'(a4F)4s-3d'(a«G)4p c3F - y^i" 4-4 Y2 
Mn IV 1476.740 0 3d3(a4FHs - 3d3(a4P)4p c3F  y'D 3-4 Y2 

Mn IV 1491.579 0 3d3(a4F)4s - 3d3(a4P)4p c3F - y'D° 3-3 Y2 
Mn IV 1499.769 0 3d3(a4F)4s - 3d3(a*G)4p c3F - 73H° 4-5 Y2 
Mn IV 1513.635 20 3d3(a4F)4s-3d3(a4F)4p a'F - z3F° 3-3 Y2 
Mn IV 1513.867 0 3d3(a4F)4s - 3d3(a2G)4p c3F - z3H° 4-4 Y2 
Mn IV 1522.805 0 3d3(a4F;4s - 3d3(a4F)4p a'F  z3F° 4-3 Y2 

Mn IV 1567.380 0 3d3(a4F)4s-3d3(a4F)4p a'F - z3G° 3-4 Y2 
Mn IV 1577.185 350 3d3(a4F)4s - 3d3(a4F)4p a'F - zKT 4-4 Y2 
Mn IV 1586.638 30 3d3(a4F)4s-3d3(a4F)4p a'F - z^' 4-3 Y2 
Mn IV 1592.536 300 3d3(a2G)4s-3d3(a2H)4p b3G - y3H° 3-4 Y2 
Mn IV 1594.659 500 3d3(a2G)4s - 3d3(a2H)4p b^ - y3H° 4-5 Y2 

Mn IV 1595.081 500 3d3(a2G)4s-3d3(a2H)4p b^ - y3H° 5-6 Y2 
Mn IV 1597.656 0 3d3(a2G)4s-3d3(a2H)<.p bHi - y3H° 4-4 Y2 
Mn IV 1600.549 550 3d3(a'H)4s - 3d3(a2H)4P b3H - x^" 4-3 Y2 
Mn IV 1601.550 80 3d3(a2H)4s-3d3(a2H)4p b3H - x*G° 4-4 Y2 
Mn IV 1602.138 100 3d3(a2G)4s-3d3(a2H)4p bK} - y3H° 5-5 Y2 

Mn IV '603.604 700 3d3(a2H)4s - 3dJ(a2H)4p b3H - x^" 5-4 Y2 
Mn IV 1604.038 0 3d3(a2H)4s - 3d3(a2H)4p b3H - x3G° 4-5 Y2 
Mn IV 1605.202 40 3d3(a2G)4s-3d3(a2H)4p b-Xi - v3H° 5-4 Y2 
Mn IV 1606.108 150 3d3(a2H)4s - 3d3(a2H)4p b'H - i»G° 5-5 Y2 
Mn IV 1611.105 700 3d3(a2H)4s - 3d3(a2H)4p b3H - xH}' 6-5 Y2 

Mn IV 1642.249 40 3d3(a4F)4s - 3d3(a"F)4p a'F - z3D° 1-2 Y2 
Mn IV 1647.773 300 3d3(a4F)4s - 3d3(a4F)4p a'F - z3D° 2-2 Y2 
Mn IV 1650.573 300 3d3(a4F)4s - 3d3(a4F)4p a'F  z3D° 1-1 Y2 
Mn IV 1651.685 350 3d3(a4F)4s-3d3(a4F)4p a'F  z3D° 4-3 Y2 
Mn IV 1653.833 750 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F° 3-4 Y2 

Mn IV 1656.046 450 3d3(a4F)4s - 3d3(a4F)4p a'F - z3D° 3   2 Y2 
Mn IV 1656.166 550 3d3(a4F)4s - 3d3(a4F)4p a'F - z3D' 2-1 Y2 
Mn IV 1656.388 700 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F° 2-3 Y2 
Mn IV 1659.249 700 3d3(a2F)4s - 3d3(a;F)4p d3F  v/H}° 4-5 Y2 
Mn IV 1661.324 350 3d-(a'F)4s - 3d3(a4F)4p a'F - z'F" 1-2 Y2 

Mn IV 1664.733 750 3d3(a4F)4s - 3d3(a4F)4o a'F - z*F° 4-4 Y2 
Mn IV 1666.995 800w 3d3(a4F)4s-3d3(a4F)4p a'F - z'F" 5-5 Y2 
Mn IV 1667.651 100 3d3(a2F)4s-3dD(a2F)4p dsF - v/HT 4-4 Y2 
Mn IV 1670.078 700 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F° 1-1 Y2 
Mn IV 1671.995 600 3d3(a2F)4s-3d3(a2F)4p d»F-wKJ" 3-4 Y2 
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Mn IV Mn IV 

Earnest Wavelength Intensity Multiple! Configuration Term J-J Refercnret 

Mn IV 1673.653 10 3d3U4F)4s - 3d*(a4F)4p a»F-z«D* 3-4 Y2 
Mn IV 1675.472 250 M,(a4F)4» - 3d»(a4F)4p a'r-z'F* 3-2 Y2 
Mn IV 1675.776 300 3d»(a4F)4s - 3d*(a4F)4p a*F  z»F* 2-1 Y2 
Mn IV '.678.018 30 3d'(a4F)4s - 3d*(a4F)4p a»F - z»F 5-4 Y2 
Mn IV 1678.827 0 3d3(a4F)4s-3d3(a4F)4p a»F - z*D* 2-3 Y2 

Mn IV 1683.115 450 3d3(a*F)4s-3d"(a*F)4p d3F - w*G° 2-3 Y2 
Mn IV 1684.604 0 3d'(a4F)4$-3d,(a4F)4p a*F - z'D" 1-2 Y2 
Mn IV "34 509 0 3d'(a4F)4* - 3d'(a4F)4p a»F - 2»D° 4-4 Y2 
Mn IV 168-; .967 300 3d*(a»G)4s-3d3(aKj)4p b»G - y3F- 3-3 Y2 
Mn IV ICO. 125 500 3ds(a,G)4s - 3d3(a*G)4p bHi-y-F* 3  2 Y7 

Mn IV 1691.684 750 3d»(a»G)4s - 3d3(a»G)4p bKJ   y3F° 4-3 Y2 
Mn IV 1692.829 0 3d»(a4F)4s - 3d3(a4F)4p asF - z'D° 1-! Y2 
Mn IV 1693.150 750 3u'(a»H)4s - 3d'(a»H)4p b3H - z'I° 6-7 Y2 
Mn IV 1698.298 800 3d3(a4F)4s - 3d3(a4F)4p a»F  z»D° 5-4 Y2 
Mn IV 1698.695 750 3d'(a4F)4s - 3d3(a4F)4p a»F  z»D" 4-3 Y2 

Mn IV 1698.911 400 *d3(aK))4s-3d3(a1G)4p b»G - y»F° 4-4 Y2 
Mn IV 1699.U62 700 3d3(a4F)4s - 3d3(a4F)4p a»F - z»D° 3-z Y2 
Mn IV? 1705.11 100 B23 
Mn IV 1705.631 20 3d3(a4F)4s - 3d3(a4F)4p c'F - z3F° 2-3 Y2 
Mn IV 1705.931 10 3d3(a4F)4s - 3d3(a4f )4p c»F - z»F° 3-4 Y2 

Mn IV 1707.428 750 3d3(a2H)4s - 3d3(a2H)4p b3*! - z»I° 5-6 Y2 
Mn IV 1712.776 200 3d3(a*G)4s - 3d3(a*G)4p b^ - y*G° 4-5 Y2 
Mn IV 1717.043 100 3d3(a»G)4s-3d3(aJG)4p b3G-y3G" 3-4 Y2 
Mo IV? 1718.29 400b B25 
Mn IV 1718.669 650 3d3(a4F)4s - 3d3(a*F)4p c3F - z3F° 2-2 Y2 

Mn IV 1720.521 750w 3d3(a2H)4s-3d3(a»H)4p b3H - z3I° 4-5 Y2 
Mn IV 1720.739 750 3d3(a4F)4s-3d3(a4F)4p c3F - z3F° 3-3 Y2 
Mn IV '■721.406 750 3d3(a2G)4s - 3d3(a2G)4p bH)   yKT 5   5 Y2 
Mn IV 1722.944 650 3d3(a2G)4s - 3d3(a2G)4p bKi - y3G° 4-4 Y2 
Mn IV 1724.827 750 3d3(a4F)4s - 3d3(a4F)4p c3F - z3F° 4-4 Y2 

Mn IV 1730.553 600 3d3(a2G)4s-3d3(a2G)4p b^ - yHi0 3-3 Y2 
Mn IV 1731.684 200 3d3(a2G)'.s-3d3ia2G)4p b^ - y3^ 5-4 Y2 
Mn IV 1734.041 100 3d3(a4F)4s - 3d3(a4F)4p c3F - z3F° 3-2 Y2 
Mn IV 1736.516 300 j            3d3(a2G)4s   3d3(a2G)4p b^ - yHi' 4-3 Y2 
Mn IV 1740.022 250 3d3(a4F)4s - 3d3(a4F)4p c3F - z3F° 4-3 Y2 

Mn IV 1742103 85Cw 3d3(a4F)4s - 3d3(a4F)4p asF - z*G° 5-6 Y2 
Mn IV 1751.587 850 3d3(a4F)4s - 3d3(a4F)4p asF - z«G° 4-5 Y2 
Mn IV 1759.815 750 3d3(a4F)4s - 3d3(a4F)4p a5F - zKi" 3-4 Y2 
Mn IV 1762.168 700 3d'(a2F)4s - 3d3(a2F)4p d3F - w3F° 4-4 Y2 
Mn IV 1762.942 750 3d3(a2G)4s - 3d3(a*G)4p b3G - z3H" 5-6 Y2 

Mn IV 1766.273 850 3d3(a4F)4s - 3d3(a4F)4p a5F - zHT 5-5 Y2 
Mn IV 1766.344 400 3d3(a2F)4s-3d3(a2F14p d3F - w3F° 4-3 Y2 
Mn IV 1767.087 750 3d3(a4F)4s - 3d3(a4F)4p asF - zsG° 2-3 Y2 
Mn IV 1771.244 450 3d3(a2F)4s-3d3(a2F)4p d3F - w3F° 3-3 Y2 
Mn IV 1772.112 650 3d3(a4F)4s-3d3(a4F)4p a5F - 2<G° 4-4 Y2 

Mn IV 1773.065 300 3d3(a2F)4s - 3d3<a2F)4p d3F - w3F° 3-2 Y2 
Mn IV 1773.509 750 3rl3(a4F)4s - 3d3(a4F)4p a5F - zHT 1-2 Y2 
Mn !V 1776.593 •MO 3d3(a4F)4s - 3d3(a4F)4p asF - zsG° 3-3 Y2 
Mn IV 1777.023 300 3d3(a2F)4s - 3d3(a2F)4p d3F - w3F° 2-2 Y2 
Mn IV 1779.976 450 3d3(a4F)4s-3d3(a4F)4p a5F - zKT 2-2 Y2 

Mn IV 1782.212 750 3d3(a2G)4s - 3d3(a2G)4p b3G - z3H° 4  5 Y2 
Mn IV 1784.636 600 3d3(a2H)4s - 3d3(a2H)4p b3H - y3H° 6-6 Y2 
Mn IV 1784.889 200 3d=(a2H)4s-3d3(a2H)4p b3H - y3H° 4-5 Y2 
Mn IV 1786.025 750 3d3(a4F)4s - 3d3(a4F)4p c'F-z'C 2-3 Y2 
Mn IV 1787.040 750 3d3(a'F)4s - 3d3(a4F)4p a4F - zK}° 5-4 Y2 

Mn IV 1787.375 750 3d3(a2H)4s-3d3(a2H)4p b3H - y3H° 5   5 Y2 
Mn IV 1788.641 750 3d3(a"H)4s-3d3(a2H)4p b3H - y3H° 4-4 Y2 
Mn IV 1789.226 300 3d3(a4?)4s - 3d3(a4F)4p a'F - zK;0 4-3 Y2 
Mn IV 1789.619 10 3d3(a4F)4s-3d3(a4F)4p a5F - Z'KJ0 3  2 Y2 
Mn IV 1790.442 750 3d3(a4F)4s-3d3(a"F)4p c3F   c5G" 3-4 Y2 

MR IV 1791.096 10 3d3(a2H)4s-3d"(a2H)4p b3H   y3H° 5-4 Y2 
Mn IV 1791.584 350 3d3(a!G)4s-3d3(a2G)4p b^   z3H° 5-5 Y2 
Mn IV 1793.537 80w 3d3(a2H)4s-3d3(a2H)4p b3H - y3H0 6-5 Y2 
Mn IV 1795.650 800 3d3(a2G;4s - 3d3(a2G)4p r 3G - z3H° 3-4 Y2 
Mn IV 1795.786 800 3d3(a"F)4s-3d:1(a4F}4p c-F - IHJ° 4-5 Y2 
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Mn IV Mn V 

Element WaveL>o«U) Intensity Multiple Configuration Term J-J Reference! 

Mn IV 1802.090 150 3d«(a*G)4s - 3d3(a*G)4p b»G-2»H" 4-4 Y2 
Ma IV 1802.632 10 3d3(a4F)4ä - 3d3(a4F)4p c'F-zKi" 3-3 Y2 
Mn IV 1811.284 0 3d*(a4F)4«.-3d3(a4F)4p c^F-z'G" 4-4 Y2 
Mo IV 181 .'.613 0 3d'(a*G)4s - 3d,<8»G)4p b»G  z'H* 5-4 Y2 
Mn IV 1887.!?! 350 3d3(a4F)4s - 3d'(rt4F)4p c*F-z'D* 3-3 Y2 

Mn 'V 1888.454 40 3d»(a4F)4s   3d»{a4F)4p c'F-z'D* 2-2 Y2 
Mn IV 1899.483 350 3J3(a4F)4s - 3d»(a«F)4p c3F-z3D* 2-1 Y2 
Mn IV 1899.878 0 3ds(a4F)4s  3d'<a4F)4p c»F-z«F' 2-3 Y2 
Mn IV 1907.028 609 3d3(a4F)4s - 3d'(a4F)4p c*F  z3D* 3-2 Y2 
Mn IV 1910.251 750 3d»(a4F)4s - 3d3(a4F)4p c'F-z'D" 4  3 Y2 

Mn IV 1913.202   P 20 3d3(a4F)4s  3d3(a4F)4p c'F-z'F' 15 Y2 
Mn IV 19I3.S22 0 3d"(a4F)4s - 3d'(a4F)4p cJF-z*F° 2-2 Y2 
Mn IV 1918.61 300 3d3(a4F)4s-3d3(a4F)4p c'F-z'F 3-3 B25.Y2 
Ma IV 1925.406 40 3d»(a4F)4s - 3d3(a4F»4p c*F - z»F 2-1 Y2 
Mo IV 1927.776 20 3d*(a4F)4$ - 3d3(a4F)4p c'F  z»F* 4-4 Y2 

Mn IV? 1928.95 200 B25 
Mo IV 1932.847 30 3d3(a4F)4s - 3d3(a4F)4p c»F  zT 3-2 Y2 
Mo IV 194;.602 0 3d»(a4F)4s - 3d3(a4F)4p L'F - z»F° 4-3 Y2 
Mn IV? 1944.23 200 B25 
Mn IV I94B.75 200 3dJ(a4F)4s - 3d»(a4F)4p t'F - z'D" 3-3 B^5.Y2 

Mn IV 1954.580   P 50 3d»(a4F)4s - 3d3(a4F)4p c3F-z5D' 4-4 Y2 
Mn IV 1955.1*3 300 3d3(a4F)4s - 3d3(a4F)4p C^-l'ü" 2-1 Y2 
Mo (V 1964 451    P 250 3d3(a4F)4s - 3d3(a4F)4p c»F-z*D° 3-2 Y2 
Mn IV 1973.414 80 3d3(a4F)4s - 3d3(a4F)4p c'Fz'D" 4-3 Y2 
Mn IV 1997.545 650 3d3(a5H)4s - 3ds(a«G)4p b3H  z'H° 

  
6-6 Y2 

MANGANESE V (Mn<+), Z = 25 
Ground State  ls22s22p83s23p83d3 "F^ (21 electrons) 

Ionization Potential [589 000] cm1; [73] eV 

E lernen; Wavelength Intensity Multiple! Configuratk/» Term J-J References 

Mn V 382.061 100 3d3-3d2(a3P)4p ,ja4F - y4D° %-% B24 
Mn V 382.907 600 3d3-3d2(a3P)4p ga'F - y4D° %■■% B24 
Mn V 382.980 100 3d3-3d2(a3P)4p ga'F - y4D° ft-* B2< 
Mn V 383.422 200 3d3-3d2(a3P)-»p ga'F - y4D° %-% B24 
Mn V 383.681 400 3d3-3d2(a3P)4p ga*F - y4D° %-% B24 

Mn V 383.9^ 500 3d3-3d2(a3P)4p ga4F - y4D° %-** B24 
Mn V 393.3 300 3d3-3d2(a'G)4p a»C - z2K° %■•% B24 
Mn V 394.322 100 3d3-3d2(a'G)4p a^ - 7.3H° %-% B24 
Mn V :?3.604 200 3d3-3d2(a3F)4p ga'F - zHT %-** B24 
Mn V 399.538 400 3d'-3d2(a3F)4p #a4F - z»G° %-% B2< 

Mn V 401.787 300 3d3 - 3d2(a3P)4p a4P  i:4P° %-% B24 
Mn V 402.525 400 3d3-3d2(a3P)4p a4P-z4P° %-% B24 
Mn V 402.754 300 3d3-3d2(a3P)4p a4P - z4P° ■A-% B24 
Mn V 403.007 50 3d3-3d2(a3P)4p a4P-z*P° %-% B24 
Mn V 403.281 50 3d3-3d2(a3P)4p a4P-z4P° Mi-Vi B24 

Mn V 403.552 300 3d3-3d2(a3P)4p a4P - z4P° %-% B24 
Mn V 403.680 100 3d3-3d2(a3F)4p Sa4F - z^" fc-% B24 
Mn V 403.754 400 3d3-3d2(a3P)4p a4P-z4P" %-% B24 
Mn V 404.358 800 3d3-3d2(a'G)4p a2H - z2H° ■%-■% B24 
Mn V 404.455 400 3d3-3d2(a3F)4p #a4F - z2D' %-% B24 

Mn V 405.094 500 3d3-3di(a3F)4p ga'F - z4D° %-% B24 
Mn V 405.654 goo 3d3-3d'(a'G)4p a2H - z2H° Vt-% B24 
Mn V 406.037 700 3d3 - 3d'(a3F)4p «a4F - z4D° <S-% B24 
Mn V 406.240 100 3d3-3da(a3F)4p jira4F-z4D° %-% B24 
Mn V 406.417 700 3d3-3d2(a3F)4p 4a

4F - z4D° %-% B24 
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Mn V Mn V 

EksBeni Wavelength    |   Intensity   | afiiitiplel Configuraüoa Tern J-J References 

Mn 
Mn 
Mn 
Mn 
Mn 

Mo 
Ma 
Mn 
Mn 
Mn 

Mn 
Mn 
Mn 
Mn 
Mn 

Mn V 
M.i V 
Mn V 
Mn V 
Mn V 

Mn V 
Mn V 
Mn V 
Mn V 
Mn V 

Mn V 
Mn V 
Mn V 
Mn V 
Mn V 

Mn V 
Mn V 
Mn V 
Mn V 
Mn V 

Mn 
Mn 
Mn 
Mn 
An 

Mn V 
Mn V 
Mn V 
Mn V 
Mn V 

Mn 
Mn 
Mr 
Mn 
Mn 

Mn 
Mn 
Mn 
Mn 
Mn 

Mn 
Mn 
Mn 
Mn 
Mn 

Mn V 
Mn V? 
Mn 
Mn 
Mn 

406.813 
407.301 
408.322 
408.390 
408.733 

409.217 
409.335 
409.546 
409.795 
410.31! 

410.459 
410.611 
410.990 
411.329 
411.585 

411.789 
-«11.920 
412.534 
413.384 
414.933 

415.207 
415.336 
415.622 
415.980 
422.228 

428.600 
429.0M 
429.984 
431.973 
433.558 

434.210 
434.403 
434.575 
435.069 
435.291 

435.594 
436.093 
436 .:?-* 
436.660 
436.857 

438.735 
439.352 
441.008 
441.725 
442.495 

447.498 
448.262 
451.065 
452.758 

1431 98 

1446.49 
1476.02 
1483.09 
1486.74 
1490.68 

1491.30 
1498.50 
1502.36 
1503.59 
1504.38 

1507.11 
1509.02 
1511.15 
151678 
1519.62 

600 
200 
600 
I0U 
4M 

100 
200 
300 
400 
800 

500 
800 
800 
700 
700 

300 
300 
500 
400 
300 

500 
50 

700 
800 
100 

500 
500 
100 
50b 

700 

300 
50 

200 
200 
10C 

100 
200 
800 
1C! 
10C 

50(1 
500 
100 
700 
700 

4'X) 
300 
300 
200 

12 

60 
30 

16C 
30 

160 

30 
8 

120 
80 

200 

40 
4 

40 
!60 
40 

3d»-3d»(a,F)4p 
3d»-3d«(«'P)4p 
3d3-3d*(a3F)4p 
3dJ-3d1(a'P?4p 
3d»-3d*(a3F)4p 

3d* - 3d*(a3P)4p 
3d3-Sds(a'~)4p 
3d*-3d»(a*P)4p 
3d'-3d»(a»F)4p 
3d»-3d»(a*F)4p 

3d» 
3d3 

3d3 

3d3 

3d' 

3d»(a3F)4p 
3d*(a3F)4p 
3d-(a»F)4p 
3o1(a'F)4p 
3d3(a3F)4p 

3d3-3d2(a3F)4p 
3d3-3d*(a3F)4p 
3d3-3d3(a'F)4p 
3d» 3dI(a,F)4p 
3d3-3d3(a3P)4p 

3d3 - 3d»(a3P)4p 
3d3-3d»(alO)4p 
3d3-3d2(a'G)4p 
3d3-3d3(a3P)4p 
3d3-3d'<a3P)4p 

3d3 

3d3 

3d3 

3d3 

3d3 

3d5(a3F)4p 
3dl(a3F)4p 
3d3(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 

3a3 - 3d3(a'F)4p 
3d"'-3d2(aJF)4p 
3d3-3d2(a3F)4p 
3d3 - 3dl(a3FM ■ 
3d3 - 3d2(a3F)4p 

3d3- 
3d3- 
3d3- 
3d3- 
3d3- 

3d3- 
3d3- 
3d3- 
3d3- 
3d3- 

3d3- 
3d3 

3d3 

3d3- 
3d2(a3F)4s- 

3d2(a3F)4s 
3d'(a3F)4s - 
3ds(a3F)4s • 
3d2(a3F)4s - 
3d2(a3F)4s - 

3d2(a3F)4s- 
3d2(a3F)4s - 
3d2(a3F)4s - 
3d2{a3F)4s ■ 
3d2(<!3F)4s - 

3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 

3d"(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 
3d2VF)4p 
3d2(a3F)4p 

3d '(a-F)4p 
3d3(a3F)4p 
3d'(i.!F)4p 
3d2(a3F)4p 
3J!(a3F)4p 

3d2(a3F)4p 
3d2(a3F)4p 
3d2(a'F)4p 
3d2(a3F)4p 
3d2(a3F)4p 

3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 
3d2(a3F)4p 

3d2(a3F)4s - 3d2(a3F)4p 

3d2(a3F)4s - 3d2(a3F)4p 
3d2(a3F)4s - 3d2(a3F)4p 
3d2(a3F)4s - 3d2(c3F)4p 

ga*F z4D° 
a'P-y^D* 

f»«F-i*F 
»«?-y*D* 

g**V - r»F* 

a4P-y4D' 
gz*Fi*F° 
zHi y*D° 

ga*F t'V 
ga*F-i*F' 

*a4F-z*G° 
ga4F-z4F° 
t>a4F z4F 
ga4F - z4F° 
* a4F - z*G° 

*a4F-z4F° 
ga'F - z4F° 
ga*F z^" 
ga4F - ?.*G° 

a4P  z4S° 

a4P z4S° 
a2H - y«G' 
a»H - yHT 
a4P-z*S° 
a2D - y4D" 

j!»G - z'G" 
a«G - z»G° 
a*G - z^" 
a4P - !*h° 
aV-z4D° 

a4P-z4D° 
3*3 - z2D" 
a4P-z4Dc 

a4P-z4D° 
a4P-z4D° 

a4P-z4D° 
a*C - z4D" 
a4P-z2F° 
a^ - z4D° 
a4P-z2F° 

a^ - z2F° 
aKi - z2F' 
a2H - z»G0 

a2H - z*G° 
nsH - z'G0 

?2D z2Lt° 
a*D z4D° 
a2D - z2F° 
a2D z'F" 
b4F  z4D° 

b4F - z4D° 
b4F - z2F° 
b^-z^" 
b4F-z4F° 
b3F - 7^° 

b'F - z4F° 
b4F - z4F° 
b4F - z4F° 
b4F - z4F" 
b4F - z^" 

b4F - z4F° 

b4F - z4F° 
b'F-z'C 
b4F - z4F° 

•A-3* 

%-Vt 
tt-ti 

E24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B2« 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 

%-%    B24 

% 
%■% 

«A-% 
%-% 

%-■% 

%-«* 

**-% 

%-«A 
«A-* 

*-% 
■A-3. 

%-% 
%-% 
%-% 
«A-»A 

»A   «A 

%-% 
Vi-Vt 

%-% 
%-% 
»A - % 
t.-fx 
%-% 

% -% 
■/,■% 

%-% 
%-% 
%-% 

%-% 
% - ■", 

%-% 
%-% 
% - % 

%-% 
%-% 
%-% 
%-% 
%-% 

% - ■•k 
%-% 
%-% 
%-% 
%-•% 

«A-% 

%-% 
%-% 

P24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B?4 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
W4.B24 

W4.B24 
V/4.B24 
W4.B24 
W4.B24 
W4.B24 

W4.B24 
W4.B24 
W4.B24 
VV4.B24 
W4.B24 

W4.B24 
W4 
W4,B24 
W4.B24 
W4.B24 
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Mn V 

Element      |    Wavdength    j   Intensity 

Mn V 
Mn V 
Mn V 
Mn V 
Mn V 

Mn V 
Mn V 
Mn V 

77 
1519.83 
1528.13 
1533.07 
1539.40 
1541.08 

1548.44 P 
1614.01 P 
1621.00     P 

40 
120 
40 
80 
60 

0 
120 
160 

3d»(a»F)4s - 3d'(a3F)4p 
3d2(aJF)4s - 3d»(a3F)4p 
3d»(aaF)4s - 3d2(a3F)4p 
3d2(a'F)4s - 3d»(a*F)4p 
3d2(a*F)4s - 3d'(a'F)4p 

3d2(a3F)4s - 3d'(a'F)4p 
3ds(a3F)4s - 3d»(a3F)4p 
3d2(a>F)4s-3d2(a3F)4D 

b«F - z*F° 
b«F-z<G° 
b«F-z*G° 
b<F-z«G° 
b«F - z«G° 

b«F-z«G° 
b2F - z2F° 
b'F - z2F° 

Mn VI 

W4.B24 
W4.B24 
W4,B24 
W4.B24 
W4.B24 

W4.B24 
W4.B24 
W4.B24 

MANGANESE VI (Mn"), Z = 25 

Ground State  ls22s22p63s23p63d2 =F2 (20 electrons) 
Ionization Potential [782 000] cm ';  [97] eV 

Mn VI 
Mn VI 
Mn VI 
Mn VI 
Mn VI 

Mn VI 
Mn VI 
Mn VI 
Mn VI 
Mn VI 

Mn VI 
Mn VI 
Mn  VI 
Mn VI? 
Mn VI 

Mn V! 
Mn VI 
Mn VI 
Mn VI 
Mn VI 

Mn VI 
Mn VI 
Mn VI 
Mn VI? 
Mn VI 

Mn VI 
Mn VI 
Mn VI 
Mn VI 
Mn VI 

307.109 
307.842 
307.999 
308.560 
308.853 

309.44C 
309.579 
310.058 
310.182 
310.908 

311.748 
312.692 
314.979 
320.146 
320.598 

320.681 
320.874 
320.979 
321.176 
321.541 

325.146 
326.571 
327.131 
328.129 
328.232 

328.431 
328.558 
329.043 
329.177 
329.320 

100 
60 

400 
400 
300 

240 
200 
200 
180 
800b 

200 
160 
120 
120 
180 

180 
180 
180 
220 
180 

400 
40 
20 
40 

200 

400 
180 
100 
40 

100 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2 - 3d4p 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 

3d2-3d4p 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 

3d2-3d4p 

3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 
3d2-3d4p 

ga3F - z»F° 
ga3F z3F° 
*a3F - z'F° 
ga3F - z3F° 
ga3F - z3F° 

ga3F-z3F° 
ga3F - z3F° 
ga3F - z3D° 
ga3F z'D° 
ga3F - z3D° 

a'D z»P° 
ga3F - z'D 

a3P -z'P° 

a3P -z3P° 

a3P -z3P° 
a3P -z3P° 
a3P -z3P° 
a3P z3P° 
a3P z3P° 

a'G z'F° 
a'P z3F° 
a3P- z3F° 

a3P- z3D° 

a'D- z'D° 
a3P- z3D° 
a3P- z3D° 
a3P- z»D< 
a3P- z3D° 

1-2 

Cl,M22 
C1.M22 
CI.M22 
Cl,M22 
C!,M22 

C1.M22 
C1.M22 
C1.M22 
Cl,M22 
Cl,M22 

C1.M22 
CI.M22 
C1.M22 
Cl 
C1.M22 

C1.M22 
C1.M22 
CI.M22 
Cl,M22 
Cl,M22 

Cl,M?2 
C1.M22 
CI.M22 
Cl 
C1.M22 

Cl,M22 
CI.M22 
C1.M22 
C1.M22 
C1.M22 
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Mn VII Mn VII 

MANGANESE VII (Mn«+), Z = 25 
Ground State  ls*2s22p83s23p«3d «D^ (19 electrons) 

Ionization Potential 962 001 cm"1;  119.27 eV 

Element Wavelength Intensity Multiple! Configuration Tons J-J Referenc« 

Mn VI! 111.889 20 3d-9f g*D - «r %-% K28 
Mn VII 112.060 10 3<il-9f j2D-*F° %-% KM 
Mn VII 114.216 10 M-gf g*D ■ »F° %-% K28 
Mo VII 114.393 20 3d-8f 4.2D-»r tt-'k K28 
Mn VI3 117.808 30 3d-7f S

2D - *F* %-% KM 

Mn VII 117.992 50 3d-7! *2D - *F* %-% KM 
Mn VII 123.799 100 3d-6f g2D  2F %-% KM 
Mn VII 124.005 150 3d-6f tf2D-2F° %-% KM 
Mn VII 133.43 100 3p,3d-3ps3d(»D°)4s g*D - 2D° %-ft F3I.C16 
Mn VII 133 66 300 3p»3d-3ps3d('D°)4s i*D-*D' **-% F3I.CI6 

Mn VII 133.68 400 3p«3d-3ps3d(3D°)4s *'D  «D° %-% F31.C16 
Mn VII •.33.90 100 3p«3d-3p53d(»D°)4s g*D - »D° *-% F3I.CI6 
Mn VII 134.21 250 3p«3d-3p53d(>F°)4s *2D-2F° tt-% F31.C16 
Mn VII 135.177 200 3d-5f g2D-2F° %-% KM 
Mn VII 135.393 250 3d-5f g2D - 2F° Hx-% KM 

Mn VII 135.425 20 3d -5f g2D - *F* %-% KM 
Mn VII 135 93 200 3p«3d - 3p53d(»D°)4s g*D - «D° %-% F31.C16 
Mn VII 136.21 250 3ps3d-3ps3d(»D°)4s g*D - *D° *-% F31.CI6 
Mn VII 138.49 »50 3p«3d-3p53d(3F°)4s g'D - 2F° %-% F31.CI6 
Mn VII 138.74 1C0 3p,3d-3ps3d(»F'')4s ST2D-2F° %-% F3I.C16 

Mn VII 139.65 500 3p63d-3p53d(sF°)4s g2D-2F° %-% F3I.C16 
Mn VII 140.38 250 3p»3d-3p53d(3F°)4: «2D--F° %-% F31.C16 
Mn VII 141.17 50 3p»3d-3p53d('F°)4s g'D - 4F° %-% F31.C16 
Mn VII 141.81 200 3p'3d-3p53d(3P°)4s g2D-'F %-% F31.C16 
Mn VII 142.68 200 3p«3d-3p53d(3P'>)4s g'D'V %-Vi F31.C16 

Mn VII 143.87 20 3pe3d-3ps3d(3P°)4s *2D-*P°         ? %-% F31.C16 
Mn VII 162.349 800 3d-4f g'D - 2F° %-% KM 
Mn VII 162.667 600 3d-4f g2D-2F° %-% KM 
Mn VII 162.707 300 3d-4f g2D - 2F° %-% KM 
Mn VII 182.50 700 3p«3d-3p53d2 g'D - 2D° %-% Gl.Fll 

Mn VII 182.69 600 3p"3d-3ps3d2 g'D - 2D° %-% Gl,Fll 
Mn VII 182% 600 3p«3d - 3ps3d2 g2D - 2D° %-% Gl.Fll 
Mn VII 183.15 700 3p63d-3p63d2 g2D - 2C %-% Gl.Fll 
Mn VII 202.86 900b 3D«3d   3p53d2 «2C-2F° %-% Gl.Fll 
Mn VII 204.13 900 3p«3d-3p53d2 g'D - 2F° *-% Gl.Fll 

Mn VII 249.929 20 3d-4p g'D - 2P° %-% K28 
Mn VII 250.771 40 3d-4p g'D - 2P° %-% KM 
Mn VII 251.479 10 3d-4p g'D - 'P° %-% KM 
Mn VII 282.095 30 4p-6s ,p.. iS ■A-% KM 
Mn VII 284.059 100 4p-6s 2P° - 2S %-% K28 

Mn VII 462.363 150 4p-5s 2po  jS %-% KM 
Mn VII 467.662 300 4p-5s ,po  jS %-Vi KM 
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Mn VIII Mn IX 

MANGANESE VIII (Mn7+), Z = 25 
Ground Slate ls*2s,2p»3s*3p* »So (18 electrons) 
Ionization Potential [I 582 500] cm1; 1196.2] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Mn VIII 96.33 60 3p« - 3p»(»F)4d j'S-l*,*)* 0-1 Al 
Mn VIII 97.41 70 3p»-3p*(»P,)4d g>S -<*,%)• 0-1 Al 
Mn VIII 122.168 150 3p« - 3p*(*F)4s *'s -%i%r 0-1 K29 
Mn VIII 124.055 100 3p«   3p«(*F)4s «'s-*[%r 0-1 K29 
Mn VIII 134.69 20 3p*3d-3p»4f »F  »D 0-1 Wl 

Mn VIII 134.79 40 3p*3d-3p»4f »F-»D !-2 Wl 
Mn VIII 135.06 30 3p»3<J - 3p»4f »P"-»D 1-1 Wl 
Mn VIII 135.15 3p»3d-3p*4( »F  3D 2-3 Wl 
Mn VIII 135.48 3p53d - 3p»4f 'F-'D 2-2 Wl 
Mn VIII 137.50 too 3p53d-3p*4f »FKJ 4-5 Wl 

Mn VIII 137.82 70 3p*3d-3p»4f »F-H3 3-4 Wl 
Mn VIII 137.92 oO 3p«3d-3p*4f *F-»G 2-3 Wl 
Mn VIII 139.93 50 3p»3d-3p*4f 'D'-'F 2-3 Wl 
Mn VIII 140.73 50 3p»3d-3ps4f >D" - »F 2-3 Wl 
Mn VIII 141.29 70 3p»3d-3p54f ip.jp 3-4 Wl 

Mn VIII 141.76 100 3p*3d - 3ps4f "D° - »G ;-4 Wl 
Mn VII? 185.46 900 3p«-3ps(»F)3d g'S - 'F 0-1 Gl.Fll 

MANGANESE IX (Mn8+), Z = 25 
Ground State  ls22s22p83s23p5 2Pä2 (17 electrons) 
Ionization Potential [1 785 800] cm1; [221.4] eV 

Element Wavelength 
r 1 

Intensity Multiple) Configuration Term J-I References 

Mn IX 73.8       P 3ps-3p4('D)5s jr'F-'D %-% F23 
Mn IX 87.24 150 3p5-3p4('D)4d *3F-»D %-% F23 
Mn IX 87.52 200 3ps-3p4('D)4d *»F-'D %-% F23 
Mn IX 87.79 100 3p5-3p4(>D)4d g'F-'P %-% F23 
Mn IX 87.94 300 3p5-3p4('D)4d S

2P°-»p %-% F23 

Mn IX 88.23 250 3p5-3p4(lD)4d glj>° - 2D Vi-% F23 
Mn IX 88.40 300 3p5-3p4('DJ4d g*r-*s %-% F23 
Mn IX 88.74 200 3p5-3p4(>D)4d g»F-3P Hx-Hi F23 
Mn IX 88.89 200 3p5-3p4(>D)4d gjp-.ip ft-% F23 
Mn IX 89.39     P 3p5-3p4('D)4d «3F-3S Vi ■% F23 

Mn IX 89.77 200 3p4-3p4(3P)4d g*P° - »F %-* F23 
Mn IX 89.89 200 3ps-3p4{3P)4d g*P°-4F %-% F23 
Mn IX 89.99 400 3p5 - 3p4(3P)4d g2p" . 2D % -% F23 
Mn IX 90.08 450 3p5-3p4(3P)4d g*p°. »D **.-% F23 
Mn IX 90.60 3p5-3p4(3P)4d g*P*-»P li - % FI0 

Mn IX 91.02 400 3ps-3p4(3P)4d gip° . 2D %-% F23 
Mn IX 105.256 50 3p5-3p4('S)4s g2po.2S %-% E2C 
Mn IX 109.783 500 3p5-3p4('D)4s g*P° - 2D %-% E20 
Mn IX 111.262 400 3p5-3p4('D)4s gSp« . 2D %-*h E20 
Mn IX 111.500 200 3p5-3p4(3P)4s g2P" . 2p % - vi E20 

Mn IX 112.415 500 3p5-3p4(3P)4s glp° . 2p %-% E20 
Mn IX 113.080 200 3p5-3p4(3P)4s g2P°-3P %-Vi E20 
Mn IX 113.627 300 3ps-3p4(3P)4s g'P" - 4P %-% E20 
Mn IX 114.023 50 3p5-3p4(3P)4s g*P° - "P Vfc-% E20 
Mn IX 114.472 50 3p5-3p4(3P)4s g*P°-*P %-% E20 
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Mn IX Mn X 

■   ■ 

Kief en' Wavelength 
 r ' ■ 1 

Inten«!)      Multiple! |                          Configuration lens J-J Reference» 

Mn IX 121.351 
•  -                l ] 

3p4(»P)3d-3p4(3P)4f 4F - *G° «*-m FIO 
Mn IX 121.442 3p4('D)3cl-3p4('D)4f •G-'fT %-■% Flo 
Mn IX 121.633 3p4("P)3d   3p4fP)4f «F-«G* %-* FIO 
Mo IX 184.80 3p»-3p4('D)3d g'F-'D %-% F13 
Mn IX 188 48 900 3p»-3p4('D)3d g*r »D %-% F13.F11 

Mn IX 189.16 800 3p» - 3p4('D)3d *»p--«D %-% FI3.FII 
Mn IX '.S9.98 3p*-3p4('D)3d f*P*-*P %-Vi F.3 
Mn IX 191.60 700 3ps-3p«('D)3d g*r >p *-% Fl3.Fl! 
Mn IX 194.61 600 3ps-3p4('D)3d g*r-v W-% FU.Fll 
Mn IX 196.38 500 3p»-3p4('D)3d «•p° S

P %-% F13.F11 

Mn IX 199 32 600 3p*-3pVD)3d **P*-»S %-* F13.FII 
Mn IX 204.43 600 3p»-3p4('D)3d g*r - »s %-% F13.FI1 
Mn IX 376.86 3s»3p1  3s 3p« S»P°-«S *-* F22 
Mn IX 395.47 3s,3ps-3s3p« g-r-'s •A-* F22 

MANGANESE X (Mn9+). Z = 25 

Ground State  ls22s22p63s23p4 3P2 (16 electrons) 
lonizahon Potential [2 004 300] cm1;  [248.5] cV 

Hlcment Wavelength Intensity   | Multiple! Configuration Term J   J References 

Mn X 82.78 400 3p4 - 3p3(2D°)4d •D   lF 2-3 F23 
Mn X 83.03 200 3p4 - 3p3(ID°)4t' »D-'D° 2-2 F23 
Mn X 83.48 350 3p4 - 3p3(4S")4d g'P - 3D° 2-3 F23 
Mn X 84.2       P 3p4 - 3p3(4S°)4d g2P - 3D° 0-1 F23 
Mn X 84.28 200 3p4-3p3(45°)4d g3P  3D° 1-2 F23 

Mn X 100.173 100 3p4 - 3p3(2P°)4s 'D - >P° 2   1 E19 
Mn X 100.585 200 lj>* - 3p3(2D°)4s «3P  3D° 2-3 F.19 
Mn X 100.787 100 3p4-3p3(2D")4s g3P-3D° 2-2 EI9 
Mn X 101.808 50 3p4-3p3(2D°)4s S'P - 3D° 1-2 E19 
Mn X 101.854 50 3p4-3p3(2D°)4s gap.3D° 1 -1 E19 

Mn X 102.030 50 3p4-3p3(2D°)4s g'P - 3D° 0-1 E19 
Mn X 103.269 300 3p4-3p3(JD')4s ■D-'D" 2-2 E19 
Mn X 103.521 200 3p4-3p3(4S°)4s g'P  »S° 2-1 E19 
Mn X 104.310 50 3p4-3p3(2P°)4s 'S - 'P° 0-1 EI9 
Mn X 104.608 100 3p4 - 3p3(4S°)4s g'P - 'S" 1-1 E19 

Mn X 104.806 50 3p' - 3p3(4S°)4s g*p. *s- 0-1 E19 
Mn X 107.34 3p33d-3p34f 5D° - SF 2-3 F10 
Mn X 107.36 3p,(2D°)3d-3p3(nn4f 3F°.3G 4-5 F10 
Mn X 107.39 3p33d-3p34f »0° - 5F 3-4 F10 
Mn X 107.472 3p33d-3p34f 5D°-SF 4-5 F10 

Mn X !08.93 3p3(2D°)3d-3p3(2D°)4f 3F°-3G 4-5 F10 
Mn X 108.97 3p3(2D°)3d-3p3(2Dc)4f TH} 3-4 FIO 
Mn X 192.09 600 3p4-3p3(4S°)3d g'P-3D° 2-2 FU.F2 
Mn X 193.43 600 3p4-3p3(2P°13d <D-'F° 2-3 Gl.Fll 
Mn X 194.30 600 3p4-3p3(2P°)3d g»P. ao° 2-3 Gl.Fll 

Mn X 194.37 3p4-3p3(4S°)3d g'P - 3D° 1-1 F2 
Mn X 195.03 600 3p4-3p3(2r)3d g'P - 3D° 0-1 Gl.Fll 
Mn X 195.85 500 3p4-3p3(2P')3d g'P - 3D° 1-2 Gl.Fll 
Mn X 198.42 3p4-3p3(2D')3d >S - «P° 0-1 F7 
Mn X 199.08 800 3p4-3p3(2P°)3d >D-'D° 2-2 Fl3.Fl! 

Mn X 202.86 900b 3p4-3p3(2P°)3d g3p _ 3p° 2-2 F13.F11 
Mn X 207.06 3p4-3p3(2P°)3d p3p _ 3p° 1-1 F13 
Mn X 207.98 400 3p4-3p3(2P°)3d ■D  3D° 2-3 F1I.K8 
Mn X 217.88 3p4-3p3(2D°)3d >D - 3P° 2-2 F7 
Mn X 218.11 3p4-3p3(2D°)3d 'D  3P° 2-1 F7 
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Mn X Mn XI 

Ekmeat Wavelength Intensity Multiple: Configuration Ten» JJ References 

Mn X 
Mn X 
Mn X 
Mn X 
M« X 

Mn X 
Mn X 

333.73 
371.88 
383.00 
386.27 
388.91 

398.28 
1574.9 f 

Sn'Jp^sSp* 
3s»3p«-3i3p» 
3$»3p4-3»3p» 
3s«3p«-3s3p» 
3s»3p4-3$3p» 

3s23p'-3s3p« 
3p« - 3p« 

'D-'P* 
g*P »p* 

g*p.f 
g*p.*r 

gf-*V 
e*f> 'S 

2-1 
2-1 
2-2 
1-1 
0-1 

1-2 
1-0 

F7 
F7 
F7 
F7 
F7 

F7 
S28 

MANGANESE XI (Mrt10+), Z = 25 
Ground State  l322s22p«3s*3ps 4S*2 (15 electrons) 

Ionization Potential [2 283 000] cm'«; [283] eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

Mn XI 75 059 3ps - 3p2(3P)4d g'S'-*? %-% FI0 
Mn XI 75.227 3p3-3p2(3P)4d g«S"   «F %-% FI0 
Mn XI 75.477 3pa-3p»(»P)4<J g*S°  *P %-% F!0 
Mn XI 75.819 3p3-3p2('D)4d 2D° - «F %-t, FI0 
Mn XI 75.879 3p3-3p2('D)4d «D°  2F %-% FI0 

Mn XI 76.380 3p3 - 3p2(3P)4d »D° - 2D %-•» FIO 
Mn XI 76.763 3p3-3p2(3P)4d 2D° - «D %-% F10 
Mn XI 76.858 3p3-3p2('D)4d 2P°-«s **-% FIO 
Mn XI 77.270 3p3-3p2(3P)4d 2D° - 2F %-% FIO 
Mn XI 77.402 3p'-3p2(3P)4d 2D° - 2F %-% FtO 

Mn XI 77.556 3p3-3p2('D)4d 2P° - 2D %-% FIO 
Mn XI 78.056 3p3-3p2(3P)4d 2P° - »D 'A-3* FIO 
Mn XI 91.646 3p- - 3p2(3P)4s g'S°*P %-% FlO 
Mn XI 92.240 3p3   3p2(3P)4s g*S°-*P %-% FIO 
Mn XI 92.640 3p3-3p2('D)4s 2D° - 2D %-% FIO 

Mn XI 94.327 3p3-3p2('P)4s 2D° - 2P %-% FIO 
Mn XI 95.299 3p3-3p2('D)4s 2P°-2D %-% FlO 
Mn XI 95.390 3p3-3p2('D)4s »p».ID %-% F10 
Mn XI 98.023 3p2(3P)3d-3p2(3P)4f «F-«G° % -% FIO 
Mn XI 98.064 3p2(3P)3d-3p2(V)4f *f . 4G° «A-"A FIO 

Mn XI 98.477 3p2(3P)3d-3p2(3P)4f «D - «F° % -% FIO 
Mn XI 98.538 3p2(3P)3d-3p2(3P)4f <D - "F° % -'A FlO 
Mn XI 99.02 3p2('D)3d   3p2(3P)4f «F - 2G° %-% FIO 
Mn XI 99.356 3p2('D)3d-3j,2<'D)4f *G -2H° %-'* FlO 
Mn XI 200.67 600 3p3-3p?(3P)3d "D° - 2F %-% F7.FII 

Mn XI 202.38 3p3-3p2("P)3d 2p° . so "A -% F7 
Mn XI 204.29 3p3-3p2(3P)3d ip».so %-% F7 
Mn XI 204.98      * 3p3-3p2(3P)3d 2p° _ 2D %-% F7 
Mn XI 207.02 3p3-3p2(3P)3d g*S°-<P %-'A F7 
Mn XI 208.02 1p3-3p2(3P)3d g*S°*P ^-% F7 

Mn XI 209.57 3p3-3p2(3P)3d g'S0-<P %-% F7 
Mn XI 210.16 3p'-3p2I'D)3d 2D°-2D %-% F7 
Mn XI 211.54 3p3-3p2('D)3d 2D° - 2D %-% F7 
Mn XI 213.75 3p3   3p2('D)3d 2p° . 2p ■A-* F7 
Mn XI 215.86 1p?-3p2('D)3d 2P°-2P %-% F7 

Mn XI 216.60 3p3-3p2('D)3d 2p° . 2p ■A-1* F7 
Mn XI 228.52 3p3-3p2(:'P)3d !D" - 2P %-'A F7 
Mn XI 235.55 3p3-3p2('1P)3d »D°-2r %-% F7 
Mn XI 306.46 3s23p3-3s3p" 2D° - 2P %-'A F7 
Mn XI 310.61 3s23p3-3s3p4 2D° - 2P % -% F7 
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Mn XI Mn XII 

Klemm! Wavcic fifth Intensity Multiple! Configuration Term j-j References 

Mn XI 
Mn XI 
Mi. XI 
Mn XI 
Mn XI 

Mn x: 
Mn XI 
Mn XI 

313.80 
363.46 
366.01 
376.81 
382.07 

393.69 
1359.5 
1450.5 

f 
f 

3i,3p»-3s3p4 

3s,3p»-3*3p4 

3$*3pJ-3$3p« 

3s*3p'   3s3p« 

3s'3p»-3s3p4 

V  V 
3p>   3p* 

*D*   »P 
»D* - *D 
»D' - 'D 

g'Y  4P 
t*S'.*? 

g'S-   *P 
K*S° »r 

* * 
F7 
R 
F7 
F7 
R 

R 
S28 
sa 

MANGANESE XII (Mnnt), Z = 25 
Ground State  ls22s22p«3s*3p2 3P0 (14 electrons) 
Ionization Potential [2 524 600] cm'; [313] eV 

Element 
  

Wavelength 
■  

Intensity Multiple! Configuration Tern li References 

Mn XII 90.373 

1 

3p3d-3p4f 3F   »G 4-5 FI0 
Mn XII 90.701 3p3d-3p4f 'F« 3-4 FI0 
Mn XII 20-" .92 3p2-3p3d ■S-'P* 0-1 K< 
Mn XII 7M.34 3p2-3p3d ■D-'R 2-3 F17 
Mn XII 212.81 3p2-3p3d g3P-3D° 0-1 F7 

Mn XII 215.03 3p2-3p3d g'p.*D° 1-2 F7 
Mn X!« 216.12 3p2-3p3d g'P-3D° l-l F7 
Mi.:-;:; 217.10 3p2-3p3d g3P-3P° 0-1 F7 
Mn XII 218.56 3p*-3p3d g3P - 3D° 2-3 FI7 
Mn XII 218.70 3p2-3p3d g3P-3D° 2-2 F7 

Mn XII 219.54 3p2-3p3d g3P - 'D° 1-2 F7 
Mn XII 223.56 3p»-3p3d 'S - lP° 0-1 F7 
Mn XII 224 62 3p2-3p3d gip. jp° 1-2 F7 
Mn XII 228.61 3p2  3p3d gip. ap» 2-2 F7 
Mn XII 237.78 3p»-3p3d 'D   'D° -». -> F7 

Mn XII 259.33 Wlp-Mp3 g3P - 3S° 0-1 F7 
Mn XII 26426 3s23p2-3s3p3 *3P-3S* 1 -! F7 
Mn XII 269.82 3s23p2-3s3p3 g3P - 3S° 2-1 F7 
Mn XII 275.78 3s23p2-3s3p3 •D-'Pr 2-1 F7 
Mn XII 310.63 3s2 3p1- 3s 3p' 'S - 'P° 0-1 Kg 

Mn XII 329.28 3s23p2-3s3p3 g3P - 3P° 0-1 F7 
Mn XII 337.29 3s23p2  3s 3p3 g'P-3P 1-1 F7 
Mn XII 342.67 3s23p2-3s3p:' •D - "J° 2-2 F7 
Mn XII 346.04 3s23p2  3s3p3 g3P-'P° 2-2 F7 
Mn XII 386.27 3s23p2-3s3p3 gjp . ao° 0-1 F7 

Mn XII 388.91 3s23p2-3s3p3 g3P - 3D° 1 -2 F7 
Mn XII 397.46 3s23p2-3s3pf g3P-3D° 2-3 F7 
Mn XII 1322.8 1 3r»2-3p2 g3P-'S 1-0 S28 

H   He    I.i    Be    «   C    N    0    f   Ne    Na   Mg   Al   Si    P   S   CI    Ar   K   Ca    Sc   Ti    V   Cr   Mn    Fe   Co    Ni   Cu    Zn   Ga   Ge    As    Se    Br   Kr 
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Mn XIII 
Mn XIV 

MANGANESE XIII (Mn,,+), Z = 25 
Ground State  lsa2s*2p«3s*3p *Pt* (13 electrons) 

Ionizatioii Potential (2 758 500] car1; [342] eV 

Element !    Wi.elength 
1 -    - "- - 

Intentrty   Muhiplet ( onfigurjuon Tcnn J-j References 
Mn XIII 
Mn XIII 

66.574 
67.215 

100 
200 

3p-4d g *P* - »D ■A-% EIS 
Mn XIII 79 16 3p -4d g'r *D \ -•* EIS 
Mn XIII 83.23 3i3p*-3s3p4$ «p-«p* % -% FIO 
Mo XIII 83.41 3s3p3d-3s3p4f 'F°-H} •A -44 FlO 

3s3| Vf-3s3p4f «F°   *G %-% FIO 
Mn XIII 83.52 
Mn XIII 87.30 3s3p3d • is3p<if *F'-H} %-* FIO 
Mn XIII 87.40 3d -4f »D *r %-% FIO 
Mn XII! ;  226.91 3d -4f *D-*F* %-% FIO 
Mn XIU 232.12 3p-3d £*P°    *D Vi -% FI7 

3s3p*-3s3p3d *p    4D- %-H F7 
Mn XIII 233.73 
Mn XIII 234.24 3s3p*-3s3p3d «P-4D° %-% F7 
Mn XIII 235.08 3p- 3d g*P° - '!> %-% Fl7 
Mn XIII 272.09 3p- 3d g'P° - *D %-% F7 
Mn XIII 277.42 3s* 3p - 3s 3p* 

H'V ■*? 'fr   % F7 
3s*3p-3s3p* g'P"-*P *-Vi F7 

Mn XIII 283.91 
Mn XIII 289 74 3s,3p-3s3p* 

3s'3p-3s3p» 
s.r-»p %-% F7 

Mn XIII 294.95 gtr-*p %-Vi F7 
Mn XIII 308.75 

3s* 3p- 3s 3p" 
3s3p*-3p3 

3s*3p-3s3p* 

y'F-'S tt-1* F7 
Mo XIII 308.92 

g'P"-*s 
F7 
F"7 

Mn XIII 
Mn XIII 

361.57 
380.42 3sJ3p-3s?p* g*r - *D % -% F7 

Mn XIII 382.76 

<   

3s*3p-3s3p* 
3s'3p-3s3r* 

g*P°-'D 
S*P*-'D 

1 1 
F7 
F7 

— —          ! .    ._.     .   .... - 

Klcment 

Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 

Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 

Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 
Mn XIV 

Mn XIV 
Mn XIV 
Mn XIV 
Mn XfV 
Mn XIV 

57.224 
59.325 
62.526 
62.694 
62.713 

63.(09 
63.146 
67.02 
74.063 
74.327 

74.961 
78.35 
78.42 
78.54 
79.10 

79.720 
79.761 
79.826 
80.06 
80.38 

MANGANESE XIV (Mn13+), Z = 25 

Ground State  ls22s22p63s2 »So (12 electrons) 
Ionization Potential [3 259 000] cm1;  [404] eV 

Wavelength 

20 
100 
50 

100 
20 

20C 
20 

20 
50 

100 

100 
200 
300 

3s3d-3s5f 
3s*-3s4p 

3s3p-3s4d 
3s3p - 3s4d 
3s.3p-3s4d 

3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4s 
3s3p-3s4s 

3s3p- 3s4s 
3p3d-3p4f 
3p 3d -3p4f 
3p3d-3p4f 
3p3d-3p4f 

3s3d-3s4f 
3s3d-3s4f 
3s3d-3s4f 
3p3d-3p4f 
3p3d-3p4f 

3D .3F° 
«'S .ip° 

»P° -3D 
3P° -3D 
3P° 3D 

3po -3D 
3P° -3D 
ip« -'D 
3P° -3S 
3p° -3S 

3pe 3S 
3p 3G 
3Fo 3G 
3F". 3G 
>D° 3F 

3D 'F° 
3D- 'F' 
3D- 3F° 
spo. 3n 

3D°- m 

3-4 EI8 
0-1 E18 
0   1 Elg 
1 -2 El8 
1 -1 Elg 

2-3 Elg 
2-2 Elg 
1-2 FlO 
0-1 Elg 
1 -1 Elg 

2-1 Elg 
4-5 FlO 
2-3 FlO 
3-4 FlO 
2   3 Fio 

1 -2 Elg 
2-3 E!8 
3-4 Elg 
0-1 FlO 
2-2 FlO 
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Mn XIV Mn XV 

Hi: 11 en! Wavelength Intensity Multiple! Configuration Tenn }■} Reference] 

Mn XiV 8C46 3p3d-3p4f »D° - »D 3-3 FlO 
Mo ; IV 81.05 3p3d-3p4f »D°  *F 3-4 F10 
Mn XIV 83.78 3p3d-3p4f •P*   'D 1-2 F10 
Mn XIV 84.09 3p3d   3p4f 'F*-'G 3-4 FI0 
Mi XIV 241.07 3s3p-3$3d »P"-'D 0-1 FI7 

Mo XIV 243.45 3s 3p-3s 3d *P*-JD 1-2 F17 
Mn XIV 243.88 3s 3p-3s 3d JP».»D 1-1 FI7 
Mn XIV 249.64 3s3p  3s 3d T-'D 2-3 F17 
Mn XIV 260.41 3p»-3p3d 3p _ 3p° 2-2 F4 
Ma XIV 304.85 3s'-3s3p *'S   >P° 0-1 F7 

Ma XIV 315.88 3s3F-3p* jp>   jp i-2 F7 
Mn XIV 325.34 3s3p-3p» JP° -p 0-1 F7 
Mn XIV 327.34 3s3p-3p* 3P°-»p 2-2 F7 
Mn XIV 330.49 3s3p-3p» *p* - *p 1   1 F7 
Mn XIV 339.19 3s3p-3p» »p°-»p 1-0 F- 

Mn XIV VI 56 3s 3d-3p 3d »D-'D" 3-3 F4 
Mn XIV 3*3 60 3s3p-3p' »P°  »P 2-1 F7 
Mn XIV 349.64 3s3p-3p' ■r-'s 1-0 F4 
Mn XIV 402.99 3s3d-3p3d »D - JF° 3-4 F4 
Mn XIV 416.42 3s 3d-3p 3d »D - »F 2-3 F4 

Mn XIV 429.24 3s 3d-3p 3d »D-'F 1 -2 F4 
Mn XIV 446.07     ? 3s*-3s3p *'S-aP* 0-1 K8 
Mn XIV 518.16 3s3p-3s3d ■ p-.iD 1-2 F4 

MANGANESE XV (Mn14+), Z = 25 
Ground State  ls22s22p63s 2Si,2 (11 electrons) 
lonization Potential 3 511 210 cm1; 435.3 eV 

Element W? elenglh     {   Intensity   | Muitiplet |                        Configuration Term J-J References 

Mn XV 19.155   P -A   i 2p«3s-2p53s2 «'S - *P° "A-Vi F27 
Mn XV 19.450   P -A   i 2p«3s-2p53s1 

g»S - 2P° lk-% F27 
Mn XV 45.137 3p-5d *P°   »D %-% E16 
Mn XV 52.977 3d - 5f 2jj. »F" *-% Hi* 
Mn XV 53.032 3d-5f 2D . 2F° *-% EI6 

Mn XV 56.270 3s-4p g2S - *P fe-% E16 
Mn XV 56.484 3s-4p g2S _ 2p° Vk-Vi E16 
Mn XV 60.720 3p-4d 2po. 2D "&-% E16 
Mr. XV 61.'19 3p-4d 2p°    jD %-% E16 
Mn XV 61. -A 3p-4d 2P° - 2D %-% EI6 

Mn XV 71.038 3p-4s 2po   2S 
Vi - V2 EI6 

Mn XV 71.927 3p-4s 2P*  2S %-% E16 
Mn XV 75.182 3d - 4f 2D - lF° %-% E16 
Mn XV 75.286 3d-4f iD. JF° %-% RI6 
Mn XV 87.47 3d-4p 2Jj . 2p° %-% FlO 

Mn XV 87.80 3d - 4p 2D . 2p° %-% FlO 
Mn XV 269.11 3p- 3o 2p=. 2D %:-% F22 
Mn XV 280.35 3p - 3d 2po . 2D %-% F22 
Mn XV 282.18 3p-3d 2p= . 2D %-% F22 
Mn XV 360.97 3s-3p g2S . 2p° %-% F22 

Mn XV 384.74 3s-3p g2S . 2p° %-% F22 
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Mn XVI Mn XVII 

MANGANESE XVI (Mn,8+), Z = 25 
Ground State ls*2s*2p6 »S0 (10 electrons) 

Ionization Potential 9 164 300 cm1;  1136.2 eV 

Element Wavelength lnl-cihy Multiple! Configuiation Tens J-J Reference* 

Mn XVI 11.853 20 2p«-2p»6d gls-*r 0-1 S3I 
MB XVI 11.971 10 2p«-2p»6d *'S  »D* 0-1 P-1 
Mn XVI 12.373 20 2p«-2p»5«j g'S-'P" 0-1 A 
Mn XVI 12.510 50 2p* -4>*5d *'S-*D° o-- S31 
Mn XVI 13.46 60 2p»-2p"4<l glS ■*[*]' r TI4.S3I.M22 

Mn XVI 13.61 50 2p*-2p*4d g'S-W*)' 0-1 Tl4.S31.M22 
Mo XVI 14.098 30 2p*-2p»4s «•s-»r 0-1 S31 
Mn XVI 15.238 20 2»*2pa-2s2p«3p *'S - »P* 0-1 T'.4,S3I,M22 
Mn XVI 15312 20 2s»2p*-2s2p«3p *'s-*p- 0-1 T14.S3I.M22 
Mn XVI 16 616 too 2p*-2p»3d g'S-VtW 0-1 Tl4.S3l.M22 

Mn XVI 16.882 80 2p»-2p*3d f»s-%i*r 0-1 Tl4.S3l.MZJ 
Mn XVI 17.095 40 2p»-2p»3d g'S   liiT»" 0-1 TI4.S3I.M22 
Mn XVI 18.654 2p«  2p»3s *»S -%[%!' 0-1 T14.M22 
Mn XVI 18.935 2p«-2p*3s g'S -*![%]• 0-1 T14.M22 

MANGANESE XVII (Mn18+), Z = 25 
Ground State  ls22s22p5 2PS/2 (9 electrons) 

ionization Potential [9 840 300] cm1;  [1220] eV 

Element Wavelength Intensity   ! Multiple! Configuration Tenn 
r -     

J-J References 

Mn XVII 12.181 20 2p*-2p4('S)4d g»P°-«D S31 
Mn XVH 12.643 40 2p» - 2p4(*P)4d S31 
Mn XVII 15.403 20 2ps-2p4('S)3d g*r - »D %-«* S31 
Mn XVII 15.584 80 2p»-2p4('S)3d g»P° - »D %-% S31 
Mn XVn 15.675 40 2p5-2p4('D)3d g*r - »p %-% S31 

Mn XVI! 15.738 50 2p»-2p4('D)3d ^p°-»p %-% cil 

Mn XVII 15.822 100 2p5-2p4('D)3d g'V -»D %-% S3! 
Mn XVII 15.881 20 2p«-2p4(sP)3d g«P°-»D %-"h 331 
Mn XVII 15.936 50 2p»-2p4('D)3d f»P°-»P Vi-% S3I.K8 
Mn XVII 15.98     P 2p«-2p4(aP)3d *.'P°-»P %-% ClO 

Mn XVII 16.048 30 2p»-2p4(JP)3d g»P° - 'D %-% S3I 
Mn XVII 16.121 20 2ps-2p4(3P)3d g»P°-4D %-% S31 
Mn XVII 16.20 10 2p»-2p4(»P)3d g*F-«P "A.-% ClO 
Mn XVII 16.28 0 2p8-2p4(3P)3d gip°-'P %-% C10 
Mn XVII 17.29 20 2p5-2p4('D)3s g»P°-»D %-% ClO 

Mn XVII 17.50 2ps-2p4('0)3s g*r - »D %-% ClO 
Mo XVII 17.59 2ps-2p4et')3s gip°.«P %-% F17.C10 
Mn XVII 17.72 30 2p»-2p4(»P)3s g'P°-4P %-% C10 
Mn XVII 17.80 2ps-2p'('J,)3s g!P° - 4P %-% C)0 
Mn XVII 17.90     ? 2s2p«-2s2p53s *S - *P° %-% K8 

Mn XVII 100.00 2s»2p»-2s2p« g»P°-=S %-% F5 
Mn XVII 109.35 2s»2p5-2s2p« e»r-*s %-% F5 
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Mn XVIII 

MANGANESE XVIII (Mn"+), Z = 25 
Ground State ls*2s,2p4 SPS (8 electrons) 

Ionization Potential [10 590 000] cm1; [1313] eV 

Mn XX 

Element Wavelength Intensity Muluplel Configuration Tern J-J Reference» 

Mn XVIII 14.877 70 2p«-2p»3d «*P-»P* 2-2 S31 
Mn XVIII 16.53     ? 2p«-2p»(«S,)3s *»p-»s- 2-1 KB 
Mn XVIII 16.73     ? 2p«-2p»(4S')3s **P »S" 1-1 K8 
Mn XVIII 96.22 2s»2p«-2*2p* ■D-'P" 2-1 F5 
Mn XVIII 108.70 2s»2p«-2s2p» fßf.*r 2-1 F5 

Mn XVIII 111.93     ? 2s»2p«-2s2p» 'S-'P* 0-1 KB 
Mn XVIII 113.3 2s»2p«-2s2p» t*PW 1-0 F5 
Mn XVIII 115.33 2s»2p*-2s2p« s»P -V 2-2 F5 
Mn XVIII 117.2 2s»2p*-2s2p» 8»P-»P° 0  1 F5 
Mn XVIII 118.2 2s»2p'-2s2p« ?»P-»P* 1-1 FS 

Mn XVIII 126.0 2s»2p'-2s2ps g*P -*r 1-2 F5 

MANGANESE XIX (Mn18+), Z = 25 
Ground State ls22s22p3 *Sl2 0 electrons) 

Ionization Potential [11 542 000] cm1; [1431] eV 

Element Wavelength Inunsity Multiplet Configuration Term J-J Reference» 

Mn ;CIX 
Mn XIX 
Mn XIX 
Mn XIX 
Mn XIX 

Mn XIX 
Mn XIX 
Mn XIX 

14.205 
14.752 
89.3 
99.1 

117.6 

118.41     ? 
120.5 
144.86     ? 

20 
49 

2p»-2p»3d 
2p»-2p»3d 

2s»2p»-2s2p' 
2s»2p»-2s2p' 
2s»2p'-2s2p' 

2s»2p»-2s2p' 
2s'2p»-2s2p' 
2s»2p»-2s2p« 

»P°-»D 
*P° - »D 
»D° - »P 
»D° - 'P 
*D° - »D 

»P°-»S 
»D° - »D 

g«S0-'P 
•h-tt 

S3! 
S31 
F5 
F5 
F5 

K8 
F5 
K8 

MANGANESE XX (Mn19+), Z = 25 
Ground State  ls22s*2p2 3P0 (6 electrons) 

Ionization Potential [12 389 000] cm1; [1536] eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Mo XX 13.53      ? 2p»-2p3d »D - «P° 2-1 K8 
Mn XX 13.67     ? 2p»-2p3d g»P - »P° 2-2 K.8 
Mn XX 13.68     1 2r»-2p3d g»P - »D° 2-3 K8 
Mn XX 13.71      ? 2p»-2p3U •S - »P0 0-1 K8 
Mn XX 13.86     ? 2p»-2p3d »D-'D0 2-2 K8 
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Mn XX 

2s« 2p»-2s 2p1 

2s» 2p»-2s 2p1 

2sJ2p,-2s2p> 

2s* 2p1- 2s 2p3 

2s,2p»-2s2p» 
2s»2p»-2s2p» 

Mn XXII 

Term J-J Reference!. 

*>P   'P° 1-1 S3! 
g*?>r 2-2 Kl !D-'F 2-1 K« 
'D - lP°          ? 2-1 S3I.K8 
'S -»p*        ? 0-1 S31.K8 

'D-'r 2-1 K« 
g*V  3S" 2-1 K8 

'S-'P* 0-1 K8 
'D-'D° 2-2 Kg 

t'P-T 1-2 Kl 

g'P JP< 2-2 Kl 
g'P  »P° 2-1 Kg 
f'F-'D" 2-3 

1 

Kg 

Element 

Mn XXI 
Mn XXI 
Mn XXI 
Mn XXI 
Mn XXI 

MANGANESE XXI (Mn20+), Z = 25 

Ground State  ls22s22p 2P°1/2 (5 electrons) 
Ionization Potential [13 228 OGOj cm1;  [1640] eV 

2p-4s 
2p-3d 
2p-3s 

2s22p-2s2pJ 

2s22p-2s2pJ 

MANGANESE XXII (Mn21+), Z = 25 

Ground Sta'e  ls22s2 'S0 (4 electrons) 
Ionization Poten ial  [14 357 000] cm1;  [1780] eV 
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Mn XXIII Mc XXV 

MANGANESE XXIII (Mn**+), Z = 25 
Ground State Is12s *Si/s (3 electrons) 

Ionization Potential [15 156 000] cm1:  [18791 »v 

Ekmest Wavelength intensity Mulupki Configuiaüon Term j-j References 

Mn xx;:i 7.59     P 2p-6d »P"-»D V»-* G15 
Mn XXIII 7.65     P 2p-6d »P*   «D %-% G15 
Mn XXIII 7.79     P 2s-5p g*s «r %-* G15 
Mn XXIII 8.02     P 2p-5d »P°   »D Vi-% G15 
MQ XXII! 8.09     P 2p-5d »P*-»D %-% G15 

Mn XXIII 8.68     P 2s  4p S*S  *P* Vi-% GlS 
Mn XXI11 8.96     P 2p-4d »p*-»D Vi-% GI5 
Mn XXIII 9.00     P 2p-4d »r *D %-% Gl5 
Mn XXIII 11.55     P 2s-3p «•s »P* *-* GI5 
Mn XXIII 11.60     P 2s - 3p »*S-»P* %-w Gis 

Mn XXIII 12.01      P 2p   3d »P*-*D Vi-% G15 
Mn XXIII 12.158 20 2p-3d «P°-«D %-% Gl5 
Mn XXIII 12.222 20 2p-3s *r «s Vs-* G15 
Mn XXIII 12.385 200 2p-3s »r-'s %-% Gl5 
Mn XXIII 199.93     P 2s -2p ?«S-«P° %-% K8 

Mn XXIII 258.02     P 2s-2p g^S-'P* Vi-Vi Kg 

MANGANESE XXIV (Mn234), Z = 25 
Ground State  Is2 'S0 (2 electrons) 

Ionization Potential [65 663 000] car1; [8141] eV 
  

Element Wavelength Intensity Multiple! Configuration Term J J References 

Mn XXIV 
Mn XXIV 
Mn XXIV 
Mn XXIV 

1.72 
2.01      P 
2.02 
2.05     ? f 

lsl-ls3p 
ls»-ls2p 
ls,-ls2p 
lsI-ls2s 

g'S-'P" 
g'S-'P" 
g'S-'P° 

0-1 
0   1 
0-1 
0-1 

Cll 
Kg.Cll 
Cll 
Kg 

MANGANESE XXV (Mn24+), Z =  25 
Ground State  Is 2S1/2 (1 electron) 

Ionization Potential [69 135 600] cm1;  [8571.5] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference» 

Mn XXV 1.94      P 

, 
ls-2p g'S   *P° %-% K8 

52f>-206  O - 73 - 23 
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Fc Fe 

IRON, Z = 26 

Unclassified Lines 

Efcjneot Wavelength Intensity Muluplet Configuration Term J-J Reference* 

Fc ? 9.25 9 C» 
Fe 9.507 0 S3I 
Fe 9.990 10 531 
Fe 10.501 20 C8 
Fe 10.530 !0 c« 
Fe ? 10.623 C8 
Fe ? 10.741 C8 
Fe 10.811 20 S31 
Fe 10.873 10 S31 
Fe ? 10.905 C8 

Fe 10.926 10 S31 
Fe 10.97 0 S3! 
Fe 11.074 0 S3I 
Fe 11.360 S3! 
Fe 11.480 10 S3! 

Fe 1! 521 40 S31 
Fe 11.698 10 c<> 
Fe 11.772 10 C9 
Fe 11.994 10 C9 
Fe 12.016 20 C9 

Fe 12.076 10 C9 
Fe 12.454 10 *" C9 
Fe 12.780 20 S31 
Fe 12.882 20 I C9 
Fe 12.915 10 C9 

Fe 13.793 30 C9 
Fe •4.609 20 C9 
Fc 14.733 10 C9 
Fe 14.750 20 C9 
Fe 14.870 20 C9 

Fe 14.908 20 C9 
Fe 15.042 50 C9 
Fe 15.558 10 C9 
Fe 16.303   . "iu C9 
Fe 16.336 20 C9 

Fe 16.506 10 S31 
Fe 16.892 20 C9 
Fe 17.127 20 C9 
Fe 17.162 10 C8 
Fe 17.367 20 C9 

Fe 17.402 20 C8 
Fe ! 7.450 20 C9 
Fe 17.469 20 C9 
Fe 17.548 10 C9 
Fe 17.597 10 C9 

Fe 17.622 20 C9 
Fe 155.78 H9 
Fe 155.81 H9 
Fe 163.52 H9 
Fe IS5.47 500 Fll 

Fe 166.35 600 Fll 
Fe 169.88 600 Fll 
Fe 176.32 400 FU 
Fe 178.15 600 Fll 
Fe 179.00 500 Fll 

Fe 179.23 400 Fll 
Fe :88.86 500 F:i 
Fe 190.45 H9 
Fe 194.31 H9 
re 200.37 H9 
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Fe Fe I 

Element Wavelength Intensity Multiplel Configuration Term J-J Reference« 

Fe 204.77 400 Fll 
Fe 205.31 HO 
Fe 208.44 200 t-W 
Fe 209 75 300 Fll 
Fe 210.49 300 Fll 

IRON I (Fe0+), Z = 26 
Ground State  ls*2s22p83s*3p83d«4s2 5D„ (26 electrons} 

Ionization Potential 63 480 cm1; 7.870 eV 

Element Wavelength Intensity Multiplet Configuration Teitn J-J References 

F.e ! 1737.63 0 3d«4s»- «asD - t'F°         ? 4-4 J6.K8 
Fe i 1749.77 1 3d*4s*- ga5D - 24°          ? 3-3 J6.K8 
Fe I 1761.08 0 3d«4s* - 3d7(a*D)4p ga'D   u3F        ? 4-3 J6.K8 
Fe I "839.65 0 3d«4s»- jja'D - 23°          ? 4-3 J6.K8 
Fe I 1839.80 3 3d'(a4F)4s- a«F - 26°          ? 3-2 J6.K8 

Fe I '.842 05 0 3d«4s2- gasD - 22°         ? 4-3 J6.K8 
Fe I 1851.39 0 3d«4s2- ga^D-H"          ? 4-5 J6.K8 
Fe I 1855.58 100 41 3d«4s»- ga'D-lO" 4-3 R27 
Fe I 1856.23 0 3d'4s'- ga»D - 22°          ? 3-3 J6.K8 
Fe 1 1859.26 40 3d«4s»- gasD   20° 4-3 Ku 

Fe 1 1862.318 100 39 3d«4s2-3d«4s(b4D)4p ga»D - t5P° 3-2 G22 
Fc I 1863.54 10 40 3d«4s2- ga5D - y'F° 4-3 R77 
Fe I 1865.30 300 3u84s*- gahD-ir 4-4 KM 
Fe I 1866.07 80 42 1d«4s*- gasD-11° 3-3 R27 
Fe I 1866.815 40 39 3d«4s'-3d«4s(b4D)4p tra»U -15?° 2-1 G22 

Fc I 1870 36 0 3d*4s2- gasD-21a         ? 3   4 J6.K8 
Fe I 1S?2.359 160 39 3d«4s2-3d«4s(b4D)4p ga'D   tsP° 2-2 G~? 
Ft I 1873.052 160 39 3d«4s»-3d«4s(b'D)4p #a5D - tsP° 4-3 G22 
Fe I 1873.259 100 39 3d«4sJ-3d«4s(b4D)4p #a5D - t5P° 1-1 G22 
Fe I 1874.58 3 3dc4s'- Sa'D-x'F        ? 3-3 J6.K8 

Fe I 1875.14 0 3d«4s*- ga5L) - 9°           ? 4-4 J6.K8 
Fe I 1876.419 40 39 3d«4s'-3d«4s(b4D)4p ga'D  t5P0 0-1 G22 
Fe I 1878.06 1 3d«4s»- ga'D-y'F"        ? 3-3 J6.K8 
Fe I 1878.20 0 3d7(a4FUs - a5F-r>G°        ? 5-4 J6,K8 
Fe I 1878.849 20 39 3d«4s'-3d«4s(b4UHP ga'D - t5P° 1-2 G22 

Fc i 1879.86 2 3d«4s2- gasD   17°         ? 3  4 J6.K8 
Fe I 1880.14 35 41 3d«4s»- ga5D-10° 2   3 R27 
Fe I 1P83.06 0 3d«4s2-3d7(a*P)4p ga5D - vJP°        ? 2-1 J6.KS 
Fe I 188391 40 3d«4s»- ga5B - 20° 2-3 K14 
Fe I 1884.73 2 3d«4sJ- ga5D - x'F'        ? 2-3 J6.K8 

Fe I 1887.761 300 39 3d«4s°-3d84s(b4D)4p #asD - :5P° 3-3 G22 
Fe I 1888.32 80 40 3d84s2- jasD   y'F" 2-3 R27 
Fe I 1891.74 200 3d«4s»- ga'D-^ 1-2 KI4 
Fe I 1899.21 20 3d«4s°- ga5D-I6° 2-3 KI4 
Fe I 1903.37 20b 38 3d«4s2 ga5D - s3D° 3-3 R27 

Fc I 1910.53 0 3d«4s2-id7(a2P)4p ga5D - z'P°         ? 1 - 1 J6.K8 
Fe I 1934.528 500 37 3d«4si   3d14s(a«D)5p ga5D - u5P° 4-3 G22 
Fc I 1937.274 500 35 3d«4sc   3d«4s(a,,D)5p ga5D - usF° 4-3 G22 
He I 1940.649 500 37 3d«4sJ-3d«4s(a«D)5p gasD - u5P° 3-2 G27 
Fc ! 1945.070 200 35 3d«4s5-3d«4s(a8D)5p SasD - u5F° 3-2 G22 

Fe I 1945.294 400 37 3d«4sJ-3d«4s(a«r))5p /?a5D - usP' 2   1 G22 
Fe I 1946.219 40 35 3d«4s2-3d64s(a«D)5p ga5D - usF° 4-4 G22 
Fc I 1946.983 600 '6 3d«4s2-3d«4s(a«E))5p ;a

5D - t5D° 4-3 VV9.G22 
Fc I 1950.223 500 37 3d»4s2-3d«4s(a«D)5p #a5D   J5P° 3-3 G22 
Fc I 1951.556 500 37 3d84s2-3d84s(&8D)5p ga'D   u5P° 2-2 G22 
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Fe I Fe II 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe I •'.V.262 500 37 3da4s*-3d84s(a8l»5p ?a»D-u»P° 1-1 G22 
Fe I iiii v?9 500 36 3d84s*-3d84s(a8D)5p *a»D - t»D* 3-2 W9.G22 
Fe ! 1953.001 500 35 3d84s»-3d84s(a»D)5p *a«D-u»F° 3-3 W9.G22 
Fe I 1955.690 400 36 3d«4s'-3d«4s(a«D)5p jasD-t»D° 2-1 G22 
Fe I 1956.026 500 35 3d«4s»-3d«4s(a«D)5F *a'D - u'F" 2-2 G22 

Fe I 1957.838 600 36 3d«4s> - 3d«4s(a»D)5p ga'D - t»D° 4-4 W9.G22 
Fe I 1958.598 600 37 3d«4s»-3d«4s(a»D)5p -?a»D - u5P° 1-2 G22 
Fe I 1958.739 300 36 3d84s*-3d84s(a»D)5p ga»D-t»D° 1-0 G22 
re I 1958.84 0 3d*4s*- ga3D - V           ? 2-2 J6.K8 
Fe I 1960.139 600 35 3d«4s,-3d*4s(a«D)5p ga5D - u*F° 4-5 W9.G22 

Fe I 1961.236 500 3d«4s»-3d«4s(a«D)5p ga5D - u'P" 2-3 G22 
Fe I 1962.031 500 35 3d«4ss-3d«4s(a«D)5p ga*D - u»F° 0-1 G22 
Fe I 1962.107 600 35 3d«4s*-3d«4s(a'D)5p ga'D  u«F° 3-4 G22 
Fe I 1962.746 10 36 3d84s5-3d84s(a8D)5p «a«D - tsD° 1-1 G22 
Fe I 1962.871 400 36 3d«4s*-3d«4s(a«D)5p ga5D-t'D° 3-3 G22 

Fe I 1963.110 500b 35 3d«4s1-3d«4s(a«D)5p gasD - u»F° 1-2 G22 
Fe I i963.629 200 35 3d«4sl-3d»4s(a«D)5p ga*D - t»D° 2-2 G22 
Fe I 1964.043 400 35 3d«4s2-3d«4s(a«D)5p ^a°D-u»F 2-3 G22 
Fe I 1970.771 10 36 3d"4s»-3d«4s(a«D)5p ga5D - t«D° 1-2 G22 
Fe I 1973.911 20 36 3d«4s»-3d«4s(a»D)5p ga5D-t5D° 3-4 G22 

Fe I 1974.059 20 36 3d84s»-3d84s(a8D)5p «a5D - t5D° 2-3 G22 

IRON II (Fe1+), Z = 26 
Ground State  ls22s22pG3s23p63d64s 6D9/2 (25 electrons) 

Ionization Potential  130 524 cm1;  16.18 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Fe 11 896.504 20 31 3d8(a5D)4s - ga8D - 29° %-% G22 
Fe II 898.776 10 31 3d6(asD)4s - ga«D - 29° %-% G22 
Fe II 900.360 100 31 3d6(a5D)4s - ga8D - 29° %-% G22 
Fe II 918.118 20 3d6(a5D)4s- ga8D - 28° %-% G22 
Fe II 919.095 10 3d8(a5D)4s - ga«D - 28° %-% G22 

Fe II 923.884 200 28 3d8(a5D)4s - «a8D - 24° %-% G22 
Fe II 924.9/0 100 30 3d"(a5D)4s - ga8D-27° %-% G22 
Fe II 926.220 400 25 3d«(a5D)4s - ga8D-21° %-% G22 
Fe II 926.618 60 30 3d8(a5D)1s- ?a8D - 27° %-% G22 
Fe II 926.900 160 24 3d6(a5D)4s - ga8D  20° %-% G22 

Fe II 927.176 40 28 3d6(a5D)4s- ga8D- 24° %-% G22 
Fe II 927.632 60 30 3d«(asn)4s - ga8D - 27° Vi-% G22 
Fe II 928.107 200 26 3d6(a5D)4s - gaeD - 22" %-% G22 
Fe II 928.470 140b 29 3d6(i.5D)4s - ga°D-25° %-% G22 
Fe II 929.538 200 25 3d6(a5D)4s - ga*D-U° % - % G22 

Fe II 929.612 200 28 3d6(a5D)4s- »a8D-24° %-% G22 
Fe II 930.030 200 27 3d"(a5D)4s - ga6D - 23° %-% G22 
Fe II 930.165 200 29 3dR(a5D)4s- ga6D - 25° %-% G22 
Fe II 930.219 200 24 3d6(a5D)4s - ga8D - 20° %-% G22 
Fe II 930.558 200 26 3d8(a5D)4s - ga8D - 22° %-% G22 

Fe II 931.142 160 29 3d6(a5D)4s - ga6D - 25° >/i-% G22 
Fe II 931.709 60 27 3d«(a5D)4s- ga8D - 23° %-% G22 
Fe II 932.244 200 26 3d«(a5D)4f - ga8D - 22° %-% G22 
Fc II 932.687 200 27 Sd'la'DKs - ga8D - 23° lh-% G22 
Fe II 935.783 10 22 3d»(a5D,4s- ga8D-16° %-7/2 G22 
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Fe II Fe II 

h lenient 
—t 

Wavelength 
_  

In'ensity Multiple! Configuration Term J   J Reference« 

Fe II 936 484 60 23 3d8(a5D)4s - ga»DI7° %-% G22 
Fe 11 938 967 70 58 3d'- a4F - 26° ft-% G22 
Fc II 939 159 140 22 3d«(asD)4» - ga8D-l6° %-% G22 
Fe II 941 660 80 22 3d«(a»D)4s - ga«D-16° %-'/* G22 
Fe II 942 589 40 56 3d'- a4F-2l° %-% G22 

Fe II 943.267 80 55 3d'- a4F - 20° %-% G22 
Fe II 943.910 100 58 3d'- a4F - 27° *-% G22 
Fe Ii 945.095 160 57 3d' a4F - 24° %-'* G22 
Fe II 946.051 10b 3d'- a4F - 22° %-% G22 
Fe II 947.564 20 3d' a'F - 25° %-% G22 

Fe 11 952.470 60 53 3d'- a4F   16° %-% G22 
Fe II 954.496 20 3d'- a4F-18° '/i-% G22 
Fc 11 954.786 40 3d'- a4F-17° % -% G22 
Fe II 995.829 60 77 3d8(a5D)4s - a4D - 26° %-% G22 
Fe II 999.003 20 3d«(asD)4s - a4D - 27° %-% G22 

Fe II 1000.183 40 77 3d«(a5D)4s - a4D - 26° %-% G22 
Fe II 1000.665 20 3d«(a50)4s - a4D - 27° %-% G22 
Fe II 1005.082 20 3d8(a5D)4s- a4D - 20° »14-% G22 
Fe II 1007.657 140 76 3d»(a»D)4s - a4DI8° %-% G22 
Fe II 1007.975 160 75 3d«(a5D)4s - a4D-17' %-'« G22 

Fe II 1011.037 160 74 3d«'asD)4s - a4D   16° %-% G22 
Fe II 10-2.088 140 76 3d8(asD)4s - a4D-18° %-% G22 
^e 11 1012.417 160 75 3d'(a1D)4s- a4D   17° %-% G22 
Fc II 1015.083 60 76 3d'(a5D)4s - a4D   18° %-% G22 
Fe II 1015.520 110 74 3c!.8(a5D)4s - a4DI6° %-% G22 

Fe II 1038.370 20 3d'- a4P - 28° %-% G22 
Fe II 1055.269 500 21 'id^a'DMs - ga8DI5° %-% G22 
Fe II 1059.571 400 2! 3d8(a5D)4s - ga8D-15° % -% G22 
Fe II 1062.758 400 21 3d8(asD)4s - ga8D-15° %-% G22 
Fe II 1062.982 300 19 3d«(a5Di4s-3d!4 ■->;>*> ga^-w^0 «t-'/i G22 

Fe II 1068.356 600 19 ?d8ta5D)4s - 3d54s(asG)4P ga*D-v/*G° %-% G22 
Fe II 1069.038 300 20 3d«(asD)4s- ga8D-14° %-% G22 
Fc !I 1071.260 100 20 3d«(a5D)4s - ga6D-14° %-% G22 
Fe II 1071.596 600 19 3d8(a5D)4s-3d54«(a5G)4p ga8D - <**G° K-K G22 
Fe II 1076.556 40 52 3d*- a4F-15° %-% G22 

Fe II 1096.616 400b 18 3d8(a5D)4s - ga8D - w8P° %-% G22 
Fe II 10< ,.713 '90 18 3de(a5D)4s - ga8D - w8P° %-% G22 
Fe II 1056.8?Q COO 18 3d«(a5D)4s - ga8l) - w8P° %-% G22 
Fe II 1097.782 40 51 3d'- a4F-14° %-% G22 
Fe II 1098.26 0 3d7 - 3d«(b*F)4p a4F - u4F°        ? %-*k J6.K8 

Fe II 1099.117 500h 18 3d6(a5D)4s - ga8D - w8P° %-% G22 
Fe II 1100.026 400 18 3d8(a5D)4s- ga8D - w8P° %-% G22 
Fe II 1100.525 400 18 3d"(a5D)4s- ja8D - w8P° %-% G22 
Fe II 1101.538 400 18 3d6(a5D)4s - ga8D - w8P° % - % G22 
Fe II 1102.385 160 18 3d«(a5D)4s- ga3D   w8P° %-% G22 

Fe II 1102.758 20 17 3d8(a5D)4s - ga8D -11° %-% G22 
Fe II 1104.978 20 18 3d8(a5D)4s - gaeU - w8P° %-% G22 
Fe II 1106.215 300 17 3d8(a5D)4s - ga6D-H° %-% G22 
Fe II 1106.362 100 15 3d8(a5D)4s - ga8D - 6° %-% G22 
Fe II Mil.114 300 15 3d8(a5D)4s - ga8D - 6° %-% G22 

Fe II 1112.086 700 16 3d8(asD)4s - ga6D - 9° >6-% M23 
Fe II 1121.987 500 12 3d8(a5D)4s - ga'D - 2° %-% G22 
Fe II 1122.858 500 13 3d8(a5D)4s - ga8D   3° %-% G22 
Fe II 1124.134 400 14 3d8(a5D)4s- ga6D - 4° %-% G22 
Fe II 1126.425 400 13 3d8(a5D)4s - ga6D - 3° %-% G22 

Fc II 1126.603 400 14 3d6(a5D)4s- ga6D - 4° %-% G22 
Fc II 1126.850 400 12 3d8(a5D)4s- ga«D - 2° '/»-% G22 
Fc II 1128.074 500 14 3d6(a5D)4s - ga8D - 4° '/»-% G22 
Fc II 1128.180 100 50 3d'- a4F - 11° %-"*! G22 
Fe II 1128.530 200h 194 3H54s2- a8S - 29° %-% G22 

Fe II 1128.909 400 13 3d8(asD)4s - ga8!> - 3° %-% G22 
Fe Ii 1129.777 240 49 3d'- a4F   6° *k-*h. G22 
Fc II ; 130.428 500w 12 3d6(a5D)4s- ga6D - 2° %-% G22 
Fc II 1130.874 40 48 3d'- a4F   5° %-% G22 
Fe II 1133.413 500 50 3d7- a4F -11° %  -% G22 

H    H-    Li    Be    B   C    N    O    V    Nc    Na    Mg   Al    Si    P   S    Cl    Ar    K    Ca   Sc    Ti    V    Cr   Mn   Fc   Co    Ni   Cu    Zn   Ga   Cic    As   Sc    Br    Kr 
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Fe n Fe II 

Element Wtvelenjth Intensity   | Mu'iiplet Coof«*ur»üon lenn J-J Reference« 

Fe II 1133.678 500 11 3d«(a«D)4$ - frt>-V %-% G22 
Fe 21 1138.039 100 48 3d'- a4F-5° %-% G22 
Fe 11 1138.642 500 11 Sd^a'DMs - i*o-r 3»-% G22 
Fe II 1142.334 500 10 3d«(a*D)4s-3d«(a»D)5p ga*D - y*P %-% on 
Fe II 1143.235 500 ;o 3d*(a»D)4s-3d»(a»D)5p gi*D ■ y*f %-% G22 

Fe 11 1144.052 100 156 3d"(a«P)4«- b«P-24° *-% M23 
Fe II 1144.946 700w 10 3d«(a»D)4s-3d«(a»D)5p *a«D-y»F* S-1* 072 
Fe II 1146.963 300 10 3d*(a*D)4s - 3d*(a»D)5p gi*Z> - y»p %-ft G22 
Fe II 1147.413 500 10 3d«(a»D)4s-3d«(a«D)5p ga*D - y*F* \ - % G22 
Fe II 1148.295 600 10 3d*(a«D)4s-3d«(a«D)5p * a«D - y»F* %-% G?? 

Fe II 1148.693 160 155 3d«(a3P)4s- b4P-20° %-% 1123 
Fe II 1150.292 400 10 3d«(a*D)4s - 3d«(a»D)5p *a«D  y«F° %-% G22 
Fe II 1150.689 400 10 3d«(a»D)4s-3d*(a»D)5p ga*V - y«F* %-% G22 
Fe II 1151.163 500 10 3d*(a,D)4s-3d«(a«D)5p *a»D - y*V %-% G22 
Fe II II52.440 300 10 3d«(a»D)4s-3dVa»D)5p ja»C-y«F %-i4 G22 

Fe II 1152.882 400 10 3d*(a*D)4s-3d*(a*D)5p ga«D  y*V %-* G22 
Fe II 1153.281 400 10 3d,(a»D)4s-3d«(a«D)5r ga»D - y«F° %-% G22 
Fe II 1153.955 300 10 3d«(a«D)4s-3d»(a»D)5>; *a«D - y*F %-Vi G22 
Fe II 1154.401 400 10 3d«(asD)4s - 3d«(a»D)5p ga'T) - y'F %-% G22 
Fe II 1155.273 40 157 3d«(a»P)4s- b4P-25° K-f, M23 

Fe II 1'56.575 40 3d'4sl- a«S - 28° •A-% G22 
Fe II 1159.347 400 73 3d«(a5D)4s - a4D-14° %-% G22 
Fe II  * 1162.351 40 153 3d«(a'P)4s - b4P-16° %-% G22.M23 
Fe II 1164.48 1 3d«(a»D)4s - 3d«(b3P)4p ga«D - v4D°       ? «A-% J6.K8 
Fe II 1165.269 240 73 3d«(a5D)4s- a4D-14° %-% G22 

Fe II 1169.19 0 3d«(asD)4s - 3d«(b»F)4o a4D - u4F°        ? %-% J6,K8 
Fe II 1171.606 160 154 3d«(a3P)4s- b4P-!7= %-«. M23 
Fe II 1175 699 20 3d«45*- a«S - 26° %-7/2 G22 
Fe II 1183.83 1 3d«(a5D)4s - 3d»(b3F)4p a4D-u°G°       ? %-% J6.K8 
Fe II 1187.41 0 3ds(a»D)4s - 3d54s(asG)4p a4D - v4F°        ? %-% J6.K8 

Fe II 1192.02 2 3d,(a8D)4s-3ds4s(a5G)4p a4D - v4F°        ? %-% J6.K8 
Fe II 1195.46 1 3d«(asD)4s - 3d54s(asG)4p a4D - v4F°        ? %-*» J6.K8 
Fe II 1197.43 0 3d«(a5D)4s - 3d«4s(asG)4p a'D - v4F°       ? "Ä-% J6.K8 
Fe II 1199.24 i 3d«(a5D)4s-3d«(a1F)4p *a"D - vJD°       ? %-% J6.K8 
Fe II 1213.149 400 71 3d«(a50)4s - a4D - 6° %-% G22 

Fe II 1213.764 400 72 3d«(a5D)4s- a4n-ll° %-* G22 
Fe II 1214.409 200 70 3d«(a5D)4s - a4D - 5° %-% G22 
Fe II 1219.81 3 3d«(asD)4s - a4D - 8°           ? %-% J6.K8 
Fe II 1220.882 100 70 3d«(asD)4s - a4D - 5° %-% G22 
Fe II 1230.93 2 3d'-3d«(a'F)4p a4F - v*D°       ? %-% J6.K8 

Fe II 1233.660 160 275 3d«(a3F)4s - a»F • 26° %-% M23 
Fe II 1236.34 0 3d"(a3G)4s - aKJ   16°          ? %-% J6.K8 
Fe II 1237.93 0 3d8(a->D)4s - a4D - 4°           ? %-% J6.K8 
Fe II 1255.41 0 3d7-3d«(b3F)4p a4P  u4F°        ? %-% J6.K8 
Fe II 1257.18 0 3d8(a3F)4s - a'F-17°          ? %-% J6.K8 

Fe II !259.06 1 3d7-3d*(b3F)4p a4P-u4F°        ? ■A-% J6.K8 
Fe II 1260.542 400 9 3d«(asD)4s-3d54s(asS)4p ga'D  x«P° %-% G22 
Fe II 1266.24 2 3d«(a5D)4s - 3d«(b'P)4p a4D - v4D°       ? %-% J6.K8 
Fe II 1266.694 400 9 3d«(a»D)4s - 3d54s(a»S)4p ga*D - x«P° %-% G22 
Fe II 1267.437 500 9 3d6(a«D)4s-3d»4s(a5S)4p ga6D - x«P° %-% G22 

Fe II 1269.96 0 3d'-3d«(b3F)4p a4P - u2D0       ? %-% J6.K8 
Fe II 1271.235 20 9 3d«(asD)4s - 3d54s(a5S)4p ga*D - x8P0 %-% G22 
Fe II 1271.37 1 3d7-3Js4s(a5G)4p a4P-v4F°        ? %-% J6.K8 
Fe II 1272.001 500w 9 3d«(a5D)4s-3d«4s(a8S)4p ga'D - x«P° %-% G22 
Fe II 1272.638 300 9 3d«(a5D)4s-3d54s(a5S)4p ga«D - x«P° %-% G22 

Fe II 1275.154 300 9 3d8(a5D)4s - 3d»4s(a5S)4p ga'D - x«P° %-% G22 
Ff II 1275.801 400 9 3d«(a«D)4s-3d54s(a5S)4p gabD - x6P° %-% G22 
Fe II 1277.667 10 9 3d«(a5D)4s-3dls4s(a5S)4p #a«D - x«P° %-% Si 
r-'c II 1289.09 1 3d*(a3G)4s- b*G-21°          ? %-% J6,K8 
Fe II 1290.204 300 88 3d7- a4P-10° %-% G22 

Fe II 1290.78 0 3d«(a3G)4s - b°G - 24°          ? %-% J6.K8 
Fe II 1291.594 300 87 3d7- a4P-9° %-% G22 
Fe II 1293.543 10 88 3d7- a4P-10° %-% G22 
Fe II 1294.914 240 87 3d7- a4P  9° %-% G22 
Fe II 1296.088 400 86 3d7- a4P-8° %-% G22 
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Fe II Fe II 

Element Wavelength Intensity Muhiplet Configuration Tenn J-J References 

Fe 11 1298 815 40 87 3d7- a4P-9° Vi-% G22 
Ft II 1299.984 10 86 3d7- a4P-8° Vt->h G22 
Fe II 1303.04 0 3d*(a3D)4s - b4D- 22'          ? *-% J6.K8 
Fe a 1307.24 0 3d«(a»D)4s - b4D - 20°          ? ti-% J6.K8 
Fe II 1316.49 1 3d'-3d»4s(a»G)4p a«G - v<F*       ? %-% J6.K8 

Fe II 1324.25 0 3d«(a»D)4s - 3d«(a'F)4p a4D - v»D°       ? %-% J6.K8 
Fe II 1325.61 2 3d' - 3d»4s(a*G)4p a'H - v»H°       ? %-% J6.K8 
Fe II 1327.10 0 3d'- b»F-17°          ? •A-* J6.K? 
Fe II 1330.05 1 3d*(asD)4s-3d,(a'F)4p a'D - v»D°       ? %-% J6.K8 
Fe II 1340.22 0 3d7- a»G-10°         ? %-»» J6.K8 

Fe II 1347.29 1 3d«(a»D)4s - 3d«(a*D)4p «a«D  x*D°       ? i/,-Vt   JS.K8 
Fe II 1349.60 0 3d'-3d«(a»D)5p a4P - y'F         ? V* - % 1 J.S.K8 
Fe II 1354.03 0 3d'-3d*<b»F)4p a»P-u2D°       ? %-% J6.K8 
Fe II 1354.87 0 3d'-3ds4s(asG)4p a'H-w'G0      ? "k-*h J6.K8 
Fe II 1356.48 0 3d»(a3F)4s - 3d*(b3F)4p b4F - t»F°        ? %-% J6.KC 

Fe II 1360.17 0 3d«(a5D)4s - 3d«(a3D)4p ga*D-x2D°       ? V4-% JD,K8 
Fe II 1360.870 100 111 3d7 - a'P-w'P" %-% M23 
Fe II 1361.372 85 3d7-3d6(b3P)4p a4P-v4D° %-% E6.M22 
Fe il 1362.771 400 152 3d«(a»P)4s - b4P-14° %-** M23 
Fe II 1364.38 0 3d7-3d«(b'P)4p a«P-v4D*        ? %-»A J6.K8 

Fe II 1364 575 240 103 3d7- a»G - 2° %-% E6.M22 
Fe II 1366.720 85 3d7- a4F - w2F*       ? %-% E6.M22 
Fe II 1368.098 50 3d'-3d«(b3P)4p a4P-v4D° %-* E6.M22 
Fe II 1368.57 1 3d7-3d«(b3P)4p a4P - v4D°       ? *A-% J6.K8 
Fe I! 1371.024 500 3ii5(a3H)4s - 3d54s(a5G)4p a4H - w«G° ■%-% E6.M22 

Fe II 1372.29 1 3d7-3d«(b3P)4p a4P - v4D°       ? %-% J6.K8 
Fe II 1373.717 120 3d7 - a4F - w2F°       ? %-% E6.M22 
Fe II 1374.41     P 103 3d7- a*G-2° 7A-% M22 
Fe II 1375.172 200 W:-3H)4s-3d54s(aK})4p a'H-w'G0 *%-% E6.M22 
Fe II 1376.672 10 3d7 - 3d«(b»P)4p a4P  v4D° "ii-% E6.M22 

Fe II 1377.99 2 3d6(a3H)4s-3d54s(asG)4p a4H - w^"      ? %-% J6.K8 
Fe II 1379.466 40 3d«(a3H)4s - 3ds4s(asG)4p a4H - w*G° %-% E6,Si,M22 
Fe II 1379.61 0 3d7-3d«(b3P)4p a4P-v4D°       ? ■A-Mt J6.K8 
Fe II 1381.250 200h 152 3d«(a3P)4s- b4PI4° %-% M23 
Fe II 1382.71 0 3d»(a5D)4s - 3d"(a3D)4p #a8D-y2P°        ? %-% J6.K8 

Fe II 1383.578 20 3d6(a3H)4s - 3d54s(a5G)4p a4H - w^" %-% F.6,Sl,M22 
Fe II 1386.47 0 3d«(a3F)4s - b4F-15°          ? %-% J6.K8 
Fe II 1387.22 4 3d7-3d«(b3F)4p a2H - uKT       ? 44-% J6,K8 
Fe II 1387.87 0 3d«(a3H)4s - 3d»(b3F)4p a4H  u4F°       ? 44-% J6.K8 
Fe II 1392.14 3 3d7 - ld54E(i5G)4p a2H - v4F°        ? 44-% JS,K8 

Fe II 1392.82 4 3d7-3d6(b3F)4p a2H - u*G°       ? %-% J6.K8 
Fe II 1393.49 I 3d7-3d54s(a5G)4p a2D  v4F°       ? %-% J6.K8 
Fe II 1397.572 10 350 3d8(a»S)4s- a25 - 27° %-% E6.Sl.M22 
Fe II 1398.38 1 3d6(a3F)4s-3d54s(a*G)4p b4F - w^"      ? %-% J6.K8 
Fe II 1401.772 4 3ds(a3F)4s-3d54s(a5G)4p b'F-w^G" %-% E6.Sl.M22 

Fe II 1403.246 I 3d«(a,F)4s-3d54s(a5G)4p b'F-w^0 %-% Si 
Fe II 1405.604 2 3d7 - 3d«(a3D)4p »4F - x2F° %-% E6.M22 
Fe II 1405.797 1 3ds(a3F)4s-3d54s(a5G)4p b4F - w«G° %-% E6.Sl.M22 
Fe II 1407.46 0 3de(a3F)4s-3d54s(a5G)4p b4F - w^"      ? %-% J6.K8 
Fe II 1408.478 80 3d«(a3H)4s-3d54s(a5GMp a4H - x4H° "k-% E6.Sl.M22 

Fe II 1409.277 1 3J6(ar'?)4s - 3d54s(a5G)4p b-'F-w^" %-% Si 
Fe II 1411.47 1 3d«fa3F)4s-3d6(b3F)4p bJF - u4F°       ? %-% J6.K8 
Fe II 1412.834 70 47 3«i7   3d«(a3D)4p a4F - w4D° %-% M23 
Fe II 1413.699 70 3d6(a3H)4i-3d54s(a5G)4p a4H - x4H° %->% E6.Sl.M22 
Fe II 1414.89 1 3d«(a3F)4s - 3d«(b3F)4p b4F - u4F°        ? %-% J6.K.8 

Fe II 14/5.75 1 3dä(a3G)4s-3d54s(a3G)<«p a^ - v2H°       ? "/i-"k J6K8 
Fe II 1416.62 0 3d«(a3H)4s - 3d'4s(a5G) 4p a4H - v4F°       ? %-% J6.K8 
Fe II 1416.73 0 3de(a3F)4s - 3d«(b3F)4p b4F - u4F°        ? %-% J6.K8 
Fe II 1417.727 30 3d*(a3H)4s-3d54s(a5GMn a4H - x4H° %-% E6.Sl.M22 
Fe II 1417.744 400 143 3d7- a2D - w«P° %-% M23 

Fc II 1418.855 10 3d7-3d«(a3D)4p a4F - w4F° %-% E6.M22 
Fe II 1419.31 0 3d«(a3F)4s - 3d6(b3F)4p b4F - u4F°       ? %-% J6.K8 
Fe II 1420.911 30 3d6(a3H)4s-3d54s(a5G)4p a4H - x4H° %-% E6.Sl.M22 
Fe II 1422.53 0 3d6(:!3F)4s-3d«(b3F)4p b4F - u4F°       ? %-% J6.K8 
Fe II 1424.0-7 50 3d7-3ri8(a3D)4p a4F - w4D° %-% M23 

443 

Dim-iT-li -:--'-"'--~ 

^^^^ggggig^i^gaamMKmamaama 



te II Fe II 

Element Wavelength Intensity Multiple! Configuration Tenn J   J References 

Fe II 1424.31 0 3d'(a'DMs - c»D- 26'          ? *-* I6.K8 
Fe II 1424.716 70 47 3d' - 3d*<a'D)4p a'F  w4D' %-* K6.M22 
Fe II 1428 69 0 3d*(a'D)4f - 3d*(a'D»4p a4D - !**P*       ? Vi-Vi J6,K* 
Fe II 1430.12 0 3d' - 3d*(«*D)4p a4F  w4F       ? 3i-% J6.K8 
Fe II 1430.780 200 3d«(a3H)4* - 3d»4s(a>G/4p b'H - v»H* "k-^h E6.M22 

Fe II 1430.895 120 3d*(a*H)4« - 3d»4»(a»G)4p b*H - v»K° %-% E6.M22 
Fe II 1437.87 2 3d*(a»F)4s - 3d«(b»F)4p b4F - u«G*       ? %■% J6.K8 
Fe II 1434.994 40 3d' - 3d»(a3D)4p a4F - WD' %-% E6.M22 
Fe II 1435 85 0 3d»(a»F)4«. - 3d»4$(a»G)4p b4F - v«F        ? •»-% J6.K8 
Fe II 1438.13 1 3d*(a3F)4s - 3d'4s(aKJ)4p b4F - v4F       ? %-•» J6.K8 

Fe II 1438.44 1 3d«(a'F)4$ - 3dMs(a«G)4p b4F - v4F       ? Vi-% J6.K8 
Fe II 1439.42 2 3d«(a»F)4s - 3d»4s(a»G)4p b4F - v4F       ? V,-% J6.K8 
Fe II 1440 52 0 3d*(a3F)4s-3d»4s(a»G)4p b«F - v4F        ? li-% J6.K8 
Fe II 1441.11 2 3d«(a»F)4s - 3d'4s(aK})4p b4F - v«F        ? %-* I6.K8 
Fe II 1442.10 1 3d*(a3F)4s - 3d»4s(a«Ü)4p b4F - v4F        ? *A-% J6.K8 

Fe II 1442.42 2 3d*(a,F)4s - 3d*4s(aHj)4p b4F  v4F       ? %-** I6.K8 
Fe II 1442.746 20 3d'-3d»(a3D)4p a«F - w4D" %-Mi E6.M22 
Fe II 1443.01 1 3d»(a>F)4s - 3d»4s(a*G)4p b4F • v4F       ? %-% J6.K8 
Fe II 1443.73 1 3d*(a*D)4s - 3d«(a»G)4p ga*D y»F       ? %-% J6.K8 
Fe II 1445.39 0 3d«(a3F)4s - 3d«(b3F)4p b'F-u'D"       ? *-% J4.K8 

Fe II 1448.393 70 3d«(a3F)4s   3d«(b'F)4p a'F - t»F° %-% E6.M22 
Fe II 1454.308 20 3d«(a»G)4s - 3ds4s(asG)4p a*G - w*G° '%-'Vi E6.SI.M22 
Fe II 1456.47 1 3d«(a»F)4s - 3d»(b»F)4p a2F - t*F°        ? %-% J6.K8 
Fe II 1459.311 300 193 3d»4s»- a«S - w«F %-% G22 
Fe II 1463.198 6 3d«(a»G)4s - 3ds4s(a*G)4p a*G - w*G° %-% E6.Sl.M22 

Fe II 1465.043 400 193 3d44s»- a«S - v>/8P° %-% G22 
Fe II 1468.605 4d 3d«(a*G)4s - 3ds4s(a*G)4p a^ - w4G° 'At - % SI 
Fe II 1469 38 0 3d«(a»G)4s - 3d8(b3F)4p a*G - u4F°       ? H ■ 'k J6.K8 
Fe II 1469.68 0 3d«(a3F)4s - b4F-I0°          ? «A-% J6.K8 
Fe II 1472.023 4 3d*(asG)4s - 3d54s(a5G)4p a*G - w*G° %-«4 Si 

Fe II 1473.834 400 193 3d54s2- a«S - w8P° %-% G22 
Fe II 1475.686 0 3d'-3d»(a'D)4p a4P-2P"          ? %-% SI.K8 
Fe II 1476.054 200 192 3d«(a3F)4s- b4F - 6°           ? %-% G22.M22 
Fe II 1477.50 0 3d*(a»G)4s - 3d8(b3F)4p a4G - u4Fr        ? %-% J6.K8 
Fe II 1477.55 0 3d8(a3G)4s - jd«(b»F)4p a*G - u4F°        ? %-% J6.K8 

Fe II 1480.437 0 3d7 - 3d«(a'D)4p a4P - 2P°          ? %-% S!,K8 
Fc II 1483.38 0 3d»(a»G)4s - 3d«(b'F)4p a4G - u4F°        ? %-% J6.K8 
Fe II 1491.37 1 3d7 • 3d6(asD)5p a2D - y'F°        ? %-% J6.K8 
Fe II 1492.04 0 3d7-3d8(a5D)5p a'D - y*F"        ? %-% J6.K8 
Fe II 1492.56 2 Sd"^» '.s - 3d8(b3F)4p a4G - u2G°       ? ■Vi-% J6.K8 

Fe IF 1494.59 4 3d«(a3P)4s - 3d8(b3F)4p b2P-u2D*       ? %•% J6.K8 
Fe II 1496.523 40 }<V>(aHi)4s-lds4s{a*G)4p a4G - x4H° '*-■% E6.Sl.M22 
Fe II 1493.28 1 3d«(a;»G)4s-3d54s(a,sG)4p a4G - v4F°        ? '%-% J6.K8 
Fe II 1501.01 0 3d8(aaG)4s - 3d'(b3F)4p a4G - uH}°       ? %-% I6.K8 
Fe II 1504.27 3 3d*(a3G)4s - 3d54s(asG)4p a4G - v4F°        ? %-% J6.K8 

Fe II 1505.43 0 3i'ia3P)4s   3d«(b3F)4p b2P-u2D°       ? %-% JC.K8 
Fe II 1506.53 1 3d8<=>5D)4s - 3d«(aJG)4p #a8D - x4F°        ? %-% J6.K2 
Fc II 1506.898 6 3d«(aaG)4s-3d54s(a5G)4p a4G - x4H° %-'Vi E6.Sl.M22 
Fe II 1507.19 2 3rf"(aJG)4s - 3d*4s(a5G)4p a4G - v4F°        ? %-% J6.K8 
Fe II 1508.22 0 .id,,(a:,G)4s-3d,>4sla

5G)4p a4G   v4F         ? %.*Ä J6.K8 

Fe I! 1508.27 2 3dvaHi)4s-3d54s(asG)4p a^ - v"F°        1 %-% J6.K8 
Fe II 1508.87 1 3u   aV;)4s-3d54s(.)sG)4p a*G - v4F° %-% KK8 
Fe 11 1509.27 0 3<I»(a:,.ii ■■M-1.-!« i3F)4r, fc2H-u2G°       ? '%-% J6.K8 
Fe II 1512.053 4 3d»-A     s     iäls(a5C:4p a «G - x4H° % % E6.Sl.M22 
Fe II 1512.24 1 3.J    iV   - a8S - 3°            ? •'.i - % J6.K8 

Fe II 1513.31 1 3d8(aaH)4s - 3ti54s(asG)4p b2H - x«H° »A-1* I6.K8 
Fc II 1514.339 1 jd8(a3G)4s - 3dMs(a5G)4p a"G-x-H° %-% Si 
Fc II 1515.89 1 3d8(a3G)4s - 3dä(b3F)4p b2G - t2F°        ? %-% J6.K8 
Fe II 1515.93 1 3d7-3d6(a'F)4p a2D - u2F°        ? %-% J6.K8 
Fe II 1519.43 0 3d8(a3H)4s-3d=4s(a5G)4p b2H - x4H°       ' %-'% J6.K8 

Fe II 1519.50 2 3d7-3d54s(a\S)4p a"P - x8P"        ? %-% I6.K8 
Fe II 1520.87 2 3d8(asD)4s-3d8(a'1G)4p ?a6D - x4F°        ? %-% J6.K8 
Fe 11 1522.69 2 3d8(a3G)4s-3d54s(a3G)4p b'G - v2H°       ? %-'% J6.K8 
Fc II 1526.37 1 3d«(aaG)4s-3d«(baF)4p b2G   t2F°        ? %-«A J6.K8 
Fe II 1526.517 20 3d7-3d8(a'F»4p a2P-v2D° %-% Si 
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Fe II Fe :i 

tlcncat Wavelength 
  

Intensity 
'  

74ultiplet Configuration Tern J-J Keferrnc« 

Fe 11 1527 2% 20 r 3d».a»G)4s - 3d*4s(a3G)4p b*G   v»H* %-% Si 
Fc 11 1531.62 1 3dVa'F)4s. 3d«(b»F)4p a«F   u*G*       ? \-V, J6.KS 
Fe I! 1532.82 0 3d' - Jd«(a'F)4p a'D   u'F        ? %-% J6.KS 
Fe II 1541.011 10 3ds4s»- a«S -1* %-% On 
Fe II 1544 78 i 3d»(aJP)4s   3d«(b*P)4p b'P-v4D*        ? %-* J6.K« 

Fe II 1548.42 1 3d' - 3d«(a'.0)4p a4P - w«D'      ? %-% J6.KS 
Fe II 1548.692 Id 46 3d' • 3d*(a*F)4p a'F  y«D* %-% F6.Sl.M22 
Fe II 1550 260 20 45 3d' - 3d,(aJG)4p a4F  x*r «*-% G22 
Fe II 1550.52 1 3d»(aK})4s a*G - 5°           ? **-% J6.K« 
Fe II 1551.17 0 3d'   3d«(b,F)4p b'F  t'F        ? %■*, J6.K8 

Fe 11 1551.933 20 3d' - 3d«(aJF)4p a4F - y»D° %-% E6.M22 
Fe II 1553 82 0 3d'   3d«(bsF)4p b»F t»F       ? %-% J6.K8 
Fe II 1554.13 1 3d«(a*D)4s - 3d*(a'D)4p a4D  y'F        ? %-*> J6.K8 
Fe II 1558.542 200 46 3d' - 3d«(a'F)4p a'F - y»D° %-* E6.G22 
Fe II 1558 690 200 46 3d' - 3d*(a:lF)4p a'F - y»D° %   •% E6.G22 

Fe 11 1559 084 400 45 3d'-3d*(aJG)4p a'F - x4F %-* E6.G22 
Fe II 1560.260 40 45 3d'   3d*(aJG)4p a'F - x'F %-* Si 
Fe II 1563 788 500 45 3d' - 3d»(aJG)4p a'F - x'F° %-% F6.G22 
Fe II 1565 374 4 46 3d' - 3d«(a'F)4p a'F - y*D° %-* Si 
Fe II 1566 819 400 44 3d'-3d«(aaG)4p a'F  x«G° %-% E6.G22 

Fe II 1568.016 160 45 3d' - 3d*(asG)4p a'F - x'F° %-% E6.G22 
Fe II 1569.674 240 44 3d'-3d«(a1G)4p a'F - x«G° %-'% E(.G22 
Fe II 1570.242 400 45 3d' - 3d*(a*G)4p a'F - x«F° %-% E6.G22 
Fe II 1570 50 0 3d«(a>F)4s - 3d«(a>F)4p b'F - u'F        ? %-% J6.IK* 
Fe II 1571.01 0 3d*(asD)4s - 3d'(asD)4p a'D - w'P°        ? tl-% J6.K8 

Fe II 1572.26 1 3d«(a'F)4s - 3d«(b3P)4p b'F - v'D°       ? tt-% J6.K8 
Fe II 1572.750 20 45 3d' - 3d,(a3G)4p a'F   x'F" %-Si E6.G22 
Fe II 1573.825 100 45 3d' - 3d'lasG)4p a'F • x'F % - 74 ' ~S,G22 
Fe II 1574.12 0 3d«(a3P)4s - 3d«(a'F)4p b'P   v'D°        ? *>-% J6.K8 
Fe II !574.39 1 3d«(a3F}4s - 3d«(a'F)4p b'F   u'F°        ? %■% J6.K8 

re II 1574 768 10 44 3d' - 3d«(aJG)4p a'F ■ x«G° %-% E6.G22 
Fe II 1574.923 400 45 3d'-3d«(a:,G)4p a'F  x'Fc %-% F.6.G22 
Fe II 1575.80 1 3d6(a'F)4s- c'F- 26°          ? %-% J6.K8 
Fc II 1577.166 20 45 3d7 - 3ds(a3G)4p a'F-x'F" %-% F.6.G22 
Fc II 1578.497 30 3d' - 3d,(a'F)4p a'D - v'D° *k-% St 

Fc II 1579.75 1 3d«(a5D)4s - 3d6(a'D)4p a'D   w'F°       ? lk-*k J6.K8 
Fe II 1580.625 500 44 3d7 - 3ds(aJG)4p a'F - x'G % -% E6.G22 
Fc II 1581.274 160 44 3d7 - 3d6(a3G)4p a'F • x'G" *-•» F.6.G22 
Fe II 1584.949 300 44 3d7 - 3d«(a3G)4p a'F   x*G° %-% F.6.G22 
Fc II 1585.985 30 3d7 - 3dr'(a'F)4p a'D - v'D° %-% Si 

Fc II 1588.286 200 44 3d7 - 3G,6(a3G)4p a'F - x'G° %-% E6.G22 
Fc II 1596.64 2 3d6(a3G)4s - 3ds(b3F)4p b*G   u'F° %-% J6.K8 
Fc II 1596.82 \ 3u«(a3D)4s-3dt4s(a5G)4p b'D-w«G°      ? %-% J6.K8 
Fe II 1600.02 2 3d'-3d«(a'F)4p a'H - v'G"        ? % -% J6.K8 
Fe II 1602.228 Id 3d'-3d6(a3F)4p a'F - z'F" %-% Si 

Fe II 1602.588 240 316 3d7- b'F -14° %-% M23 
Fc II 1605.318 20 3d7-3d'(a'D)4p a*G - v'F° %-% Si 
Fc II 1605.14 1 3d6(a3H;4s • 3d«(a'F)4p a'H - v'G°        ? %-% J6.K8 
Fe II 1608.456 700 8 3d6(a5D)4s   3d8(a5S)4p #a6D - y6P° %-% E6.G22 
Fc II 1610.921 300h 43 3d'-3d6(a3F)4p a'F - y'G' %-% E6.G22 

Fe II 1611.21 1 3d6(a5D)4s - 3d8(asF)4p #a6D • y'F°         ? %-% J6.K8 
Fe II 1612.802 400 4? 3d'-3d6(a3F)4p a'F-y'G" %-"A E6,G2z 
Fc II 1613.183 i. 3d7-3d54s(asG)4p b2F   w'G°       ? % -% J6.K8 
Fc II 1613.25 l 3d6(a5l))4s - 3d6(a3P)4p ga6D - y'D"        ? '/j-% J6.K8 
Fc II 1616.65 0 3d7 - 3d6(a3F)4p a'F - z*F°        ? 7/i -% J6.K8 

Fe II 1618 470 500 8 3d6(a5D)4s-",ds(a!'S)4p ga«D - y6P" %-% E6.G22 
Fe II 1619.52 1 3d6(a5I))4p-3d6(a3G)5s z6F° - e'G         ? % -% J6.K8 
Fc II 1620.15 0 3d6(a3H)4s-3d6(a,F)4p a'H - vJG°        ? % - % J6.K8 
Fc II 1621.685 *O0 8 3ds(a5n)4s-3d6(a\S)4p ga6D - y«P° % -% E6.G22 
Fc II 1623 091 160 43 Id7 - 3d«(a3F)4p a4F-y'G° %   - 7/2 E6.G22 

Fc II 1623.715 Id 3d7 ■ 3d6(a3F)4p a'F - z*F° %-•% Si 
Fe II 1625.520 400 43 3d7 - 3d«(a3F)4p a'F   y'G" %   -% K6.G22 
Fc II 1625.909 300 8 3d6(asl))4s-3d«(a*S)4p sa6D   y6P° %-7/2 E6.G22 
Fe II 1627.401 4 3d'- M*(a»F)4p a'F - z'F" %-% Si 
Fe II 1629.154 600 8 3d6(a5D)4s-3d6(a5S)4p A,a«D - yeP" % -^z E6.G22 
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Fe II 

f-c u 
Fe II 
Fc II 
Fc II 
if i; 

Fe II 
Fc II 
Fc || 
Fc I! 
Fc II 

Fe II 
Fe II 
Fc II 
Fc II 
Fe II 

-vc II 
Fe II 
Ft II 
Fe II 
Fe II 

Fe II 
Fc II 
Fc II 
Fc II 
Fe II 

Fc II 
Fe II 
Fc II 
Fe II 
Fc II 

Fc II 
Fc II 
Fc II 
Fe II 
Fc II 

Fc II 
Fe II 
Fc li 
Fc II 
Fc II 

Fc II 
Fe II 
Fc II 
Fc II 
Fc H 

Fc II 
Fc II 
Fc II 
Fc II 
Fc II 

Fc II 
Fc II 
Fc II 
Fc || 
Fc II 

Fc II 
Fc II 
Fc II 
Fe II 
Fc II 

1629 376 
1630 19 
1631 120 
1632668 
1633 90S 

1634 345 
1635 398 
1636 321 
1637 39^ 
1639 403 

1639 62 
1640 150 
1641 759 
1642 187 
1642 43 

1642.50 
1643 576 
1644 76 
1646 182 

I 1647 159 

1647.55 
1647 76 
1649.423 
1649.572 
1650.704 

1651.61 
1652.44 
1652489 
1653.40 
1654.06 

1654.111 
1654.476 
1654.91 
1655.042 
1655.50 

1656.73 
i657.049 
1657.531 
1658.771 
1659.483 

1660.88 
1661.347 
1662.369 
1662.43 
1663.221 

1663.79 
1666.06 
1667.91 
1668 99 
1670.742 

Fe II 1685.954 
Fc II 1686.455 
Fc II 1686.692 
Fc II 1688.280 
Fe II 1688.401 

1671.010 
| 1673.462 

1674.254 
1674.716 
1676.853 

1677.847 
1679.381 
1680.41 
1681.12 
1684.005 

40 
1 

600 
20 

300 

400 
700 
600 
300 
600 

240 
500 
100 

300 
1 

400 
500 

2 
300 
400 
400 

4 
0 

10 
0 
I 

100 
100 

0 
20 

3 

4 
4 

30 
300 
400 

1 
1 

10 
1 

300 

2 
0 
I 
2 

500 

20 
300 
40 
80 
20 

10 
300 

1 
1 
2 

100 
160 
40 

2 
8 

8 
43 
43 

8 
68 

8 
42 

8 

41 
68 

274 

42 

68 
6« 

42 
68 
68 

42 

68 
42 

68 

42 

41 
40 

41 
42 

40 

40 

40 
102 
4! 
40 
41 

102 

41 
40 
39 

102 
41 

Fe II 

J.l«(.*D)4s ■ 3d*(a3P)4p 
?d«(asD)4s - 3d"(asS)4p 

3d'   3d«(a3F)4p 
3d'   3d«(a'FMp 

3dValD)4s   3d«(asS)4p 
3d*(a'lD)4s-3ds4$(asS)4p 
3d*(a»D)4s - 3d*(asS)4p 

3d' - 3d«(a»F)4p 
3d«(a*D)4s - ?d*(a1S)4p 

3d,(a'D)4s   3a54s(a»G)4p 
3d'   3d»(a3F)4p 

3d«(a5D)4s   3d54s(a5S)4p 
3d«(a3D)4s   3d>4s(asG)4p 

3d7 • 3d54s(asS)4p 

3d*(a'D)4p 
3d«(a,F)4p 
5di4i(a5fi)4p 
3d»4s<a*S)4p 
3ds4s(aJS)4p 

3d*<b3F)4p 
3d54s(a5G)4p 
3d«(a3F)4p 
3ds4s(asS)4p 

3d' 
3d' 

3d«(asD)4s 
3d«(a5D»4s 
3d«(a5-)4s. 

3d'- 
3d«(a3D)4s - 

3d7- 
3d«(asD)4s 
3d«(a5D)4s   3ds4s(ä5S)4p 

3d'-3d»4s(aiG)4p 
3d7- 
3d' - 3d«(a3F)4p 
3d' - 3d8(a'ri)4p 
3d'- 

3ds(a5D)4s-3d54s(asS)4p 
3d'- 3d«(a3F)4p 

3d«(asD)4s - 3d8(a3P)4p 
3d,(a5D)4s-3d54s(asS)4p 

3d7 - 3d6(b3F)4p 

3d'-3d54s(a5S)4p 
3d'-3d6(a3F)4p 
3d7-3d6(a'D)4p 
3d7 - 3d6(a3F)4p 
3d'-3d6(a3l';4p 

3d«(a3D)4s - 
3d7 - 3d6(a3F)4p 
3d7-3üs(a3F)4p 

3d«(a3D)4s   3d6(b3F)4p 
3d7 - 3d6(a3P)4p 

3d6(a30)4s-3d,i(b,,F)4p 
3d6(a,G)4s-3d6(b3F)4p 

3d7-3de(a'D)4p 
3d6(a3F)4s-3d6(a«D)5p 

3d'- 3d6(a3P)4p 

3d 
3d' 
3d7 

3d7 

3d' 
3d' 

3d6(a3D)4s 

3d7 

3d7 

3d7 - 3d6(a3P)4p 

- 3ds(£iF)4p 
3d6(a3P)4p 
3d"(a3F)4p 

3d6(p'D)4p 

3d6(a3H)4p 
3d6(a'D)4p 

3d'-3d6(a;1F)4p 
3d7-3d6<a3P)4p 
3d'-3d6(a3P)4p 
3d7- 
3d7 - 3d«(a3F)4r 

a«G   v«F' 
*a«D - y4D" 
*a«D - y*f 

a4F   y*Gs 

-4F   yXi' 

£a«D 
a4D 

*a«D 
a4F 

*a«D 

b4D 
a4F- 
a«D 
b4D- 
a'P- 

y«r 
x4P° 
y«P* 
x4D° 
y«P" 

v4F' 
y*G' 
x4P' 
v4F* 
x«P 

a*p w»p= 
a4F x4D° 
b4D v4F° 
a4D - x4P" 
a4D   x4P° 

b'F - u2D 
b4D v4F° 
a"F x4D° 
a4D x4P° 
a4D   x4P° 

bJF-v4F° 
«PD-23* 
a4F-x4D< 
a'P   w2P 

d2D-22° 

a4D   x4P 
a4F   x4D 

/?asD - z'D° 
a4D   x4P 
b'F - u2[y 

a2P 
a4F 
a'P 
a4F 
a4F- 

x«P° 
x4D° 
w?D' 
y4F° 
y4D° 

b4D   wsP' 
a4F   y4F° 
a4F   x4D° 
b2D - t2F° 
a4F   y4D° 

b2l) 
c2G 
a2P 
a2F 
a4F 

t2F° 
u4F° 
w2P" 
>«F° 
y4D" 

a4F - y4D 
a'G - w2F° 
a4F - y4F° 
a4F y<D" 
a4F   y4F° 

a2P-w2D° 
a2G - w2F° 
b4D - 9° 
a4F - z2G" 
a2P - v2F° 

a4F - y4F" 
a4F - y4D° 
a"F - z2D° 
a2G - w2F° 
a4F - y4F° 

'A* 

'A-* 
%-% 

%-% 

%-% 
%■* 

%-% 
'A - % I 

Si 
J6.K8 
E6.G22 
E6.G22 
FJ6.G22 

F:6,G22 
K6.G22 
E6.G22 
K6.G22 
G22 

'6.K8 
FI6.G22 
F.6.G22 
M23 
J6.K8 

J6.K8 
K6.G22 
J6.K8 
K6.G22 
F6.G22 

J6.K8 
J6.K8 
E6.G22 
E6.G22 
E6.G22 

'6,K8 
J6.K8 

% - % I G22 
% - 'h I J6.K8 
*-% IJ6.K8 

j 'A - % 

%-% 

'A-% 
% -% 
%-% 
% -% 
% -% 

%-% 
%-% 
% -% 

% -% 
% - % 

F.6.G22 
E6.G22 
J6.K8 
G22 
J6.K8 

J6.K8 
Si 
SI 
E6.G22 
H6.G22 

J6.K8 
Si 
G?2 
J6.K8 
K6.G22 

J6.K8 
J6.K8 
J6,K8 
J6.K8 
F6.G22 

! % - %    G22 
3A - %    K6.G22 
% - *>\ E6.G2-2 
^ -'A    K6,Si.M22 
7A - 7A    E6.G22 

I 

'A-% 
% -% 
% -% 
% -% 
%-% 

% -% 
'A - % 
% -% 
% - % 
%-7A 

Si 
H6.G22 
J6.K8 
J6,K8 
Si 

K6 G22 
K6.G22 
E6.G22 
Si 
Si 
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Fe II Fe II 

I'.itfflCDt Wavelength Intensity Multiple: Configuration Term J   J References 

Fen 1689 828 200* 85 3d' • 3d8'a3D)4p a4P-w1D° %-% E6.G22 
Fe II 1690.45 0 3d'- d2D   18°          ? %-•* J6.K8 
Fc II 1690.759 160 85 3d' - 3dVaaD)4p a4P - #4D° %-% E6.G22 
Fe II 1691.271 160 41 3d' - 3d«(a'F)4p a«F - y*r %-% E6.G22 
Fc II 1692.516 1 38 3d' - 3d»(a3H)4p a'F-z'G' •h-% Si 

Fe 11 1693.477 10 85 3d'-3d*(a3D)4p a4P - w'D° o/i-'tt G22 
Fe II 1693 61 0 3d»(a'D)4s-3d,(a3F)4p a4D - y2D'       ? %-H, J6.K8 
Fe II 1693.936 10 41 3d'-3ö«(a3F)4p a4F   y4F° %-•* E6.G22 
Fc II 16%.463 10 84 3d'-3d»(a'D)4p a4P - WD' %-% Si 
Fe II 16%794 160 38 3d' - 3d8(a3H)4p a4F - r'G0 %-** E6.G22 

Fc II 1697.13 C 3d8(a3F)4p   3de(a'F)5s y4F° - f»F          ? %-% J6.K8 
Fc 11 1697.43 1 3d8(a3D)4s- b*D - 5'            ? %-% %M* 
Fe II 1698.190 10 40 3d' - 3d«(a3P)4p a*F - y4D° *-■* G22 
Fe 11 1698.43 0 3d' - 3d8(a3D)4p a4P - w^F"       ? %-% J6.K8 
Fe II 1699 193 40 85 3d'-3d«(a3D)4p a4P-w4D° %-% E6.G22 

Fc II 1701.952 40 85 3d'-3d«!a3D)4p a4P - w4D° %-Vk G22 
Fc II 1702.043 500 38 3d' - 3d«(a3H)4p a4F - z*G° %-•% E6.G22 
Fe II 1702.74 3 3d' - 3ds4s(asS)4p a2D - x8P°        ? %-% J6.K8 
Fe ii 1702.81 3 3d' - 3d«(a'D)4p a2D - w2P°        ? %-% J6.K8 
Fe II 1704.652 10 39 3d'-3d«(a3P)4p a4F-z2D° %-% Si 

Fe II 1706.142 20 38 3d' - 3d«(a3H»4p a4F - z^" %-H, E6.G22 
Fe II 1707.399 40 84 3d' - 3d«(a3D)4p a4P-w4P° %-% Si 
Fe II 1708.250 20 84 3d' - 3d»(aiD)4p a4P - w4P° %-Vi SI 
Fe II 1708.621 160 38 3d' - 3d8(asH)4p a4F - z^" %-% E6.G22 
Fe II 1709.560 10 37 3d' - 3d8(a3P)4p a4F - y4P° %-% G22 

Fc II 1709.670 300 84 3d'-3d8(a3D)4p a4P-w4P° %-% Si 
Fe II 1711.658 1 3d8(a5D)4s - 3d8(a3G)4p a4D   x4F° %-% Si 
Fe II 1712.997 400 38 3d'-3d»(a3H)4p a4F - z^0 %-% E6.G22 
Fc II 1713.20 1 3d'  3J«(a3D)4p a4P   w4P°       ? %-% J6.K8 
Fe II 1715.032 10 84 3d' - 3d«(a3D)4p a4P  w4P° %-% Si 

Fe I! 1715.503 240 84 3d'-3d8(a3D)4p a4P - w4P° %-*A SI 
Fe II 1716.577 40 39 3d'-3d8(a3P)4p a4F - z2D° %-% E6.G22 
Fe II 1718.123 40 38 3d'-3d8(a3H)4p a4F - z^" %-% G22 
Fe II 1718.986 20 3d'-3d«(a'D)4p a2D - w2D° %-% Si 
Fc II 1720.042 200 84 3d' - 3d8(a'D)4p a4P-w4P° %-% M23,Sl 

Fe II 1720.616 400 38 3d'-3d8(a3H)4p a'F - z*G' fc-% E6.G22 
Fe II 1722.425 10 3d«(a5D)4s - 3d«(a3G)4p a4D - x4F° %-% S! 
Fc I! 1722.70 1 3d8(b3F)4s- c4F  23°          ? %-*, J6,K8 
Fe II 17?4.572 20 3d«(a5D)4s - 3d8(a3G)4p a4D - x4F° %-% Si 
Fe II 172-..854 160 39 3d'-3d8(a3P)4p a4F - z2D° %-% E6,G22 

Fe II 1724.966 160 37 3d' - 3d8(a3P)4p a4F  y4P° % • % E6.G22 
Fe II 1725.402 100 346 3d8(a3D)4s - b2D-l4° %-% M23 
Fe II 1726.391 240 38 3d'  3d8(a3H)4p a4F - z4G° %-Si F6.G22 
Fe II 1726.900 1 3d'- a*G - ,v2H° %-% Si 
Fe II 1728.275 1 3d8(a3P)4s - 3ds(a'D)4p b4P - w2D° %-% Si 

Fc II 1728.845 4 3d3(a5D)4s-3d8(a3G)4p a4D - x4F° %-<* Si 
Fe II 1731.038 200 110 3d'-3d8(a'S)4p a2P - x2P° %-% M23.SI 
Fe II 1731.18 1 3d6(a5D)4s - 3d6(a3G)4p a4D - x4F°        ? %-% J6.K8 
Fe II 1731.373 20 3d'- a*G - w2H° %-"k E6.G22 
Fe II 1731.891 10 3d«(a5DMs - 3d6(aKi)4p a4D - x4G° %■% Si 

Fe II 1732.253 300 420 3d«(b3F)4s- c4F - 20° %-% M23 
Fe II 1733.375 4 110 3d'-3d8(a'S)4p a2P - x2P° Vt-Hi Si 
Fe II 1733.87 4 3ds(b3P)4s- c4P - 20°          ? %-% J6,K8 
Fe II 1735.503 10 3d'-3d8(a'D)4p a2D - v2F° %-% Si 
Fe II 1736.60 2 3d8(a5D)4p-3d8(a3F)5s 2«p°. f<F          ? %-% J6.K8 

Fe II 1737.19^ 6 37 3d'-3d8(a3P)4p a4F - y4P° %-% Si 
Fe II 1737.943 Id 3de(a5D)4s-3d8(a3G)4p a4D - x4G° %-% SI 
Fe II 1744.52 3 3d8(a3G)4s - 3d«(a'F)4p a4G - VHJ°        ? %-% J6.K8 
Fe II 1744.99 0 3d8(a3P)4s-3d8(a'D)4p b4P - v2F°        ? %-% J6.KS 
Fe II 1746.818 300 101 3d'-3d«(a'G)4p a2G - w*G° %-% Si 

F<   11 1748.910 6 3d7-3d8(a'D)4p a2D - w2D° %-% Si 
Fe 'I 1749.136 20 3d'-3d8(a3D)4p aHi - x2F° %-% G22 
Fe II 1 /49.60 2 3d8(a5D)4s - 3d8(a3F)4p a4D-y«G°       ? %-% J6.K8 
Fe II 1760.350 Id 3d'- 3d8(a3D)4p a2G - w4D°      ? »A-% SI 
Fe II 1760.415 400 100 3d'-3d8(a3D)4p 3*0 - w4F° %-% M23 
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Fc II Fe II 

Kkmcnl Wivelengih Intensity Mulliplel Configuration Tenii 11 References 

Fe II 1761.379 500 101 3d' - 3d"(aTi)4p a«G   w«G' %-% M23.S! 
Fc 11 1764.117 20 3d' - 3d»(a»D)4p a«G - x*F* %-** E6.G22 
Fe II 1765.325 10 3d7 - 3d»(a'D)4p a»G   x'F Vi-% G22 
Fe I! 1767.71 1 3d«(aJD)4s - 3d»(bsF)4p b»D - u»D°       ? %-% J6.K8 
Fe 11 1769.667 20 100 3d7 • 3d»(a»D)4p a»C  w4F* %-% M2J 

Fe 11 1771.93 0 3d1 - 3d*(a'D)4p a'D  v*r       ? %-** J6.K8 
Fe II 1772.509 300 99 3d7- a'G   x'H* %-■* E6.G22 
Fe II 1773.17 2 3d7- b»F-l"           ? *k-% J6.K8 
Fe II 1776.661 20 99 3d7- a'G  x»Hc 

%■% G22 
Fe II 1777.45 0 3d«(a»D)4p - 3d«(a'F)5s z4F°  e'F «fc-% J6.K8 

Fc II 1777.900 4 3d7 - 3d»(a'D)4p a'P-x'D" %-% Si 
Fe II 1780.99 2 3d«(a3D)4s-3d»(asD>5p b4D - y'F*       ? %■% J6.K8 
Fe 11 1781.336 4 3d7 - 3d«(a'D)4p a'P-x'D" %-% Si 
Fe II 1781.529 20 3d7 - 3d«(a'G)4p a4P-y»F°       ? *-% G22 
Fe II 1781 .''02 40 67 3d«(a»D)4s - 3d«(asP)4p a4D - z*P° % -lk M23 

Fe II 1785.262 800 191 3ds4s'-3ds4s(a»S)4p a»S   x«P° %-% G22 
Fe II 1786.448 20 3d7 - 3d«(a1G)4p a4P - y'F* %-% G22 
Fe II 1786.738 800 191 3d»4s» - 3ds4s(a5S)4p a8S - x»P° *h-% G22 
Fe II 1788.072 700 191 3dMs'-3d*4s(a»S)4p a»S - x»P° »A-% FAG22 
Fe II 1789.83 ? 3d7-3d8(a3D)4p a'G - w4F°       ? %-fc J6.K8 

Fe II 1793.367 200 99 3d7- a'G   x»H° %-«Ä E6.G22 
Fe II 1794.77 1 3d«(aaG)4s - 3d*<a'F)4p bKi - u*F°       ? 7/s -% J6.K8 
Fe II 1795.11 2 3d«(a5D)4p-3d«(a'F)5s z4D° - e'F         ? *k-% J6.K8 
Fe II 1796.931 40 3d*(asD)4s - 3d8(a3F)4p a4D - yKi"       ? %-% SI.M22 
Fe II 1798.156 200 142 3d7 - 3d«(-'S)4p a'D  x'P* %-% Si 

Fe II 1800.45 0 3d8(a3D)4s - 3d«(b3P)4p b4D - v4D°       ? %-% J6.K8 
Fe II 1801.13 1 3d7-3d54s(a5S)4p a4P - x4P°        ? Ht-Xk J6.K8 
Fe 11 1804.17 2 3d7-3d54s(a5S)4p a4P-x4P"        ? %-% J6.K8 
Fe 11 1804.65 1 3d»(asD)4p-3d8(a3F)5s z4F° - e'F         ? %-% J6.K8 
Fe II 1804.98 1 3d»(a3D)4s-3d8(b3P)4p b4D - v4D°       ? %-tt J6.K8 

Fe II 1807.746 10 66 3d«(a'D)4s - 3d6(a3F)4p a"D  x4D° %-% Si 
Fe II 1809316 200 142 3d7 - 3d«(a,S)4p a'D - x'F %-'A M23.SI 
Fc II 1810.53 3 3d«(a»D)4s-3d«(b»F)4p c'D - u4F°        ? »A-* J6.K8 
Fe II 1813.99 1 3d8(asD)4p-3d8(a3F)5s z4D° - f4F         ? %-% J6.K8 
Fc M 1815.406 10 3d7- a'D - w'F° %-% G22 

Fc II 1815.761 4 66 3d8(asD)4s - 3d«(a'F)4p a4D - x4D° %-% Si 
Fc II 1815.87 0 3d8(a5D)4p-3d8(a3F)5s z4F° - f4F         ? %-% J6.K8 
Fe II 1818.509 40 66 3d8(a5D)4s - 3d8(a3F)4p a4D - x4D° %-% G22 
Fe II 1819.65 0 3d7-3d8(b3P)4p b'F - v4D°       ? %-% J6.K8 
Fe II 1822.150 20 66 3d8(a;D)4s - 3d8(a3F)4p a4D-x4D° %-% G22 

Fe II 1823.888 20 3d7 - 3d8(a3D)4p a'P - y'P° %-% G22 
Fc II 1824.98 0 3d7- a'H - w'F°       ? %-% J6.K8 
Fe II 1825 316 8 66 3d«(a5D)4s - 3d8(a3F)4p a4D - x4D° %-% Si 
Fc II 1826.991 20 65 3d8(a5D)4s - 3d8(a3P)4p a4D - y4D° %-¥* G22 
Fc II 1827.736 4 66 3d«(a5D)4s - 3d8(a3F)4p a4D - x4D° >h->k Si 

Fc II 1830.47 3 3d8(a5D)4p-3d8(a3F;5s z4F° - f4F         ? %-% J6.K8 
Fc II 1830.861 4 66 3d6(asD)4s - 3d8(a3F)4p a4D  x'D" %-% Si 
Fc II 1831.261 20 3d7- a'D - w'F° %-% G22 
Fe II 1831.724 20 66 3d8(a5D)4s - 3d«(a3F)4p a4D - x4D° %-% G22 
Fe II 1832.494 6 65 3d8(a5D)4s - 3d3(a3P)4p a4D   y4D° %-% Si 

Fe II 1833.071 10 66 3d6(a5D)4s-3ds!a3F)4p a4D   x4D° %-% G22 
Fc II 1833.27 1 3d7-3d«(a'F)4p b'F-u'F°        ? % -% J6.K8 
Fc II 1833.64 6 3d6(a5D)4p-3d8(a3F)5s z4F°  f4F         ? %-% J6.K8 
Fe II 1835.42 2 3dT-3d8(a,F)4p b'F - u'F°        ? % - % J6.K8 
Fc II 1835.874 300 98 3d7-3d«(a3G)4p a'G  x'G" *k-% K6.G22 

Fc II 1841.60 0 3d7 - 3d8(a3D)4p a'P - y'P"        ? lh-% J6.K8 
Fe II 1841.701 200h 65 3d8(a5D)4s - 3d8(a3P)4p a4D   y4D° %-=* K6.G22 
Fc I! 1841 988 20w 3d8(a3P)4s-3d8(a'D)4p b'P   'P°          ? 'h -% S1.K8 
Fc II 1842.256 10 65 3d8(asD)4s-3d8(a3P)4p a4D-y4D" ^ -% G22 
Fc II 1844.590 100h 397 3d8(a5D)4p-3d6(a3H)5s z4F°  e4H %-% M23 

Fc II 1846.27 4 3d'-3d8(a3I»4p a'P - w4D°       ? %-% J6.K8 
Fe II 1846.573 240 98 3d7 - 3d8(aHi)4p a'G - x'G" % -% K6.G22 
Fc II 1847.893 10 65 3d8(a5D)4s-3d8(a3P)4p a4D-y4D" l/2  -% Si 
Fc II 1848.231 100 7 3d8(a5D)4s-3d54s(a7S)4p sa8D - zgP° %   -% M21 
Fe II 1848.771 240 141 3d7-3d8(a3D)4p a'D   x'D° %-% K6.G22 
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Fe II Fe II 

Element Wsvctength Intensity Multipkt CoufifuratioD Tenn J-J References 

Fe II 1851.517 20 65 3dc(a»D)4» - 3d»(a»P)4p a4D - y4D* *-% G22 
Fe II 1852.458 lOd 65 3d«(a*D)4$-3d«(asP)4p a4D - y4D° tt-% Si 
Fe II 1853.754 6 3d' - 3d»(asG)4p a«G   x*G° %-% Si 
Fe II 185o.928 1 W -3d«(a»D)4p a'P -w4P" •»-»A Si 
Fe II 1857 935 240 7 3d,(a*D)4s - 3d»4»(a'S)4p ga*D - z'V *-* M23 

Fe II 1859.741 300 65 3d*(a»D)4s-3d*(a*P)4p a4D - y4D° Vi-V, E6.G22 
Fe II 1860.055 400 97 3d7 - 3d«(asG)4p a»G - y'F° %-■>/, F.6.G22 
Fe 11 1862.774 8 3d1 - 3d«(a3D)4p a'P-w4r *■*, Si 
Fe II 1864.656 40 126 3d7 - 3d*(a'I)4p ■*H - y»r ■ft-Hi M23 
Fe II 1864.743 400 126 3d7 - 3d»(a>I)4p a'H - yT m-"A M23 

Fe II 1869.56 3 3d»(a«D)4p-3d«(a»H)5s z4F°-e4H         ? *-% J6.K8 
Fe II 1870.72 1 3d«(a'P)4s-3d*(a>D)4p b»P  w«P°       ? %-* J6.K8 
Fe II 1872.65 2 3d*(a*D)4s - 3d'(aJF)4p a4D - yT"       ? Vi-% J6.K8 
Fe II 1874.931 10 65 3d«U»D)4s-3d«(a3P)4p a4D - y4D° %-% G22 
Fe II 1875.43 0 3d«(b3F)4s - d3F - 23°          ? •A-** J6.K8 

Fe II 1875.536 300 345 3d,(asD)4s - b*D-3° %-% M23 
Fe II 1876.181 160h 141 3d7  3d*(a»D)4p a'D - x«D° %-fc E6.G22 
Fe II 1876.838 300 97 3d7 - 3d«(a»G)4p aH3 - y'F" %-H E6.G22 
Fe II 1877.467 400 125 3d7- a3H - w'H" 'Vi-'Vi E6.G22 
Fe II 1878.39 0 3d'-3d,(a5G)4p a»G - y»p       ? %-% 16.IC8 

Fe II 1880.046 40 141 3d7 - 3d«(a'D)4p a'D - x»D° %-% G22 
Fe II 1880.976 400 126 3d7-3d«(a'I)4p a«H - yT t,->% M23 
Fe II 1888.733 400 125 3d7- a'H - w»H" li-ft E6.G22 
Fe II 1894.006 200w 125 3d7- a»H - w2H° «A-1* G22 
Fe II 1895.675 200 124 3d7 - 3d«(a'G)4p a'H - wKT 4i-% M23 

Fe II 1898.538 200 140 3d7-3d«(a3D)4p a*D  y»P° %-% G22 
Fe II 1900.667 10 362 3d«(a'D)4s- c»D - 8° %-% M23 
Fe II 1903.370 20b 139 3d7 - 3d«(a3D)4p a»D - x>F° %-% G22 
Fe II 1904.784 300 139 3d7 - 3d«(a3D)4p a2D - xlF° %-'/i E6.G22 
Fe II 1909.95 1 3d«(asP)4s-3d«(a»D)4p b«p  y«p"        ? %-*» J6.K8 

Fe II 1910.150 20 3d«(a'H)4s - a4H - w2H° <*-<* G22 
Fe II 1910.669 160 124 3d7-3d«(a'G>4p a'H - w*G° %-% M23 
Fe II 1912.582 2 124 3d7 - 3d,(a'G)4p a2H - wHT %-% S! 
Fe 11 1917.337 3ÜÖW % 3d7-3d«(a3G)4p aO - y*H° %-% G22 
Fe II 1918.114 40 138 3d7 - 3d«(a3D)4p a2D - w4D" %-% G22 

Fe 11 1922.234 10 3d"(a3H)4s- a4H - w2H° %-■% G22 
Fe II 1922.797 400w 138 3d7-3d"(a3D)4p a2D - w4D° %-% G22 
Fe II 1925.983 400w 123 3d7- a2H - x2H° %->% E6.G22 
Fe II 1927.481 20w 140 3d7 - 3d"(a3D)4p a2D - y2P° %-% G22 
Fe II 1929.194 20 3d7-3d«(a3D)4p a2D - w4F° %-% G22 

Fe II 1930.888 20b 3d«(a3P)4s - 3d8(a3D)4p b4P - WD° %-% Si 
Fe II 1932.477 300 139 3d7 - 3d8(a3D)4p a2D - x'F" %->h G22 
Fe II 1933.451 lOd 3d'-3d«(a3D)4p a2D - w4F° «!-% Si 
Fe II 1934.475 Id 3d«(a3P)4s - 3d6(a3D)4p b4P - w4D° %-% Si 
Fe II 1935.296 300 % 3d7 - 3d«(a3G)4p a2G . y2H° %-% G22 

Fe II 1935.45 0 3d6(a3F)4s - 3d6(a3D)4p b4F - x2D°       ? %-% J6.K8 
Fe II 1936.799 400 % 3d7-3d8(a3G)4p a^G. yIH° % -% E6.G22 
Fe II 1938.899 160b 188 3d«(a3F)4s - 3d«(a3D)4p b4F - x2D° %-% G22 
Fe II 1941.99 2 3d'-3d6(a'F)4p b2F - vKF       ? %-% J6.K8 
Fc II 1946.429 2 3d«(a3F)4s  3d«(a'D)4p a2F - w2D° %-% Si 

Fe II 1946.85 2 3<l8(a'F)4s - 3d6(b3F)4p c2F - t»F°        ? %-% I6,K8 
Fc II 1948.372 200w 123 3d'- a2H - x2H° %-% G22 
Fe II 1955.639 20 3d6(a3P)4s-3d6(a3D)4p b4P  w4P° %-% Si 
Fe II •956.085 lOd 138 3d' - 3d«(a3D)4p a2D - w4D° %-% Si 
Fe II 1958.086 5 3d8(a3F)4s-3d6(a'D)4p a2F - w2D° %-% SI 

Fe II 1958.121 100 170 3d«(a'H)4s - 3d«(a3D)4p a4H - w4D° %-% G22 
Fe II 1962.071 1 3d6(a3F)4s- b4F - w2H° %-% Si 
Fe II 1963.110 500b 170 3ds(a3H)4s-3d8(a3D)4p a4H - w4D° %-% G22 
Fe II 1964.342 240 170 3d«(a3H)4s - 3d6(a3D)4p a4H - w4D° %-% E6,G22 
Fe II 1967.670 1 3de(a3F)4s   3d,(a'D)4p a2F - v2F° %-% Si 

Fe II 1968.060 20 3d7-3d«(a3F)4p a4P - z2F° %-% Si 
Fe II 1968.210 1 3d«(a3P)4s - 3d6(a3n)4p b4P - WD" %-^ Si 
Fe II 1968.872 20d 3d,(a3P)4s-3d«(a'S)4p b2P - x2P° %-% Si 
Fe II 1970.329 2 3d'-3d«(a3F)4p a4P - z2F° %-% Si 
Fe II 1970.680 20 3d'- 3d6(a3G)4p a2G - y4H° %-% SI 
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Fe II Fe III 

Element 
• ■  

Wavelength Intent lit Multiple! Configuration Ten» J   J Reference! 

Fe 11 1970 989 Id 3d' - 3d»(a'D)4p a'D - w«P* %-% SI 
Fe II (974.489 1 3d' - 3d»(a'I)4p a,H-z«K' "%-<% SI 
Fe II 1975.542 20 3d' - 3d«(a,G)4p aHJ   y4H° s-m G22 
Fe II 1983.05 0 3d«(aJF) s - 3d,(a'D)4p a»F  v»F       ? %-% J6.KX 
Fc II 1984.94 0 3d*(a3F)4s - 3d«(a*D)4p b4F - x»P        ? *-% J6.K8 

Fe II 1986.423 40 3d»(a»P)4s - 3d*(a'S)4p b»P  x*P° %-* Si 
Fc II 1990 805 1 3d»(i,P)4s - 3d«(a1D)4p b4P - w*P° %-* Si 
Fe II 1993.289 160w 95 3d' - 3d»(aJG)4p a»G   x4F° %-% G22 
Fe II 1994.857 400 228 3d8(aJP)4s - b»P - w»F°       ? *-* G22 
Fe II 1997.034 4d 3d»(asG)4s - 3d*(a'S)4p a*G   x»P° *-% Si 

Fe II 1999 430 200 187 3d«(a'F)4s - 3d«(a*D)4p b4F - w4D° %-'A G22 
Fe II 1999.462 150 186 3d*(a3F)4s   3d«(aID)4p b4F - w4F %-% G22.J« 
Fe II 1999.727 20 3d' - 3d'(a'G)4p a*D - x*G° %-% GZ2 

IRON III (Fe2+), Z = 26 
Ground State  ls22s22p63s23p63d6 5D4 (24 electrons) 

lonization Potential 247 221 cm-»; 30.651 eV 

Clement Wavelength Intensity Multiple! Configuration Term J   J References 

Fe III 679.129 200 3d«-3ds(bJG)4p a'H-fG" 6-5 F.25 
Fe III 680.700 150 3d«-3d5(biG)4p a'H-t'G0 5-4 E25 
Fe III 682.10 150 3d« - 3d5(b»G)4p a3H - t^G" 4-3 F.25 
Fe III 684.28 70 3d8 - 3d5fb4G)4p a3H   v3H° 6-6 F25 
Fe III 684.858 70 3d6-3d5(b2G)4p a3H - HF" 4-3 E25 

Fe III 686.63 70 3d8-3d5(bK'i)4p a3H - v3H° 5-5 E25 
Fe HI 688.53 20 3d6-3d5(bsG)4p a3H - v3H° 4-4 E25 
Fe III 700.575 70 3de-3d5(b*G)4p a*G - iHi' 5-5 E25 
Fe III 703.506 70 3d8-3d5(b:!G)4p aHl - \Ks° 4-3 E25 
Fe III 704.923 70 3d6-3d5(b2G)4p aH}-.^" 3-2 E25 

Fe HI 705.892 150 3d«-3d5n»sG)4p a^ - r'F0 5-4 E25 
Fe III 707.444 70 3d8-3d»(bsG)4p aHJ - r'F0 3-3 E25 
Fe III 722.419 250 3d8-3d5(b'G)4p a'l-w'H" 6-5 E25 
Fe III 727.681 200 8 3d8-3d5(a4F)4p Sa5D - xhD° 4-3 E25 
Fe HI 728.52 70 3d8 - 3d5(b*D)4p a3F - t3D° 4-3 E23 

Fe HI 728.810 400 8 3d8-3d5(a4F)4p ga5D - x5D" 4-4 E2< 
Fe HI 729.349 200 8 3d8-3d5(a4F)4p ?a5D - x5D° 3-2 E23 
Fe HI 729.9% 300 8 3d8 - 3ds(a4F)4p ga5D - x5D° 3-3 E25 
Fe III 730% 150 8 3d8-3d5(a4F)4p sa5D - x5D° 2-2 F.2? 
Fe HI 731.130 70 8 3d8   3d5(a4F)4p ga5D - x5D° 3-4 E25 

Fe III 731.443 70 3d8-3d5(b2D)4p a3F - t3D" 3-2 E25 
Fe HI 731.612 150 8 3d8 - 3d5(a4F)4p #d5D - x5D" 2-3 E23 
Fe III 731.846 150 8 3d8-3ds(a4F)4p Sa5D - xsD" 1 -0 E25 
Fe III 731.90 70 8 3d8-3d5(a4F)4p Sa5D-x5D° 1 -1 E25 
Fe II! 732.004 200 8 3d8-3d5(a4F)4p #a5D - x5D° 1 -2 E25 

Fe III 732.425 150 8 3d8-3d5(a4F)4p gasD - x5D° 0-1 K25 
Fc III 733.13 70 3d«-3d5(b'D)4p a3F-t3D° 2-1 E25 
Fe HI 734.296 250 3d8-3d5(a4F)4p ga6D - x5F° 4-5 E25 
Fe III 735.338 70 3d6-3d5(a4F)4p ga5D - x5F° 4-4 E25 
Fe III 736.47 20 3d8-3d5(b2G)4p a3D - r'F" 2-3 E25 

Fe III 737.708 300 3d8-3d5(a4F)4p «a'D - x5F° 3-4 E25 
Fe III 738.742 70 3d8-3d5(b2G)4p a3D - r'F0 3-4 E25 
Fc III 739.264 300 3d8   3d5(a4F)4p ga5D - x5F° 2-3 F.25 
Fe III 739.594 150 3d8-3d5(a4F)4p ^a5D - x5F° 0-1 F.25 
Fc III 735.724 250 3d8-3d5(a4F)4p ga5D - xsF° 1 -2 E25 
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Fc HI 
Fe III 

Fe III 
Fc III 
Fe III 
Fc III 
Fc III 

Fc III 
Fe HI 
Fe III 
Fc HI 
Fe III 

Fe III 
Fe III 
Fe III 
Fe III 
Fe HI 

Fe II! 
Fe IU 
Fe III 
Fc III 
Fc III 

Fe III 
Fe III 
Fe III 
Fe III 
Fe III 

Fe III 
Fe ill 
Fe III 
Fe III 
Fe III 

Fc III 
Fe III 
Fc III 
Fc III 
Fc III 

Fe III 
Fe III 
Fe III 
Fe III 
Fe III 

Fe 
Fe 
Fe III 
Fe III 
Fe III 

Fe III 
Fe III 
Fc III 
Fe III 
Fc III 

Fe Hi 
Fe III 
Fc III 
Fe III 
Fe III 

Fe III 
Fe HI 
Fe HI 
Fe III 
Fe III 

757.279 
776.097 
782.035 
783.069 
785.76 

792.559 
794.01 
794.19 
795.550 
797.055 

797.16 
801.32 
807.547 
807.855 
808.079 

808.840 
809.675 
810.940 
811.246 
SI 1.284 

812.931 
813.288 
813.382 
813.862 
814.148 

814.242 
814.565 
8o.363 
815.52 
815.612 

816.163 
816.273 
817.038 
817.166 
817.348 

818.383 
818.598 
818.981 
819.066 
819.742 

819.898 
820 271 
820.409 
820.915 
82! 723 

822.314 
823.257 
824.800 
827.777 
829.375 

830.500 
831.464 
832.328 
833.532 
834.067 

834.944 
835.627 
835.917 
836.521 
836.628 

150 
150 
200 
200 
70 

I 
! 200 

70 
150 

I 150 
1 150 
! 
j 150 

70 
600 
550 
300 

550 
200 
450 
250 
550 

300 
250 
650 
'00 
70 

400 
100 
200 
70 

200 

400 
400 
450 
200 
200 

20Ü 
250 
70 

250 
70 

200 
200 
200 
200 
200 

200 
400 
200 
400 
250 

70 
300 
300 
150 
250 

400 
!50 
150 
450 
200 

19 
19 
7 

19 

7 

7 

5 
18 

5 

43 

18 
33 

3d«-3d»(b*D)4p 
3d« - 3d»(b*D)4p 
3d« - 3ds(aJD)4p 

3d«-3d»(?*S)4p 
3d« - 3ds(lt*D)4p 
3d«-3d»(;»»D)4p 
3d« - 3ds(b*D)4p 

3d«-3d»(b»F)4p 
3d«-3ds(bIF)4P 

3d«-3d!(bsF)4p 
3d«-3d'(b1F)4p 
3d«-3dJ(b»F)4p 

3d«-3ds(a4D)4p 
3d«-3d5(a'H)4p 
3d«-3ds(a,G)4p 
3d« - .'ld1<aJG)4p 
3d« ■ 3d5(a4D)4p 

3d« ■ 3d*(a»G)4p 
3d« 3d5(a2H)4p 
3d« - 3d5(a4D)4p 
3d«-'ds(a*H)4p 
3df - 3d5(a4D)4p 

3d,-3d5(c<D)4p 
3d«-3d*(a4D)4p 
3d«-3d5(a4D)4p 
3d«-3d5(b2F)4p 
?d«-3d5(a4D)4p 

3d«-3d5(a4D)4p 
3d«-3ds(a4D)4p 
3d6-3d5(b2F)4p 
3d«-3d5(a4D)4o 
3d«-3d5(a2H)4p 

3d«-3d5(a4D)4p 
3d«-3d5(a4D)4p 
3d«-3d5(a4D)4p 
3d«-3d5(a2H)4p 
3dä-3d5(a4P)4p 

3d« 3d5(a4P)4p 
3d«-3ds(a4D)4p 
3d6-3d5(a4P)4p 
3d«-3d5(a4D)4p 
3d6 • 3d5(a4D)4p 

3d6-3d5(a4D)4p 
3d6-3d5(a4P)4p 
3d6-3d5(a4P)4p 
3d6-3d5(a4P)4p 
3d6   3d5(a"P)4p 

3ur - 3d5(a4P)4p 
3d« 3d5(a"D)4'p 
3d6 3d5(a4D)4p 
3d«-3d5(a4D)4p 
3d«-3d=(a4D)4p 

3d«-3d5(a2H)4p 
3d« 3d5(a4D)4p 
3d6-3d5(a2H)4p 
3d8 - 3d5(a2F)4p 
3d6-3d5(a4D)4p 

3d6-3d5(b2F)4p 
3d6-3d5(a4D)4p 
3d«-3d5(b2F)4p 
3d6-3d5(a4F)4p 
3d«   3d5(a2G)4p 

a*G   s'F" 
a»G   s»F° 

*a*D  xaF' 

aiP. w»p» 

aJD - t»D" 
a3D - s'F* 
asD - sJF° 

a'F uJD° 
asF - u"G° 
a'F u'D° 
a'F - u»D° 
a'P-uHT 

«a5L' - y'F" 
a»H-x'H° 
a'F - vKT 
a3H - v-G° 

ia5D - jr«F 

a3H - v^G" 
a3F - x'G° 

ga'-D - xsP° 
a3F-x'G° 

ga*D - x5P° 

#a5D - x'P' 
ga5D x5P" 
gasD y5D 

a3F - t3F" 
ga"D - y*D° 

ga*D x5P' 
#a5D - xsP° 

a3F - t3Fc 

#a5D - x*P' 
a3H-w3H° 

ga5D - y5D° 
gasD - ysD° 
#a5D - y5D° 

a3H - w3H 
ga5D - z3D° 

ga'D 
ya5D 
Sa5D 
ga^D 
ga5D 

z3D° 
y5D° 
z3D° 
ysD° 
y5D 

v5D° #a5D 
«a5D - z3D° 
#a5D - z3D° 
gasD - z3D" 
ga5D - z3D° 

sa=D 
gasD 
«a5D 
ga5D 
£a5D 

z3D° 
y5F° 
y5F° 
y5F° 
y5F° 

a3G-x'G° 
ga5D - y5F" 

a3H - y3r 
a3H-y'F° 

ga5D - y^F" 

w'F° 
y5F° 

a'G 
#a5D 

a3G - t3F° 
a3F - v3D° 
a3G - v3G° 

4-3 
3-2 
4-3 

1-2 
3-3 
3 -•» 
2-3 

4-3 
4-5 
3-2 
2-1 
3-4 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
F25 
E25 
F;:< 

E25 
F25 
E2< 
K25 
K:s 

4-4 E25 
6-5 E75 
6 - 5 E25 
5-4 E25 
4-3 E25 

4-3 
4-4 
3-3 
3-4 
3-2 

2-3 
2-2 
4-4 
4-4 
4-3 

2-1 
1-2 
2-2 
1 -1 
5-5 

1 -0 
3-4 
3-3 
4-4 
4-3 

3-2 
2-2 
2-1 
2-3 
1    1 

1 -2 
3-3 
2-2 
0-1 
1 -2 

2-3 
4-5 
4-4 
3-4 
3-3 

5-4 
2-3 
6-7 
4-3 
1-2 

4-3 
0-1 
4-3 
2-2 
5-4 

H   He    Li    Be    B   C    N   O    F    Nj   Na   Mg   Al   Si    F   S   Cl    Ar   K    Ca   Sc   Ti    V   Cr   Mn    Fi 

451 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
EZ5 
E25 

E?> 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

F.25 
E25 
E25 
E25 
E25 

e    Co    Ni   Cu    Zn   Ga   Ge    As   Se    Br   Kr 
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Fe III Fe HI 

Element Wavelength 1 «entity Multiple! Codftguration Term J-J References 

Fe III 837.439 450 17 3d« - 3d»(a4F)4p a'H - w«G* 6-5 E25 
Fr III 837.803 200 3d«-3dl{b*F)4p a'G - t'F* 3-2 E25 
Fe III 838 048 550 17 3d«-3d»(a«G)4p a'G - v«G" 5-5 E25 
Fe II! 838/.T8 150 3d* - 3d»(a4P)4p *a»D  z'P* 3-2 F.25 
Fe III 838.86* 150 18 3d*-3d*(a»H)4p a'H - y»I" 5-5 E25 

Fe III 838.<C* 300 17 3d«-3d*(a4F)4p a'H - w«G° 4-3 E25 
Fe III 838.997 250 3d« - 3ds(b»F)4p a'G - t*r°        ? 3-4 E25 
Fe III 839.097 150 33 3d»-3d»(a*G)4p a»G   v»G' 4-3 E25 
Fe III 859.195 150 17 3d«  3d'(a4F)4p a'H - v/HJ" 5-5 E25 
Fe HI 839.319 300 17 3d«-3d*(a»G)4p a»G - v*G* 4   4 E25 

Fe III 839.981 20C 3d»-3d»(a*P)4p g a'D  z»P° II E25 
Fe III 840.141 250 18 3d*-3d»(a*H)4p a'H - y»r 4-5 F25 
Fe III 840.381 300 25 3d*-3d5(a»G)4P a'F  v»r 3-3 E25 
Fe III 840.518 250 33 3d« - 3d»(a«G)4p a»G - vKJ" 3-3 E25 
Fe III 840.629 2C0 3d« - 3d5(a4P)4p ga'D - z'P° 2-2 E25 

Fe III 840.741 150 33 3d«-3d*(a»G)4p a'G - v»C 4-5 E25 
Fe III 841.088 300 15 3d»-3d*(a*G)4p a'F - v'F" 2-2 E25 
Fe III 841.688 150 3d«-3ds(a»S)4p a'D - w'P° 2-2 E25 
Fe III 842.020 400 32 3d«-3d»(a'H)4p 3*0 - w5H° 5-6 E25 
Fe HI 842.09 300 3d«-3d5(a*F)4p a'F-y'F 3-3 E25 

Fe HI 842.686 300 3d«-3d»(a*S)4p a'D - w'P° 3-2 F.25 
Fe III 844.284 650 4 3d«-3d5ia4P)4p ga'D - y*V° 4-3 E25 
Fe HI 844.838 250 3d«-3di(a»G)4p a'F-y'G" 4-4 E25 
Fe III 844.954 150 32 3d4-3d'(asH)4p a-G - w'H° 5-5 E25 
Ft HI 845.408 600 4 3d«-3d*(a4P)4p «a'D - y3P° 3-2 E25 

Fe III 845.686 70 3d«-3d»(a*G)4p ga5D - z'F° 4-3 E25 
Fe III 845.925 450 16 3d«-3d5 (a'G) 4p a'K - x'H" 6  6 E25 
Fe HI 846.035 200 3d«-3d'(a*S)4p aiD - w'P° 2-1 £25 
Fe HI 846.089 150 3d«-3d'(a*S)4p a'D - w'P° 1 -1 E25 
Fe HI 846.534 400 4 3d«-3d5(a4P)4p »a'D - y'P 2-1 E25 

Fe HI 847.425 550 3d«-3d5(a'H)4p a'H - x»G0 6-5 E25 
Fe HI 847.578 450 4 3d« - 3d'(a4P)4p ga'D • y5P° 2-2 E25 
Fe III 847.700 400 32 3d«-3d'(a;<H)4p a'G - w'H" 4-5 E25 
Fe III 847.924 400 4 3d«-3d5(a4P)4p ga'D - y5P° 1 -1 E25 
Fe III 847.984 300 3d«-3d5(a4F)4p a'F- w*G° 3-4 E25 

Fe III 84$ 07 70 32 3d«-3ds(a'H)4p a'G - w'H° 4-4 1-25 
Fe III 848.601 250 4 3d« - 3ds(a4P)4p ga'D - y'P° 0-1 E25 
Fe HI 848.729 250 3d« -3d5(a4F)4p a'F - w»G° 2-3 E25 
Fe HI 848.977 200 4 3d« - 3d'(a4PI4p ga'D   ysP° 1-2 H25 
Fe HI 849.524 30C n 3d«-3d5< *H)4p a'G - w'H° 3-4 E25 

Fe III 849.569 250 3d« - 3d»(a'H)4p a'H   x'G0 4-3 E25 
Fe III 851.150 450 31 3d«-3d'(a4F)4p a'G • u»F° 5-4 F25 
Fe III 851.332 450 16 3d«-3d*(a*G,<ip a'H   x'H° 5-5 E25 
Fe III 851.842 400 31 3d«-3d5(a4F»4p a'G - u'Fc 3-2 F.25 
Fe HI 851.992 400 31 3d«-3d5(a4F)4v. a'G - u'Fa 4-3 E25 

Fe III 852.644 150 16 3d«-3d5(a*G)4p a'H - x'H° 4-5 E25 
Fe HI 853.04? 70 16 3d« -3d5(a*G)4p a'H - x'H° 5-4 F.25 
Fe HI 853.456 70 31 3d« - 3d5(a4F)4p a'G   u'F° 3-3 E25 
Fe III 854.073 300 3 3d« - 3d*(a4P)4p ga'D - z5D° 3   4 E25 
Fe HI 854.205 70 2 3d«-3d5(a4G)4p ? a'D - z»F° 4-3 F.25 

Fe HI 854.367 400 IS 3d«-3d'(a2G)4p a'H   x'H° 4-4 F.25 
re HI 854.532 150 3d«-3d5(b*G)4p b'F - tHT 4-5 F.25 
Fe III 855.336 70 3d«   3<l5(b*G)4p b'F-fG° 3-4 E25 
Fe III 855.441 200 3d« - 3d5(b'F)4p a'D - u'D° 2-2 E25 
Fe III 855.879 150 3d«-3d5 (b'F) 4p a'D   u'D° 2-1 F.25 

Fe III 855.935 150 3d«-3d5(b'F)4p a'D-u'D" 1    1 E25 
Fe HI 856.039 150 3d« - 3d5(b2CJ)4p b'F - r>F* 2-2 E25 
Fe III 856.244 70 3d«-3d5(b2G)4p b'F   t^" 3-3 E25 
Fe III 856.325 300 3d« - 3d5(b'F)4p a'D • u'D° 3-3 F25 
Fe HI 856.480 70 3d« • 3d5(b*F)4p a'D - u'D° 3-2 K25 

Fe III 857.392 300 2 3d«-3d5(a4G)1p sa5D - z5F° 3-3 E25 
Fe II! 857.690 300 3d« - 3d5(a'H)4p a'F-x*G° 4-5 E25 
Fe III 858.565 250 3 3d«   3ds(a4P)4p ga5D - zsD° 4-3 E25 
Fe III 858.602 400 2 3d«-3d5(a4G)4p ga'D - z5F" 4   4 E25 
Fe III 859.086 200 3d«-3d5(a*H»4p a»!    x'G° 3-4 E25 
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Fe III Fc III 

Ekacat Wivcfcasia Intensity Multiple! Configuration Term J   J Krfereocei 

Fe HI 859.626 400 2 3d*-3d'(a4G)4p *a»D - z»F* 2-3 E25 
Fe III «59.721 550 2 3d« - 3d»(a4G)4p «a»D   z»F" 4   5 E2J 
Fe III 859.838 400 II 3<l*-3d»U»F)4p a'P - W*\J° 2-3 E25 
Fe HI 860.315 300 2 3d« - 3d,(a<G)4p ira*D - z»F° 2-2 £25 
Fe III 860.565 150 3d«-Jd»(b»G)4p b'F - HF" 3   3 E2J 

Fe III 860.889 150 3d*-3d5(a4P)4p *a»D  z'S" 2-2 E25 
Fe III 861 087 150 3d*-3d*(a4F)4p a'H   x*F° 6-5 E2f 
Fc III 861.284 250 11 3d* - 3d'<a*F)4p a'P-w'D" 1-2 E25 
Fe IP 861.761 550 2 3d*-3d»(a«G)«p *a»D - z»r 1-2 E?> 
F; HI 861 832 650 2 3d*-3d»(a4G)tp «a*D - z»F* 3-4 E2!. 

Fe HI 862.028 300 2 3d»-3d»(a*G)4p >a»0 - z»F° 1-1 E25 
Fe HI 862.191 150 3 3d*-3d*(a4P)4p ga'D - z»D° 3-2 E25 
Fe HI 867.326 150 3d«-3d'(a4P)4p ga*D - z»S° 1-2 E25 
Fe HI 862.468 200 3d* - 3d*(b*G)4p b'F-HF" 4-4 E25 
Fe Hi 862.:35 300 2 3d»-3d»(a*G)4p *i»D-z«F 0-1 E25 

Fe HI 863.004 70 3d«-3d'(s»D)4p a'P - x3D° 2-2 E25 
Fe HI 863.232 250 3d«-3d»(a;'F)4p 8*P-W*F* 1-2 E25 
Fe HI 863.302 250 3d«-3d»(a2S)4p a'D-y'F 2-1 E25 
Fe HI 863.730 70 11 3d«-3d»(a'F)4p a'P   w*D° 1 -1 E25 
Fe HI 864 034 400                 3 3d«-3d»(a4P)4p ga'D - z'D" 2-3 E25 

Fe HI 864.375 15« 3d»  3d4(a*F)4p a'H - yKJ" 6-6 E25 
Fe III 864.425 250 3 3d«-3d»(a4P)4p ga'D - 25D° 2-2 E25 
Fe HI 865.267 70 3d«-3d'(a2D)4p a'P-x'D" 2-3 E25 
Fe HI 865.896 250 3 3d« - 3d'(a4P)4p ga*D - z'D" 1-2 E25 
Fe HI 866.905 70 3 3d«-3d'(a4P)4p ja'D-z'D" 0-1 E25 

Fe HI 867.639 300 11 3d«-3d* (a'F) 4p a'P - w'D° 0   1 E25 
Fe HI 868.450 250 3d« - 3d'(a2F)4p a'F -« 'F 4-4 E25 
Fe HI 868.836 300 3d«-3d5(a'F)4p a'F - w»F° 3-3 E25 
Fe HI 870.041 200 3d«-3d'(a2F)4p a'F - w'D° 2-2 E25 
Fc HI 570.235 15o 3d« - 3d»(a'F)4p a'F - w'F° 3-4 E25 

Fe HI 870.274 150 3d«-3d'(a4F)4p a'G - wKi" 5-5 E25 
Fe HI 870.621 300 3d«   3d'(a'D)4p a'P-xT 2-2 E25 
Fe HI 871.552 150 3d«-3d»(a,D)4o a'F-z'F° 4-3 E25 
Fe III 871.968 250 3d«-3d'(a4F)4p a'G - wKT 4-4 E25 
Fe HI 872 027 250 *d«  3d5(a'F)4p a'F - w'F° 2-2 E25 

Fe III 873.080 200 3d« - 3ds(a4F)4p a'G - •v3G° 3-3 E25 
Fe HI 873.130 150 3d«   3d'(a4F)4p a'F-x'F" 4-4 E25 
Fe HI 873.462 550 38 3de-3d*(a'H)4p a'l-x'H" 6-5 E25 
Fe III 873.988 70 3d« • 3d'(a4F)4p a'F-»!F 3-2 E25 
Fe HI ?''4.129 150 3d«   3d5(a'D)4p a'P - x'P" 1-0 E25 

Fe II! 874.560 70 3d«-3d*(a2D)4p a'F - z'F° 2-3 E25 
Fe III 875.090 150 3d«-3d5(a'F)4p a'F - y'G" 4-5 E25 
Fe HI 875.423 300 3d«   3ds(a*G)4p a'l-v'H" 6  5 F.25 
Fe III 876.021 300 3d«-3d5(a*G)4p a'G-x'F" 4-3 E2S 
Fe III 876.483 200 3d«-3d'(a2F)4p a'F-y'C0 4-4 E25 

Fe III 876.564 200 3d« - 3d'(a»H)4p a'G-x'G" 4-4 E25 
Fe III 876.679 200 3d«   3d'(a'F)4p a'H  y'C0 4-3 E25 
Fc HI 878.287 250 3d«-3d'(a4F)4p a'F-yKT 4-5 E25 
Fc III 879.505 250 3d«-3d5(a'G)4p a'G-y'H" 4-5 E25 
Fe III 880.008 300 3d«-3d5(a4F)4p a'F-y'G0 4-3 E25 

Fe III 880.447 400 24 3d«-3ds(a'D)4p a'F - x'D° 3-2 E25 
Fe III 880.949 400 24 3d«   3d5(a'D)4p a'F - x'D° 4-3 E25 
Fc III 881.088 450 30 3d«-3dI(a»H)4p a'O - x'G" 5-5 E25 
Fc HI 881.477 200 3d«   3d5(b'F)4p a'G - t'F° 4-4 E25 
Fe III 882.147 250 24 3d« - 3d5(a20)4p a'F   x'D" 2-1 E25 

Fe HI 882.295 70 3d«-3d5(a2D)4p a'P - x'P" 0-1 E25 
Fe III 883.090 200 3d" - 3d5(a4F)4p a'F-y'C" 2-3 E25 
Fe III 883.688 400 30 3d«-3d'(a2H)4p a'G - x'G" 4-4 E25 
Fe III 884.263 250 3d«   3d5(b»G)4D b'G-u'F" 4-3 F.25 
Fc I!I 884.ÜO0 300 30 3d«-3d5(a2H)4p a'G   x'G 3-3 H25 

Fe ill 886.138 70 3d« - !d5(a2F)4p a'F - y'G° 3-3 E25 
Fc in 887.372 200 3d«-3ds(a'F)4p a'F  y'G ° 2-3 E25 
Fe III 888.777 150 15 3d«   3ds(a2I)4p a'H - y'H" 6-5 E25 
Fe III 890.008 150 15 3d«-3d5(a'I)4p a'H   y'H" 5-4 E25 
Fc III 890.755 600 15 3d»-3d5(a2I)4p a'H   y'H° 5-5 E25 
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Fe HI Fe III 

  
Kleinem Wavelength Intensity Multiple! Configuration Term J -i References 

Fe II! 891.172 650 15 3d«-3ds(a'I)4p a=H - yaHc 6-6 E25 
Fe II! 891.442 550 15 3d«-3ds(a2I)4p a3H • y3H* 4-4 E25 
Fe III 892.417 400 3d«-3d5(a2F)4p aKJ - w3F° 5-4 E25 
Fe III 894.008 250 3d«   3ds(a»F)4p aHi - w3Fc 4-3 E25 
Fell! 896.072 70 3d« - 3d5<a4F)4p a3D - u3F° 2-3 F25 

Fe III 8%. 380 70 3d«-3d5(bJGl4p b'G - w'H° 4-5 E25 
Fe III 897.580 "?0 3d«   3ds(a»I)4p a3H-z'fr 5-5 E25 
Fe MI 897.747 150 3d6-3d5(a2F)4p 3*0   w»F° 3-2 F25 
Fe til 898.805 70 3d« - 3d5(a*D)4p a'G - z.'F° 4-3 E25 
Fe III 899.052 70 3d«-3a5(a2I)4p a3H - z'H° 4-5 F25 

Fe III 899.417 550 37 3H--3d5(a2H)4p a'l-y'I' 6-6 E25 
Fe III 900.432 150 3d« -   d5(a2D)4p a'G - z'F° 3-3 E25 
Fe III 900.940 200 3d«   3d5(a*F)4p a'G • y*G° 5-4 E25 
Fe III 901.034 300 14 3d"»-3d5(a2I)4p a3H - z3K° 6-7 E25 
Fe III 902.869 200 3d«-3d'(a4Fl4p a'G - y*G° 5-5 E25 

Fe III 904.32Ü 200 3d«-3d»!a4F)4p a'G - v'D" 4-3 E25 
Fe III 905.338 450 14 3d5-3d5(a»I)4p a3H   z'K° 5-6 E25 
Fe III 905.964 70 3d«-3d5(a2D)4p a3F   x3F° 3-3 E25 
Fe III 907.04! 7u 3d« - 3d5(a'D)4p a3F - x'F° 2-2 E25 
Fe III 907.891 250 3d«-3d5(a2G)4p a3D - v'F° 3-N F25 

Fe III 908.131 300 3d«-3d5(a2G)4p a'G • v3F° 4-4 E25 
Fe III 908.800 70 3d6-3d5(a2G)4p a3D - v'F" 2-2 F25 
Fe III 908 885 150 3d«-3d5(a2G)4p a3D  v3F' 1-2 F25 
Fe Hi 909.178 750 3d6   3d5(a2I)4p a3H - z3r 6-7 H25 
Fe III 909.779 150 3d«-3d5<a2G)4p a3D - v3F° 2-3 F25 

Fe III 910.639 200 3d6-3d5(b2F)4p a'D-x'D0 2-2 F.25 
Fe III 910.693 250 3d«-3di(a2G)4p z'3 - v3F° 4-3 E25 
Fe III 910.961 400 3d«-3d5(a?i"!4p a3H - zT 4-5 K25 
Fe III 911.205 70 3d6-i 5(a2Ü)4p a3F - z'D° 3-7 i 25 
Fe III »11.265 150 3d6 - 3dMa2F)4p a3D-y'F 2-3 E25 

Fe III 912.197 150 3d6-3d5(b2D)4p b3p - v3?" 2-2 E25 
Fe II! 912.683 300 3d6   3d5(a2F)4p a'G   y'F 4-3 E23 
Fe III 912.794 200 3d6-3d*(i-JI)4p a3H - z3F 5-6 E25 
Fe III 913.132 70 3d«-3fli(a-'D;4p a3P-y3P' 2-2 E25 
Fe III 913.324 70 3dfi-3d5(a2H)4p a'I-y3r 6-6 E25 

Fe III 913.919 150 3dG-3d5(a2F)4p a3G - z'G° 4-4 E25 
Fe II! 915.455 200 3d«-3d5(a2G)4p a'D-x'F" 2-3 E25 
Fe III 917.684 i50 3d"   3fjä(a2G;4p a3D   y'G" 3-4 F25 
Fe ill 917 932 25C 3d'   3d5(a2G)4p a'G-y'G° 4-4 E25 
Fe III 918.800 /0 3d6-3d5(b2D)4p b3P-t3D° 1 -2 F25 

Fe III 923.215 70 3d8-3d5(b2D)4p b3P - t3D 2-3 E25 
Fe III 928 004 250 3ds-3d5(b2F)4p a'F-w'F" 3-3 E25 
Fe II! 928.474 300b 3d6-3d5(a2I)4p a3G - y3H° 5-6 E25 
Fe III 929 163 300 3d6-3d5(a2I)4p a'G-y'H1 4-5 E25 
Fe III 931.086 2*0 3d6-3d5(a2G)4p a'l-x'FT 6-5 E25 

Fe III 931.124 70 3d8-3d5(a"D)4p a'JP - y3P° 0-1 E25 
Fe III 934.703 450 10 3d6-3d"(a4P)4p a3P   z3S° 2-1 E25 
Fe III 942.363 150 3d«   3d5(b2F)4p a:F - w'G" 3-4 E25 
Fe III 946.056 400b 10 3d«-3d5(a4P)4p a3P-zAS° 1 -1 F25 
Fe III 948.32? 300 3d6-3d5(a"D)4p a3P - y3D" 2-3 E25 

Fe III 948.91o 250 3d6-3d5(a"F)4p a'I-y5G° 6-6 E25 
Fe III 950.334 650 36 3d6-3d5(a2l)4p a'l-zT 6-6 E25 
Fe III 950.722 200 10 3d6-3d5(a4P)4p a3P - z3S° 0-1 E25 
Fe III 9f3 383 200 3d6-3d5(a2G)4p a'D-v3F" 2-3 E25 
Fe III 935.141 150 3d6-3d5(a2F)4p a3D - y3G° 3-4 E25 

Fc IV 955.572 300 46                                   3d6 - 3d5(a2F)4p a'Dy'F" 2-3 E25 
Fe III 956.355 70 3d"   3d5(a2D)4p a3r;   x3I)° 2-2 E25 
Fe III 959.070 70 3d6   3d5(a,D)4n LIJP   y3D° ! -1 K25 
Fe III 959.329 70 3d6 - 3d5(a"F)4p a'D   ysG° 3-3 Ü25 
Fe III 959.552 250 3d6-3d5(a4D)4p 3-l>-y3D° 1 -2 E25 

Fe III 960.454 70 3d6-3d!>(a2I))4p aaD - x3D° 3-3 E25 
Fe III 961 709 150 3d6-3d5(a4D)4p a3F-y3F° 4-4 EM 
Pe III 961.9*' 450 45 3d6-3d5(a2F)4p a'D-y'D" 2-2 E">5 
Fe III 962.108 70 3d«-3d5(a4rJ)4p a'F - y3F" 3-3 E^ 
Fe III 962.655 300 44 3d6-3d5(a2D)4p a'S - z'P° 0-1 E25 
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Fe HI Fe III 

hkment Wavelength Intensity Multiple! Configuration Term J-' References 

Fe III 963.197 '50 3d« - 3d5(a2D)4p aJD - x3P° 1 -1 E25 
Fe III 963.880 200 3d«  3d1(a4D)4p a3P - y3D' 0-1 E25 
Fe HI 965.717 70 3d«   3di(a2D)4p a3D - x3P* 2-2 F.25 
Fc III 967.177 400 73 3d«-3ds(a4D)4p a3F - y3D° 4   3 E25 
Fe III 9r>8.<»55 25C 23 3d«-3dJ<a4D)4p a3F - y3D' 3-2 K25 

Fc III 969.423 150 3d« - 3ds(a4D)4p a3F   y3D' 3-3 E25 
Fe III 969.954 200 23 3d«-3d5!a4D)4p a3F - y3D° 2   1 E25 
Fe HI' 970.381 150 E25 
Fe III 970.4J5 150 3d« - 3ös(a4D)4p a3F   y3D° 2-2 E25 
Fe III <>7] .929 200 3d«-3d5(a*D)4p a'D-z'P" 2-1 E25 

Fe III 973.505 250 3d« - 3d5f.VF)4p a'F-x'IT 3-2 E25 
Fe III 977.790 150 3d« - 3ds(b2D)4p b'G-v'F0 4-3 E25 
Fe III 979.032 ?00 3<«   3d5(a2G)4p a'F-x'F 3-3 E25 
Fe 'II 979.704 150 3d«-3d5(a2H)4p a'F-x'G" 3-4 F25 
Fe l'l 980.416 70 3d« - 3d5(a<D)4p a3F   x5Pc 3-2 E25 

Fe III 981.084 70 3d«-3d5(a2D)4D a3D   x3F° 3-4 E25 
Fe III 981.373 650 13 3d« - 3ds(a*G)4p a3H   zHT 6   5 E25 
Fe III 983.510 i50 3d8-3d5(a2I)4p a'G - y3H° 4-5 E25 
Fe III 983.877 650w 13 'd«-3d5(aKi)4p a3H ~z*G° 5-4 E25 
Ft III •85.824 550 13 3d8-3d5(a4G)4p a3H - z^,0 4-3 E25 

Fe III 986.514 250 3d8-3d5(a2D)4p a3D - x3F° 2-3 E25 
Fe III 986.637 300 3d8-3d5(a2I)4p a'l-z'H' 6-5 E25 
Fe III 988.148 150 3d«-?d5(a4D)4p a3F • y5ir 3-2 E25 
Fe HI 989.467 250 3d8-3d5(a4D)4p a3F - y5D° 2-1 E25 
Fe HI 99C.235 250 22 3d8-3d5(a4P)4p a3F   z3Dc 2-1 F.25 

Fe III 990.800 400 22 3d«-3d5(a4P)4p a3F • z3D° 3-2 E25 
Fe III 991.232 600 22 3d8 - 3d5(a4P)4p a3F - z3D° 4-3 E25 
Fe III 991.829 400 42 3d8-3d5(a2I)4p a'G-z'H" 4-5 E25 
Fe III 992.337 !50 22 3d«-3d5(a4P)4p a3F - z3Dc 2-2 E25 
Fe III 993.080 450 29 3d8-3d5(a4D)4p a»G - y3F° 4-3 E25 

Fe  HI 994.257 200 9 3d8-3d5(a4P)4p a3P - z3P" 2-1 E25 
Fe III 994.724 400 29 3d8-3d5(a4D)4p zKi - y3F° 3-2 E25 
Fe II! 995.150 400 21 3d8-3d5(a4G)4p a3F - z3Gc 4-5 E25 
Fe HI 995.223 150 21 3d8-3d5(a4(;)4p a3F - z3G° 4-4 E25 
Fc III 997.081 450 9 3d8-3d5(a4P)4r a3P - z3P° 2-2 E25 

Fe HI 997.599 400 21 3d8-3d5(a4G)4p a3F - zJG 3-4 E25 
Fe III 997.794 70 21 3d6-3d5(a4G)4p a3F - z3G° 3-3 E25 
Fe III 999.376 300 21 3d8-3d5(a4T.)4p a3F - z^0 2-3 E25 
Fe III 1005.106 150 3dc-3d5(a4P)4p a3P - z3P° 1-0 E25 
cc III 1006.341 150 3d8-3d5(a2I)4p a'G • z3P 4-5 E25 

Fe II: 1007.113 200 9 3d6-3d5(a"P)4p a'P - z3P° 1 -1 E2.5 
Fe III 1010.005 250 9 3d8-3d5(^'P)4p a3P - z3P° 1 -2 E25 
Fe III 1012.411 200 9 3d8-3d5(a4P)4p a3P - z3P° 0-1 E25 
re III 1017.254 600 12 3d8-3d5(a4G)4p a3H - z3H" 6-6 E2S 
Fe HI 1017.745 550 12 3d6-3d3fa4G)4p a3H - z3H° 5-5 E25 

Fe HI 1018.286 550 12 3d6-3d5(a4G)4p a3H - z3H° 4-4 E25 
Fe III 1019.789 400 41 3d6-3ds(a4I»4r> a3D - y3P° 3-7 E25 
Fe III 1020.022 150 3d6-3d5(b2F)4p b3P - u3Lv 1 -2 E25 
Fe III 1021.56! 250 41 3d6-3ds(a1!);4p a3D - y3P° 2   1 E25 
Fe III 1024.108 200 41 3d«-3d5(a4D)4p a-D - y3P° 1-0 E25 

Fe III 1026.790 400 28 3dc-3<l5(a4G)4p a3G   z3G° 5-5 E25 
Fe III 1029 551 150 3d8-3d5(b2F)4p b3F - vt3G° 4-5 E25 
Fo III 1030.844 150 28 3d6-3d5(a4G)4p a3G - z2G° 4-5 F.25 
Fe III 1030.924 400 28 3d«-3d5(a4G)4p a3G - z3G° 4-4 E25 
Fe HI 1032.123 550 20 3d«-3d5(a4G)4p a3F - z3F° 4-4 E25 

Fe III 1032.342 250 3d6 - 3d5(b2F)4p b3F - u3G° 3-4 E25 
Fe III 1033.079 70 28 3d6-3d5(a4G)4p a3G - z3G° 3-4 E25 
Fe III 1033.225    P 150 20 3d8-3d5(a4G)4p a3F - z3F" 4-3 E?5 
Fe III 1033 298 300 28 3d8-3d5(a4G)4p a3G - z3G° 3-3 K25 
Fe III 1034.054 150 3d«-3d5(b2F)4p b3F - u3G° 2-3 K25 

Fe HI 1034.654 150 20 3d6-3d5(a4G)4p a3F - z3F° 3-4 E25 
Fe III 1035.768 400 20 3d8-3d5(a4G)4p a3F - z3V" 3-3 E25 
Fe III 1036.659 150 20 3u6-3ds(a4G)4p a3F - z"F° 3-2 E25 
Fe III 1037.462 70 20 3d6-3d5(a4G)4p a3F - z3F° 2-3 E25 
Fe III 1038.355 400 20 3d«-3d5(a4G)4p a3F - z3F" 2-2 E25 
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Fe III Fe III 

hiemenl Wavelength Intensity Multiple! Configuration Term J   J Reference-. 

he III 1060258 250 3d«   3d*(b'F)4p b'F - t'F° 2-2 F25 
Fe Hi 1060 723 250 3d«   3di(b»F)4p b'F   t'F* 3   3 F.25 
Fe II! 1061.127 250 3d«   3di(a4D)4p a'D • y'D° 2   1 E25 
Fe III 1061 245 300 40 3d«   3di(a*I»4p a1!) - y'D" 1    1 F.25 
Fc III 1061 708 400 40 3d«   3d'(a4D)4p a'D   y'D° 2-2 E25 

Fe 111 1061 827 250 40 3d«   3ds(a4D)4p a'D   y'D° 1   2 F25 
Fe III 1062.272 200 40 3d« - 3d5(a4D)4p a'D - y'D° 2-3 K25 
Fe III 1063 188 250 3d« - 3di(b*F)4p b'F   t'F" 4-4 F?5 
Fe III 1063 309 200 40 3d« • 3d»(i4D)4p a'D - y'D 3-2 E25 
Fc III 1063 872 550 40 3d« - 3ds(a4D)4p a'D   y'D' 3-3 E25 

Fe ill 1064.611 70 3d«   3dJ(a-G)4p b'F   vHT 2-3 F.25 
Fc III 1066 143 350 27 3d«   3d1(a«G)4p aHJ   z'FT 5-6 E25 
Fe HI 1066 181 300 26 3d«   3di(a4G)4p aXi   z'F° 5-4 E25 
Fc III 1068 190 300 27 3d* - 3ds(a*G)4p s»C   z'FT 4-5 K25 
Fe III 1068.299 200 3d*-3d5(a»G)4p b'F   v»G° 4   5 K25 

Fc III 1069.019 300 27 3d«-3d1l-i4G)4p a'G   z'FT 3-4 K25 
Fe III 1070.284 250 3d«-3di(b'F)4p b'G   w'F° 4-3 F.2J 
Fe III 1070 556 200 26 3d*-3ds(a4G)4p a'G - z'F° 4-4 F25 
Fe III 107!.746 300 26 3d«-3di(a4G)4p a'G - z'F° 4-3 F:^5 
Fe III 1072.217 250 fc:j 

Fe III 1074.061 70 26 3d«-3d5(a4G)<p a'G - z'F° 3-3 H25 
Fe III ■ 075.024 250 26 3d«-3d5(a4G)4p a'G   z'F* 3-2 E25 
Fe III 1082.838 250 3d« - 3d5(»4F)4p b'F - u'F° 2-2 K2S 
Fe MI 1083.176 150 3d« - 3ds(a4F)4p b'P • v'D° 0-1 F25 
Fe III 1086.748 300 3d« - 3d5(a4F)4p b'F   u'F" 3-3 E25 

Fe III 1088.224 70 3d«-3d5(a4F)4p b'P - v'D" 1 -1 F25 
Fe III 1089.061 200 3d«-3d5(a4F)4p b'P - v'D° 1 -2 F25 
Fc III 1089.416 250 3d*-3ds(bJF)4p b'G-w'G" 44 E25 
Fc III 1089.671 250 3d*-3ds(a4F)4p b'F  u'F' 4-4 E25 
Fc III 1093.332    P 150 3d« - 3di(a'F)4p a'F-z'G" 3-4 E25 

Fe III 1095.476   P 300 3d«-3dsfc4F)4p b'F  v'D" 2-1 E25 
Fe III 1096.606   P 200 3d« • 3d5(a4F)4p b'F - v'D" 4-3 E25 
Fe III 1097.649    P 70 3d«   3d5(a4F)4p b'F - v'D° 3-2 F25 
Fc III 1098.247    P 300 3d«-3d»(a4F)4p b'P - v'D" 2-3 F25 
Fe III 1099.061    P 150 3d«   3d'(a4F)4p b'P - v'D° 2-2 E25  , 

Fc III 1122.526 600 3d«-3ds(a«S)4p sa'D ■ zsP° 4-3 E25 
Fc ill II24.883 600 3d«-3d5(a«S)4p »asD - z5P° 3-2 E25 
Fe III 1126.728    P 400 3d« - 3d5(a«S)4p #a5D • z5P° 2-1 E25 
Fe III 1128.050   P 550 3d«-3d5(a«S)4,> ya5D   zsP° 3-3 E25 
Fe III 1128.723    P 450 3d«   3d5(a«S)4p ga'D - z5P° 2-2 E25 

Fe II! 1129.190    P 450 3d«-3ds(a«S)4p «a5D   z5P° 1 - 1 E25 
Fe III 1130.404 300 3ds-3d5(a«S)4p j?a5D   z'P" 0-1 E25 
Fe III 1131.194 450 3d« - 3ds(a«S)4p ga'D   z5P° ! -2 E25 
'c III 1131.914 200 3d« - 3ds(a6S)4p ya5D - z5P° 2-3 F.25 
Fc III 1141.272 200 3d«-3d5(a2H)4p b'G-x'H" 4-5 F25 

Fe III 1142.464 250 39 3d*-3ds(a*G)4p a'D - z'F" 2-3 E25 
Fe III 1142.955 300 39 3d*-3di<a4G)4p a'D   z'F° 3-4 E25 
Fc HI 1143.545    P 70 39 3d« - 3d5(a*G)4p a'D - z'F" 2-2 F25 
Fe ill 1143.671    F 200 39 3d«-3d*(a4G)4p a'D - z'F" 1 -2 E25 
Fe III 1382.857 70 3d5(a4G)4s - 3ds(a4F)4p *K, - y5G° 6-6 F.25 

Fc III 1394.024 70 3d«-3d5(a'1G)4p b'F - z'G° 2-3 E25 
Fc HI 1395.213 200 3d«-3d5(a4G14p b'F - z'G" 4-5 E25 
Fc II! 1395.382 20 3d«-3d5(a4G)4p b'F - z'G" 4-4 F.25 
Fc III 1395.750 150 3d«-3d5(a4G)4p b'F - z'G" 3-4 E25 
Fc III 1465.309 200h 3d5(a4G)4p-3d5(a4G)5s z'G" - f5G 2-3 Gil 

Fc III 1465.763 200h 3d5(a4G)4p-3d,(a4G)5s z!G" - f5G 3-3 Gil 
Fc III 1465.820 20h 3d5(a4G)4p-3d5(a4G)5s z'G" - f5G 3-4 G'l 
Fc III 1466.492 250h 3d5(a4G)4p-3d5(a4G)Js ,-sG"   f5G 4-4 Gil 
Fc HI 1467.751 250h 3d5(a4G)4p-3d5(a4G)5s z5G" - f5G 5-5 Gil 
Fc III 1468.526 20h 3d5(a4G)4p-3d5(a4(;)5s z5G°   f5G 5   6 Gil 

Fc III 1468.986 150 3d«-3d5(a4G)4p b'F   z'F" 4-'' E25 
Fe III 1469.881 400h 3d5(a4G)4p ^d'taHi^s z'G"   f5Ci 6-6 Gil 
Fe HI 1471.051 20 3d«-3d5(a4G)4p b'F - z'F" 2-2 E25 
Fe III 1471.638 70 3d«   3d5<a4G)4p b'F ■ z'F" 3-3 E25 
Fc III 1481 169 150 3d5(a4D)4s-3d5(a4F)4p b5D - x'D" 4-4 E25 
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Fe III Fe III 

Element Wavelength Intensity Multiplet 1                        Configuration Term J   J References 

Fe III 1484.241 20 3d3(a*G)4s - 3d5<a»H)4p b'G - X*G° 4-4 E25 
Fe III 1484 546 70 3dl(a4G)4s - 3dl(a»H)4p b»G - x*G° 5  5 E25 
Fe III 1486.265 45IM) 85 3d»(a,S)4p-Jd»(a«S)5s z'P°-e'S 2-3 E25 
Fe III 1493.640 6CO!i 85 3d5(a«S)4p-3d»(a«S)5s z'P"   e'S 3-3 E25 
Fe HI 1495 210 7'Jh 3d»(a4G)4p - 3d»(a4G)5s zsH°  f*G 3-2 Gil 

Fe III 1498.825 70h 3d»(aKi)4p  ldl(*G)5s z'H°  (*G 4-3 Gil 
Fe III 1502.964 150k 3d»(a4G)4p-3d»(a4G)5s z5H°  f5G 5-4 Gil 
Fe III 1504.002 150 3d»(a4D)4s - 3ds(a4F)4p bsD - x5Fc 4-5 E25 
Fe III 1505.166 650h 85 3d»(a*S)4p   3ds(a«S)5s z'P"- e'S 4-3 E25 
Fc III 1507.530 I50h 3d3(a«(;)4p-3ds(a<ü)5s z»H° • fKJ 6-5 Gil 

Fe III 1511.133 150h 3d5U*G)4p - 3d5(a4U)4d z^T-eHS 2-2 Gil 
Fe III 1511.617 300h 3d5(a4G)4p - 3d5(a<G)4d iK}°-cHi 3-3 Gil 
Fe III 1512.192 150h 3d'(a*G)4p   3d5(a«G)5s z5H°  f*G 7-6 Gil 
Fe HI 1512.262 20h 3ds(a4G)4p - 3d5(a4G)4d z5G°  eHJ 4-3 Gil 
Fe HI 1512.346 200h 3ds(a4P)4p • 3dä(a4P)4d z5D°   fsF 0-1 Gil 

Fe III 1512.230 20 3d»(a4P)4p  3ds(a4P)4d zsD°  f5F 1 -2 Gil 
Fc III 1512.8% 150b 3d5(a4G)4p   3ds(a4G)4d zHi -e5F 2-1 Gil 
Fe III 1513.539 300h 3ds(a4G)4p   3d5(a4G)4d zHT  e5F 3-2 Gil 
Fe III 1514.563 150 3ds(a4G)4p   3ds(a4G)4d zHT - e5F 4-3 Gil 
Fe III 1514.948 20h 3d5(a4G)4p-3d5(a4G)4d z5G°  cHi 6-5 Gil 

Fc III 1515.481 300h 3d5la4G)4p - 3ds(a4G)4d ?H}° - e5G 6-6 Gil 
Fc III 1516.222 200h 3ds(a«G)4p - 3d5(a4G)4d zäG°-e5F 5-4 Gil 
Fc HI 1516.591 20 3d5(a4P)4p - ld5(a4P)4d z*D° - l-I 3-4 Gil 
Fc III ',516.790 20h 3d5(a4F)4p-3d5(a4F)5s x5Fc-fe

sF 4-4 Gil 
Fe III 1517.771 20h 3d5(a4D)4p-3d5(a4D)4d >SF°-e5D 2-1 Gil 

Fe III 1518.842 300h 3d5(a4G)4p-3d5(a4G)4d z^T-e^F 6-5 Gil 
Fe III 1521.891 20h 3d5(a4F)4p   3d5(a4F)5s x5F°-g5F 5-5 Gil 
Fe III 1524.522 300 3d5(a4G)4p-3d5(a4G)4d z5G  -e5H 2-3 (ill 
Fe III 1524.658 300 3ds(a<P)4p - 3d5(a4P)4d z5S°-f5F 2-1 Gil 
Fe III 1524.799 70 3d5(a4P)4p - 3d5(a4P)4d z5S° - f5F 2-2 Gil 

Fe III 1525.041 400 3d5(a4G)4p-3d5(a*G)4d z5G°-e5H 3-3 Gil 
Fe III 1525.343 T0 3d5(a4G)4p-3d5(a4G)4d z5G°-e5H 4-4 Gil 
Fe III 1525.634 150 3ds(a4P)4p - 3d5(a4P)4d z5S° - f5F 2-3 Gil 
Fc III 1525.801 400 3d5(a4G)4p-3ds(a4G)4d z»G°   e5H 5-6 Gil 
Fe III 1526.016 150h 3d5(a4D)4p - 3d5(a4D)4d ysp».esD 5-4 Gil 

Fe HI 1527 145 400 3d5(a4Gi4p  3d5(a"G)4d zKT-e'H 6-7 Gil 
Fe III 1527.260 200h 3ds(a4G)4p-3ds(a4G)4d z5G°-e5H 6-6 Gil 
Fe III 1527.767 70h 3d5(a4G)4p-3d5(a4G)5s z5F" - f5G 5   6 Gil 
Fe HI 1528.884 20F 3d5<a2D)4p-3d5(a4F)4d x3D° - h5G 3-3 Gil 
Fe HI 1529.764 200h 3d5(a4D)4p   3d'(a4D)4d y5F°- g5G 3-4 Gil 

Fe III 1530.220 150h 3d5(a2D)4p-3d5(a4F)4d x3D° - h5G 3-4 Gil 
Fe III 1530.431 20h 3d5(a4G)4p-3d5(a4G)5s z5F° - f5G 4-5 Gil 
Fe III 1531.293 400h 84 3ds(a«S)4p-3d5(a;!S)4d z'Pr-e'D 2-3 E25 
Fe HI 1531.644 550h 84 3d5(a6S)4p - 3d5(a8S)4d z'l'°-e'D 2   2 E25 
Fe HI 1531.864 450h 84 3dHa6S)4p - 3d5(aeS)4d z'r1"-e'D 2-1 E25 

Fe HI 1533.439 250F 3d5(a4D)4p-3d5(a4D)4d y1 F° - g5G 4-5 Gil 
Fe HI 1535.421 250b 3d5(a4D)4p-3d-(a4D)4d ysF° - g5(J 5-6 Gil 
Fe III 1536.421 150h 3ds(a4F)4p - 3d5(a4F)4d y5G" - h5G 4-4 Gil 
Fe III 1536.591 70h 3ds(a4F)4p-3d5(a4F)4d y5G° - h5G 5-5 Gil 
Fe III 1536.640 150h 3d5(a4G)4p ^«Pfcr'ClSs z3H° - e3G 6-5 Gil 

Fe HI 1536.830 70h 3d*(a4D)4p-3d5(a4D)5s y5D° - f5D 4 -.-! Gil 
Fe HI 1538.632 650h 84 3d5(a8S)4p - 3d5(a8S}4d z'P°   e'D 3-4 fi-i 
Fc m 1539.128 550h 84 3d5(a8S>4D-3d5(a8S)4d zrr - C7D 3-3 !:">.•> 
Fe III 1539.480 300h 84 3d5(a*S)4p-3d5(u,S)4d z'P"-e'D 3-2 F.25 
Fe III 1540.165 450h 3d5(a4G)4p-3d5(a"G)4d z5Hc-e5I 3-4 Gil 

Fe HI 1540.362 20h 3d5(a2F)4p - 3ds(a4F)4d y3G°-h5G 5-6 Gil 
Fe HI 1540.428 70h 3d5(a4F)4p - 3d5(a4F)4d y5G° - h5G 6-6 Gil 
Fe HI 1540.815 150il 3d5(a4G)4p - 3d5(a4G)5s z3H° - e'G 5-4 Gl! 
Fe HI 1541.818 300h 3d5(a4P)4p - 3d5(a4P)4d z5D° - f5F 4-5 Gil 
Fe III 1542.625 70h 3d5(a4D)4p-3d5(a4D)5s y3D° - e3D 3-3 Gil 

Fe III 1542.965 150h 3ir5(a4G)4p-3d5(a4G)4d z5H° - e5G 3-2 Gil 
Fe III 1543.640 400h 3d5(a4G)4p-3d5(a4G;4d z5H°-e5I 4-5 Gil 
Fe ill 1544.067 200h 3d'(i:4F)4p - 3d5(a4F)4d y5G° - f5H 2-3 Gil 
Fe III 1544.232 250h 3d5(Ä°G)4p-3d5(a4G)5s z5F° - f5G 3-4 Gil 
Fe HI 1545.411 ?.00h 3d5(a4F)4p • 3d5(a4F)4d ysG° - f5H 3-4 Gil 
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3-3 
5-5 
4-5 
3 4 
5-6 

5-6 
4-5 
6-7 
4-4 
5-6 

5-4 
4-3 
6-7 
4-5 
6-5 

5-6 
6-7 
4-4 
7-8 
4-3 

3-3 
4-5 

7-6 
4-3 
4-4 
5-6 
5-5 

2-2 
1 -l 
6-7 
6-6 
6-5 

2-2 
4-5 
7-7 
7-6 
5-6 

3-4 
3-2 
3-4 
5-5 
3-< 

i-3 
2-3 
4-4 
3-3 
1-2 

2-1 
2-2 
1 -1 
1-2 
2-2 

3-4 
3-2 
3-3 
3-4 
3-3 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
E25 
Gl 
K2 
Gl 

Gl 
E25 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gi 
Gl 

Gl 
Gl 
Gl 
Gl 
Gl 

Gl 
Gl 
Gl 
Gl 
Gi 

Gl 
E25 
Gl 
E25 
E25 

E25 
E25 
E25 
E25 
E25 
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Fe III Fe III 

hlemcnl Wavekngth Intensity   1 Multiple! 
-  

Configuration Term J   J References 

Fe III 1614.611 70 3d»(a4G)4s - 3d»(a2I)4p b'G - y3H° 3-4 fc.25 

Fe III 1617.17! 70 3Us(a«G)4s - 3d5(a2I)4p b»G - y'W 4-5 E25 
Fe III 1624.206 150 3ds(a4G)4s ■ 3ds(a*i)4p b»G - y»H° 5-6 F.25 
Fe III 1628.304 200 3d5(a»I)4s-3ds(a*H)4p b'l-x'H' 6-5 E25 
Fe III 1656.831 150 3dJ(a*I)4s - 3ds(a»H)4p a»I - y3I° 7-7 E25 

Fe III 1695.036 150 3ds(a«S)4s - 3dJ(a«S)4p a'S - z5P° 3-3 E25 
Fe III 1709.892 250 3d5(a5H)4s - 3d5(b2F)4p b'H-u'C 6-5 E25 
Fe III 1710.374 200 3d5(a'H)4s - 3ds(b2F)4p b3H - uHi° 5-4 E25 
Fe III 1717.414 150 3d5(a2H)4s-3d5(W)4p b3H - uKi° 4-3 E25 
Fe III 1722.837 250 3d5(a*G)4s - 3d5(a4D)4p aH} - y5F° 6-5 E25 

Fc III 1730.842 250 3ds(a4G)4s-3d5(a4D)4p aKi - ysF° 5-4 F.25 

Fe III 1738.468 200 3d5<a«G)4s-3d'(a4D)4p a*G   y*F° 4-3 E25 
Fe III 1739.201 20 3ds(a1G)4s - 3d5(W)4p c'G  u*G° 5-5 E25 
Fe III 1744.233 200 3d*(a4Ci)4s - 3d5(a4D)4p aHj - y5F° 3-2 E25 
Fe III 1745.638 250 3d5(a4r>)4s - 3ds(a4D)4p asP - x5P° 3-3 E25 

Fe III 1747.260 70 3d5(a4P)4s - 3d5(a4D)4p a»p. xsp° 3-2 E25 
Fe III 1748.177 150 3ds(a4G)4s - 3<J5(a4D)4p aK - y5F° 2! E25 
Fe III 1749.052 70 3d5(a4P)4s - 3d5(a4D)4p a5P - x5P° 2-2 E25 
Fe III 1753.455 20 3d5(a4P)4s   3d5(a4D)4p a'P-x'P' 2-1 E25 
Fe III 1770.247 200 3d5(a3H)4s - 3d5(b2F)4p a'Hw'G" 5-4 F25 

Fe III 1770.554 400 3d5(a4P)4s - 3d5(a4D)4p a5P - y5D° 3-4 E25 
Fe III 1771.975 150 3d5(a4P)4s - 3ds(a4D)4p a5P-ysD° 3-2 E25 
Fe HI 1773.098 70 3ds(a4P)4s - 3d5(a4D)4p a5P-y5D' 2-1 E25 
Fe III 1775.267 70 3d5(a4I')4s - 3d5(a4D)4p a5P - y5D° 1 -1 E25 
Fe III 1775.590 20 3d5(a4P)4s - 3d5(a4P)4p a5P - z3D° 2-1 E25 

Fe III 1775.983 400 3d5(a4P)4s - 3d5(a4D)4p aSp . yS£)° 2-3 E25 
Fe HI 1777.737 70 3d5(a4P)4s - 3d5(a4P)4p a5P - z3D° 1 -1 E25 
Fe III 1791.345 20 3ds(a4P)4s - 3ds(?4P)4p a5P - z3D° 2-3 E25 
Fe III 1793.785 70 3d5(a4D)4s - 3ds(a4D)4p b5D - y3F° 4-4 E25 
Fe III 1797.769 20 3d5(b2F)4s - 3ds(b2F)4p e'F-w'G" 4-4 E25 

Fe HI 1801.766 200 3ds(a»G)4s - 3d5(b2F)4p c'G-w'G" 4-4 E25 
Fe III 1803.330 70 3ds(a2H)4s-3d5(aJG)4p b3»i - "3G° 4-3 F.25 
Fe III 1805.337 150 3d5(a*H)4s-3d5(asG)4p WH - v3G" 5-4 F.25 
Fe III 1808.203 20 3d5(a2F)4s - 3d5(a4F)4p ^F-w^G" 4-5 E25 
Fe HI 1811.924 200 3d5(a4P)4s - 3d5(a4D)4p c3P - y3P° 1-2 E25 

Fe HI 1812.974 150 3d5(a4D)4s - 3d5(a4D)4p b5D - v3D° 4-3 E25 
Fe HI 1819.480 150 3d5(a2H)4s - 3d5(a2G)4p b3H - v=G° 6-5 E25 
Fe HI 1819.718 70 3d5(a2F)4s - 3d5(a4F)4p c3F-w3G° 3-4 E25 
Fe III 1820.496 70 3d5(a4G)4s - ?d5(a4(i)4p a5G - z3H° 6-6 E25 
Fe ill 1821.865 20 3d5(a4G)4s - 3d5(a4G)4p a5G - z3H° 5-6 E25 

Fe HI 1822.183 70 3d5(a4P)4s - 3d5(a4D)4p c3P - y3P° 2-1 E25 
Fe III 1824.659 70 3d5(a2G)4s - 3d5(b2F)4p c3G - t3F" 3-2 E25 
Fe III 1826.156 70 3d5(a4G)4s - 3d5(a4G)4p a5G - z3F° 4-3 E25 
Fe III 1826.267 20 3d5(a4P)4s - 3d5(a4D)4p c3P - y3P° 1 -1 E25 
Fe III 1828.857 70 Ifr&KMs - 3d5(a2G)4p c3G  y'H° 5-5 E25 

Fe III 1829.172 150 3d5(a"G)4s - 3ds(a4G)4p a5G - z3^ 3-2 E25 
Fe HI 1830.623 200 117 3d5(a2H)4s-3ds(a2H)4p b3H - w3H° 5-6 E25 
Fe III 1834.09«, 70 3d5(a4P)4s-3d5(a4D)4p c3P - y3P° 1 -0 E25 
Fe HI 1837.422 70 3d5(a2G)4s-3d5(b2F)4p c3G - t3F° 5-4 E25 
Fe III 1837.588 250 3d5(a2G)4s-3d5(a2G)4p cKj - v3G° 3-3 E">5 

Fe HI 1838.309 450 117 3d5(a2H)4s-3d5(a2H)4p b3H - w3H° 6-6 E25 
Fe HI 1838.62! 70 3d5(a2G)4s - 3d5(a2G)4p c3G - v3G" 3-4 E25 
Fe HI 1838.698 70 3d5(a2D)4s - 3d5(a2F)4p caD - w3F° 2-3 E25 
Fe III 1841.387 200 97 3d5(a4F)4s - 3d5(a4F)4p a5F - x5D° 3-2 E25 
Fe III 1841.536 300 3d5(a2Ci)4s - 3d5(a2G)4p c3G - v3G° 4-4 E25 

Fe III 1842.927 300 97 3d5(a4F)4s - 3d5(a4F)4p asF - x5D° 4-3 E25 
Fe HI lg<3.409 250 3d5(b2F)4s - 3d"(b2F)4p e3F - u3D° 4-3 E25 
Fe HI 1843.502 150 117 3d5(a2H)4s - 3d5(a2H)4p baH - w3H° 4-5 E25 
Fe HI 1843.999 200 3d5(a2D)4s - 3d5(a2F)4p c3D - w3F° 3-4 F.25 

Fe III 1844.263 300 3d6(b2F)4s - 3d5(b2F)4p e3F - u3D° 3-2 E25 

Fe HI 1844.547 400 ::7 3d'I'«2H)4s-3d!S(a2H)4p b3H - w3H° 5-5 E25 
Fe HI 1844.942 200 97 3ds(a4F)4s-3d5(a4F)4p a6F - x5D° 2-1 E25 
Fe HI 1845.304 300 117 3d5(a2H)4s   3d5(a2H)4p b3H - w3H" 4-4 E25 
Fe HI 1845.521 450 97 3d5(a4F)4s - 3ds(a4F)4p a5F - xsD° 3-3 E25 
Fe III 1845.749 70w 3d5(a2G)4s - 3d5(a2G)4p c^ - v3G" 5-4 E25 
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Fe HI Fc ni 

Element Wavelength Intensity   ! Multiple! Configuration Term " ! References 

Fe HI 1846.943 200 3d»(b«F)4s - 3d«(b»F>4p e'F  u'D* 2-1 E25 
Fe HI 1847 348 70 3d»(b»D)4s - 3d»<b»D)4p d'D - v'P* 2-2 E25 
Fe HI 1847.637 150 3d*(a«G)4s-3d'(b»F)4n c'G - u'D* 4-3 E25 
Fe III .'848.130 150 3d»(b»D)4s - 3ds(b*E >4p d'D   v»P* 3-2 E25 
Fe HI 1848.428 20 3d*(a£ü)4s-3dJ(a,C)4p c'G   v*G* 4  5 E25 

Fe III 11148.492 70 3d*(a4F)4s - 3d»(b»F)4p d'F - t'F* 4-3 E25 
Fe III 1848.883 70 3d»(a4F)4s - 3d5(b'F)4p d'F - t'F* 3-3 E25 
Fe III 1849.172 70 3d'(a4F)4s  3d»(b2F)4p d'F - t'F° 2-2 E25 
Fe HI 1849.407 450 97 3d"(a4F)4s - 3dsia4F)4p a'F  x*D° 5-4 E25 
Fc HI 184) 648 70 97 3d»(a4F)4s - 3ds(a4F)4p a'F - x*D° 2-3 E25 

Fe III 184S.960 300 53 3ds(aHi)4s - 3d»(a4P)4p a«G - z$D° 5-4 E25 
Fe HI 1850 200 300 97 3d«(a4F)4« - 3d»(a4F)4p a»F - x»D° 4-4 E25 
Fe III 1850.650 70 53 3ds(a4G)4s-3d4<a4P)4p a*G - z»D° 4-4 E23 
Fe III 1851.261 400 3dä(b»F)4s - 3d'(b2F)4p e'F - u*G° 4-5 E25 
Fe III 1852.366 70 3d5(a2H)4s - 3d8(a2H)4p b'H - w'H° 6-5 E25 

Fe ill 1852.677 400 3di(a1G)4s - 3ds(a»G)4p c'G  v'G" 5-5 E15 
Fe III 1852.812 150 97 3d5(a4F)4s - 3d5(a4F)4p a5F - x'D° 3-4 E25 
Fe III 1854.384 200 97 3d5(a4F)4s - 3d5(a4F)4p a5F  x»D° 1-0 E25 
Fe III 1854.826 60Cw 63 3ds(a4D)4s - 3d5(a4D)4p b'D - xsP° 3-3 E25 
Fe HI 1854.975 300 63 3d5(a4D)4s - 3d5(a4D)4p b'D  x'P" 1-2 E25 

Fe HI 1855.510 200 3d5(a2G)4s   3d'(b2F)4p c'G-u'G0 4-5 E25 
Fe III !856.650 450 63 3d6(a4D)4s-3d5(a4D)4p bsD - xsF 2-2 E25 
Fe III 1858.542 300 63 3d5(a4D)4s - 3d5(a4D)4p b'D - x5P° 0-1 H25 
Fe III 1859.813 300 3ds'b2F)4s-3d5(b2F)4p e'F-u'G" 3   4 E25 
Fe HI i859.955 200 63 3dä(ü4D!4s - 3d5(a4D)4p b5D  x5P° 1 -1 E25 

Fe III 1861 665 200 63 3d»(a4I))4s-3d5(a4D)4p bsD - xsP° 2-1 E25 
Fe III 1862.446 150 3d5(a"F)4s • 3ds(a2G)4p d'F - v*G° 2-3 E25 
Fe III 1863.317 250 62 3ds(a4D)4s - 3d'(a4D)4p bsD - y5D° 1   0 E25 
Fe III 1864.534 70 3d5(a4F)4s - 3d5(a2Ci)4p d'F  vHi" 3-3 E25 
Fe HI 1865.202 450 3d5(b2F)4s - 3ds(b2F)4p c'F-w'F" 3-3 E25 

Fe III 1865.445 150 154 3d5(aJD)4s - 3d5(a2F)4p b'D-v'F" 2-3 EZ5 
Fe III 1865.606 150 3ds(a4F)4s - 3d5(a?G)4p d'F   .XT 3-4 F.25 
Fe III IS66.305 600 52 3di(a4G)4s-3d5(a4G)4p a5G   zsF" 4-3 E25 
Fe III 1866.554 300 52 3d5(a4G)4s-3ds(a4G)4p aKJ - zsF* 3-3 E25 
Fe III 1866.900 150 3d5(a2F)4s - 3ds(a4F)4p b'F-v'D° 3-3 E25 

Fe III 1869.828 650 52 3d5(a4G)4s-3d5(a4G)4p a*G - z5F° 32 E25 
Fe HI 1869.925 250 3d5(b2F)4s - 3d5(b2F)4p e'F - u'G° 2-3 E25 
Fe III 1871.152 600 52 3d5(a4G)4s - 3d5(a4G)4P a5G   z5F° 2-1 E25 
Fe III 1871.319 150 3d5(?4F)4s-3d5(a2F)4p a5F - w'F° 2-3 E25 
Fe III 1871.448 20 3d5,b2F)4p-3d5(a4F)4d uH3° - hHi 3-4 EZ5 

Fe III 1872.214 400 3d5(a2G)4s - 3d5(a2H»4p c'G - w'H° 5-6 E25 
Fe III 1872.515 250 3d5(a4G)4s - 3d5(a4P)4p a»G • z5S° 3-2 E25 
Fe III 1873.534 150 3d5(a4F)4s-3d5(a2F)4p asF - w'F° 3-4 E25 
Fe III 1877.989 800 63 3d5(a4D)4s - 3d5(a4D)4p b5D   y*0° 4-4 E25 
Fe III 1878.550 150 3d5(a4P)4s-3d5(a4P)4p a5P - z'?° 3-2 E25 

Fe III 1880.620 200 ■i2 3d5(a4D)4s-3d5(a4D)4p b5D-y5D' 0-1 E25 
Fe III 1880.704 250 3ds(a2D)4s - 3d*(a2F)4p c3D - y"G° 3-4 E25 
Fe III 1881 178 300 3d5(a2G)4s-3d5(a2H)4p c'G - w'H° 3-4 E25 
Fe III 1881.578 200 3d5(a4F)4s-3d5(a2F)4p a5F - w'D° I   2 E25 
Fe III 1882 147 650 62 UiVa4D)4s-3d5(a4D)4p b5D - y5D° 4-3 E25 

Fe III 1882.3J7 300 3ds(a*GHs - 3d*(asH)4p c'G - w'H" 4-5 E25 
Fe III 1882.979 250 62 3d5(;.4D)4s - 3d5(a4D)4p b50  v5D° 3-4 E25 
Fe III 1883.185 150 3d5(d2F)4s-3d5(a2G)4p bT   v'F" 3-4 E25 
Fc III 1883.394 70 3d5(a4D)4s-3d5(a4P)4p b'D - z'D° 0   i F.25 
Fe III 1883.816 200 62 :d»(a<D)4s-3d5(a4D)4p b5D - y5D° 2-1 F25 

Fe III 1884.253 I50w ids(a2G)4s-3d5ra2H)4p c'G - w'H° 4-4 F.25 
Fe III 1884.596 550 62 3d5(a«D)4s - 3d5(a4D)4p b'D - y5D° 3-2 E25 
Fe III 1885.125 600 96 3ds(a4F)4s - 3d'(a4F)4p a'F-x5F° 5   5 E25 
Fe III 1885.947 300 96 3d5(a4F)4s - 3d5(a4F)4p a*F - x5F° 4-5 E25 
Fe III 1886.607 300 3d5<a4D)4s - 3d»(a4P)4p b5D - z'D° 2-1 E25 

Fe III 1886.757 800 52 3d5(a4G)4s - 3d5(a4G)4p a5G - z5F° 5-4 E25 
Fe III 1887.083 70 62 3d»(a4D)4s - 3d5(a4D)4p bsD - y5D° 2-3 E25 
Fe III 1887.197 550 53 3d5(a4G)4s ■ 3d5(a4P)4p a5G   z5D" 4-3 E25 
Fe III 1887.471 550 52 3d5(a4G)4s-3d5(a4P)4p a*G - z5D° 2-3 E25 
Fe III 1887.734 250 3d5(b2G)4s ■ 3d5(b2G)4p dfi - IH}- 5-5 E25 
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Fe HI Fe III 

kleinem ... waveiengtn intensity 
  
MUUipict Configuration Tenn J-J References 

Fe III 1888.2*0 ISO 3d»(b»G)4s - 3d»(bK5)4p 
1— 

dKJ  PG° 4-5 E25 
Fe III 1889.451 300 53 3d*(»4G)4s - 3d*(a4P)4p a»G - z»D° 3-2 E25 
Fe III 1889.735 250 3d*(a»D)4» - 3d*(a,F)4p b'D-y'D" 2-2 E25 
Fe III 1890.669 900 52 3d*(a«G)4s - 3d*(a«G)4p aKJ   z»P 6-5 E25 
Fe III 1890.893 150 53 3d*(a4G)4s - :ds(a4P)4p a»G   z'D" 2-1 E25 

Fe III 1891 070 25C % 3d»(a4F)4s - 3d*(a4F)4p a»F - K*P 3-2 r.25 
Fe 111 1891.186 200 % 3d»(a4F)4s - 3d*(a4F)4p a*F  x»P 2-1 E25 
Fe III 1891.339 70 3d«(a'F)4s - 3d'(a4F)4p c'F - x*D° 3-2 F.25 
Fe III 1891 516 300» 3d*(b»G)4s   3d»(b1G)4p d»G - t*G" 4-4 E25 
Fe III 1891.909 200 3dI(a,D)4s-3d»(a4F)4p c'D - yT.* 3-4 E25 

Fe HI 1892.073 300 % 3d*(a4F)4s - 3d*(a4F)4p a'F - x'F 5-4 E25 
Fe III 1892.140 300 52 3d*(a4G)4s - 3d»(a4G)4p a*G - z*F 5-5 E25 
Fe III 1892.247 300 % 3d»(a4F)4s - 3d»(a4F)4p a'F - x'F" 4-3 E25 
Fe III 1892.339 70 3d»(a2H)4s - 3d»(a1H)4p b'H - yT 5-6 E25 
Fe III 1892.488 70 3d»(a4D)4s   3d»(a«P)4p b'D - z'D° 1-2 E25 

Fe III 1892.598 70 3d*(a1G)4s - 3ds(a4F)4p cKJ - u'F° 3-2 E25 
Fe III 1892.890 300 96 3d*(a4F)4s. 3d5(a4F)4p asF . X»F 4-4 E25 
Fe III 1893.113 200 3d»(b2D)4s - 3ds(b*D)4p d'D  t3D° 2-3 E25 
Fe III 1893.981 700 83 3d'(a2I)4s - 3d5(a2I)4p a'l - v'H° 5-4 E25 
Fe III 1894.252 300 3d5(a»F)4s - 3di(a,G)4p b'F-v'F" 3-3 E25 

Fe HI 1894.509 200 3d»(a2D)4s-3dl,<a,D)4p c'D-x'D" !-2 E25 
Fe HI 1894.983 250 % 3d6(a4F)4s - 3ds(a4F)4p a'F - xsF° 3-3 E25 
Fe HI 1855.456 1000 34 3d5(a«S)4s - 3d5(a»S)4p a'S - z7Pc 3-4 E25 
Fe HI 1895.635    P % 3d5(a4F)4s - 3ds(a4F)4p a'F - x»F° 3-4 E25 
Fe HI 1895.912 70 3d5(b,G)4s - 3ds(b«G)4p d-'G - tHT 4-3 E25 

Fe III 1896.333 250 3d5(b2G)4s   3d5(b«G)4p d'G - fG° 3-3 E25 
Fe III 1396.734 250 3d5(a2D)4s - 3d5(a2D)4p c'D - x'D° 1-1 E25 
Fe HI 1896.803 600 83 3ds(a2I)4s - 3ds(a'I)4p a'l - y'H° 6-5 E25 
Fe HI 1897.028 250 3ds(a2D)4s - 3d5(a4F)4r c'D - yH3° 3-3 E25 
Fe HI 1897.379 200 83 3d5(a2I)4s - 3d»(a2I)4p a'l - y'H° 5-5 E25 

Fe III 1898.870 400 3ds(a4P)4s - 3ds(a4P)4p c'P-z'S" 2-1 E25 
Fe HI 1899.318 300 96 3ds(bJG)4s - 3d5(b»G)4p d'G - HF" 3-2 E25 
Fe HI 1899.931 300 3d5(b2D)4s - 3d'(b2D)4p d'D - s'F° 3-4 E25 
Fe III 1900.575 70 3d5(a2G)4s - 3d5(a4F)4p c^ - u'F° 3-3 E25 
Fe HI 1901.0% 600 95 3d5(p4F)4s - 3d5(a4F)4p a5F - y5G° 5-6 E25 

Fe HI 1901.379 300 3d5(a2D)4s   3d5(a2D)4p c'D - x'D° 3-3 K25 
Fe HI 1901.540 200 % 3d5(a4F)4s - 3ds(a4F)4p a5F - x5F° 1-1 E25 
Fe HI 1902.076 300 94 3ds(a4F)4s - 3d5(a2F)4p a5F - y'G° 4-5 E25 
Fe III 1902.402 400 3d5(a2D)4s - 3d5(a2D)4p c'D - x'D° 2-3 E25 
Fe III 1902.902 300 3d5(a2F)4s - 3d5(a'F)4p b'F-y'F" 3-3 E25 

Fc HI 190',.159 70 3d5(a4F)4s - 3ds(a2F)4p a5F - w3D° 4-3 E25 
Fe III 1903.257 200 3d5(a4P)4s - 3d'(a4P)4p c'P - z'S° 1-1 E25 
Fe HI 19C3.706 70 3d5(a2G)4s - 3d5(a4F)4p cHi - u'F° 4-3 E25 
Fe HI 1903.983 70 3d5(b2D)4s - 3d5(b2D)4p d'D - t'D° 1-2 E25 
Fe III 1904.257 150 3d5(b2D)4s - 3d5(b2D)4p c'D-w'D" 2-2 E25 

Fe III 1904.402 250 3d5(a4D)4s - 3d5(a4P)4p b5D - z'D° 3-3 E25 
Fe HI 1905.214 70 3d5(b2D)4s - 3d5(b2D)4p d'D - t'D° 3-2 E25 
Fc HI 1905.818 150 % 3d5(a*F)4s - 3d5(a4F)4p a'F - x'F° 1-2 E25 
Fe HI 1906.457 400 108 3d5(a2F)4s - 3d5(a2F)4o c'F - w'F° 4-4 E25 
Fe III 1906.8)4 400 3d5(b2G)4p - 3d5(a8SiSg t'G° - 5G 5-4 E25 

Fe III 1907.577 650 83 3d5(a2I)4s - 3d'(a2I)4p a'l - y'H" 7-6 E25 
Fe III 1907.741 250 83 3d5(a2I)4s - ?U5(a2I)4p a'l - y'H° 6-6 E25 
Fc HI 1909.782 150 3d'(b2D)4s ■ 3d5(b2D)4p d'D - t'D° 1-1 E2-; 
Fe III 1909.S46 150 3ds(b2G)4s - 3d5(b2G)4p d'Gs'F 4-3 E25 
Fe III 1910.172 70 3d5(b2D»4s - 3dMb2D)4p d'D - t»D° 2-1 E25 

Fe III 1910.401 400 57 3d5(a4P)4s-3d5(a4P)4p a5P - y5P° 2   1 E25 
Fe HI 1911.338 450 135 3d5(a2H}4s - 3d5(a2H)4p a'H-x'H" 5-5 E25 
Fe III 1911.703 150 3d5(a2I)4s - 3dsfa4F)4p b'l - ysG° 6-6 F.25 
Fe HI 1912.920 250 57 3d5(a4P)4s-3d'(a4P)4p a5P - y5P° 1-1 E25 
Fe III 1913.386 70 3d5(a2G)4s - 3d5(a«F)4p c'G - u3F° 4-4 E25 

Fc HI 1913.622 250 57 3d5(a4P)4s - 3d8(a4P)4p a5P - y'P" 3-2 E25 
Fe HI 1914.056 1000 34 3d5(a«S)4s - 3d5(a«S)4p a'S - z7P° 3-3 D25 
Fe HI 1915.083 750 51 3d5(a4G)4s ■ 3d5(a*G)4p a'G - z5H° 6-7 K25 
Fe HI 1915.750 150 57 3d5(a4P)4s-3d5(a4P)4p a5P - y5P° 2-2 E25 
Fe III 1916.507 300 95 3ds(a4F)45-3d5(a4F)4p a'F - y5G° 5-5 E25 

H    He   Li   Be    B   C   N   O    F    Ne    Na   Mg   Al   Si   P   S   Cl    Ar   K    Ca   Sc   Ti    V   Cr   Mn   Fc   Co   Ni   Cu    Zn   Ga   Ge    As   Se    Br   Ki 
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Fc III Fe III 

Element 

Fe HI 
Fc III 
Fe III 
Fc III 
Fe III 

Fe III 
Fe HI 
Fe HI 
Fe III 
Fe III 

Fe IH 
Fe HI 
Fe HI 
Fc HI 
Fe III 

Fe HI 
Fe HI 
Fe HI 
Fe IH 
Fe HI 

Fe III 
Fe III 
Fe II! 
Fe HI 
Fe III 

Fe III 
Fe III 
Fe HI 
Fe HI 
Fe III 

Fe III 
Fe HI 
Fe III 
Fe III 
Fe HI 

Fe III 
Fe III 
Fe HI 
Fe HI 
Fe III 

Fc III 
Fe III 
Fe III 
Fe III 
Fe III 

Fe HI 
Fe III 
Fe III 
Fe III 
Fe III 

Fe III 1940.631 
Fe III 1940.769 
Fe HI 1941.633 
Fe HI 1943.481 
Fe III 1943.715 

Fe III 1945.342 
Fe HI 1945.724 
Fe HI 1946.321 
Fe HI 1946.769 
Fe HI 1948.280 

Fc III 1949.462 
Fe HI 1949.666 
Fe III 1950.334 
Fe HI 1951.007 
Fe III 1951.318 

Wavelength 

1917 087 
1*1" .250 
1917.351 
1917.453 
1917.665 

1917.960 
1918.284 
1918.480 
1918.966 
I919.572 

1920186 
1920.260 
1920752 
1921.132 
1921.990 

1922.132 
1922.789 
1923.003 
1923.877 
1924.119 

1924.532 
1925.271 
1925.855 
1920.013 
1926.304 

1926.898 
1927.436 
1927.679 
1928.178 
1928.265 

1928.642 
1928.837 
1928.991 
1929.4!3 
1929.532 

1929.941 
1930.184 
1930.387 
1930.91" 
1931.309 

1931.507 
1932.818 
1936.806 
1937.077 
1937.345 

1937.996 
1938.775 
1938.901 
1939.107 
1940.01S 

Intensity 

150 
250 
550 
600 
150 

400 
450 
450 
200 
250 

250 
150 
150 
150 
70 

70 
1000 
450 
450 
250 

100 
250 
200 
500 
1000 

200 
300 
150 
250 
300w 

250 
250 
70 
250w 
70 

150 
'59w 

1000 
150b 
70 

300 
250b 
200 
950 

250 
250 
650b 
70 
550 

150 
250 
200 
950 
150 

800 
150 
20 

200 
200 

150 
200 
65Ö 
800 
200 

Multiple! | 

108 

95 
101 

57 
108 

107 

95 

51 
95 
57 

79 

57 
34 

95 

51 

79 

51 

61 
95 

51 
51 

95 
106 

61 

79 

79 
51 

61 
106 

79 
95 

116 
68 
68 

Configuration 

M»(a»F)4s - 3d*(a»F>4p 
3d*(b"G)4s - 3d'(ö1G)4p 
Sd*(.«F)4i - 3d»U'-F)4p 
W(i»I)4« - 3d*(a*I)4p 
3d1ia'I)4s - 3ds(a«I)4p 

3d»(a«D)4s 
3d«(a4P)4s 
3d»(a»F)4s 
3d»(a4F)4s 
3d»(a2F)4s 

3d*(a»D)4p 
3d»(a4P)4p 
3d4(a»F)4p 
3d*(a4F)4p 
3d*(a*F)4p 

3d»(a4F)4s - 3d»(a4F)4p 
3d»(b»D)4s - 3d,(bID)4p 
3d»(a2H)4s - 3d»(a»G)4p 
3d»(b»D)4s - 3d'(b»D)4p 
3d*(a»H)4s - 3d5(a»G)4p 

3d»ia JF)4s 
3d»(a<G)4s • 
3d'(a4F)4s 
3dtt(a4P)4s 
3d'(b*F)4* 

3ds(a4F)4p 
3d»(a*G)4p 
3d5(a4F)4p 
3d5(a4P)4p 
3d5(b»F)4p 

3ds(a4D)4s - 3ds(a4D)4p 
3d»(a2F)4s - 3d5(a2F)4p 
3ds(a2F)4s - 3ds(a*G)4p 
3ds(a4P)4s - 3d3(a4P)4p 
3ds(a«S>4s - 3d4(a«S)4p 

3d5(b2G)4» - 3d»(b2G)4p 
3d5(a2D)4x - 3d5(a2D)4p 
3d5(a4F)4p - 3ds(a4D)5s 
3d5(a*F)4s - 3d5(a2F)4p 
3d5(a!F)4s - 3d5(a4F)4p 

3ds(a2I)4s- 
3d5(a2D)4s- 
3d5(a4F)4s - 
3ds(a4F)4s - 
3d3-a4G)4s 

3d5(a4D)4s - 
3d5(a2H)4s - 
3d5(a*G)4s- 
3d5(b2D)4s - 
3d'(b2D)4s - 

3d5(a4D)4s • 
3d5(a4F)4s - 
3d5(a2G)4s 
3d5(a4G)4s- 
3d5(a4G)4s- 

3d5(b2G)4s - 
3ds(a4F)4s 
3d'(a2F)4s • 
3d5(a4F)4s- 
3d'(a4D)4s 

3ds(a4D)4s 
3d»(a*G)4s■ 
3d5(a4D)4s• 
3d5(a4G)4s 
3d5(a2F)4s 

3ds(a2I)4p 
3ds(a2D)4p 
3d'(a4F)4p 
3d5(a4F)4p 
3ds(a4G)4p 

3d*(a4D)4p 
3d5(b2F)4p 
3d5(a4G)4p 
3d5(b2D)4p 
3d5(b2D)4p 

Jd5(a4D)4p 
3d5(a4F)4p 
3d5(a2H)4p 
3d3(a4G)4p 
3ds(a4G)4p 

3d5(b2G)4p 
3ds(a4F)4p 
3d5(a2F)4p 
3d5(a2D)4P 

3d5(a4D)4p 

3d5(a4D)4p 
3d5(a2G)4p 
3d5(a4D)4p 
3d"(a4G)4p 
3d6(a4F)4p 

3d5(a4D)4s - 3d5(a4D)4p 
3d5(a2F)4s - 3d5(a2F)4p 
3d5(b2G)4s-3d5(b2G)4p 
3d5(b2G)4s-3d5(b2G)4p 
3d5(b2G)4s - 3d5(bsG)4p 

3d5(a4D)4s 
3d5(a4F)4s 
3d5(a2H)4s 
3d5(a4G)4s■ 
3d'(a4G)4s 

3d5(a4D)4p 
3d5(a4F)4p 
3d5(a2H)4p 
3d«(a«GH?: 
3d«(a4C)4k. 

Term 

c'F-w'F 
d'G-r'F 
a*F - y«G" 
b'l-z'P 
a»I-z>K' 

c»D sjr 
a»P - y»F 
csF - w'F 
d'F u'F 
c»F - w»D° 

a'F - yK)' 
d1D-s»F° 
i'H-y'H" 
d»D s'F 
tr-H - v3F 

cJF xsF 
aK) z»H° 
asF  yKT 
a'P y'F 
c'F-w'G" 

b'D - yaP° 
c'F - w3F° 
b'F-y'G" 
a5P - y»r 
a7S   z7P° 

d'G-r'F 
c'D - x3P° 

x5F° - f5D 
b'F 
asF 

y'D" 
y*G° 

a3I-z'H° 
b'D-z'P" 
d3F - u3F° 
d3F - u3F° 
a5G - z5H° 

b'D 
a'H 
a5G 
d3D 
d3D 

y3P° 
t3F° 
z5H° 
s3F° 
s3F° 

b5D - y5F° 
a5F-y5G° 
c3G - v'iJ 

aH} - z5H° 
aKJ - z5H° 

d3Q . V3H» 

a5F - y5G° 
c3F - y3Gc 

a5F - x3D° 
b5D-y*F° 

b3D - y3P° 
c'G-x'F" 
b3D - y3P° 
aHJ - z5H° 
c3F-x5F° 

b5D - y5F" 
c3F - y3G° 
d3G - v3H° 
d3G- 
d'G 

b3D 
a5F 
b3H- 

v3H° 
v'G° 

y3P° 
y5G° 
y3I° 

J   J 

b3G - z3G° 
b3G - z'G' 

4-4 
2-3 
5-5 
3-3 
4-3 

4-5 
5-6 
3-4 
3-3 
3-4 

3-2 

5-4 
3-2 
1-0 
3-2 
3-3 

5-5 
2-1 

2-2 
5-4 
4-5 
1-2 
2-2 

4-5 
2-3 

4-5 
I -1 
4-4 

1 -1 
4-3 
2-1 
2-3 
3-2 

6-7 
5-5 
5-4 

References 

E25 
fc25 
E25 
E25 
E25 

E25 
E25 
E2> 
E25 
E25 

E25 
E25 
E25 
F25 
E25 

F.25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25,K8 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 

E25 
E25 
E25 
E25 
E25 
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Fe III Fe III 

Element Wavelength 
  

Intensity M Itiplel Configuration Tern J   J Reference« 

Fe III 1952.362 150w 68       i 3d*(a4G)4» - 3d»(a*G)4p W-zKT 4-5 E25 
Fe ill 1952.514 200 68       1 3d*<a4G)4s - 3d,(a4G)4p bHi-z*G° 3-4 E25 
Fe HI 1952.648 700 68 3d»(a4G)4* - 3d»(a«G)4p VG-zHl' 4   4 E25 
Fe III 1953.202 250 3d*(b*F)4s - 3d'(a>G)4p e'F-y'ri* «-5 E25 
Fe HI 1953.322 900 68 3d*(a«G)4s - 3d*(a<G)4p b»G - z«G° 3-3 E25 

Fe HI 1953.488 650 68 3d»(a4G)4s - 3d»(a<G)4p b*G-z*G* 4-3 E25 
Fe HI 1953.821 70 3d,(b*F)4s - 3d*(b2F)4p t'Ft'F' 4-3 E25 
Fe III 1953 968 250 3d»(b2F)4s - 3d*(b»F)4p e3F  IT 3-3 E25 
Fe III 1954.223 650w 61 3d»(a4D)4s - 3d5(a4D)4p b*D - y»F° 2-3 E25 
Fe III 1954.769 250 3d*(a'F;4s - 3d*(a4F)4p c3F  y»G° 4-5 E25 

Ft III 1954.975 550 116 3d»(a,H)4i - 3d»(a2H)4p b3H   y»I* 5   6 E25 
Fc III 1955943 20 3ds(a«P)4s - 3d3(a4D)4p c»p . yJD° 2-3 E25 
Fe HI 1957.137 200 3d*(a2G)4s - 3d5(a*G)4p c»G   v'F 5-4 E25 
Fe III 1957.375 150 3d»(rt»F)4: - 3d»(b*F)4p e3F - tJF° 2-2 E25 
Fe III 1957 938 400 147 3ds(a2G)4s - 3d*(a*<j)4p c'G-y'H" 4-5 E25 

Fe III 1958 583 700 55 3d»(a4P*4s-3dJ(a4P}4p a5P  zsD° 3-4 E25 
Fe III 1958.732 300 3d5(a2G)4s - 3d*(a*G)4p cH) - v»F 3-2 E25 
Fe III 1959.020 200 3d»(a4F)4s - 3ds(a4F)4p d'F  vJD° 2-1 E25 
Fe HI 1959.324 550 61 3ds(a4D)4s-3ds(a4D)4p b'D - y5F° 1 -2 E25 
Fe III 1960.318 900 82 3d»(a2I)4s - 3d5(a2I)4p a'li'K' 7-8 E25 

Fe HI 1961.010 300 3d5(a4F)4s-3ds(a4F)4p d'F • v3D° 4-3 E25 
fr III 1961.230 400 61 3ds(a4D)4s - 3d5(a4D)4p b'D-y'f" 2-2 E25 
Fe HI 1961.456 70 3d5(a4F)4s - 3d5(a4F)4p d'F - v3D° 3-3 E25 
Fe HI 1961.724 70 3dä(a4F)4s - 3d5(a4F)4p d3F - v3D° 2-2 E25 
Fe HI 1962.717 300 61 3ds(a4D)4s - 3d5(a4D)4p bsD  y5F° 0-1 E25 

Fe HI 1962.958 250 3d5(b2F)4s-3d5(b2F)4p e3F-t3F° 4-4 F25 
Fe III 1963.209 70 3d5(a2F)4s - 3ds(a4F)4p c3F - y«G° 4-3 E.5 
Fe III 1963.461 70 3d5(a2H)4s - 3d5(a4F)4p b3H - WKT 5-4 E25 
Fe III 1964.019 300 82 3d5(a2I)4s - 3d5(a,I)4p al-z^K' 7-6 E25 
Fe III 1964.169 550 82 3d5(a2I)4s - 3d5(a2I)4p a3I-z3K° 6-6 E25 

Fe HI 1964.260 450 61 3d'(a2G)4s-3d5(a2G)4p cK) - v3F° 4-3 E25 
Fe III 1964 776 550 82 3d5(a2I)4s - 3d5(a2I)4p a3I - z»K° 5-6 E25 
Fe III 1965.309 550 106 3d5(a2F)4s - 3ds(a2F)4p c3F - y*G" 3-4 E25 
Fe HI 1966.074 200 3d5(4S)4s - 3d5(a2S)4p a3S - w3P° 1-2 Gil 
Fe III 1966.201 150 61 3ds(a4D)4s - 3d5(a4D)4p b5D - y5F° 2-1 E25 

Fe III 1966.740 550 116 3d4(a2H)4s - 3d5(a2H)4p b3H - y'I° 4-5 E25 
Fe III 1967.352 250 3d5(b2G)4s - 3d5(b2G)4p d'G-w'H" 4-5 E25 
Fe HI 1968.625 150 3ds(a2H)4s - 3d5(a2H)4p a'H-w3H° 5-6 E25 
Fe HI 1972.245 150 3d5(b2F)4s - 3d5(a2G)4p e3F - v3G° 2-3 225 
Fe HI 1972.638 150 3d5(b2F)4s - 3ds(a2G)4p e3F - v3G° 3-4 E25 

Fe III 1973.578 20 3d5(a2G)4s - 3ds(a2F)4p c»G - y'F" 4-3 E25 
Fe III 1976.126 550 54 3d5(a4P)4s - 3d5(a4G)4o a5P - z'F" 3-3 E25 
Fe HI 1978.417 250 54 3d5(a4P)4s - 3ds(a4G)4p a5P - z5F° 2-3 E25 
Fe HI 1978.626 150 3d5(a2H)4s - 3ds(a4F)4p b3H - w^" 6-5 E25 
Fe HI 1979.002 70 3d5(a4F)4s - 3d5(a2G)4p d3F - v3F° 4-4 E25 

Fe III 1980.392 150 3d5(b2F)4s - 3d5(a2G)4p e3F-v3G° 4-5 E25 
Fe III 1982.076 400 54 3d5(a4P)4s-3d5(a4G)4p a5P - z5F" 2-2 E25 
Fe III 1982.805 550 56 3d5(a4P)4s - 3d5(a4P)4p a5P-z5S° 3-2 E25 
Fe HI 1983.123 20 3d5(a2F)4s - 3d5(a4F)4p c3F - y5G° 3-3 E25 
Fe III 1983.676 150 81 3d5(a2I)4s - 3d5(a2I)4p a3I - z'V 6-5 E25 

Fe III 1984.027 450 86 3d5(a2D)4s - 3d5(a2D)4p c3D - x3F° 3-4 E25 
Fe III 1984.288 600 81 3d5(a2I)4s - 3ds(a2I)4p a3I - z3I° 5-5 E25 
Fe III 1985.105 200 56 3ds(a4P)4s - 3d5(a4P)4P a5P-z5S° 1-2 E25 
Fe III 1987.006 70 3d5(a4F)4s - 3d5(a2G)4p d3F - v3F° 2-2 E25 
Fe III 1987.503 1000 50 3d5(a4G)4s - 3dHa4G)4p a^J-zKi" 6-6 E25 

Fe HI 1987.810 200 56 3d5(a4P)4s - 3d5(a4P)4p a'P-z'S" 1 -2 E25 
Fe HI 1989.975 450 50 3d5(a4G)4s - 3d5(a1G)4p a5G - z5G° 6-5 E25 
Fe HI 1991.613 950 50 3d5(a4G)4s - 3ds(a4G)4p a5G - zK," 5-5 E25 
Fe III 1992.017 600 81 3d5(a2I)4s - 3d5(a2I)4p a3I - z3I° 7-7 E25 
Fe HI 1997.196 600 81 3d5(a2I)4s-3d5(a=I)4p a3I - z3l° 6-7 E25 

Fe HI 1992.427 70 50 3ds(a4G)4s - 3d\a4G)4p asG - z*G" 4-5 E25 
Fe HI 1992.858 400 106 3d3(a2F)4s - 3d5(a2F)4p c3F - y3G° 2-3 E25 
Fc HI 1993.262 450 50 3d5(a4G)4s - 3ds(a4G)4p asG - zH3° 5-4 E25 
Fe HI 1994.073 900 50 3d5(a4G)4s-3u6(a4G)4p a5G - zfG° 4-4 E25 
Fe HI 1994.366 70 50 3d5(a4G)4s - 3d5(a4G)4p a5G - zsG° 3-4 E25 
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Fe III Fe V 
  

hlemcnl Wavelength Intensity Multiple! Configuration Term J   J Reference» 

Fe III 
Fe 111 
Fc lil 
Fc III 
Fc III 

Fc III 

199.*   .66 
1995 563 
1996 420 
1999 100 
1999.588 

1999 893 

450 
800 
800 

70 
600 

200 

50 
50 
50 

55 

3ds(a«G)4» - 3d»(VG)4p 
3d,(a4G)4s;  3d*(a4G)4p 
3di(a4G)4s - 3d»(a4G)4p 
3d»(a4P)4s - 3d*(a4D)4p 
3ds(a4P)4s ■ 3d*(a4P)4p 

3ds(a4P)4s-3ds(a*G)4p 

a»G   z«G° 
a»G  z*G" 
a«G   z*G° 
c'Pi'P* 
a»r • z*D* 

a*P   z'f 

4-3 
3-3 
2-2 
2-3 
3-3 

3-4 

E25 
E25 
E25 
E25 
E25 

E25 

IRON IV (Fe3+), Z = 26 
Ground State  !s22s22p83s23p63d5 «S^ (23 electrons) 

Ionization Potential [452 000] cm >; [56] eV 

r.lcment Wavelength     j   Intensity      Multiplet j                          Configuration Venn J   J References 

Fe IV 525.68              1000                                                      3ds-3d4(sD)4p s's >r % -% K2I 
Fe IV 526.28            >   750 3d»-3d4 CD) 4p g'S - «P° %-% K2I 
Fe IV 52660               600 3ds-3d4(»D)4p g'S-»P° %-% K21 
Fe IV 597.54     P 3d4   !d4(5D)4p a4P  z4D° %-% K8 
Fe IV 598.82      P 3d»   3d4(5D)4p a4P  74D° %-* K8 

Fe IV 607.54     P 3d* - 3d4(»D)4p a^ - z4F° "A   % K8 
Fe IV 608.81      P 3d5-3d4(sD)4p 3*G   z4F° *k-% KS 
Fe IV 610.39     P 3d5 - 3d4(5D)4p a4D   z4D° %-% K8 
Fe IV 612.02     P 3ds-3d4(sD)4p a4D - z4D° *-% K8 
Fe IV 62101      P 3ds  3d4(5D)4p a^   z4F° %-% K8 

Fe IV 632.64     P 3ds-3d<(sD)4p a4D - z4F" %-* K8 
Fe IV 634.45      P 3ds-3d4(5D)4p a«D  z4F° % - % K8 
Fe IV 635 56     P 3d5  3d4(5D)4p a4P   z4P° ■»-■» K8 
Fe IV 647.68     P 3ds-3d4(sD)4p a4D - z4F° %-* K8 
Fe IV 650.12     P 3ds-3d4(sD)4p a4D - z4P° %■% K8 

Fc IV 654 62     P 3ds-3d4(5D)4p a4D - z4P° *k-% K8 
Fe IV 66674     P 3d5-3d<(5D)4p a4F   z4D° % -% K8 
Fe IV 668.31      P 3d5-3d4(5D)4p a4F-z4D° %-% K8 
Fc IV 693.36     P 3d5-3d4(5D)4p a4F - z4F° %-% K8 

IRON V (Fe4+), Z = 26 
Ground State  ls22s22p63s23p63d4 5D0 (22 electrons) 

Ionization Potential [621 000] cm1;  [77] eV 

Klcmenl Wavelength Intensity Multiplet Configuration Term J-J References 

Fc V 364.292 300 3d4-3d3(a4P)4p ga'D - z5P" 2-3 B25 
Fe V 364.795 400 3d4-3d»(a4P)4p ja'D - zsP° 3-3 B25 
Fe V 3 6-1.973 300 3d4-3d3(a4P)4p #a5D - z5P° 1-2 B25 
Fc V 365.339 300 3d4-3d3(a4P)4p ga'D - z5P° 2-2 B25 
Fe V 365.440 600 3d4-3d3(a4P)4p ga5D - zäP° 4-3 B25 
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Fe V Fe V 

Element Wavelength Intensity Multiple! Configuration Term ^rn References 

Fe V 3t»5.634 300 3d4   3d3(a"P)4p gl,*D - z'P" I -I 
— 

B25 
Fe V 365.858 600 3d4 - 3d'(a4P)4p gi*D z»r 3-2 B25 
Fe V 366 001 30U 3d4-3d3(a4P)4p *asD - z»Pc 2-1 B25 
Fe V 373.720 500 3d4 - 3d3(a«H)4p a3H   xKT 4-5 B25 
Fe V 374.240 400 3d4-3d»(a»H)4p a»H - xKT 5   4 B25 

Fe V 374.464 200 3d4-3d'(a1:H)4p a'H - iKT 5   5 B25 
Fe V 374.864 500 3d4 - 3d3(a*H)4p a'H   xHT 6  5 B25 
Fe V 379.032 too 3d4 - 3d*(a4F)4p ga*D - zHT 4  5 B25 
Fe V 379.294 300 3d4 - 3d'(a4F)4p «a»D - zKT 3-4 B25 
Fe V 380 664 300 3d4-3d3(a*H)4p a*G - \*0° 3-3 B25 

Fe V 381 152 200 3d4  3d3(a*H)4p a3« • xHi° 4-3 B25 
Fe V 381.260 300 3d4-3dJ(a'H)4p a>G - xHJ" 4-4 B25 
Fe V 381.467 50 3d4 - 3d'(a,H)4p a>G - x*G° 4-5 B25 
Fe V 381.671 50 3d4-3d'(a«H)4p a'G-x'G3 5-4 B25 
Fe V 381 88! 400 3d4-3d'(a»H)4p aHi - xH}" 5   5 B25 

Fe V 383 484 300 3d4-3dJ(a4F)4p ga*n - z'D' 2-3 B25 
Fe V 384.212 300 3d4 - 3d»(a4F)4p ga*D - z'D° 12 B25 
Fe V :84.610 200 3d4 - 3d3(a4F)4p *asD - z3D° 2-2 B25 
Fe V 384.8^6 100 3d4 - 3d'(a4F)4p ga5D - z3D° I -I B25 
Fe V 384.957 600 3d4   3d3(a4F)4p gasD  z5F° 4  5 B25 

Fe V 385.023 400 3d4-3ds(a4F)4p *a5D - z'F" 3-4 B25 
Fe V 385.740 500 3d4 - 3d3(a4F)4p yasD - zsF° 1 -2 B25 
Fe V 385.869 500 3d4-3d3(a4F)4p #asD  z5F° 3-3 B25 
Ft V 386.156 400 3d4 - 3d3(a4F)4p sa5D - z5F° 2-2 B25 
Fe V 386.256 50 3d4 - 3d3(a4F)4p ga*D z5F° 0-! B2<i 

Fc V 386.483 100 3d4 - 3d3(a4F)4p «asD - z*F° 1 -1 B2.< 
Fe V 386.585 100 3d4-3d3(a4F)4p ga5D • z5F° 4-3 B25 
Fe V 386.737 300 3d4-3d3(a4F)4p *a5D - z5F° 3   2 B25 
Fe V 386.783 400 3d4   3d3(a4F)4p ga'D - zsDe 3   4 B25 
Fe V 386.897 400 3d'   3d3(a4F)4p #a5D - z3F 2-1 B25 

Fe V 387.199 500 3d4 - 3<J»(a4F)4p #asD - z5D° 2-3 B25 
Fe V 387.500 600 3d4-3d»(a4F)'V gifD   z5D° 4-4 B25 
Fe V 387.616 400 3d4 - 3d3(a4F)4p ga5D - z5D° 1 -2 B25 
Fe V 387.775 400 3d4-3d3(a4F)4p ?a5D • z5D° 3-3 B23 
Fe V 387.983 300 3d4 - 3d3(a4F) Ip ya5D  zsD° 0-1 B25 

Fe V 388.500 200 3d4-3d3(a4F)4p £asD - z5D° 4-3 B25 
Fe V 388.607 200 3d4   3d3(a4F)4p j?asD - z5D° 3-2 B25 
Fe V 392.907 600 3d4 - 3d3<a»G)4p a3H - y VJ° 6-5 B25 
Fe V 393.270 500 3d4-3d3(a*G)4p a3H   y\V 5   4 B25 
Fc V 393.911 400 3d4-3d3(a*G)4p aJH-y^0 4-3 B25 

Fe V 395.155 300 3d4-3d3(aKJ)4p a3F    '3G° 4-5 B25 
Fe V 395.789 200 3d4-3d3(a*G)4p a3F - y3G° 3-4 B25 
Fc V 396.773 300 3d4 - 3d'(a»G)4p a3F - y3G° 2-3 B25 
Fe V 396.902 50 3d4-3d3(asG)4p a3F - y3G° 3-3 B25 
Fe V 400.625 400 3d4-3d3(a3G)4p a^ - yHi° 5-5 B25 

Fe V 401.030 200 3d4-3d3(aIG)4p a3G - y^" 4-4 B25 
Fe V 401.639 200 3d4-3d3(a3G)4p a3G - y3G° 3-3 B25 
Fe V 402.197 100 3d4-3d3(aIG)4p aäG - y3G° 4-3 B25 
Fe V 414.790 100 3d4-3d3(a4F)4p a3F - z3F° 3  4 B25 
Fe V 415.0OG 400 3d4-3d3(a4F)4p a3F - z3F° 4   4 KfS 

Fe V 415.825 100 3d4-3d3(a4F)4p a3F - z3F° 2-3 B25 
Fe V 415.972 300 3d4-3d3(a4F)4p a3F - z3F° 3-3 B25 
Fe V 416.208 500 3d« - 3dn(a4F)4p a3F - z3F° 4-3 B25 
Fe V 416.910 200 3d4-3d3(a4F)4p a3F - z3F° 2-2 B25 
Fe V 417.048 100 3d4 - 3d3(a4F)4p a3F - z3F° 3-2 B25 

Fe V 417.382 600 3d4-3d3(a4F)4p a3H - zHT 6-5 B25 
Fe V 417.516 50 3d4-3d3(a4F)4p a3H • z3G" 4-4 B25 
Fc V 418.033 600 3d4-3d3(a4F)4p a3H - zHi° 5-4 B25 
Fe V 418.457 300 3d4 - 3d3(a4F)4p a3H   z3G° 4-3 B25 
Fe V 419.915 300 3d4 - 3d3(a4F)4p a^V-iKS 4-5 B25 

Fe V 420.546 300 3d-   3d3(a4F)4p a3G - z3F° 4-4 B25 
Fe V 420.874 200 3d4  >d3(a4F)4p a3F - z3G° 3-4 B25 
Fe V 421.045 500 3d1-3d3(a4F)4p a3G - z3F° 5-4 B25 
Fe V 421.682 200 3d4 - 3d3(a4F)4p a3F - z3G° 2-3 B25 
Fe V 421.765 400 3d<-3d3(a4F)4p a3G - z3F° 4-3 B25 
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Fc V Fe V 

Element Wavelength lntcniity Mulliplet Configuration Tens J   J Reference» 

Fe V 422.287 600 3d*   3d»(»4F)4p a»G   z'F 3-2 B25 
Fe V 423.833 200 3d« - 3d'U4F)4p a'P  z»T>' 0-1 B25 
Fe V 424.733 300 3d« - 3d'<a4F>4p a*P z'D* 1-2 B^ 
Fe V 425.476 100 3d4   3d»(a4F)4p a«P I'D* 1   1 B25 
Fe V 125.589 100 3d" - 3d'(a4F)4p a»G   z*G' 4-5 B25 

Fe V 425.840 50 3d4 - 3d'(a4F)4p aJP - z»F* 0   1 B25 
Fe V 426.045 500 3d4-3d'(a4F)4p a'P  z'D' 2-3 B25 
Fe V 426.097 500 3d4 - 3d'<a4F)4p a»G  zX»' 5-5 B25 
Fe V 426609 100 3d4 - 3d'(a4F)4p a'P  z'F 1 -2 B25 
Fe V 426.745 300 3d4 - 3d'(a4F)4r a'F  z'D" 3-3 B25 

Fe V 426814 400 3d4 - 3d'<a4F)4p aXJ  z'G' 4-4 B23 
Fe V 426.969 300 3d4 - 3d'(a4F)4p a'F  z'D' 4-3 B25 
Fe V 427.190 300 3d4-3d'(a4F)4p a»G  zHT 3   3 B25 
Fe V 427.320 100 3d4 - 3d'(a4F)4p a»G   z'G' 5-4 B25 
Fe V 427.442 200 3d4-3d'(a4F)4p a»P  z'D' 2-2 B25 

Fe V 427.782 100 3d4-3d3(a4F)4p a»G   z'G" 4-3 B25 
Fe V 427.918 200 3d4 - 3d'(a4F)4p a3P - z'D" 0   1 B25 
Fe V -.2*000 50 3d4   3d'(a4F)4p a»F - i'D" 2-2 B25 
Fe V 428 131 300 3d4 - 3d»(a4F)4p a3F - z»D° 3-2 B25 
Fe V 428.292 50 3d4-3d'(a4F)4p a'P-z'F 2-3 B25 

Fe V 428 763 500 3d4 - 3d'(a4F)4p a'F  z'D" 2-1 B23 
Fe V 428.909 500 3d4 - 3d3(a4F)4p a3P   z*D° 1 -2 B25 
Fe V 429.206 100 3d4-3d'(a4F)4p a'F   z'F" 4-3 B25 
Fe V 430.053 100 3d4 - 3d3(a4F)4p a'F - z'F° 3-2 B25 
Fe V 430.624 20C 3d4 - 3d3(a4F)4p a3P - z'D" 2-3 B25 

Fe V 431.541 300 3d4-3d3(a4F)4p a'F - z'D" 4-3 B25 
Fc V 432.340 300 3d4 - 3d'(a4F)4p a'F - z'D" 3-2 B25 
Fe V 432.919 100 3d4-3d3(a4F)4p a'F - z'D" 2-1 B25 
Fe V 1302.99 100 3d3(a4F)4s   3d3(a4F)4p a'F - z'G" 3-3 B25 
Fe V 1303 59 100 3d3(a4F)4s - 3d3(a4F)4p a'F - z"G- 5-5 B25 

Fe V 1357.18 100 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D" 2-2 B25 
Fe V 1359.41 100 3d3(aV)4s - 3d'(a«F)4p a'F - z'D° 1 -1 B25 
Fe V 1361.42 500 3d3(a4F)4s • 3d3(a'F>4p a'F  z3D° 4-3 B25 
Fe V 1363.00 400 3d3(a4F)4s - 3d'(; 4F)4p a'F - z'F" 3-4 B25 
Fe V 1363.72 300 3d3(a4F)4s-3d3(i"F)4p a'F - z'F" 4-5 B25 

Fe V 1365.14 300 3d3(a4F)4s - 3d3(a4F)*p a'F - z'D° 3-2 B25 
Fe V 1365.73 300 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F° 2-3 B25 
Fe V 1371.00 400 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F" 1-2 B25 
Fe V •373.68 600 3d3(a4F)4s-3d3(a4F)4p a'F - z'F' 3-3 B25 
Fe V i 376.45 600 3d3(a4F)4s - 3d3(a4F)4p a'F - z'F" 5-5 B25 

Fe V 1380.18 200 3d'(a4F)4s - 3d3(a4F)4p a'F - z'F" 1 -1 B25 
Fe V 1384.37 100 3d3(a4F)4s-3d3(a4F)4p a'F - z'F" 4-3 B25 
Fe V 1384.75 100 3d3(a4F)4s-3d'(a4F)4p a'F - z'F" 3-2 B25 
Fe V 13S5.32 200 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D" 3-4 B25 
Fe V 1386.43 50 3d3(a4F)4s • 3d3(a4F)4p a'F - z'F° 5-4 B25 

Fc V 1388.17 500 3d3(a4F)4s-3d3(a4F,»4p b3F - z3F° 2-3 B25 
Fe V 1389.05 100 3d3(a4F)4s-3d'(a4F)4p b3F - z'F° 3-4 B25 
Fe V 1389.97 50 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D° 2-3 B25 
Fe V 1394.77 300 3d3(a4F)4s - 3d3<a4F)4p a'F - z'D" 1-2 B25 
Fe V 1398.15 300 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D" 3-3 B25 

Fe V 1400.30 400 3d3(a4F)4s-3d3(a4F)4p b3F - z3F° 2-2 B25 
Fe V 1402.45 600 3d3(a4F)4s - 3d3(a4F)4p b'F - z'F" 3-3 B25 
Fe V 1406.78 700 3d3(a4F)4s - 3d3(a4F)4p b3F - z3F° 4-4 B25 
Fe V 1408.19 100 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D° 2-1 B25 
Fe V 1409.19 600 3d3(a4F)4s - 3d3(a4F)4p a'F - z'D0 4-3 B25 

Fe V 1409.51 700 3d3(a4F)4s - 3d3(a"F)4p a'F - z'D° 5 - 4 B25 
Fe V 1420.39 300 3d3(a4F)4s-3d3(a4F)4p b3F - z3F° 4-3 [525 
Fe V 1430.6! 800 3d3(a4F)4s-3d3(a4F)4p a'F - z'G" 5-6 B25 
Fe V 1440.59 700 3d3(a4F)4s - 3d3(a4F)4p a'F - r*G° 4-5 Bu 
Fe V 1448.91 600 3d3(a4F)4s - 3d3(a4F)4p a'F - zHT 3-4 B25 

Fe V 1454.71 300 3d3(a4F)4s - 3ü (a4F;.4p a'F - z'G" 5-5 B25 
Fe V 1455.59 500 3d3(a"F)4s - 3d3(a4F)4p b3F - z3G° 2-3 B25 
Fe V 1456.23 500 3d3(a4F)4s   3d3(a"F)4p a5F - z'G" 2-3 B25 
Fe V 1459.85 500 3d*(a4F)4s - 3d3(a4F)4p b3F - z'G" 3-4 B2? 
Fc V 1460.86 200 3d3(a4F)4s - 3d3(a4F)4p a'F - z'G" 4-4 JB2i 
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Fc V Fe VI ! 

Otm*T* Wavelength Intensity Multipkt CoafigiHTtioa Term J-J References 
  

Fe V 
Fe V 
Fe V 
Fe V 
Fe V 

Fe V 
Fe V 
Fe V 
Fe V 
Fe V 

1462.67 
1464.73 
1465.37 
1479.29 
1532 80 

1533.57 
1543.66 
1544.50 
1550 90 
1554.27 

300 
600 
300 
400 
400 

200 
?00 
300 
200 
100 

3d»U4F)4* - Jd»(*«F)4p 
3d*(»«F)4s - 3d"(a4F)4p 
3d»(»4F)4s - 3d,(««F)4p 
3<PU«F)4s   3J'(»«F)4p 
3d»(i4F)4i   3d»(««F)4p 

MWFHs - 3d»(»«F)4p 
3d»(«4F)4s - 3d»U4F)4p 
3d3(a4F)4» - 3d3(»4F)4p 
3d»(a4F)4s-3d'<a4F,4p 
3d»(a4F)4s - 3d*(;,4F)4p 

a»F-z-G* 
b3F-z\T 
»»F - z«G* 
b>F - zKJ* 
b*F - z*D' 

b»F  z»D* 
b»F  z*D* 
b»F  z»F 
b*F  zTO' 
b*F - z»D" 

1-2 
4-5 
3-3 
4-4 
3-3 

2-2 
2-1 
2-3 
3-2 
4-3 

B25 
B25 
B25 
B25 
B'J 

Bl» 
B2 
B; 
B2J 
B25 

IRON VI (Fe5<), Z = 26 
Ground State  ls*2s22p83s23p«3d3 *FVi (2) electrons) 

Ionization Potential [815 000] cm1; [101] eV 

Element Wavelength 
 1 

Intensity Multiple! Configuration 
, 1—.  

Term J-J    ]    Kefe^-Kes 

Fe VI 276.947 300 3d» - 3d2(a3P)4p ga«F - y4D° %-'/» B24 
Fe VI 277.569 600 3d3 - 3d*(a»P)4p ga4F - y<D° *-% B24 
Fe VI 277.610 200 3d3 - 3d2(a3P)4p ga*F - y4D° %-* B24 
Fe VI 277.951 300 3df - 3d2(a,P)4p gz'F - y4D° %-% B24 
Fe VI 278.149 500 3ds-3d'(a*P)4n ga4F - y4D° %-% B24 

Fe VI 2T&.339 500 3d'-3d2(a3P)4p ga*F - y4D° *-% B24 
Fe VI 27S.471 300 3d3 - 3d»(a3P)4p *a4F - y4D° %-Vi B24 
Fe VI 283.770 500 3d5 - 3d2(a'G)4p aK5 - z2H° *->% B24 
Fe VI 284.504 400 3d3 - 3d2(a'G)4p a-G-i'H" %-% B24 
Fe VI 287.333 100 3d3-3d»(a3F)4p ?£4F - z«G' %-% B24 

Fe VI 288.551 400 3d3   3d2(a3P)4p z'V - z4P° %-% B24 
Fe VI 289.112 500 3d3-3d2(a3P)4p a4P - z4P° %-% B24 
Fe VI 289.302 400 3d3 -3d2(a3P)4p a4P-z4P° *-* B24 
Fe VI 289.468 300 3d3 - 3d2(a3P)4p a4P-z4P° %-* B24 
Fe VI 289.520 400 3d3-3d2(a3F)4p ga4F - z*D° *-% B24 

Fe VI 289.672 200 id3 - 3d»(a'P)4p a4P - z4P° Mi-Mi B24 
Fe VI 289.851 400 ,                          3d3-3d2(a3P)4p a*P - z4P° %-'A B24 
Fe VI 290.038 400 3d3- (d2(a3P)4p a4P-z4P° *-% B24 
Fe VI 290.089 400 3d3 - 3d2(a3F)4p ga4F - z2D° %-% B24 
Fe VI 290.146 400 3d3 - 3d2(a3F)4p ga4F - z2D° %-%. B^4 

Fe VI 290.271 600 3d'-3d2(a'G)4p a2H - z2H° ■%••% B24 
Fe VI 290.302 500 3d3   ids(a1G)4p a^ - yKT %-% B24 
Fe VI 290.499 200 3d' - 3d2(a3F)4p ia"F   z4D° % - % B24 
Fe VI 290.577 400 3d3 - 3d2(a3F)4p ga4F   z2D° %-% B24 
Fe VI 290.737 400 3d3-3d2(a'G)4p a»G   yKT •*.-% B24 

Fe VI 290.890 200 3d3   3d2(a3F)4p ga4F - z4T %-** B24 
Fe VI 291.020 500 3d3-3d2(a3F)4p ga'F - z-D" %-% B24 
Fe VI 291.184 600 3d3 - 3d2(a3F)4p ga'F - z4D° %-% B24 
Fe VI 291.229 600 3d3-3d2(a»G)4p a2H - z2H" %-% B24 
Fe VI 291.473 500 3d3-3d2(a3F)4p ga'F-^D" %-% B24 

Te VI 291.632 200 3d'-3d2(a'G)4p a2H - z»H° "h-°h B24 
Fe VI 291.800 500 3d3 - 3d2(a3F)4p ga4F-z4IV %-% B24 
Fe VI 291.829 500 3d3 - 3d2(a3P)4p a4P - y4nc %-% B24 
Fe VI 291.931 50 3d3 • 3d2(a3F)4p g.i'F ■ z2F' %-% B24 
Fe VI 292.038 200 3d3-3d2(a3F)4p g:\4V - z2F° %-% B24 

Fc VI 292.343 100 3d'-3d2(a3F)4p ga4F - z2F° %-% B24 
Fe VI 292.597 400 3da - 3d2(a3P)4p a4P - y4D' %-% B24 
Fc VI 292.736 700 3d3-3d2(a3F)4p ga4F - z2F° % - Vi B24 
Fe VI 292.925 500 3d3-3d2(a3F)4p ga*F - z2F° %-% B24 
Fe VI 293.046 200 3d",-3d2fa3F)4p ga4F - z4F° %   % B24 
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Fe VI 

F-. VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
F« VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

Fe VI 
Fe VI 
Fe VI 
Fe VI 
Fe VI 

293.214 
293.292 
293.384 
293.488 
293.745 

293.820 
293.966 
294.040 
294.265 

'   294.339 

294.520 
294.665 
294.850 
294.960 
295.014 

295.042 
295.634 
296-7 
296.723 
296.808 

296.9r<< 
297.131 
297.308 
297.568 
299.579 

299.803 
3OO.907 
303.558 
304.221 
304.551 

305.200 
305.837 
306.460 
306.823 
306.922 

307.013 
307.375 
307.404 
307.800 
307.884 

308.007 
308.187 
308.383 
308.534 
308.644 

308.960 
S08.993 
309.627 
310.274 
310.601 

310.807 
311.138 
311.236 
311.702 
312.263 

314.299 
314.814 
315.027 
315.506 
317.319 

318.364 

Fe VI 

;oo 
400 
400 
400 
800 

1Ü0 
800 
50 

700 
500 

700 
400 
400 
400 
400 

200 
400 
100 
300 
500 

600 
200 
700 
800d 
100 

we 
200 
400 
700 
700 

400 
100 
100 
200 
500 

200 
400 
300 
300 

50 

300 
200 
200 
400 
500 

300 
300 
100 
500 
400 

50 
100 
200 
700 
700 

300 
100 
400 
300 
300 

3d» - 3d«(a»P)4p 
3<J» 3d»(a»P)4p 
3dJ 3d»(a»F,4p 
3d» - 3d*(a»F)4p 
3d»-3d»(a»F)4p 

3d» - 3d»(2»F)4p 
3d»-3d»(a»F)4p 
3d»-3d»(a»P)4p 
3d» 3d»(a»F)4p 
3d»-3d2(a»F)4p 

3d» - 3d2(a»F)4p 
3d»-3d»(a'F)4p 
3d»-3d2(a»F)4p 
3d»-3d»(a*F)4p 
3d» - 3d2(a'F)4p 

3d» - 3d»(a»F)4p 
3d»-3d*(a»F)4p 
3d»-3d»(a»F)4p 
3d»-3d»(a»P)4p 
3d»-3d*(a*P)4p 

3d» - 3d2(a»P)4p 
3d» - 3d»(a'G)4r: 
3d» - 3d,<a:U)4p 
3d'-3d2(a'G)4p 
3d» - 3d»(a»P)4p 

3d» - 3d»(a»P)4p 
3d»-3d2(a»P)4p 
3d»-3d»(a'F)4p 
3d»-3d»(a»F)4p 
3d»-3d2(a»F)4p 

3d»-3d2(a»F)4p 
3d»-3d2(a»F)4p 
3d»-3d2(a3F)4p 
3d3-3d2(a»F)4p 
3d»-3d'(a»F)4p 

3d3-3d2(a3F)4p 
3d»-3d»(a»F)4p 
3d» - 3d2(a3F)4p 
3d»-3d»(a»F)4p 
3d3-3d2(a3F)4p 

3d»-3d'(a»F)4p 
3d»-3d»(a»F)4p 
3d»-3d2(a»F)4p 
3d»-3d»(a»F)4p 
3d»-3d2(a»F)4p 

3d»-3d'(a»F)4p 
3d» - 3d»(a»F)4p 
3d»-3d»(a»F)4p 
3d»-3d2(asF)4p 
3d3-3d2(a»F)4p 

3d»-3d2(a3F)4p 
3d»-3d2(a3F)4p 
3d»-3d2(a»F)4p 
3d»-3d2(a»F)4p 
3d3-3d2(a»F)4p 

3d»-3d2(a»F)4p 
3d»-3d2(a»F)4p 
3d»-3d2(a»F)4p 
3d»-3d2(a3F)4p 
3d3-3d2(a»F)4p 

a4P-y«D' 
a»G - y*D' 

*a4F-z4F° 
ga*F-z<G° 
*a4F-z4F* 

ga4F-z*F" 
ga*F-z*f 
a»G - y«n° 

ga*F - z4F° 
ga4F - zHT 

ga*F - z*F° 
*a4F-z4F 
^F-z4^ 
sa4F-z4F° 
gz*F-z<G° 

ga*F-z*G° 
ga*F-z*G° 
?a4F-z<G° 
a»D - z*p° 
a4P - z«S° 

a«P-z<S" 
a»H - y«G° 
a2H - y*G° 
a'H - y«G° 
a»D - y*V° 

a»H - y«D° 
a»D - y*D° 
a»G - z«G" 
a»G - z»G° 
a»G - z»G° 

a»G - zKJ" 
a4P - z»D° 
a4P-z»D° 
a4P - z»D° 
a4P - z4D° 

a4P - z»D° 
a4P - z4D° 
a»G - z*D° 
a4P - z4D° 
a»G - z4D° 

a4P - z4D° 
a4P-z4D° 
a4P-z4D° 
a»G - z4D° 
a4P-z»F° 

a»G - z4D° 
a4P - z»F° 
a»G - z»F° 
a»G - z»F° 
a»G - z2F° 

a4P  z4F° 
a4P z4F° 

a»H - z»G° 
a2H - z»G° 
a2H - z*G° 

2P-z»D° 
a*G - z^0 

a2D - z»D° 
a2D - z4D° 
a2D - z*F° 

%-% 
%-* 
*-%   B24 
%-%    B24 

B24 
B24 
B24 
B24 
B24 

BZ4 
B24 
B24 

*-%    B24 

%-%   B24 

tt-«A 

B24 
B24 
B24 
B24 

an 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

%-%    B24 

*-%   B24 
%-%   E24 

B24 
BZ4 
B24 
B24 

B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 

B24 
B24 
B24 
B24 
B24 
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Fe VII re Vii 

IRON VII (Fe6+), Z = 26 
Ground State !s*2s22p«3s*3p«3d2 3Fa (20 electrons) 

Ionization Potential [1 016 000] cm '; [126] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Refi-'tnce» 

Fe VII 150.185 50 3d»-3d4f <>»3F - y'D* 2-1 E5 
Fe VII 150.280 100 3d» ■ 3d4f ga'F  y'F 2-3 E5 
Fe VII 150.402 50 3d' - 3d4( ga'F - y'D" 3-2 E5 
Fe VII 150.524 100 3d»-3d4f ga'F  y'D' 4-3 E5 
Fe VII 150.806 500 3d'-3d4f ga'F - z»G° 2-3 E5 

Fe VII 150.851 500 3d'-3d4f ga'F-z'G" 3-4 E5 
Fe VII 151.022 600 3d'-3d4f ga'F - z*G" 4-5 E5 
Fe VI! 151.044 100 3d»-3d4f ga'F - z*G° 3-3 E5 
Fe VII 151.143 200 3dJ-3d4f ga'F - z*G° 4-4 E5 
Fe VII 151.268 50 3d* - 3d4f ga'F-z'H" 3-4 E5 

Fe VII 151.430 400 3d*-3d4f ga'F - z'H° 4-5 E5 
Fe VII 151.485 50 3d» - 3d4f ga'F - y'F 3-4 E5 
Fe VII 151.510 400 3d»-3d4f ga'F-y'F 2-2 E5 
Fe VII 151.673 420 3d»-3d4f ga'F - y'F 3-3 E5 
Fe VII 151.748 100 3d»  3d4f ga'F - y'F° 3-2 E5 

Fe VII 151.780 500 3d* - 3d4f ga'F  y'F 4-4 E5 
Fe VII 151.968 100 3d'-3d4f ga'F - y'F 4-3 E5 
Fe VII 152.069 300 3d'-3d4f ga'F - z'G" 4-4 E5 
Fe VII 152.906 50 3d»-3d4f a'D-y'F 2-1 E5 
Fe VII 153.658 50 3d»-3d4f a'D  y'F 2-1 E5 

Fe VII 153.742 20 3d* - 3d4f a'D - y'F 2-2 E5 
Fe VII 154.039 300 3^»-3d4f a'D - y'D" 2-3 E5 
Fe Vi; 154.214 50 3'   - 3d4f a'D-y'D" 2-2 E5 
Fe VII 154.269 100 3d' - 3d4f a'P-y'F 0-1 E5 
Fe VII 154.304 200 t'i    3d4f a'P-y'P" 1-0 E5 

Fe VII 154.334 400 3d-* - Jd4f a'D-y'F" 7.-3 E5 
Fe VII 154.359 100 3d'-3d4f a'P - y'P" 1-! E5 
Fe VII 154.446 50 3d'-3d4f a'P - y'P" 1-2 E5 
Fe VII 154.562 :;oo 3d»-3d4f a'P - y'F 2-1 E5 
Fe VII 154.648 >00 3d'-3d4f a'P - y'F 2-2 E5 

Fe VII 154.701 400 3d»-3d4f a'D-y'D" 2-2 E5 
Fe VII 154.846 300 3d'-3d4f a'P-y'D" 0-1 E5 
Fe VII 154.885 100 3d'-3d4f a'D-z'G" 2-3 E5 
Fe VII 154.920 400 3d»-3d4f a'P-y'D" 1-2 E5 
Fe VII 154.945 400 3d»-3d4f a'P - y'D° 2-3 E5 

Fe VII 155.122 50 3d'-3d4f a'P - y'D° 2-2 E5 
Fe VII 155.243 200 3d'-3d4f a'P-y'F" 2-3 F.5 
Fe VII 155.412 50 3d'-3d4f a'P-y'D0 1-2 E5 
Fe VII 155.548 50 3d»-3d4f a'D-y'F" 2-3 E5 
Fe VII 155.991 500 3d»-3d4f a'G - z'H° 4-5 E5 

Fe VII 158.163 300 3d* - 3d4f a'G - y'F° 4-4 F.5 
Fe VII 158.477 400 3d'-3d4f a'G-z'G" 4-4 E5 
Fe VII 165.081 300 3d'-3d4f a'S-y'P" 0-1 E5 
Fe VII 165.95 600 3d' - 3d4f a'S - y'P°        ? 0-1 Fll,K8 
Fe VII 166.629 50 3d* - 3d 41 a'S - y'D' 0-1 E5 

Fe VII 228.866 20 3d»-3d4p ga'F - z'P"        ? 2-1 B5.K8 
Fe VH 231.043 100 3d»-3d4p ga'F - zsF° 3-4 E5 
Fe VII 231.726 300 3d'-3d4p ga'F - z'F" 4-4 E5 
Fe VII 232.256 290 3d2  3d4p ga'F - z'F" 3-3 E5 
Fe VII 232.442 200 3d'-3d4p ga'F - z'F" 2-2 E5 

Fe VII 232.948 100 3d'-3d4p ga'F - z'F" 4-3 E5 
Fe VII 233.021 300 3d' - 3d4p ga'F - z'F" 3-2 E5 
Fe VII 233.762 50 3d'-3d4p ga'F - z'D" 2-2 E5 
Fe VII 234.336 200 3d'-3d4p ga'F - z'D" 3-2 E5 
Fe VII 234.754 200 3d'-3d4p a'D-z'P" 2-1 Es 

Fe VII 235.659 200 3d'-3d4p ga'F - z'D° 3-2 E5 
Fe VII 236.388 50 3d'-3d4p a'P - z'P" 1-1 E5 
Fe VII 236.779 20 3d'-3d4p a'D-z'F" 2-3 E5 
Fe VII 236.865 20 3d' - 3d4p a'P-z'P" 2-1 E5 
Fe VII 238.040 20 3d'-3d4p a'D - z'P" 2-2 E5 

525-2nr,  f) - 73 
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Fe VII Fe Vni 

Element W»vekBgth Intensity Multiple! Configuration Term J-J References 

Fe VII 238.386 100 3d»-3d4p a'D - z'P" 2-1 E5 
Fe VII 239.728 100 3d'-3d4p a'P-z'F 1-2 E5 
Fe VII 239.851 50 3d:   3d4p a»P-z"r 0-1 E5 
Fe VII 240.049 50 3d« - 3d4p »»p-z»r 1-0 E5 
Fe VII 240.076 50 3d«-3d4p a«P-z»P' 1-1 E5 

Fe VII 240.216 200 3d*-3d4p a*P -i*?° 2-2 E5 
Fe VII 240.565 50 3d»-3d4p a»P - z»P* 2-1 E5 
fe VII 243.370 400 3d*-3d4p a'G - z'F* 4-3 E5 
Fe VII 244.535 100 ~4* - 3d4p aV - z'F° 2-2 E5 
Fe VII 245.151 120 3d»-3d4p a'D-z'D* 2-2 E5 

Fe VII 245.492 120 3d«-3d4p a3P - z»D" 1-2 E5 
Fe VII 246.005 20 3d»-3d4p a»P-z»D0 2-2 E5 
Fe VII 247.458 50 3d'-3d4p a'P-z'D" 2-2 E5 

IRON VIII (Fe7+), Z = 26 
Ground State  ls22s22p83s23p63d *Dy2 (19 electrons) 

Ionization Potential 1 218 400 cm"1;  151.06 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe VIII 93.46 100 3d-7f g'D - 2F° %-% Al 
Fe VIII 93.61 200 3d-7f g2D-2F° %-% Al 
Fe VIII 98.37 200 3d-6f g'D - 2F° %-% Al 
Fe VIII 98.54 300 3d-6f S2D - 2F° %-% Al 
Fe VIII 107.872 400 3d-5f g'D - 2F° %-tt K28 

Fe VIII 108.083 400 3d-5f g'D - 2F° %-% K28 
Fe VIII 112.25 250 3p63d-3p53d(3D°)4s g2D - JD° %-% F31.C16 
Fe VIII 112.47 350 3p«3d-3ps3d(3D°)4s g'D - 2D° %-% F31.C16 
Fe VIII 112.49 350 3p83d-3ps3d(3D°)4s ?

2D - aD° %-"& F31.CI6 
Fe VIII 112.70 250 3p63d-3p53i(3D°)4s g'D - 2Da y,-* F31.CI6 

Fe VIII 112.93 500 3p83d-3ps3d(1F°)4s g'D - 2F° %-% F31.C16 
Fe VIII 114.05 150 3ps3d-3p53d(3D°)4s g'D - 4D° %-% F31.CI6 
Fe VIII 114.29 300 3p«3d-3ps3d(3D°)4s g'D - «D° %-% F31.C16 
Fe VIII 114.56 300 3p63d-3p53d(3D°)4s g2D - 4D° %-% F3I.C16 
Fe VIII 116.18 400 3p83d-3p53d(3F°)4s g'D - 2F° %-% F3I.C16 

Fe VIII 116.43 0 3p«3d-3p53d(3F°)4s S2D-2F° %-% F31.C16 
Fe VIII 117.18 500 3p63d-3p53d(3F°)4s g

2D - 2F° »A-'A F31.C16 
Fe VIII 117.65 300 3p«3d-3p53d(3F°)4s g*D*F %-% F31.C16 
Fe VIII 118.28 300 3p63d-3p53d(3F°)4s S

2D-"F %-% F31.C16 
F; VIII 118.63 150 3p«3d-V3d(3P°)4s g2D-JP° %-% F31.C16 

Fe VIII 118.89 400 3p»3d-3p53d(3P°)4s j2D.2P" %-% F31.C16 
Fe VIII 119.37 400 3p63d-3pä3d(3P°)4s g

2D - 2P° %-% F31.CI6 
Fe VIII 120.31 150 3p"3d-3p53d(3P°)4s 

3d-4f 
g'D- 4P°         ? %-% F31.C16 

Fe VIII 130.939 400 g'D-'V %-% K28 
Fe VIII 131.242 450 3d-4f g'D - 2F° %-% K28 

Fe VIII 167.49 700 3p«3d-3p53d2 g2D - 2D° %-% Gl.Fll 
Fe VIII 167.64 700 3p«3d-3p53d2 g'D - 'D° %-% Gl.Fl! 
Fe VIII 168.03 700 3p»3d-3p53d2 g'D - 'D° %-% Gl.Fll 
Fe Vili 168.18 800 3p«3d-3p53d2 g'D - *D' %-% Gl.Fll 
Fe VIII 168.54 800 3p»3d-3p53d2 g'D-2P° %-% F1I.C17 

Fe VIII 168.90 700 3p«3d-3p53d2 g'D - JP° %-Vi Fil,Cl7 
Fe VIII? 174.03 100 A2,Fll 
Fe VIII 185.22 800 3p«3d-3p''3d2 g2D - 2F° »A-% Gl.Fll 
Fe VIII 186.60 800 3p«3d-3p53d2 g2D - 2F° %-*k Gl.Fll 
Fe VIII 187.27 600 3p»3d-3p53d2 g'D - 2F° %-% F11.C17 
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Fc VIII Fe IX 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe VU! 
Fe VIII 
Fe VIII 
Fe VHS 
Fe Via 

Fe VIII 
Fe VIII 
Fe VIII? 

:^!.762 
195.476 
196.046 
222.189 
223.870 

365.873 
370.432 
373.20 

250 
1000 
750 
200 
200 

400 
500 
300 

3d  4p 
3d-4p 
3d-4p 
4p-6i 
4p-6s 

4p-5s 
4p-5» 

*SD-*P* 

g*D*r 
SP*-*S 
lP*-*S 

«P*  *S 
*P*-*S 

Vt-V, 

Vi-Vi 

KM 
KM 
KM 
KM 
KM 

KM 
KM 
Al 

IRON IX (Fe8+), Z = 26 
Ground Slate  ls22s22p«3s*3p6 »So (18 electrons) 
Ionization Potential  1 895 800 cm1; 235.04 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 
■ -    r 

Fe IX      '    72.35 10 3p,-3p»(»P°)5s *>S-%[%]" 0! A! 
Fe IX 73.63 20 3pt-3p*PP*)5s glS-*[*)' 0-1 At 
Fe IX 82.43 30 3p,-3p5(,P°)4d g>s-(%,%r 0-1 Al 
Fe IX 83.45 40 3p«-3p»(,I;')4d *'S -(%,%)" 0-1 Al 
Fe IX 103.566 80 3p«-3p»4s glS - 'P° 0-1 F10.K29 

Fe IX 105.208 60 3p«-3ps4s «'S-»P° 0-1 FI0.K29 
Fe IX 111.713 10 3p»3d - 3p«4f »P° - »D 0-1 FlO.Wl 
Fe IX 111.791 20 3p»3d-3p»4f >P°. 3D 1-2 FlO.Wl 
Fe IX 112.01 10 3p'3d-3p54f 3P° - *D 1-1 Wl 
Fe IX 112.0% 40 3p53d-3p*4f »P° - »D 2-3 F10,W1 

Fe IX 112.37 10 3p'3d-3p»4f *Y°-'G 3-4 W1.K8 
Fe IX 113.793 60 3p53d - 3p54f JF-.3G 4-5 FlO.Wl 
Fe IX 114.024 40 3ps3d - 3p»4f »F-»G 3-4 FlO.Wl 
Fe IX 114.111 20 3ps3d - 3p«4f 'F°-»G 2-3 F10.W1 
Fc IX 115.353 30 3F

s3d-3ps4f H)°-'F 2-3 FlO.Wl 

Fe IX 115.996 30 3p»3d-3p54f *0' - 'F 3-4 FlO.Wl 
Fe IX 116.193 3p53d-3p»4f 'F-'D 3-2 F10.K8 
Fe IX 116.42 40 3ps3d-3ps4f »D° - »F 2-3 Wl 
Fe IX 116.803 50 3p53d-3ps4f 'D° - 'G 3-4 FlO.Wl 
Fe IX 171.075 900 3p«-3p53d #'S-'P° 0! F2.FU 

Fe IX 217.108 400 3p«-3p53d g'S->D° 0-1 F2.B5 

H   He   Li   Be   B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Fe X 
Fe X 

Fc 
Fc 
Fe 

Fc 
Fe 
Fe 
Fe 
Fe 

Fc 
Fc 
Fc 
Fc 
Fe 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

Fc 
Fe 
Fe 
Fc 
Fc 

Fc 
Fc 
Fc 

IRON X (Fe»*), Z = 26 
Ground State  ls*2s*2p33s*3ps »P», (17 electrons) 

Ionization Potential 2 114 000 cm '; 262.1 eV 

62.8 
75.865 
76.006 
76.495 
76 53 

76.822 
77.45 
77.627 
71.728 
7T:i2 

77.8S5 
78.151 
78.769 
89.577 
94.012 

Fe X 95.338 
Fe X 95.374 
Fe X 96.122 
Fe X 96.788 
Fe X 97.122 

Fe X 97.591 
Fe X 97.838 
Fe X 100.590 
Fc X 101.435 
Fe X 101.733 

Fe X 101.846 
Fe X IJ2.095 
Fe X 102.192 
Fe X 102 v*t 
Fe X 102.82V 

Fe X 103.164 
Fe X 103.319 
Fc X 103.724 
Fe X 104.248 
Fc X 104 638 

Fc X 137.027 
Fc X 139 868 
Fe X 140.296 
Fe X 140.678 
Fe X 142.019 

Fc X '44.328 
Fe X 170.58 
Fc X 174.58 
Fc X 175.26 
Fc X 175.48 

177.24 
i80.45 
182 31 
184.53 
190.02 

210.67 
345.75 
365.57 

30b 

20 

20b 
10 

400 

100 
300 
400 
200 
300 

10 
10 

400 

20 

100 
700 
600 

800 
700b 
300 
600 
400 

200 
10 

3p*-3p4('D>5s 
3p»-3p4('D)4d 
3p1 3p4('D)4d 
3p,-3p4('D)4d 
3ps-3p4('D)4d 

3p»-3p4('D)4d 
3ps-3p4('D)4d 
3p*-3p4(»P)4d 
3ps 3p4(3P)4d 
3p* • 3p*(3P)4d 

3p1-3f
4(:,P)4d 

3p»-3pVP)4d 
3ps-3p4(3P)4d 

3p4(3P)3d-3p<('S)4f 
3p»-3p4(>D)4s 

3ps-3p4(3P)4s 
3p'-3p4('D)4s 

3D» - 3p4(3P)4s 
3p4-3p4(3P)4s 
3ps-3pVP)4s 

3ps 

3p» 
3p4(3P)3d 
3p4(3P)3d 
3p4<3P)3d 

3p4(»P)3d- 
3p4(3P)3d- 
3p4(!D)3d 
3p4(3P,3d 
3p4('S)3d 

3p4(3P)3d 
<p4('S)3d 
3p4(3P)3d 
3p4('D)3d 
3p4('D)3d 

3p4(3P)3d 
3p4('D)3d 
3p4(JI')3d- 
'-■'(,D)3d- 

|i'l 'i'Md- 

3p4('l))3d- 
3p'- 
3p*- 
3p' 
V- 

3p4(3P)4s 
3p4(3P}4s 
3p4(3P)4f 
3p4(3P)4f 
3p4(3P)4f 

- 3p4(-1P)4f 
- 3p4(=F)4f 
-3p4('D)4i 

Ip'(3P)4f 
-3pVS)4f 

3p4(3P)4f 
3p4('S)4f 
3p4(3P)4f 
3p4('D)4f 
3p4('D)4f 

3p4(3P)4p 
3p4('D)4p 
3p4(3P)4p 
3p4CD)4P 
V<'n)4p 

3pVD)4p 
3pi('I))3d 
3p-:''D)?d 
3p'(D)3d 
3p4('IH3d 

3p5-3p"(lI) 
3ps-3p4(»n,'   i 
3p»-3p4('|)).id 
3ps-3p<( |))3d 
3p5- V('D)3d 

3p5-3p4(3P)3d 
ls\3p5-3s3p6 

3ss3p5-3s3p* 

g'r *D 
«3P° »p 
g*r »D 
g'r »s 

gf-v 
*'PC »s 
g*r T 
f«P°  4F 
g*r - 'D 

g*r »D 
«3P° »p 
tf'P" - »D 

4D - »F° 
g*P"  *D 

g*r «D 
gip°.*p 
g'P° »p 
g*r 4P 

g'V°  3P 
«*P°-4P 

4D - 4F° 
4F-"G° 
*F  *G° 
4F *G° 
4F 4G° 
Hi »H° 
*V-*G° 
2I) - 2F° 

2f.     2G» 

»D-'F° 
"F-'G" 
2F  *G 
«F-«G» 
4D - 4P° 
Ki  »F° 
4F-4D° 
m. 2F» 
2D - >F° 
2F -2D' 

g*P° -2D 
g*r 2D 
g*p° -2D 
g'PL -2P 

g2P° 2P 
gzr H' 
K*F 2P 
«2P° 2S 
er 2S 

gtp 2D 
g2P° 2S 
g'p°- 2S 

'k ■ % 

% - S    EM 

%-% 

%-% 

F23 
FlO 
FlO 
FlG.Bs 
F23 

FlC 
F23 
FlO 
FlO 
FlO 

FI0.B5 
FlO 
Fm.ps 
B5.KS 

K20 
EM 
KM 
KM 
EM 

fi - *h E20 
%-% LM 
% •%   FI0.B5 

^ ■% 

%-% 
*-% 

% - % 
%-% 
% - % 
% ■% 

FlO 
FlO 

FlO 
FlO 
CI0 
FlO 
FlO 

FlO 
FlO 
FlO 
FlO 
FlO 

F!0 
FlO 
FlO 
FlO 
B5.K8 

FlO 
% -% FI3.B5 
% -% F13.FI1 
'h -% F13.F1I 
% -lA F13 

% •% Fu.Fll 
lh % FlJ.Fll 
*k % Fl3,B5 
\ ■A FlJ.Fll 
'/2 % F13.E3I 
3n It FI1.WI4 
% - >k \ F2.B5 
V, . 'h F2 
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Fe XI Fe XI 

IRON XI (Fe"), Z - 26 
Ground State  lss2s*2pc?s }p« 3P, (16 electrons) 

Ionization Potential 2 342 000 cm »;  290.4 eV 

Klemeflt Wavelength Intensity Multiple! Configuration Ten» 11 References 

Fe XI 72.166 3p4-3p3(«D°)4d 'D-'F 2-3 FI0 
Fe XI 72.310 3p4-3p,(,D',)4{l 'D-'D* 2-2 FlO 
i e X! 72.635 3p4-3p,(4S")4d *3P  3D° 2-3 FI0 
Fe XI 77.00 40 3p4-3p,(4S°)4d ■S   ijy          ? 0   1 F23.K8 
Fe XI 86 149 10 3p4 ■ 3p3(,D*)4s JJ3P-'D" 2-2 EI9 

Fe XI 86.513 100 3p4-3pJt,P°)4s 'D - 'P° 2-1 El9 
Fe XI 86 772 200 3p4 - 3p'('D*)4s g'P 'D° 2-3 F:I9 
Fe X! 87.025 120 3p4-3p3(»D°)4s g'P  'D° 2-2 EI9 
Fe XI 87.995 10 3p4-3p3('D°)4s «3P-3D° 1-2 EI9 
Fe XI 88.029 10 3p4-3p3(,D°)4s g*P - 3D° 1 -1 Er» 
Fe XI M 167 10 3p4 - 3p3('D°)4s g'P 3D* O-i El9 
Fe XI 89 104 200 3p4-3p3(,D°)4s ■D-'D1 2-2 El9 
Fe XI 89.185 100 3p4 - 3p»(4S°)4s *3P-3S° 2-1 EI9 
Fe XI 89 703 10 3p4 - 3pJ('D°)4s ■D - JD°         ? 2-3 B5.K8 
Ft XI 89 771 10 3p4-3pVP°)4s 'S - 'P° 0-1 KI9 

Fc XI 90.170 10 3pI(»D°)3d   3p3(»P°)4f jp».»G           ? 2-3 B5.K3 
Fe XI 90.205 100 3p4 - 3ps(4S°)4s g'P->S° 1 -1 FI9 
Fe XI 90.345 10 3p4-3p»(4S°)4s g'P 'S" 0-1 El9 
Fe XI 91.394 3p»(*D°)3d-'ps(,D°)4f 3F"  K, 2-3 FlO 
Fe XI 91 472 3pJ(,D0)3d-3pa(,D"')4f 3F°-K) 3-4 FIC 

Fe XI 91.63 3p»(»D°)3d-3p,(»D°)4f 3F°  »G 4   5 FlO 
Fe XI 91.733 3p»(4S°)3d-3ps(4S',)4f *D° - »F 4-5 FI0 
Fe XI 92 81 3p3(,D")3d-3p3(,D°)4f »C-*H 4-5 FlO 
Fe XI 92.87 3p3(«De)3d-3p3(,D°)4f ^"^H 5-6 FlO 
Fe XI 93 02 3p3(,P")3d-3p3(,P°)4f 3F° - KJ 2-3 Fli 

Fe XI 93 433 3p'(,D°)3d-3p'(*D°)4f 'G°   'H 4-5 FlO 
Fe XI 121.419 3p1(4S,')3d-3p'(4S°Mp »D° - SP 4-3 FlO 
Fe XI 121.747 3pJ(4S')3d-3p:,(4S°)4p *D°   »P 3-2 FlO 
Fe XI 123.49 200 3p»(»D°)3d-3p'(sD°)4p 3Q°_3f 5-4 FlO,B5 
Fe XI 123 572 3p3(3P*)3d-3p3(3P°)4p 'F°-3D 3-2 FlO 

Fe XI 123.822 3p3(,D°)3d-3p3(»D°)4p 3G°-3F           ? 3-2 FlO 
Fe XI 124.725 3ps(»D°)3d-3p'(,D°)4p •G° - 'F 4-3 FlO 
Fe XI 125.587 10 3pä('D0)3d-3p3(2P°)4p 3G-.3J)                  ? 4-3 B5.K8 
Fe XI 130.713 10 3p3(*D°)3d-3p3(,D°)4p 3D«.1F                  ? 3-3 B5.K8 
Fe XI 176.694 40 3p4-3p'(8P0)3d g3p. ap»           7 2-2 B5.K8 

Fe XI 178.060 400 3p4-3p3(4S")3d g'P - 'D° 2-2 F2.B5 
Fe XI 179.762 600 3p4-3p!(lD°)3d 'D-'F° 2-3 F2,Fll 
Fe XI 180.407 700 3p4-3p'(4S*)3d g3P - 3D° 2-3 F2.F1I 
Fe XI 180.600 300 3p4-3p3(4S°)3d g'P-'D° 1   1 F2.B5 
Fe XI 181.140 400 3p4-3p3(4S°)3d g'P- 'D° 0-1 F2.B5 

Fe XI 182.173 500 3p4-3p3(4S°)3d S3P - 3D° 1 -2 F2.F1I 
Fe XI 184.41 3p4-3p3(2D")3d 'S - 'P° 0-1 F2 
Fe XI 184.800 600 3p4-3p3(2D°)3d ■D-'D" 2-2 F2.FII 
Fe XI 188.305 «00 3p4-3p3(2D°)3d g'P  'P° 2-2 F2.Fl! 
Fe XI 192.819 250 3p4-3p3(2D°)3d g3P - 3P° 1 -2 F2.B5 

Fe XI 193.46 200 3p4-3p3(2D°)3d gap. jp°           i 0-1 E3l.Zl.K8 
Fe XI 202.67 3p4-3p3(2D°)3d 'D - 'P° 2-1 F7 
Fe XI 202.723 30 3p4-3p3CD°)3d ■ D.ap«           ? 2-2 B5.K8 
Fe XI 308.61 3s23p4-3s3p5 ■D-'P° 2-1 F2 
Fe XI 341.115 10 3s23p4-3s3p5 «3P-'P° 2-1 F2 

Fc XI 348.97 3s23p4-3s3p5 g'P -'P° 1 -0 VI 
Fe XI 352.680 30 3s'3p4  *-3p5 g'P - 'P° 2-2 F2.Es 
Fe XI 356.55 3s23p4-3s3p5 g'P - '9° 1-1 F2 
Fe XI 358.64 3s33p4-3s3p5 g'P - 'P° 0-1 F2 
Fe XI 369.23 3s»3p4-3s3ps g'P - 'P° 1 -2 F2 

Fc XI? 1445.89 40 B35 
Fc XI 1467.4 f 3p4  3p4 g'P-'S 1 -0 S28 
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Fe XII Ff. XII 

IRON XII (Fe11+), Z = 26 
Ground State ls,2s»V3s*3p3 4S», (15 electrons) 

Ionization Potential [2 646 000] cm»; [328] eV 

Clement Wavelength Intensity   | Multiple! Cotfigiiriiion Term J-J References 

Fe XII 63.56 60 3p'-3p»4d iD'-I             ? %-% F23.KS 
Fe XII 65.63 40 3p»  3p«(»P)4d *«S'- «I             ? %-y, F23.K« 
Fe XII 65.805 3p»-3p«('D)4d »D*   »P %-% F10 
Fe XII 65.905 ?.pi-3p»(»P)4d r*S'-'¥ *-% FI0 
Fe XII 65.98 60 3p»-3p»(*P)4d g'S'-f          ? %-* F23.KI 

Fe XII 66.047 10 3p»-3p»('P)4d g*S'*l *-% F10.BS 
Fe XII 66.225 3p»-3p,('D)4d *D* - V %-% F10 
Fe XII 66.297 40 3p,-3p»(»P)4d g'S'-'t %-% FI0.F23 
Fe XII 66.43 3p> - 3p*('D)4d 2D° - *D %-% FI0 
Fe XII 66.526 3p3-3p»('D)4d 10" . sp %-% FlO 

Fe XII 66.960 3p3-3p'(3P)4d 2D°  »D *-* FI0 
Fe XII 67.164 3p3-3p2(3P)4d 2D"  »D %-% FlO 
Fe XII 67.291 3p»-3p2(3P)4d «FT - «D %-% FlO 
Fe XII 67.702 3p»-3p2(aP)4d 2D° - «F *-% FlO 
I e XII 67.78 20 3p»-3p»(>P)4d 2D° - 4P           ? %-% F23.K8 

Fe XII 67.821 3p3-3p2(3P)4d 2D° - »F %-% FlO 
Fe XII 67.972 3p»-3p*(,D)4d 2P° - »D %-* FiO 
Fe Xil 68.382 3p» - 3p2(3P)4d 2P°-»D Vi-% FlO 
Fe XII 69.60 100 3pa-3p»(3P)4d "f - *P           ? %-% F23.K8 
Fe XII 70.01 60 3p3-3p2(3P)4d 2P°  *P          ? %-% F23.K8 

Fe XII 77.58 60 3p3-3p2('D)4s g4S° - 2D          ? %-* F23.K8 
Fe XII 79.488 30 3p'-3p»(»P)4s g*S'*P %-% F10.B5 
Fe XII 80.022 15 3pJ-3pJ('P)4s t*s •■-*»' %-% FI0.B5 
Fe XII 80.160 3P»-3D*(»D)4S 2D° - 2D %-% FlO 
Fe XII 80.23 24 3pa-3p2(>D)4s 2D° - 2D          ? %-% F23.K8 

Fi XII 80.55 35 3pI-3p*(*P)4s j>4S°-4p %-y. F10.B5 
Fe XII 81.651 80 3p» - 3p2('P)4s 2D° - 2P %-% FlO.ZI 
Fe XII 81.943 93 3pa-3p2(3P)4s 2D° - *P %-% FI0,Z1 
Fe XII 82.226 3p»-3p'(»P)4s 2D°-»P %-vi FlO 
Fe XII 82 744 3p» - 3p*('D)4s SP° - 2D %-* FlO 

Fe XII 82.837 35 3pa-3p2('D)4s 2P° - 2D %-% F10.F23 
Fe XII 84.491 25 3p2(aP)3d-3p2(3P)4f «F-«G° %-•% F10.B5 
Fe XII 84.768 3p«(»P)3d-3p1('P)4f <D-«F° %-* FlO 
Fe XII 85.14 3p2('D)3d-3p2('D)4f >G'H' %-% FlO 
Fe XII 85.477 30 3p2('D)3d-3p2(,D)4f HJ-2H° %->% F10.B5 

Fe XII 85.669 3p»(,S)3d-3p,('S)4f tD-*F° *-% FlO 
Fe XII 108.440 3pJ(»P)3d-3pl('P)4p «F-«D' %-% FlO 
Fe XII 108.605 3p»(sP)3d-3p*(sP)4p «F-«D° %-% FlO 
Fe XII 108.862 3p2(3P)3d-3p2(aP)4p <F-4D° %-% FIO 
Fe XII 109.015 3p2(3P)3d-3p2(3P)4p «D-T" %-* FlO 

Fe XII 109.509 3ps('D)3d-3p'(»D)4p 2F  »D° %-% FlO 
Fe XII 109.712 3p2(3P)3d-3p2(3P)4p «L-'D0 %-% FlO 
Fe XII 110.591 3p2('D)3d-3n2<>D)4p Hi - 2F° %-% FlO 
Fe XII 110.732 3p2('D)3d-3p2(>D)4p »G->F0 %-% FlO 
Fe XII 123.822 3p23d-3p2(aP)4p 2D - 2D°         ? %-% F10.K8 

Fe XII 186.885 60 3pa-3p"('D)3d 2D° - 2F *-% F2.B5 
Fe XII 188.219 70 3p3-3p2(aP)3d 2P°-2D %-% F2.B5 
Fe XII 191.051 20 3p3-3p2(3P)3d jpo. »D *-% F2.B5 
Fe XII 192.402 70 3pa-3p2(3P)3d g*S°-*P %-Vi F2.B5 
Fe XII 193.517 80 3p3-3p2(aP)3d g*S°-*P %-% F2.B5 

Fe XII 19i.l27 90 3p3-3p2(3P)3d g'S -*P %•* F2.B5 
Fe XII 196.649 50 3p3  3p2('D)3d 2D° - 2D %-% I'2.B5 
Fe XII 198.58 3p3-3p2('D)3U »p°.»p Vi-% F'2 
Fe XII 201.134 70b 3pa-3p2('D)3d ,po.,p %-% F2.B5 
Fe XII 201.745 30 3p3-3p2('D)3d »p°_ ip %-% F2.B5 

Fe XII 211.749 30 3p3-3p2(aP)3d 2D° - 2P %-% F2.B5 
Fe XII 214.415 20 3p3-3p2(3P)3d 2D° - 4P           ? Si-Si B5.K8 
Fe XII 217.283 30 3pa-3p2(aP)3d 2D° - 2P tt-% F2.B5 
Fe XII 219.453 40 3p3-3p2(aP)3d 2D° - 7P Si-3* F2.B5 
Fe XII 283.64 3s23p3-3s3p4 JD°. ap %-% F2 
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Fc XII Fe XIII 

kk-mcnt Wavelength Intensity Multiple! Configuration Terra J J References 

Fc  XII 290.997 3^3p'-3s3p4 «ir - »P *■-% VI. 
Fc XII 33506 3s'3p»   3s 3n« »D°   »D %-* F2 
Ft XII 338.27 3s23p3-3s3p4 »D°   »D %-* F2 
Fe XII 346.859 20 3s23p3  3s3p« g'S"  «P *-'/i F2.B5 
Fe XII 352 115 30 3s,3p'-3s3p4 *«S°  <P %-* F2.B5 

Fc XII 364.477 4. 3s13p'-3s3p4 g'S"  'P %-% F2.B5 
Fc XII 382 83 3s23p3-3s3p< 2P°-2D * -* F2 
Fc XII 1242.15 25i 3p»-3p3 g.S-  ip« %-% BJ5 
Fc XII 1349.57 30f 3p'  3p' ,?

4S" • »P° >h~V, BJ5 

IRON XIII (Feia+), Z = 26 
Ground State  ls22s22p63s23p2 3P0 (14 electrons) 
'onization Potential [2 903 700] cm1; [360] eV 

Klemcnl Wavelength Intensity Multiple! Configuration Term J -J References 

Fe XIII? 61.659 FI0 
Fe XIII 61.876 3p2-3p4d ap   spo             -i 0-1 FI0.K8 
Fe XIII? 62.354 60 FIO.F23 
Fc XII! 62.387 3p*-3p4d gjp.3ij»            ? 0-1 FI0.K8 
Fe XIIP 62.466 FI0 

Fc XMI 62.694 100 3p»-3p4d g*P 3D° 1 -2 F10.F23 
Fe XIII 62.975 100 3p2-3p4d £*P-»D° 2-3 F10.F23 
Fe XIII 63.048 10 3pa-3p4d £3P-3D°         ? 2-2 B5.K8 
Fe XIII 63.191 120 3p2-3p4d ■D-'F° 2-3 FIO.F23 
Fc XIII 71.029 3s3p3-3s23p4f 'D°-'F           ? 7-3 FI0.K8 

Fc XIII 74.327 92 3p2-3p4s g*P . 3P" 1-2 FlO.Zl 
Fc XIII 74.845 250 3p2- 3p4s g3P - 3P° 2-2 FlO.Zl 
Fe XIII 75.892 93 3p1-3p4s g3P - 3P 2-1 FlO.Zl 
Fe XIII 76.117 20 3p2-3p4s •D-'P° 2-1 F10.B5 
Fc XIII 78.462 80 ~J\>1   - 3p4f 3F°   3G 4-5 FIO.F23 

Fc XIII 78.56 3p3d-3p4f 3F*  3Ci 2-3 FI0 
Fe XIII 78.770 20b 3F3d-3p4i 3F°-»G 3-4 FIC.B5 
Fc XIII 81.161 3p3d-3p4f 3D°• 3F 3-4 Fto 
Fe XIII 84 275 3p3d-3p4f 'F-"J 3-4 Fa 
Fc XIII 98.128 25 3p3d - 3pJp 3F°-3D 4-3 F10.B5 

Fe XIII 98.387 3p3d   3p«p ■D°-'P 2- 1 FI0 
Fe XIII 98.523 15 3p3d -3p4p »F° - 3D 3-2 FI0.B5 
Fc XIII 98.826 3p3d - 3p4p 3F° - 3D 2-1 FlO 
Fe XIII 107.384 3p3d-3p4p 'F°-'D 3-2 FI0 
Fe XIII 191.34 3p2-3p3d ■D-'P° 2-1 F2 

Fc XIII 196.531 50 3i>2-3p3d 'D -'F° 2-3 F2B5 
Fe XIII 197.443 30 3p2-3p3d ^ap. 3D° 0-1 F2.B5 
Fc XIII 200.033 60 3pa-3p3d g3P - 3D° 1 -2 F2.B5 
Fc XIII 201.134 70b 3p2-3p3d ?3P-3D° 1   1 F2.B5 
Fc XIII 202.056 80 3p2-3p3d j>3P - 3P° 0-1 F2.B5 

Fc XIII 203.81 70 3p2-3p3d g'P - 3D" 2-3 Fi,B5 
Fe XIII 204.26 3p2-3p3d r>P-'D° i-2 F7 
Fe XIII 204.951 50 3p2-3p3d g3P - 3D° 2-1 F2.B5 
Fc XIII 208.690 20 3p2-3p3d 'S   -P0 0-1 F2.B5 
Fe XIII 209 634 40 3p2-3p3d ^ap.sp» 1-2 F2.B5 

Fc XIII 209.927 50 3p2-3p3d *aP=P° 2-1 F2.B5 
Fc XIII 213.781 40 3p2->p3d gip . 3p° 2-2 F2.B5 
Fc XIII 216.88 35 3p2-3p3d 'D-3D° 2-3 W7.B5 
Fe XIII 221.830 40 3p2-3p3d •D-'D° 2-2 F2.85 
Fc XIII 240.713 50 3s23p2-3s3pa g*P-->S° o-: F2.B5 
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Fe XIII 
Fe XiV 

IRON XIV (Fc,3+), Z = 26 
Ground State  ls22s22p«3s23p 2P?/2 (13 electrons) 

Ionization Potential  [3 153 700J cm •;  [391] eV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
F,- XIV 

Fe XIV 
Fc XIV 
Fe XIV 
Fe XIV 
Fe XIV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 

Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 
Fe XIV 

58.963 
59579 
67.21 
69.176 
69.386 

69«., 
70 251 
7G.C3 3 
71.377 
71.87 

72.7% 
72 95 
73.08 
76.022 
76 is: 

91.6M 
91.2 r. 

191.20 
211.32 
216.95 

218.21 
219.13 
220.09 
241.739 
252.190 

257.185 
2'a* 79V 
270.512 
2'4.22 
".80.69 

288.45 
289.17 
334.15 
353.84 
356.60 

200 
300 
60 

10 
8 

?5 

20 

60 
60 
60 
40 

50 
60 
50 
60 

30 

3p - 4d 
3p   4d 

3s3p»-3s3p4s 
3s3p*-3s3p4s 
3s3p»-3s3p4s 

3s 3p1-3s 3p 4s 
3s3p»-3s3p4s 

3p-4s 
3s3p*   3s3p4s 
3s3p--3s3p4s 

3s3p3d-3s3p4f 
3s3p3d 3s3p4f 
3s3p3d   3s3p4f 

3d-4f 
3d   4f 

3d   4p 
3d-4p 

3s3p'-3s3p3d 
3p-3d 

3s3ps-3s3p3« 

3s 3p*  3s3p3d 
3p-3d 
3p-3d 

SsSp'Sp3 

3s»3p-3s3p» 

3s,3p-3s3p* 
3s»3p-3s3pJ 

3s» 3p 3s 3p2 

3s»3p-3s3p* 
3s3p»-3p3 

3s3p«-3ps 

3s»3p-3s3?» 
3sI3rJ-3s3p» 
3s»3p-3s3p1 

3s*3p-3i3p'i 

«D - *r 
«P. «p- 
4P *r 
4P _4p< 

«p .4p< 
g*v° -*s 

»D .lp° 
*P .«po 

«p «Ü 
tfo 

■*G 
4F° «G 
JD JF' 

'V »F* 

*D spc 

»D iiv 

»D- «y- 
gip'. •D 

«p. •"D" 

'-p. «D° 
e*r 2D 
g*r- »D 

»D «S° 
g*r 'P 

g*p° Jp 
g*p°-»p 
*'P° »p 
g'P°-»s 

4p    4S« 

4p.4So 

*»P°     'S 
tr'P" aD 
g*P° -»D 
g*r - »D 

fc -fc r:i8 
% -fc F.I8 
fc -fc F23.K8 
fc -fc FlO 
fc • fc FI0 

fc % FlO 
fc % F:o 
fc 'A Fio 
fc % FI0.B5 
'/> % F23.K8 

fc-'% 
fc-fc 
%-fc 
fc-fc 
fc-fc 

FlO 
FlO 
FlO 
FI0.B5 
FlO 

fc % FI0.B5 
% -fc FlO 
fc -fc E31.K8 
'A % FI7.B5 
% -fc F7 

* -fc F7 
% -fc FI7.B5 
fc -fc FI7.B5 
% -fc B5.K8 
fc -fc F2.B5 

■A 'A F2.B5 
% % F2.B5 
fc fc F2.B5 
fc fc F7.B5 
% fc F7 

fc. fc F7 
fc- fc F7 
fc- fc F7 
fc- fc F7.B5 
fc- * F7 

476 



Fe XV 
Fe XV 

Fe XV 
Fc XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fc XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fe XV 

Fe XV 
Fe XV 
Fe XV 
Fe XV 
Fs XV 

IRON XV (Ft»«*), Z = 26 
Ground State        ;s*2p63s2 'S« (12 electrons) 

Ionization Potential [3 678 000] cm'; [456] eV 

15.490 
17.345 
38.95 
41.559 
41 663 

41.903 
42.93 
43.39 
43.65 
49.49 

50.062 
50.085 
50.120 
52.911 
55.635 

55.793 
55.815 
56.200 
56.236 
59.404 

62.099 
65.370 
65.612 
06.238 
68.849 

68.883 
69.036 
69.54 
69.945 
69.987 

70.054 
70.22 
70.53 
70.59 
73.198 

73.473 
90.503 
155.50 
171.359 
224.745 

227.22 
227.70 
233.865 
243.783 
256.919 

284.15 
292.36 
296.226 
302.45 
303.40 

305.00 
307.78 
317.62 
321.82 
359.53 

Fe XV 372.78 
re XV 387.00 
Fe XV 400.65 
Fe XV 415.41      ? 
Fe XV 481.52 

200 
300 

400 

20 

2p*3i*  2p»3s'3d 
2p*3.3d-2p»3s*M 

3s»-3sJp 
3s3p   3s5d 
3s3p-3s5d 

3s3p-3s5d 
3s 3d 3s 6f 
3s3d-3sfcf 
3s3p 3s5s 
3s3d-3s5f 

3s 3d 3s 5f 
3»3d-3s5f 
3s3d-3s5f 

3s» 3s4p 
3s3p-3s4d 

3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 
3s3p-3s4d 

3p3d-3s5d 
3s3p-3s4s 
3s3p-3*4s 
3s3p-3s4s 
3p3d-3p4f 

3p3d-3p4f 
3p3d-3p«t 
3p3d-3p4f 
3s3d-3s4f 
3s.'d   3s4f 

3s 3d 3s 4f 
3p3d 3p4f 
3p3d - 3p4f 
3p3d 3p4f 
3p3d-3p4f 

3p3d-3p4f 
3p3d-3s4<i 
3s4d-3s5f 
3p4f-3s6f 
3s3p-3s3d 

3s 3p-3s 3d 
3s3p   3s 3d 
3s3t>-3s3d 

3p»-3p3d 
^p»-3p3d 

3s»-3s3p 
3s3p-3p» 
3s4f-3p4f 
3s3p-3p« 
3s 3p-3s 3d 

3s3p-3p» 
3s3p-3p» 
3s3p-3p» 
3s3p-3p» 
3s4f-3p4f 

3s 3d 3p3d 
3s 3d 3p 3d 
3s 3d 3p 3d 

3s»-3s3p 
3s3p-3p» 
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Fe XVI 
Fe XVI 

IRON XVI (Fe154), Z = 26 
Ground Slate   lss2s*2p#3s 3S,/, (II electrons) 
onization Potential  3 947 840 cm »; 489.5 eV 

Fc XVI 
Fc XVI 
Fc xv: 
Fc XVI 
Fc XVI 

Fc XVI 
Fc XVI 
Fc XVI 
Fc XVI 
re XVI 

Fc XVI 
Fe XVI 
Fe XVI 
Fe XVI 
Fc XVI 

Fc XVI 
Fe XVI 
Fc XVI 
Fe XVI 
Fe XVI 

Fc XVI 
Fe XVI 
Fc XVI 
Fe XVI 
Fe XVI 

Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 

Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 

Fc XVI 
Fe XVI 
Fc XVI 
Fc XVI 
Fc XVI 

Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 

Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 

Fe XVI 
Fe XVI 
Fe XVI 
Fe XVI 

I? 207 
17 500 
2T88 
"W.67 
29.« 

30.10 
30.33 
31 6C. 
31 24.' 
32.166 

32.192 
32.433 
32652 

I     32. «4 
3304 

34.21 
34 »57 
35 106 
35.331 
35 368 

35.71 
3601 
36 749 
36 803 
37 096 

37 138 
39.827 
40 153 
4AJ,|99 
40 245 

41 17 
41 91 
42 30 
46.661 
46.718 

48.97 
50 350 
50.555 
54.142 
54.728 

54 769 
62.879 
63.719 
66.263 
66 368 

76.502 
76.796 

165.656 
171.66 
251.058 

262.967 
265.007 
335.407 
360.798 

20    A 
4<?   -A 

1 
20 
10 

6 
10 
3< 

20 
60 

60 
20 

6 

10 

10 
10 

20 
30 
20 
30 

30b 

20 
300 

20 

60 
3 
6 
3 

2p»3s   2p»3s« 
2p*3»-2p-'l3»> 

3s   9p 
3s   8p 
3s   7p 

V« 
}j> 9d 
\ 8d 
3p Xd 
3s 6n 

3s - 6p 

5p 7d 

'p 'd 

H> s 

Ip -   s 

3d 9. 

'P 6d 
*P 6d 
Id 8f 
3d K; 

*P 6s 

Ip 6s 
3s -5p 
3s 5P 

3d 7f 

3d -71 

}P 5d 

3p 5d 
3d hf 
3d 6f 

3d 6p 

3p 5s 

^P 5s 
3d 5f 
3d 5f 

3d <P 
3v *P 
3s- 4p 
3p. 4d 
3p- 4d 

3p 4d 
Jp- 4s 

>P »1 

3d 4f 
3d 4f 

3d 4p 
3d 4p 
5p 7s 
5d 7f 
3p- 3d 

3p- 3d 
3p- 3d 
3s 3p 
3s- *P 

*"S 
*'S 

'P 
■T 
■P 

K*S   V 

'D 
M) 
»I) 

'p: »Ü 
r*S - *P" 

t*S ,p» 
ip •D 
'P :D 
ip -*S 
'P 'S 

«D -*F 
<P »D 
»r *D 
ji) »F 
«D «p 

JP 'S 
«P 'S 
K'S «p 
K'S jp- 

»D ,F. 

'D ,r 

»P° 'D 
tp<- 'I) 
»D 'F 
«t> •F 

»D ip 
'P »S ,p. 'S 
*D »F 
»D »F 

»D f 

g'S- »P 
g*S *P 
jpc 'I) 
jpo _ «D 

»r 'D 
»P' 'S 
sp°. •s 
»D- 'F 
*D 'F 

»D 
,po 

'P 

»S 
'D . -<F 

ip« »D 

,pc 
"D 

tp». 'D 

*ss *p° 

f*S- 'P° 

%     %  I FI4 
%-*   Fl4 

C».Fi7 
C9.FZ7 
FI4 
Fu 
FM 

%-* 
Mi* 

Vi-Vi 

* * 
M,-M, 
%-* 

%-* 
Ml-* 
*-* 
%-* 
*-* 

*-M, 
*-* 
Mi-* 
Mi-Mi 
*-% 

* - %    F33 
M.-* 
*-* 
%-* 
*-* 

* % 
Mi-M, 
*- r, 
■■'<■    %i 

S* 

*-% 
Mi-* 
Mi-Mi 
"■    * 

* * 

*-* 
Mi-Mi 
*-Mi 
*-* 
*-% 

* * 
*-* 
*-Mi 
* % 
Mi-* 

*-* 
*-* 
*-* 
*-u- 

FH 
FV 
F33 

F33 
FJ3 
Fi3 
FI4 
KM 

FI4 
F13 
F33 
F31 
F33 

F!4 
FI4 
F33 
F33 
F33 

F:I6 
KI6 
F33 
F33 

F14 
FI4 
F14 
Fi6 
Flf. 

Fi 
Fl6 
El« 
FI6 
F.U 

1:16 
E16.B5 
E16.B5 
E16.B5 
EI6.B5 

F10.B5 
F!0 
B5.K8 
Fll,K8 
F33 

F33 
F33 
FJ3 
F33 
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Fv XVII 
Fe XVIII 

Fe XVII 
Fe XV11 
Fe XVII 
Fe XVII 
Fe XVI! 

Fe XVII 
Fe XVII 
Fe XVII 
Fe XVII 
Fe XVII 

Fe XVII 
Fe XVU 
Fe XVII 
Fe XVII 
Fe XVII 

Fe XVII 
Fe XVII 
Fe XVII 
Fe XVII 
Fe XVU 

IRON XVII (Fe16+), Z - 26 
Ground State  lsJ2s22p8 »S0 (10 electrons) 

Ionization Potential  10 211 700 cm ';  1266.1 eV 

10649 
10.762 
II 125 
II 247 
12.122 

12.262 
12.274 
12.319 
12514 
12.681 

13.823 
13.888 
15013 
15.260 
15.453 

16.775 
17.051 
lw.:ö 
200.80 
244.152 

20 
10 
20 
40 
150 

150 
20 
30 
20 
20 

100 
100 
!50 
100 
90 

200 
200 

100 
10 

2p«-2p»3d 
2p*-2p»6d 
2p« 2r'5d 
2p*-2p»5d 
2p«-2p*4d 

2p»-2ps4ti 
>p*-2p«4d 
>p« - 2p»4d 
2f/ - 2p»4s 
2p« - 2p*4s 

2s,2p«?.s?.p»?r, 
2si2p«-2s2p»3p 

2p«-2p*3d 
2p«-2ps3d 
2p«-2p»3d 

2p'-2p»3s 
2p«  2ps3s 

2p53p-2p53d 
2ps3p-2p»3rt 
2ps3p-?.p»3d 

glS - >P° 
g*S-*D° 
g'S - '?° 
g'S'D' 
g'S - »D° 

g'S - »P° 
g'S-'P' 
g'S *D° 
JF'S - 'P° 
,?>S-»P° 

;, S - 'P° 
s'S-'P' 
oiS-'P' 

g'S-K" 

g'S - 'P° 
g'b »p° 
'D->ir 
*s - »D* 

0-1 
0-1 
0-1 
0 1 
0-1 

0-1 
0-1 
0-1 
0-1 
0-1 

0-; 
0-1 
0-1 
0-1 
0-1 

0-1 
0! 
1-2 
1-1 
1-2 

S3I 
S3I 
S31 
S3I 
C9.G5 

C9.G5 
S31.K8 
S3I 
S31 
S31 

C9.G5 
C9.G5 
C9.G5 
C9.G5 
C9.G5 

C9.G5 
C9.G5 
H9.G5 
F'!,G5 
B5.K8 

H lenient 

Fe XVIII 
Fe XVIII 
J-e XVIII 
Fe XVIII 
Fe XVIII 

Fe XVIII? 
Fe XVIII 
Fe XVIU 
Fe XVIII 
Fe XVIII 

Fe XVIII 
Fe yvill 
Fe X /III 
Fe XVIII 
Fe XVIII 

Fe XVIII 
Fe XVIII 
Ft XVIII 
Fe XVIII 
Fe XVIII 

Fe XVIII 
Fe XVIII 
Fe XVIII 
Te XVIII 
Fe XVIII 

Wavelength 

11.021 
11.280 
11.318 
11.440 
11.571 

11.637 
11.730 
13.934 
14.031 
14.129 

14.207 
14.260 
14.351 
14.373 
14.422 

14.453 
14.481 
14.535 
14.549 
14.580 

14.669 
14.703 
14.770 
14.8C. 
15.260 

IRON XVIII (Fe17*), Z = 26 
Ground State  is22s22p5 2P*2 (9 electrons) 

Ionization Potential ['0 913 000] cm1; [1353] eV 

Intensity 

20 
20 
30 
40 
20 

10 
10 
20 
10 
30 

70 
30 
40 
50 
20 

10 
0 

40 
40 
40 

30 
30 
10 
10 

100 

Multiple! Configuration 

2p«-2p4('S)4d 
2p»-2p4("D)4d 
2p«-2p4(»P)4d 
2p1<-2p4(»P)4d 
2p5-2p4(aP)4d 

2p«-2p«('S)4s 
2p»-2p4(>S)3d 
2p»-2p4('S)3d 
2p'-2p«(>S)3d 

2p»-2p4(>D)3d 
?ps-2p4('D)3d 
2p»-2p4('D)3d 
2ps-2p4(»P)3d 
2p»-2p4('D)3d 

2p'-2p4(3P)3d 
2p»-2p«05P)3d 
2p5-2p4('Dr 
2p52p4(3P)3j 
2p4-2p4(3F)3d 

2p«-2p4(-1P)3d 
2ps-2r4(3P)3d 
2p«-2p4(3P)3d 
2p«-2p4(sP)3d 
2ps-2p4('S)3s 

Term 

*2F -lD 
g*P° -*D 
g*r -*D 
e*r -2P 
g*r . 2p 

g*p° -2S 
g*P° -JD 
g*F> -»D 
g*p° »D 

g*P° -2P 
g*p° _jp 

g'?° »S 
g*p° »D 
g-p° -SD 

g*P° *D 
g'P° «p 
g*P*. »S 
g*p° »P 
g«r 4D 

«»p°- *D 
g*y. »P 
g*r- »P 
g'p°- 4D 
*JP°- 

2S 

J-J 

%-4 
%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
%-% 
%-% 

%-% 

'k-'k 

Mt-V4 

References 

S31 
S31 
Sn 
S3I 
S31 

S31 
S31 
C9.C10 
S3I 
S31 

S31 
S3I 
C9.C10 
S3I 
S31 

C9.C10 
S31 
C9.C10 
C9.C1Ö 
C9.S3) 

C9.C10 
Cv.CiO 
C9.C10 
C9.C10 
C9.K8 
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Fe XyiH Fe XIX 

Element Wavelength Intensity Multiple! Configuration T«.in J i References 

Fe XVIII 15.567 10 2p»-2p4{'D)3s g*r*D *-% C9.CI0 
Fe XVHI 15.624 60 2p'-2p4('D)3s g*rw *•% C9.CI0 
Fe XVIII 15.764 20 2p»-2p4(»P)3s g*r*e %   Mi C8.CI0 
Fe XVIII 15.828 80 2p»-2p4('D)3s g*r*D %-% C»,ClO 
Fe XVIII 15.869 80 2p»-2p4('P)3s g*r.*p %-% C9.C10 

Fe XVIII 15.979 0 2p»-2p4(»P)3s f«P".«P %-Vi S31 
Fe XVIII 16.004 80 2p»-2p*(»P)3s **P°-«P %-% C9.CI0 
Fe XVIII 16.024 50 2r5-2p<('P)3s g*p°.*p %-% C9.C10 
Fe XVIII 16.074 50 2p»-2p4(»P)3s g*y-*P %-\ C9.C10 
Fe XVIII 16.164 40 2s2p«-2s2ps(-si'°)3s »s - »P° %-* C9.CI0 

Fa XVHI 16.236 20 2ps-2p4(»P)3s g*P°.*P          ? %'A C9.KS 
Fe XVIII 16.270 10 2p»-2p4(3P)3s g*P°*P fc-% C9.CI0 
Fe XVIII 93.94 400 2s»2p*-2s2p» g*r «s *-¥, BI2 
Fe XVIII 103.96 200 2»'2p»-2s2p* g3P°-«S %-■* BI2 
Fe XVHI 145.056 10 2s»2p4('S)3s-2s2p»(sP°)3s »S - »p°          ? 

  
■fc-% B5.K8 

IRON XIX (Fe!8+), Z = 26 
Ground State  is22s22p4 3P2 (8 electrons) 

Ionbation Potential [11 703 000] cm1;  jl453] eV 

Element Wavelength        Intensity Multiple! Configuration Term J   J References 

Fe XIX 12.990 20         ! 2s22p4-2s2p«3p 'D-'F° 2-3 S3I 
Fe XIX 13.307 20 2p4 - 2p3PP°)3d g*p . 3P° ? 2-1 C9.K8 
Fe XIX 13.322 20 2p4-2p3(3P°)3d g=p.*p° 2-2 S31 
Fe XIX B. 399 50 2p4-2p3(3D°)3d g»P  »P° 7 2-2 C9.K8 
Fe XIX 13.464 40 2p4-2p3(2D°j?d g3P-3D° 7 2-3 C9.K3 

Fe XIX 13.497 10 2p4-2p3(2p°)3d >D-3P° 7 2-2 C*Xi 
Fe XIX 13.518 60 2p4-2p3(4S°)3d g3P-3D° 7 2-3 C9,K8 
Fe XIX 13.547 10 2p4-2p3(*D°)3d g3p . 3p° 7 0-1 C9.K8 
Fe XIX 13.575 20 2p4-2p3(.3D°)3d jOp . 3p» 7 1 -2 C9.K" 
Fe XIX 13.631 10 2p4-2p3(JD'')3d g3P-3D° 7 1-2 C9.K8 

Fe XIX 13.M4 20 2p4-2p3(4S")3d g3P-3D0 7 0-1 C9.K8 
Fe XIX 13.667 30 2p4-2p3(4S°)3d r3P-3D° 7 1-2 C9.K8 
Fe XIX 13.695 20 2p4-2p3(4S°)3d 'D-3D° 7 2-2 C9,Ko 
Fe XIX 13.733 20 2p4-2p3(*P°;3d >S-3P° 7 0-1 C9,K8 
Fe XIX 14.927 10 2p4-2p»(2P°)3s g'P-'P" 7 2-1 C9.K8 

F: XIX 14.971 10 2p4-2p3(4S°)3s g3P-3S° 7 2-1 C9.K8 
Fe XIX 15.069 30 2p4-2p3(!!P°)3s g*P. jp° 7 2-2 C9.K8 
Fe XIX 15.083 20 2p4-2p3(2D°)3s g3P-'P° 7 2-1 C9.K8 
Fe XIX 15.I1C 20 2p4-2p3(2D°)3s g3P-'P° ? 2-1 C9.K8 
Fe XIX 15.132 0 2p4-2p3(4S°)3s g*p . 3S- 7 0-1 S3I.K8 

Fe XIX 15.158 10 2p4-2p3eP°)3s 'D-'P* ? 2-1 C9.K8 
Fe XIX 15.173 30 2p4-2p3(4S°j3s g3P - JS° 7 1-1 C9,K8 
Fe XIX 15.237 30 2p4-2p3<*P'')3s „3p . 3p° 0-1 C9.K8 
Fe XIX 15.288 20 2p4-2p3PD°)3s g'P-'P0 7 1-1 C9rK8 
Fe XIX 15.306 0 2p4-2p3(3P°)3s 'D - 3P° 7 2-! S3I,K8 

Fr XIX 15.341 10 2p4-2p3(»D°)3s >D - 'P° 7 2-1 C9.K8 
Fe XIX 15.361 20 2p4-2p3(JD°)?s g3p _ 3p° 7 0-1 C9.K8 
Fe XIX 15.413 20 2p4-2r>3(2D")3s 'D-3P° ■; 2-i C9.K8 
Fe XIX 15.453 90 2p4-2p33s 'S - 'P° n 0-! C9.K8 
Fe XIX 15.598 10 2p4-2p3(2pt)?s 'S-'P° 7 0-1 C9.K8 

Fe XIX 90.0 2s->2p4-2s:P
5 •D-'P0 2-1 F5 

F: XIX 101.5 2s22p4-2s2ps g'P . 3P" 2-1 F5 
Fe XIX 106.3 2s22p4-2s2p5 g3P. apo 1   0 F5 
Fe XIX 108.4 2s"2p4-2s2p5 «3P • 3P° 2-2 F5 
Fe XIX 109.9 2s22p4-2s2p5 g 3p . 3p- 0-1 F5 
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Fe XIX Fe XXI 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Fe XIX 
Fe XIX 

116.5 
119.8 

2s»7p4-2s2p* 
2i«2p4-2s2p» 

g'P  >P° 
gap. »p» 

1-1 
1-2 

F5 
F 

IRON XX (Fe19+), Z = 26 
Ground State  ls22s22p3 4S^2 (7 electrons) 

Ionization Potential [12 704 000] cm'1; [1575J eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe XX? 10.571 10 S3I 
Fe XX 12.741 10 2p3-2p2(3P)3d g4S° - *P            ? %-% C9.K8 
Fe XX? 12.756 10 S3I 
Fe XX 12.834 30 2p3-2p*(3P)3d «4S°-4P            ? %-% S3I.K? 
Fe XX 12.924 10 2p3-2p2(JP)3d g'S° - 4P            ? %-% O.K8 

Fe XX 12.980 10 2p3-2p2(3P)3d g4S° - 4P            ? %-'* C9.K8 
Fe XX 13.012 20 2p3-2p2(3P)3d »D°-2P           ? %-% C9.K8 
Fe XX 13.141 20 2p3-2p2(3P)3d sp°.sp           ? %-% C9.KS 
Fe XX 13.183 20 2p3-2p2l'P)3d 2D°-4P           ? %-% S3I.K8 
Fe XX 13.351 30 2p3-2p2(3P)3d 2P°-4P           ? %-% C9.K8 

Fe XX 13.374 30 2p3-2p2(3P)3d ap°_ «p           •? lk -'A C9.K8 
Fe XX 13.667 30 2p3-2p2(3P)3s *4S°-4P           ? *<   <*> C9.K8 
Fe XX 13.720 10 2p3-2p2(3P)3s g'S'-'P           > %-% C9.K8 
Fe XX 13.953 30 2p3-2p2(3P)3s 2D° - 4P             ? %-% C9.K8 
Fe XX 83.3 2s22p3-2s2p4 »D° - 2P %-'/i F5 

Fe XX 93.8 2s22p3-2s2p4 2D». 2p %-% F5 
Fe XX 110.5 2s22p3-2s2p4 2D° - 2D %-% F5 
Fe XX 112.25     ? 2s22p3-2s2p4 2P°-2S '/i -'k K8 
Fe XX 112.99     ? 2s22p3-2s2p4 -po  ,s %   % IS.8 
Fe XX 113.5 2s22p3-2s2p4 2D° - 2D »A-^i F5 

Fe XX 137.70     ? 2s2?p3-2s2p4 g'S"-*P %-% K8 

IRON XXI (Fe20+), Z = 26 

Ground Statt   ls22s22p2 3P0 (6 electrons) 
Ionization Potential [13 591 000] cm ';  [1685] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe XXI 12.145 10 2p2-2p3d S
3P - >P° 9 0-1 C9.K8 

Fe XXI 12.233 0 2p2   2p3d g'P-'P' 7 1 -1 C9.K8 
Fe XXI 12.362    ? 2p2-2p3d 'D-'P' 2-1 K8 
Fe XXI !2.411 20 2p2-2p3d ?3P. ap° ? 0-1 C9.K8 
Fe XXI 12.427 10 2p2-2p3d ■D-'F° 7 2-3 C9.K8 

H   He    l.i   Be    B   C   N   0    F   Ne   Na   Mg   A!   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se    Br   Kr 
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1 

Fe XXI 

Elciacat 

Fe XXI 
Fe XXI 
Fe XXI 
Te XXI 
Fe XXI? 

Fe XXI 
Fe XXI 
Fe XXI 
Fe XXI 
Fe XXI 

Fe XXI 
Fe XXI 
Fe XXI 
Fe XXI 
Fe XXI 

Fe XXI 
Fe XX! 
Fe XXI 
Fe XXI 
Fe XXI 

Fe XXI 
Fe XXI 
Fe XXI 
Fe XXI 

Wavelength 

12.438 
12.494 
12.521 
12.548 
12.585 

12.599 
12.726 
12.808 
13.052 
13.084 

13.158 
13.249 
13.265 
13.296 
13.422 

13.518 
150.28 
120.15 
123.22 
124.77 

147.20 
158.52 
161.61 
194.38 

Intensity 

10 
10 
20 
20 
20 

20 
10 
30 
20 
20 

20 
20 
10 
10 
20 

60 

Multiple! Configuration 

2p» -2p3d 
2p2 -2p3d 
2p* -2p3d 
2p« -2p3d 

2p2 -2p3d 
2p2 -2p3d 
2p2 -2p3d 
2p> -2p3s 
2pl -2p3s 

2p» -2p3s 
2p» -2p3s 
2p* -2p3s 
2p» •2p3s 
2p» 2p3s 

2p». 2p3s 
2s22p2- 2s 2p' 
2s22p2- 2s 2p3 

2s»2p2- 2s 2p3 

2s22p2- 2s 2p3 

2s22p2-2s2p3 

2s22p2-2s2p3 

2s22p2-2s2p3 

2s22p2-2s2p3 

Term 

g*P'P° 
•S - >P° 

g*P-'D° 
g*P-ijy 

g'p -3D' 
'D -3D' 
'S .,po 

*3P .ip° 
g'P .jp- 

g3P apo 

g'P ,po 

■D . ip° 

g'P Jp» 
'S- ,po 

•S- 3p 
'D- ip- 

g'p. 3So 

>S- ip» 

•D- ■D° 

g*P- 3P° 
g*P- 3p° 

g'P- 3P° 
g'P- •>Dr 

1-2 
0-1 
2-3 
1-2 

0-1 
2-1 
2-1 
0-1 
2-2 

1-2 
2-2 
2-1 
2-3 

Fe XXIi 

References 

1 -2 
2 -2 
0 
1 

-1 
i I 

0 
l 
1 

1- 2 
2- 2 

1   2- 1 
2- 1 
0 ' 

C9.K8 
C9.K8 
C9.K8 
C9.K8 
S31 

C9.K8 
C9.K8 
C9.K8 
S31 
C9.K8 

C9.K8 
S31.K8 
C9.K8 
C9,K8 
C9.K8 

C9.K8 
K8 
K8 
K8 
K8 

K8 
K8 
K8 
K8 

Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 

Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 

Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 

Fe XXII 
Fe XXII 
Fe XXII? 
Fe XXII 
Fe XXII 

Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 
Fe XXII 

IRON XXII (Fe21+), Z = 26 
Ground State  ls22s22p 2P°m (5 electrons) 

Ionization Potential [14 470 000] cm1; [1794] 

9.126 
9.229 
9.568 
9.646 
9.703 

9.793 
9.841 

10.053 
10.10 
10.127 

10.230 
10.344 
10.443 
11.742 
11.865 

11.956 
12.385 
12.401 
12.573 
13.196 

13.416 
13.442 
13.711 
13.750 
13.770 

0 
0 
0 

10 

10 
10 
10 
20 
30 

10 
10 
10 
10 
20 

10 
0 

20 
20 
10 

20 
10 
10 
0 
0 

2p -4s 
2p -4s 

2s 2p2 -2s24p 
2s 2p2 -2s24p 
2s 2p2 -2s24p 

2s 2p2 -2s24p 
2s 2p2 - 2s24p 

2p» -2s24s 
2p3 

-2s24d 
2P3 -2s24d 

2p3 
-2s24d 

2p3 -2s24d 
2P3 -2s24s 
2p. 3d 
2p- 3d 

2p- 3d 
2p- 3s 

2p- 3s 
2s2p2- 2s=3p 

2s2p2- 2s23p 
2s2p2- 2s23p 

2p3- 2s2 3d 
2p3- 2s2 3d 
2p3- 2s23d 

g2Pe -2S 
g2P° -2S 

»D -2P' 
2S -2P' 
2S .ape 

2P - 2P° 
2p _2p° 

4S° -2S 
2D° -2D 
2D° -2D 
2P° -2D 
*p° 2D 
2p°. -2S 

sr2P° 2D 
g'p° 2D 

?2P°- 2D 
g~-p - 2S 

g'f°- 2S 
2S- 2P° 
2P- 2po 
2P- 2P° 

2D°- 2D 
2D°- 2D 
2D°- 2D 

%-% 331.K8 
S31.K8 
S31.K8 
S31.K8 
S31.K8 

S31.K8 
S31.K8 
S31.K8 
C9,K8 

% - %    C8.K8 

S3I.K8 
S3i X8 
S3!,K8 
C9,K8 
C9,K8 

C9.K8 
C9.K8 
C9 
C9.K8 
C9.K8 

S31.K8 
C9.K8 

? %-% 
? %-% 
1 %-% i S3I.KS 
'•' %-%    S31.K8 
? %-%    S31.K8 
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Fe XXII Fe XXIV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe XXII 
Fc XXII 
Fe XXII 
Fe XXII 
Fe XXII 

Fe XXi! 
Fe XXII 

13.780 
14053 
14.160 
14.711 
14.857 

125.47     ? 
147.14     •> 

0 
0 

20 
0 
0 

2p»-2s»3d 
2p»-2s»3d 
2p»-2s»3d 
2p»-2s»3s 
2p»-2s»3s 

2s»2p-2s2p» 
2s»2p-2s2p» 

»D° - "O            ? 
»P° - »D           ? 
»p°. »D          7 
»P° - »S           ? 
*P° - »S           ? 

*»P*-»S 
g'P°-»S 

S31.K8 
S3I.K8 
S3I.K8 
S3I.K8 
S3I.K8 

K» 
K8 

IRON XXIII (Fe»*), Z = 26 
Ground State  ls22a? :S<   (4 electrons) 

Ionization Potential [15 648 XX)] cm1;  [1940] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Fe XXIII 7.^2      ? 2s2-2s5p g'S-'P" 0-1 K8 
Fe XXIII 8.307 2s»-2s4p g'S-'P° 0-1 D7 
Fe XXIII 8.38     ? 2s» - 2s 4p g'S-'P° 0-1 K8 
Fe XXIII 10.685 2s»-2p3s g-S - 'P°         ? 0-1 C8.K8 
Fe XXIII 11.164 10 2s»-2s3p «>S - »P°         ? 0-1 C9,K8 

Fe XXIII 148.85     ? 2s'-2s2p g'S-'F O-i K8 
Fe XXIII 284.41      ? 2s2-2s2p K<S-»P° 0-i K8 

IRON XXIV (Fe23+), Z = 26 
Ground State  ls22s 2Si/2 (3 electrons) 

Ionization Potential [16 494 000] cm ';  [2045] eV 

Element Wavelength Intensity   ' Multiple! Configuration Term J-J References 

Fe XXIV l.%2 Is»2s - Is2s2p #»S - *P° "&-% D6 
Fe XXIV 1 874 Is»2s-ls2s2p g»S-«P" %-% D6 
Fe XXIV 7.233 2s - 5p g»S - »P° %-% D6.M6 
Fe XXIV 7.990 2s-4p ?»S - 2F' 'k-'h D7 
Fe XXIV 8.233 2p  4d »p».»D 'A-% D7 

Fe XXIV 8.290 2p-4s 
,p0   ,s S      % D7 

Fe XXIV 8.317 2p-4d ip-. r. .  *> D7 
Fe XXIV 8.378 2p-4s if>« . 2S \„ D7 
Fe XXIV 10.658 10 2s-3p g"S  2P !h-'h C9.F25 
Fe XXIV 11.026 40 2p-3d sp°. »n Vi- ,. C9.F25 

Fe XXIV 11.129 40 2p-3d »P°   »D %-% C9.F25 
Fe XXIV 11.250 60 2p-3s :p° _ 2§ % -% C9.F25 
Fe XXIV 11.419 30 2p-3s 2p-.JS %-% C9.F25 
Ft XXIV 184.63     P 2s-2p g»S - »P° '/*-% KK 
Fe XXIV 245.00     P 2s-2n S»S - »P° •A-"A K8 
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1 

Fe XXV 

Fe XXV 
Fe XXV 
Fe XXV 
Fe XXV 
Fe XXV 

Fe XXV 

IRON XXV (FcM+), Z = 26 
Ground State  Is1 »So (2 electrons) 

lonization Potential [71 204 000] cm1; [8828] tV 

1 456 
1.509 
1.59 
1.852 
1.857 

1.867 

l»*-ls5p 
Is'-is4p 
1**-U3p 
1»,-U2p 
ls,-ls2p 

ls»-ls2s 

g'S - 'P* 
J'S-'F 
glS-ir 
gls-*r 
g'S-'S 

Fe XXVI 

0-i 
0-1 
0 1 
0-1 
0-1 

D6 
D6 
Cll 
D6 

ID6 

IRON XXVI (Fe29*), Z = 26 
Ground State Is 2SV2 (1 electron) 

lonization Potential [74 827 600] cm1; [9277.2] eV 
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Co 

COBALT, Z = 27 

Unclassified Lines 

Co 

Element Wavelength iDtenthy Multiple! Configuration Tora J-J References 

Co 8.414 10 S3. 
Co 8.518 10 S3I 
Co 8.715 20 S3I 
Co 8.795 20 S3I 
Co 8.880 20 S3I 

Co 8.966 20 S3I 
Co 9.028 20 S3I 
Co 9.087 20 S31 
Co 9.139 40 S31 
Co 9.245 20 Sil 

Co 9.475 20 S3I 
Co 9.900 20 S31 
Co 10.198 40 S3I 
Co 10.624 30 S31 
~o 10.674 40 SM 

Co 10.840 30 S31 
Co • * or" 

LU.GOU 30 S3I 
Co i 1.237 50 S3I 
Co 1.157 50 S31 
Cti i.357 50 S3I 

Co '. ..T"t^ 30 S31 
Co : t ''AT. 20 S3I 
Co 11. £1 70         i S31 
Co U.71-! 20 S3! 
Co ll.SSi 20 SM 

Co »2.190 30 S31 
Co 12.47 30 S31 
Co 12.54 30 S3I 
Co 13 822 40 S31 
Co 13.921 30 S3! 

Co 13.997 0 S3I 
Co 14.040 50 S31 
Co 14.824 10 S31 
Co 151.91 600 Fll 
Co 152.50 600 Fll 

Co 152.66 200 Fll 
Co 152.96 700 Fll 
Co 153.89 800 Fll 
Co 155.27 400 Fll 
Co 156.59 400 Fll 

Co 
Co 

158.80 
161.46 

900 
300 

Fll 
Fll 

Co 161.70 200 Fll 
Co 161.88 800 Fll 
Co 162.07 700 Fll 

Co 162.32 400 Fll 
Co 163.85 500 Fll 
Co 166.71 400 Fll 
Co 174.67 300 Fll 
Co 174.71 300 Fll 

Co 179.08 500 Fll 
Co 179.16 500 Fll 
Co 412.59 100 G9 
Co 414.52 50 G9 
Co 415.94 10 |G9 

1 
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Co I 
Co I 

COBALT I (Co0+), Z = 27 
Ground State  ls22si2p6?s*3p«3d74s* «F„, (27 electrons) 

Ionization Potential 63 430 cnr1; 7.86 eV 

Hit menl 

Co I 
Co I 
Co I 
Co I 
Co I 

Co I 
Co I 
Co I 
Co I 
Co I 

Wivciemth    j   Intensity   j Multiple! 

1814.20 
1320.42 
1825.17 
1828« 
1832.47 

i834.34 
1834.9) 
1837.82 
1838.23 
1840.55 

Co I 1840.79 
Co I 1841.47 
Co I 1841.88 
Co I 1842.34 
Co I 1843.45 

Co I 1846.94 
Co I 1847.89 
Co I 1 1851.49 
Co 1 j sS52 52 
Co I ! i'?'2.7l 

Co 1 1854.28 
Co I 1855.05 
Co ! 1856 13 
Co I j 1R5S.26 
Co I ; ! 464.92 

Co I 1866.27 
Co I 1866.45 
Co I 1869.16 
Co I 1870.45 
Co I 1876.01 

Co I 1876 48 
Co I 1876.88 
Co I 1877.40 
Co I 1878.28 
C^ 1 1880.34 

Co 1 1880.82 
Co I 1884.45 
Co 1 1884.56 
Co I 1887.89 
Co I 1889.60 

Co I 1889 87 
Co I 1893.43 
Co I 1894.07 
Co I 1897.48 
Co I 1897.73 

Co I 1901.75 
Co I 1902.15 
Co I 1904.75 
Co I 1905.41 
Co I 1905.87 

Co I 1906.72 
Co I 1924.40 
Co I 1925 05 
Co ! 1926* 
Co I 1929.34 

Co I 930.90 
Co I 931.00 
Co I 931.89 
Co I 933.03 
Co I 934.34 

120 
120 
10 

120 
150 

100 
I0U 
80 
150 
100 

100 
100 
30 

250 
80 

40 
300 
80 
150 
300 

80 
-tOO 
150 
30 
40 

60 
30 
50 
50 
100 

70 
80 
150 
250 
40 

150 
100 
100 
120 
60 

100 
3C 
30 
100 
80 

60 
100 
80 
30 

120 

47 
46 

51 
48 

50 
45 

44 
49 

47 

45 

46 

48 
45 

49 
45 
45 
45 

42 

200 
100 
50 
60 

200 

50 
! 0 
12C 122 
;>jii 39 
150 95 

Configuration 

3J'4s*- 
3d74s»- 
3d74s» - 
3d'4s*- 
3d74s« - 

3d74s2 - 
3d74s2 - 
3d74s*- 
3d74s*- 
3d74ss- 

?d74s» • 
3d74s»- 
3d74s* 
3d74s«- 

3d74s*- 
3d74s2- 
3d74s2- 
3d74s-' - 

3d74s2- 
3d'4s2- 
3d74s2- 
3d'4s2- 

3d74s7- 

3d74sJ- 

3d74s'- 

3d'" 4s2 

43 

3d8(a»F)4s - 
3d74sa- 

3d"(a3F)4s- 

3d74s2- 

3d74s2 

»a4F - 28° 
*a4F-34° 
ga*F - v4F° 
«a4F - 27" 

ga"F-26° 
ga«F-32- 
*a4F - 29° 
j-a-F - v*¥° 

sa4F-3T 
»a4F - v'F" 
ja4F   v4F° 
j?a4F - v4F° 

ga4F-24° 
«a4F - 29° 

*a4F  22° 

ga4F-2P 

a2F-3/° 
ja'FlT" 

b4F   v4F° 

j?a4F - u2D° 

ga'F - s2F° 

Term J - J   1    References 

«a4F-28° %-% R25 
*a4F - 26" %-% R25 
ga*F - Y*F°        •> ft-f, R25 
g*'F-U° *-% R25 
*a4F - 29* %    * R25 

*a4F--3° %-«* R25 
*a4F - v^F- V -% R25 
*a4F - 32" «Ä-* R25 
*a4F - 24" *    % R25 
*a4F-31° %i-% k25 

,R25 
% - % I R25 
*> - % i R23 
* - * I R25 
% - * I R25 

R25 
% - %    R25 

%-% 

% - % ! R25 
R25 

R25.JC8 
R2«. 
R25 

R2J 
R25 
R25 

R25 
R25 
R25 
R25.K8 
R25 

R25 
R25 
R25 
R25 
R25 

IR25 

% - % \ R25 
R25 
R25 
12S 

:<25 
R25 
R:>,5 
R25 
R25 

R25 
R25 
R25 
R25 
R25 

R25 
R25 
R2S 
R25 
R25 

R25 
R25 
R25 

|R25 
% - %    R25 
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Co I Co I 

Klement Wavelength Intensity 
 1 

Multiple! 
 = 

Configuration Tenn J-J References 

Co I 1935.4* 0 3d'4s*- ga4F ■ u'D° ■»-% R25 
Co I 1936.58 300 98 ?H,(a»F)4s- b4F - 28°          ? •Ä-% R25 
Co I 1938.94 !00 R25 
Co I 1939.75 30 R25 
Co 1 1940.16 150 95 3<!,(a»F)4s - b«F - v*F°        ? %-«* R25 

Co I 1943.64 120 97 3d,(a'F)4s - b4F - 26° %-% R25 
Co I 1945.09 120 104 3d,(a,F)4s - b4F- 34° %-** R25 
Co 1 1945.86 0 3d'U3F}4s - b*F - 25° fx-% R25 
Co 1 1946.79 250 100 3d»(a»F)4s- b4F - 29° %-% R25 
Co I 1947.58 50 R25 

Co I 1948 09 100 R25 
Co I 1949.00 150 95 3d*(a'F)4s - b4F - v4F° •*>-% R25 
Co I 1951.44 120 99 3d*(a3F)4s - b4F- 29° %-% R25 
Co I 1951.90 250 103 3d«(aJF)4s - b4F-33° *-•* R25 
Co I 1953.71 80 38 3d'4ss- *a'F-15° %-% R25 

Co I 1954.22 300 95 3d»(a»F)4s- b4F - v4F° %-% R25 
Co I 1955.17 300 105 3d«(a»F)4s - b4F - 35° %-% R25 
Co I 1956.22 150 41 3d'4si- ga4F - 20° •*-% R25 
Co I 1957.69 120 39 3d74s2- ga4F-t2F° %-% R25 
Co I 1958.10 80 3d'4s*- ga4F-18° ■f«-7/i R25 

Co I 1958.55 250 R25 
Co i i958.94 15C 10! 3d*(3*F>4s - \.*F .31° %-% R25 
Co I 1961.00 150 95 3d"(ä3F)4s • b4*F - v4F° %-Ht R25 
Co I 1961.26 80 39 3d74s2- ga'F - t2F° **-% R25 
Co I 1961.59 250 3d9(a3F)4s - b4F - 28°          ? %-% R25.K8 

Co r 1963.38 120 95 3d,(a3F)4s- b4F - v4P **-% R:^ 
Co I 1963.55 200 122 3d,(a3F)4s- a2F - 37° %-'* R25 
Co I 1963.92 80 3d»(a3F)4s- b4F - 27° % -*k R25 
Co I 1964.03 200 94 3d»(a3F)4s - b4F- 24° *h-^k R25 
Co I 1966.68 90 103 3d'(a'F)4s- b4F - 3?° %-% R25 

Co I 1967.78 100 100 3d'(a3F)4s - b4F  29° %-% R25 
Co I 1968.69 250 R25 
Co I 1968.93 250 97 3d»(a3F)4s- b4F - 26" %-7.* R25 
Co I 1969.68 30 R25 
Co I 1970.71 500 102 3d8(a3F)4s - b4F - 32° %-% R25 

Co I 1970.77     P 37 3d74s2-3d74s(3D)4p ga4F - s4D° %-% M23 
Co I 1971.16 300 % 3d"(a3F>4s - b4F - 25° %-% R25 
Co I 1971.75 150 4, 3d'4s» - ga4F - 20° %-% R25 
Co 1 1972.52 300 99 3d9(a3D4s b4F - 29° %-% R25 
Co I 1972.82 0 3d74s2 ga4F-19° %-% R25 

Co I 1973.62 50 R25 
Co I 1973.85 250 101 3d"(a3F)4s- b4F-31° %-«t R25 
Co 1 1974.39 150 95 3d"(a3F)4s - b-'F - v4F %-% R25 
Co I 1975.36 60 3d»(a3F)4s- b4F - v4F° %-% R25 
Co I 1975.67 200 R25 

Co I 1975.94 60 3d8(a3F)4s - b4F - v*F° %-% R25 
Co X 1976.97 300 40 3d74s2- ga4F-!7° %-% R25 
Co ; 1978.36 100 95 3d"(a3F)4s b4F - v4F° %-% R25 
Co I 1978.53 120 R25 
Co I P80.59 150 39 3d74s2- ga4F - t2F° %-% R25 

Co I V90.C» 400 R25 
Co I 19; 1.97 200 37 3d74s2-3d74s(3D)4p ga'F - s4D° %-% R25 
Co I I98/..J2 200 37 3d74s2-3d74s(3D)4p ga4F - s4D° *-% R25 
Co I 1982 81 80 too 3d"(a3F)4s- b4F - 29° %-% R25 
Co I 1985.25 100 3d"(a3F)4s- b4F - 27° % - *fe R25 

Co I 1985.16 100 38 3tT4s2- ga4F-l5° %-% R25 
Co I 1985.88 40 R25 
Co I 1986.31 60 3d74s2-3d74s(3D)4p ga4F - w4P° %-% R25 
Co I 1987.03 150 R25 
Co I 1987.15 120 37 3d74s2-3d'4s(3D)4p ga4F - s4D" %-vt R25.M23 

Co I 1987.24 100 R25 
Co I 1987.65 200 99 3d»(a3F)4s- b4F   29° %-% R25 
Co I 1989.28 100 R25 
Co I 1989.80 250 94 3d«(a3F)4s - b4F - 24° %-% R25 
Co I 1990.34 300 97 3d»(a3F)4s - b4F - 26° %-% R25 

487 



fp 

Co I Co II 

Eleieat Wavelength Intensity Muitiplet 
 U^UJ ■   ■"' — 

Configuralica TOB 
——i— 

Refcrcacc* 

Co I 1991.80 30 3d'4s*-3d74i(*D)4p ga*F-w*f" %-% R2S 
Co I 1992.79 200 3d'4s»- ga*F-lV         ? %-% R25.K» 
Co I 1993.25 100 R23 
Co l 1994.98 ISO R25 
Co I 1998 49 250 37 

L 
3d'4s» - 3d'4t(»D)4p ttw-tir %-* R2S 

COBALT II (Co»+), Z = 27 
Ground State ls*2s22p,3s*3p63d8 3F4 (26 electrons) 

Ionization Potential  137 572 cm1;  17.06 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Co II 1271.940 20 3d'(a«F)4s - 3d»4o(a«D)4p a»F-y»r 5-5 V4 
Co II 1275.914 0 3d7(a4F)4s - 3d*4«(a*D)4p a»F-y*F 4-4 V4 
Co II 1295.853 30 V4 
Co II 1299.551 30 12 3d'(a4F)4»-3d«4s(a«D)4p a»F-x*D° 5-4 V4 
Co Ü 1302.378 20 V4 

Co n 1306.935 »0 3d7(a4F)4s - 3d*4s(a»D)4p a'F-x'D0 4-3 V4    ' 
Co II 1306.969 10 V4 
Co II 1311.124 lOd 12 3d7(a*F)4s - 3d*4s(a«D)4p a«F-x«D° 4-4 V4 
Co II 1311.864 10 12 3d7{a4F)4s-3d*4s(a«D)4p a»F - x»D° 3-2 V4 
Co II 1315.393 0 12 3d'(a4F)45-3d»4s(a«D)4p i'Fx'D' 2-1 V4 

Co II 1316.086 0 12 3d7(a4F)4s - 3d«4sfa«D)4p a*F-x»D° 3-3 V4 
Cc II 1318.589 0 <2 3d7(a4F)4s - 3d«4s(a*D)4p a*F-x»n* 2-2 V4 
Co u 1429.002 20 V4 
Co II 1438.710 10 V4 
Co II 1445.572 0 V4 

Co II 1448.037 70 3d»-3d7(a*D)4p tfa'F - w'D° 4-3 T «» 

Co II 1454.962 50 V4 
Co II 1455.884 70 V4 
Co II 1466.209 100 3d»-3d7(a*H)4p *a'F - x*G° 4-5 V4 
Co   3 1468.235 20 3d,-3d7(a*D)4p gaf - w*D° 3-3 V4 

Co II 1468.383 20 25 3d7(a4P)4s - 3d«4s(?»D)4p a»P - y'P° 2-1 V4 
Co II 1469.727 20 V4 
Co II 1471.879 20 25 3d7(a4P)4s-3d«4s(a«D)4p a«P-y«P° 3-2 V4 
Co I? 1472.898 100 3d«-3d7(a»H)4p gi*F-xHi' 3-4 V4 
Co 13 1475.018 20 25 3d7(a4P)4s-3d«4s(a«D)4p a»P-y'P° 1-1 M23 

Co It 1475.807 70 V4 
Co II 1476.661 50 V4 
Co II ! 480.953 50 3o' - 3d«4s(a»D)4p a*P-x»D°       ? 2-2 V4.K8 
Co II 1484.259 20 25 3d7(a-rv4i -?d*4s(a«D;4p a5P.y»p« 1-2 V4 
Cc it 1486.492 70 25 3d7(a4P)4 - 'Jd«4s(a«D)4p a«P-y«P 3-3 V4 

Co II 1489.659 10 V4 
Co II 1491 701 10 V4 
Co II 1492.263 20 25 3d7(a4P) s-3d«4s(a«D)4p a«P-y»P° 2-3 V4 
Co II 1494.124 0 V4 
Co II 1497.675 10 V/ 

Co II 1500.897 20 V4 
Co II 1509.240 60 V4 
Co II 1509.954 30 3d*-3d'(asP)4p ?a*F - x*D" 2-1 V4 
Co II 1519.412 lOd V4 
Co II 1525.793 10 V4 

Co II 1534.834 10 3d« • 3d7(a«G)4p #a»F - y*G° 4-4 V4 
Co II 1547.965 50 V4 
Co II 1552.756 70 3d« - 3d7(a*G)4p ga'F-z'G" 4-4 V4 
Co II 1553.762 20 3d» - 3d7(a*G)4p ga*F - y'F" < -S V4 
Co II 1557.039 50 V4 
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Co II Cc II 

Foment Wavelength 2nieo»i'v Multiple! Configuration Terra ;-! Reference* 

Co II 1557.566 60 3d» - 3d7(a»G)4p ga*Fy*G' 3-4 V« 
Co II 1560 874 20 3d«-3d7(a"G)4p ga*F  y*F" 3-2 V4 
Co II 1567.592 50 3d»-31'(*«G)4p *a*F - z*H° 4-4 \' 
Co II 1572.674 80 6 3d« - 3d'(a4P)4p ga*F  y»D" 4-3 V4 
Co II 1572.915 30 V4 

Co II 1574.568 100 3d» - 3d'(»vG)4|i j«*F - y*F 4-4 V4 
Co II 1576.813 100 3d»-3d7(aH:)4p ga*F - y»F* 2-2 V4 
Co II 1577.058 100 3da-3d7(a»G,4p *a*F-y*F 3-3 V4 
Co II 1589.674 10 V4 
Co II 1590.558 30 3d7(a4F)4s - 3d7(a*P)4p »»F  x*D*       ? 7-1 V4.KS 

Co II 1593.323 20 3d,-3d7(a»G)4p *a*F-y»F° 2? Vi 
Co II 1595.784 50 6                                   3d»-3d7(a4P)4p «a*F - y'D" 3-2 V4 
Co II 1596.521 10 !                         3d»-3d7(a4P)4p *a*F-y*D° 3-3 V4 
Co II 1598.494 30 3d«-3d'(a«G)4p g a«F - y»F* 3  4 V4 
Co II 1599.314 30 24 3d,(a«P)4s-3d«4s(a»r)4p a*P-x*D° 3-4 V4 

Co II 1599.716 10 24 3d7(a4P)4s - 3d«4s(a«D)4p a"1  I'D" 2-3 V4 
Co II 1601 282 5 24 3d1(a«P)4s - 3d«4s(a*D)4p a*P-x»D° !-2 M23 
Co I' 1605.987 30 6 3d«  3d7(i4P)4p ga'F - y*D" 2-1 V< 
Co II 1622.661 0 V4 
Co II 1627.506 10 3dT(a4P)4s - 3d»4s(a«D)4p b'P - y»F 1-2 V4 

Co II 1632.347 10 V4 
Co II 1633.370 0 V4 
Co II 1637.302 10 V4 
Co II 1638.815 20 V4 
Co II 1639.276 40 V4 

Co II i640.127 20 3d;(a4P)4s-3d«4s(a«D)4p b*P-y«P* ?-3 V4 
Co II 1642.485 30 V4 
Co II 1647.758 20 V4 
Co II 1649.303 100 V4 
Co II 1655.089 20 V4 

Co n 1656.669 30 V4 
Co II 1656.948 60 3d7(a4F)4s - 3d7(a*P)4p a»F - z'P°        ? 3-2 V4.K8 
Co II 1657.028 80 3d7(aH})4s - 3d*4s(a«D)4p a»G-y«F°       ? 5-5 V4.K8 
Co n 1657.400 20 3d7(a1G)4s - 3d«4s(a"D)4p »Hi - y»F 4-4 V4 
Co II 1657.933 30 V4 

Co II 1658.145 40 3d7(a4F)4s - ?d7(a4P)4p a'F - y»P°        ? 1-0 V4.K8 
Co II 1658.377 20 V4 
Co II 1659.062 30 3d7(a«P)4s-3d«4s(a«D)4p csp. ysp«        ? 0-1 V4.K« 
Co II 1661.281 50 V4 
Co II 1664.824 10 3d7(a4F)4s-3d7(a»G)4p a5F - y'F° 2-2 V4 

Co II 1666.316 40 V4 
Co II 1666.406 40 V4 
Co II 1667.534 tOh V4 
Co II 1668.655 3d7(asG)4s - 3d«4s(a«D)4p a*G - y*F°       ? 3-4 V4.K8 
Co II 1669.915 20 3d7(a4F)4s - 3d7(a"D)4p b'F  x'F" 4-3 V4 

Co II 1673.199 10 3d7(a4F)4s - 3d'(aiG)4p a'F - z»H°       ? 4-4 V4.K8 
Co II 1673.956 20 V4 
Co II 1674.953 30 V4 
Co II 1679.423 40 V4 
Co II 1680.187 20 V4 

Co II 1682.124 20 \4 
Co II 1682.355 100 V4 
Co II 1683.518 70 V4 
Co II 1683.765 60 3d7(a4F)4s - 3d'(a»G)4p a*F - z»H° 5-6 V4 
Co II 1685.882 20 3ri'(a4F)4s - 3d7(a4P)4p a5F - z»P° 4-3 V4 

Co II 1686.934 70 3d7(a4F)4s - 3d7(a»G)4p a»F - z»H°       ? 4-5 V4.K8 
Co II 16S7.069 60 V4 
Co II 1687.868 10 3d7(a4F)4s-3d7(a«D)4p bjp. W«D° 4-3 V4 
Co II 16?«.338 20 3d7(a4F)4s • 3d7(o»G)4p a'F-z'H"       ? 3-4 V4.K8 
Co II 169).339 30 V4 

Co II 1693.786 20 V4 
Co II 1693.846 20 V4 
Co II 1706.088 20 V4 
Co II 1706.823 80 V4 
Co II 1706.937 20 V4 
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Co II Co II 

EteOKDI Wavelength Intensity MuHiplel Configuration Tenn 
 1 

Referent» 

Co II 
Co II 
Co II 
Co II 
Co II 

1707.602 
1707.822 
1711.127 
1715.114 
1720.182 

80 
50 
10 
0 
0 

3d7(a4F)4s-3d*4s(a»D)«p 

3d7(a4F)4s - 3d'(a»H)4p 

b'P  y»F*        ? 

b*F  x»G0       ? 

2-3 

3-4 

V4 
V4.KS 
V4 
V4 
V4.K8 

Co II 
Co II 
Co II 
Co 'I 
Co II 

1723.048 
1725.258 
i727.823 
1732.807 
1734.156 

30 
20 
20 
0 

40 

3d'(»*F)4$ - 3d'(a'P)4p a*F-y»D* 5-4 V* 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co 11 
Co II 

1738.870 
1740.598 
1743.021 
1743.439 
1746.215 

60 
0 
Oh 
0 

10 
3dWF)4s -Jd7(a4P)4p a»F - y»D" 4-4 

V4 
v< 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co C 

1747.897 
1748.350 
1748.7-/2 
1754.228 
1757.770 

40 
10 
0 

20 
0 

3d7<a4F)4s-3si7(a4P)4p 
3d7(atG)4s - 3d«4s(a«D)4p 

a»F - y»D* 
b'G - y*F*       ? 

4-3 
4-4 

V« 
V4.K* 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co II 

1758.648 
1761.67 
1763.673 
1764.289 
1773.042 

20 
0 

20 
0 

10 

3d7(a4F)4s  3d7(a4P)4p 
3d7<a4F)4s-3d7(a4P)4p 
3d7(a4F)4s   3d7(a4P)4p 

a*F - y'D" 
a»F - y*D° 
a»F - y»D° 

3-2 
3-3 
2-1 

V-l 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co I! 

1775.878 
1778.321 
1804.954 
1818.584 
1824.060 

0 
10 
60 
10 
10 

3d'(a4F)4s-3d'(a4P)4p a»F-y«D° 2-2 V4 
V4 
V4 
V4 
V4 

Co II 
Co 11 
Co II 
Co 11 
Co II 

1839.367 
1840.220 
1845.910 
1848.466 
1851.639 

100 
30 

200 
10 
10 

3d«-3d'(asG)4p 

3d»-3d7(a4P)4p 

a'D-z'F" 

a'D - y'F 

2-3 

2-1 

V4 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co II 

1852.564 
1853.726 
1859.622 
1860.214 
1862.313 

0 
10 
0 

40 
250 

3d7(a4F)4s - 3d7(a»Ü)4p 

3d7(a4F)4s-?d7(a4P)4p 
3d» - 3d7(a4P)4p 

3d'(a4F) »s - 3d7(a»G)4p 

b»F-z»H0 

b3F - y*IT 
a'D - yw 

b'F-y'F" 

4-4 

4-3 
2-2 
4-4 

V4 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co II 

1862.360 
1863.86 
5867.028 
1895.478 
1907.95. 

10 
40 
50 
40 

0 

3d7(a4F)4s - 3d7(a*G)4p 
3d7(a4F)4s - 3d7(a*G)4p 

M»-3d7(a»G)4p 

b->F - yaF° 
b»F - y'F° 

a'P-z'F" 

2-2 
3-3 

2-3 

V4 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co II 

1908.517 
1917.621 
1920.713 
1922.925 
1937.070 

30 
60 
20 
30 
30 

3d»-3d7(a4P)4p 
3d"-3d7ta4P)4p 
3d« - 3d7(a4P)4p 
3d,-3d7(a4P)'T 
3d,-3d7(a,P)4p 

ajp. yap« 
a'P-y'P 
a3P - yaP° 
a»P - v'F 
a»P - z»P° 

2-1 
2-2 
0-1 
1-2 
1-1 

V4 
V4 
V4 
V4 
V4 

Co 11 
Co 11 
Co II 
Co II 
Co II 

1941.231 
1944.181 
1950.097 
1957.418 
1968.918 

800 
20 

500 
150 
30 

5 

5 
5 

3d"-3d7(a4F)4p 
3d«-3d7(a*P)4p 
3d»-3d7(a4F)4p 
3d«-3d7(a4F)4p 
3d«-3d7(a4P)»p 

*a»F - ?*D° 
a»P  z'P" 

gaaF z*D° 
ga3F - z»D° 
a'D-zsS° 

4-3 
0-1 
3-2 
2-1 
2   1 

V4 
V4 
V4 
V4 
V4 

Co II 
Co II 
Co II 
Co II 
Co 11 

1975.002 
1983.162 
1983.947 
1984.827 
1991.574 

20 
100h 
20 
10 
0 

3d"-3d7(a4F)4p 

3d"-3d'(a4P)4p 
3d"-3d'(a4F)4p 
3d»-3d'(a4P)4p 

g»aV - z'D" 

a'P-z'P" 
ga'F - z»F° 

a'P-yMT 

2-2 

2-1 
4-3 
1-2 

V4 
V4 
V4 
V4 
V4 

Co II 1997.095 10 3d'-3d7(a4P)4p aaP-z«P° 0-1 V4 
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Co III 
Co II! 

COBALT III (Co*4), Z = 27 
Ground State  ls*2s22p«3s*3p«3d7 4FM (25 electrons) 

Ionization Potential 270 200 car'; 33.50 eV 

Klemcni 

Co 111 
Co III 
Co III 
Co III 
Co III 

Wavelength 
i 

649.342         1 
682.084 
683.140 
708.767 
709.912 

Intensity      Multiplei 

1 
5 
3 

15 
10 

Configuratioa 

3d' - 3d»(b»P)4p 
3d' - 3d«(b»P)4p 
3d' - 3d»(VP)4p 
3d' - 3d*(b1P)4p 

Term 

a4P - v*r 
a4P - v*r 
a4P - w«P* 
t«j.. W4p« 

J   J 

*-* 

Reference* 

58 

SI 
SI 
SI 

Co III 709.996 15 3d' - 3d«(bJP)4p l»«P - w*P° *-** S8 
S8 

Co III 
Co III 
Co HI 

710.592 
711.002 
711.741 

0 
0 
5 

3d'-3d«;'G)4p 
3d' - 3d*(b»P)4p a4P  y4S° 

S8 
S8 
S8 

Co in 712.193 0 

Co III 
Co III 
Co II? 
Co III 
Co III 

712.890 
714.836 
715.125 
716.055 
717.490 

i 

2 
0 
0 
2 
1 

3d' - 3d*(b»P)4p 
3d' - 3d»(b»P)4p 
3d' - 3d*(»D)4p 
3d7 - 3d*('D)4p 
3d' - 3d,(*D)4p 

a4P - y4S° 
a4P  y4S° 

ga*f - WD"      ? 
ga4F - w4F 
ga4F - w4F° 

S8 
s» 
S8.K8 
S8 
S8 

S8 
Co III 735.720 0 S8 
Co III 738.066 2 S8 
Co III 741.032 1 S8 
Co III 745.762 0 S8 
Co III 745.939 0 

S8 
S8 Co III 748.019 1 

Co III 752.485 0 S8 
Co III 752.759 3 S8 
Co HI 754.795 2h S8 
Co III 755.253 5 

SI 
Co III 
Co III 
Co HI 
Co II! 
Co III 

755.512 
755.972 
756.064 
756.338 
758.212 

0 
1 
1 
5 

20 7 

3d' - 3d«('G)4p 
3d- - 3dV3F)4p 
3d'   3d'(»F)4p 
3d' - Jci*{*G>4p 

ga4F - x*G° 
«a'Fy'D* 
ga4F - y»D° 
ga4F - x*G° 

•ft-* 

fi-ft 

S8 
S8 
S8 
S8 

Co ill 759.592 3 3d'-  - ;*G)4p ga4F - x4F° %-* S8 
S8 

Co HI 
Co III 
Co III 
Co HI 

759.644 
759.970 
760.211 
760.825 

3 
0 
1 

30 7 

3d' - 3dV3G)4p 
3d7 - 3d«(»H)4p 
3d' - 3d«(*G)4p 

ga4F - x4F° 
ga4F  z»H° 
ga4F - x^" 

S8 
S8 
S8 

Co III 761.202 1 Id7 - 3d«(»G)4p ga4F - x4G° fl"k S8 
S8 

Co III 
Co III 

762.038 
762.529 

I 
3 3d7-3d«CG)4p ga4F • x4F° *-% S8 

SI 
Co HI 
Co HI 

762.694 
762.775 

0 
50 6 3d7 - 3d«(aG)4p ga4F - x4F %-% S8 

Co HI 
Co HI 

763.013 
763.131 

0 
25 7 

3d7-3d«(:,G)4p 
3d' - 3d«(Ki)4p 

ga4F - x*G° 
ga4F - x4F° 'h-tt 

s* 
S8 
S8 

Co HI 
Co III 

764.229 
764.363 

C 
2 3d' - 3d«(>G)4p ga4F - x*G° *-% S8 

S8 
Co HI 764.418 2 

Co HI 
Co HI 
Co HI 
Co III 
Co in 

764.866 
764.959 

|   765.104 
765.561 
766.667 

10 
20 

3b 
3 

10h 

6 
■7 

6 

3d' - 3d»(:lG)4p 
3d7 - 3d,(3G)4p 
3d7 - 3d«(»H)4p 
3d7 - 3d«(sG)4p 
3d' - 3d*(*G)4p 

ga4F - x4F° 
ga4F   x4F° 
ga4F  z*K° 
ga4F - x4¥° 
ga4F - XHJ° 

Vl-Vt 
%-% 

•h-H, 

S8 
S8 
S8 
SC 
S8 

Co III 767.703 70 6 3d7 - 3d«(*G)4p ga4F - x4F° %•% SI 
S8 

Co HI 
Co HI 
Co HI 
Co III 

767.770 
768.458 
769.128 
769.459 

.5 
20 
10 

3 

6 
6 

3d' - 3d«(»G)4p 
3d7 - 3d«(JC)4p 
3d' - 3d«(3F)4p 

ga4F - x4F° 
gaT - x^" 
ga4F - yKJ" 

SI 
SI 
S8 

Co III 770.192 1 3d'-3d«('lJ)4p a*G - v»F° %-'* SI 
S8 

Co HI 
Co III 
Co HI 
Co HI 

770.723 
770.967 
771.638 
771.868 

2 
0 

10 
30 5 

3d' - 3d«(3F)4p 
3d' • 3d»(sF)4p 
3d' - 3d*('F)4p 

ga4F - y*G° 
j           ga4F ■ y^" 
I          ga4F - v^" 

Si 
SI 
SI 

H   He   li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr      n   Fe   Co   Ni   CJ   Zn   Ga   Ge   As   Se   Br   Kr 
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Co HI Co m 

EIMRCM 

Co III 
Co ID 
Co III 
Co ID 
Co in 

Co III 
Co in 
Co III 
Co in 
Co III 

Co III 
Co III 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co in 

Co in 
Co in 
Co III 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co III 
Co III 

Co III 
Co III 
Co in 
Co in 
Co in 

Co in 
Co HI 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co III 

Co in 
Co in 
Co III 
Co in 
Co in 

Co III 
Co III 
Co III 
cs in 
Co III 

Waveleaftfe Inuntiiy Muhipki Ccnfuunuoo Tens J-J Referent « 

TO.125 1 3d' - 3d«(»F)4p fi4F-z*F* %-% SI 
""■M 2 3d'  3<*<*F)4p *i4F-z»F* %-* SI 

775 S92 10 3d' - 3d«(»F)4p g«4F-y*G* %-% SI 
776 68« 20 5 3d' - 3d«(»F)4p gt'F-yHi' %-% SI 
776.794 5 3d'-3d«?F)«p gn4F-z*F' ■ -Ik SI 

779.436 3 3d'-3dVF)4p g»*F-y*G' *-% SI 
779.683 20 5 3d'*M»F)4p fa'F-vHT Ht-% St 
781.130 20 3d'  5dc(»F14p ga*F  x'D* %-% SI 
781.250 3 St 
781.983 15 5 3d'  3d»(»F)4p »»4F-y*G* %-% SI 

783.179 10 3d' - 3d«(*F)4p g»*F  x4D* %-* St 
785.207 10 3d7-3d*(»F)4p g**F  x4D* *   * SI 
785.426 1 3d* - 3d*(«H)4p *»4F-z«G* %■% SI 
785.677 1 St 
785.883 15 4 3d' - 3d*('P)4p ga'F-y^D* %-% St 

786.958 8 3d' - 3d«('F)4p «aJF - x4B' %-% s« 
787.406 5 3d' - M(('F)4p * a4F  y*F %   % St 
787 562 8 4 3d' - 3d«(»P)4p ^«F-y^D* %-* St 
788.057 8 id' - 3d»(»F)4p g**f -y*F* %-* St 
788 693 2 «8 

789.447 30 4 3d' - 3d«('P)4p ga'F-fD* *   fc S.J 
789.662 2 3j7. j* fip)4p g**F-y*D- %   % St 
790.197 50 4 3d'   3u    P)4p *a4F - y*W % - V, SI 
790.268 3 St 
790.688 25 3d' - 3d»(>H)4p ga'F  zKT %-% Sf 

791 440 3 St 
792.661 5 3d'  3d*(*F)4p ga*F - y*V %-* SB 
792 833 5 s? 
793.600 2 3d' - 3d»(*P)4p ga*F - zK)° %-% St 
794.493 1 3d' - 3d*(,H)4p g»'F  z«G° %-Vt St 

795.475 5 3d' - >d6('P)4p ga*F - y*D" %-% St 
797.166 2 3d' - 3d«(»F)4p ga*F - y'F* H-% St 
797.312 2 3d' - 3d«(»F)4p ga4F-y«F* %-% SI 
799.034 0 3d' - 3d*(*P)4p *a4F - zTT •A-% SI 
799.237 2 3d'-3d»(»F)4p *i4F-)«F %-% S8 

799.361 0 3d'-3d«{'P)4p *a4F-y'!V *-% S8 
799.919 I Oh 3d' - 3d«(»H)4p ga*F - z*G' *-% S8 
800.445 2 3d' - 3d«(aP)4p *a4F yP* %-% S8 
801.493 30 3 3d'-3d*(»H)4p «a'F  z*G° %-»% S8 
802.434 lb 3d'-3d«(»D)4p a4P-w*D' *-% Si 

802.943 3 3d' - 3d»('D)4p a'P-w^D" %-% St 
803.942 5 3d' - 3d»(»H)4p ga*F - z«G° %-% St 
804.495 lh 3d' - 3d*(»D)4p a'PVD* %-% SB 
805.345 20 3 3d' - 3d«(»H)4p ga*F - z^G" %-% SI 
805.379 3 3d'  3d«(*P)4p ga'F  y*P° %-% Si 

806*2 3h 3d' - 3ds(»H)4p ga'F - z*G° %-% SI 
807.156 1 3d'-3d«('D)4p a*D - x*D°       ? tt-% St.Kt 
807.910 15 3 3d7 - 3d*(»H)4p *a4F - z*G" *-% St 
806.033 3 3d' - 3d»('D)4p a»D - vT *-% SI 
808.612 5 13 3d'-3d»("GHp a«G   x»F %-% SI 

809.221 15 3d'-3dVD)4p a4P - x4P* %-% St 
809 609 10 3d' - 3d«(»D)4p aKJ-w^r %-% St 
m 706 15 j 3d' - 3d*('H)4p gt'F-z'G' *-% Si 
809.844 2 S8 
810.502 15 12 3d'  3d*('G)4p a»G  w«G" %-% St 

810.716 10 3d' - 3«!*(»D)4p a4P - x4P" %-% SI 
811.951 10 id-   3d«(»D)4p a4P - x4P° Vk-% St 
812.869 10 13 3d'-3d*('G)4p a»G   x*F* %-% St 
814.066 1 3d' ■ 3d"('D)4p a«G   vW «N-% St 
814.649 2h Si 

815.555 25 W • 3d»;»GHp a*G-w»G° %-% St 
816.617 10 3d'-3d«i'D)4ji a«G - w4F* %-% S8 
816.864 1 SI 
817.937 1 St 
818.600 20 !1 3d'-3d«('t)4p a«G - x»H° *->% St 
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Co III Co m 

Eka 

Co III 
Co III 
Co in 
Co in 
Co in 

Co in 
Co in 
Co m 
to in 
Co m 

Co in 
Co in 
Co in 
Co in 
Co in 

Co III 
Co m 
Co in 
Co in 
Co in 

Co in 
Co in 
CD in 
Co in 
Co in 

Co in 
Co in 
Co m 
Co m 
Co in 

Co HI 
Co in 
Co m 
Co HI 
Co HI 

Co in 
Co in 
Co HI 
Co HI 
Co HI 

Co m 
Co HI 
Co in 
Co in 
Co III 

Co in 
Co HI 
Co III 
Co HI 
Co in 

Co in 
c> in 
Co in 
Co II! 
Co HI 

Co HI 
Co in 
Co HI 
Co III 
Co III 

Co HI 
Co in 
Co HI 
Co HI 
Co in 

Wavdeictl        latcasity     Muttiplet 

820.066 
«25.403 
822.608 
829.072 
832 050 

837.330 
838133 
839.284 
844.097 
844.310 

844.411 
844.866 
848.088 
849.2K 
849.481 

850.067 
850.424 
858.663 
858.975 
865.567 

865.898 
870.007 
874.294 
876.594 
878.080 

878.543 
878.963 
880.950 
882.025 
883.154 

883.345 
883.703 
883.960 
884.192 
885 Oil 

886.378 
887.777 
887.988 
89i.902 
893.045 

893.095 
893.713 
897.686 
899.025 
903.730 

908.491 
910.415 
910.721 
912.817 
913.239 

918.233 
920.371 
923.075 
925.045 
925.230 

926.591 
927.224 
929.970 
932.733 
935.003 

936.639 
937.310 
938.077 
938.647 
939.060 

Configuration 

3 
15 i 

1 
10 
5 

1 
25 10 
30 19 
2C 18 
8 19 

l 
1 

10 10 
30 18 
0 
5 

3 
3 

15 17 
0 

0 17 
1  15 16 

10 16 
5 
0 

10 9 
5 
10 9 
0 
5 

1 
2 
0 
2 
0 

5 
0 
0 
5 

15 15 

8 15 
8 
1 
1 
5 

5 
0 
0 
2 
2 

1 
2 
10 14 
8 14 
0 

0 
5 
5 
3 
3 

30 2 
20 2 
10 2 
5 2 

30 1 

3d'-3d*('D4p 
3d' 3d*('I)4p 
3d'-'d*(*G)4p 
3d' - 3d*(*D)4p 

3d' - 3d*(*D)4p 
3d' - 3d«(»G)4p 
3d'-3d*('D4p 
3d' - 3d*('G)4p 
• J' - 3d*('D4p 

3d' - 3d*(«G)4p 
3d' - 3d«CC)4r 
3d'-3d*(lG;4p 
3.'-3d«('G)4p 
3a -3d*(JG)4p 

3d7 - 3d«(»G)4p 
3d' - 3d*(,G)4p 

3d1'-3d«('D4p 
3d1 - 3d»;«G)4p 

3d1 - 3d*('I)4p 
3d' - 3d»(*G)4p 
3d' - 3d»(*G)4p 
3d' - 3d«('H)4p 
3d' - 3d«(»F)4p 

3d' - 3d»(»F)4p 
3d' - 3d«(»H)4p 
3d' - 3d«(*F)4p 
3d7 3d«(»F)4p 
3d'  3d«(»G)4p 

3d7 - 3d'(*F)4p 
3d- - 3d»(aF)4p 
3d7 - 3d»('F)4p 
3d7 3d«(sF)4p 
3d' - 3d»(»F)4p 

3d' - 3d«<sF)-«p 
3d' - 3d«('F)4o 
3d7 - 3d«(»F)4p 
3d' - 3d*(»P)4p 
3d7 - 3<J«(H3)4p 

3d7 - 3d*(*G)4p 
3d7 - 3d«(KJ)4p 
3d7 - 3 i»('P)4p 

3d'-3c!«(3>A4p 

3d'-3d*isH)4p 
3d'-3d»(*F)4p 
3d7-3d«(»P)4p 
3d7-3d«(1H)4p 
3d7-3d«('D)4p 

3d7 - 3d»(»G)4p 
3d7-3d»(*H)4p 
3d7-3d*("H)4p 
3d7 - 3d»('F)4p 

?d7 - 3d«('PMp 
id'-3d*(»P)4p 
3c7 - 3d»(»D)4p 
3d7-3d«(«D)4p 
3d7 - 3d*('D)4p 

3d7 - 3d«(»D)s> 
3d7 - 3d«(«D)4p 
3d7-3d«et).t4? 
3d7 - 3. »(sD)*p 
3d7 - 3d*(*D)4p 

Tcfn 

a«G-x«ir 
a*G-x*T 
a*G-x«G" 
a*D-w*F* 

«»P-w^D* 

a»H - y'P 
a*H-w»H* 
a«H - y»I' 

a«G-y«H* 
a«G-ysF* 
a»H-w»T 
a«H w*H* 
a*G-y'H* 

a»G - v*H" 
a'D    »F° 

a*H-x*H* 
a«G-y1H* 

a»H - x«H* 
a»H-x«G' 
a»H-x»G' 
aHJ-zW 
a^P-y'D" 

a»G-y«G° 
a*G-z»H° 
aKS-yKj" 
a4P-x4D* 
a'D-y'F* 

»»G-z1F* 
a«P-y»D0 

a4P-x«D° 
a4P-x«D* 
a4P-x4D° 

a4P - x4D" 
a*G - z»F° 
a»G - y*G° 
asP-z»S° 
a*H - y*H° 

a*H - y*H° 
a«D - y'F" 
a«P-z»S° 

a'D-y'D" 

aKJ-zK}" 
a»D - y»D° 
a4P-y4r 
aKJ - z*C° 

a»H-x*G' 
a^ri - z'H" 
a»H - z»H° 
a»H-y«G° 

a4P-z4S0 

a'D - z'P° 
*a4F - z4F° 
*a4F - z4F° 
*a4F - z4F° 

ga4F - z4F° 
ga4F-z4F 
ga4F-z4F° 
$a4F - z4F° 
«a4F-z4D° 

J-J 

*-% 
%-% 

"SI-7* 

«h "V- 

%-% 
%-% 
%-% 
%-% 
%-% 

%-% 

%-% 

%-% 
%-% 
%-% 

%-% 

Ht-ft 

t"ft-nh 

% 

Refcrer .ti 

SI 
ss 
SI 
SI 
St 

St.KI 
SI 
SI 
SI 
SI 

St 
St 
St 
SB 
St 

S8 
St 
St 
St 
St 

St 
s« 
St 
S8 
St 

s* 
s» 
St 
St 
St 

St 
St 
St 
S8 
S8 

St 
St 
St 
S3 
St 

sa 
S8 
Si 
SI 
St 

St 
St 
St 
S8 
S8 

S8 
St 
S8 
St 
St 

St 
St 
St 
St 
St 

ss 
St 
St 
St 
St 
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Co III Co m 

Element Wavelength Intensity Multiple'. Configuration Term J-J Reference« 

Co III 941.756 0 3d7 - 3d»(*D)4p «a4F-z4F° %-Si S8 
Co m 942.388 20 1 3d'-3d«(»D)4p *a*F-z8D* %-% SS 
c? in 942.6% 1 3d'-3d«(*D)4p ga'F - z4F° %-% SS 
Co in 944.084 1 3d'-3d«(,D)4p g»*h-Xf %-% S8 
Co in ?44.768 20 1 3d'-3d«('D)4p ga*T-z*Xi° %-% Sr 

Co in 945.19« 0 3d' - 3d8(»P)4p a«P-z»D° %-% SS 
Co III °46.526 10 3d' - 3d«(sD)4p g a4F - z«D° '/i-% SS 
Co III 946.594 20 1 3d'  3u6(»D)4p *a4F-z4D° %-% S8 
Co ra 947.838 10 3d' - 3d«(«D)4p ga*V - z4D° tt-»A SS 
Co m 948.501 5 3d' - 3d«(»D)4p *a4F-z4D' %-% SS 

Co III 951.264 0 3d'-3d8(»D)4p *a4F-z8F %-* S8 
Co III 952.279 2 3d'-3d8('D)4p ga*V-z*V %-% S8 
Co III 952.812 2 3d' - 3d«(sH)4p a'H-z'F "%-•% SS 
Co in 953.977 2 3d'-3d«(sH)4p a»H - zH° %'>% S8 
Co in 989.169 1 S8 

Co in 992.145 « 3d'-3d«(3G)4p a»F-x*G° %-% S8 
Cc III 996.558 l S8 
Co III 1008.997 2 3d' - 3d8(*G)4p a5F-yJF° %-% S8 
Co III 1030.280 0 S8 
Co in 1037.174 0 S8 

Co ra 1043.243 15 3d' - 3d«(*D)4p a4P-z4P° %-% S8 
Co ra 1044.2S1 20 3d' - 3d«(5D)4p a4P-z4P° %-% S8 
Co m iö46.7CC 3 3d' - 3d«(*D)4p a*P-z*F %-% S8 
Co HI 1047.471 2 3d'-3d*(*G)4p a*F-x4F° %-% S8 
Co III 1048.87* 3 S8 

Co in 1050.762 20 3d'-3d8(5D)4p a4P-z4P° %-% S8 
Co ra 1050.977 10 3d'-3d8(5D)4p a4P-z*P= %-% S8 
Co 111 1053.257 10 3d'-3d8(»D)4p a4P-z4P° %-% S8 
Co in 1077.530 2 S8 
Co III 1078.127 2 SS 

Co III 1079.098 2 S8 
Co in 1088.486 1 3d'-3d'(5D)4p a4P z"D° %-% S8 
Co III 1089.899 1 3d'-3d8(*D)4p a4P-z4D° %-% S8 
Co ra 1090 554 0 3d' - 3ds(5D)4p a4P-z4D° ■Ä-% S8 
Co III 1092.581 10 8 3d7-3d8(5D)4p a4P-z4D° %-% S8 

Co HI 1093.066 5 8 3d' - 3d8(5D)4p a4P-z4D" %-% S8 
Co in 1095.443 15 8 3d'-3d8(sD)4p a4P-z4D° %-% S8 
Co in 1114.405 1 S8 
Co in 1270.646 1 S8 
Co III 1272.416 2 S8 

Co HI 1286.626 1 S« 
Co HI 1371.419 1 3d8(5D)4p - 3d«(5D)5s z«D° - f«D %-% S8 
Co III 1371.779 2 3d8(5D)4p-3d8(5D)5s z«D° - f«D %-% S8 
Co III 1376.576 0 3d8(5D)4p-3d8(5D)5s z8D°-f8D %-% S8 
Co III 1378.208 I 3defD)4p-3d6(5D)5s z8D°  f«D %-% S8 

Co III 1378.665 5 3d8(5D)4p-3d8(5D)5s z'D° - f8D %-% S8 
Co III '""0.775 2 3d8(5D>4p - id«(5D)5s z«D° - f«D %-% SS 
Co HI 1383.971 10 3d8(5D)4p - 3d«(5D)5s z«D° - f"D %-% S8 
Co III 1384.187 25 3d8(5D)4p-3d8(5D)5s 7«D° - f8D %-% S8 
Co III 1389.079 5 3d«(sD)4p-3d«(5D)5s z«D°-f«D %-^ S8 

Co HI 1396.210 1 3d"(5D)4p - 3d«(5D)4d z8D° - e8P *-% S8 
Co III 1402.415 5 3d'(5n)4p-3d8(sD)4d z8D°-e8D %-% S8 
Co III 1403.755 3 3d8(5D)4p - 3d6f5DMd z8D"-e8D %-% S8 
Co III 1404.009 5 3d8(5D)4p - 3d8(*D)4d z8D° - e"D %-% S8 
Co HI 1405.032 3 3d«(5D)4p-3d«(5D)4d z8D°-e8D %-% S8 

Co HI 1405.451 0 3d«(5D)4p-3d«(5D)4d z8D°-e8D %-% S8 
Co HI 1403.808 3 3d«(5D)4p - 3d8(5D)4d 7.8D°-e8D %-% S8 
Co III 1409.340 25 3d«r5D)4p-3d«(5D)4d z8D°-e8D %-% S8 
Co III 1412.012 i 3d«(5D)4s-3d«(3P)4p a4D - y4D° %-% S8 
Co III (412.974 5 3d«(»D)4p - 3d«(5D)4d z8D° - e8D <*-% S8 

Co III 1413.884 5 3d»(5D)4p - 3d«(5D)4d z8D"-e8D %-% S8 
Co HI 1425.329 0         ' 3d«(5D)4p-3d«(5D)4d z8D° - e8F %■% S8 
Co ra 1425,.)50 2         1 3d«(5D)4p-3d«(5D)4d z8D° - e8F %-% S8 
Co III 1427.308 1          ' 3d«(5D)4p-3d«(»D)4d z8D° - e8F %-%   S8 
Co III 1428.331 1 3d«(5D)4s - 3d8(3P)4p a'D - y4P°        ? %-% S8.K8 
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Co III Co III 

Element Wavelength Iatrssit> Multiple! Confifirauon Tana J-J References 

Co III 1429.236 0 3d»('l»4p - 3d«(»D)4d z«D'-e»F %-% SI 
Co III 1429.324 0 3d*(»D)4s - 3d»(»H)4p a4D-z<H*       ? %-% S8 
Co III 1 «0.177 15 3d*(»D)4p - 3d«(«D)4d z»D°-e«F %-% SI 
Co III 1430.530 15 3d»(»D)4p - 3d*(*D)4d z*D°-e«F %-% S8 
Co in 1431.323 15 3d«(»D)4p - 3d«(»D)4d z«D°-e«F •*-•* S8 

Co III 1431.800 5 3d«(»D)4p - 3d«(5D)4d z«D"-e«F %-% S8 
Co III 1432.065 5 3d»('D)4p - ™*(*!>)4d z'D'-e'F W-% S8 
Co HI 1434.259 109 3d«(sD)4p - 3de(«D)4d z»D°-e«.- %-H4 SI 
Co III 1434.642 0 3d»(»D)4p - 3d»(*D)4d z«D°-e«r Vi-% S8 
Co III 1435.426 50 3d*(»D)4p - 3d'(*D)4d z»D°-e«F Ti-% S8 

Co IU 1435.840 3 3d«(*D)4p - 3d»(»D)4d 7*H'-e*V %-* SI 
Co III 1436.236 10 3d«(»D)4p - 3d,(*D)4d z*D°-e«F »A-'A SI 
Co III 1445.427 SI 
Co III 1463.936 S8 
Co III 1464.773 Si 

Co III 1464.932 Si 
Co in 1465.101 SI 
Co in 1465.558 2 3d«(»D)4p - 3d«(»D)4d z«F°-e«G         ? %-% S»,K8 
Co III 1466.579 3 3d«CD)4p-3d'(6D)5s z»P*-f«D         ? %-% S8.K8 
Co III 1466.919 2 3d*(»D)4p - 3d»('B)4d z»F°-e«G %-% St. 

Co HI 1467.394 5h 3d«(«D)4p - 3d*(5D)5s z«F°-f«D tt-% SI 
Co HI 1467.663 5 3d«(5D)4p - 3d«(sD/4.; z'F'-eHJ Vi-% S8 
Co III 1468.992 5 3d«(*D)4p - 3d»(»D)*i z»F°- e«G %-% SI 
Co III 1471.140 1 Si 
Co HI 1471.328 1 3d«{»D)4p - 3d»(6D)5s z'F'-lD %-% SI 

Co III 1471.575 0 3d«(3H)4s-3d«(3D)4p a4H - w4F° %-% SI 
Co in 1472.019 10 3d'isD)4p-3d,(»D)4d z«F°-e«G %-% S8 
Co III 1472.756 2 S8 
Co III 1473.303 1 3d«(5D)4p - 3d«(5D)5s z«F° - FD %-% SI 
Co in 1475.266 0 3d«(sD)4p - 3d«(6D)4d z«F"-e«G ■%-Hi S8 

Co III 1475.635 10 3d«(5D)4p-3d«(sD)4d z«F°-e*G %-•* SI 
Co HI 1476.366 3 3d«(3H)4s - 3d«('D)4p a4H - w4D' %-% SI 
Co HI 1477.260 1 3d«(5D)4p-3d«(sD)5s z«F° - f'D %-% S8 
Co in 1478.367 25 3d«(5D)4p - 3d«(5D)4d z«Fp-e«G %-Hi S8 
Co III 1479.393 2 SI 

Co III 1479.880 1 3d«(sD)4p-3d,(»D)5s z6P° - f4D         ? %-% S8.K8 
Co III 1481.905 50 3d«(5D)4p-3d«(sD)4d z»F'-e»G %-°k SI 
Co III 1483.363 5 S8 
Co III 1483.800 10 S8 
Co III 1484.565 0 3d8(3F)4s-3d«(1G)4p b4F - x'F° %-% SI 

Co HI 1485.170 8 SI 
Co III 1487.962 lh 3d«('F)4s - 3d«(3D)4p b4F - w4F° %-% Si 
Co III 1488.174 3 S8 
Co III 1488.753 1 3dn5D)4p-3d"(5D)4d z8P° - e4F         ? %-% S8.K8 
Co in 1489.243 0 3d«(5D)4p-3d»(5D)5s z«F° - f«D *-% S8 

Co in 1489.899 10 S8 
Co HI 1491.273 5 3d6(3H)4s - 3d«(1I)4p a*H - x*H°       ? *n-"k S8.K8 
Co HI 1492.528 3 S8 
Co in 1493.152 10 3d«(3P)4s - 3d"(3D)4p b*P-x*P° %-% S8 
Co III 1493.595 2h 3d«(3F)4s - 3d«(3D)4p b4F-w4F° %-% S8 

Co III 1498.144 1 3d«(5D)4s-3d«(3P)4p a4D - z-S° %-** S8 
Co HI 1499.124 25 3d«(5D)4p-3d«(5D)5s z4D°-f4D %-% S8 
Co HI 1499.877 3 3d"(3F)4s - 3d«(3D)4p b4F - w4F° %-Si SI 
Co HI 1500.269 1Q 3d«(»D)4p - 3d8(5D)5s z4D° - f4D %-% S8 
Co HI 1502.531 3 3d*(fDMp-3d«(5D)5s z4D°-f4D %-% S8 

Co HI 1504.362 2 3d«(3F)<is - 3d«(3D)4p b4F-w4F° %-% S8 
Co HI 1505.249 5 3d«(sP)4s-3d«(>D)4p b4P - x4P° %-% Si 
Co III 1508.683 0         1 3d,(5D)4p-3d«(5D)4d z6F°-e*D "%-% S8 
Co ill 1510.489 1 3d6(3F)4s - 3d6(3D)4p b«F-w«D° %-tt SI 
Co III 1511.404 3 S8 

Co III 1511.730 2 S8 
Co III 1511.920 3 3d«(=D)4p - 3d«(6D)4d z«F°-e«D %-% Si 
Co HI 1512.997 3 3d«(5D)4p - 3d»(»D)4d z«F°-e«D %-% SI 
Co HI 1513 706 3 S8 
Co in 1515.027 25 S8 
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Co III Co m 

Element W». HiipUi    j   ictenity Multiple! Configuration Term J-J Kefcrencei 

Co III 1515.6*4 1 St 
Co in 15!? r. 1 St 
Co in 1515.*« 2 SI 
Co in 1517.W0 1 ss 
Co III 1317.153 1 ss 
Co in 1517.482 8 3ds(»D)4p-3d*('D)5s *4D*-f4D %-% SS 
Co in 1517.724 5 3d«(»D)4p-3d*(*D)4d z'D'-c'F %-% S8 
Co in 1518.636 0 3d«(*D)4p-3d«(BD)4d z*D°-c*F «*-% Si 
Co in 1519.326 8 3d«(*D)4p-3d«(»D)5j z'F-M) %-% s« 
Co in 1522.149 2 S8 

Co in 1522.885 10 3d-(»D)4p - 3d*(*D)5s z*f-t*D %-% SI 
Co in 1524.113 8 3d«(«D)4p - 3d*(»D)4d z4F-e*F %••% SI 
Co in 1524.472 2 SI 
Co in 1524.942 lh 3d«('H)4s - 3d«("G)4p a4H - x*G"       ? •«-% s« 
Co m 1525.163 lh SI 

Co in 1525.407 8 3d»(*D)4p - 3d«(»D)5s z*F°-t*D *-% S8 
Co in 1526.734 15 3d«(*D)4p - 3d«(«D)5s z*V-fD         ? %-* S8.K8 
Co in 1527.780 <0 3d«(»D)4p-3d«(»D)4d z4D°-e4F %-% S8 
Co in 1527.948 2 3d*(«D)4p-3d»(«D)5s z*F-f4D %-fc ss 
Co III 1530.906 5b 3d*('D)4p - 3d«(»D)4d z»F-e*F %-Vi ss 
Co in 1531.068 8h S8 
Co in 1532.032 5 3d«(«D)4p - 3d«(«D>4d Z4F-C4F %-% S8 
Co II! 1534.268 100 3d«(*D)4p-3d«(»DJ4d z4F-e4F %-% S8 
Co in 1536.554 3 3d«(»D)4p-3d«('D)4d z4F-e4F %-% St 
Co in 1536.955 3 3d«(«D)4p - 3d*(»D)4d z*F-e«F %-% ss 
Co in 1539.255 1 3d»(»D)4p-3d"(5D)4d z«F°-e«F %-* S8 
Co in 1539.458 10 S8 
Co III 1542.094 50 3d«(sD)4p - 3d«(»D)4d z4F°-e4F %-% ss 
Co III 1542.616 5 3d«(«D)4p-3d6(5D)4d z«F°-e«F %-•* S8 
Co III 1543.981 15 3d«(«D)4p - 3d«(»D)4<» z«F°-e»F «%-m Ss 

Co m 1544.129 2 3d«(»D)4p-3d«(»D)4d z»F-e«D %-•* Ss 
Co in 1544.411 15 3d«(»F)4s - 3d*('D)4p a*F-w*F° %-% ss 
Co in 1544.880 20 3d«(»D)4p - 3d«(»D)4d z4F-e4F *-% S3 
Co in 1547.309 3 3d«(»D)4p-3d«(»D)4d z«F°-e«F        ? %-°h S8.K8 
Co m 1548.413 10 3d«(«D)4p-3d«(«D)4d z«F-e«P %-% SS 

Co in 1549.940 10 3d«(«D)4p - 3d«(«D)4d z«F-e«D %-% ss 
Co ra 1551.536 3 3d«(*G)4s - 3d*('D)4p b»G-v*F *-% ss 
Co ra 1553.015 3 3d«(«D)4p - 3d«(»D)4d Z«P°-e«P •h-% S8 
Co in 1557.328 3 3d«(«D)4p-3d»(«D)4d z*P°-e«P %-•* S8 
Co in 1561.746 1 3d«(5D)4p-3ds(«D)4d z»F-e«D %-% S8 

Co in 1563.158 3 3d«CG)4s - 3d"(»D)4p a«G-w4F m-% SS 
Co HI 1564.090 1 3d«(»H)4s - 3d«(»G)4p b»H - w*H° >%-% SS 
Co ra 1567.173 2 S8 
Co in 1567.917 0 3d«(3H)4s - 3d«('G)4p b*H-w*H° •%-m SS 
Co III 1568.308 1 3d«(«D)4p-3d»(«D)4d z«P°-e«P %-% ss 
Co in 1569.264 1 3d«(aH)4s-3d«('G)4p b»H - wsH° •A-tt ss 
Co in 1572.266 1 3d«(sD)4p - 3d«(«D)4d z«P°-esD %• V, S8 
Co HI 1573.921 5h S8 
Co in 1576.025 1 S8 
Co in 1578.093 0 3d«(«D)4s - 3d«(sD)4p a«D-z4F %-% ss 
Co ra 1580.735 0 3d«(*G)4s - 3d«('G)4p a*G-w«G° %-% S8 
Co in 1581.502 3 ss 
Co III 1582.044 2 ss 
Co HI 1584.663 1 3d«(*G)4s - 3d»(3D)4p aKJ-w^F •*-% SK 
Co in 1586.180 8 

i "" 

Co in 1587.186 5 3d»(*F)4s - 3d«CG)4p b4F - y*F° %-% 38 
Co ra 1588.642 5 59 3d«('H)4s - 3d«(«G)4p WH-wKi* H4-% ss 
Co in 1593.446 5 59 3d,(»H)4s - 3d«(»G)4p b«H - w*G°      ? «A-% S8,K8 
Co in 1594.182 0 3d«(*G)4s - 3d«(*D)4p a*G  w4F° %-% Ss 
Co HI 1594.953 5 3d«(*G)4s - 3d«(*D)4p a«G-w«D° %-% S8 

Co HI 1603.563 8 3d«CG)4s - 3d«(*D)4p a*G-w4D° \-tx S8 
Co ra 1607.410 3 3d«(»D)4p-3d«(»D)5s z*P° - f4D %-% S8 
Co III 1608.777 3 S8 
Co III 1608.864 3 3d«(»G)4s - 3d*(*D)4p a*G - w4D° •k-% S8 
Co HI 1608.950 3 S8 
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Co III Co ÜI 

Element Wavelength Intensity Multiple! Configuration Torn J-J Reference» 

Co III 1620.031 1 3d*(*H)4s - 3d«('D4p b»H - x*H* "A-1* St 
Co III 1620.254 I 3kl«(*F)4»-3d*(,G)4p «*F-x»F* %-% SI 
Co in 1629.666 1 3d»(*F)4i-3d*(lG)4p a'F-x'F0 %-% S8 
Co in 1635.521 I 3dVG)4s-3d»(»G)4p a*G-xK5' "A-% S8 
Co III 1645.986 6 36 3d«(*H)4s - 3d*(H})4p a4H-y*H* »»-"ft SI 

Co HI 1647.100 0 36 3d«(»H)4s - 3d«(«G)4p a4H-y4H" »ft-ft SI 
Co in «649.153 1 3d«(«D)4s - 3d'(»D.4p a«D-z4F* ft-ft SI 
Co III 1649.265 40d 36 3d«(»H)4s - 3d*(Ki)4p a4H - y4H° "ft-"* SI 
Co III 1651.783 0 36 3d«(»H)4»  3d»(KJ)4p a"H - y*YT %-% S8 
Co III 1652.024 1 3d»(Hj)4s - 3d*('Dj4p c«G - v»F° •i-% SI 

Co in 1652.182 1 3<t«(,D)4s - 3d*(»D)4p a«D - z4F" %-% SI 
Co in 1652.791 2 36 3d«(»H)4$ - 3d'(*G)4p a4H - y^H" %-* S8 
Co in 1659.757 2 58 3d*(*H)4$ - 3d'(»G)4p b»H - x«G° "%-% SI 
Co in 1661.422 2 58 3d«(»H)4s - 3d'(*G)4p b»H - x»G° %-% sa 
Co in 1663.500 1 3d»(»D)4s - 3d*(*D)4p a»D - z4F° •Ü-% SI 

Co in 1665.269 10 23 3d»(»D)4s - 3d«(*D)4p a«D - 74D° %-% S8 
Co m 1668.032 1 23 3d»(»D)4s - 3d*(*D)4p a«D-z4r" %-% SI 
Co in 1672.133 0 3d»('H)4s - 3d'(»G)4p a'H - x«G° »Ä-S S8 
Co in 1673.325 2 3d«(*D)4s-3d»(»D)4p a«D  z4F" %-* S8 
Co in 1673.679 4 3d»(»H)4s - 3d'(»G)4p a4H - x\i° »Ä-1* SI 

Co in 1677.901 3 23 3d»(»D)4s-3d«(»D)4p a*D   ^D" %-% S8 
Co HI 1679.481 1 3d'(»P)4s - 3d»CG)4p b4P - ,(*G° %-* S8 
Co HI 1679.578 4 23 3d»(»D)4s-3d«(sD)4p a«D-z4D° ^-% S8 
Co HI 1680.734 0 3d'('H)4s-3d'(3G)4p a4H - x^" <%->% S8 
Co HI 1681.074 2 23 3d»(*D)4s-3d«(sD)4p aeD - z4D° %-% S8 

Co in 1689.283 1 3d'('H)4s - 3d'(3F)4p a4H-y«G° %-% S8 
Co IH 1689.858 20 22 3d»(»D)4s-3d«(5D)4p a«D - z«P° »4-% S8 
Co in 1696.008 200 22 3d*(5D)4s - 3d'(»D)4p a»D - z«F %-% S8 
Co in 1696.980 1 3d'(»H)4s - 3d'(sF)4p a4H - y*G° %-* S8 
Co in 1697.988 160 22 3d«(*D)4s - 3d'(»D)4p a8D - z8P° %-% S8 

Co in 1699.880 0 3d»(*G)4s - 3d«(1G)4p b*G - w'H" li-'Vi S8 
Co in 1701.770 0 3d'('F)4s-3d'(3G)4p b«F - x4F° %-% S8 
Co HI 1702.506 1 3d«('F)4s - 3d*(JG)4p b4F - x*G° %-% S8 
Co in 1702.790 100 22 3d'(sD)4s - 3d'(5D)4p a8D - z8P° %-% S8 
Co in 1704.817 1 3d«(sG)4s-3d«('G)4p a^ - y*F° •4-Si S8 

Co in 1707.348 200 22 3d*(5D)4s-3d«(5D)4p a'D - z«F %-% S8 
Co in 1707.951 100 22 3d'(sD)4s - 3d'(sD)4p a«D - z«P° "h-% SI 
Co HI 1709.395 1 S8 
Co in 1711.531 1 3d«(aG)4s-3d'(1G)4p b*G-w3H0 ■•k-% S8 
Co HI 1715.768 0 3d«(K})4s - 3d«('G)4p b*G - x»F° Ti-% S8 

Co III 1716.251 40 22 3d«(5D)4s-3d'(5D)4p a'D - z«P° %-Si S8 
Co III 1718.887 0 3d«(»G)4s - 3d«(»G)4p a^ - y*H° "4-'% S8 
Co III 1719.383 1 S8 
Co III 1720.068 4 3d«(3H)4s-3d«(3F)4p a4H - z*F° %-* S8 
Co III 1721.151 2 3d'(3H)4s-3d'(3F)4p a4H - z*F° •Ä-% S8 

Co III 1721.678 1 3d«('F)4s-3d'(3G)4p b«F - \*G°       ? •*-•% S8.K8 
Co in 1722.911 0 3d»(3F)4s-3d8(3G)4p b4F - x4F° %-% S8 
Co III 1723.536 0 3d«(3G)4s - 3ds(3G)4p aK} - y!H° %-% S8 
Co in 1723.970 100 22 3d*(5D)4s - 3d«(5D)4p a«D - z6P° % - V. S8 
Co HI 1726.134 20 35 3d«(3H)4s-3d«(3F)4p a4H - y^" ■%-% S8 

Co III 1726.726 3 3d«(3H)4s-3d«(3F)4p a4H - z»F° %-% S8 
Co III 1728.091 1 3d«(3G)4s - 3d«(,G)4p b^ - x2F° %-ft S8 
Co III 1729.724 1 3ds(3F)4s - 3d«("G)4p b4F-x4F" %-f, S8 
Co III 1730.669 50 57 3d«(3H)4s-3d«(3G)4p b»H - yJH° %-% S8 
Co III 1732.358 0 3d«(3G)4s-3d«(,G)4p b*G - x*F° %-*4 S8 

Co III 1732.545 40 35 3d«(3H)4s - 3d8(3F)4p a4H - y4G° "h-% S8 
Co HI 1733.635 2 3d8(3H)4s - 3d8(3F)4p a4H - y4G° "a-1* S8 
Co III 1735.400 10 35 3d8(3H)4s - 3d6(3F)4p a4H - y^0 %-% S8 
Co III ^6.312 50 22 3d«(5D)4s - 3d8(5^)4p a'D - z«P° %-% Si* 
Co III 1736.856 1 3d*(*G)4s- •>d6(3( i!p a«G - y'H" %-% S8 

Co III 1737.523 1 3d«(3F)4s-3de(;'F)4- b'-F - y3G° %-'^ S8 
Co III 1738.653 0 3d6(3F)4s-3d8(3F)4p b4F-y*G" %-»k S8 
Co III 1739.833 6 35 3d8;3H)4s-3d8(3FK.p a4H - y4G %-% S8 
Co III 1741.057 1 35 3d»(3H)4s - 1d8(3f )4p a4H - yKT %-% S8 
Co HI 1742.372 0 3d8(lG)4s-3d8(3D)4p c»G - wJF° %-% S8 
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Co III Co HI 

Element Wavelength Intensity Multiple! ConfifuiatioD Term S-l Reference* 

Co in 1743.31! 6 63 3d«(,F14s-3d*(1G)4p a*F-y*F* %-% SI 
cu in 1744.5» 0 3d*(»ru4s - 3d«(»F)4p a4H-v*G" %-% s« 
Co III 1745.674 80 57 3d*(»H)4s-3d«(«G)4p b*H - y*H* "/>-»k ss 
Co in 1746.369 4 3d«(»F)4s-3d*(»F)4p b4F  y«G0 %-•* S8 
Co in 1746.853 1 St 
Co in 1749.728 5 28 3d«(*P)4s - 3d*(»P)4p b*Py*D° •k-% Ss 
Co in 1751.037 20 s* 
Co III 1751.854 40 29 3d*(*P)4s - 3d«('F)4p b4P-x4D° «A-% s» 
Co in 1754 761 0 3d»(*D)4s - 3d*(«G)4p b4D-x*F* •A-% SS 
Co in 1755.979 100 21 3d«(»D)4s - 3d*(»D)4p a«D -z«F* %-% S8 

Co III 1756.851 6 3d*(»P)4s - 3d«(*F)4p b«P-y»D' %-% SS 
Co in 1757.531 3 3d»(3F)4s-3d»(3F)4p b4F - z«r %-% s* 
Co in 1758.454 0 3d«(*F)4s - 3d*(»F)4p MF-z'F0 %-* S8 
Co in 1759.144 1 3d«('D)4s - 3d*(,G)4p b4D-x*F* *-% S8 
Co in 1760.354 1000 21 3d,(»D)4s - 3d*(«D)4p a«D - z*F° %-% SI 

Co m 1761.367 2 69 3d*CG)4s - 3d«('I)4p b«G - x*H° %-"% SI 
Co in 1763.465 20 3d«(»D)4s - 3d»(,G)4p b4D-x«F* %-% SI 
Co III 1763.533 3 63 3d*(»F)4s-3d«(»G)4p a*F-y»F* •h-f, S8 
Co in 1765.414 0 3d«(*F)4s - 3d»(»F)4p b4F-z»r %-% SI 
Co in 1767.084 6 21 3d*(*D)4s - 3d»(«D)4p a»D-z€F° \ -*h S8 

Co HI 1767.308 10 3d»(3D)4s - 3d6('G)4p b4D-w«G° %-% S8 
Co III 1768.003 lh SI 
Co HI 1768.238 40 3d«(»D)4s - 3d»(3D>4p b4D  w4F° %-% S8 
Co in 1768.471 20 3d«(3F)4s - 3d«('FJ4p b4F-z»F° %•% S8 
Co HI 1769.495 2 SI 

Co HI 1769.957 100 21 3d»(»D)4s - 3d«(«D)4p a»D - z*F° %-% S8 
Co in 1770.500 2 S8 
Co HI 1771.239 20 3d«(*F)4s - 3d'(3F)4p b^F-z'F« «A-% S8 
Co III 1771.854 40 3d«(»D)4s - 3d«(»D)4p b4D-w4F° %-% S8 
Co HI 1772.233 60 3d«('D)4s - 3d»(3D)4p b4D - w4F %-% S8 

Co HI 1772.438 40 3d«(»D)4s - 3d«('G)4p b4D-w*G° %-*k S8 
Co III 1772.549 10 S8 
Co HI 1772.671 20 3d«(»D)4s - 3d«(3D)4p b4D - w4F° *U - % SI 
Co HI 1773.215 100 73 3d«"I)4s-3d»(H)4p a*l - y»I° "A-1i S8 
Co III 1773.568 1000 21 3d«(sD)4s - 3d«(sD)4p a«D-z»F° %-% S8 

Co HI 1774.418 100 73 3d»(«I)4s - 3d«('I)4p a'l-y«I° ■%-Hi S8 
Co in 1774.577 2 73 3d,('I)4s-3d«('I)4p a»I - y'I° <%-% S8 
Co in 1776.630 0 3d*(3D)4s - 3d»(3D)4p b4D - w4F° %-% S8 
Co III 1777.145 200 43 3d«(»F)4s - 3ds(3F)4p b4F-y«G° %->% S8 
Co III 1778.091 20 21 3d6(«D)4s-3d«(5D)4p a«D - z«F° %-% S8 

Co HI 1779.536 4 28 3d«(»P)4s - 3d«(»P)4p b4P-v4D° %-% S8 
Co HI 1779.896 1 3d«(»P)4s-3d«(sF)4p b4P-x4D° %-% S8 
Co III 1780.046 400 21 3d«(lsD)4s-3d«(5D)4p a6D-z«F° %-% S8 
Co HI 1782.966 600 21 3d»(5D)4s - 3d«(»D)4p a"D - z«F° %-% S8 
Co III 1784.055 100 43 3d«(3F)4s - 3d«(3F)4p b4F - y4G" %-% S8 

Co III 1784.790 6 S8 
Co III 1785.116 4 3d«(sD)4s-3d"(»D)4p b4D-w4D° %-% S8 
Co III 1785.705 1 69 3dV*G)4s-3d«('I)4p b»G - x»H° %-% S8 
Co HI 1785.965 10 21 3d«(8D)4s-3d«(5D)4p a«D - z«F° %-% S8 
Co III 1786.342 40 43 3d«(JF)4s - 3d»(-'F)4p b^-y^0 %-% S8 

Co HI 1786.679 10 3d«(3D)4s-3d«(3D)4p b4D-w4D° %-% S8 
Co III 1787.082 200 21 3d«(»D)4s - 3d«(sD)4p a"D - z8F° %-% S8 
Co HI 1787.502 10 3d»(»D)4s - 3d«(»D)4p b4D - w4D° %-% S8 
Co HI 1787.575 6 3d«(3D)4s-3ds(3D)4p b4D-w4D° ■A-Vi S8 
Co III 1789.070 200 21 3d«(«D)4s-3d«(5D)4p a»D - z"F° %-% S8 

Co III 1789.373 20 43 3d«(3F)4s-3d«(3F)4p b'F-yHJ" %-* S8 
Co III 1789.549 20 3ds(aD)4s-3d«(3D)4p b4D - w4D° %-% S8 
Co HI 1790.258 100 49 3d«(3G)4s-3d«(3G)4p a^-yHT %-•% S8 
Co HI 1790.389 10 3d«(1D)4s-3d«(3D)4p b4D-w4D° %-% S8 
Co HI 1790.892 5 3d«(3D)4s-3da(3D)4p b4D - w4D° %-% S8 

Co III 1791.153 60 72 3d«('I)4s-3d«(1G)4p a»I - wJH° •%-% S8 
Co III 1791.277 100 21 3d«(5D)4s-3d«(5D)4p a«D - z«F° "A-Vi S8 
Co HI 1792.144 20 34 3d»(3H)4s - 3d«(3H)4p a4H - z'V •%-°A S8 
Co III 1792.410 60 21 3d«(5D)4s - 3d«(5D)4p a«D - z«F° ■A-% Si 
Co HI 1793.924 40 28 3d«(3P)4s-3d,1(3P)4p b4P-y4D° %-% S8 
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Co III Co HI 

Element Wavelength Intensity Muluptet Configuration Tern J-J References 

Co III 1794.804 20 72 3d*(,I)4$ - 3o*(«G)4p »n - w«H* %-"k S* 
Co III 1795.426 0 3<r«(*P)4« - 3d*(K5)4p b»P-x<F* %-% SI 
Co III 1796.200 2 72 3d»(»I)4$ - 3d»(«G)4p a»I  w»H* >*-")» SS 
Co ill 1796.6G4 1 S8 
Co III 1797.095 2 3d«(*P)4i - 3d«(*F)4p bT-yTO* V»-% S8 

Co III 1798.064 100 28 3d«(*P)4s  3d«(»P)4p b«P y«D* *-% S8 
Co in 1798.876 1 3d»(»P)4» - 3d»(*F)4p b4P-x4D' Vt-1» SS 
Co in 1800.469 10 3d*(»D)4s - 3d«(3D)4p b*D-x4P# %-•* SI 
Co IÜ 1800.974 5 3d*(>D)4s - 3d*(H»4p b4D-x4P* Vi-% SI 
Co HI 1801.030 5 3d«(3P)4s - 3<J*(»P)4p b«P  z*S* *-* S8 

Co III 1802.917 0 3d*CG)4s-3d*(*G)4p a*G - y*H* %■%. St 
Co III 1805.535 100 49 34*(*G)4* - 3d,(3G)4p a*G - y«H* «*-% S8 
Co HI 1806.096 2 48 3d»(*G)4s - 3d*(*G)4p a*G - x*G* >%-% S8 
Co in 1806.350 2 SI 
Co in 1808.384 60 68 3d*(»G)4s - 3d*CG)4p b»G-x«G° % * S3 

Co HI 1809.233 S S8 
Co in 1809.904 1 SI 
Co HI 1810.464 3 3di(,D)4s - 3d«(«D)4p b»D-x»D° %-% SI 
Co HI 1811.317 20 28 3d«(,P)4» - 3d«(*P)4p b^-^D" Vi-% SI 
Co in 1811.466 80 49 3d»(»G)4s - 3d«(*G)4p a*G - y*H* »A-»A SI 

Co HI 1811.694 1 3d*(3D)4s - 3d«(3D)4p b4D-x4P" %-»A S8 
Co HI 1812 336 1 3d*(*H)4s - 3d«('H)4p a4H - zKT ■%-* SI 
Co HI 1812.550 10 3d»(»D)4s - 3d«('D)4p b4D - x4P° %-% SI 
Co III 1813.044 10 48 3d»(*G)4s - 3d»(*G)4p a^-xKT %-% St 
Co in 1813.186 60 49 3d«(»G)4s - 3d«(3G)4p a*G - yW %-% S8 

Co HI 1814.084 2 3d*('H)4» - 3d»(3F)4p a4H - y4F° ■%-»A S8 
Co III 1814.219 20 48 3d€(H})4s - 3d«(*G)4p a«G - x4F° Si-3* S8 
Co III 1814.683 20 48 3d«(,G)48 - 3d»(3G)4p a*G - x4F %-* S8 
Co III 1814.865 20 3d*(,D)4s - 3d«(»D)4p b»D - v»F %-% St 
Co in 1815.063 4 56 3d«('H)4s   3d«(*G)4p b«H - y4H° °k-% St 

Co HI 1815.596 40 42 3d«(3F)4s-3d«(3F)4p b4F - x4D° %-% S8 
Co in 1815.686 40 42 3d«(3F)4s-3d»(3F)4p b4F - x4D° %-% S8 
Co in 1816.084 1 3d«(IG)4s - 3d»(,G)4p cK3 - w»H° %-% S8 
Co HI 1816.250 2 3d«(»P)4s - 3d«(sP)4p b4P-z,D'' %-% S8 
Co HI 1816.617 4 33 3d«(»H)4s - 3d«(3H)4p a4H - z*G° %-% S8 

Co HI 1817.518 20 78 3d«(,G)4s - 3d«(»G)4p cK)-w3H° %-«* S8 
Co III 1817 626 20 48 3d«(3G)4s - 3d«(3G)4p a*G - x4F° •k-% S8 
Co HI 1818.684 40 42 3d«(3F)4s-3d«(3F)4p b4F - x4D° %-*A S8 
Co HI 1819.009 0 3d»(3D)4s - 3d»(»D)4p b4D - x4F %-% S8 
Co III 1819.070 0 3d«(3F)4s - 3d«(3H)4p b4F - z»I° •*  "h S8 

Co n 1819.261 6 33 3d«('H)4s - 3d*(3H)4p a4H - z*G° %-% S8 
Co   II 1819.330 40 56 3d8('H)4s - 3d«CG)4p b*H • ^H" "k-% S8 
Cr HI 1820.064 20 42 3d*(JF»4s - 3d«(3F)4p b4F - x4D° %•% S8 
"\  III 1821.004 0 3d»(3H)4s - 3d'(3F)4p a4H - y'F" •A-li St 
c in 1821.262 8G 78 3d«(1G)4s-3d«('G)4p cKi - w2H° %-•% S8 

Jo III 1821.688 80 48 3d«(K})4s - 3d«(K})4« a^ - x^" %-% S8 
Co III 1821.766 80 68 3d«(JG)4s - 3d«(aG)4p b»G - x*G° %-% S8 
Co III 1822.046 20 56 3d«(*H)4s-Jd«(»G)4p b'H - y4H° »A-'Vi S8 
Co III 13!U 215 0 3d«(3H)4s-3d«(3H)4p a4H - z4I° ■%-«% S8 
Co HI 182: 079 200 3d«(aG)4s-3d«(»G]4p a*G - x^" «%-•% S8 

OJ Ilf 1823.414 20 3d"(,I)4s - 3d«(,G)4p a»I - w»G° "h-*h S8 
G.< in 1823.622 .'.0 3d»(»D)4s-3d«(»D)4p b4D - x4F %-% S8 
Co III 1824.874 20 42 3d«(3F)4s - 3d«(3F)4p b4F - x4D° %-% St 
Co III 1825.365 SO 3d«(sF)4s-3d«(aF)4i. a»F - y2Dc %-% S8 
Co HI 1825.464 60 33 3d«(3H)4s - 3d«(3H)4p a4H - z»G0 %-«* S8 

Co HI 1825.947 150 48 M< (Hi) is-}dH*G)4p a^ - x^" %-% S8 
Co in 1827.094 60 42 3d«(3F)4s - 3d«(3F)4p b4F - x4D° %-% S8 
Co HI 1829.392 1 3d«(»F)4s - 3d«(3F)4p b4F - x4D° *-•* S8 
Co HI 1829.674 40 55 3d*(3F)4s - 3d"(3F)4p a2F - y*D° %-% S8 
Co III 1830.093 400 26 3d«(«D)4s-3d«CD)4p a4D - z4P° %-% S8 

Co III 1830.581 60 32 3d«(3H)4s-3d8(3H)4p a4H - z4I° "h-% S8 
Co HI 1830.780 4 3d«(3H)4s - 3d«(3F)4p a4H - y4F° %-% S8 
Co III 1830.870 30 S8 
Co III 1831.439 400 32 3d*(3H)4s - 3d«(3H)4p a4H - z4r ■%-"* S8 
Co HI 1831.916 150 26 3d«(5D)4s - 3d«(sD)4p a4D - z4P° %-% SS 

499 

.-.,..„,.- ....      . tl-tfa ,-,,-itftniMiii^liniBrti^ii^Mi »*«» ammü      ■- -•-■----■    ■ r:~— -jDilHifffti 



Co in 

Co HI 
Co in 
Co in 
Co in 
Co in 

Co in 
Co m 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co in 

Co in 
Co in 
Co m 
Co in 
Co III 

Co m 
Co in 
Co in 
Co in 
Co in 

Co ID 
Co m 
Co in 
Co in 
Co in 

Co in 
Co iu 
Co in 
Co in 
Co in 

Co in 
Co in 
Co in 
Co in 
Co III 

Co in 
Co m 
Co in 
Co in 
Co in 

Co in 
Co III 
Co in 
Co HI 
Co HI 

Co HI 
Co III 
Co HI 
Co III 
Co III 

Co III 
Co HI 
Co III 
Co III 
Co HI 

1832.201 
1832.784 
1833.87« 
1834.840 
1835.000 

1835.255 
1835.617 
1835.687 
1836.200 
1837.630 

1837.840 
1839.535 
1839.636 
1841.924 
1842.109 

1843.332 
1843.443 
1843.532 
1843.960 
1844.6ft.« 

1844.726 
1845.074 
1846.050 
1846.157 
1846.514 

1847.825 
1849.299 
1849.464 
1849.932 
1850.503 

1850.780 
1851.509 
1851.937 
1852.645 
1852.919 

1853.266 
1853.841 
1854.194 
1854.393 
1854.763 

1853.331 
1855.954 
1857.657 
1858.487 
1859.510 

1861.775 
1862.660 
1863.134 
1863.467 
1863.615 

1863.826 
1864.187 
1865.424 
1865.456 
5866.497 

1866.615 
1867.490 
1867.930 
1868.796 
1870.012 

1870.634 
187!.870 
1871.952 
1872.532 
1872.575 

Co ni 

80 
0 

10 
15 

1000 

20 
30 
4 

60 
200 

20 
10 
4 
3 
0 

0 
40 
40 
15 
6 

10 
20 

4 
100 

lOd 

25 
30 
60 
40 
60 

2 
10 
40 

4 
100 

2 
2 

25 
80 
80 

5 
10 
10 
10 
!0 

200 
20 

1 
40 

4 

400 
80 
20 
20 

4 

20 
10 
6 
6 
6 

15 
100 
60 
40 
60 

47 

47 
32 

26 
42 
55 

32 

47 
77 
39 

26 

47 

26 
32 

76 

76 

41 

26 
32 

55 

!    67 
53 

41 

40 
55 
31 
71 

31 
53 
31 
40 
26 

41 
55 

40 
31 
31 
71 
31 

3d»(»G)4. - 3d«(»G)4p 
3tf«<*F)4* - 3d«{»P)4p 
3<»,(,P)4i - 3d»('F)4p 
3d,CG)4» - 3d«(»G)4p 
3d«<*H)4s-3d«(>H)4p 

3d«(»D)4* 
3d»(*F)4t 
3d«(*H)4i 
3d«(»G)4i 
3d*(»H)4t- 

3d«(«G)4s- 
3d»CC)4t - 
3d«(*F)4t - 
3d«(»F)4s 
3d«(*F)4s- 

3d*(»D)4p 
3d«{»F)4p 
3d«(»G)4p 
3d*(*G)4p 
3d«(»H)4p 

3d»(«G)4p 
3«^(K5)4p 
3d»(*P)4p 
3d«(*F)4p 
3d»(»F)4p 

3d*(1G)4s - 3d«(H})4p 
3d«(»D)4s - 3dV«D)4p 
3d«<»P)4s - 3dVP)4p 

3d«(,G)4s-3d«t*D)4p 
3d*(*G)4s-3d«(»G)4p 

3d*(»D)4s - 3d*{«D)4p 
3d»('H)4s-3d»('H)4p 

3d«(*P)4s-3d«(»P)4p 
3d*CG)4s-3d(('G)4p 
3d«(»P)4*-3dV»P)4p 
3d»(«G)4!i-3d«('G)4p 
3d«(*P)4s - 3d«(»P)4p 

3d«(»F)4s 
3d*("P)4s 
3d»(«D)4s 
3d«(»G)4s 
3d«(»H)4s • 

3d«(»H)4p 
3d«('P)4p 
3d«(»D)4p 
3d«(»G)4p 
3d«(»K)4p 

3d«('H)4s-3d«(XJ)4p 
3d«('G)4s-3d*(»D)4p 
3d«CG)4s-3d»(»H)4p 
3d«(»G)4s - 3d«(»G)4p 
3d«('H)4s-3d«(»H)4p 

3d«(1G)4s - 3d"(JD)4p 
3d«(sP)4s - 3d«(»P)4p 

3d»CG)4s - 3d'(»F)4p 
3d«(»F)4s-3d«(»H)4p 

3d«(»F)4s - 3d*PF)4p 
3d«(»H)4s-3d«(>G)4p 
3d«('H)4s - 3d«(»H)4p 
3d«(«I)4s - 3d«(»I)4p 

3d«(»F)4s - 3d«(sG)4p 

3d«(»H)4s - 3d«('H)4p 
3d«(»H)4s ■ 3d«('H)4p 
3d«(»H)4s - 3d»(»H)4p 
3d«(3F)4s - 3d«(»F)4p 
3d«(5D)4s - 3d«(5D)4p 

3d«('H)4s-3d6(:lH)4p 
3d«('G)4s - 3d«(3D)4p 
3d«(»F)4s - 3d>'(:>H)4p 
3d«(»II)4s - 3d«(»G)4p 

3d«(3F)4s - 3d«(»F)4p 
3de(3H)4s - 3d«(»H)4p 
3d»(3H)4s - 3d«(3K)4p 
3d»('I)4s-3d«('I)4p 

3d«('H)4s - 3d«(3H)4p 

a*G - x*P* 
b*F-y«D* 
b*P-y«F' 
•*G - x«G' 
**H-z1' 

**D-z*r° 
b«F-x«D' 
b*H xXJ* 
a<G - x4F* 
»«H-z«r 

a«G-««G* 
c*G x*F* 
b"F-y«D* 
b4F x4D* 
a*F-y«D' 

a«G - x«0* 
a4D-z4?- 
b4P - z*D' 

c«G-w<F* 
a«G - x4F* 

a4D-z4P* 
a4H  z4I* 

b«P-z*P° 
c*G  w«G° 
b4P-y4P° 
c»G-w»G° 
^P-y^p" 

b4F-z»G' 
bV-y^p" 
a4D - z- P" 
a^ - x4F° 
a4H-z4r 

b»H - x4F° 
cHJ-w4^ 
a^ - z»H° 
b*G - y«F° 
b»H  z'H' 

c«G - w4F° 
b'P-z'S" 

a^ - y*G° 
b4F  z«G° 

b«F - y4F° 
b»H - x4F 
a4H - z4H° 
a'l x»H° 

a*F - y4H° 

a4H  z4H° 
b*H  z»H° 
a4H - z4H* 
b4F - y4F 
a4D - zT 

a4H - z4H° 
c*G-w4D° 
MF-zKJ" 

b4F - y4F° 
a4H-z4H° 
a4H - z4H" 
a'l - x»H° 

fJH - z4H° 

«*-% SI 
%-* SI 
%-* SI 
%-« SI 
%-«* SI 

%-vi 
%-* 
•%-% 
%-% 
%-Hi 

%-% 
%-% 
%-* 
%•% 

Vi-*% 

SI 
SI 
SI 
SI 
SI 

SI 
SI 
S8 
SS 
S4 

% -% 
"k -% 
% -Hi 
14 -Hi 
% -% 
")i Hi 
Hi- Hi 
%- % 
%- % 
%- Si 

Hi-Si 
%-% 
%-% 
%-% 

%-% 
Hi-Hi 
%-% 
Hi-% 
Hi-Hi 

SI 
S8 
SI 

SI 
SI 
SI 
SI 
S8 

S8 
SI 
S8 
s* 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 

S8 
S8 
S8 
S8 
S8 
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^ 

Co HI Co II! 

hlcmcnl Wj-.clcngth Intensity Multiple! Coofiguratk» Tern J-J References 

Co III 
"       1 

1873.014 0 52 3d*('H)4s - 3d«(*F)4p b*H - y«G* Hi-% S« 
Co III 1874.355 20 40 3d«(*F)4s - 3d«(*F)4p b«F-y«F* % -V. S8 
Co III 1874.822 60 31 3d*{»H)4s - 3dVH)4p a'H   z4H* %-% s$ 
Co III 1875.004 40 40 3d*(»F)4s   3d»('F)4p b«F  y*V %-% ss 
Co 111 1877.464 10 39 WFM*   3d»(»P)4p b4F  y*D' «fc-3i S8 

Co III 1877.544 10 40 3d»(3F)4s - 3d*(»F)4p b*F  y4F* •&-% SI 
Co HI] 1879.170 2 3d»('F)4s - 3d«(3H)4p bf-zV •A-11* S8 
Co III 1879.244 60 11 3d»(*H)4s-3d«(»H)4p a«H-z'H* %-•% SI 
Co IV. 1879.385 20 6/ id*(aC)4s - 3d«(*G)4p bH3 - y»r %-% S8 
Co III 1879.753 10 3d*(*F)4t - 3d«(aG>4p a*F   v*W %-Ti S8 

Co III 1880.449 6 52 3d»('H)4s - 3d«(*F)4p b»H - yKi" %-% S8 
Co III 1880.912 10 40 3d€(»F)4s - 3d«(»F)4p b4F - y'F* %-% S8 
Co III 1881.080 30 St 
Co III 1881.427 30 31 3d«(»H)4s - 3d*(3H)4p a4H - z4H° %-•* Ss 
Co III 1881 702 200b 40 3d*(»F)4s - 3d»(*F)4p b4F - y*F •AS S8 

Co III 1881 702 200b 30 3d*(3HI4s-3d«i3Hl4n »4H - r*C.' «ü-«% SS 
Co in i Mi.867 60 30 3d«(3H)4s - 3d«(»H)4p a4H  z*C' •% ■% SS 
Co IU 1882 323 30 40 3d»(3F)4* - 3d«(»F)4p MF-y'F' *   *i S8 
Co III 1883.286 40 30 3d*(3H)4s - 3d«(sH)4p a4H  z«G° %-«* s* 
Co III 1884.532 1 3d8(»F)4s - 3d«;»G)4p a'F  x4F %-% S8 

Co III 1885.476 3h 3d«(3G)4s - 3d'(JF)4p a^^G' Hi-'Vi SI 
Co III 1886.469 10 40 3d»(3F)4s - 3d«(3F)4p b4F-y4F° %-% SI 
Co 111 1886.742 40 S8 
Co III 1888.345 2 3d€(1F)4s - 3d«(rG)4p a3F-x*G° 7*-% S8 
Co III 1888.45: 2 3d«(3F)4s - 3d*('H)4p b4F - z4I° %-% S8 

Co III 1889.090 2 3d«(aG)4s - 3de(3F)4p a«G-z»P %-% S8 
Co III 1889.321 4 3d«(3H)4s - 3d»<3H)4p a'H - zHi" %-% S8 
Co HI 1890.642 0 3d'(3H)4s - 3d«(3H)4p a4H - z'C "*,-*¥, S8 
Co III 1892.011 30 75 3d,(1G)4s-3d«('l)4p c«G   x»H° %-■% SI 
Co III 1-393.095 4 3d«(3F)4s - 3ds(3P)4p b4F - ^D" %-% SI 

Co HI 1893.9!; 1 3d*(3G)4s - 3d«(3F14p a«G - zsF° %-% S8 
Co HI 1895.368 100 3d,('I)4s - 3d«('I)4p a»I-z'K° "»A-1* S8 
Co HI 1896.03! 0 3d»(3H)4s - 3d»(3H)4p a4H  z*G° %-% S8 
Co HI 1897.56C 1 3d,(3F)4s-3d«(3H)4p b4F - z4I° %-% SI 
Co HI 189V. 183 ! 3d«(3F)4s - 3d'(3G)4p a'F - x4F %-% SI 

Co III 1899.795 10 75 3d,(,G)4s-3d«('I)4p cKi  x3H° %-% SI 
Co HI 1900.763 10 62 3d»(3F)4s - 3d«(3H)4p a*F - z'H" %.-% S8 
Co HI 1901.357 60 75 3d«(,G)4s-3d«('D4p CHJ  X«H' %-% S8 
Co HI 1905 354 60 66 3d»(3G)4s - 3dt(3G)4p b*G - y'H" %•% S8 
Co III 1905.674 4 3d«(3P)4s • 3d«(3P)4p b3P-z»r V.-% S8 

Co III 1905.810 1 3d«t3G)4s - 3d«(3F)4p aHi - y^" %-% S8 
CJ III 1906.265 6 3d»(3F)4s - 3d«(3G)4p a2F - x^" %-% S8 
Co III 1907.458 6 S8 
Co III 1909.666 30 3d«(3P)4s - 3d«(3P)4p b2F  z*P° %-Vi S8 
Co HI 1910.151 0 3d"(3F)4s   3d«(3F)4p a»F   y*G° '«-% S8 

Co HI 1910840 60 66 3d°(3G)4s - 3d«(3G)4p b»G   y3H° %-«% S8 
Co HI 1911.174 4 3d«(3G)4s - 3d«(3F)4p a*G - y*G° 'h - % S8 
Co III 1912.952 6 3d«(3G)4s-3d«(3F)4P a*G - y4^ %-% S8 
Co III 1916.112 10 3d«(3P)4s - 3d«(3P)4p b4P-z4S" %-% S8 
Co HI 1917321 4 3d«(3F)4s - 3d«(3G)4p a2F  x4F° %-% S8 

Co HI 1919.120 100 20 3d«(5D)4s - 3d«(5D)4p a«D - z«D° %-% S8 
Co III 1919.980 1 3d«(3H)4s - 3d«(3F)4p b»H  y4G° %-% S8 
Co HI 1922.000 0 3d«(5D)4s  3d«(5D)4p a4D - z4F° %-% S8 
Co III 1924.529 10 3d6(1D)4s-3d6(3D)4p bsD  w3F0 %-% Si 
Co III 1925.260 4h 38 3d«(3F)4s - 3d«(3H)4p r,"F - 7«G° %   % S8 

Co III 1925.563 3 3d«(3H)4s - 3d«(3Fl4p b2H - y"G° "k-"k S8 
Co III 1927.198 1 3d*('I)4s   3d,('I)4p a2I - z»K° ■%-■% St 
Co III 1927.740 40 61 3d«(3F)4s   3d«(3F)4p a3F - y*C.° %-% S8 
Co III 1928.490 20 61 3d6(3F)4s   3d"(3F)4p a2F - y^r %-% S8 
Co III 1928.570 100 20 3d6(5D)4s - 3r(sD)4p a«D - 78D" fi-% S8 

Co III 1928.802 40 3d6(,I)4s - 3d'('l)4p aJI-z2K° "h->% S8 
Co III 1929.756 60 20 3d«(5D)4s - 3d«(5D)4p a6D - z«D° % -% S8 
Co III 1930.479 10 25 3d6(5D)4s - 3de(5D)4p a4D - z4F° %-% S8 
Co III 1932.442 Ih S8 
Co III 1932.766 0 3d6(3G)4s - 3d6(3H)4p a^ - zT '%-'% S8 

H    He    I.i    Be    B    C    N    0    F   Ne    Na   Mg   Al   Si   P   S   Q    Ar   K   Ca   Sc   Ti   V   Cr    Mn    Fe   Co   Ni   Cu    Zn   Ga   Ge    As   Se   Br   Kr 
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Co in o III 

Element Wavelength 

1933.250 

inteovty Multiple! Coafiguratioo Term J-J Reference» 

Co 10 10               38 3d»(»F)4:; - 3d»(»H)4p b4F  z*G* %-% SI 
Co HI 1934.274 10 Si 
Co in 1934.734 10 38 3d*<sF)4s - 3d*("H)4p b«F-z*G° %-% Si 
Co in 1935.023 20 25 3d»(»D)4s - 3ds(*D)4p a«D - z4F* %-% fit 
Co III 1936.392 4 38 3d*(»F)4s - 3d»(3H)4p b4F  z*G' S-% St 

Co III 1936.784 l 3d«(3P)4s - 3dVP. »p b»P  y*D* %-% S8 
Co III 1936.533 60 20 3d«(*D)4s - 3d*(5L>4p a«D  zMT %-% S8 
Co III 1937.661 20 25 3d»(»D)4s - 3dVD)4p a4D-z4Fc *-* S8 
Co III 1940.147 100 20 3d*(»D)4s - 3d«(»D)4p a»D - z'D" %-v, Si 
Co III 1941.460 10 38 3d*(>F)4i - 3d«('H)4p b*F  z*G° %-% SI 

Co III 1941.730 20 38 3d»(3F)4s - 3d*(3H)4p b4F  iH}' *k-V, SI 
Co III 1942.369 40 20 3d*(*D)4» - 3d»(»D)4p a8D - z"D° *-y, SI 
Co III 1942.497 20 3£ 3d»(3FKs - 3d*(3H)4p b«F - z*G" %-Hi S8 
Co III 1942.796 JO 3« M*(*F}4* - 3d*(sH)4p b«F-**G' %-* SI 
Co ill 1945.234 40 20 3d»(«D)4s - 3d*(»D)4p a«D  z*D° %-"& SI 

Co III 1946.792 60 25 3d«(*D)4s - 3d»(*D)4p a4D - z4F* ■A-3* Si 
Co III 1947.626 1 20 3d*(»P)4s - 3d«(«D)4p a8D  z«D° *k-% SI 
Co HI 1548.655 20 20 3d*(1D)4s-3d»(«D)4p a«D-z«D° %-% S8 
Co HI 1949.533 6 3d*CP)4s - 3d«('P)4p b»P-y4D° %-*, $8 
Co HI 1949.805 40 to 3d*(*D)4s - 3d8(5D)4p a8D  z*D° %-% SI 

Co HI 1950.911 80 25 3d«(sD)4s - 3d«(sD)4p a4D  z4F° %-% S8 
Co HI 1950.961 10 60 3d»(»F)4s - 3d8(3F)4p a'F-z'F" %-% SI 
Co HI 1952.158 40 24 3d«(5D)4s - 3d8(sD)4p a4D-z4D0 %-% SI 
Co HI 1953.942 100 20 3d*(sD;4s - 3d«(»D)4p a8D  z»D° %-% SI 
Co III 1954.791 60 25 3d*-(*D)4s - 3d«(5D)4p a4D - z4F° %-% SI 

Co HI 1954.H76 20 46 3d«(JG)4s - 3d«(»H)4p a^ - z*I° »A-»A S8 
Co III 1955.505 6 46 3d8(3G)4s - 3d8(3H)4n a^ - z2I° *->% S8 
Co III 1955.793 40 20 3d»(*D)4a-3d«(»D)4 L'D - z8D' *-% S8 
Co III 1956.Ö1I 40 20 3d8(5D)4s-3d«(sD>.p a'D - z"D° %-% S8 
Co III 1959.414 100 25 3d«(5D)4s-3d«<5n4p a4P - z4F° %-% S8 

Co III 1961.450 10 60 3d8(3F)4s-3d8  F)4p a2F   -3F° %-% S8 
Co in 1963.243 1 S8 
Co III 1963.743 20 24 3d8(5D)4s - 3d'-(sD)4p a'D - z40° %-% S8 
Co III 1964.765 1 3d«(3G)4s - 3d8(3F)4p a"G - x4D° %-% S8 
Co HI 1966.680 1 3d8(3H)4s - 3d«(»H)4p b2H - z»I°         ? "h-"k S8 

Co HI 1969.312 4 3d6(3F)4s-3d8(3F)4p a2F - y^0 %-% S8 
Co HI 1970.054 60 24 3d«(5D)4s - 3d«(»D)4p a4D  z4Dn %-% S8 
Co HI 1971.889 20 24 3d«(sD)4s - 3d«(iD)4p a4D - z4D° %-Vi S8 
Co HI 1973.667 1 3d8(3P)4s - 3d8(3P)4p b2P - z2D° %-% S8 
Co HI 1973.767 2 3d8(3F)4s - 3d8(3F)4p a'F-y4^ '4-% S8 

Co HI 1974.883 40 51 3d«(3H)4s - 3d8(3H)4p b2H - z3I° % «h S8 
Co III 1977.031 40 24 3d«(5D)4s - 3d«(5D)4p a4D - z4D° •k-% S8 
Co HI 1978.948 10 45 3d«(3G)4s - 3d6(3H)4p a*G  z2«0 •% - V>. S8 
Co HI 1980.113 40 24 3d«(5D)4s - 3d'(5D)4p a4D - z4D° %-% S8 
Co III 1981.000 0 3d«(3G)4s - 3d8(sF)4r> a^ - y4F° "k-% S8 

Co HI 1981.345 20 24 3d«(5D)4s - 3d"(5D)4p a4D  z4D° Ht-Hx S8 
r0 in 1984.324 6 3d«(3H)4s-3d«(3F)4p h2H - x«D° %-% S8 
Co HI 1986.704 1 S8 
Co III 1987.197 6 3d8(3F)4s - 3d8(3F)4p a2F - yKT %-** S8 
Co HI 1987.952 2 S8 

Co HI 1989.598 80 51 3d«(3H)4s - 3d«(aH)4p b2H - z2I° ■%-•% S8 
Co III 1989.645 20 24 3d8(5D)4s - 3d8(sD)4p a4D - z"D° %-% S8 
Co HI 1990.841 2 S8 
Co HI 1992.158 2 45 3d8(3G)4s - 3d8(3H)4p a^ - z2^ %-% S8 
Co III 1993.625 20 24 3d8(5D)4s - 3d3(5D)4p a4D  z4D° %-% S8 

Co III 1995.397 10 24 3d8(5D)4s - 3d8(5D)4p a'D - z«D° %-% S8 
Co III 1999.913 1 S8 
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Co IV Co VI 

COBAL1 IV (Co3+)   Z = ?' 
Ground State ls*2s*2p«3s*3p«3«r* 5D4 {Zi elfcct/vns) 

Ionization Potential [444 Ou*:  cm '; [38] eV 

Element Wivelenfth Intensity Multiple! Co'nuraüoü Term J-J References 

Co IV 
Co IV 
Co IV 
Co IV 
Co IV 

Co IV 
Co IV 
Co IV 
Co IV 

1349.61 
1501.11 
1521.61 
1533.93 
1594.53 

1601.22 
1612.16 
1863.80 
1882.28 

30 
300 
250 
150 
80 

150 
200 
100 

50 

3d»(*«)4s - 3dVS)4p 
3d*(*S}4s - 3d»(*S> <o 
3d»(*S)4s - 3d»<«S)4p 
3d»(«S)4» - 3d»(*S)4p 
3d»(*S)4s   3d"(»S)4p 

3d»(*S)4s - 3d»(*S)4p 
3d*(*S)4$ - 3ds(*S)4p 
3d»(«S)4s - 3d»(«S)4p 
3d»(€S)4s - 3dl(*S)4p 

'S   »P* 
'ST 
'S-*P* 
'S -»P* 
*s »r 
MJ.»p- 

»S -»P* 
»S-'P° 
»S-'P* 

> 
7 
7 
7 
7 

7 
7 
7 
7 

3   3 
3-4 
3-3 
3-2 
2-1 

2-2 
2-3 
2-3 
2-2 

M26 
M26 
M26 
M26 
M26 

M26 
M26 
M26 
M26 

COBALT V (Co4+), Z = 27 
Ground State  ls22s22p83s*3p63d> «S*, (23 electrons) 

Ionization Potential [653 0WJ cm1; [81] eV 

Element Wavelength Intensity Multiple; |                        Configuration Term J-J References 

Co V 
Co V 
Co V 

355.52 
355.88 
356.06 

1000 
900 
600 

3ds-3d44p 
3d5-3d44p 
3ds-3d44p 

g'S - «P" 
,«5. «p» 

g«S-*P° 

K2I 
K21 
K2I 

COBALT VI (Co5*), Z = 27 
Ground State  ls22s22p83s23p63d4 5D0 (22 electrons) 

Ionization Potential [847 000] cm »; [105] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Co VI 266.114 100 3d4-3d3(a4P)4p ga5D - z5P" 2-3 B26 
Co VI : -6.498 600 3d" - 3d3(a4P)4p gasD - z5P° 3-3 B26 
Co VI 266.634 400 3d4-3d3(a4P)4p #a5D - z5P° 1-2 B26 
Co VI 266.905 400 3d4-3d3(a4P)4p gasD  z5P° 2-2 B26 
Co VI 266.973 800 3d4 - 3d3(a4P)4p *a5D - :5P° 4-3 B26 

Co VI 267.131 500 3d4-3d3(a4P)4p ga5D - z5P° 1-1 B26 
Co VI 267.297 600 3d4-3d3(a4P)4p #a5D - z5P° 3-2 B26 
Co VI 267.402 500 3d4 - 3d3(a4P)4p #asD - z5P° 2-1 326 
Co VI 271.595 500 3d4-3d3(a2H)4p a3H - x>G° 4-3 B26 
Co VI 271.7!1 50 3d4   3d3(a2H)4p a3K   xHT 4-4 B26 

Co VI 272.0.2 600 3d4-3d'(a2H)4p a3H   x3G° 5-4 326 
Co VI 272.149 50 3d4-3d3(a2H)4p a3H - x3G" 5-5 B26 
Co VI 272.48'. 700 3d4-3d3(a'H)4ji a3K - x3G° 6-5 B26 
Co VI 274.534 100 3d4-3d3(a4F)4p #a5D - zHi° 4-5 B26 
Co VI 275.818 500 3d4-3d3(a2H)4p a3G - x3G° 3-3 B26 
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Co VI 

Element |    Wavelength [   Inle 

Co VI 275.944 300 
Co VI 276.167 200 
Co VI 276.285 700 
Co VI 276.424 50 
Co VI 276.570 4iK- 

Co VI 276.721 700 
Co Vi 277.079 500 
Co VI 277 579 j   400 
Co VI 277.853 1   200 
Co VI 278.013 200 

Co VI 278.113 300 
Co VI 278.184 7.0 
Co VI 278.298 -:00 
Co VI 278.360 10C 
Co VI 278.632 700 
Co VI 278.685 500 
Co VI 278.7.K) 600 
Co VI 278.981 500 
Co VI 279.040 200 
Co VI 279.210 400 

Co VI 279 301 
Co VI 279.400 500 
Co VI 279.508 700 
Co VI 279.780 500 
Co VI 280.003 700 

Co VI 280.060 600 
Co VI 280.199 •MM) 
Co VI 280.309 400 
Cc VI 280.350 {   200 
Co VI 280.464 [   400 

Co VI 280.706 300 
Co VI 280.775 300 
Co VI 283.089 800 
Co VI 283.405 500 
Co VI 283.883 300 
Co VI 284.366 500 
Co Vi 284.885 400 
Co VI 285.034 300 
Co VI 285.645 300 
Co VI 285.713          | 200 

Co VI 287.666 400 
Co VI 288.031          1 400 
Co VI 288.509          | 300 
Co VI 295.268 100 
Co VI 295.419 400 

Co VI 295.976 too 
Co VI 296.050 300 
Co VI 296.206 100 
Co VI 296.719 400 
Co VI 296923 700 

Co VI 297.372 700 
Co VI 297.651 600 
Co VI 298.318 300 
Co VI 298.649 300 
Co VI 298.989 500 

Co VI 299.051 200 
Co VI 299.157 200 
Co VI 299.456 500 
Co VI 299.586 200 
Co VI 299.659 200 

Co VI 299.822 500 
Co VI 100.537 500 
Co VI 101.203 100 
Co VI 01.604 50 
Co VI 01.713 00 

Co VI 

3d«-3d»(a»H)4p 
M«-3d'<a«H)4p 
3d« 3d»<a»H)4p 
M« 3d»U»H)4p 
3d« - 3d'(a«H)4p 

M«-3d'(a»H)4p 
3d« - 3d*(a«F)4p 
3d« 3d»<a«F)4p 
3d« - 3d*(a«F)4p 
3d« - 3d»(a«F)4p 

3d« - 3d»(a«F)4p 
3d«-3d'(a«F)4p 
3d« - 3d;'a«F)4p 
3d«-3d-,^«F>4p 
3d« - 3dJ(?S ,4p 

3d«-?dJ(a-c)4p 

3d« - 3d'(a«F/4p 
3d*-3d3(a«F)4p 
3d« - 3d»(a«F)4p 
3d«-3d'(a«F)4p 

3d- - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« - 3d»(a«F)4p 
3d«   3d»(a«F)4p 

3d« - 3d3(a«F)4p 
3d« 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d< - 3d\a«F)4P 

3d«-3d3(a«F)4p 
3d«-3d3(a«F)4p 
3d«-3d3(aIG)4p 
3d« - 3d3(a»G)4p 
3d«-3d3(a*GMp 

3d« - 3d3(a«G)4p 
3d« - 3d3(a*G)4p 
3d«-3d3(a*G)4p 
3d« - 3d3(a*G)4p 
3d« - 3d3(a^)4p 

3d« - 3d3(a»G)4p 
3d« - 3d3(a3G)4p 
3d« - 3d3(a*G)4p 
3d« 3d3(a«F)4p 
3d« - 3d3(a«F)4p 

3d«-3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« • 3d3(a«F)4p 
3d«-3d3(a«F)4p 
3d« - 3d3(a«F)4p 

3d«-3d3(a'F)4p 
3d« - 3d3(a«F)4p 
3d«-3d3(a«F»4p 
3d« - 3d3(a«F)4p 
3d" - 3d3(a«F)4p 

3d« - 3d3
(a«F)4p 

3d« - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d«-3d3(a«F)4p 

3d«-3d3(a«F)4p 
3d« 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d« - 3d3(a«F)4p 
3d«-3d3(a«K)4p 

a»G - x*G' 
a*G - x»G* 
aHJ - x«G* 
a»G - x*G* 
a*Gx*G' 

a*C - x«G# 

*a»D-z»D* 
*a*D 
*a'D 
ya»D 

z»D* 
z*IV 
z'D* 

*a*D - -*F* 
*a»D - .'»F* 
ga*D - z'D* 
*a*D - z»F" 
g a»D - z»F" 

*a*D-z»F° 
*a»D - z»F° 
ja*D - z*F° 
g a»D - z»F" 
*a*D - z»F* 

*a»D z»F* 
*a»D z»F* 
ga'D z»F° 
ga*D - z*D° 
g a*D - z»D" 

ga'D - z»D° 
ga'D - z»D° 
ga-D - z»D° 
sa'D - z»D° 
tfa*D-zsD0 

gasD - z»D" 
ga!D - z»D° 

a3H - yHi° 
a3H - y»G0 

a3H - y^G" 

a3F-y»G° 
a»F - y^G* 
a'F-yHT 
a3F - y^G" 
aaF-y*G° 

aHJ 
a*G 

yHT 
y'G" 

aKJ - y*0" 
a3F - z3F° 
a3F - zaF" 

a3F - z3F° 
a>F - Z

3FJ 

a3F - z*F° 
a»F - z3F° 
a3H - zHJ" 

a"H-z»G" 
a3H - zH}° 
a»F - z'G" 
a3G zaF° 
a3G   z»F° 

a3F -z^G" 
a3F -»»G0 

a'G -zaF° 
a3F z'G" 
a3F z*G° 

a*G z3F" 
a'P- z3D° 
a3P- z'D° 
a3G- z^" 
a3P- z»D° 

3-4 
4-3 
4-4 
4-5 
5-4 

5-5 
2-3 
1-2 
u-1 
1-1 

3-1 
4-;; 
3-2 
2-3 
4-4 

1-2 
3-3 
2-2 
0-1 
1 -I 

1-3 
3-2 
2-1 
2-3 
4-4 

I -2 
3 3 
0-1 
2-2 
1 -I 

4-3 
3 2 
6-5 
5->! 

B» 
B26 
326 
B26 
B26 

B26 
B26 
B26 
B26 
B26 

326 
B26 
B26 
B26 
b26 

B26 
R26 
B26 
B26 
B26 

PI7.P2* 
B26 
.3:6 
»A 
1126 

B26 
B>6 
B;* 
B26 
B2S 

B2( 
B26 
B26 
B26 

I 

4-3   | B?6 

4-5 
3-4 
4-4 
2-3 
3-3 

5-5 
4-4 
3-3 
3-4 
4-4 

2-3 
3-3 
43 
2-2 
6-5 

5-4 
4-3 
4-5 
4-4 
5-4 

3-4 
4-4 
4-3 
2-3 
3-3 

3-2 
0-1 
1-2 
4-5 
I -I 

B26 
B26 
B26 
B26 
B26 

B26 
b26 
B26 
1.26 
B26 

B2h 
B2r> 
B26 
B26 
B26 

B26 
B26 
B26 
B26 
B26 

B26 
B26 
B26 
B26 
B26 

B26 
B26 
B26 
B26 
B26 
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Co VI Co VII 

Element Wiveleneth luetuny   , Multiple!                           Configuration Term J   J Reference» 

Co VI 301 95$ 500 3d4 - 3d»<a4F)4p a*G   z»G° 5-5 B26 
Co VI 302 061 50 3d* - 3d'(a4F)4p a»G   i«' 3-4 326 
Co VI 302 123 400 3d4 - 3d»(a4F)4p a'P   z'D* 2-3 B26 
Co VI 502 157 200 3d4 - 3d'<a4F)4p a'F - z'D* 2-3 B26 
Co VI 302 261 100 3d4 - 3d'(a4F)4p a'F   z'D* 3-3 326 

Co VI 302 408 400 3d4-3d'(a4F)4p a»F  z'D° 4-3 826 
Co VI 302.471 400 3d4 - 3d'(a4F)4p a»G - zKT 4-4 R26 
Co VI 302 736 300 3d4-3d,(a4F)4p u»G   z-XT 3-3 B26 
Co VI 303 071 100 3d4 • 3d'(a4F)4p a'P - z'D' 2-2 B26 
Co VI 303 191 300 3d4 - 3d'<a4F)4p a'F - I'D' 3-2 B26 

Co VI 303410 200 3d4 - 3d»(a4F)4p a'P - z»D" 0-1 B26 
Co VI 303 565 100 3d4 - 3d»(a4F)4p a'P  z»D° 2-1 B26 
Co VI 303619 200 3d4 - 3d'(a4F)4p a'F   z'D" 2-1 B26 
Co VI 303 685 300 3d4 - 3d'<a4F)4p a'F   z*F° 2-3 B26 
CY VI 303 943 200 3d4 - 3d»(a4F)4p a'F - z'F" 4-3 B26 

Co VI 304 116 200 3d4   3d'(a4F)4p a'P   z'D" 1-2 B26 
Co VI 304.374 50 3d4   3dJ(a4F)4p a'F - z»F° 2-2 B26 
Co VI 304 531 5li 3d4-3d'(a4F)4p a'F - z»F* 3-2 B26 
Co VI 304 607 too 3d4-3d'(a4F)4p a'P - z»D° 11 B26 
Co VI 305.037 400 3d4-3d'(a4F)4p a'F   z»Fc 2-1 B26 

Co VI 305.322 100 3d4-3d'(a4F)4p a»P - z»D° 2-3 b26 
Co VI 305.612 110 3d4-3d'(a4F)4p a'F - z»D° 4-3 B26 
Co VI 306.145 100 3d4 - 3d'<a4F)4p aJF - z»D° 3-2 326 
Co VI 306.567 100 3d4   3da(a4F)4p a'F - z'D" 2-1 B26 

COBALT VII (Co6+), Z = 27 
Ground State  lsJ2s22p63s23p63d3 4F3,2 (21 electrons) 

Ionization Potential (1 073 000] cm »;  [131] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference« 

Co VII 206.23 150 3d»-3d*ia'G)4p ga'F   z»H° %-»h A4 
Co VII 206.60 10 3d»-3d»(a'G)4p ga'F-z'W '<« -»A A4 
Co VII 209.815 10 3d»-3d'(a»P)4p «a4F - z4P° •fc-% A4 
Co VII 210.37 40 3d,-3iRaiG)4p ga4F - y'G" %-% A4 
Co VII 210.68 10 3d3-3d2(a'G)4p ga4F - y»G° %-% A4 

Co VII 210.71 10 3d'   3d1 (a'P) 4p «a4F - z4P° %-Vi A4 
Co VII 210.77 80 3d' -3d4 (a'P) 4p g^F - 7.4P° %-* A4 
Co VII 211.25 IB 3d» - 3d'(a'P)4p ga4F - y<D° *-% A4 
Co VII 211.65 40 3d' - 3d»(a»P)4p ga4F - y4D° %-% A4 
Co VI! :i2.15 toe 3d»-3d»(a»P)4p j-.4F-y4D° %-% A4 

Co VII 212.23 80 3d»-3d» (a'P) 4p ga'F - y4D° %-% A4 
Co VII 212.61 250 3d»-3d»(a»P)4p »a4F - y4D° %-% A4 
Co VII 212.64 1000 3d» - 3d»(a»P)4p ga'c - y4D° %-»ii A4 
Co VII 212.91 900 3d3-3d»(a»P)4p ga4F - y4D° %-% A4 
Co VII 213.06 20d 3d»-3d» (a'P) 4p ^F-y^D" %-Yi A4 

Co VII 215.26 8W 3d»-3d*(a»P)4p ga*r - z4S° %-% A4 
Co VII 216.205 20 3d»-3d»(a'G)4p a»G - z»H° •fe->% A4 
Co VII 216 70 250 3d» - 3d»(a'G)4p a»G - z»H° %-* A4 
Co VII 217.13 20 3d»-3d»(a'G)4p a»G - z»H° %-% A4 
Co VII 217.88 20 3d»-3d» (a'F) 4p «a4F - z*G" %-% A4 

Co VII 218.11 20 3d» - 3d»(a»F)4p #a4F - z*G° %-% A4 
Co VII 718.42 40 3d'-3d»(a'F)4p Sa4F - z«G° Vt-1, A4 
Co VII 218.56 10 3d» - 3d»(a»F)4p *a4F - z2G° V<l-% A4 
Co VII 219.0» 10 3d»-3d»(a'F)4p ga4F - z»G° tt-% A4 
Co VII 219.64 40 3d'-3d»(a»P)4p a4P - z4P° 1,->h A4 
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Co VII 

Klemcnt 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
C.j VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Co VII 
Co VII 
Co VII 
Co VII 

Co VII 
Wavelength 

220.07 
220 10 
220.23 
220 34 
220.37 

220.405 
220.515 
220.62 
220.77 
220.81 

220 89 
220 96 
220 98 
221.02 
221 06 

221.15 
221.24 
221.30 
221.37 
221.45 

221.52 
221.62 
221.75 
221% 
222.37 

: 2 53 
222.5/ 
222.67 
222.72 
222.84 

223.08 
223.19 
223.30 
223.37 
223.54 

223.73 
223.86 
223.91 
223.99 
224.08 

224.335 
224.36 
224.60 
224.7! 
224.93 

225.12 
225.23 
225.43 
225.68 
225.71 

225.83 
225.87 
226.03 
226.83 
226.98 

227.11 
227.88 
228.425 
229.13 
229.61 

229.87 
230.36 
230.45 
231.32 
231.48 

400 
10 
10 

150 
150 

150 
150 

1000 
40 
20d 

20 
40 

150 
750 
150 

20 
80 
80 
10 

1000 

1000 
250 

1000 
900 

10 

10 
1000 
750 

10 
80 

1000 
90C 

1000 
750 

1000 

1000 
750 
550 
250 

SO 

550 
10 
10 

1000 
10 

80 
150 
40 
80 
40 

750 
10 

1000 
20 

150d 

20 
20 
40 
20 

1000 

1000 
40 
20 
40 
20 

3d» - 3d»<a»P)4p 
3d» Jd»(aK})4p 
3d'-3d»(a*P)4p 
^d»-3d»(a»P)4p 
3d»   3d»(a»F)4p 

3d»-3d»«a'G)4p 
3d»-3d*(a»P)4p 
3d' - 3d»U»P)4p 
3d» 3d'(a»P)4p 
3d»-3d»(a*F)4p 

3d» - 3d»(a'F)4p 
3d»-3d»(a»F)4p 
3d» - 3d»(a»F)4p 
3d» - 3d»(a»P)4p 
3d' - 3d'(a>G)4p 

3d»-3d»(a'G)4p 
3d»-3d»(a»F)4p 
3d» - 3d»(a»P)4p 
3d»-3d»(a'G)4p 
3d'-3d»(a»F<4p 

3d' - 3d»(a'F)4p 
3d' - 3d»(a'G)4p 
3d'-3d»(a»F)4p 
3d» - 3d»(a'F)4p 
3d» - 3d»(a»P)4p 

3d»-3d*(a'F)4p 
3d'-3d'(a»P)4p 
3d» -3d»(a»F)4p 
3d»-3d»(a'P)4p 
3d»-3d»<a'F)4p 

3d»-3d»(a»F)4p 
3d»-3d'(a»F)4p 
3d» 3d'(a'F)4p 
3d' ■ 3d'(a'F)4p 
3d*-3d«(a*F)4p 

3d» - 3d»(a-"F)4p 
3d» - 3d'(a»F)4p 
3d'-3d1^'F)4> 

3d» - 3d»( j'F)4p 
3d»-3d*<a»F)4p 

3d»->d»(a»F)4p 
3d» 3d'(a»F)4p 
3d» - 3d»(a»P)4p 
3<<»-3d»<a»P)4p 
3d» - 3d»(a»F)4p 

3d'-3d»(a»P)4p 
3d»-3d'(a»P)4p 
3d'-3d»(a»P)4o 
3d»-3d*(a»P)4p 
3d»-3d'(a'G)4p 

3d»-3d»(a'G)4p 
3d3-3d»(a»P)4p 
3c!1 3d»(a'G)4p 

d3-3d»(a3P)4p 
3d  -3d»(a»P)4p 

3d» - 3d»(a»P)4p 
3d»-3d»(a»P)^p 
3d» 3d»(a»P)4p 
3d» - 3d»(a3F)4p 
3d»-3d'(a'F)4p 

3d» 
3d» 
3d» 
3d» 
3d»- 

3d»(a»F)4p 
3d»(a»F)4p 
3d»(a»P)4p 
3d»(a»F)4p 
3d'(a:,F)4p 

a4P - z4P* 
a»H - z'H' 
a4P - z*P° 
a4P - z4P* 

ga«F - z'D* 

a'H • z'H* 
a«P - z4P* 
a«p. z«p- 
a4P - z4P° 

**a4F - z«D' 

*a«F - z»D* 
*a4F - z4D° 
ga*F z4D° 
a»G - z4P" 
a'H   z'H' 

a*G - y«G° 
ga'F ■ z'D' 

a4P - y'D" 
a»H - z»H° 

ifa'F-z'D0 

*a4F - z4D° 
a»G - y«G' 

*a4F - z4D° 
ga*F - z«D° 

a4P - y4D° 

*a4F-z4F0 

a4P - y4D° 
*a4F - z*G° 
a»G - y4D° 

*a4F - z4F° 

j?a4F - z4F° 
ga*¥ - z4F° 
ga'F - z"F° 
<?a4F - T*G° 
ga'F - z4F° 

?a4F - z4F° 
*a4F - z4F° 
?a4F-z"G° 
ga'F - z4F° 
?a4F - z4F° 

?a4F-zW 
^F-z^." 
a'D - z4P° 
a'D - z4P° 

ga4F - zHJ" 

a4P - z4.S° 
a4P-z4S° 
a'D - z4P" 
a4P - z4S" 
a'H - y'G" 

a»H-y«G° 
a'D - y4D 
a'H - y*G° 
a'H - y4Dc 

a'D - y4D° 

a'D - y4D" 
a'D - y4D° 
a'D - y4D° 
a»G - z»G0 

a*G - z«G° 

a»G - z«G° 
a»G - z*G° 
a'D - z4S° 
a4P - z'D" 
a4P - z4D° 

S   «A 
ft-% 
*-* 
%-% 

*•% 
ft-ft 
%■% 

ft- Vt 

%-% 
%-•* 

*-* 
%-% 

'ft-ft 
%-* 

%-% 
•*-% 

ft-ft 
ft-% 
% -'4 
%-ft 
%-ft 

ft-fi 

ft-% 
%-% 
fi-% 

ft ! A4 
A4 

A' 
Ai 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 

A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

ft - ft   I A4 
I % - % ! 

%-% 
ft-ft 

■4-% 
%-* 
%■% 

% - ft  I A4 
% - ft    A4 

A4 
A4 
A4 
A4 

A4 
A4 
A4 

% - %    A4 
*. - % 

Vt-tt 

V, - »A 
^ - % 
'.     Mi 
'k ft 
% - s 
%-% 
ft -'% 
ft-ft 
%-% 
%-% 

A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 
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Co VII Co Vili 

Element Wavelength Intensity    j Muh.pkt Configuralim. Term IJ Reference« 

Co VII 231 « 40 3d» - 3d»(a»F)4p a4P   z»D* ft-t, A4 
Co VII 231 .79 20 3d« - 3d»(a»F)4;> a4P-z*D' %-% A4 
Co VII 232.35 150 3d»-3d»!a»F)4p a4P - z4D* t,   * A4 
Co VII 232425 40 3d»-3d«(ü,F)4p a4P-z4DJ *-% A! 
Ce VII 23251 250 3d»-3d»(a»F>4p a4P - z4D° %-% A4 

Co VII 232.<6 900 3d» - 3d»(a»F}4p a»G - z4D° %-Vi A4 
Co VII 232.65 900 3d« - 3d'(a'F)4p a4P-Z»r lt-% A4 
Co VII 232.80 an 3d'   3d»(a»F)4p 24P-Z»F* %-S A4 
Co VII 233.06 a. Jd»-3d»(a»F)4p a»G - z4D° %-% A4 
Co VU 233 425 » 3d» - 3d»(a»F)4p aV. - z4D° %-% A4 

Co VII ?33 75 250 id» - 3d»(a»F)4p a»D   z*G° *-'/<i A4 
Co VII 234.01 40 3d»-3d»(a»F)4p a*H - z«G° % - % , A4 
Co VII 234 05 10 3d» - 3d»(a'F)4p a«P-z«F t,-Vt    A4 
Co VII 234.27 20 d»-3d»(a»F)4p a«G - z4F° *-«* A4 
Co  VII 234.34 1000 31»-3d»(a»F)4p a'H - z»G° Hi-^i A4 

Co VII 234.79 1000 3d»   3d»(a»F)4p a»H - zK3* **-% A4 
Co VII 235.13 10 3d« - 3d»<a»F)4p aKi - z4F° '*-% A4 
Co VII 236.09 250 Hi1 - 3d*(a»F)4? a^'-zKT *-* A4 
Co VII 236.45 80 3d»   3d»(i!»F)4p a»D - z»D° *k-S A4 
Co VII 236.51 150 3da   3d,(a'F)4p a«D - z4D' %-'/! A4 

Co VII 236.82 IG id*-3d?(a»F)4p a=G  z^" •h-% A4 
Co VII 237.575 10 3d'-3d»(a»F)4r a»H - z4D° %-% A4 
Co VII 237.73 10 3d» - 3d»(a»F)4p a»D - z^F° *-% A4 
Co VII 238.11 40 3d» - 3d*(a»F)4p a»D - z4D° %-% A4 
Co VII 238.17 20 3d'-3d»(a»F>4p a*D - z4D° tl     % A4 

Co VII 238.27 80 3d» - 3d»(asF)4p a'D - z«D° %-% A4 
Co VII 238.37 900 3d» - 3d»(a»F)4p a*D - z'F" %-Vi A4 
Co VII 239.37 10 3d»-3d»(a»F)4p a'H - z4F° %-% A4 
Co VII 240.745 10 3d» - 3d»(a»F)4p a»i? - z4F°        ? 

... 

% % A4 

COBALT VIII (Co7+), Z = 27 
Ground State  ls22s22p63s23p83d2 3F2 (20 electrons) 

Ionization Potential 11 282 000] cm1; [159J eV 

Element Wavelength Intensity Multiplet Configuration Term '> References 

Co VIII 122.27 50 3d»-3d4f g'F  »G° 2-3 ,3 
Co VII! 122.32 50 3d»-3d4f g'F - »G° 3-4 A3 
Co VIII 122.47 70 3d*-3d4f g»F - »G° 4-5 *.3 
Co VIII 122.49 20 3d»-3d4f g»F-»G" 3-3 \3 
Co VIII 122.58 40 3d» - 3d4f g'F-»G° 4-4 A> 

Co VHI 122.% 30 3d»-3d4f e'T »F° 2-3 A3 
Ce VIII 123.02 40 3d»-3d4f g'F - »F° 2-2 A3 
Co VIII 123.05 20 3d* - 3d4f 8»F-»F° 3-4 A3 
Co VIII 123.17 50 3d»-3d4f g»F - »F" 3-3 A3 
Co Vlli 123.24 10 3d»-3d4f «3F-'F° 3-2 A3 

Co VIII 123.31 50 3d»-3d4f g'F. »F° 4-4 A3 
Co VIII 123.44 10 3d»-3d4f g»F - »F° 4-3 A3 
Co VIII 124.65 50 3d»-3d4f ■D - *D° 2-3 A3 
Co VIII 124.88 80 3d»-3d4f 'D-'F° 2-3 A3 
Co VIII 125.16 80 3d»-3d 41 'D-'D- 2-2 A3 

Co VIII 125.27 60 3d'-3d4f ■D-»G° 2-3 A3 
Co VIII 125.34 IOC 3d2-3d4f »P-»D° 2-3 A3 
Co VIII 125.35 !00 3d»-3d4f •P-"D° 1 -2 A3 
Co VIII 125.57 30 3d»-3d4f 3p . 3D° 2-2 A3 
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Co IX Co IX 

COBALT IX (Co8t), Z = 27 
Ground State   ls22s22p63s23p63d 2D3/2  (19 eiecfons) 

lonization Potential  1 501 300 cm1;  186.13 eV 

Element Wavelength Intensity Multiple! Configuration Term l-l References 

Co IX 70.92 0 3d - lOf g*D   2FC *k-*k Al 
Co IX 71.05 10 3d - lOf g«D-2F° %-% Al 
Co IX 72.04 10 3d-9f g'D^F" %-% Al 
Co IX 72.17 20 3d-9f g'D - *F° * -% Al 
Co IX 73.66 20 3d-8f g2D - *F° %-% A! 

Co IX 73.79 30 3d - 81 g2D-2F° %-% Al 
Co IX 76.16 30 3d-7f g2D - 2F° %-% Al 
Co IX 76.30 ;0 3d-7f g2D - 2F° %-% Al 
Co IX 80.38 50 3d-6f g'D - *F° % -% Al 
Co IX 80.54 60 3d-6f g2D. sF= % -% Al 

Co IX 88.44 70 3d - 5f giU. if % -% Al 
Co IX 88.63 80 3d-5f g'D - 2F° * -"J Al 
Co IX 95.852 2 3p63d-3p53d(3D°)4s g2D - 2D % -% H8 
Co IX 96.076 40 3p63d-3p53d(3D°)4s ?

2D-2D° %-% HS 
Co IX 96.305 5 3ps1<<l-3p"3d(3D0)4s g'D - 2D° % -% H8 

Co IX 96.541 10 3ps3d-3p53d('F°)4s g2D - 2F° %-% HS 
Co IX 97.355 5 3p63d-3p53d(3D°)4s g2D-«D° %-% HS 
Co IX 97.587 15 3p63d-3p53fl(3D°)4s g2D-4D° %•% HS 
Co IX 97.854 15 3p63d-3p53d<3D°)4s g2D - 4D° %-% HS 
Co IX 99.042 40 3p63d-3ps3d(3F°)4s „2D - 2F° %-% HS 

Co IX 99.284 1 3p63d-3p53d(3F°)4s giÜ-'F' %-% HS 
Co »X 99.921 '*) 3P

63d-3ps3d(3F°)4s ft,iD.«F< % - 72 HS 
Co IX 100.210 15 3p63d-3p53d(3F°)4s g2D - «F» %-% H8 
Co IX '00.636 2 3ps3d-3p53U(3F)4s g*D-*F° % -% H8 
Co :x 100.856 1 3p63d-3p53d(3P°)4s g^-^r % ■% HS 

Co !X 101.107 2 3p63d-3p53d(3P°)4s g-D-2r % -% HS 
Co IX 101.410 2 3p63d-3p53d(3P°)4s g2D-2P° % - % HS 
Co IX 108.39 90 3d - 4f g2D-2K % -'fe Al 
"o IX 108.66 100 3d-4f g2D - 2F' % - % Al 
Jo IX 152.7! 5 3p63d-3ps3d2 g'l) - 2P° % -% G12 

Co IX 153.29 150 3p63d-3p53d2 g2D - H-° % -% on 
Co IX 153.78 60 3p63d-3ps3d2 g2D - 2P° 3/2-V2       G12 
Co IX 154.92 150 3p63d-3p53d2 

g
2D - 2D' 3k  - % Gi2 

Co IX 155.06 25 3p63d-3ps3o'2 g2D - 2D° % - *2 G12 
Co IX 155.51 25 3p63d-3p53dJ g2D-2D° %-% Gl2 

Co IX 155.65 150 3p63d-3p53d2 g2D - 2D° %-% G12 
Co IX 158.94 15 3d-4p g2D•2PC %-% Ü12 
Co IX 159.56 150 3d-4p g2D-2P° %-% GI2 
Co IX 170.70 500 3p63d-3p53d2 g2D-2F° %   - % G12 
Co IX 172.19 i50 3p83d-3p53d2 g2D   2F° % -% Gl2 

Co IX 172.91 1 3p63d   3ps3d2 g2D-2i = 

  

%  - % G12 
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Co X 

COBALT X (Co9+), Z =■ 27 
Ground State  ls22s22p83s23p6 »So (18 electrons) 

Ionization Potential 2 232 000 cm1; 276.7 eV 

Co XII 

Element Wavelength ln',;n«iy   | Muliiplci 1                        Configuration Term jj References 

Co X 
Co X 
Co X 
Co X 
Co X 

71.48 
72..'5 
88.99 
90.47 

158.88 

30 
40 
90 
80 

3p»-3p5(*P*)4d 
3p«-3p5('P°)4d 
3p«-3ps(»P°)4s 
3p»-3p*<*r)-Ss 
3p«-3ps3d 

«•S-0,*)0 

**s-*i*r 
g'S-'P" 

0-1 
0-1 
0-1 
0-1 
0-1 

Al 
Al 
Al 
Al 
GI2 

COBALT XI (Col0+), Z = 27 
Ground State  is22s22p63s23p5 2PS,2 (17 electrons) 

Ionization Potential 2 462 000 cm1; 305 eV 

Element Wavelength Intensity Multiple! j                          Configuration Term J-J References 

Co XI 81.507 300 3p5-3p4('DI4s g2P=-2D %-* E20 
Co XI 82.527 70 3p5-3p4(aP)4s g2P°   2P %-H, E20 
Co XI 82.759 200 3p5-3p*('D)4s g2P"-2D Y»-% E20 
Co XI 83.190 300 3p5-3p4(aP)4s g2P°-«P sk-3k E20 
Co XI 83.861 100 3p5-3pVP)4s g2P°-2P Vi-Vi E20 

Co XI 84.039 200 3ps-3p4(3P)4s g2P°-4P %-% E20 
Co XI 158.27 1 3p5-3p4(3P)3d gip° .ID %-% Gl2 
Co XI 162.56 500 3ps-3p4(3P)3d g2P°-2D %-% GI2 
Co XI lb2.99 1 3p5-3p4(3P)3d g*r - 'p %-M. Gl2 
Co XI 163.32 150 3p5-3p4(3P)3d g2P°-2D Si-% GI2 

Co XI 164.91 'i20 3p5-3p4i;lP)3d gjp°.«p %-% Gl2 
Co XI 168.327 90 3p5-3p4(3P)3d g2P°-2P %-Vi Gl2 
Co XI 170.33 1 i                            3p5-3p'(3P)3d g2p» . ip %-% Gl2 
Co XI 171.66 2 3p5-3p4("D)3d g2P° - 2S %-% Gl2 
Co XI 177.58 1 3p5-3p4('D)3d g2P°-2S ■A-% Gl2 

Co XI 318.85 3s23p5-3s3p" g2P°-2S %-Vi Fl9 

COBALT XII (Con+), Z = 27 

Ground State  ls22s22p63s23p4 3P2 (16 electrons) 
Ionization Potential [2 702 000] cm"1   [335] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Co XII 165.86 3p4-3r3(4S0)3d g3P - 3D° 2-2 F19 
Co XII 168.34 3p4-3p3(4S<>)3d gaP - 3D° 2-3 F19 
Co XII 168.68 3p4-3pa(4S°)3d g3P - 3D° 1-1 F19 
Co XII 169.04 3p4-3pa(4S°)3d g3P - aD° 0-1 FI9 
Co XII 169.91 3p4-3pa(2D°)3d 'D-'F" 2-3 F19 
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Co XII Co XIV 

Element Wavelength Intensity Multiple! Configuration Term J j Reference« 

Co XII 
Co XII 
Co XII 
Co XII 
Co XII 

Co XII 
Co XII 
Co XII 
Co XII 

170.33 
J72.33 
172.41 
175.44 
180.45 

286.64 
326.17 
3«3.93 

1369.4 f 

3p4   Sp^S'JM 
Jp4-3p»(*D,)Jd 
3p4-3p3i'D")3d 
3p«-3p=('D')3d 
3p«-3p»(»D*)3d 

3s»3p4-3s3p» 
3j*3p«-3s3p* 
3s»3p«-3s3'.» 

3p4-3p4' 

g'P - *D° 
'S - 'P° 
'D-'D" 

**p-*r 
g'p >r 

■ri-'p- 
g'P'r 
g'P-'P' 
*3P-'S 

1-2 
0-1 
2-2 
2-2 
1-2 

2-1 
2-2 
1-2 
1 -0 

F19 
Hi» 
FI9 
FI9 
Fl» 

F19 
F19 
FI9 
S28 

COBALT XIII (Co12+), Z = 27 
Ground State  ls22s22p83s23p3 4S*2 (15 electron;,) 

Ionization Potential [3 025 000] cm1; [375] eV 

Element Wavelength Intensity Multiple! Configuration Term 1 1 References 

Co XIII 174.82 3p3-3p'('D)3d 2D° - 2F %-'/» FI9 
Co XIII 175.77 3p3-3pJ(3P)3d 2P° - 2D % % FI9 
Co XIII 178.98 3p3 - 3p2(3P) 3d 2P°.aD %-% F19 
Co XIII 179 59 3p3-3p2(3P)3d S

4S°-4P %-Vi Fl9 
Co XIII 180.87 3p3-3p3(3P)3d g*S°-<P %-% F19 

Co XIII 182.09 3p3-3p=('D)3d *D° - 2D % -% FI9 
Co XIII 182.52 3p3-3p2(3P)3d g

4S°-4P %-% F19 
Co XIII 183.65 3p3-3p2('D)3d 2D°-2D %-% FI9 
Co XIII 185.39 3p3-3p2('D)3d 2p° . 2p 'k -% F19 
Co XIII 188.42 3p3-3p2(,D)3d zp° _ £0 %-% FS9 

Co XIII 188 89 3p3-3p2('D)3d 2p° . 2p lh -lh Fl? 
Co XIII 205.38 3p3-3p2(3P)3d nr 2D % -% FI9 
Co XIII 26341 3s» 3p3 -35.3p4 2D° - 2P %-'A Fl» 
Co XIII 271.16 3s23p3-3s3p4 2D°.2p %-% FI9 
Co XIII 313.95 3s2.3p3-3s3p4 2D°-2D %-% FI9 

Co XIII 325.70 3s23p3-3s3p4 g'S°   -P %-% F19 
Co XIII 338.82 3s23p3-3s3p4 S«S8-4P %   % FI9 
Co XIII 1134.3 f 3p3-3p3 g*S°.tp° S28 

..     .. 

COBALT XIV (Co,3+), Z = 27 
Ground State   ls22s22p63s23p2 3P0 (14 electrons) 
Ionization Potential  [3 298 900] cm ■;  [409] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Co XIV 184.41 3p2-3p3d >D-'P° 2-1 F19 
Co XIV 186.79 3p2-3p3d g3V.3D» 1 -2 F19 
Co XIV 187.89 3p2 - 3p3o K=P-»D° 1 -1 FI9 
Co XIV 188.60 3p2-3p3d g*J> . 3p° 0-1 FI9 
Co XIV 190.65 3p2-3p3d g3P - 3D° 2-2 FI9 
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Co XIV 

COBALT XV (Co1,+), Z = 27 
Ground State  ls22s22p63s23p 2P;,2 (13 electrons) 

Ionization Potential  [3 565 100] cm1; [442] eV 

Co XV 

Element Wavelength Intensity Multiple! Configuration Term 1-1 References 

Co XIV 190.82 3p»-3p3d g'f -nr 2-3 FI9 
Co XIV 191.76 3p»-3p3d g'P-'D- 2-1 Fl» 
Co XIV 19566 3p»-3P3d •S - «P* OS F19 
Co XIV 196.48 3p'-3p3d g*p.*r 1-2 F19 
Co XIV i97.ul 3p»-3p?; «•P-'P* 2-1 F19 

Co XIV 200.75 3p»-3p3d »•p-'p- 2-2 F19 
Co XIV 207.S5 3p»-3p3d 'D-'D° 2-2 F19 
Co XIV 224.13 3s23p»-3s3p» «JP-»S* 0-1 F19 
Co XIV 230.34 3s»3p»-35 3p' K>P-»S' 1-1 FI9 
Co XiV 236.11 3s»3p,-35 3p1 g'P-'S' 2-1 F19 

Co XIV 239.33 3s,3ps-js3p> •D - >P° 2-1 FI9 
Co XIV 296.68 3s»3p»-3s3pa >D - 'D° 2-2 F19 
Co XIV 298.38 3s23p2-3s3p» «'P-'P" 2-2 FI9 
Co XIV 334.22 SsMp'OsSp» g'P-»D° f-2 F19 
Co XIV 342.25 is23p2-3s3pJ g'P-'D° 2-3 FI9 

Co XIV 1121.6 f 3p2 - 3p2 g'P-'S 1-0 S28 

Element Wavelength Intensity Multiple! Configuration Tenn 11 References 

Co XV 52.583 100 3p-4d gsp-. aD Mi-% El« 
Co XV 53.173 200 3p-4d ?

2P°-2D %-% EI8 
Co XV 197.54 3p-3d S2P°-2D %-% FI9 
Co XV 205.85 3p-3d «»P°-2D %-% F19 
Co XV 206.94 3p-3d *'P*-2D %-*t F19 

Co XV 234.41 3s23p-3sip2 g'F - 2P % -% F19 
Co XV 239.42 3s23p-3s3p2 g2Pc-2P ■A -Mi FI9 
Co XV 247.76 3s23p-3s3pi g*P°-2P %-% F19 
Co XV 253.34 3s23p-3s3p2 *2P°-2P %-"A F19 
Co XV 255.88 3s23p-3s3p2 g2P°-2S ■A-% F19 

Co XV 270.43 3s23p-3s3p2 g2P°-2S %-Vi Fl9 
Co XV 310.69 3s23p-3s3p2 g2P"-2D %-% F19 
Co XV 330.25 3s23p-3s3p2 g2P°-2D %-% F19 

H   He   Li   Be    B   C   N   O   F   Ne    Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti    V   Cr   Mn   Fe   Co   Ni   Cu    Zn   Ga   Ge   As   Se   Br   Kr 
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Co XVI Co XVII 

COBALT XVI (Co15*), Z = 27 
Ground State  ls*2s*2pa3s* lS0 (12 electrons) 

Ionization Potential (4 130 000] cm '; [512] eV 

Kleinem Wavelength Intensity Multiple! Configuration Term J   J References 

Co XVI 14.080 30 2p«3s'-2p*3s,3d g'S'P° 0-1 SJI 
Co XVI 37.070 3 3s3p-3s5d *l- - 'D 0-1 F33 

Co XVI 37.165 6 3s3p-3$5d ap".»D 1-2 F33 
Co XVI 37.401 10 3s3p-3s5d jp".»D 2-3 F33 

Co XVI 47.483 100 3s2-3s4p »>S-'P* 0-1 El» 

Co XVI 49.808 too 3s3p-3s<id >p°-iD 0-1 El* 
Co XVI 49.958 100 3s3p-3s4<J 'V - 'D 1-2 Em 
Co XVI 49.979 20 3*3p.JvM jp«. >D 1-1 El* 
Co XVI 50.357 200 3s3p-3;,4d 

3P' - 3D 2-3 El* 
Co XVI 50.393 20 3s3p-3s4d >P°-»D 2-2 EI8 

Co XVI 58.95      P 3s 3p - Js4s 
JP° - 3S 2-1 K* 

Co XVI 61.875 100 3s3d-3s4f »D-'F 1 -2 El* 
Co XVI 61.916 200 3s3d-3s4f 3D - JF* 2-3 El* 
Co XVI 61.982 200 3s3d-3s4l 3D - *¥' 3-4 El* 
Co XVI 210.23 3s3p-3s3d 3P°.'D 0-1 FI9 

Co XVI 212.78 3s 3p-3s 3d »P°.»D 1 -2 FI9 
Co XVI 219.94 3s 3p-3s 3d 'P° - 'D 2-3 F19 
Co XVI 229.07 3p*-3p3d 

3P.»P° 2-2 FI9 

Co XVI 265.74 3s»-3s3p K'S-'P° 0-1 F19 
Co XVI 271.38 3s3p-3p2 ap°.ap 1 -2 Fl« 

Co XVI 281.88 3s3p-3p* 3p° . ap 0-1 F19 
Co XVI 284.42 3s3p-3p' ap°.sp 2-2 FI9 

Co XVI 302.69 3s3p-3p» »p°.jp 2-1 FI9 
Co XVI 389.17      P 3sJ-3s3p g'S-'P" 0-1 K* 

COBALT XVII (Co»+), Z = 27 
Ground State  ls22s22p63s 2S„2 (11 electrons) 
Ionization Potential 4 410 480 cm '; 546.8 eV 

Element Wavelength Intensity Multiple! Configuration Term J   J References 

Co XVII 15.551 -A 2p'3s-2p53ssl s-s-^r VJ-MI F27 

Co XVII 15.828 -A 2p*3s-2ps3s1 g*S - 2P° Vi-% F27 
Co XVII 27.902 3 3p-8d jp°.»D %-% F33 
Co XVII 28.85 3f-6p g»S-«P" ■A -% F33 

Co XVII 28.874 6 3s-6p g*s-*r lk-'k F33 

Co XVII 28.960 6 3p-7d *P°-»D %-% F33 

Co XVII 29.171 10 3p-7d ip-. »D % -% F33 

Co XVII 31.142 20 3p   od »P°-«D '&-% F33 

Co XVII 31.386 35 3p-6d »P°-»D % -% F33 
Co XVII 32.910 6 3d-7f »D - *F° % -% F33 

Co XVII 32.95! 6 3d-7f 'D - «F" %-% F33 

Co XVII 32.995 35 3s-5p *»S-'P° Vi-% F33 

Co XVII 33.046 20 3s-5p g'S-sr % -'/i F33 

Co XVII 35.617 6 3p-5d »P°-»D M. -% F33 

Co XVII 35.660 10 3d-6f «D - »F° % -% F33 

Co XVII 35.707 20 3d-6f »D - »F' %-% F33 

Co XVII 35.932 20 3p-5d *P°■»D %-* F33 

Co XVII 41.404 10 3d-5f «D - *F* % -% F33 

Co XVII 41.462 10 3d-5f »D - »F* *-% F33 

Co XVII 45.319 3s-4p ^-»P" % -% E16 
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Co XVII Co XIX 

Element Waveie fifth lntcfiiity Multiple! Configuration Temi j-j Reference* 

Co XVII 45.527 3s -4p g«S-*P' *-% El« 
Co XVII 48 564 3p  4d »r *D *-* El« 
Co XV'I 49.133 ?p-4d tp-. tD *-% r.:6 
Co XVII 49.171 3p-4<S »P* - «D *-% El« 
Co XVII 56 021 3n--is ip-.iS %-% Et« 

Co XVII 56.833 3S>-4F »r-'s *-% El« 
Co XVII 58 842 3d   »f «D - »F* *-% El« 
Co XVII 58.948 3d-4t »D-*F* %-% El« 
Co XVII 234.91      P 3|i-3d »P°-»D Vi-* F33 
Co XVII 247 62     P 3p-3d »P».tD *-% F33 

Co XVII 249.85      P 3p-3d »P°-»D *&-% F33 
Co XVI! 312 57     P •»«-3n e'S - »P' %-% F33 
Co XVII 339.58     P 3s-3P g»s-«r ■A-% F33 

COBALT XVIII (Co17*), Z = 27 
Gronni State  ls22s22p6 »So (10 electrons) 

mzatim Potential  11 316 400 cm •;  1403.0 eV 

Element Wavelength Intensity Multiple! Configuration Term J J References 

Co XVIII 9.611 20 2p»-2p56d g'S-'P" 0-1 S31 
Co XVIII 9.743 20 2p« - 2p56d g>S-»D° 0-1 S31 
Co XVIII 10.060 40 2p«-2pi5d g'S->P° 0-1 S31 
Co XVIII 10.178 40 2p«-2p55d g>S-»D° 0-1 S31 
Co XVIII 10*7 5Ü 2p«-2p,4d g'S-'P° 0-1 S31.F24 

Co XVIII 11.103 70 2r>«-2p54d g'S->D° 0-1 S3I.F24 
Co XVIII 11.324 50 2p8-2p54s g'S-'P" 0-1 S3I 
Co XVIII 11.453 70 2p«-2p'4s g'S-'P" 0-1 S31 
Co XVIII 12.593 70 2s22p'-2s2p«3p g'S-'P° 0-1 S31 
Co XVIII 12.656 60 2s2 2p«   2s2p63p g'S-=P° 0-1 S31 

Co XVIII 13.862 90 2p"-2p53d g'S-'P" 0-1 S31.T14 
Co XVIII 15.169 40 2p«-?.p53s g'S-'P° 0-1 S31.T14 
Co XVIII 15.432 70 2p«-2j»53s g'S-*P° 0   1 S3I.T14 

COBALT XIX (Co18+), Z = 27 

Ground State  ls22s22p5 2PS,2 (9 electrons) 
Ionization Potential [12 042 000] cm1;  [1493] eV 

Element Wavelength Intensity Multiple! Configuration Term J    J References 

Co XIX 10.023 30 2p5-2p"(1S)4d g*P°-2D %-ft S31 
Co XIX 10.130 30 2p5-2p4('S)4d g2P°-2D           ? »i - »A. S3I.K8 
Co XIX 10.230 20 2p5-2p4('D)4d g*P»-2D %-% S31 
Co XIX 10.287 40 2p5 - 2p4(3P)4d s2p= . ?r> %-% S31 
Co XIX 10.367 20 2p5-2p4('D)4d g2p°.sD              ? Vi-% S31.K8 
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Co XIX Co XX 

Element Wiveknctfc Intensity Multiple! Configuration Term J-J keferencei 

Co XIX 10.392 40 2p* - 2p4('P)4d g*r »D *-% S3I 
Co XIX 10.477 40 2p* - 2p4('P)4d **P*-*F %-% SJI 
Co XIX 10.507 40 2p»-2p4(»P)4d g'V - «D          ? %-* S3I.K8 
Co XIX 10.583 30 2p»-2p4('S)4s g*r »s       ? %-Vk S31.KS 
Co XIX? 10.644 30 SJI 

Co XIX 10704 40 2p»-2p4'l
,S)4!, g'P* «s          ? *-Vi S3I.K8 

Co XIX 12.689 40 2p*-2p4<'S)3d g*r - «D       ? %-% S'l.K* 
Co XIX 12.781 30 2p»-2p«('S)3d g»P*  »D *-% SJI 
Co XIX 12.864 40 2p*-2p«('S)3d g»r-«D *-% S3I 
Co XIX 12.922 70 2p* - 2p4('D)3d *'P*   «P *-* SJI 

Co XIX 12.973 40 2p,-2p4(*D)3d g>r »F %-Vi SJI 
Co XIX 13.078 50 2p*-2p'(»P)3d g'P"  *D %-% S3I 
Co XIX 13.114 30 2p»-2p4('D)3d *»P*-JD          ? %-% S31.K8 
Co XIX 13.183 40 2p'-2p<('J)3d g*r - »p       ? ■*->-» S31.K8 
Co XIX 13.238 40 2p*-2p4(3P)3d *«r-*p %-% SJI 

Co XIX 13.272 30 2p5  2p4(»P)3d g*r >n *-* SJI 
Co XIX 13.417 30 2p»-2p4<'P)3d g»r >D       i %-% S31.K8 
Co XIX 13.500 20 2p»-2p4(,P)3d g'P* - 4D          ? %-% S31.K8 
Co XIX 13.862 90 2p»   2p4('S)3s g«P°-«S          ? %-■* S31.K8 
Co XIX 14.178 30 2ps-2pV'D)3s ««r-'D *-* S3I 

Co XIX 14.355 20 2p*-2p4('D)3s ?jp". «D          ? %-% S3I.K8 
Co XIX 14.425 20 2ps-2p4(»P)3s **p*-»p %-% SJI 
Co XIX 14.476 10 2ps-2p4('D)3s g»P'-»D          ? Vt-% S3I.K8 
Co XIX 14.513 10 2p»-2p4(3P)3s g*P°  4P %-*» SJI 
Co XIX 14.539 20 2p»-2p«(3P)3s f*p»..p           ? %-% S31.K8 

Co XIX 14.599 10 2p»-2p4('P)3s g'P°  4P % -^ S31 
Co XIX 14.664 10 2p»-2p4(3P)3s g»P°-»P           ? Vi-% S31.K8 
Co XIX 14.761 10 2ps-2p4(3P)3s g3F-4P           ? %-% S31.K8 
Co XIX 88.81      P 2s,2ps-2s2p,, g»P°-3S *-¥. K8 
Co XIX 99.30     P 2s*2p»-2s2p« g»P°-'S Vi-Mi K8 

COBALT XX (Co19+), Z = 27 
Ground State  ls22s22p4 3P2 (8 elec'.ons) 

Ionization Potential  [12 873 000] cm';  [1596] eV 

Element Wavelength Intensity 
  
Multiple! Configuration Term J   J References 

Co XX? 9.830 20 S31 
Co XX 11.886 20 2sJ2p4-2s2p,3d ■ D-'F" 2-3 S31 
Co XX? 12.144 40 S3I 
Co XX 12.338 20 2p4-2p33d S31 
Co XX 12.42 30 2p4-2p3(JP°)3d gip - 3p° 2-2 S31 

Co XX 12.50 30 2p4-2p3(2D°)3d g3P - 3P° 2-2 S3I 
Co XX 13.628 100 2p4-2p3(4S0)3s g3P-3S° 2-1 S3I 
Co XX 13.705 20 2p4-2p3(4S°)3s ?

3P - 3S° 1   1 S3I 
Co XX 13.769 40 2p4-2p3(4S°)3s g3P-=S< 0-1 S3I 
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Co XXI 

COBALT XXI (CoJ0<), Z = 27 
Ground State  ls22s*2ps «S», (7 electrons) 

Ionization Potential [13 913 000) cm1; [1725] eV 

Co XXIV 

Element Wavelength Intensity Multipiet Configuration Term J-J References 

Co XXI? 
Co XXI 
Co XXI 

11.612 
11.801 
12.234 

20 
30 
30 

2p»-2p»3d 
2p'-2p»3d 

»P*-«D 
*p*-'P 

S3I 
531 
S3) 

COBALT XXII (Co21+), Z = 27 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential [14 849 000] cm1; [1841] eV 

Element Wavelength Intensity Multipiet Configuration Term J   J References 

Co XXIP 11.672 20 S3i 
Co XXII? 11.742 30 # S3I 
Co XXII 11.936 30 2p*-2p3s ff'P-'P" 1 -1 S3I 
Co XXII? 11.995 30 S31 
Co XXII 12.067 30 2pJ-2p3s •D-»P° 2-2 S31 

Co XXII 12.285 30 2p»-2p3s <S-'P° 0-1 S3I 

COBALT XXIII (Co224), Z = 27 
Ground State   ls22s22p 2P;/2 (5 electrons) 

Ionization Potential [15 768 000] cm1;  [1955] eV 

COBALT XXIV (Co23+), Z = 27 
Ground State   ls22s2 'S0 (4 electrons) 

Ionization Potential  [16 986 000] cm ';  [2106] eV 
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Co XXV 

COBALT XXV (Co*44). Z = 27 
Ground State  Is*2s 2S„2 (3 electrons) 

lonization Potential [17 882 000] cm1; [2218J eV 

Co XXVII 

tlement Wavelength Intensity Multiple! Configuration Term J   J References 

Co XXV 
Co XXV 

170.5       P 
232.9       P 

2s-2p 
2s-2p g>3 - *P° 

K8 
K8 

COBALT XXVI (Co25+), Z = 27 
Ground State   Is2 'So (2 electrons) 

lonization Potential  [76 979 000] cm ';  [9544] eV 

Element Wavelength Intensity MultipicI Configuration                                             Term                   1   J - J Relercnces 

Co XXVI 
Co XXVI 
Co XXVI 

1.47 
1.72 
1.75      ? f 

Is2-ls3p 
ls2-ls2p 
Is2- ls2s 

g>S - 3P° 
g'S-'r 
g'S'S 

0-1 
0-1 
0-1 

Cll 
Cll 
K8 

COBALT XXVII (Cc-'3+). Z - 27 
Ground Stale   Is 2SV2  (1 electron) 

lonization Potential  [80 746 000] cm >;  [10011] eV 

Klement Wavelength Intensity 1                                                                             1 Multiple! |                          Configuration                           j                   lerm j -J References 

Co XXVII 1.66      P 
1 

Is   2p 

1 

K*S - 2P" <h - % K8 
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Ni Ni 

NICKEL, Z = 28 

Unclassified Lines 

Hlcmcnt Wavelength lntcusily Multiple! Conf'guralion 'lerrn J   J References 

Ni 
Ni 
Ni 
Ni 
Ni 

NI 

Ni 
NI 

Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
NI 

Ni 
Ni 
NI 

NI 

8.516 
8.549 
8605 
8 649 
8.69H 

9.291 
9.755 
9.883 

10.195 
10.215 

10261 
10.354 
10.450 
10.49 
10.500 

'.0.530 
10.580 
10.724 
10.841 
12.693 

12.759 
13.658 

139.55 
140.52 
140.83 

141 06 
141.35 
141.70 
141.87 
142 22 

142.42 
143.80 
U7.00 
148.62 
148.83 

149.2! 
149.47 
149.97 
150.56 
151.70 

15!-85 
156.30 
156.68 
157.24 
158.00 

158.54 
160.38 
161.94 
162.16 
162.90 

165.43 
'■65.69 
165.81 
166.08 
166.29 

166.46 

0 
30 
30 
20 
20 

10 
10 
0 

20 
20 

10 
20 
20 
10 
10 

10 
10 
10 
20 
30 

20 
10 
20 
20 
30 

50 
60 
30 
60 
40 

50 
50 
70 
50 
40 

30 
50 
40 
40 
30 

30 
30 
40 
40 
40 

50 
30 
30 
40 
50 

70 
30 
40 
50 
50 

50 

Fi 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 
Fl 
Fl 

Fl 
Fl 
Fl 

I Hi 
Fl 

111 
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Ni I Ni II 

N;CKEL I (Ni0*}, Z = 28 
Ground State  lsil2s2:p63s*3ps3d84s2 "F< (28 electrons) 

Ionization Potential 6«   79 cm"'-  7.635 eV 
 1 

Element Wavelength Intensity Multiple! Configuration Tenn J   J References 

Ni I 
Ni I 
Ni ! 
Ni I 
Ni 1 

Ni I 
Ni I 

! 963.85 
1968.90 
1976.87 
198! 61 
1990.25 

1994.29 
19995* 

50 
50 

150 
100 
200 

100 
0 

47 
23 
47 
47 
47 

20 
23 

3d»(a*D)4s - 3d»4sla1G)4p 
3ii»4s«-3d»4'.(a»G)4p 

?d»(a»D)4s - 3de4s(a*3)4p 
3d*(a«D)4s - 3-J,4s(a'0)4p 
3d»(a*D)4s  3d?4s(a*G»4p 

3d'4s--3d»(a»D)5P 

3d,4*» - 3d,4s(a«G)4p 

a»D - usF* 
ga'F - u'F* 
a*D - u*F* 
a»D - u»F* 
a'D - u'F° 

?aJF-w'F° 
ga'f - u»F° 

3-3 
4-4 
3-4 
2-2 
2-3 

4-3 
3-2 

R24 
R24 
R24 
R24 
R24 

R24 
R2« 

NICKEL II (Nil+). Z = 28 
Ground State  ls22s*2pe3s23p63d9 2D5/2 (27 electrons) 

Ionization Potential  146 541.56 cm»;  18.168 eV 

Element Wavelength Intensiv   1 Multiple! Configuration Term J   J References 

Ni il 727.100 2 
■ 

3d»-3d8(3F)7f **D-*F %-% Sll 
Ni II 737.300 5 3d»-3d8(3F)6f g»D-*F° tt-% SlI 
Ni II 738.201 2 3d»-3d8(3P)4f g'DHi •h-% Sll 
Ni II 738.548 1 3d»-3d8(3P)4f ?

3D-3F° tt-Vi S'l 
Ni II 744.636 2 3d»-3d»(3F)6l g*D ■ *D° %-% S.I 

Ni 11 744.867 5 3d'-3d8!3F)6f g*D-*¥° %-% Sll 
Ni II 745.640 3d8-3d"(3F)6f g2D - 4D° %-% Sll 
Ni II 746.241 5 3d» - 3d8(3P)4f g2D - 2D° **-»* Sll 
Ni II 746.525 0 3d»-3d8(3P)4f *»D-4F<' %-«4 Sll 
Ni II 752.403 0 3d,-3d"('D)4f g*D - >D° %-% Sll 

Ni II 752.626 4 3d»-3d8('D>4f S»D-3F< **-% Sll 
Ni II 767.893 1 3d»-3d8(3F)5f g2D - JFC %-% Sll 
Ni II 771.626 1 3d»-3d"(3F)5f g*V-*G° 3,i - % Sll 
Ni II 776.000 3 3d*-3d,CsF)5f g2D - 4F° %-% Sll 
Ni II 776.078 5 3d»-3d8(3F)5f g*n-<D° %-% Sll 

Ni II 795.506 10 Sll 
Ni II 797.074 200 3d8(3F)4s-3d74s4p 4F - v4F° %-% Sll 
Ni 11 797.088 150 3d8(3F)4s-3d74s4p 4F-s4D° %-% Sll 
Ni II 798.518 30 3d8(3F)4s-3d74s4p 4F - v4G° %   % Sll 
Ni II 799.145 2 3d8(3F)4s-3d74s4p 4F - v4F° %-% Sll 

Ni II 802.292 100 3d8(3F)4s-3d74s4p 4F-s4D° %-% Sll 
Ni II 803.064 15 3d»(3F)4s-3d'4s4p «p. v«F° %-% Sll 
Ni II 805.168 150 3d«(3F;4s-3d'4s4p «F -v4F° % -% Sll 
Ni II 806 188 30 3d8(3F)4s-3d74s4p 4F - s4D° %-% Sli 
Ni II 807.391 0 3d8(sF)4s-3d74s4p 4F - s4D° *-% Sll 

Ni II 808.933 5 3d»(3F)4s-3d74s4p "F - s4D° %-% Sll 
Ni II 809.772 0 3d8(3F)4s-3d74s4p 4F - s4D° %-% Sll 
Ni II 810.292 20 3d«(3F)4s-3d,4s4p 4F -v4F° **-% Sll 
Ni II 812.388 100 1d9!3r)4s-3d'4s4p 4F -v4F° %-% Sll 
Ni II 814.050 5 3d»(3F;4s-3d8('D)6p 2p . jpo %-% Sll 

Ni II 815.570 5 3d8(3F)4s-3d8('D)4i *¥. «F° %-% Sll 
Ni II 816.024 8 3d8(3F)4s-3d74s4p 4F -v4F° %■*> Sll 
Ni II 816.150 30 3d8(3F)4s-3d74s4p 4F -v4F° %-% Sll 
Ni II 816.156 150 3d8(3F)4s-3d'4s4p *F - v*G° %-»* Sll 
Ni 11 817.884 1 3d8(3F)4s-3d'(3F)7p 'F-'G" % -'% Sll 
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Ni II Ni II 

Element [    Wavelength 
 i            °* 

lntenuly    ; Multiple! Configuration Term J-J Refertncei 

Ni II 
1  

819.090 5 3d8(»F)4s - 3d«('F)7p 4F  4D* •*-% Sll 
Ni 11 821.612 1 3d*(»F)4s - 3d»(»F)8p «F-*G° %-% Si! 
Ni II 821.634 20 3d,(»F)4s-3d'4!4p »F --«D* %-«* Sll 
Ni II 813.277 3 3d»(»F)4s - 3d,4»4p «F   v'D° •*-* Sll 
Ni II 824.856 2 3d»(»F)4s - 3d'4s4p »F - w«D° %•«* Sil 

Ni 11 828.152 10 3d,('F»4» - 3dT4i4p «F-v^T •*-** Si! 
Mi 11 828.786 1 3d*(*F)4i - 3d'4s4p 4F - l4D° '*-% Sll 
Ni 11 830.677 2 3d*(»F)4s-3d,4s4p »F - w*P° *-* Sll 
Ni i! 831.475 2 3d»-3d8(»F)4f g'D -«r •*-% Sll 
Ni 11 834.059 100 3d,(»F)4s-3dT4s4p »F - w*G° %-% Sll 

Ni 11 835.739 0 3d»-3d«('F)4f g'D-*t° **-% Sll 
Ni II 835.983 75 3d»('F)4s - 3d74s4p -V - w'F° %■% Si: 
Ni 11 836.9M 1 3d*('F)4s - 3d'('D)4f *F - 3H" %-t, Sll 
Ni II 837.624 50 M,(»F)4s-3d'4s4p «F - v/'ti- %-% Sll 
Ni 11 838.224 10 3d'(*F?4s - 3d'(»I)6f *F • *D° %■% Sll 

Ni 11 838.524 1 3d,('F)4s - 3d8(3F)6f 'F-'F* %■■% Sll 
Ni 11 838.834 50 3d*(aF)4s - 3d'4s4p *F - w*F° •*-* Sll 
Ni 11 840.878 5 3d»-3d8(3F)4f s'D^F' •*-% Sll 
Ni II 841.056 10 3d»-3d8(3F)'f «•D-«D° %-% Sll 
Ni 11 841.205 0 3d» - 3d8(3F)4f g'D-4P° *,.* Sil 

Ni II 844.748 2 3d»-3d8('D)5p g»D«r *A-«4 Sll 
Ni II 849.398 5 3J»(»F)4s-3d*t'D)4f IT: . »p° S-8* Sll 
Ni II 855.282 5 3d*(JF)4^ - 3d»(»F)7p 2F-4F° % - •& Sll 
Ni II 876.829 0 3d8(3F)4s - 3d8(3F)6p 4F - 4F~ •k-% Sll 
Ni 11 881.608 2 3d8(3F)4» - 3d»('F)6p 4F ■ 4D° %-% Sll 

Ni II 888.818 5 3d«(3F»4s - 3d8!3P)5p 4F  4D° •a-7/. Sll 
Ni I! 894.004 2 3d8('D)4s-3d74s4p «D-wlD° *-** Sll 
Ni II 895.093 1 3d*(,F)4s-3d,(3P)5p 4F  4D° %-tt Sll 
Ni II 895.458 15 3d,('D)4s-3d,4s4p *D - w2D° tt-% Sil 
Ni II 896.168 5 3d8t'D)4s-3d74s4p *D - w'P° »*-% Sll 

Ni 11 898.716 2 3d8(3F)4s-3d8(3P)5p 4F - «D° It-3*! Sll 
Ni II 898.821 5 3d8('0)4s-3d74s4p *D - w3P° \-lk Sll 
Ni II 900.510 0 3d»('D)4s-3'l74s4p *D - s4D' •*-% Sll 
Ni 11 901 W7 !0 3d*('D)4s-3d74s4p *D-w«D' »»-»* Sll 
Ni II 901 737 2 3d8<3F)4s-3d8(;lP)5p 4F   4D° %-v. Sll 

Ni II 901.999 50 3d'(T/)4s-3d74s4p 2D - s4D° tl-'h Sll 
Ni II 902.687 1 3d'(3P)4s - 3d"(3F)6f 4P-4D° ■*-'% Sll 
Ni II 902.9% 75 3d8('D,4s-3d74s4p »D - s*D° •A-% Sll 
Ni 11 904.2C5 2 3d8(3P)4s-3d74s4p 4P - v»P° **•% Sll 
Ni II 904.986 1 3d8(3F)4s-3d8(3F)4f «F - 4H° %-'Vi Sll 

Ni II 905.634 100 ;d»(1D)4s-3d74s4p *D -v4F° %-% Sn 
Ni II 905.696 3 3d8('D)4s-3d74s4p *D - w»F" %-% Sll 
Ni II 906.123 15 3d8('D)4s-3d74s4p 3D - s«D° % -*A S'l 
Ni II 906.237 2 3d8(3P)4s-3d74s4p «p. w*p° •»-% Sll 
Ni II 906.906 1 3d8(3P)4s-3d74s4p 4p . W2p« %-^ Sll 

Ni II 907.630 50 3de('D)4s-3d74s4p 2D   s4D° %-% Sll 
Ni II 907.692 10          i 3d»(3F)4s-3d8('D)5p «F-»F' %-% Sll 
Ni II 908.258 40 3d8('D)4s-3d7454p 5D - v4F° »A-% Sll 
Ni II 908.584 20 3d8('D)4s   3d74s4p sD. wip° 

•*-■* Sll 
Ni II 909.683 10 3d8(3P)4s ■ 3d74s4p «P - w2D" »A-»* Si, 

Ni II 911.187 15 3d8(3P)4s - 3d74s4p <p  „ID" 
% ■ % Sll 

Ni II 913.187 2 3d8<:,P)4s-3d8(:,F)6f 4P  4D° %-% Sll 
Ni II 913.279 3 3d8(3P)4s-3<i74s4p 4P-s4D° %-'A Sll 
Ni It 913.678 75 3d8(3p54s-3d74i;4p 4P - s4D° %-% Sll 
Ni II 913.909 15 3d8(3P)4s-3d74s4(. 4P - w»F° %-% Sll 

Ni II 914 343 50 3d8(3P)4s-3d74s4p 4
P - s4r>° %-% Sll 

Ni II 914.743 40 3d8(3P)4s-3d74s4p 4
P s4n° %-% Sn 

Ni II 915.471 1 3d8(3F)4s-3d8('D)5p 4F    ip° 7/2 - % Sll 
Ni II 915.877 75 3d8(3P)4s-3d74s4p 4P - s*D° %-% Sll 
Ni II 915.920 30 3d8(3F)4s-3d74„4p 4F.W4F» %-»/l Sll 

Ni H 916.449 1 3d8('D)4s-3d74s4p »D -v4P° «A-»* Sll 
Ni II 917.017 10 3d8(3F)4s-3d8('D)5p 4p . ip° 7/2-% Sll 
Ni II 917.962 15 3d8(3P)4s-3d74s4p 4P   s4D° % .* Sll 
Ni II 918.022 3 3d8(1D)4s-3d8('D)4f »D  *F° a:2 - ft Sll 
Ni II 918.994 150 3d8(3P)4s-3d74s4p *P - s4D° \-% Sll 

519 

^tammamiam ■■■ i IM i HM I 
...■■■    ..■■■■^■.-■i..^..^..w..-i.-...,     ■■      .        ■   .   ,-     ■■...-„. I llli MM 



Ni II Ni II 

'clement Wavelength Intensity      Multiple! - oiu duration Tenn '   1 Reference» 

Ni II 920 451 
Ni 11 921.299 
Ni 11 921.710 
NI II 922.331 
NI II 924.710 

Ni II 924 783 
Ni li 9^4.9!2 
NI II 925.100 
NI II 925.578 
Ni 11 927 820 

NI i: 928 953 
Ni ii 929 586 
Ni ii 929 681 
Ni II 929.831 
Ni II 930.707 

Ni ii 931 191 
Ni ii 93:501 
Ni II 933 339 
Ni I! 933.866 
Ni 11 935.085 

NI I! 935.200 
Ni II 936.188 
Ni II 939.276 
Ni II 940.886 
Ni II 941.972 

Ni !I 941.996 
Ni II 942.587 
Ni II 944.343 
Ni II 944.634 
Ni M 944 842 

Ni 11 945 965 
Ni II 946.657 
Ni II 946.769 
Ni II 947.195 
Ni II 949.024 

Ni II 949.137 
Ni II 952.027 
Ni II 952.266 
Ni II 952.340 
NI II 953.033 

Ni I! 953.937 
N, '( 954 911 
Ni II 955.601 
Ni .'! 956.912 
Ni II 959.931 

NI II 960.261 
Ni II 961 516 
Ni II 962.526 
NI II 962.750 
N. I! 963.855 

NI II 965.470 
NI 11 968.784 
NI 11 971.415 
NI II 973.121 
NI (I 977.276 

N II 978.103 
NI II 981.768 
NI II 983.004 
NI II 983.431 
NI II 983.592 

N II 985.918 
N II 987 339 
Ni !I 988.338 
NI II 990.626 
NI II 992.516 

10 
1 

75 
15 

1 

10 
20 

2 
1 
5 

3 
1 
3 
5 
3 

1 
2 
2 
1 
2 

1 
I 

30 
20 
10 

4 
5 
1 

30 
10 

75 
15 

3 
2 
0 

I 
1 
8 
I 

!0 

1 
10 

3 
5 

5 
1 
1 
I 

15 

20 
20 
50 

1 
10 

25 
50 

3 
1 
2 

10 
4 

10 
100 

20 

3d8<»F)4s - 
M*(*F)4i 
3d»(»P)4s 
3d»(3P)4s 
3d"<'F)4s - 

3d»<3P)4s - 
3d,('F)4s- 
3d"(3P>4s- 
3d»('D)4s- 
3d8(3F)4s- 

3d»(»F)4s- 
3d,('F)4i- 
3d8«'F)4s- 
3d»(»F)4s- 
3d'('P)4s 

3d»(,P)4s- 
3d3(»F)4s - 

3d»- 
3d»- 

3d8(3F)4s- 

3d»(»P)4s - 
3d»(3F)4s - 
3d»(iF)4s- 

3d»- 
3d«(3F)4s- 

3d8<3P)4s- 
3d*(3F)4s - 
3d'(3P)4s- 

3d«- 
3d»- 

3d8<3P)4s 
3d»- 

3df('G)4s- 
3d' 

3d8(3P)4s- 

3d8('F)4s- 
3d8('G)4s 
3d»(»F)4s - 
3d*(3F)4s- 
3d8(3F)4s- 

3d8(3F)4s 
3d'(3F)4s- 

3d» 
3d»- 

3d«('G)4s- 

3d8(3P)4s 
3d"('G)4s 
3d*('G)4s 
3d8('G)4s 

3d74s4p 
3d«(;D)5p 
3d74s4p 
3d'4s4p 
3d'4s4p 

3d74s4p 
3d'4s4p 
3d8('D)4f 
3d'4s4p 
3d»('D)5p 

3d8('D)5p 
3d8(»F)4f 
3d74s4p 
3d'4s4p 
3d8('F)6f 

3d74s4p 
3d8(»P)5p 
3d'(3F)5p 
3d8"F)5p 
3d'<s4p 

Jd»(*f)6f 
3d'4s4p 
3d'4s4p 
3d8('F)5p 
3d'4s-,p 

3d8(3P)4f 
3d'4s4p 
3d74s4p 
3d8('F)5p 
3d«(3F)5p 

3d74s4p 
3d8(3F)5p 
3d"(3I)9p 
3d8(3F)5p 
3d74i4p 

3d'4s4p 
3d8(3F)8p 
3d8(!D)5p 
3d74s4p 
3d74s4p 

3d8('D)Sp 
3d74s4p 
3d8(3F)5p 
3d8(3F)5p 
3d8(3F)8p 

3d74s4p 
3d8(3F)6f 
3dc(,D)6p 
3d0('D)6p 

3d8('G)4s-3d74s4p 
3d8('G)4s-3d74s4p 
3d,(,D)4s-3d74s4p 
3d8('G)4s - 3d8(3F)8p 

3d8('G)4s-3d74s4p 
3ds('G)4s-3d8(3F)6f 
3d»('G)4s-3d74s4p 
3d8(3F)4s-3d74s4p 

3d'(=F)4s-3d74s4p 

3d8('G)4s-3d74s4p 
3d8(3F)4s-3dr4s4p 

4F . W4F= 
4F - "D° 
4P   v4F° 
4P-v«F° 
»F - x»G° 

4P   w«F 
4F • v«D' 
4P-2D° 
3D - v4P° 
*f . if 

4F - *D° 
»F «r 
4F - v4D° 
4F - v4D' 
»P-«D° 

4p    V4p- 

»F - *D° 
g*D - »D° 
g'D-'F' 

4F   w*G° 

»P  *D" 
4F - x*G° 
<F   w«CJ° 

gwny 
«T-w*G' 

*p »ir 
4F - w*G 
3P-w2D° 

K2D-2D' 
g'li - 2F° 

2P - w'l)d 

SlD - 2D° 
«c; - «Ke 

g*D*r 
2P - w2D 
4F - x4G° 
10 - «G" 
2F . jp 
4F - x4F° 
•F-xV 

*F. *F° 
4F - x4F° 

gift . 4J." 
g*t> - 4D° 

2G . 2G° 

2P - v4F° 
2G . 4,» 
2G . !(.- 

20 - 2F 

2G - V
2G° 

2G . v-'G" 
2n -x4sc 

2G     4G 

2G - wHT 
2G - 4F° 
2G - w2F° 
4F - y4G° 

2F - w4G° 

2G - w'G" 
4F - y4F° 

1«. % 
%-t 
% - % 
»«-•A 
'A-«Kl 

•A-% 
•*-% 
Mi -% 
f, -Id 
% -% 

% -»* 
%-% 
%■% 

% -% 

%-^t 
%-% 

■A- % 
%-% 
>h -% 
%-% 
*-% 

Mi-% 
%-% 
%•* 

%-% 

%-% 
% -% 
%- ft 
%-% 

%-% 

% -% 

% -% 

%-% 
% -% 
%-% 

%-% 

%-°k   SI 
%■% I Si 
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Ni II Ni I! 

i kmcm 

Ni 11 
NI l) 
NI 11 
Ni II 
Ni 11 

NI II 
NI 11 
Ni II 
NI II 
NI 11 

Ni II 
Ni il 
NI II 
NI II 
NI I1 

NI 11 
NI II 
NI II 
NI II 
NI II 

Ni II 
Ni I! 
Ni II 
NI II 
NI II 

Ni II 
Ni II 
Ni II 
NI II 
Ni II 

Ni II 
Ni II 
Ni II 
NI II 
NI II 

NI II 
Ni II 
Ni II 
Ni 11 
Ni II 

Ni II 
Ni 11 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni 11 
Ni 11 
Ni II 

Ni 11 
Ni II 
Ni 11 
Ni II 
Ni I! 

Ni II 
Ni II 
Ni !| 
Ni II 
Ni II 

Ni II 
Ni il 
Ni II 
Ni II 
Ni II 

Wavelength Intensity 

99} 128 

994 867 
995 256 
995.445 

995453 
997.V74 
1008218 
1016622 
1021 060 

1023.961 
1023 999 
1024 720 
1023.208 
1031 306 

1032 749 
1033.443 
1034 155 
1034 249 
1036 182 

1038.866 
1042.704 
1044.349 
1044.871 
1045.073 

1045813 
1046.537 
1048.400 
1048 936 
1048 982 

1049.051 
1049.137 
1049.755 
1050.718 
1052.534 

1052.983 
1053 729 
1055.246 
1055.291 
1062.965 

1070.590 
1075.551 
1076 006 
1077.163 
1081 035 

1085 441 
1086.503 
1091.407 
1099.471 
1101 956 

1104.602 
U08.729 
1116.557 
1118.404 
1118.547 

1118.921 
1119.330 
1121.162 
1123.113 
1127.486 

113.-. 730 
1134.533 
1137.091 
1138.547 
1139.009 

15 
1 

10 
10 

A 

3 
1 

10 
20 

5 

3 
15 
<0 
20 

1 

2 
10 
15 
10 

2 

2 
30 

2 
15 

5 
8 
6 
! 
3 

1 
8 

100 
3 

10 

2 
15 
15 
30 

I 

10 
3 
2 
4 

200 

150 
4 
4 
I 
5 

1 
30 
40 
20 
25 

10 
75 

125 
2 
5 

75 
150 
100 

10 
3 

Multiple! Configuration 

3d,."H)4s-3d,4?4p 
3d»('G)4s-3d,4s4p 
3d*(,F)4s - 3d'4s4p 

3d«(3F)4s   3d'4s4P 

3d8(3F)4s - 3d'4»4p 
3d8(3F)4s - 3d'4s4p 

3dVD)4s 

3d*i'D)4i 

3d8(3F)4s 
3d,('D)4s 
3d"t'P)4s 

3d»(»P)4s 
3d»(3P)4s 

3d»('D)4s 
3d8(3F)4s 

3d«('F)4s 
3d«(»F)4s 
3d»(3F)4s 
3<l8(3F)4s 
3d»('F)4s 

3d"(3F)4s 
3d,(3F)4s 
3d8(3F)4s 
3d8('D)4s 
3d'<3P)4s 

3d«(3F)4s 
3d8(3F)4s 
3d8(3F)4s 
3d«(3F)1s 
3d8(3P)4s 

3d8(3Pl5p 

3d'(3P)5p 

3d74s4p 
3d8(3P)5p 
3d8(3P)5p 

3d74s4p 
3d'('P)5p 

3d'(3P)5p 
3d8(3F)5p 

3dVF)5p 
3d»(3F)5p 
3d'(3F)5p 
3d*(3F)5p 
3d"(3F)5p 

3d"(3F)5p 
3d8(3F)5p 
3d*(3F)5p 
3d'('D)5p 
3d8(3P)5p 

^d'(3F)5p 
3d*(3F)5p 
Sd^'F^p 
3d«(3F)5p 
3d"(3P)5p 

3d8(3F)4s-3d8(3F)5p 

3d8('D)4s 
3(''(3P)4s 
3t8('D)4s 

3d1(3P)4s 
?de(3P)4s 
3d8(3Pl4s 
3d8(3P)4s 
3d8('G)4s 

3d8('G)4s 
3d"(3F)4s 
3d8(3F)4s - 
3d"(3F)4s 
3d8(3F)4s 

3d8('D>5p 
3d8(3P)5p 
3d8('D)5p 

3d8('D)5p 
3d8('D)5p 
3d'4s4p 
3d«('D)5p 
3d74s4p 

3d'4s4p 
3d8(3F)5p 
3d8(3F)5p 
3d8(3F)5p 
3d»(3F)5p 

3d"(3F)4s - 3d8(3F)5p 

3d8(3P)4s-3d'('D)5p 

3d8(3P)4s-3d»('D(5p 
3d8('G)4s-3d'4s4p 
3d8('G)4s-3d7434p 
3d8(3P)4s - 3d»('D)5p 
3d8(3P)4s-3d,('D)5p 

3d8(3F)4s - 3d74s4p 
3d8(3F)4s-3d74s4p 
3d8(3F)4s - 3d'4s4p 

3d74s2-3d'(3P)6p 

Term 

«F-y'G' 
»G - w=!•■ 
♦F- j-4F 

«F • y4F° 

♦F y4F" 
»F   x4G* 

2D-2P 

2D  *S- 

4F-yT 
»D - *D' 
4p   iD» 

4P. aD» 

*D • 4P° 
«f. ty 

«F Hi' 
»F 4G" 
<F - 4G° 

4J,     <F« 

«F - 4G° 
4f . 4p> 
«I .«G° 
2p   ap. 
4p . 4p< 

J     J 

«F 
«F 
*F- 
4f. 

4F - 4G° 

*D - 2D" 
4f . 4p 

*D   !D° 

«p. *p° 
"P-2D° 
4P - w4F° 
4P. 2D« 

2G - y2H° 

2G - y2H" 
»F . IG° 

*F - *D° 
2F - 4G° 

»F - 4F° 

2p _ 2p° 

2p.2p° 
H} - x»G" 
HJ-XH}° 
jp.jp" 
2P . 2D» 

2F - zW 
4F - z*D° 
4F - z4D° 

4F - *D° 

7/2-% 

I*-3/» 

% -% 

%-% 
% -% 
*-7A: 

"2      % 

%-%      Si 

Referent« 

%-% 
%-% 

%-% 

Hi -% 

^ -% 
%-% 
%-% 
%-% 
%   "h 

%-% 
%-% 
%-% 
%-% 
% -% 

%-% 

% -'A 

%-% 
%-% 
Vi-Vi 
%-% 
7<2  -% 

'A-% 

H   He    Li   Be    B   C   N   O    F   Ne   Na    M|   Al   Si   P   S   Cl   Ar    K    Ca   Sc   Ti    V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   A«   Se    Br   Kr 
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N- II Ni II 

K'cmcnl Wavelength Intensity Milliplet Configuration Term J-J Refereaces 

Ni II 1139.638 75 3d»(3F)4s-3d74s4p «F-/»D° •A-% Sll 
Ni !i 1140.459 75 3d»('F)4s - 3dT4s4p 4F-Z4D* %-% Sil 
Ni II 1143 39? 50 3d"(»F)4s   3d74;4p 4F-z4D° %-fc Sll 
Ni II 1147.633 1 3d'(sF)4r.-3d74s4p *F - z"D' %-* Sll 
Ni II 1154 416 150 3d,('F)4s-3dMs4p 4F  z«G° *-** Sll 

Ni 11 1157.132 1 3d»(JF)4s-3d'4s4p 4F - z4D° %-% Sll 
Ni II 1158.830 100 3d,(,F)4s-3d'4s4p *F - z»G° %-■% Sll 
Ni II 1159.510 150 3d»(JF)4s - 3d'4s4p 4F-z«G° %-V, Sll 
Ni II 1160.776 2 3d»('F)4p - 3d»(3F)8d 4D"-4D %-% Sll 
Ni II 1161.297 15 Sll 

Ni II 1161.927 1 3d«('G)4s-3d,(,D)5p »G-»F0 •A-% Sll 
Ni II 1162.748 150 3d«(3F)4s-3d74s4p 4F  z*G° *-■% Sll 
Ni II 1163.645 50 3de(5F)4s-3d'4s4p 4F-z«G° %-«* Sll 
Ni II 1163.729 8 3d8('D)4s-3d74s4p «D -z«P° %-% Sll 
Ni II 1164.279 150 3d8(3F)4s - 3d74s4p 4F - z4F° %-% Si! 

Ni II KM.574 100 3d,('F)4s - 3d74s4p 2F - z»F° % - Vi S-i 
Ni II 1165.798 12 3d«(3F)4s - 3d74s4p 4F -z4F° fc-% Sll 
Ni II 1167.030 25 3d8(3F)4s-3d74s4p 4F-z4G° %■%. Sll 
Ni II 1167.803 10 3d8(3F)4p - 3d8(3F)9s 4D° - 'F n-*h Sll 
Ni II 1168.040 75 3d8(3F)4s - 3d74s4p 2F - z-F° %-% Si: 

Ni II 1170.169 20 3d"('F)4s-3d74s4p 4P   74G« %-% Si; 
Ni Ii 1171.117 15 3d"(3F)4s - 3d74s4p **■' - z4G° %-tt Si! 
Ni II 1171.291 100 3d8(3F)4s-3d74s4p '.- - ?V %-% Sll 
Ni II 1173.121 1 3d8('D)4s-3d74s4p 2D -z'P" fx-% Sll 
Ni II 1173 :>s f0 3d*(3F)4s - 3d74s4p 4F - z4F° %-% Sn 

Ni II 1173.477 75 3d8(3F)4s-3d74s4p 4F - z4F° %-% Sll 
Ni II 1177.006 1 3d8(3F)4p-3d8(3P)5u *D° - 4F % -% Sll 
N: II 1177 109 50 3d8(3F)4s-3d'4s4p 4F - z4F° %-% Sn 
Ni Ii 1178.:7I 30 3d8(3F)4s - 3d74s4P 

2Fz*G° %-% Sll 
N. II 11802/1 150 3d8(3F)4s - 3d74s4p 2F.Z2G» %-% Sll 

Ni II 1181.075 30 3d8(3F)4s-3d74s4p 4F -z4F° %-% Sll 
Ni II 1181.620 15 3d8('D)4s-3d74s4p 2D -z4S° %-% Sll 
Ni II 1182.169 75 3d8t3F)4s-3d74s4p 4F - z4F° %-% Sll 
Ni II 1184.512 20 3d6(3F)4s-3d74s4p 2F - z2F° •"»-% Sll 
Ni II 1184.980 3 3d8(3F)4p-3d8(3F)8d 4G°-4G •h-"k Sll 

Ni II 1185.146 2 3d8(3F)4p-3d8(3F>8d 4G°-4H *k-»k Sil 
Ni II 1186.347 1 3d74s2-3d8(3F)8p "F-4GC %-% Sll 
Ni II 1186.933 8 3d8(3P)4s-3d74s4p 4P-z«P %-% Sll 
Ni II 1186.993 1 3d8(3F)4p-3d8(3F)8d 4G°-4H ■%-■% Sll 
Ni II 11?7 102 20 3d8(sF)4p - 3dJ(3F)8d 4G°-4H ■%-■% Sll 

Ni II 1187.608 15 3d8(3P)4s-3d74s4p 4P - z6P° %-% Sll 
Ni II 1190.442 1 3d"(3P)4s-3d74s4p "P  z«P° %-% Sll 
Ni II 1192.306 5 3de(3F)4p-3d8(3F)9s "G°-4F %-% Sll 
Ni II 1192.596 0 3d8(3F)4p-3d8(3P)5d 4D°-4F %-% Sll 
Ni II 1192.983 3 3d8(3F)4p - 3d8(3F)9s 4G°-4F %-% Sll 

Ni I! 1193.267 5 3d8(3F)40-3d8(3F)8d 2G°-=H %-"A Sll 
Ni II 1194.857 15 3d8(3F)4p-3d8(3F)9s 4G° - "F '<h-% Sll 
Ni II 1200.307 1 3d8(3F)4p-3d8(3F)8s 4D° - 2F %-% Sll 
Ni II 1201.002 3 3d8(3F)4p-3d8(3F)9s 2G°-?F %-% Sll 
Ni II 1201.119 8 3d74s2-3d8(3P)4f 4f - 4F° %-*! Sll 

Ni II 1201.838 5 3d«(3F)4p-3d8(3F)7d 4D" - 2F %-% Sll 
Ni II 1201.957 3 3d»;3F)4p-3d8(3F)8d 4F°-4G %-Hi Sll 
Ni II 1202.452 8 3d8(3F)4p-3d8(3F)7d 4D° - 4F %-% Sll 
Ni !I 1202.511 10 3d8(:,F)4p-3de(3F)9s 4F°-4F %-% Sll 
Ni ;i 1202.911 3 3d8(3F)4p-3d8<3P)5d 4D° - "F %-% Sll 

Ni If 1204.102 30 3d9(3F)4p-3d8(3F)7d 4D°- 4F %-% Sll 
Ni II 1205.088 15 3d8(3F)4p-3d8(3F)7d 4D°-4P %-% Sll 
Ni II 1205.201 1 3d"(3F)4p - 3d8(3F)9s 4G° - 4F %-% Sll 
Ni II 1205.266 20 2d«(3F)4p-3d8(3F)7d 4D°-4D %-% Sll 
Ni II 1205.552 .0 3d8(3P)4s-3d74s4p 4P-z4S° %-% Sll 

Ni II 1206.246 7 3d8(3P)4s-3d74s4p 4P -z4S° VJ-% Sn 
Ni II 1207.567 0 3d'4s2-3de{3P)4f 4F - 4D° Ji-% Sll 
Ni II 1207.620 4 3d74s2-3d7>s4p 4F -v4F° % % Sll 
Ni II 1207.654 3 3dMs2-3d74s4p 4F - s4D" %-% Sll 
Ni II 1208.433 1 3dt('D)4s-3d8(3F)5p 2D - 2D° %-% Sll 
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Ni II Ni II 

Element Wavelength Intensity Multiple! Configuration Term J-J Reference: 

Ni II 1209.170 7 3d8('P)4s - 3d'4s4p 4P - z4S° %-% Sll 
Ni II 1209.492 1 3d8(»F)4p - 3d*(3F)9s 4p-. «F %-'/% Sll 
Ni II 1210.192 10 3d«(JF)4p - 3d«(>F)9s f  «f. %-% Sll 
Ni V. 1210.729 3 3d*('F)4p - 3d»(>F)7d «G'-'H **-% Sll 
Ni il 1210.790 1 3d,(JF)4p-3d«('F)7d «G0-*H »A-1* Si! 

Ni II 1211.403 1 3d'(»F)4p-3d»(JP)5d «D° - 4P Mt-% Sll 
Ni II 1212.959 0 3d«(»F)4p - 3d'(»F)8d «G°-4H •A ->% Sll 
Ni II 1213.361 7 3d"('F)4p   3d*('F)8s 4D° . »F %-* Sll 
Ni II 1214.104 3 3d»(3F)4p - 3d8<'D)5d 4D°  *G 7A-*A Sll 
Ni II 1214.153 40 3d*(3F)4p - 3d«(»F)8s 4D° - 2F »A-'A Sll 

Ni II 1214.350 1 3d,('F)4p - 3d'(»F)8s 4D*- 4F %-% Sll 
Ni II 1217.180 100 3d8(3k )4p - 3d'(3F)8s 4D°- «F %-% Sll 
Ni II 1217.692 1 3d74s2-5d74s4p 4F - w»F' »A-7A Sll 
Ni II 1220 530 3 3d,(aF)4p-3d8(,F)7d 4D°-4P %-% Sll 
Ni II 1220.950 1 3d8(3F)4p - 3d»(3F)7d 4D - 4F *A-TA Sll 

Ni II 1221.213 1 3d8(3F)4p - 3d8(3P)6s 4D° - 4P %-% Sll 
Ni II 1221.289 1 3d8(3F)4p - 3d8f3F)7d <G°-«G %-% Sll 
Ni II 1221.992 40 3d»('F)4p - 3d«(3F)7d 4G°-4F %-% Sll 
Ni II 1222.220 1 3d«(3F)4p - 3d"(3F)9s 4p° . 4F T<i-% Sll 
Ni II 1222.395 20 3d"(3F)4p - 3d»(3F)8s 4D° - 4F Mt-% Sll 

Ni II 1222.678 1 3d8(3F)4p - 3d8(3F)8s 4G° - 2F 'A-»A Sll 
Ni II 1222.989 1 3d74s*-3d74s4p 4F - s4D° %-% Sll 
Ni II 1223.466 2 3d»(3F)4p - 3d8(3F)8s 4G°-2F %-% Sll 
Ni II 1223.643 5 3d8(3F)4p - 3d8(3F)7d 4G04G % •% Sll 
Ni II 1223.775 1 3d»(3F)4n-3d»t3F)7d 4G° - K, 7A -% Sll 

Ni II 1224.033 75 3d8(3F)4p-3d8(3F)7d 4G°-4H %-% Sll 
Ni II 1224.268 1 3d8(sF)4p-3d8(3F)7d 4G'.=F %-% Sll 
Ni II 1224.839 2 3d8('D)4s-3d8(3F)5p »D-4D° %-% Sll 
Ni II 1226.628 25 3d8(3F)4s-3d74s4p 4F-z«G" %-% Sll 
Ni II 1227.267 15 3d8(3F)4p - 3d8(3F)8s >D° - «F %-% Sll 

Ni II 12.TM91 5 3d8(3F)4s - 3d74s4p 2F  z4G° %-% Sll 
Ni II 1228.581 0 3d8('D)4s-3d8(3F)5p 2D - 4D° %-% Sll 
Ni II 1229.684 10 3d74s2-3d'4s4p 4F - v4F° 7A-7A Sll 
Ni II 1230 116 8 3d8(3F)4p-3d8(3F)7d *G° - "G %-% Sll 
Ni II 1230.367 1 3d8(3F)4p-3d8(3F)7d 4G°-4F %-% Sll 

Ni II 1230.782 40 3d8(3F)4p-3d8(3F)7d 4G°   4G »A-1* Sll 
Ni II 1230.869 50 Sll 
Ni II 1230.889 25 3d8(3F)4p-3d8(3F)7d 4G -4F %-% Sll 
Ni II 1231.041 100 3d8(3F)4p-3d8(3F)7d 4G° - 4H %-% Sll 
Ni II 1232.107 1 3d8(3F)4p-3d8(3F)7d 4G°-4D %-% Sll 

Ni 11 1232.773 2 3d8(3F)4p-3d8(3F)7d 4G° - "G "h-% Sll 
Ni II 1232.886 3 3d8(3F)4p-3d8(3F)7d 4G° - 4F "h-'h Sli 
Ni II 1233.036 15 3ds(3F)4p-3d"(3F)7d 4G°-4H l%-"k Sll 
Ni II 1233.250 150 3d8(3F)4p-3d8(3F)7d 4G°-4H %-■% Sll 
Ni II 1233.484 10 3d8,'3F)4p-3d8(3F)8s *xr - *v % -% Sll 

Ni II 1233.557 100 3d8(3F)4s-3d'4s4p 4F-z«G° %   % Sll 
Ni II 1234.09.: 0 3d8(3F)4p - 3d8(3F)8s *r,°. »F %-% S<1 
Ni II 1234.375 4 3d8(3F)4p-3d8(3F)7d 4G° - 2D %-% Sll 
Ni II 1234.659 1 3d8(3F)4p-3d8('D)5d 4D°-aF           ? %-% Sll 
Ni II 1235 069 6 3d"(3F)4P-3d8(3F)7d 4G°-4G %-% Sll 

Ni II 1235.112 20 3d8(3F)4p - 3d8(3F)8s *G' - 4F %-% JU 
Ni II 1235.405 10 3d8(3F)4s - 3d74s4p *F-*«G° %-% Sll 
Ni II 1236.474 0 3d8(3F)4p-3d«(3P)6s 4D° - *P %-% Sll 
Ni II 123D. 799 25 3d8(3F)4p - 3d"(3F)8s *G° - 4F %-% Sll 
Ni II 1237.049 10 3d8(3F)4p - 3d8(3F)8s 4n°-2F %-% Sll 

Ni II 1237.247 1 3d8(3P)4s-3d8(3F)5p 4P. JD° % -% Sll 
Ni II 1237.260 I 3d8(3F)4p-3d8(3F)7d "F"-4G H-% Sll 
Ni I! 1237.976 8 3ds(3F)4p-3d8(3F)7d 4p°-4F %-% Sll 
N: II 1238.919 1 3d8(3F)4p-3d8(3F)7d 4G°-4D %-% Sll 
Ni II 1239.061 25 3d74s2-3d8(T>)4f 4F - !D" % -% Sll 

Ni II 1239.506 12 3ds(3F)4p-3d8(3F)7d 2G° - 2G %-% Sll 
Ni il 1239.832 60 3d8(3F)4p-3d8(3F)7d 2G°- «H %-Hi Sll 
Ni II 1240.012 1 3d8(3F)4p-3d8(3F)7d ,Go  jr % -% Sll 
Ni II 1240.877 50 3d8(3F)4s-3d74s4p 4F-z*G° %-% Sll 
Ni II 1241.189 1 3d8(3F)4p-3d8(3F)7d <F° - 4G % -% Sll 
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Ni II Ni II 

Element Wavelength 
i 1 1  

Intcniity   i Multiple! j                          Configuration Term J     J References 

Ni I! 1241.233 
I                 | 

2                                             3d,(»F)4p-3d,(3F)7d *G'*G %■% Sll 
Ni 11 1241.320 10                                          3d,('r )4p - 3d»(3F)7d «F0-»G %-% Sll 
Ni II 1241.548 3          ! 3d«;'D)4s-3d8<5F)5p 2D - 4D° •h-% Sll 
Ni II 1241.58« 10 3d,(3F)4p-3d'(,F)7d «F*-4H '/»-% Sll 
Ni 11 i241.827 1 3d'f3F)4p-3d»(3F)7d *y°  »F %-% Sll 

Ni II 1242.099 30 3d,(3F)4p-3d«(3F)7d *G°-2H %-Vt Sll 
Ni II 1242.627 6 3d«("r)4p-3de(3F)7d 4F° - «G %-% Sll 
Ni II 1243.093 75 3d»v'P)4p   3d8(3F)8s •G*-«F •k-% Sll 
Ni II 1243.345 1 3d'(iF)ap-3d8(3F)7d «F. «F *-% Sll 
Ni 11 1243.622 3 3d"(3F)4s-3d'4s4p 4F ■ z«G° %-% Sll 

Ni II 1243.84* 5 3d»(3F)4p-3d8(3F>7d Kr-«G % -ft Sll 
Ni II 1244.104 3 3d8(3F)4p   3d8(3F)7d «G°-4F %-% Sll 
Ni 11 1244 255 5 3d,(3F)4p-3d8('D)5d <G"-lF %-% Sll 
Ni II 124-560 50 3d8(3F)4p-3d8(3F)8s *G°-*F %-% Sll 
Ni 11 1244.811 100 Sll 

Ni II 1246.598 150 3d8(3F)4p - 3d"<3F)8s 4G' - 4F "A-% Sll 
Ni II 1247.333 20 3d'4s2-3d74s4p «F - v4F° %-% Sll 
Ni ii 1247.509 6 1               3d8(3F)4s - 3d'4s4p 4F-z«G° %-% Sll 
Ni II 1247.568 i 3d8(3F)4p - 3d8(3F)9s 2p°.«F %-% Sll 
Ni If 1248.413 9 3d8(3F)4p - 3d8(3F)7d 4F°-*G %-% Sll 

Ni II 1248.467 10 3d8(sF)4p-3d8(3F)8s *G°-4F % -% Sll 
Ni II 1248 844 4 3d8(3F)4p - 3d8(3F)6g 4G'- 4G % -ft Sll 
Ni II 1249.101 109 3de(3F)4p - 3d8(3F)7d 4F'   *G •tt-"k Sll 
Ni II 1249.213 8 3d8(3F)4p-3d3(3F)7d 4F»-4F % -% Sli 
Ni II 1249.369 3 3d8(3F)4p-3d8(3F)7d >F°  4H % -"k Sll 

Ni II 1250.467 6 3d8(3F)4p - 3d8(3F»7d 4F°-4D %-% Sll 
Ni II 1250.685 4 3d8(3F)4p-3d8(3F)7d 4F     «D ft-% Sll 
Ni II 1251.394 10 3d8(3F)4p-3d8(3F)7d ♦F° - «G %-■»! Sll 
Ni II 1251.438 16 3d8(3F)4p-3d8(3F)8s 4F*   4F ft -ft Sll 
Ni II 1252.879 1 3iT(3F:4p-3d8(3F)9s 2D° - 4F Vk-% Sll 

Ni II 1253.122 50 3d8(3F)4p-3d8(3F)8s 2G°   2F ft -K Sll 
Ni II 1253.477 75 3d8(sF)4s-3d74s4p 4F - 7«D' •A-% Sll 
Ni II 1253.599 4 3d8(3F)4s-3d74s4p 4F. Z«D° %-% Sll 
Ni II 1254.290 2 3d8(-1F)4p-3d8(,0)5d HT - 2H ■A -% Sll 
Ni II 1254.346 0 3d74s2-3da(3F)7p 4J. . 1Q- % -ft Sll 

Ni II 1254.471 1 3d8(3P)4s-3d8(3F)5p 4p . 40° %-% Si; 
Ni II 1254.721 50 3d8(3F)4p-3d"(3F)8s 4F   . 4F %-% Sll 
Ni II 1254.978 7 3d8(3F)4p-3d"(3F)8s 4J." . 2(. %-% Sll 
Ni II 1255.034 8 3d8(3F)4p - 3d8(3F)8s 2G' - 2F % -Hi Sll 
Ni II '75";.335 6 3d8(3F)4p-3d8(3F17d »G  -2D % -% Sll 

Ni II 1256.029 5 3d'4s2-3d8(3F)7p 4P     4G» % -"h Sll 
Ni II 1256.187 6 3d8(3F)4p-3d8(3F)7d 2G° - 2G % -*k Sll 
Ni II 1256.459 0 3d8(3F)4p-3d8(3F)7d 2G°-4H % -% Sll 
Ni II 1256.708 1 3d8(3F)4p-3d8(3F)7d 2G» . 2F % -% Sll 
Ni II 1256.905 6 3d8(3F)4p-3d8(3F)7d 4F°   4D % -% Sll 

Ni II 1256.930 40 3d8(3F)4p-3d8(3F)8s *f° - 4f 
%-■% Sll 

Ni II 1257.116 8 3d8(3F)4p - 3d8(3F)8s 4G°-*F %-% Sll 
Ni II 1258.303 0 3d8(3F)4p-3d8('D)5d 4G -2F % -% Sll 
Ni 11 1259.886 1 3d8(3F)4p-;,d8('n)5d 4F»   2G %-% Sll 
Ni II 1261.068 1 3d8(3F)4p-3d8(:lF)7d 2G°   4H %-Hi Sll 

Ni II 1261.786 12 3d8(3F)4p-3d8(3F)8s 4F».4F %-% Sll 
Ni 11 1261.975 10 3d«(3F)4p-3d»(3F)7d 4F°. 4G '/2   -% Sll 
Ni II 1262.239 8 3d8(3F)4p-3d8(3F)7d 4F=     4J. %   -% Sll 
Ni II 1262.979 2 3d8(3F)4p-3d8('D)5d 4F°. 2F %-% Sll 
Ni 11 1263.294 100 3d8(3F)4p-3d8(3F)8s 4F° . 4F %-% Sll 

Ni II 1265 157 14 3d8(3F)4p-3d8(3F)8s 4F«.«F %-% Sll 
Ni II 1266 065 1 3d"(3F)4s-3d74s4p 4F - z8D° %  -% Sll 
Ni II 1266.608 8 3d8(3F)4p-3d8(3F)7d 2F». 2D %   -% Sll 
Ni II 1267.478 6 3d8(3F)4p-3d8(3F)7d »F* - 2G %-% Sll 
Ni II 1268.007 8 3d8(3F)4p-3d8(3F)7d 2F-    2f %-% Sit 

Ni II 1268.359 2 3d8(3F)4s-3d'4s4p 4F - z6D° %-% Sll 
Ni II 1269.059 1 3d8(3F)4s-3d"4s4p «F - z«F° %-% Sll 
Ni II 1269.917 2 3d8(3F)4p-3d8(3F)8s ■'0°   «F %   -% Sll 
Ni II 1270.061 1 3d74s2-3d'4s4p 4F   t4D° %-% Sll 
Ni II 1270.180 15 3d8(3F)4p-3d8(3F)8s 2G' - 2F %-% Sll 
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Ni II Ni II 

Kiemen! WaveksjSh 
IT                                                                                        1 

InieiiMi»    | Muiupki |                          Configuration Term J   J References 

Ni I! 1271.993 
1 

1 3d8(3P)4s • 3d5CR5p 4P . 4D° %-% Sll 
Ni II 1272.080 1 3d«(3F)4p - 3d"(JF)7d 2D° - «D %-«A Si! 
Ni II 1273.488 2 3d'(,F)4p-3d,(»F)7d iD" - 2F *-% Sll 
Ni II 1273.717 1 3d'(JF)4p - 3d"(3F)8s m°-*F %-% Sll 
Ni II 1274.180 2 3d'(sF)4p - 3d»('F)7d 2D° - 4F %-% Sll 

Ni II 1274.270 100 3d8(3F)4s-3d74s4p 4F - z*r"* fi-fz Sll 
Ni II 1274.802 10 3d*(3F)4p - 3d'('F)7d 2F°- *G %-% Sll 
Ni II 1275.640 10 3d,('F)4p-3d,(JF)8s <F°. «F %-Vi Sll 
Ni II 1276.859 1 3d,('F)4p-3rf,('D)5d <F°- »F ~h-% Sll 
Ni II 1277.243 20 3d*(3F)4p - 3d»(sF)6d «D° - rO %-H, Sll 

Ni II 1277.344 1 3dg('F)4p - 3d,(»F)7d •<T - «G %-% Si! 
Ni II 1277.617 1 3d*(5F)4p-3d«(sF)7d *G°  4F %-% Sll 
Ni II 1277.725 2 3d'4s2-3d8(3F)7p «y . 4p° % -% Sll 
Ni II 1277 967 18 3d*(3F)4p - 3d"(aF)7d 2D° • -P % -■* Sll 
Ni II 1278.637 100 3d8(3F)4s - 3d'4s<'.p *F -z«F° %-% Sll 

Ni II 1279.400 1 3d'('F)4p - 3d»(3F)6d 4D° - 2F Vt-tt Sll 
Ni II 1281.056 1 3d8(3F)4p - 3d8(3P)5d 2D°• 4F %-% Sll 
Ni II 1281.609 5 3d«(3F)4p-3d«(3F)6d «D° - 2F %-% Sll 
Ni II 1281.704 ■* 3d8(3F)4p-3d"(3F)6d <D° - 2P %-'A Sll 
Ni II 1281.723 12 3d"(3F)4p-3d«(3F)8s 2Fo . If %-% Sll 

Ni II 1281.834 .0 3d8(3F)4s-3d'4s4p 4F - z»F° •A-% Sll 
Ni II 1282.179 2 3d"<3F)4p-3d"(3F)6d "D° - 4F %.% Sll 
Ni 11 1282.732 ! 3d"(,D)4s-3d'4s4p »D - z2D° %-% Sll 
Ni II 1282.825 10 3d8(3F)4p-3d"(3F)6d 

4D° - 2P *-% Sll 
Ni II 1283.399 12 3d8(3F)4s - 3d'4s4p 4p . ^.p» %-% Sll 

Ni II 1283.731 3 3d8(3F)4p-3d8<3F)7d 2F°- 4D %-% Sll 
Ni II 1284.327 25 3d8(3F)4p-3d8(3F)6d *D°- 4F % -»A Sll 
Ni II 1286.338 50 3d8(3F)4p-3d8(3F)6d 4D°-4D %■% Sll 
Ni II 1286.396 3 3d8(3F)4p-3d8(3F)7s ,D°- 4F %-% Sll 
Ni II 1286.561 50 3d8(3F)4p-3d8(3F)6d 4D°    4P %-% Sll 

Ni II 1287.329 15 3d8(3F)4p - 3d8(3F)8s 2D°   2F %-% Sll 
Ni II 1289.024 9 3d8(3F)4p-3d8(3F)7d 2J.« . 4G % - % Sll 
Ni II 1289.298 3 3d"i3F)4p-3d8('F)7d 2H' . «F %-% Sil 
Ni II 1289.354 7 3d8(3F)4p-3d8('n)5d 2G°- 2G % - % Si' 
Ni II 1289.369 11 3d8(3F)4p-3d8(3F)8s 2F°-2F % -«Ä Sll 

Ni II 1289.513 2 3d8(3P)4s-3d8(3F)5p 2p    2[)° 'k-% Sll 
Ni II 1289.656 6 3d8(3F)4s-3d74s4p 4F - z6F° % -% Sll 
Ni II 1289.682 1 3d8(3F)4p-3d8(3F)7d 2F - 2D %-% Sll 
Ni II 1290.442 1 3d8(3F)4p-3d8(3F)7d 2F'-4G %-% Sll 
Ni II 1290.908 4 3d"(3F)4s-3d'4s4p "F - z6F" %-% Sll 

Ni II 1291.251 10 3d8(3F)4p-3d8(3F)6d 4I)° - 4F %-% Sll 
Ni II 1291.614 10 3d8(3F)4s-3d'4s4p *p _Z6F° %-% Sll 
Ni II 1292.033 2 3d«(3F)4p-3d8(3F)6d 

4ir - 2D % -% Sll 
Ni II 1292.224 2 3d8(3F)4p - 3d8(3F)6d 4G°-2H % -«% Sll 
Ni II 1293.232 5 3d8(3F)4p-3d9(3F)7d 2D° - 2D %-% Sll 

Ni II 1293.533 6 3d8(3F)4p-3d"«3F)6d 
4ir - 4D % -% Sll 

Ni II 1294.500 10 3d9(3F)4p-3d8(3F)7d 2D°-4P % -% Sll 
Ni II 1294.968 2 3d8(3F)4p-3d8(3F)7d 2D° - 4F %-% Sll 
Ni II 1296.950 13 3d8(3F)4p-3d8(3F)6d 4D°-4D %-% Sll 
Ni II 1297.087 2 3d8(3F)4p-3d8(3F)6d 4D° - 4F % -% Sll 

Ni II 1297.417 3 3d8(3F)4p-3d8(3F)6d 4D°- 4P % -'A Sll 
Ni li 1302.246 10 3ü8(3P)4s-3d8(3F)5p ap. 2D° %-% Sll 
Ni II 1302.603 1 3d8(-,c)4p - 3d9(3F)6d 4(J». sp % -% Sll 
Ni 11 1303.078 4 3d8(3F)4p-3de(3F)6d 4D°-4P % -% Sll 
Ni II 1303.170 2 3d8(3F)4p-3d8(3F)6d 4D" - 4F %-% Sll 

Ni li 1303.237 0 3d8(3F)4p-3d8(3F)6d 4G°-2G ■%-% Sll 
Ni II 1303.283 5 3d8(3F)4p-3d8(3F)8s 2F= _ 4F % -% Sll 
Ni II 1304.555 1 3d8(3F)4p-3d8('D)5d 2j..„    2p % -'A Si! 
Ni I! 1304.594 10 3d"(T)4(I-3U=(-F)6d 4G°-4G %-% Sll 
Ni   II 1305.083 6 3d8(3F)4p-3d8(3F)8s 2F°-4F % -v., Sll 

Ni II 1305.169 25 3d8(3F)4p-3d8(3F)6d 4G°-4H %-% Sll 
Ni II 1306.279 4 3d8(3F)4p-3d8(3F)6d 4G°   4G 7'2 - % Sll 
Ni II 1306.528 1 3d8(3F)4p-3d"(3F)6d 4G° - 2G % -% Sll 
Ni II 1306.621 6 3d8(3F)4p-3d8f3F)7s 4D° - 2F %-% Sll 
Ni II 1307.146 10 3d8(3F)4p-3d8(F)6d 4G°-2F %-% Sll 
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Ni »I Ni II 

Element Wavelength Inlcniity      Multiple! Configuration Term J   J Reference« 

Ni II 1307.276 50 3d«(3F)4p - 3d'(»F)6d *C°'H %•% Sll 
Ni II 1308.714 8 3d»('F)4p - 3d»('F)8s »DC-4F %-% Sll 
Ni II 1308.869 16 10 Jd»-3d,('G)4p g'D - »F* %-«A Sll 
Ni II 1309 079 0 3d«(3F)4p - 3d'(3F)8s *D° - «F %-% Sll 
Ni II 1310358 1 3d»(3F)4p - 3d»('D)5d «D° - »F %-% Sll 

Ni II 1310.457 15 3d,('F)4p-3d,(,F)7s *D° - 4F %   % Sll 
Ni II 1311.J52 1 3d»(»F)4p - 3d»(3F)6d 4F°- »H %-«* Sll 
Ni II 1313403 7 3d'(3F>4p - »d»(JF)6d <G°-*G %-•* Sll 
Ni II 1313.903 2 3d,('F)4p - 3d'(3F)6d «G°-4F %-% Si! 
Ni II 1314.771 12 3d"(3F)4p - 3d8(3F)od «G'-«G % -«% Sll 

Ni II 1314.847 12 3d,(»F)4p - 3d8(3Fj6d *G'-«F %-% Sll 
Ni II 1315.255 70 3d«('F)4p - 3d»(3F)6d «G'-'H *-■% Sll 
Ni II 1315.558 3 3d«(»F)4p - 3d'(JF)6d «G°-ID %-* Sll 
Ni II 1316502 4 3d,(»F)4p-3d,(1F)7s »D° - 4F ■A-3* Sll 
Ni II 1317.045 6 3d»(3F)4p - 3d»('F)6d «G"-*G ■%-"* Sll 

Ni II 1317.122 10 3d«(3F)4p - 3dVF)6d «G0<F •%-% Sll 
Ni II 1317.220 500 10 3d»-3d«('G)4p g3D-3F° %-% Si! 
Ni II 1317.531 15 3d»(sF)4p - 3d«(*F)6d «G0<H UA-N» Sll 
Ni II 1318.017 100 3d»(3F)4p-3d'<3F)6d «G°-«H "h-l\ Sll 
Ni II 1319.310 8 3d'(3F)4p - 3d"«3F)6d *G°-«G 1,-% Sll 

Ni II 1320 799 0 3d"(»F)4p - 3d'(3F)6d 43». 4J. %-% Sll 
Ni II 1321.432 3 3d»(3F)4p - 3d*('F)6U «F°-»G %-% Sll 
Ni II 1321.704 2 3d,('F)4p-3d,(»F)7s 4D° - 4F %-% Sll 
Ni II 1322.825 2 3d,('F)4p-3d,(JF)6d 4F°-*G %-% Sll 
Ni II 1323.107 1 3d8(3F)4p - 3d8(3F)6d 4G°-4D %-% S'.l 

Ni II 1323.417 25 3d8(3F)4p - 3d8(3F)6d 4FJ- 4H %-% Sll 
Ni II 1324.475 25 3d8(3F)4p - 3d'(3F)6d HT  «G %-% Sll 
Ni II 1325.105 1 3d»(3F)4p - 3d"(3F)6d ■G'-'F %-% Sll 
Ni II 1325.242 1 3d8(JF)4p - 3d«(3F)6d *G°-4H %-% Sll 
Ni II 1325.359 100 3d*(3F)4p - 3d"(3F)6d 3G° - 2H *k "fi Sll 

Ni II 1325.691 4 3d8(3P)4s-3d8(3F)5p sp. 4D« %-% Sll 
Ni II 1326.292 7 3d«('F)4p - 3d8(3F)6d 4F*- 4G %-% Sll 
Ni II 1326.548 11 3d8(3F)4p - 3d"(3F)6d *F°.*G %-% Sil 
Ni II 1326.623 12 3d8(3F)4p-3d«(3F)6d *G°-Hi %-% Sll 
Ni II 1327.187 3 3d8(3F)4p-3d8('D)5d »D°  2D %-% Sll 

Ni II 1327.319 20 3d«(3F)4p - 3d"(3F)6d 4F°-4H %-% Sll 
Ni II 1327.730 8 3d"(3F)4p - 3d8(3F)8s 2p°-4F %-% Sll 
Ni II 1327.755 50 3d8(3F)4p - 3d8(3F)6d HT-»H %-% Sll 
Ni II 1328.847 3 3d8(3F)4p-3d»(3F)7s 4D° - 4F %•% Sll 
Ni II 1328.964 25 3d8(3F)4p-3d8(3F)6d 4F° - 4G %-% Sll 

Ni II 1329.857 13 3d8(3F)4p - 3d8(3F)6d 4F°.<F %-% Sll 
Ni II 1331.264 9 3d8(3F)4p-3d8(3F)7s 4G° - 4F %-% Sll 
Ni II 1332.706 1 3d8(3F)4p-3d8(3F)6d 4G°-4D %-% Sll 
Ni II 1332.766 6 3d8(3F)4p-3d"(37-)7s «G° - 4F %-^ Sll 
Ni II 1332.808 7 3d8(3F)4p-3d8('D)5d 20- . 2f %-% Sll 

Ni il 1333.171 3 3d8(3F)4p-3d8(3F)7s 4G« . ip %-'A Sll 
Ni II 1334.101 10 3d8(3F)4p - 3d8(3F)6d 4F°-»D %-% Sll 
Ni II 1334.287 12 3d8('F)4p - 3H8(3F)6d 4F°-4G %-% Sll 
Ni II 1335.203 400 3d»-3d8('G)4p g2D - »F° %-% Sll 
Ni II 1335.779 18 3d"(3F)4p - 3d*(3F)6d 4p».4F %-% Sll 

Ni II 1336.201 2 3d8(3F)4p-3d8(3F)6d 4F°-4K % -»h Sll 
Ni II 1337.958 15 3d8(3F)4p-3d8(3F)6d 4F°-4D %-% Sll 
Ni II 1338.402 1 3d8(3F)4p - 3d8(3F)6d 2po     JJ; %-% Sll 
Ni II 1339.221 3 3d8(3F)4p - 3d"(3F)6d 2p° . 2Q %-% Sit 
Ni II 1339.394 i 3d8(3F)4p - 3d8(3F)6d 2G° _ 2D % -% Sll 

Ni II 1339.487 3 3d"(3F)4p- 3d8(3F)6d 4p° - «F %-% Sll 
Ni II 1340.007 15 3d9(3F)4p-?d8(3F)7s 4G° - 4F % -% Sll 
Ni II 1340.374 20 3d"(3F)4n - 3d8f3F)fV jpo     JH % - % Sli 
Vi:   ti 
in   it i34i .226 Ü 3d8(1G)4s-3d"(3FJ5p 2G-«F° %-% Sll 
Ni II 1342.242 20 3d8(3F)4p-3d8(3F)7s 4G°- 4F %-% Sll 

Ni II 1343.544 10 3d8(3F)4p - 3d8('P)6d >G" - 2G %-% Sll 
Ni II 1343.642 2 3d8(3F)4p - 3d8(3F)6d 4F°-4D %•% Sll 
Ni II 1344.196 2 3d8(3F)4p-3d8(3F)5g 4F°-4D %-% Sll 
Ni II 1344.334 1 3d8(3F)4p - 3d°(3F)6d >G° - 4H %-% Sll 
Ni II 1344.614 50 3d8(3F)4p-3d8(3F)7s «G°-4F "h-% Sil 
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Ni II 

Ni II 
.Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni ii 
Ni II 
Mi II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 

1345 882 
1346.334 
1348.333 
1349.594 
1349.791 

1350.256 
1350.321 
1351.287 
1351.862 
1352.237 

1353.606 
1353.821 
1354.023 
1356.318 
1356 469 

1356.653 
1357132 
1357.371 
1358.475 
1358.992 

1360.956 
1361.757 
1361.885 
1362.926 
1363.421 

1363.540 
1363.617 
1363.861 
1364.067 
1364.202 

1364.505 
1364.793 
1365.048 
1365.760 
1366.947 

1367.067 
1367.394 
1368.171 
1369.651 
1370.136 

1370.549 
1370.804 
1371.733 
1373.746 
1374.075 

1375.822 
1377.001 
1377.912 
1378.578 
1379.586 

1379.980 
1380.793 
1381.295 
1381.423 
1381.694 

1382.695 
1383.966 
1384.327 
1385.216 
1386.063 

1387.745 
1387.851 
1388.796 
1391.76! 
1393.330 100 

3d» - 3d»('P)4p 
3d»('F)4p - 3d»(»F)7s 
3d»('D)4s - 3d'4s4p 
2dVF)4p - 3d»('F)6d 
3d»('F)4p - 3d»(»F)6d 

3d*(»F)4p - 3d»<>F)7s 
3d»(»F)4p - 3d»(»F)6d 
3d»('D)4s-3d'4s4p 
3d»(»F)4p - 3d»('F)7s 
WF)4p-3d»(»F)6d 

Sd'CKHp - 3d'(JF)7s 
3d»('F)4p 3d»('F>7s 
3d»('F)4p - 3d»(»F)7s 
3d»('F)4p-3d,(JF)7s 
3d»(»F)4p - 3d»(»F)6d 

3d»('F)4p - 3d»(»F)7s 
3d»(2F)4p - id'{'F)6d 
3d»(»P)4s - 3d'4s4p 
3d»(2F)4p   3d«(2F)6d 

3d'('D)4s-3d'4s4p 
3d»(»F)4p-3d»(»F)7s 
3d»('D)4s-3d'4s4p 

3d'(3F)4p - 3d»(»F)6d 

3d"('G)4s 
3d»('P)4s 
3d«(3F)4s 
3d»(»F)4p ■ 
3d«('F)4p - 

3d'('F)5p 
3d'4s4p 
3d74s4p 
3d»(3F)7s 
Sd'CRod 

3d«(»P)4s - 3d'4s4p 
3d«('F)4p - 3d"(3F)6d 
3d'(JF)4p - 3d'(»F)6d 
3d»('F)4p-3d»('F)75 

3d«(»F)4p-3d»(»F)7s 

3d'(3P)4s 
3d"('F)4p 
3d»(3F)4p • 
3d»(»P)4s • 

3d»- 

3d74s4p 
3d»(3F)6d 
3d»(2F)6d 
3d74s4p 
3d»('P)4p 

3d8(3P)4s-3d'4s4p 
3d«eF)4p - 3d«(»F)6d 
3d»(3F)4p 

3d 
3d! 

3d«(»F)7s 
3d»('PKp 
3d»(aP/4p 

3d»(3P)4s-3d'4s4p 

3d»(3F)4p-3d<W)7s 
3d»('F)4p - 3d"(3F)6d 
3d»(»P)4s-3d'4s4p 

3d»('D)4s-3J'4s4p 
3d»(3F)4p-3d«(»F)6d 

3d»-3d8(2P)4p 
3d'4s2-3d»(»F)6p 

3d»-3d«(:!P)4p 

3d«('F)4p-3d8('F)6d 
3d»('D)4s-3d'4s4p 
3d"(»F)4p - 3d»(3F)6d 
3d«('F)4p-3d»(»F)7s 
3d«('G)4s-3d«(:lF)5p 

3d»(aF)4p - 3d"(2F)6d 
3d»(»F)4p-3d»(:'F)6d 
3d«(äF)4p - 3d»(2F)6d 
3d»(»F)4l)-3d»(»F)7? 

3d»-3d8(»P)4p 

*»D - «S° 
*G' - «F 

2D ■ z'D' 
»G"-«H 
«F -S3 

4F- . 4J.- 

*F°-«F 
»D - z*D' 

Hi - »F 
»F" - *D 

«F* «p 
«G'-*F 
«F - »F 
«G°-«F 
»F'-IG 

«p. 4F 

»F°-»F 
»P - z2D* 

»D° - *D 

»D - z«D° 
4F°-«F 
«D - z«D° 

2D° - «F 

*G-»F' 
■P-z«D° 
'F/'F* 

«F°-«F 
ip. iF 

«P-z^D" 
■D' - 2P 
2F°- *G 
4F°-«F 
2F°-2F 

2P - z2D° 
'<J°-«G 
2D°-«F 

4P-z<D° 
g2D - 2P< 

"P - z«D° 
2D° - »P 
2G».2F 

*2D-«S° 
tf2D-2S° 

2P  z2D° 

«F    «F 
■f" - 2D 

4P-z4D" 

2D-z«G° 
2D°-4D 
g*D-2P° 

«F - 2QO 

g2D - 2D° 

2F°-<G 
2D - z«G" 

2F°-*F 
»F°.sF 
2G - «F° 

2D°-«P 
2D°-«F 
2D° - «P 
2D° - 2F 
?2D - 2D° 

%-■•* 

»A-% 
%■*> 

%■* 

%-% 

%-»4 

*-% 

Sll 
Sll 
Si! 
Sll 
Sii 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sli 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

*h Sll 
% Sll 
% Sll 

Sll 
%   Sll 

*-% Sll 
%-Mr Sll 
%-% Sll 
*-♦* Sll 
%-% Sll 

'i-Vi Sll 
%-% Sll 
%-% SI! 
%-Vi Sll 
%-% ISII 

%-% 
%-% 
%■% 

%-% 

Hi -% 
%-% 
% -% 
% -% 
%-% 

%-% 

% - % 

Sll 
Sll 
Sll 
SII 

Sli 

Sll 
Sll 
Sll 
Sli 
Sn 

Sli 
Sll 
Sli 
Sll 
Sll 

ft -% Sll 
% -% Sll 
% -% Sll 
% -% Sll 
% -% Sll 

% -% Sll 
% -% Sll 
% -^ Sll 
% % Sll 
% % Sll 

% % Sll 
%- % Sll 
%- ■A Sll 
•k- % Sll 
%- •■fc Sll 
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Ni II 

Ni II 
Ni II 
Ni II 
N- II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni || 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
N. II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni I, 
Ni ii 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

1393 867 
13% 695 
1396.790 
1397 480 
1397.858 

1398.009 
1398.612 
1398 758 
1399 026 
1399 361 

1400 644 
1402 379 

' 1408 796 
1409.612 
1410 219 

1411.07: 
i 1412.868 
!1413 679 
1414 299 

; 1414 444 

■ 1415.728 
I 1416.060 
: 1416 660 
1417.007 
1417.553 

i 1417.699 
| 1420.674 
! 1420.843 
! 1421 911 
I 1423 212 

; 1423.786 
i 1424.890 
i 1425.025 
j 1425.579 
1425 604 

1427.782 
j 14^1.270 
j 1431.492 
| 1433.745 
! 1434.373 

1434.49", 
1434.546 
'434.688 
1434.837 
1435.348 

1436.165 
1439.094 
1439.283 
1439.352 
1443.080 

1443.838 
1445.098 
1445.460 
1446.589 
1450.005 

1452.558 
1453 359 
1454.292 
1454.852 
1456.913 

1457.359 
1457.863 
1458.170 
1458.342 
1459.611 

12 
10 
14 

3 
40 
16 
80 
12 

30 
20 
10 
15 

4 

iOO 
30 
10 
15 

I 

20 
12 
0 
10 

I 

10 
5 

18 
I 

16 

11 
3 

10 
6 
3 

10 
X 

25 
1 

12 

14 

! 12 
! 1 
i 1 
I 5 

50 
8 
I 
8 

13 

10 
13 
14 
20 
14 

15 
15 
2 

2"0 
16 

5 
1 

4 
4 
I 

Ni II 

3d»(»F)4p-3d»<»F)7s 
3d*-<"D)4t-3d'4j4p 

3d»('G)4» - 3d*('F)5p 
3d»<»F)4p - M»(*F)Sf 

3d»(»F)4p 3d»<»F)7s 
3d8(*P)4s - 3d'4s4p 
3d»(»F)4p - 3d»(»F)5g 

3d»-3d«(»P)4p 

3d'4s* - 3dVF)6p 

3d"(>F)4p 3dVF)6d 

3d,(:>F)4p ■ 3d»(*F)7s 

3d» 
3d* 

3d"(»P)4p 
3d«(»P)4p 

3d» 3d»('P)4p 
3d»('P)4p - 3dVP)5d 

3d» - 3d«{'P)4p 
3d8<2F)4p-3d«(3F)5d 
3d»(»F)4p - 3d*(*F)7s 
3d8(3F)4p- 3d"(3F)7s 
3d8(3P)4S-3d74s4p 

3dVP)4s-3d'4s4p 
3d8<3P)4p-3d8(3P)5d 
3d8<3P)4p-3d"(3P)5d 
3d8(3P)4p - 3d«(»P)5d 

3d»3d"(»P)4p 

3d74s23d"(3F)6p 
3d8(3P)4p.3d8(3P)5d 

3d'4s! - 3d8(3F)4f 
3d8(3P)4p-3d8(3P)5d 

3d8(3P)4p-3d8(3P)5d 
3d74s2-3d8(3P)5p 

3d»('P)4p-3dVP)5d 
3d»('P)4p-3d8(=P)5d 

3d8(3P)4p 
3d8(3P)4p 
3d8(3P)4p 
3d"<*P)4p - 
3d«('P)4s ■ 

3d8(3P)5d 
3d8(3P)5d 
3d8(3P)5d 
3d«(3P)5d 
3d74s4p 

3d8(3P)4p-3d8(3P)5d 
3d74s2-3d74s4p 

W(3P)4p-3d8(3F)8s 
3d8(3P)4p-3d8(3F)7d 
3d8(3P)4p-3d8(3P)5d 

3d8('P)4p-3d8(3P)5d 
3d»-3d8(3P)4p 

3d»-3d8(3P)4p 
3d»-3d8('D)4p 

3d74s2   3d8(3P)5p 
3d-('n)4p-3d8(;1P)5d 

3d74s2-3d8(3P)5p 
3d»-3d"(:l))4p 

3d8('D)4p-3d8(3P)5d 
3d8('D)4p-3d"(:"P)5d 
3d8('F)4p-3d8('F)5d 
3d8('D)4p-3d8('P)5d 

3d74sI-3d8('D)6p 

«F*-»K 
»D   z«Fc 

Hi - «F* 
■D' • «F 

»D°   *F 
«P-z«D- 

»D"-«p 
ff'D - *P= 

«F  «F- 

»p   4,. 

if'D   'D- 
ff2D - <L> 

g'D - «D« 
«p=   »p 

*2» - <iy 

2ir - «F 
*D° - «F 

4P   z«F' 

*P-z«G 
P'   -p ir «p 

«p   «p 
x2n - 2n 

«F   «F° 
«p   2P 

*r «H° 
4[.    ,P 

4P - «p 
"F <D 

«P°-«D 
4P° - <D 

«P°-*L 
4P° - <D 
if- . «J. 
4p° 4p 
4p.z4F= 

*\>    «n 
4I -\K\ 

«p« „ 2]. 

«p°. 4D 

«P°-«D 
JP2D-«D° 

g*n -D° 
g2D - 2P° 

4V - <D° 
2l)'.<p 

«F 2D° 
j?2I>   2D° 

2p°.4p 
2F°-"D 
«D° <G 
2D°- «P 

4P . 2,.-o 

»A-% I Si t 
*-% !sn 

Sll 
\ s .Sll 
*! -% Sll 

S •A Sll 
*1 % Sll 
S f, Sli 
% % Sll 

Sll 

•*-% Sll 
Sll 

*-% Sll 
Sll 

%■•>!      Sll 

%-% ISll 
*A-% f Sll 

Sll 
•*-%   Sll 
*-*i    Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Mi -% k -7'2 

* ■% 

% ■% 

% ■'A 
%■ % 
H, % 
lk '/2 

|%-% I Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Si! 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
S'l 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

I. 
>2   -  '/' 
7/2  - >h 

% -% 
%■% 

%-Vi    Sll 
%-% |Sll 

, Sll 

•4-% 

% -% 
% -% 
% -»A 

Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 
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Ni II Ni II 

Fitment Watekngtii Intensity    : Multiplel Configuration Term J    J References 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni U 
Ni I" 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni I! 

Ni II 
Ni ii 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni I! 
Ni II 
Ni II 
Ni II 

Ni 
Ni 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

1459.640 
i 1459.715 
,' 1459 R09 

1460.07g 
: 1460 136 

i 1460.312 
' 1460 408 
j 1461.840 
i 1462 482 
! 1462.944 

1463.113 
; 1464.301 
i 1464 U9 
I U67.265 
I 1467.637 

I 1467.694 
! 1467.762 
i 1468 268 
i 1468.465 
I 1469.200 

1469.601 
i470 322 
1470.386 
1470.666 
1471.466 

1471.961 
1472.571 
1472.835 
1472.889 
1473.249 

1474 312 
1474 597 
1474.910 
1475.270 
1475.645 

1475.734 
1475.801 
1476 043 
1477.0S3 
1477.227 

1477.264 
1479.443 
1480.331 
1481 091 
1481.560 

1481.744 
1481 883 
1481.898 
1481.982 
1482.240 

1482.393 
1483.277 
1483.554 
1484.227 
1484.592 

1485.185 
1485.375 
1485.987 
1486.372 
1486.668 

1487.242 
1487.438 
1487.455 
1488.730 
1488.345 

I 
12 
9 
6 
I 

I 
2 
8 
8 

20 

14 
8 

10 
60 
10 

10 
100 

30 
25 
10 

3 
1 
2 
5 

10 

1 
10 

5 
2 
1 

I 
4 
I 
3 
I 

3 
2 

25 
I 
4 

I 
10 
30 
75 
15 

15 
12 
4 

10 
100 

8 
40 
15 
25 

I 

10 
60 

2 
5 
7 

50 
5 
6 

16 
5 

3dVsF)4p - 
3d,('D)4p- 
3d«('F)4p- 
3d«('F)4p - 
3d«('F)4p - 

3d»(JF)4p - 
3d'('D)4p- 
3d«(3P)4p 
3d'(3F)4p - 
3d*(»F)4p • 

3d74s2- 
3d,('D)4p- 
3d»('D)4p 

3d« 
3d'4s» 

3d,('D)4p- 
3d»- 

3d»<3F)4p - 
3d,(»F)4o - 
3d8(3F)4p - 

3d»('D)4p- 
3d74s2- 

3d*!'n)4p 
3d»(1D)4p 
3d8(3P)4p- 

3d8('F)4p - 
3d8(3F)4p - 
3d8('D)4p- 

3d74s2- 
3d«('D)4p- 

3d74s2- 
3d8(3F)4p - 
3d8('D)4p- 

3d74s2- 
3d8<'D)4p- 

3d74s2 

3d"('D)4p- 
3ds(3F)4p ■ 
3d«('0)4p 

3d» 

3d74s2- 
3d8(3F)4p 
3d8('D)4p- 

3d74s2- 
3d8(3P)4p 

3d8(3P)4p 
3d8(3P)4p 
3d8(3F)4p 
3dp(3F)4p 
3d8('D)4p 

3d» 
3d8i'I))4s 
3d8(3F)4p 
3d8(3P)4p 
3d"(3P)4p 

3d8(3P)4p - 
3de('n)4p 
3d8('D)4p 
3d8(3P)4p 
3d8(°F)4p 

3d8(3P)4p 
3d'4s2- 

3d» 
3d8(3F)4p 
3d8('D)4p 

3d»(3F)5d 
3d'('P)5d 
3d»('F)5d 
3d»(3F)5d 
3d'(3F)5d 

3d«(3F)5d 
3d'('F)6g 
3d»(3F)7.i 
3d8(3F)5d 
3d«(3F)5d 

3d8(3P)5p 
3d'(3F)7d 
3d8(3F)8s 
3d,('D)4p 
3d74s4p 

3d8(3P)5d 
3d8('D)4p 
3d8(3F)5d 
3d8(JF)5d 
3d»(»F)5d 

3d8(3P)5d 
3d8(sP)5p 
3d8('P)5d 
3d8(3P)5d 
3d8(3F)7d 

3d8(3F)5d 
3d8(3F)5d 
3d8(3F)8s 
3d8(3F)4f 
3d8(3F)7d 

3d8(3F)4f 
3d8(3F)5d 
3d8(3P)5d 
3d8(3P>5p 
3d8(3P)5d 

3d8(3F)9p 
3d8(3P)5d 
3d8(3F)5d 
3d8CF)8s 
3d8('D)4p 

3d8(3P)4f 
3d8(3F)5d 
3d8(3P)5d 
3d8('D)5p 
3d8('D)5d 

3d8('l))5d 
3d8('D»5d 
3d8(3F)5d 
3da(3F)5d 
3d8(3P)5d 

3(i8('D)4p 
3d74s4p 
3d'(3F)5d 
Jd8('D)5d 
3d8('I))5d 

3d6('P>5d 
3d8(3P)5d 
3d8(3F)7d 
3d8(3P)6s 
3d8(3r-)5d 

3d"(nF)8s 
3d8(3F)4f 
3d8('D)4p 
3d8(3F)5d 
3d8(3F)7d 

«D°-«G 
>F - 4D 
«D° - 'F 
<D° - «F 
«D°-«G 

•D' - *P 
f ■ K, 
*P° ■ 4D 
*D" -'" 
4D° - *F 

«F - 4D° 
ip.«G 
Iff . 4f 

Ki-wHi" 
2D° - 4D 
S'D  2F° 
*D°■ 4P 
*ir - 4D 
>D°   4D 

»P - 41) 
«F - *ir 

*P°-4D 
*D - *F 
4P' . 4p 

4D° »P 
40° . «F 

»D"- »F 
«F - 4G 

2D°   »D 

4F - 4D° 
«G°- 2H 
jp°   «K 

«F  4D 
2P    4F 

KJ-4F° 
2p°.4p 

4D -4!> 
2p«   4¥ 

?2R - 2F° 

4P  'D" 
40'   «p 
2D° - *D 

4F - 2F 
4p'.ap 

4p' . 2p 
4p       If) 

4D 2P 
4D°-"P 
2I)° - *D 

g*D - 2P° 
2IJ - z6G 

4IY - *D 
4|>' . 2|> 
4p" . 2Q 

4p" . 2D 

2P" - "D 
2
D° 

2n 
4p".4p 
40    . 41. 

4P° . 41. 
4p . 2F" 

S2i) . Hy 
4D°     <p 

'D°   4F 

%-% 
7A -*h 

%■% 

*■% 

Ii - >,I'l 
%■%. 

% -% 
«Si% 

*!-% 
%-% 
%-% 
7ft - % 
%-% 

%-% 
%  ■% 

*-% 
%      f, 

lk     % 

%-% 

%-% 
9/2  - "A 
%-% 
% -% 
% ■% 

%-% 
% - % 

■k ■ % 
%•% 

%-% 
% - % 
%-% 
% - % 
% -% 

%-% 
% -ft 
% -% 
% - «•:■ 

% -% 

%-% 
% -% 
% -% 
% - % 
%-% 

%-% 
% -% 
%  - "75 
% - v2 
%-% 

%-% 
% -% 
%-ft 
% -% 
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Ni II 

Ni II 

Ni II : 1488 896 i  loo 
Ni II ! 1489 079 35 
Ni II i !489 729 j       5 
Ni II 1490.262 7 
Ni II ; 1491 :76 5 

Ni 11 ' 1491 308 4 
Ni II ! 1491 588 4 
N. II 1491 776 6 
Ni II 1491.823 3 
Ni II i 1491 899 40 

Ni II 1493 022 15 
Ni II i 1493.315 2 
Ni II 1494 151 50 
N: II 1494 236 i       6 
Ni II 1494 701 10 

Ni II 1495 383 40 
Ni II 1495 570 20 
Ni II 14% 308 10 
Ni II ; 1496 409 -* 
Ni II 1496.463 1 

Ni II I 1498.734 !        , 
Ni II , l499.70-< 15 
N, II : 1500 437 :oo 
Ni II i 1500 651 i    */ 
Ni '1 i 1501 885 20 

Ni li 1 1501 962 
1 

6 
Ni II , 1502.150 75 
Ni II 1502 669 i     20 
Ni II 1503 123 7 
Ni II 

: 1503 209 12 

Ni II 1504 485 75 
Ni II i 1504 590 5 
Ni II : 1505 642 !3 
Ni II i 1506.184 16 
Ni II [ i 506 585 i     25 
Ni II i 1506 851 7 
Ni II ! 1506.968 10 
Ni II 1506 995 5 
Ni II i 1507.465 18 
Ni II ! 1507 961 15 

Ni II 1 1508.249 10 
Ni II I 1508 262 i       7 
Ni 11 : 1508.315 10 
Ni 11 • 1508 498 !       4 
Ni II ! 1508816 100 

Ni II ! 1509 ! 13 !     i 
Ni II ! 1509 308 12 
Ni II 1 1509 345 8 
Ni II 1509 602 

I 
4 

Ni II 1509.767 100 

Ni II 1510 067 1 
Ni II 1510.232 16 
Ni II 1510.366 4 
Ni 11 1510.690 3 
Ni II 1510.741 5 

Ni 11 1510.859 75 
Ni II !5II  185 8 
Ni II 1511.314 3 
Ni II         | 1511.467 10 
Ni II 1512.237 1 

Ni II 1512 742 II 
Ni II 1513 016 II 
Ni II 1513 550 1 
Ni II 1513 783 15 
Ni II 1514 222 50 

3d'<>P)4p-3d,('D)5d 
3d»<*P)4p-3d»('D)5d 
3d,(,F)4p-3d«(>F)5d 

3d'4-<»-3d'4s4p 
3d»(»F)4p - 3d'('G)4d 

3d,{'F)4p - 3d»(*F)5d 
3d"('P)4p - 3d'(»P)6s 
3d'(3P)4p - 3d'(»P)6s 
Jd*(»F)4p - 3d»(»F)5d 
3dVF)4p-3d»(»F)5d 

3d«(»F)4p-3d'(aF)5d 
3d,{sF)4p3d*(3F)5d 
3d«(»F)4p-3dl,(JF)5d 
3d,('P)4p-3d,('D)5d 

3d,4s>-3d74s4p 

3d,(JP)4p-3d«(sP)6s 
3d»(»P»4p - 3d'('P)t» 
3d»(»P)4p - 3d'("P)6s 
3d«(JP)4p - 3d«('P)6s 

3d'('D)4p-3de('H7d 

3d'(JF)4p-3d»(:'F)5d 
3d»(*F)4p - 3d»('F)5d 

3d«-3d«('D)4p 
?d'(»F)4p-3d,(JF)5d 
3d«<»P)4p - 3d"(»P)6s 

3d»-3d8(»P)4j, 
3d'-3d»(»P)4p 

3d*(*F)4p->d»f>F)5d 
3d'4s»-3d74s4p 

3d»(>F)4p - 3dVF)5d 

3d8<2F)4p3d8(:lF)5d 
3d"(3P)4p-3d»(3P)5d 
3d»<3F)4p.3d«('F)5d 
3d8(JF)4p-3d8(:'F)5d 

3d'4sJ   3d»(*F)6f 

3d8(,0)4p-3d"(:,F)8s 
3d8('D)4p-3d"(>D)5d 

3d'4S'-3d8('n)5p 
3d»(*F)4p.3d*(>F)5d 

3d'4sJ-3d8(»F)8p 

3d8(2P)4p.3d8(3I')7d 
3u8(:,F)4p-3d,ll»F)5d 
3d8(:,F)4p-3ds!:'F)5d 
3d»<»F)4p-3d«(>F)5d 

3d8(3P)4p 
3d74s2 

3d8(3P)4p 
3d,('D»4p- 
3d8('D)4p- 

3d8(3P)5d 
3d'4s4p 
3da(JP)5d 
3d«('F)7d 
3d8('I))5d 

3d,(»F)4p-3d'(3F)5d 

3d«(»F)4p - 3d»(»F)5d 
3d8(:>F)4p-3d8<:,F)5d 
3d"(»P)4p-3d»(sP)5d 

3d»-3d8('D)4p 
3d74s

2-3d8(<D)5p 
3d8('D)4p-3d8(3P)6s 

3d74s2-3d74s4p 

3d74s2 

3d74s2 

3dVF)4p 
3d8(JP)4p 

3d8(3F)8P 
3d74s4p 
3dVF)5d 
3d«f»P)5d 

3d8(lD)4p-3d8('D)5d 

«P°.if 
«P".iF 

*G°-*G 
4P - v»D° 

«G° - »F 

«G°-Ki 
«P°.4P 
4P° 4P 
«G'-'G 
*G'  «K 

4G°-«F 

«G°-«H 
4P° - 'P 

4P  w'l)' 

4P° «P 
*P° *P 
4P°-»P 
<P"     4p 

'D°-4D 

4F° »H 
4G°-«G 

g'D - "D" 
*G° - «F 
4P°  4P 

n'D - 4PC 

g*D■ <P° 
4G°  <F 
'h - WF° 

HT-«G 
4G' 4H 
4D - 2P 
4G'-4F 
4G 4G 

<p   <p« 

2D° - 2F 
2F'   2D 
«F   2F° 

4G°- 4H 
2G-2G° 

<D' - 2G 
4G°-4G 
4G 4D 
4G°--H 
4D°■4P 

4P-w2iy 
4D    4P 
2D"-4D 
2F - 2G 

*G°-*F 

«G°-4F 
4F'-2G 
4D' - "P 

gHI - 2F° 
«F - 2F° 

»F° - 2P 

4P-s4D° 

2G   2G° 
4P-S«D° 

4F°-4G 
*iy. «p 
2p°    2F 

%-•* 

%-¥- 
ft   ■ 

.-% 
%-% 
%-% 
%-% 

%-% 

%-% 
%-% 
%-% 

ft-Hi 
%-•* 
%-% 
%-% 
ft-fi 

V,.% 
%-Tfc 
%-* 
%-% 

fi-fi 
ft-% 
%-% 
%-% 
% -44 

S-H4   Sll 

"h-fi 

ft-% 

fi-% 
%-% 
%-% 
■%-■% 

%-% 
%-% 
%-% 

%-% 

Sll 
SI! 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sli 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
S;i 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 

Sll 
Sli 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

% -Si 

-%   Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 
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INI  il Ni II 

i    Wavelength    '   Iitteniity Element Muitiplet Configuration Term J    J References 

T 
(514 336 
1514.372 
1514.411 
1514.552 
1514.85t. 

1515.U7 
1515.269 
1515.329 
1515.518 
1515.692 

1515.791 
1515.825 
1516.04!. 
1516.2:5 
1316.503 

1517.449 
1517.480 
1517.894 
1517.984 
1519.371 

1519513 
1519.745 
1519.935 
1520.077 
1520.168 

1520.294 
1520 392 
1520.467 
1520.932 
1520.944 

1521.119 
1521.596 
1521.673 
1521.889 
1521.992 

1522.517 
1522.569 
1522.691 
1522.846 
1522.990 

1523.102 
1523.160 
1523.278 
1523.897 
1524.302 

1524.758 
1524.834 
1524.996 
1525.422 
1526.480 

1526.999 
1527.497 
1527.661 
1527.968 
1528.508 

1528.703 
1529.148 
1529.812 
1530.080 
1530.428 

1530.636 
1530.663 
1530 995 
1531.288 
1531.408 

10 
8C 
17 

5 
8 

15 
25 

8 
5 
1 

30 
40 
17 
50 

3 

25 
40 

100 
15 
40 

15 
4 

100 
4 

14 

10 
30 
40 
10 
20 

100 
15 
18 
12 
10 

0 
30 
10 
12 
II 

3 
6 

30 
15 
50 

4 
22 
14 

8 
4 

20 
15 

I 
18 
22 

I 
4 
0 

18 
10 

75 
30 
16 

3 
14 

3d14s* - 3d«('D)6p »G - >F° 

3d*f'P)4p • 
3d,('D)4p 

3d'4s* 
3d»(3F)4p 
3d,('D)4s 
3d*(3P)4p 
3d«(3P)4p 

3d«(3F)4p 
3d'4sJ 

3d,('D»4p 
3d8(3P)4p 
3d'(sF)4p- 

3d'(T)4p 
3d"(3F)4p 
3d'(»F)4p 
3d8(3F>4p 

3d'4i» 

3d"(3F)4p 
3d»('D)4p 
3d»('D)4p 
3d"('D)4p 
3d8(3F)1p 

3d"('G)4s 
3d8(3F)4p- 
3d8(3F)4p 
3d8''D)4p 
3d«('D)4p 

3d8(3P)4p 
3d8(3F)4p 

3d'4s2- 
3d8(iD)4p 
3d8('D)4p 

3d8(sF)4p 
3d8('D)4p 
3d8('D)4p 

3d74s2 

3d8(3F)4p- 

3d8(3F)4p 
3d8(3P)4p 

3d'4s2 

3d8('D)4p- 
3d8('D)4p 

3d8(3P)4p 
3d8('D)4p 

3d74s2 

3d8(3F)4p 
3d8(3P)4p 

3d8(3F)4p 
3d74s2 

3d8('D)4p. 
3d74s2 

3d8(3P)4p 

3d8(3P)4p 
3d8(3P)4p 

3d74s2 

3d"(*F\4p • 
3ü7- s2- 

3d8(3F)4p- 
3d8(3P)4p- 
3d8('D)4p 
3d8(3P)4p- 

3d'(3P)5d 
3d"(3F)7d 

3d74s4p 
3d'('F)5d 
3d'4s4p 
3dB<3Pj5d 
3d8(3P)5d 

3d8(3F)5d 
3d'4s4p 
3d'(3P)6s 
3d'(3P)5d 
3d8(3F)5d 

3d'(3F)5d 
3d«(3F)5d 
3d8(3F)5d 
3d8(3F)5d 
3d74s4p 

3d8(3F)5d 
3d8('D)5d 
3d8('D)5d 
3d8(,D)5d 
3d'(3F)5d 

3d74s4p 
3d'('F)5d 
3d8(3F)5d 
3d»(aP)6s 
3d8('D)5d 

3d8(3P)5d 
3d8(3F)5d 
3d74s4p 
3d"(3P)6s 
3d8(3P)6s 

3d8(3F)6s 
3d8(3F)8s 

■3d"('I»5d 
■3d«('r»5p 
3d8(3F»5d 

3d8('G)4d 
3d8(3P)5d 
3d74s4p 
3d8('»)5d 
3de('D)5d 

3d8(3P)5d 
3d8('D>5d 
3d74s4p 

•3d«(aF)Ss 
3d8(3P)5d 

3d8(3F)5d 
3d74s4p 
3d"(3P)6s 
3d'4s4p 
3d8(3P)5d 

3d'(3F)8s 
3d8(3F)7d 
3d'4s4p 
3c1'3! '■■'>d 
3dl('P)5p 

3d*(3F)5d 
3d8(3F;8d 
3d8('D).d 
3d»(*F)7d 

4D° 4F ,p. -I) 

*P s«D° 
■G' -HJ 
*D -z«D' 

40« -4F 
«D° 4P 

<r -4H 
4P s'ir 

2P° 
2
P 

4D° 4F 
H3° 2F 

4F° «G 
HV • K; 
*G° 2H 
4F° ■*G 

4P s4D° 

«F» -4F 
2D° -2P 
,po -2G 
2P «P 

4G» -4G 

2G •zTi' 
4F° 4H 
2G° 2rl 
2F° -4P 
2D° 2J1 

40° 4F 
"F" 4G 
K; v2G 

2D° »P 
•D' "I> 

'D' 7F 
2F° 41- 
2p 2P 
«F 2D' 

4F» M- 

4po 2F 
4D° "D 

4P v4F° 
2P" 2D 
2F 2F 

4D. <D 2n 2F 
«p s4D° 

4ir 2F 
4D° «D 

<r 4G 
4F v4D 

2D° 4P 
4P s4I)° 

*n° 4D 

4D° 21. 

•D" 2D 
4I v/'V 

4F° 4F 
n- I}« 

"F° 4G 
2D° 4P 
2D° 

2n 
<D" •n 

*-* 
%-•* 

%-*, 
%-\ 

%-% 
%-% 
% -■* 
%-% 
«*-% 

%-% 
% - % 
%■% 

% -% 

% ■% 

%-% 
%-% 
%■•* 

% •% 

%-% 
% -*A 
%-% 
%-% 
%    "A 

%-% 
%-% 
■A-'/i 
% -«* 
% -% 

%-** 
%-% 
%-% 
'/St-% 
%-% 

% -'/i 
% •% 

% -% 

% •% 
% -% 
% -% 
Mi -% 
7n - % 

% -% 

% -% 

% -% 

% -% 

H    He    l.i    Bc    B    C    N    0    F    Nc    Na    Mg   Al   Si   P   S   Cl    Ar    K    (a    Sc    Ti    V    t'r    Mn    Fc   Co   Ni   Cu    Zn   da   üc    As   Sc    Br    Kr 
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Ni II Ni II 

  
Element Wavelength 

 1  
Intensity   j Multiplci Configuration Tern r J   J References 

— -"I 

Ni II 1531 640 18 3d,('D)4p-3d,(3P)6s «D* - «P %-% Sil 
Ni II 1531.720 1 3d'4s»- 3d»(3F,6f «G-*H' •*-'* Sll 
Ni 11 1531 952 16 3d,('D)4p-3d,(»P)6s ip-.ip Ht-Vi Sll 
Ni II 1531.972 20 3d»('F)4p - 3d»(3F)6s 4D°- «F %-Ht Sll 
Ni 11 1532.741 14 3d*r»F)4p  WFlSd «p - Hi Hi-% Sll 

Ni II 1533.669 17 Sll 
Ni II 1533.885 12 3d,('Dl4p-3d,(1D)5d »D°-»G Ht-Vi Sll 
Ni II 1533.991 20 3d,('F)4p-3d,(JI)5d **"• - Hi %-Ht Sll 
Ni II 1534.484 12 Sll 
Ni II 1534 546 11 3d,(JF)4p-3d«(JF)5d <F°-»F Hi-7k Sll 

Ni II 1534.861 10 M*(*F>4p • M*(*F)Sd *F°■4F H,-Hi Sll 
Ni II 1535.477 12 3d,('D)4p-3d»(»P)6s *D°- »P Hi-Ht Sll 
Ni 11 1535 961 15 M'4s» - 3d»(3P)4f «G-KT %-% Sll 
Ni 11 1536.051 30 3d'(,D)4P-3d"('D)5d *PC-»P Hi-H» Si! 
Ni II 1536 118 15 3d,«JF)4p-3d«(3F»5d 4F°  4J) Hi-% Sll 

Ni 11 1536.367 1 3d74s2 - 3d'(3F)6f Ki - »H° % -H, Sll 
Ni II 1556 398 20 3d«('D)4p-3d,(lD)5d »P°-»D Hi-Hi Sll 
Ni II 1536.717 15 3d,(,D)4p-3d,<JF)8s *D>. *¥ Hi-% Sll 
Ni II 1536.746 25 3d» - 3d»(3P)4p g*D - *V Hi-Hi SIP 

Ni II 1536.779 10 Sll 

Ni II 1536 944 12 3d»   3d'(3P)4p gtD-V %-% Sll 
Ni II 1537.038 12 3d'(3F)4p-3d»(3F)5d *F*-«H %-S Sll 
Ni II 1537 216 20 3d74ss-3d'4«4p 4P-v4F° Hi-Hi Sll 
Ni II 1537 322 2 3d74s,-3d"(lD)4f •P - 2D" Ht-Hi Sll 
Ni 11 1537.477 15 3d74s'-3d,(3P)4f *G - »Fc %-% Sll 

Ni II 1537.776 1 3d»<JP)4p-3d8<3F)8d 2P° - 4D Hi-Ht Sll 
Ni 11 1537.859 25 Sll 
Ni II 1538 388 30 Sll 
Ni II 1538.483 30 3d»(,l))4p-3d«('D)5d 2D°- *F Ht-% Sll 
Ni II 1538.567 4 3d»(3P)4p   3d8(3P>5d 2D° - 4F Ht-Hi Sll 

Ni II 1538.722 0 3d6(,n)4p-3d8(lI3)5d jp°.ip Ht-*k Sll 
Ni II 1538.831 3 3d8('F)4p-3d8(3F)5d «C"-4F Ht-Ht Sll 
Ni II 1538.956 1 3d74s2-3d"(3F)8p K, - 'cr Ht-Vk Si! 
Ni II 1539.649 15 Sll 
Ni 11 1539 731 1 3d»<3F)4p-3d"(3F)5d >G° - 4G %-% Sll 

Ni II 1539 949 2 3d,(ln)4p-3d"('D)5d 2P°-»D %-% Sll 
Ni II 1540.015 1 3d74s*-3d74s4p 4F - w4F° %-% Sll 
Ni II 1540.281 25 3d,(3F)4p-3d'<3F)5d Hi'-Hi %-% Sll 
Ni II 1540 760 35 3d74s2-3d8(:,F)8p Hi   *C" Hi-Hi Sll 
Ni II 1540 908 4 3d"(,I)»4p-3dN1P)6s zp°   jp Hi-H, Sll 

Ni II 1541 324 14 Sll 
Ni II 1541.356 11 3d»('D)4p-3d*(3P)6s T>.*P Ht-Hi Sll 
Ni II 1541.560 4 3d*(aF)4p - Jd«(3F)5d K,° - »F %-% Sll 
Ni II 1541.801 2 3d8('Gl4p   3d8<'G)6s 2HC   »G Hi-% Sll 
Ni II 1542.024 1 3d«(3F)4p   3d8(3F)5d 'D° • *G %-% Sll 

Ni II 1542.208 18 3d74s2-3d8('l))5p 4F -2P°          ? Hi-fi SI! 
Ni II 1542.388 I 3d74s2-3d8('D)5p 4F   2D" Ht-Hi Gil 
Ni  II 1542 401 3 3d"(3P)4p   3d8(3F)6g 'I)* - *G %-% Sll 
Ni II 1542,773 15 i               3d"(3P)4p-3d8(3P)5d »IT   4F Hi-% Sll 
Ni II 1543.132 1 3d"(3F)4p-3d»(3F)5d *y. «j. Ht-Hi Sll 

Ni II 1544.273 3 3d"(3F)4p - 3d'(3F)5fc 2D°-2F Hi-H, Sll 
Ni II 1544 968 5 3d"(3F)4p-3d8(3F)5d 4F°• 4D ■'k-Hi Sll 
Ni II 1544 980 10 3d74s2-3d8('D)5p 4F  2D° Hi-Hi Sll 
Ni II 1545 408 30 3u8(,I)Kp-3d8(3P)6s Hy   4p Hi-Hi Sll 
Ni II 1545.453 12 Sll 

Ni  II 1545.717 16 Sll 
Ni II 1545.881 5 3d74s2-3d74s4p 

4
F - v4n° K-Hi Sll 

Ni II I 546.070 4 3d8(3F)4p-3d"(3F)6s 
4ir 4

F Hi -Hi Sll 
Ni II 1547.337 15 3d"(3F)4p-3d"(3F)5d 4F°  4G %-Hi Sll 
Ni II 1547.407 13 3d74s2-3d74.4p 

4
F - v4ir H, ■% Sll 

Ni II 1547.547 3 3d74s2-3d74s4p 2G   v*G° % -Hi Sll 
Ni II 1548.344 16 3d8(3F)4p   3d"<3F)5d «p -<H % -7A Sll 
Ni II IS49.588 1 3d8(3F)4p-3d8(3F)5d »G°- 4H Hi   % Sll 
Ni II 1549.818 0 3d8(3P)4p-3d8(3P)5d 2D°   4P Hi-H, Sll 
Ni II 1549 964 4 3d8(3P)4p-3d8(3P)5d 2D    4D Hi-H, Sn 
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Ni II 

Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni Ii 
N. i: 
Ni II 

Ni Ii 
N. II 
Ni II 
Ni II 
Ni Ii 

Ni !I 
Ni II 
Ni II 
Ni II 
Ni II 

N; H 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni 1! 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II ! 

Ni II 
Ni II 
Ni II 
Ni !I 
NI II 

Ni II 
Ni II 
NI II 
Ni II 
Ni II 

1550.479 
1550.495 
1550.912 
1552.276 
1553.012 

1554 124 
1554 293 

| 1554.332 
1554 5C9 
1555.062 

1555 39» 
1555 4% 
1555 585 
1555.957 
1556 766 

1556.997 
1557.194 
1557.290 
1558.087 
1558.443 

1558.501 
1558.544 
1558 597 
1558 655 
1559 159 

1559 822 
1560.341 
1560 4S9 
1560517 
1560 796 

1560.831 
I 1560.935 
: 1561 015 
! 1561 229 
! 1561.733 

i KM %8 
I 1562 129 
■ 1563 ill 

1563 376 
1563 604 

1564.273 
1564.389 
1565 001 

i 1565 399 
! 1566.019 
| 
j 1566.890 

1567 069 
I 1567 220 
j 1567.298 
< 1567.323 
[ 

1567 336 
j 1567 370 
i 1567.872 

I 1567 966 
I 1568 698 

I 1569.172 
I 1569 415 
| 1569.624 
j 1569.972 
j 1570.302 

10 
? 
0 

50 
8 
8 
6 
2 

16 
30 
8 

13 
10 

4 
1 

12 
10 
I? 

2 
<; 

15 
40 
'8 

1 
6 

25 
10 

15 
4 
4 

15 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

i 1570.392 
| 1570.512 
i 1570.701 
j 1571,145 
| 1571.162 

i      'I 
•■     18 

>       7 
50 

120 

15 
8 
1 

2(1 
7 

1 
is 
10 

3 
10 

12 

1 
4 
I 

If. 
1 

13 
2 

1Ü 

60 
3 
I 

12 
12 

3d74j»-3d»(sP)4f 
3d'('F)4p-3d*<»F)5d 
M,('D)4p-3d»(»P)6s 

3d'4$*-3d»(»P)4f 
3d«(»P)4p-3d«('P)5d 

3d'4s«-3d'4s4p 
3d«('P)4p-3d«('F)Ss 
3d«('F)4p. 3d«('F)6s 
3d«<>P)4p-3d«f'D)6«, 

3d74s*-3d74s4p 

WV'P)4p-3d,(»P»5d 
3d'4sl-3d'4s4p 

3d«('G)4p.3d«('G)6s 
3d«('F)4p   3d«(»P)4d 

3dVP)4p-3d»<»P)5d 
3d'4«.»-3dVD)4f 

3d'(»F)4p-3d«('F)5a 
3d»<>F)4p-3d'(»P)4d 

3d'4s»   3d'4s4p 
3d74s»-3d«('D»5p 

3d«(3F)4p   3d'('F)5d 

3d»('F)4p-3d,(3F)5d 
3d'('G)4p-3d«('C)6s 

3dVF)4p-3ds(2F)6s 
3d74s2-3d74s4p 

3d74s2 

3d«('P)4s 
3d74s2 

3d«<3F)4p- 
3d"(»F)4p ■ 

3d74s4p 
3d74s4p 
3d74s4p 
3d»(»F)6s 
3d»(>F)6s 

3d74s2-3d74s4p 
3d74s2   3d"(3P)4! 

3d,(3P)4p.3d'<»P)<.d 
3d'4s2-3d74s4p 
3d74s23d74s4p 

3d«(»F)4P - 3d«(»F)5d 
3d»(»P)4p - 3d»(»F)6e 
3d*(3F)4p - 3d«('F)6s 
3d»(aP)4p-3d«(3F)7d 

3d'4s2    3d74s4p 

3d'('F)4p-3d»(aF)5d 
3d'4s2-3d'4»4p 

3d9(3F)4p-3d»!=F)5d 
3d'4s2   3d«(3F)8p 

3d'4s2   3d'4s4p 
3d«(:1P)4p-3d«('p)5d 
3d"(3F)4p-3d*(:'F)5d 
3d»(»P)4p..3d«{»P)5d 

3d74s2-3d'4s4p 
3d*(»F)4p - 3d*('F)6s 
3d"(3F>4p-3d"(i'F)Sd 
3d,(JF)4p-3d»('F)5d 

3d74.,2-3d'4s4p 
3d,('F)4p-3d,(3F)5d 
3d"('l))4p-3d,'(:>F)6d 

*G-4D° %- 3k   Sll 
'F*-4F 

%■ S   Sll 
'P    4P %- S   Sll 
Hi-Hi' %- %   Sll 

«D° - «F %- fe   Sll 
4P - v4P° %-%   Sll 

'0° - 4F %-•*   Sll 4D°   *r %-%   Sll 4P°-«D %-%   Sll 
«F • VD' %-%   Sll 

j?=.ip %-%   Sll 
HivHi' %■%   Sll 

'H'   «G %■*>   Sll 4D°-4F %-%   Sll 
Sll 

jp° . ip %-tt Sll 
«P - »D* %-% Sll 

«F* • *G 
%■% Sll 4D° - 4F %-% Sll 

Sll 
4F - x«G° %-'* Sll 4F - 2D* %-% Sll »F°   «F %•% Sll 

Sll 
Sll 

*F'   ~H %-% Sll 
»F    «G %-% Sll 

«G°   4F s-% 
Sll 
Sll 4F - w*G° %-% Sll 

-P  v4P° %-* Sll 
*P  /<D° ^■7/i Sll 4F   v4D° *-* Sll 

>G  -4F %-* Sll 
Hi    «F %-% Sll 

K, - w*G° %-% Sll 
Hj-Hi % - % Sll «p« . 4p %-* Sll 4p    v'P° %-% Sll 4F-w*D° % -% Sll 

4F°  4F % -% Sll nr - 2F %-% Sll 4F      2V '/i-% Sll 4ir - 4G        ? % -•* Sll 4F   v'D" 
%■% Sll 

21)  . «F 
% -7/l Sll 4F  »Hi° S-'Vi Sll nr ■ 4F ti-% . Sll 

»G  Hi'             ' ill 
5l I 

11 2G ■ v'D              ' k -%   s 11 2p'    4F                        , 

i-%   s 
11 
11 

jp«    4F                        3, i -%   S 

S 

II 

11 4I   wH,°       ?   « . -%   S 11 
*G*-*F               ¥ -%   S 11 2D°   2P                 * -%   S 11 2F°-2F                 % -S   S 1 

«P-vV°             % -%   S ] 2G°-4G                % 
2F°-2F                 % 

-•*   S 
-«*   S 

s 
Si 

1 
1 
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Ni II Ni II 

Klcr-cnt Wavckacth Inlenuty      Multiple! Configuration Teno J-J Rcferewcs 

Ni II 1571.257 10 SlI 
Ni II 1571.532 2 3d'4i«-3de(*F)7f »P - «D*        ? %-% Sll 
Ni II 1571.550 2 3d»(»F)4p-3d»<»F)5d *G=-«F %-* Sll 
Ni II 1572.540 25 3d»(*F)4p - 3d»(*F)5d «F*-4F ft-*. Sit 
Ni II 1572.646 4 3d»(»F)4p - 3d»('G)4d *F*-*F *-% Sll 

Ni II 1572.993 1 3d»(*F)4p - 3d»('P)4d «n°-«p %-% Sll 
Ni II 1573 071 10 Sll 
Ni II 1574.202 18 3d*('F)4p-3d»('G)5j 4D'-«G %-ft Sll 
Ni II 1574.423 100 3d'4s» - 3d74s4p 4P-v4P* ft-ft Sll 
Ni II 1574.942 20 3d'4s*-3dT4s4p *G-v4F* •*-% Sll 

Ni II 1574.976 5 3d»(»P)4p - 3d»('P)6i 4D'  «P %■% Sll 
Ni II 1575.003 16 3d'4s»-3d74$4p •G - s4D* %-% Sll 
Ni II 1575.090 15 Sit 
Ni II 1575.559 1 3d»(»F)4p - a*('f)$d •D'  «F %•% Sll 
Ni II 1575.597 9 3d»(»F)4p - 3d»(»F)6s «G*-4F ■*-* Sll 

Ni II 1577.015 30 3d*45»-3dT4s4p «p. V
4P° ■A-Vi Sll 

Ni II 1577.115 16 3d'4s» - 3d74s4p 4F - w«G° %-% Sll 
Ni II 1577.933 14 3d»(*F)4p   3d*('G)4d «D° - »F «4   H Sll 
Ni II 1578.865 20 3d,(»F)4p-3d»(»F)6s «G°-*F ■*-% Sll 
Ni II 1578.990 60 Sll 

Ni II 1579.073 18 Sll 
Ni II 1579.563 18 3d,(»P)4p-3d,(:,P)5d »P*-'P Vi-ft Sll 
Ni I! 1579.791 17 Sll 
Ni II 1579.877 2 3d"(>F)4p - 3dV'F)6s «G°-4F %-•* Sll 
Ni II 1579.959 3 3d'4s,-3d'4s4p 4F - v*D° %-•* Sll 

Ni II 1580.588 8 3d,(,P)4p-3d*('D)5d 4D'-»D %-% Sll 
Ni II 1581 085 6 3d,('D)4p-3d,(,D)6s *F°  »D •A-% Sll 
Ni II 1581 334 25 3d74s» - 3d74s4p 4F - w«G° %-% Sll 
Ni II 1581.704 10 3d74s»-3d»('F)5f ♦P-KJ' •A-** Sll 
Ni II 1581.826 6 id'CFMp - 3d»(JP)4d 4D° - 4F ft-ft Sll 

Ni II 1582 13.' 2 3d*(»F)4p-3d*(»F)5d *F°  4D %-% Sll 
Ni II 1582.373 0 3d,(»P)4p-3d»('D)5.J 4D° - »D %■% Sll 
Ni 11 1582 689 10 511 
Ni II 1583.051 17 3d74s,-3d74s4p H3 - v4F° %-% Sll 
Ni II 1583.398 1 3d»(JP)4p-3de<»P)6s 4D° - »P ft-ft Sll 

Ni II 1583.436 iO 3d74s»-3d74s4p «F-w«G* ft-ft Sll 
Ni II 1583.509 15 3d»(»P)4p - 3d«('P)6s 4D° - 4P ft-ft Sll 
Ni II 1584.530 10 Si! 
Ni II 1584 563 16 3d*('P)4p-3da(JP)6s "D° - 4P •h-ft Si! 
Ni I! 1585 117 200 SdMs1   3d'4s4p »G-w*G° %-% Sll 

Ni 11 1585.702 4 3d,(*F)4p-3d*(»F)5d »F°-4D Vt-t, Sll 
Ni II 1586.677 4 3d,('F)4p - 3d«(»F)6s «F°-4F ft-ft Sll 
Ni II 1587 138 3 3d'4s»-3d'4s4p 4F-x4F° *-% SI! 
Ni II 1537.207 8 3d'4s»-3d'4s4p 4F - x*G' %-% Sll 
Ni II 1587.443 18 3d»(3F)4p-3d,(3FiSs Kr»F ft-1/! Sll 

Ni 11 1587.845 35 3d»('P)4p - 3d»(sP)6s *U - 4P ft  -ft Sll 
Ni II 1588.200 10 3d,i>F)4p-3d,('F)5d tp°.«G % -ft Sll 
Ni 31 1588.369 15 3d,(»P)4p-3d,('D)5d 4D°-»F %-% Sll 
Ni II 1588 464 10 Sll 
Ni 11 1588.715 9 3d«(3F)4p-3d"(3F)6s «G° - »F %   -ft Sll 

Ni II 1588.798 20 3d»('D)4p-3d»;»F)5g jp».«F Vt-% Sll 
Ni II 1589 061 40 Sll 
Ni li 1589 116 80 3d«(sP)4p-3d'(:,P)5d »S°-»P % -ft Sll 
Ni 11 1589 246 200 3d'4s*-3d74s4p «G-wKi0 7*-% Sll 
Ni II 1589 474 5 3d'4s«-3d'4s4p 4F - x4F° % -ft Si! 

Ni II 1589.547 1 3d«(sP)4p-3d»('P)5d 4S° - «P %-* Sll 
Ni II 1589.644 in 3d'(5P)4p-3d'(»P)6s 4D°- 4P ft-ft Sll 
Ni II 1589.772 80 3d74sJ-3d74s4p 4F - w4D° %-* Sll 
Ni II I58».ä)3 8 3d*(»F)4p - 3da(JF)6s *f°. «j. %-* Sll 
Ni II 1590.422 0 3d*(sF)4p - Sd'f'Flös *r. »F %   % Sll 

Ni 11 1590.529 10 3d,(JP)4p-3d,('F)7d *D'-«F           ? ff-'/t Sll 
Ni II 1590 703 1 3d"(»P)4p - 3d*('P)6s 4D°-4P Vi-% Sll 
Ni II 1591.041 50 3d,('F)4s-3d,!'G)4p «F - ^F" % -ft Sll 
Ni II 1591.099 16 Sll 
Ni II 1591.350 10 Sll 
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Ni II Ni II r 

LScmeni Wiveleojth Intensity Multiple! Configuration Tein J-J Re «..rucc« 

Ni 11 1591.415 80 3d»4i»-3d»(»F)6f «G   «D* %-•* S'i 
Ni II 1591.732 2 3d»(*F)4p - 3d,(«F)5d »F°-«G •*-% S./ 
Ni II 1592.080 200 3d'4s«-3d'4i4p H3 - w»F° •A-7* Sll 
Ni II 1592.144 15 3d*(»P)4p - 3d»(*P)6s *0' - 4P *-% Sll 
Ni II i597.248 25 3d'4s» - 3d«(»F)6f «G-4D° 7A-% Sll 

Ni II 1592.179 50 3d74»»-3d»(»F)6f •G-4F* %-H Sll 
Ni II I592.<0: 15 3d'4»«-3d74s4p 4F-w4D° %-% Sll 
Ni II 1592 t62 1 3d«('D)4p-3d,('D)6* «D* - *D »A-% Sll 
Ni 11 1593.132 1 3d,('D)4p-3d»(,D)6s >F°- >D %-% Sll 
Ni II 1593.200 15 S:l 

Ni II 1593.522 15 Sll 
Ni II 1593611 150 3d'4««-3d74s4p »G  w»F 7A-*» Sll 
Ni 11 1593 698 40 3d74s»-3d74s4p *F-t*D° %•% Sil 
Ni II 1594.019 1 3J,(»F)4p-3d«(»F)5d ip*-4F »A   »A Sll 
Ni II 1594.287 6 3d,('F)4p-3d»(»F)5d *V° - 4D •A-% Sll 

Ni II 1594.346 35 Sll 
Ni II 1594.575 1 3d«(*PUp - 3d«(*F)6d *v-*r %-% Sll 
Ni II 1594.703 12 3d74s«-3d74s4p 4F  x«G° •A-% Sll 
Ni II 1595.519 3 3d»;,F)4p-3d«(*F)6s 4F° - 4F %-* Sll 
Ni II 1595.608 70 3d'4j»-3d»('D)4f •G-'H* •A-«* Sll 

Ni II 1595.768 70 3d»(»P)4p-3d-(»P)6s *D° - «p %-% Sli 
Ni I! 1595.919 15 3d,(,P)4p-3d,('P)5d <s°-4P %-% Sll 
Ni II 1596.074 60 3d«(»P)4p-3d,(»07d *s° - «P        ? H-«A Sll 
Ni II 1596.874 1 3d*('F)4p - 3d»('F>5d »F*  »P •A-»* Sll 
Ni II 1597.031 1 3dVP)4p-3d»(aP)5d »S°-4P % ■* Sll 

Ni II 1597.101 25 Sll 
Ni II 1597.484 9 3d'('P)4p-3d,(JP)5d 4S° . 4p %-* Sll 
Ni II 1597.886 7 3d,(JF)4p-3d,(»F)5d »D° - «F %-% Sll 
Ni II 1598.282 40 3d'4s2-3d'4s4p »P-v'D" %-* Sll 
Ni 11 1598.37! 30 3d*(,P)4p-3d,(3F)6g »D° - 4D »A-% Sll 

Ni II 1598.860 18 Sll 
Ni 11 1599.251 40 Sll 
Ni II 1599.282 12 3dT4s'-3d'4s4p 4F - x*G° •A-% Sll 
Ni II 1599.439 1 3d,(»F)4p-3d8(aF)5d »D° - 4F %-*» Sll 
Ni II 1599.549 10 3d,('F)4p-3d«(sF)6s 4p°.*F »A-7/, Sll 

Ni II 1599 603 75 3d74s»-3d74s4p *G - s4D° 7A-% Sll 
Ni II 1600.268 10 3d»(»F)4p-3d,(sF)5d »D°-4P •A-% Sll 
Ni II 1600.565 16 Sll 
Ni II 1600.753 3 3d»(JF)4p-3d'(sP)4d 4G°-4P           ? 'A-"A Sll 
Ni II 1601 045 16 Jd:4s=-3d'('D)4f *G -KT %-*A Sll 

Ni II 1601.240 10 3d,4s,-3d74s4p 4P-t4D° «A-*A Sll 
Ni II 1601 288 8 3d«(sP)4p- 3d»(»P)5d »S°-4F ■A-% Sll 
Ni II 1601.518 1 3d'(3F)4s - 3<l"(»P)4p 4F. try 7A-% Sll 
Ni II 1601.742 4 3d«(aP)4p-3d»<sP)5d 4S°-4F %•* Sll 
Ni II 1601.928 10 3d»(aP»4p-3d"('P)5d *S°-4P %-"A Sll 

Ni II 1602.209 12 3d74s»-3d7».'s4p 4P-t4D* »A-% Sli 
Ni II 1602.679 1 3d'4s»-3d74s4p *G -v4F° 7A-«A Sll 
Ni II 1602.973 20 3d«(»F)4s - 3d»('P)4p <F-4D° •A-'A Sll 
Ni II 1603.224 1 3d»(>F)4j -3d»(3P)4d 4G°-4F •A-% Sll 
Ni II 1603.410 20 3d»(»F)4s- 3d«(!G)tp «p. »p° 7A-7A Sll 

Ni II 1603.555 25 Sll 
Ni II 1603.728 16 Sd74s,-3d,('F)5f 4P . 4D« ■A-'A Sll 
Ni II 1603.917 5 3d74s' - 3d«(»F)5f 4P-»D° «A-% Sll 
Ni II 1604 394 2 3d74s»-3d«(»F)5f 4p . 4G« S-7A Sll 
Ni II 1604.482 18 Sll 

Ni II 1604.570 5 3d,(3F)4p - 3ds('P)4d 4D° - «F *A-»A Sll 
Ni II 1604 6% 3 3d74s»-3d,('F)5f 4P-4D" %-% Sll 
Ni II 1605.027 9 3dUs,-:K»(»P)Sf 4P.4F" ■A-% Sll 
Ni II 1605.217 4 3d'(sP)4p-3d«('D)5d »D° - *P %-% Sll 
Ni II 1605.744 35 3d74s*-3d74s4p 4F - x4F° %-% Sll 

Ni II 16)5.910 60 Sll 
Ni II 160*280 17 3d,('D)4p-3d«(:F)5g »P».»F »A-«A Sll 
Ni II 16C6.469 30 Sll 
Ni II 1606.695 8 3d«(äF)4p - 3d"(sF)6s 4p» . 4F %-%   Sll 
Ni II 160*729 15 i Si l 
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Ni II Ni II 

Element Wavelength Intel 

Ni II 16C6.902 IS 
Ni II 1607 849 Vi 
Ni II 1607.987 3 
Ni II 1608.13-« 60 
Ni II 1608.177 80 

Ni II 1608.358 30 
Ni II 1608.442 25 
Ni II *.jO8 708 1 
Ni II 1609 343 1 
Ni II 1609.474 12 

Ni 11 1610.102 20 
Ni 1! 1610.532 18 
Ni II 1611.061 8 
Ni II 1611.079 6 
Ni II 1611.390 25 

Ni II 1611.92' 2 
Ni II 1612.1 ,i 1 
Ni II 1617.450 20 
Ni II v :.si 2 
Ni II <n ""16 60 

Ni II 1613.S20 20 
Ni II K>13.949 1 
Ni II 1314.495 10 
Ni II 1614.824 30 
Ni II '114.911 90 

Ni II !615.45* 120 
Ni II . ;'j.387 15 
Ni 11 1616.456 2 
Ni II 1616.536 25 
Ni II 1616.917 25 

Ni II 16!8."93 2 
Ni II 1617 088 50 
Ni II 1617.144 40 
Ni II 1617.299 40 
Ni II 1618.950 20 

Ni II 1619.193 1 
Ni II 1619.395 6 
Ni II 1619.607 7 
Ni II 1619.857 20 
Ni II I6'9.964 6 

Ni II 1620.331 18 
Ni II 167.0.428 1 
Ni II 1620.946 1 
Ni il 1621.460 40 
Ni II 1621.880 6 

Ni FI 1621.926 18 
Ni II 1622.106 80 
Ni II 1622.796 20 
Ni II 1622.981 1 
Ni II 1624.084 60 

Ni II 1624.172 20 
Ni II 1624.773 16 
Ni II 1625.233 25 
Ni II 1625.288 2 
Ni II 1626.161 12 

Ni II 1626.309 20 
Ni II 1626.320 15 
Ni II 1626.366 6 
Ni II 1626.961 12 
Ni II 1627.396 12 

Ni II 1627.656 4 
Ni II 1628! 26 15 
Ni II 1628.497 10 
Ni II 1628.726 15 
Ni II 1628.810 20 

Multiplet Configuration 

3d»(:D)4p-3d,(»F)5g 
3d74s*-3d74s4p 

3d«('G)4s-3d,4s4p 

3d'4s»-3d'4s4p 
3d74s1-3d74s4p 

3d«(,G)4p-3d,(,F)9s 
3d*(3F)4p-3d8(3P)4d 
3d»(»P)4p-3d»('D)5d 

3d74s2-3d74s4p 
3d«(3P)4p - 3d«(3P)65 

3d'4»*-3«J,(*F)5f 
3d74s2-3d74s4p 

3d8(3P)4p - 3d8(3F)8s 
3d8('D)4p - 3d8(3F)6d 

3d74s2-3d8(3F)5f 
3d8(3F)4r> - 3d»(3P)4d 

3d74s2-3d74s4p 

3d74s2-3d74s4p 
3d"(3P)4p-3d»(3F)6g 

3d8(3r)4p-3d8(3F)6s 

3d74s2- 
3d"(3P)4p 
3d8('G)4p 

3d74s2- 
3d'4s2- 

3d74s4p 
3d8(3P)6s 
3d8(3F)8d 
3d74s4p 
3d74s4p 

3d8(3P)4p - 3d8(3P)6s 

3d8('G)4p 
3d74s2 

3d74s2 

3d74s2 

3o74s2 

3d74s2 

3d8(3F)8d 
3d74s4p 
3d74s4p 

3d8(3P)4f 
3d'4s4p 
3d8(3F)6f 

3d74s2-3d8(3F)6f 

3d8(3F)4p 
3d74s2- 

3d8(3P)4p• 
3d8(3P)4p 
3d8(3F)4f 

3d8('G)5s 
3d74s4p 
3d8('D)5d 
3d8(3P)6s 
3d8(3F)65 

3d8(3F)4s - 3d»(3P)4p 

3d74s2- 
3d8(3F)4p ■ 

3d74s2- 

3d74s2- 
3d74s2- 

3d74s4p 
3d8('D)4d 
3d8('D)4f 

3d8(3F)7p 
3d74s4p 

3d8(3P)4p-3d8('D)5d 

3d74s2-3-i74s4p 
3d74s2-3d8(3F)5f 

3d8(3P)4p - 3d8(3P)6s 
3d'4s2-3d8(3F)5f 

3d8(3F)4s - 3d8(3P)4p 

3d74s2-3d8('F)5f 
3d8(3P)4p-3d'"(3F)7s 
3d8(3F)4s-3d8{'G)4p 

3d74s2-3d8(3F)9p 

Term 

*F*-«G 
*F - t2D" 
*G - z4F° 
4P-t4D° 
4F - x«G° 

«P  «p 
4D° - *D 
2D"-2D 

4P - l4D0 

2D°   »P 
4P-2D° 
Hi -v4F° 

2D°-4F 
«D° - 2F 
«p.jp» 

«no<F 
«G-wHT 
4F - x4G° 

2D°-4D 

^3» 

<p -t4D' 
2D° 2P 
jp- «G 

4P -t4D' 
4F x4F 

2D° "P 

2F» 4F 
<P t4Dc 

2H w^ 
2P <D° 

2G v4F 
gp . 4D° 

ip . 2p° 

4G° -2G 
2G •w2F 

2D° -2P 
2D° -4P 
4F° "F 

F 2D° 

4F t4D" 
4D° 2G 

2G 2H° 
2G 2G° 
4F x"G° 

2D° - 2D 

jp. wap° 
4P - 4D° 

2D°-2P 
<P. *p> 
4F - 4D° 

*P. 4p° 
*p°.ip 
»P. ap° 

2H-4F° 

J-J 

»A* 

%-% 

%-% 

%-% 

%-% 

"k-wa 

%-% 

%-% 

%-% 

%-% 
%-% 
%-% 

% - % 

%■% 

%-% 

References 
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Ni II Ni II 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ni II 16.<».282 100 3<i'4s«-3d74s4p 4F - x«G' %-Hi Sll 
Ni II 1629.445 11 3d,('G)4p-3d,("P)5d »H° - 4F           ? %-% Sll 
Ni II I6?»591 70 3d'4s»-3d'4s4p »P-v"D° *-«* Sll 
Ni II 1629.718 1 ?d'4s,-3d*(iD)4f *G-«G° %-% Sll 
Ni II 1630.130 20 Sll 

Ni II 1630.336 10 3d,(3F)4p-3d8(3P)4d 4D° - 4D *-Vi Sll 
Ni II 1531.024 25 Sll 
Ni II 1631.182 12 3d«('G)4p • 3d»(3F)8d 2F*-4D %-% Sll 
Ni II 1632.152 15 Sll 
Ni II 1632.171 30 3d'4s»-3d'4s4p 4F - w4D° %-% Sll 

Ni II 1632.488 6 3d»(*P)4p - 3d8(3P)6s »p-. »p %-% Sll 
Ni II 1632.960 2 3d«(»P)4p - 3d»(3P)6s 2D° - 4P »A-3* Sll 
Ni II 1633.625 10 3d,(»F)4p - 3d3t3F)6s 2F°-»F %-% Sll 
Ni II 1633.988 35 Sll 
Ni II 1635.070 30 3d74s2-3d74s4p jp. w.p« %-Vi Sll 

Ni II 1635.340 100 3d8(3F)4p-3d«(3P)4d «G°-«F •*-% Sll 
Ni II 1636.231 4 3d74s2-3d74s<p 4F - x4F° %-% Sll 
Ni II 1636.488 3 3d8f'D)4p-3d«(3F)6d »D°-4D %-% Sll 
Ni II 1637.072 20 Sll 
Ni n 1637.140 2 3d8(sP)4p-3d»(>D)5d 2P°-2P %-% Sll 

Ni II 1637 267 10 Sll 
Ni II 1637.439 100 3d'4s2-3d74s4p 2P - w2D° %-% Sll 
Ni II 1637.509 20 3d8(3P)4p-3d»(3P)6s «D° - 4P %-% Sll 
Ni ;i 1637.589 300 3d74s2-3d74s4p Hi - x»H° % - "* Sll 
Ni II 1638.963 4 3d74s2-3d74s4p 4F - x4F° %-% Sll 

Ni II 1640.769 7 3d74s2-3d8(3F)5f «P-4D° *A-% Sll 
Ni II 1641.418 10 3d'4s2-3d8(3F)5f 4p . ip° %-% Sll 
Ni II 1642.299 20 Sll 
Ni II 1642.324 40 3d74s2-3d74s4p 2P-w2D° %-% Sll 
Ni II 1642.351 15 Sll 

Ni II 1642.670 5 3d8(3P)4p-3d8(3P)6s 2p° . *p %-% Sli 
Ni II 1642.739 2 3d8(3F)4p - 3d8(3F)6s 2D° - 2F %-% Sll 
Ni II 1642.792 2 3d8(3P)4p - 3d8(3F)6d 4D°-4F %-% Sll 
Ni II 1643.271 80 3d74s2-3d74s4p KJ - x2H° %-% Sll 
Ni II .643.334 20 3d74ss-3d8(:;F)5f 4P - 4S° %-% Sll 

Ni II 1644.040 14 Sll 
Ni II 1644.137 6 3d8(3F)4p-3d"(3F)6s 2p° . »p %-% Sll 
Ni II 1645.654 0 3d74s2-3d8(3F)5f Hj-H}° "h-% Sll 
Ni II 1647.637 10 Sll 
Ni II 1648.381 1 3d74s2-3d8(3F)5f «p . 4p° %-% Sll 

Ni II 1649.396 13 3d8(3P)4p-3d8(3P)6s 2p° . 4p %-% Sll 
Ni II 1649.905 3 3d8(3F)4p-3d8(3F)6s 2D= . 2p %-% Sll 
Ni 11 1650.412 14 3d8(3F)4s - 3d8(3P)4p 4F-4D° %-% Si 
Ni II 1650.835 10 3d'4s2-3d8{3F)5f 4P-4S° %-% Sll 
Ni II 1652 270 13 Si 

Ni II 1652.355 3 3d8(3F)4s-3d8(3P)4p 4F - 4D° %-% Si 
Ni II 1652.726 10 Si 
Ni II 1652.839 i5 ! Si 
Ni II 1653.369 18 Si 
Ni II 1653.687 10 3d74s2-3d8(3F)7p *G-HJ° %-% Si 

Ni II 1653.779 10 SI 
Hi II 1655.749 1 3d8(3P)4p-3d8(3F}6d 4D° - 2D           ? %-% Si 
Ni II 1655.903 0 3d74s2-3d'4s4p 2P-s4D° %-v« Si 
Ni II 1656.840 3 3d74s2-3d8(3F)6f *p. <p» %-% Si 
Ni II 1657.313 10 3d8(3P)4p-3d8(3P)6s 2p° _ 2p %-% Si 

Ni II 1661.018 20 3d8('D)4p-3d8(3F)5g 2D° - 4P %-% Si 
Ni II 1662.423 20 Si 
Ni II 1662.892 25 Si 
Ni II 1663.563 16 3d74s2-3d8(3F)7p 2G - 4F" %-% SI 
Ni II 1664.316 10 3d8(3F)4s - 3d"(3P)4p 4F - *T>° %-% Si 

Ni II 1664.384 2 3d8(1G)4p-3d8('G)6s 2G° - 2G %-% SI 
Ni II 1664.459 8 3d74s2-3d74s4p 2P-s4D° %-% SI 
Ni II 1665.477 4 3d8(3F)4s   3d8(3P)4p 4p. 4D° %-% Si 
Ni II 1666.045 0 3d74s2-3d8(3F)5f 4P - 4S° %-% SI 
Ni II 1666.828 4b 3d8(aF)4p-3d8(3F)6s 2Fr-4F %-% Si 
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Ni II Ni II 

Element Wavelength Inter 

Ni II 1667.930 4 
Ni II 1668.122 1 
Ni II 1670935 7 
Ni II 1671.514 12 
Ni II 1674.000 10 

Ni II 1676.317 3 
Ni II 1677.297 1 
Ni I! 1678.447 ;' 
Ni II 1678476 ^C 
Ni II 1678.941 * 

Ni I! 1675.068 T 

Ni II 1684.952 70 
Ni II 1685.465 8 
Ni II 1685.96* S 
Ni II 1690.514 12 

Ni II 1691 231 11 
Ni n 1693.177 10 
Ni II 1694.384 2 
Ni II 1695.594 8 
Ni II 1698.400 4 

Ni II 1699.772 2 
Ni II 1700.665 1 
Ni II 1701.504 2 
Ni II 1702.150 1 
Ni II 1702.265 7 

Ni I! 1703.408 25 
Ni Ii 1705.581 11 
Ni II 1706.170 2 
Ni II 1708.386 25 
Ni II 1709.598 200 

Ni II 1710.032 3 
Ni II 1713.285 2 
Ni II 1717.700 3 
Ni II 1719.906 5 
Ni II 1721.092 15 

Ni II 1722.113 1 

Ni II 1722.646 2 
Ni II 1723.859 20 
Ni II 1723.957 l 
Ni II 1726.324 4 

Ni II 1728.022 I 
Ni II 1734.904 8 
Ni II 1735.135 5 
Ni II 1738.059 3 
Ni II 1738.311 12 

Ni 11 1738.549 l 
Ni II 1738.793 4 
Ni II 1740.619 30 
Ni II 1741.547 1000 
Ni II 1746.989 I 

Ni II 1748.265 500 
Ni II 1751.911 300 
Ni II 1754.808 50 
Ni II 1756.829 2 
Ni II 1763.097 l 

Ni II 1769.940 2 
Ni II 1771.865 4 
Ni II 1772.197 i 
Ni II 1773.949 25 
Ni II 1783.317 I 

Ni II 1788.485 100 
Ni II 1789.640 1 
Ni II 1791.219 1 
Ni II 1804.473 30 
Ni II 1808.330 2 

Muhiplet Configuration 

3d»('P)4p - 3d»(*P)6s 
3dVF)4p - 3d»('D)4d 

M*4»*-M»('F)5f 
3d74s2-3d'(»F)8p 

3d*(»F)4s - 3d*('D)4p 

3d«(»F)4p - 3d»('F)6s 
3d*(,P)4p-3d,('D)5d 
3d»(»P)4p - 3d((aP)6s 

3d'4s,-3d'4s4p 
3d*(3P)4p - 3d«(»P)Ss 

3d*(»P)4p-3d»(»P)6s 
3d'4s*-3d'4s4p 

3d,(»P)4p-3d,("P)6s 
3d*(3P)4p - 3d»(sP)5s 
3d*(sP)4p-3d«(:,P)6s 

3d'4s»-3d'4s4P 
3d'4s* - 3d"('D)6p 
3d74s2 - 3d*('D)4f 
3d74s,-3d'4s4p 
3d*4s» - 3d*(*F)6f 

3d'4s»-3d»(,P)4f 
3d'4s* - 3d'4s4p 

3d»(3F)4p - 3d»(3P)4d 
3d74s2-3d»(3F)5f 
3d74s2-3d74s4p 

3d»-3d"(3F)4p 

3d74s2-3d8(3F)8p 
3d74s2-3de(3F)8p 

3d»-3d«(3F)4p 

3d74s2- 
3d74s2 • 
3d74s2 ■ 
3d74s2- 
3d74s2- 

3d74s2- 
3d74s2- 
3d74s». 

3d»('G)4p 
3d74s2 • 

3d74s2 

3d74s2- 
3d74s2- 
3d74s2 

3d74s2- 

3d74s2- 
3d74s2- 
3d74s2- 

3d» 
3d8(3F)4s 

3d» 
3d» 
3d» 

3d74s2- 
3d74s2■ 

3d74s*- 
3d74s2- 
3d74s2- 

3d» 
3d» 

3d"- 
3d74s2- 
3d74s2■ 

3d»- 
3d8(»F)4p 

3d»(»F)5f 
3d74s4p 
3d8(3P)4f 
3d8(3P)4f 
3d74s4p 

3d«(3P)4f 
3d74s4p 
3d74s4p 
3d9('D)5d 
3d74s4p 

3d»(3F)6f 
3d74s4p 
3d74s4p 
3d74s4p 
3ü«i'G)5p 

3d74s4p 
3dB(3F)6f 
3d74s4p 
7d*(JF)4p 
3d"(3P)4p 

3d8(3F)4p 
3d"(3F)4r, 
3d«('F)41< 
3d»(3F)6f 
3d74s4p 

3d"('G)5p 
3d'('G)5p 
3d74s4p 
3d«(3F)4p 
3d"(3F)4p 

3d8(3F)4p 
3d74s4p 
3d74s4p 
3d»(3F)4p 
3d"('D)4d 

Ttrm 

2P*   4P 
4D° - «F 
Ki-*H° 
2H - *G" 
*f - *F* 

*n° - 4F 
2S°-2D 
1S-. ip 

4F - y*G" 
4S° - 2P 

4S°-4P 
2H - v»G' 
2S° - 4P 
«S«. «p 
4S° - 4P 

*D - v2D' 
2D - 2F° 
2P-2D" 
4F - y*G° 
»H - »I* 

»H-*G' 
4F - y4F° 

2F 
4K° 

2D 
»G 
4F 

*2D - 2D° 

*H-*a' 
»H-^G0 

S2D-2F° 

«G-*H* 
«F - y«F° 
2H - 4D° 
*H-*G° 
«F-y*F* 

2D - w2P° 
2H - v*G° 

2F°-2G 
2D - v2D° 
2H-41° 
4F - y4F° 
2D - w2D° 
4F - y4F° 
2G - 2G° 

«F - y4F° 
»H-4r 
2D - w2D° 

g*D - 2D° 
4F. «p° 

g2D - 2D° 
g2D - 2F° 
g2D - 2F° 

2D - 4F° 
2H - w^." 
2G - 2H° 
*G-»G° 
2D - w2P° 

g'D-*¥° 

#2D - 2D° 
2D -v4F° 
2D - w2D° 

g*D - 4F° 
»D"- 2F 

J-J 

%-«* 
«A-1* 
%-% 
%-% 

%-% 
%-*A 
■A-*A 
%-% 
*A-»A 

»A-Mt 
4i-»A 

%-»A 
%-«A 

%-** 
*A-7A 
%-% 
%-* 
■%->% 

*%-% 
%-% 
•*-% 
%-% 
•A-% 

»A-** 

%■% 

•k-H, 

"k-% 
%-% 
%-% 
%-% 
%-% 

%-% 
•*-% 
%-% 
%-% 
•A-*» 

•h-% 
%-% 
•A-% 
%-% 
%-% 

%-% 
■%-■% 
•A-* 
»A-»4. 
'A-% 

%-% 
»A-'A 
%-% 
%-% 
%-% 

»A-Hi 
7A-% 
%-% 
%-% 
%-»A 

%-»A 
'Ä-'A 
%■■% 

%-% 
%-% 

Reference» 
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Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni !I 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 
Ni II 

Ni II 
Ni II 
Ni II 
Ni II 

1812 065 
1820.916 
1823.068 
1832.144 
1832.566 

1833 403 
1837.744 
1837.985 
1842.889 
1852.522 

1852.875 
1860.689 
1860.796 
1864.558 
1865.637 

1866.499 
1870.460 
1875.069 
1876.180 
1876.418 

1877.838 
1878.103 
1881.155 
1883.170 
1885.525 

1886.043 
1893 600 
1895.082 
1896.147 
1900.025 

1900.865 
1900.921 
1907.612 
1908.326 
1912.146 

1918.37     P 
1920.582 
1927.707 
1929.063 
1937.661 

1938.579 
1939.56     P 
1939.901 
1943.060 
1943.74-4 

1951.9? 
1953.407 
1954.709 
1965.357 
1980.010 

1980.699 
1993.570 
1993.906 
1995.723 

30 
I 
1 
1 
1 

5 
1 
2 
1 
2 

3 
1 
2 

40 
2 

25 
4 

20 

12 
1 
6 
2 
4 

15 
2 
1 
! 
2 

10 
2 
2 

40 
1 
8 

15 

3 
2 
I 

15 

24 

24 

23 

I 
34 

44 
34 

33 

3d»('F)4s 
3d» 

3d74s» 
3d»('F)4j 

3d» 

3d«('D)4p 
3d»('F)4p 
3d»('F)5p 
3d»('D)4p 
3d»('F)4p 

3d'4j»-3d»(»F)5p 
3d74s»-3d8(»F)5p 

3d»('G)4p-3d«(»F)5g 
3d» - 3d»(3F)4p 

3d»(3F)4p - 3d»('D)4d 

3d»(»F)4s - 3d»('D)4p 
3d'4s»   3d»(»F)7p 

3d»(»F)4s-3d»(!D)4p 
3d'4s*-3d»(»F)5p 
3d'4s»-3d»(JF)5p 

3d74j«-3d8(3P)5p 
3d74s»-3d8(3F)5p 
3d74s» - 3d»(*F)5p 
3d'4s,-3d»('P)5p 
3d74s»-3d»(3F)5p 

h.t-4 >-3d8(3F)5p 
3d74s»-3d»(3F)5p 

3d'('F)4s - 3d»('D)4p 
3d74s» 3d8(3F)5p 
3d74s»-3d8(3F)5p 

3d8(3F)4s - 3d»(3P)4p 
3d«(>D)4s - 3d»('G)4p 

3d74s»-3d8(3F)5p 
3d»-3d8(3F)4p 

3d74sJ-3d»(3F)5p 

3d74sI-3d"(3F)5p 
3d8('D)4s-3d8('G)4p 

3d74s3-3d8(3F)5p 
3d74s2-3d8(3F)5p 
3d74s*-3d*(3F)5p 

3d»-3d8(3F)4p 
3d74s2-3d8(3F)5p 
3d74s2-3d8(3F)5p 
3d74sa-3d8(3F)5p 
3d74s2-3d8(3F)5p 

3d9(3F)4s-3d«CP)4p 
3d»-3d8(3F)4p 

3d74s2-3d8('F)5p 
3d74s»-3d8(3F)5p 

3d»-3d8(3F)4p 
3d8('D)4s-3d8(3P)4p 

3d74s2-3d8('G)5p 
3d8(3P)4s - 3d8('G)4p 
3d8(>D)4s - 3d8(3P)4p 

3d8('D)4s - 3d8(3P)4p 
3d8(3P)4p - 3d8(3P)4d 
3d8(3P)4p - 3d8(3P)4d 
3d8('D)4s - 3d8(3P)4p 

•F-»D' 
g*D - «F° 

4F - »F° 
»F - »F* 

j«D - «F' 

KJ0 
«F 
4F 

*F°--G 
g*D-*G° 
•D° - »F 

2H-«F° 
iF - *D° 
«F_ »F» 
«F - «F° 

'P 
«F 
«F 
«P 

«S° 

<So 

4F-«G" 

*G° 
«G° 
2D° 
«G° 

«F - «F° 

«F - «p° 
»D - *F° 
4F-<F° 

*2D   «D° 
«F - <F° 

4F - «D° 
2D - 2F° 
<F - *D° 
4F - «D° 
«F - *D° 

*2D - *D° 
•F - 4F° 
■•F - «F° 
«F - «D° 
-F - «F° 

»F. 4p° 

*F - <D° 
«F - «D° 

g2D - *D° 

»H-*G° 
4p . ip° 

2D.4S« 

2D . JSo 
4po . «p 
4p° . tp 
*D - 2P° 

7/i-% 

»A-% 

*4-% 

%-% I Sll 
%-% ISll 

Sll 
Sll 
Sll 
Sll 
Sll 

%-% 

%-* 

*-% 
»A-3.« 

%-% 

%-H4 ISll 
•A-* I Sll 

Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Sll 

•A-% 
%-% 
%-% 
%-% 
%-% 

%-% 

%-»A 

% - Si   K8 

Sll 
Sll 
Sll 
Sil 
Sll 

Sll 
Sll 
Sll 
Sll 
Sll 

K8 
Sll 
Sll 
Sll 
Sll 

Sll 
K8 
Sll 
Sll 
Si! 

Sll 
Sll 
Sll 
Sll 

Sll 
Sll 
Si. 
Sll 
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Ni HI 

NICKEL III (Ni*+), Z = 
Ground State  ls22s*2ps3s23p«3de 3F4 

lonization Potential 283 700 cm 

28 

(26 electrons) 
35.17 eV 

Ni HI 

Ni III 
Ni HI 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

, f<2.652 
652.837 
653.496 
654.445 

j   654.768 

655.120 
656.431 
656.724 
657.304 
657.668 

Ni HI 
Ni HI 
Ni III 
Ni III 
Ni III 

3d7CI-)4s-3d«4sf«nUr, 

33d'MpL4S"3d64s'6D)4p 
3d7CF)4s-3d64s(«ni4r, 

3d7(«f)4»-3d»4s(«D)4p 

3d'(*F)4s 
3d7(<F)4s 
3d7(<F)4s 
3d7(<F)4s- 
3d7(«F)4s - 

3d'(<F)4s 
3d'(4F'4s 
3d'CF)4s 
3d7(«F)4s 

3d7(<F)4s • 

b3F - u3F° 
a5F - y'F° 
a5F 
b3F 
a5F 

ysF° 
■u3F° 
ysF" 

•3d«4s(<D)4p 
3d«4s(«D)4n 
3d»4s(4D)4p 
3d«4s(«D)4p 
3ds4s(<D)4p 

3d«4s(«D)4p 
3d«4s(<D)4p 
3d«4s(«D)4p 
3d«4s(«D)4p 
3d«4s(«D)4p 

3d7lr
4s-3d84s(eD)4p 

3d7!<F)4S-3d«4s(°D)4p 

3d'(4F)4S-3d«4s(«D)4p 

3d«-3d7(»H)4p 

a5F - y5F° 
a5F - ysF° 
b3F-u3F° 
b3F-u3F° 
b3F  u3F° 

b3F - t3D° 
a5F-x5D° 
b3F-t

3D° 
asF - x5D° 
b3F - t3D° 

a5F-x»D' 
b3F - !3D° 
a5F-x5D° 
b3F - t3D° 
a5F-x5D" 

4-3 
3-3 
4-5 
3-2 
2-2 

3-4 
2-3 
4-4 
3-3 
2-2 

4-3 
5-4 
3-2 
4-3 
2-1 

S9 
S9 
S9 
S9 
S9 

S9 

S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

a5F 
a5F 
a5F- 
a5F- 

xsD° 
x'D" 
x5D° 
x5D° 

b3F - y5F° 

?a3F-y'H°        ? 

3-3 
l-O 
2-2 
l-I 

4-3 

4-5 

S9 
S9 
S9 
S9 
S9 

S9 
S9 

|S9 
S9 
S9 
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Ni III Ni III 

Element Wavelength Intensity Multiplei Configuration Ten« J   J Reference» 

Ni III 689.210 100 S9 
Ni 111 70C.I68 200 3d»-3d'(»F)4p a!D - v»D* 2-3 S9 
Ni III 701.361 1 3d* - 3d"»H)4p ga'F - y»H° 45 S9 
Ni HI 701.778 100 3d,-3d'f»F)4p a'D-y'D" 2-2 S9 
Ni III 705.991 0 3d» • 3d'^H)4p ga'F - y»ir 3-4 S9 

Ni III 707.754 0 3d»-3d'(»D)4P ga'F - x'P* 2-2 S9 
Ni III 708.853 5 3d*-3d7(2D)4p ga'F-z'D" 3-2 S9 
Ni III 709.027 100 S9 
Ni III 711.518 20 3d*-3d7(2Dj4p ga'F - x»F° 4-3 S9 
Ni III 711.772 100 3d«-3d'(*F)4p a'P - v'D° 2-2 J9 

Ni III 712.976 100 3d'-3d'(»F)4p a'P - v'D° 1-1 S9 
Ni III 713.332 300 3d,-3d'(«F)4p a'P - v'D° 2-3 S9 
Ni III 713.385 300 3d8-3d'(2F)4p a'P - v»D° 1-2 S9 
Ni III 714.254 100 3d«-3d'CF)4p a'P - v'D° 0-1 S9 
Ni III 714.965 1 3d,-3d'(*F)4p a'P-y'D" 2-2 S9 

Ni III /15.563 100 3d«-3d7(2P)4p ga'F - y'P* 3-2 S9 
Ni in 716608 20 3d*-3d'(,F)4p aJP-y'D° i-2 S9 
Ni III 716.708 20 3d,-3d'(,F)4p a3P   ..m° i -2 S'» 
Ni III 718.287 10 S9 
Ni HI 718.480 500b 'd8-3d7(2D)4p *a'F - x'F" 3-3 S9 

Ni III 718.674 100 3d'-3d7(2P)4p ?a1F - y»P° 2-1 S9 
Ni III 720.337 15 3d»-3d7(»D)4p «a'F - x3F° 3-4 S9 
Ni III 721.259 200 3d,-3d7(,D)4p ga'F - x2F° 2-2 S9 
Ni III 721.418 100 3d«-3d'(»P)4p ga'F - z'P° 2-. S9 
Ni III 722.094 300 12 3d«-3d7(2D)4p ga'F - w»D° 4-3 S9 

Ni III 724.471 20 3d»-3d7(»H)4p ga'F - xKr 4-4 S9 
Ni III 725.196 250 12 3d*-3d7(2D)4o ga'F - w'D° 3-2 S9 
Ni III 727.313 15 3d8-3d7(2H)4p ga'F-x'C 3-3 S9 
Ni III 729.249 too 12 3d"-3d7(2D)4p ga'F - w'D" 3-3 S9 
Ni II! 729.820 500 3d8-3d7(2H)4p ga'F - xH3° 4-5 S9 

Ni III 730.014 50 3d«-3d7(2D)-»p ga'F - w'D° 2-2 S9 
Ni 11! 730.109 250 11 3d8-3d7(2P)4p ga'F - x'D" 4-3 S9 
Ni III 731.481 150 3d8-3d7(2D)4p ga'F - w'D° 2-1 SJ 
Ni III 731.696 400 3d8-3d7C!H)4p ga'F - x'G° 3-4 S9 
Ni III 732.158 300 3d8-3d7(2H)4p ga'F - x'G° 2-3 S9 

Ni III 733.807 20 3d7(«P)4s - 3d84s(4D)4p b'P - u'F°       ? 1-2 S9 
Ni III 734.100 5 12 3d8 - 3d'(2D»4p ga'F - w'D° 2-3 S9 
Ni III 737.419 50h 11 3d8-3d'(2P}4p ga'F - x'D° 3-3 S9 
Ni III 738.258 200 11 3d8-3d7(2P)4p ga'F - x'D° 3-2 S9 
Ni III 740.235 100 11 3d8-3d7(2P)4p ga'F - x'D" 2-1 S9 

Ni III 740.620 30 3d8-3d7(cG)4p ga'F - z'F° 4-3 S9 
Ni III 742.391 3 11 3d8-3d7(»P)4p ga'F - x'D" 2-3 c.; 
Ni III 743.275 2 11 3d8-3d'(2P)4p ga'F - x'D° 7-2 S9 
Ni III 74J,955 100 3d8-3d'(2G)4p ga'F - y'G° 4-4 S9 
Ni II; 744.400 5 3d8-3d7(2G)4p ga'F - y'G° 4-3 S9 

Ni III 744.784 100 3.J8-3d7(2F)4p a'G-x'G" 4-4 S9 
Ni III 745.058 40 3d8-3d7('G)4p ga'F-z'H" 4-5 SV 
Ni III 746.319 50h 3d8-3d7(4P)4p ga'F - z'P° 3   2 S9 
Ni III 747.015 30 3d" - 3d7(2F)4p a'G - w'F° 4-3 S9 
Ni III 747.213 20 3d8-3d7(4P)4p ga'F - z'Pr 2-1 S9 

Ni III 747.697 3 3d"-3d7(2F)4p a>G - v'D° 4-3 S9 
Ni III 747.989 300 9 3d8-3d7(2G)4p ga'F - y'G° 4-5 S9 
Ni III 749.677 200 8 3d8 - 3d7(4P)4p ga'F - z5P° 4-3 S9 
Ni III 750.053 300 3d8 - 3d7(2G)4p ga'F-z'G" 4-4 S9 
Ni HI 750.983 150 4 3d8 - 3d7(2G)4p ga'F - y'F° 4-3 S9 

Ni III 751.333 150 6 3d8-3d7(4P)4p ga'F - y'D° 4-3 S9 
Ni III 751.573 150 9 3d8   3d7(2G)4p ga'F - y'G° 3-4 S9 
Ni III 752.023 200 9 3d8-3d7(2G)4p ga'F - y'G° 3-3 S9 
Ni III 752.603 100 4 3d8-3d7(2G)4p ga'F - y'F° 3-2 S9 
Ni HI 753.252 30 3d8-3d7(2G)4p ga'F-z'F° 2-3 S9 

Ni III 753.378 lOh 3d8-3d7(2F)4p a'G-w'F" 4-4 S9 
Ni III 756.687 100 5 3d8 - 3d7(2G)4P ga'F-z'H" 4-4 S9 
Ni HI 757.201 50 9 3d8-3d7(2G)4p ga'F - y'G° 2-3 S9 
Ni HI 757.397 5 3d8-3d7(4P)4p ga'F - z5P° 3-3 S9 
Ni III 757.195 300 4 3d8-3d7(2G)4p ga'F - y'F° 2-2 S9 

H    He    Li   Be    B    C    N   O    F   Ne    Na   Mg   Al   Si   P   S   Cl    Ar   K    Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cr.   7n   Ga   Ge    As   Se   Br   Kr 
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Ni III Ni HI 

tlcmcnt Wavelength Intensity      Multiple!                             Coaf H:JI _tMir. Term i   1 References 

Ni III 758.039 

- 
150                                                         3d,-3d'lJD)4p a'D-y'P" 2-1 S9 

Ni III 758.733 25C                  4                                     3d* - 3d'<Ki)4p ga3F - y3F* 3-3 S9 
Ni III 758 773 250                  4 3d'-3d t*Gj4p *a3F - y'F" 4-4 Sv 
Ni HI 759.098 100                  6 3d«-3d'(4P*4p ya3F - y3D* 3-3 S9 
NI III 760.02» '5 6 3d*-3d'l4P)4p ga'F - y3D*        ? 2-1 S9 

Ni III 760.452 10 3d,-3d'('G)4p ga'hz'H" 4-5 S9 
Ni III 760.684 5 6 3d«-3d'<4P)4p (?a2F - y3D'        ? 3-2 S9 
Ni III 762 951 5 3d*-3d'(4P)4p *a3F - z'P' 2-1 S9 
Ni HI 764.014 100 3d'-3d7<1G)4p rfa*F  y'F" 2-3 Sy 
Ni III 764 354 50 6 3d*-3d'(4P)4p jfa3F • y3D° 2-3 S9 

Ni III 765.726 50 3d"-3dM2D)4p a'D-x'P' 2-1 S9 
Ni li! 766.000 

r- 6 3d,-3d7(<P)4p Sa'F   y3D' 2-2 S9 
Ni III 766.6°3 100 3d*-3d'(1G>4p #a3F - y*F° 3-4 S9 
Ni III 767.400 5 3d*-3d'<«P)4p ga'F - y5ir 4-4 S9 
Ni 111 770.216 400 3d'-3d7(2D)4p a'D-y'F" 2-3 Sv 

Ni III 772.040 200 3d«-3d7<2D)4p a'D - x'P° 2-2 S9 
N; III 773.4M 100 3d"-3d7(iD)4p a3P-y'P' 2-1 S9 
Ni III 775.364 5 3d"-3d'(1l))4p a3P-y'P° 1 -1 S9 
Ni III 776.884 5 3d'-3d'(,D|4p a3P-y'P° 0   1 S9 
Ni III 777.18! 100 S9 

Ni III 778.806 500 3d,-3d7(,D)4p a'D-z'D" 2-2 S9 
Ni III 780.572 30 3d7(a2D)4s-3d«4s(4D)4p b'D   u3F°        ? 2-2 S9 
Ni III 781.486 50 3d8-3d7<2D)4p a'P   x3P 2-1 s<> 
Ni III 783.419 30 3d*-3d7(2D)4p a'P - x3Pa 1 -1 S9 
Ni III 785.020 200d 3ds-3d7(»P)4p a'D - y»K 2-1 S9 

Ni III 786.145 20 3d'-3d7(2D)4p a3P-y'F° 2-3 S9 
Ni III 788.039 300 3d8-3d7(2D)4p a3P-x3r 2-2 S9 
Ni III 788.298 200 3d8-3d7(2P)4p a'D-z'P" 2-1 S9 
Ni III 790.000 20 3d8-3d7(2D)4p a3P - x3P° 1 -2 S9 
Ni III 790.450 20 3d»-3d7('D)4p a'D - x3F° 2-3 S9 

Ni III 797.092 30 3d8-3d7(2D)4p a3P - z'D° 1 -2 S9 
Ni III 798.572 2 3d" - 3d7(zD)4p a'D   w3D° 2-2 S9 
Ni III 800.332 100 3d8-3d7(2D)4p a'D-w'D" 2-1 S9 
Ni III 801.145 20 3d8-3d7('H)4p a'D-x3G° 2-3 S9 
Ni III 801.591 100 3d8-3d7(2P)4p a3P - y3P° 2-1 S9 

Ni III 803.490 20 3d"-3d7(2D)4p a'D-w3D° 2-3 S9 
Ni III 803.612 3 3d»-3d7(2P)4p a3p . v3p° 1 -1 S9 
Ni III 805.007 200 3de-3d7(2P)4p a3P-z'?° 2-1 S9 
Ni III 805.263 20 3d8-3d7(2P)4-> a3P - y3P° 0-1 S9 
Ni III 807.055 100 3d»-3d7(!'P)4p a3P-z'P° 1 -1 S9 

Ni III 807.213 30 3d»-3d7(2D)4p a3P - x3F° 2-3 S9 
Ni III 808.711 10 3d8-3d7(2P)4p a3P-z'P° 0-1 S9 
Ni III 811.568 500 3d8-3d7(2K)4p a'G-y'H" 4-5 S9 
Ni III 813.426 10 3d8-3d7(2P;4p a'D-x3D' 2-3 S9 
Ni III 815.718 5h 3d8-3d7(2D)4p a3P - w3D° 2-2 S9 

Ni III 817.544 5 3d»-3d7(2D)4p a3P - w3D° 2-1 S9 
Ni III 817.833 20 3d9-3d7(2D)4p a3P - w3D° 1 -2 S9 
Ni III 818.389 1 3d8-3d7(2H)4p a3P - x3G° 2-3 S9 
Ni III 819.237 10 3d8-3d7(4P)4p a'D - z3P° 2-1 S9 
Ni III 819.665 5 3d8-3d7(2D)4p a3P - >.v3D° 1 -1 S9 

Ni III 820.851 50 3d8-3d7(2D)4p a3P - w3D° 2-3 S9 
Ni III 821.373 15 3d8 - 3d7(2D)4p a3P - w3D° 0-1 S9 
Ni III 824.292 20 3d8-3d7(4P)4p a'D-z3P° 2-2 S9 
Ni III 825.300 10h 3d8-3d7(4P)4p a3P - z3P° 1 -0 S9 
Ni III 826.138 500 3d8-3d7(2H)4p a'G-y'f 4-4 S9 

Ni III 826.501 200 3d8-3d7(2G)4p aD-z'F 2-3 S9 
Ni III 828.109 100 3d8 - 3d'(2D)4p t'G-y'F" 4-3 S9 
Ni III 828.491 3 3d8-3d7(2P)4p a3P - x3D° 2-! S9 
Ni III 830.666 10 3d8 - 3d7(2P)4p a3P - x3D° 1-1 S9 
N: III 831.229 100 3d8 - 3d7(2P)4p a3P - x3D° 2-3 S9 

Ni HI 831.487 5 3d7(4F)4s-3d7(b2D)4p asF - w3P°       ? 1 -1 S9 
Ni HI 832.284 5 3d8-3d'(3P)4p a3P - x3D° 2-2 S9 
Ni HI 834.058 20 3d"-3d'(2H)4p a'G - ysH° 4-4 S9 
Ni HI 837.025 20 3d8-3d'(2H)4p a'G - y3H° 4-5 S9 
Ni II' S37.266 50 3d' - 3d7(4P)4p a'P - z3P° 2-1 S9 
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Ni III Ni HI 

Element 
r ■ 

Wavekaf<h Intcnuty      Multipel '                          Configuration Term J   J References 

Ni III 
■                ' 

839.478 5 
, r '     ■"   ■ -          *    — ■ ■ 

3d"   3d7(4P)4p a*" - z»P° 1 -1 S9 
N> III 841 256 20 3d«   3d'CP)4p a'P - z3P° 0-1 S9 
Ni III 841.825 2 3d* - 3d7(4P)4p a'D-y'D* 2-2 S9 
Ni III 842 142 500 3 3d*   3d7i4F)4p ga'F - z'D° 4  3 S9 
Ni 111 842.546 50 3d'-3d7(4P)4p a'P - z»P° 2-2 S9 

Ni III 844 787 50 3d*  3d7(4P)4p a'P - z'P° 1-2 S9 
N: 111 844.859 100 3d»-3d'(JG)4p a'P-z'F° 2-3 S9 
Ni HI 845.242 400 3 3d8-3d7(4F)4p «a3F - z3n 3-2 S9 
Ni III 847.433 300 3 3d«   3d7(4F)4p ga'F   z3D° 2-1 S* 
Ni III 849 810 5 3d,-3d7(3G)4p a'P-y»G0 2-3 S9 

Ni 111 851 521 15 3d'-3d'(,D)4D a'G - x3F° 4-3 S9 
Ni HI 851 788 15 3d8-3d7(4F)4p *a3F - z'D 2-2 S9 
Ni III 852.567 lOh 3d8-3d7(4F)4p ga'F - z'F° 4-3 S9 
Ni III 853.398 5 3d,-3d'('P)4p a'P-y'D" 2-1 S9 
Ni III 855.719 2 3d8   3d7(4P)4p a'P-y-r," i -1 S9 

Ni 111 855.922 lOOd 3d8-3d7(4P)4p a'P  zsP° 2-2 S9 
Ni HI 856.506 50 2 3d8-3d7(4F)4p ga'F - z'F° 3-2 S9 
Ni III 856.684 50 3d»   3d7(4P)4p a'P - z'P° 2-3 S9 
Ni HI 857.087 200 ! 3d8-3d7(4F)4p ga'F-z'G0 4   4 S9 
Ni 111 8" 550 50h 3d8-3d7(4P)4p a3P-y3D° 0-1 S9 

Ni HI 858.198 20 3d8-3d7(4P)4p a'P - z'P° 1 -2 S9 
Ni III 858.861 20h 3d8-3d7(4P)4p a'P • y3D° 2-3 S9 
Ni HI 859.387 20 3d8-3d7(4P)4p a3P-z'P° 1 -1 S9 
Ni II! 859.854 50 S9 
Ni HI 860.238 150 3d"-3d7(4F)4p ga'F - ?H}° 3-3 S9 

Ni HI 860.642 300 2 3d« - 3d7(4F)4i, ga3F - z'F° 4-4 S9 
Ni HI 860.905 10 3d»-3d7(4P)4p a3P - y'D° 2-2 S9 
Ni III 862.882 300 2 3d«-3d7(4F)4p ga'F - z3F° 3-3 S9 
Ni HI 863.217 300 2 3d"-3d7(4F)4p ga'F - z'F° 2-2 S9 
Ni HI 867.023 50 1 3d«-3d7(4F)4p ga'F - ZKJ" 2-3 S9 

Ni III 867.194 100 1 3d"-3d7(4F)4p ga3F - z3G° 3-4 S9 
Ni HI 867.508 300 1 3d«-3d7(4F)4p ga'F - z3G° 4-5 S9 
Ni III 869.702 200 2 3d»-3d7(4F)4p ga3F - 7.3F° 2-3 S9 
Ni III 869.926 10 3d8-3d(!1H)4p a'G - z3I° 4-5 S9 
Ni III 870.845 200 2 3d8-3d'(4F)4p ga'F - z'F° 3-4 S9 

Ni HI 875.641 150 3d«-3d7(4P)4p a3P - z3S° 2   1 S9 
Ni III 877.852    P 3d8 - 3d7(2H)4p a'G-x'G° 4-5 S9 
Ni HI 878.078 30 3d8-3dVP)4p a3P - z3S° 1 -1 S9 
Ni III 879.471 50 3d8-3d7(4F)4p ga'F-zHJ" 4-4 S9 
Ni III 880.028 20 3d8-3d7(4P)4p a'P-z'S° C-I S9 

Ni III 882.642 20 3d8-3d7f4P)4p a'P-y4D° 2-1 S9 
Ni II! 883.849 50 3d" - 3d7t4F)4p ga'F   z'G° 4-5 S9 
Ni HI 885.103 3 3d8-3d7(4P)4p a3P - y'D" 1 -1 S9 
Ni III 885.455 2 3d8-3d'(4F)4p ga'F - z'D° 4-3 S9 
Ni III P36.924 10 3d8-3d7(4F)4p ga'F-z'G" 3-3 S9 

Ni III 890.131 5 3d8-3d7(4F)4p ga'F - z'G° 3-4 S9 
Ni HI 892.041 3 3d»-3d7(4F)4p ga'F - zKT 2-2 S9 
Ni HI 893.533 50 3d8-3d'(2G)4p a'G -z'F° 4-3 S9 
Ni III 900.008 100 3d"-3d7(2G)4p a'G-z'H" 4-5 S9 
Ni III 904.294 50 3d8-3d7(2G)4p a'G-y'G" 4-5 S9 

Ni HI 968.100 20 13 3d8-3d7(4F)4p a3P - z3D° 1-1 S9 
Ni III 970.478 50 13 3d8-3d7(4F)4p a3P - z3D° 0-1 S9 
Ni HI 970.790 20 13 3d8-3d7(4F)4p a'P-z'D" 2-2 S9 
Ni III 973 786 300 13 3d8-3d7(4F)4p a3P - z3D° 1 -2 S9 
Ni HI 979.589 400 13 3d8-3d7(4F)4p a'P - z3D° 2-3 S9 

Ni HI 1305.344 100 3d'(4F)4s-3d7{4P)4p a5F - y«D° 5-4 S9 
Ni III 1321.804 10 3d7(4F)4s-3d7(4P)4p a'F - y'D" 4-4 S9 
Ni HI 1328.084 75 3 \7(4F)4s-3d7(4F)4p a'F - y'D° 4-3 S9 
Ni HI 1330.787 2 3d7(2F)4s-3d7(b»D)4p a'F ■ v'F°        ? 3-3 S9 
Ni III 1341.421 10 3d7(4F)4s-3d7(4P)4p a'F   y'D" 3-3 S9 

Ni HI 1342.148 50 3d7(4F)4s-3d7(4P)4p a'F - y'D° 3-2 S9 
Ni III 1351.256 30 3d7(4F)4s - 3d7(4P)4p a'F - y»D° 2-1 S9 
Ni III 1352.052 20 3i!7(4F)4s-3d7(4P)4p a'F - y'D° 2-2 S9 
Ni III 1353.512 20 3d,'(4F)4s-3d7(4P)4p a'F - y'D" 1-0 S9 
Ni III 1357.802 50 3d7(4F)4s - 3d7(*P)4p a'F-y'D" 1 -1 S9 
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Ni III Ni III 

E lenient Wivelength intcoiity Multiple! Confisutition Term 1-3 References 

Ni III 1362.783 3 3d7(«D)4s-3d7(»F)4p a'D - v»D*       ? 1-1 S9 
Ni III 1374.49! 5 3d7(4F)4p-3d7(4F)4d z»F-8 4-5 S9 
Ni III 1374.660 10 3d7(4F)4s - 3d7(4P)4p b'F - z'P* 3-2 S9 
Ni III 1376.183 15 S9 
Ni III 1382.077 10 3d7(4F)4j-3d7(«G)4p b*F - y*G" 4-5 S9 

Ni III 1337.870 ■\ 3dVF)4s - 3d7(4P)4p b»F-zsP° 4-3 S9 
Ni III 1388.629 5 S9 
Ni III 1389.149 1 3d7(4F)4s-3d7CG)4p b'F - z'Gc 4-4 S9 
Ni III 1389.735 20 3d7(4F)4p - 3d7(4F)4d z*F°-7 4-4 S9 
Ni III 1392.377 30 3d'CF)4s-3d'(«G)4p b'F - y'F 4-3 S9 

Ni III 1395.459 10 S9 
Ni III 1401.214 15 3d7(4P)4s - 3d'(»D)4p a«P-z'D° 3-2 S9 
Ni III 1403.113 15 3d7(4F)4p-3d7(4F)5s zsF"- e»F 5-4 S9 
Ni III 1405 279 10 S9 
Ni III 1405 421 10 3d7(4F)4p-3d7(4F)5s zsD°-e»F         ? 4-4 S9 

Ni III 1406.250 50 3dT(4F)4p-3d7(4F)5s ziF°-e*F 4-4 S9 
Ni III 1409.000 15 S9 
Ni III 1409.974 5 3d'(4F)41,   3d'(4F)5s z»D°-e*F         ? 3-3 S9 
Ni III 1410.126 10 S9 
Ni III 1410.344 15 S9 

Ni HI 1410.446 3 3d'(4F)4p - 3d7(4F)4d z5F'-6 3-3 S9 
Ni III 1410.642 5 S9 
Ni III 1412.304 50 3d7(4F)4p-3d'(4F)5s z5F"-e'F 5-5 S9 
Ni III 1413.211 5 3d7(4F)4s - 3d7(*G)4p b»F - y»F° 2-2 S9 
Ni III 1414.389 20 S9 

Ni III 1414.916 15 3d7(Hi)4s - 3d7(*H)4p aKJ-y'H"       ? 4-5 S9 
Ni III 1415.467 3 3d7(4F14p-3d7('F)5s z'F^-e'F 4-5 S9 
Ni III 1415.909 5 S9 
Ni III 1416.956 75 3d7(4F)4p-3d7(«F)4d z5F° - 5 5-6 S9 
Ni III 1417.249 2 3d7(4F)4p-3d7(4F)4d z5F°- 4 5-5 S9 

Ni II! -.417.387 2 3d7(4F)4s - 3d7(«G)4p b'F - y»F° 3-3 S9 
Ni ill 1417.841 10 S9 
Ni III 1418.292 5 3d7(aID)4s - 3d7(»F)4p b'D-v'D"        ? 2-2 S9 
Ni III 1419.382 10 3d7(4F)4s - 3d7C<j)4p b'F - y»F° 4-4 S9 
Ni III 1420.448 75 3d7(4F)4p - 3d7(4F)4d z'F" - 4 4-4 S9 

Ni III 1421.082 10 3d7(4F)4s-3d7(4P)4p b3F - y3D°       ? 2-1 S9 
Ni III 1423.722 10 S9 
Ni III 1424.511 100 3d7(4F)4p-3d'(4F)4d z5F"- 3 4-5 S9 
Ni III 1425.737 5 S9 
Ni Hi 1427 087 5 S9 

Ni HI 1427.639 20 3d7(4P)4s - 3d7(*P)4p a5P - yJP° 3-2 S9 
Ni III 1427.914 3 3d7(4P)4s - 3d7('P)4p asp   yjp- 2-1 S9 
Ni HI 1428.870 200 3d7(4F)4p-3d7(4F)4d z5G° - 8 5-4 S9 
Ni HI 1434.133 30 3d7(4P)4s - 3d'(»P)4p asp. y3p<^ 2-2 S9 
Ni III 1434.306 200 3d7(4F)4p-3d7("F)4d z5F° - 2 5-4 S9 

Ni HI 1435.609 10 S9 
Ni HI 1438.152 2 3d'(4P)4s-3dVD)4p a5P - x3F° 2-2 S9 
Ni HI 1439.809 20 S9 
Hi HI 1442.235 5 S9 
Ni HI 1445.374 40 3d7(4F)4s - 3d7(1G)4p b»F - y»F° 3-4 S9 

Ni HI 1446.748 15 35 3d7(4F)4p - 3d7(4F)5s z5D° - e'F 4-5 S9 
Ni HI 1448.175 30 3d7(4F)4p - 3d7(4F)4d z5F°-1 5-4 S9 
Ni III 1451.504 200 3d7(4F)4p - 3d7(4F)4d z5F°-1 4-4 S9 
Ni HI 1452.532 20 S9 
Ni HI 1453.882 50 S9 

Ni m 1457.430 10 3d7(4F)4s - 3d7(4P)4p bsF - ysD° 4-3 s-» 
Ni HI 1457.575 10 Ss 
Ni III 1457.829 50 SV 
Ni III 1458.284 5 S9 
Ni HI 1461.649 10 3d7(4F)4p-3d7(4F)4d zsG°-6 4-4 S9 

Ni III 1462.239 5 S9 
Ni HI 1464.989 5 S9 
Ni III! 1465.606 10 36 3d'CF)4p-3d7(4r>5s zHJ" - esF 6-5 S9 
Ni III 1466.027 5 S9 
Ni III 1469.836 3 3d7(4F>'.p - 3d7(4F)4d z5D° - 2 4-4 S9 
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Ni III Ni III 

 T 
Element Wavelength Intensity Multiple) j                          Configuration Term J-J Reference! 

Ni III 1470.642 2 
 r 

i 
3d7(4F)4p - 3d'(*F)4<l z«G°-5 6-5 S9 

Ni III 1473.939 5 S9 
Ni III 1474 402 5 S9 
Ni III 1475.368 15 37 3d7(4F)4p-3d7(4F)5s z*G*-e3F 5-4 S9 
Ni II! 1475.662 5 S9 

Ni III 1477.801 10 38 3d7(4F)4p - 3d7<4F)5s z'F"-e'F 4-3 S9 
Ni III 1478.252 10 3d7(4P)4s - 3d7(2D)4p b3P-y'P° 0! s» 
Ni III 1478.854 10 S9 
Ni III 1483.044 10 3d'(4F)4p - 3d7(4F)4d z*G° - 3 •>-4 S9 
Ni HI 1484.268 3 3d7(4F)4p - 3d7(4F)5s zKJ" - e»F         V 3-4 S9 

Ni III 1488.424 3 37 3d7(4F)4p-3d7(4F)5s z»G°  e'F            j 4-3 S-> 
Ni III 1491.111 1 3d7(H3)4s - 3d'(»H)4p a»G - y'H' 5-6 S? 
Ni ill 1491.309 2 3d7(4F)4p - 3d'(4F)4d zHi' - 7 5 ■', S9 
Ni III 1492.622 30 3d7(4F)4p-3d7(4F)4d z5D° - 2 • -| S9 
Ni III 1492.990 30 S9 

Ni III 1495.641 20 38 3d'(4F)4p-3d'(4F)5s z3F° - e*F 4-4 S9 
Ni III 1498.338 5 S9 
Ni III 1501.311 5 38 3d7(4F)4p-3d7(4F)5s z3F°  e'F 3-3 S9 
Ni III 1505.165 5 3d7(4F)4s - 3d7(4P)4p b3F - y»D°        ? 2-2 S9 
Ni III 1506.518 1 37 3d7(4F)4p - 3d7(4F)5s zKT - e3F 4-4 S9 

Ni HI 1512.046 10 3d7(4F)4p-3d7(4F)4d z*F' - 7 4-5 S9 
Ni III 1526.305 5 3d7(«F)4p-3d7(«F)4d z*G° - 8             ? 3-4 S9 
Ni III 1536.246 5 S9 
Ni III 1540.759 50 3d7(KJ)4s-3dJ(1H)4p b'G-y'G" 4-4 S9 
Ni III 1547.641 20 3d'(*G)4s - 3d7(2D)4p b'G-y'F' 4-3 S9 

Ni III 1552.365 10 3d7(4P)4s-3d7(2D)4p b3P-x3P° 2-2 S9 
Ni III 1555.598 2 3d7(4P)4s   3d'(4P;4p a»P - z3P° 3-2 S9 
Ni III 1568.569 5 3d7<K})4s-3d''(JH)4p b'G - ,-3H° 4-4 S9 
Ni HI 1579.999 15 3d7(4P)4s - 3d7(2D)4p b3P z'D' 2-2 S9 
Ni HI 1586.909 1 3d7(*G)4s - 3d'(2D)4p aKi - wsD' 3-2 S9 

Ni HI 1589.625 2 3d7(*G)4s-3d7(»H)4p a'G - x*G° 5-4 S9 
Ni HI 1597.077 3 3d7(IG)4s-3d7(1H)4p aHi - x*G° 3-3 S9 
Ni HI 1597 899 3 3d7('P)4s-3d7(2P)4p bJP-z'P' 0-1 S9 
Ni HI 1598.073 15 S9 
Ni III 1600.294 10 3d7(4F)4s - 3d7(4F)4p a5F - z'F° 5-4 Sv 

Ni HI 1602.505 lü 3d7(4P)4s-3d7(2P)4p b'P-z'P" 1-1 S9 
Ni III 1604.537 300 3d7(4P)4s - 3d7(<P)4p asp  zsp° 3-3 S9 
Ni HI 1609.876 100 3d7(4P)4s-.,d'(4H)4p a5P - zsP° 2-2 S9 
Ni HI 1610.534 20 3d7(4P)4s - 3d7(>G)4p a5P - y3F° 3-3 S9 
Ni III 1612.165 30 3d7(4P)4s - 3d7(4P)4p a5P - y3D° 3-3 S9 

Ni III 1612.474 10 17 3d7(4F)4s - 3d7(4F)4p a5F - z»G0 4-4 S9 
Ni III 1612.730 30 3d7(4P)4s-3d7(4P)4p a5P - zsP° 2-3 S9 
Ni HI 1612.966 1 3d7(4P)4s - 3d7(4P)4p a5P - y3D° 1-1 S9 
Ni III 1615.597 2 3d7(2G)4s  3d7(2H)4p aKi - xHT 5-5 S9 
Ni HI 1618.127 15 S9 

Ni HI 1618.801 » 3d'(4P)4s-3d7(2G)4p a5P-y3i"° 2-3 S9 
Ni HI 1619.414 20 3d7(4P)4s - 3d7t4P)4p a5P-y-D° 3-2 S9 
Ni III 1619 642 30 3d7('P)4s - 3d7(2P)4p b3P-z'P° 2-1 S9 
Ni HI 1620.443 100 3d'(4P)4s-3d7(4P)4p a5P - y3D° 2-3 SO 
Ni HI 1621.830 50 3d7(4P)4s - 3d7(4P)4p asP - L5P° 1-2 S9 

Ni HI 1621.942 50 17 3d7(4F)4s-3d7(4F)4p asF - zKT 2-3 S9 
Ni HI 1623 622 35 3d7(2D)4s-3d7(2D)4p a3D - x3P° 2-1 S9 
Ni III 1624.220 20 17 3d7('F)4s - 3d7(4F)4p a*F-zsG° 5-5 S9 
Ni III 1626.096 100 3d7(4P)4s-3d'(4P)4p a5P - 7sr'' 1 -1 S9 
Ni HI 1627.751 3 3d'(4P)4s-3d7(4P)4p afP-y*D° 2-2 S9 

Ni HI 1629 000 25 3d'(a2D)4s-3d7(sD)4p a3D - x3P° 3-2 S9 
Ni HI 1630.120 3 3d7(2P)4s-3d7(8D)1p aip.y>p° 1 -1 S9 
Ni III 1630.602 5 3d7(2H)4s-3d7(»H)4p a3H-y'G* 4-4 S9 
Ni HI 1631.479 2 Jd7(2G)4s-3d7('D)4p b'G - x3F° 4-3 S9 
Ni III 1631.754 2 3d7('P)4s - 3d7(»D)4p c3P - x3P° 1-2 S9 

Ni HI 1632.166 100 !7 3d7(4F)4s-3d'(4F)4p a'F-zKT 3-4 S9 
Ni III 1639.996 25 3d7(4P)4s-3d'(<P)4p asP - y3D° 1 -2 S9 
Ni III 1644.466 1 3d7(«H)4s-3d7(2H)4p a3H - y3H° 5-4 S9 
Ni HI 1649.771 100 17 3d7(4F)4s - 3d7(4F)4? a5F   z3*)" 4-5 S9 
Ni HI 1652.866 300 3d7('H)4s-3d7(2H)4p a3H - y3H" 6-6 S9 
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Ni III Ni III 

Elcmcm Wavelength lntcnul)      Mulnplei Configuration Term 

Ni Ul 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni Hi 

1653 119 
1656.126 
1659 438 
1661 786 
1662 311 

1695.599 
1695 910 
16% 195 
1698 176 
1698 381 

1699 024 
i 699.349 
1701.081 
1701 599 
1702 591 

1703.467 
1703 925 
T/04.128 
[704.641 
I 706 041 

1706 24C 
1707.242 
1707.346 
1707.426 
1708.552 

1709 901 
1711.779 
1712.893 
1713.864 
1714.698 

1715.303 
1715.931 
1716.886 
1718.184 
1718 365 

1718.873 
1719.008 
1719.458 
1719 892 
1720.708 

Ni III 1665 859 
Ni III 1666 102 
Ni HI 1666 828 
Ni HI 1672.213 
Ni HI 1673 659 

NI HI 1676.054 
Ni HI 1680532 
Ni III 1682029 
Ni HI 1682 443 
Ni III 1683.471 

Ni III 1683.688 
Ni III 1684 515 
Ni HI 1685 085 
NI HI 1685 977 
Ni III 1686.216 

Ni ... 1687 897 
Ni Ill 1689 121 
Ni III 1690.372 
Ni III 1690 634 
Ni III 1690 974 

N III 1692.219 
N II! 1692.514 
N Ill 1693.559 
N 111 1694 307 
Ni HI 1694.582 

200 
250 

10 
200 

I 

20 
20 
20b 
50 
10 

I 
10 
10 

I 
2 

30 
I 
5 
5 

75 

400 
5 

20 
5 

15 

3h 
1000 

5 

30 
5 
5 

50 
5 

10 
8 

iO 
60 
10 

50 
3 

10 
60 
10 

15 
10 

200 
200 

10 

S00 
10 

5 
10 

100 

650 
100 
75 
iO 

150 

20 
20 

500 
50 
20 

T 

16 
16 

25 

16 
16 

16 

25 

30 

'6 

25 
25 
30 
25 

16 
16 

16 
15 
15 

15 

30 

16 
15 
25 

3d'(»H)4s-3d'(»H)4p 
3d7(»H)4s - 3d7(»H)4p 

3 ,'(a*D)4» - 3d'(«D)4p 
3d'(*H)4» - 3d'(*H)4p 
3d'(,P)4s-3d'(,D)4p 

3d'(»P)4s • 
3d'('H)4s 

3d'(,H)4» 

3d'(4-p;4s 

3d7(4F)4s 
3d7(4F)4s 
3d'(*D)4s 

3d'('D)4p 
3d'(,H)4p 

3d7('H)4p 

3d'(4P)4p 

3d7(4F)4p 
3d7(4F)4p 
3d'(*D)4p 

3dVF)4f -3d7(»F)4p 

3d7(4P)4s-3d7(2D)4p 
3d,(«F)4s-3d,(»F)4p 

3d7(a»D)4s-3d7(2D)4p 

3d7CP)4s - 3d7(4P)4p 

3d7(»F)4s-3d7(2F)4p 

3d7(2F)4s - 3d7(,F)4p 

3d7(fG)4s-3d7(2G)4p 
3d7(4F)4s - 3d7(4F)4p 
3d7(4F>4s-3d7(4F)4p 
3d7(4P)4s-3d7(4P)4p 
3d7(2F)4s-3d7(2F)4p 

3d7(2F)4s-3d7(2F)4p 
3d7(4F)4s-3d7<4F)4p 
3d7(2P)4s-3d7(2D)4p 
3d7(4F)4s-3d7(4P)4p 
3d7(4P)4s • 3d7(2P>4p 

3d7(2F)4s-3d7(»F)4p 
3d'C'P)4s-3d,(4P)4p 
3d7(2G)4s-3d7(2G)4p 
3d,(aG)4s-3d7(2G)4p 
3d7(aF)4s-3d'(1F)4p 

3d7(4F)4s-3d7(4F)4p 
3d7(JG)4s-3d7i2G)4!- 
3d7(sF)4s-3d7(2ri4p 

3d7(2F>4,-3d7(2F)4p 

'd'(2P)4s- 
3d7(4P)4s- 
3d7(4P»4s- 
3d7(2G)4s- 
3d7(4P)4s- 

3d7(4F)4s- 
3d7(4F)4s- 
3d7(2D)4s- 
3d7(4P)4s■ 

3d7(2H)4s- 

3d7(4F)4s- 
3d7(4FI4s- 
3d7(4F)4s • 
3d7(2G)4s 
3d7(4F)4s- 

3d7(2G)4s 
3d7(2PK4s- 
3d7(4F)4t 
3d7(4F)4s- 
3d7(4P)4s 

3d7(2P)4p 
3d7(4PKp 
3d'(4P)4p 
3d7('G)4p 
3d7(4P)4p 

3d7(4F)4p 
3d7(4F)4p 
3d7(2P)4p 
3d7(4P)4p 
3d7(2H)4p 

3d7(4F)4p 
3d7('F)4p 
3d7(4F)4p 
3d7(2G)4p 
3d7('F)4p 

3d7(2G)4p 
3d7(2PMp 
3d7(4F)4p 
3d7MF)4p 
3d7(4P)4p 

r II References 

a'H-y'H" 
a'H • y'H° 
a'D-z'D" 
a'H y'H° 
c'P-z'D' 

a'P-x'P" 
a'H - y'H' 

a'H - y'H' 

b'P-z'P" 

a'F - zKT 
asF - z*G° 
a'D   i>D" 

c'F - v»D° 

b'P w'D° 
c'F - v'D° 
b'D-y'P" 

a5P   y »D 

c'F - v'D° 

c'F-x'G° 

a'C-z'^ 
a5F - z«C° 

a5P z'S' 
c'F   v'D° 

c'F w'F 
a5F z*G° 
a'P x'P" 
a5P y'D 
b'P x*D" 

c'F v'D° 
a5P y5.y 
a'G z'F° 
j'G -y'G° 

w'F° 

asF-zsG° 
a'G - y'G 
c'F-y'ir 

c'F • v'D' 

c'P-z'P° 
a'P y5D° 
a5P - y5D' 
a'G - y'G° 
a5P-y5ir 

a5F 
u5F 
a'D 
a5P 
a'H 

z*G° 
z»G° 
y'P° 
y5D° 
y'G° 

a5F-zsG° 
a5F - z'D' 
a5F - z»D° ...   Z,G. 

z'D" 

a'. 
a'G 
a'F 

aXi-y'G' 
c'P-z'P° 
a'F - iH}° 
a'F - z'D° 
a'P-y'D" 

I   5-5 
5   5 
3-2 
4-4 
I -2 

1 I 
5-6 

4-5 

1 -0 

4-3 
5-5 
2-2 

2 1 

2-3 
2-2 
2-1 

3-4 

3-2 

4-4 

5-5 
5-6 
4-4 
1 - 1 
2-3 

3 3 
3-2 
I -2 
3-3 
1 - I 

3-3 
3-2 
3-3 
4-4 
4-3 

4-3 

4-5 
2-2 
2-1 
1 -0 
5-4 

3-4 
4-3 
3-2 
5-4 
5-4 

3-4 
0- I 
2-3 
2-1 
I - 1 

s» 
s» 
St 
S9 

S9 
S9 
S9 
S9 
S9 

s» 
S9 
S9 
s» 
S9 

S9 

Sv 
Sv 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
St 
St 
S9 

S9 
S9 
S9 
S9 
St 

S9 
S'> 
S9 
S9 
S9 

S9 
S9 
£9 
S9 
S9 

S9 
St 
S9 
St 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 
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Ni III Ni HI 

hicment Wavelength Inientii) Muluplei ConfiguraUon Term J   J Reference» 

Ni HI 1721 256 200 30 3d'(«G)4s   3<J7(Hi)4p a»G ■ y*XT i   3-5 
1 

Ni ill 1721.799 0 3d,('D)4s-3d'(»P)4p a'D   y'P* 2-2 s- 
Ni HI 1 ?22 038 15 3dVP)4s-3d'(«P)4p a»P - y»D* 1 -2 S9 
Ni HI 1722.283 400 16 3d7(4F)4s   MVF)4p a'F - z*G' i -2 s<< 
Ni HI 1722.790 20 30 3d",H3)4s   3d'(Ki)4p aKJ   yHT 45 S-» 

Ni III 1723.793 150 3d7u'ü)4s-3d7('D>4p a»D   x3F" 3-4 s<* 
Ni HI 1724291 75 28 3d'<*G>4s-3d7<»G|4p aHi   y'F 3-2 SS 
NI HI 1724.523 50 15 3d7(4F)4s-3d7(4F>4p a»F   z»D' 1-0 Sv 
Ni HI 1727 640 20 1 »d,(,D)4»-3d'(1D)4p a'D • x3F' 2-2 SV 
NI HI 1728.738 20 3d,('F14s-3d'<»r)4p c»F   w*F* 3   4 Sv 

NI HI 1729 219 ;   2 3d7<,P)4s-3d7<*I))4p a'P-z'D' 1 -2 SS 
NI III 1729 384 i', 3d'(4P)4s   3d7<»P>4p b'P   x'D'       ? 2-3 S9 
NI III 1730 255 112 3u'(4P)4s   3d'(4P)4p b3P   z'P 0-1 S9 
NI HI 1730 483 75 15 3d7(4F)4s-3d7(4F)4p asF   z5D '■   1 S9 
NI HI 1731 733 i 3d7<K;)4s-3d'(4P)4p i<i - z5P° 4-3 s, 
NI HI '. 1733.129 250 15 3d7(4F)4s-3d7(4Fi4p a»F - ^D' 2-2 SV 
NI HI 1733 762 50 3d'(Ki(4s-3d7(Hi)4p a*G   7/G' 4-4 SV 
NI HI 1735 628 2 : 3d7(4P)4s-3d7(4P)4p b3P   i'V 1 -: Sv 
Ni 111 ! 1735 713 5 j Sv 
Ni III 1736.011 50 ! 3d'<,F)4s-3d,(*F)4p c'F   w3F 4   4 Sv 

NI 111 ] 1736051 50 3d7(»F)4s-3d'(»F)4p <.3F - w3F* 2-2 Sv 
Ni !1I 1738 252 500 15 3d7(4F)4s-3d'(4F)4p asF   . "D 3-3 Sv 
NI III 17*8.785 300 28 3d7<2G)4s-3d7(2G)4p aHi - y3F' 4-3 Sv 
Ni IK : 1740.671 15 | 3d'(=G)4s-3d7(4P)4p aHJ   y3D 4-3 Sv 
Ni III 174~718 10 i 3d7<2F)4s-3d7<7F)4p c3F - w3F 3-2 Sv 

Ni III 1740.944 30 3d7<2H)4s-3d7<2Hi4p a3H   .-'! ■; .*. So 
Ni III 1741 963 300 21 3d7(4F)4s-3d7<4P)4p b3F   7»D' 4-3 Sv 
Ni 111 1743.903 1 15 3d'<4F)4s-3d7(4F»4r, a*F - z5P 1-2 Sv 
N. !II : 1747 01-. 550 15 3d7(4F)4« • 3dT(4F)4p a5!    zsI) 4-4 Sv 
Ni III 1747.680 50 3d7(a2l))4s-3d7(;'l))'.p h'D-y'F 2-3 S'l 

Ni III 1749.203 1 3d7(,H)4s-3d'(JHHp a'H-y'H' 5-4 Sv 
Ni III i 1752.427 300 21 3d7(4P)4s   3d7!4F4p b'F   z3I) 3-2 Sv 
Ni lil 1 1753 011 400 3d'(2H)4>>   3d~(2H|4p a3H   z3I 6-7 Sv 
Ni  III 1753.150 » 3d'(b2D)4s-3d7(b2l))4p HI) - v»F° 2-3 Sv 
Ni III 1753.377 Id 29 3d7<»G)4s- 3d7(2G>4p a3G-z3H' 5-4 SV 

Ni III 1755.757 1 3d7(4P)4s-3d7(*P)4p MP ■ Z3P 2-1 Sv 
Ni III 1756.151 1 3d7l2P)4s-3d7<M>>4p ^p   waIr 2-3 SV 
Ni III 1756 801 l ■ 3d7(2fi|4s-3d'l2(il4p a3G   y3P 3-3 Sv 
Ni HI 1757 034 25 3d7U2I))4s-3d7lsD)4p b'D-x'P 2-2 Sv 
NI HI 1758.468 if! 3d7(4P)4s-3d7(4P)4p h-'F - z3P 1 -2 Sv 

Ni HI 1760.260 20 Jd7(2P)4s-3d7<=P«4p a'P-v3P 1 -1 SV 
Ni III 1760.560 150 21 3ri7!4F)4s - 3ii7f<;F-)4p b'F - z3lV 2-1 Sv 
Ni III 1762 394 20 ! H(2H)4s-3d7(2H)4p a'H - y3H 5-5 Sv 
Ni H! 1763.607 2n u;(2P)4s-7d7<2I))4p C3|> . W3|) 1 -1 Sv 
Ni  Mi 1764.688 800 14 3d7(4F)4s - IdVFMp a5F - z5F 5-4 Sv 

Ni HI 1765.229 3d'(b2D)4s-3d7(b2D)4p b»D-v»F' 3-3 Sv 
Ni III 1767.938 500 14 3d7(4F)4s   3d7(4F/4p a5F - z5F 4-3 Sv 
Ni 11! 1769.641 lOOt 14 id7(4F)4s-3d7(4I)4p a5F • z5F' 5 - 5 Sv 
Ni III 1770 "-.3 i 3d7(4F>4> -3d7(4I)4p a5I - /5n 3-4 Sv 
Ni 111 1771 *v2 160 14 3d7(4P)4,-3d7(4F)4p asF-zsF' 2   1 Sv 

Ni III 1773.788 40 T. 3d7(2G)4s-3d7(2G>4p ati-z'H' 5-5 Sv 
Ni HI 1774.640 111 Sv 
Ni HI 1775.750 IM) 3d7(a2n>4s-3d7(2DI4p a3D - w3D 3-3 Sv 
Ni III 1776.068 400 3d7(2G>4s-3d7i2G)4p a'G-z3!!' 5-6 Sv 
Ni III 1776.802 30 3d7(2P)4s- 3d7(2P)4p a'P-z'P 1 - 1 SV 

Ni III 1777.227 Hi >d7(2P)4.,   3d7(2D)4p c3P - w3D' 0- 1 Sv 
Ni III 1778.583 10 Sv 
N'  HI 1778.730 30 3d7<2D)4s-3d7(2I)»4p a3D   w3I) 2-2 Sv 
Ni III 1779.127 20 3d7(4P)4s-3c;7(4Pl4p h'P   z3P' 2-2 Sv 
Ni III 1779.442 30 21 3d7(4F)4s-3d7(4F)4p h3F   z3l) 2-2 Sv 

Ni III 1781.088 15 3d7(2G)4s-3d7<2G)4p a3G - y3¥° 4-4 Sv 
Ni III .781.279 50 21 3d7(4F;4s-3d7CF)4p b'F   zJD 3-3 Sv 
Ni III 1782.747 60 14 3d7(4F)4s-?d7(4F)4p a5F   z5F° 1 - 1 Sv 
Ni HI 1784.882 75 3d7l2H)4s-3d7(2H)4p a3H   x3G° 4-3 Sv 
Ni III 1786.927 60 14 3d7(4F)4s-3d7(4F)4p a5F   z5F" 2-2 SV 
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Ni III Ni III 

Elemenl Wivelavjth        lalenuty   ; Multiple! (cnfifuration Tt.ta }   i Re ;ren«< 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni HI 
NI III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni II] 
Ni III 
Ni III 
Ni HI 
Ni III 

Ni III 
Ni III 
Ni III 
Ni HI 
Ni III 

Ni III 
Ni III 
Ni III 
Ni III 
Ni III 

Ni III 
Ni III 
Ni III 
N. Ill 
N. HI 

Ni III 
Ni HI 
Ni III 
Ni III 
Ni III 

Ni IE) 
Ni HI 
Ni III 
Ni III 
Ni III 

Ni III 
Ni HI 
Ni III 
Ni III 
Ni III 

Ni HI 
Ni Hi 
Ni HI 
Ni HI 
Ni III 

1787 456 
1788.301 
1788 502 
1789 888 

I 1789.983 

: 1790.402 
1790.934 
1791.644 

i 1792 513 
| 1792 994 

1 i794 904 
1795 192 

| 1798.366 
1799 023 
1800.031 

1801 506 
1804 394 
1806.457 
1806.550 
1807.056 

1807.245 
1809.200 
180: 335 
1810.489 
1811 689 

1812539 
1812 769 
1814.082 
1815 307 
1815.398 

I 1815.650 
1816990 
1817598 
1819.275 
1819.325 

1822918 
1823.061 
1823.936 
1825.084 
1828 279 

1828.672 
1830.006 
1830.075 
1830 859 
1833.669 

1834.381 
1834.890 
1836.843 
1839 092 
1840 421 

1841 866 
1843 406 
1843.689 
1845.'41 
1847.275 

1849.319 
1849.473 
1849.540 
1853.480 
1854.149 

1857.158 
1858.750 
1859.480 
1866 163 
1867 706 

2 
200 
150b 

3 
5 

25'J 
200 
200 
25 
100 

200 
20 
20 
5 

20 

50 
30 
30 
30 
50 

300 
5 

15 
150 
200 

3 
20 

1 
20 
15 

2h 
1 

15 
300 

3 

25 
800 

I 
20 
15 

15 
400 
200 
15 
20 

15 
2(1 
30 

1 
40 

15 
50 

I 
15 

650 

100 
50 
75 
30 

800 

0 
300 

2 
s 

3 

27 

27 

14 

14 

20 

20 

20 
20 

34 

19 

19 

19 

3d'(,D)4*-3d'(,D)4p 
3dT(*G)4s - 3dT(«G)4p 
3d'('F)4» - 3d'(4F)4p 
3dr(aP)4» - 3d'(4P)4p 
3d'(»H)4»-3dT('H)4p 

3d'(«G)4s - 3d'(*GMp 
3d'(«H)4* - 3d'(*H)4p 
3d'(*F)4s - 3d'(4F)4p 

3d»<a*D>4» - 3d7(»D)4p 
3d'(»G)4$-3d7(,G)4p 

3d'(4F)4s - 3d'(4F)4p 
3d'(*H)4s - 3dTH)4p 
3dVF)4s - 3d'(4F!4p 

3d7(4F)4< - 3d'(4F)4p 

3d'(4F)4j - 3dr(4F)4p 
3d'(,P)4s-3d'(*P)4p 
3d'(4P)4s   3d'(4P)4p 

3d7(»H)4s- 
3d'(4F)4s- 
3d'('F)4s - 
3d7('H)4s- 
3d'(«H)4s - 

3d'(brD)4s- 
3d7(*G)4s- 
3d7('D)4s- 
3d'(,P)4s- 
3d7('G)4s • 

3d'(b1D)4s 
3d7(4P)4s- 
3d'(4P)4s- 
3d7(*G)4s • 
3d7(4F)4s- 

3d7(4P)4s 
3d7(4F)4s■ 
3d7(*H)4« 

3d'(a*D)4s 
3d7(4P)4s- 

3d7(»H)4r 
3d7(4FMp 
3d7(4F)4p 
3d7(iH)4p 
3d7(»H)4p 

3d7(b*D»4p 
3d7(*G)4p 
3d'(*D)4p 
3d7(*P)4p 
3d7(»G)4p 

3d7(b'D)4p 
3d7(4P)4p 
3d7(4P)4p 
3d7CG!4p 
3d7(4F)4p 

3d7(4P)4p 
3d7(4F)4p 
3d7('H)4p 
3d7('P)4p 
3d7(4P)4p 

3d'(b»D)4s-3d7<b2D>4p 
3d7(4F)4s-3d7(4F)4p 
3J7(4F)4s   3d7(4F)4p 

3d7(2P)4s-3d7(2P)4p 

3d7(2G)4s-3d7(2G)4p 
3d7(2P)4s-3d7(2D)4p 
3d7(4P)4s-3d7(4P)4p 

3d7(2D)4s 
3d7(4P)4s- 

3d7(a:D)4s- 
3d'(4P)4s 
3d7(4F)4s• 

3d'(»G)4s 
3d7<2F)4s- 
3d7(4F)4s 
3d7(4P)4s 
3d'(4F)4s 

3d7('G)4s 
3d'(2H)4s 
3dVF)4s 
3d7(4F)4s 
3d7j'P)4s 

3d7(4P)4p 
3d7CP)4p 
3d7('P)4p 
3d7(4P)4p 
3d7(4F)4p 

3d7(*G)4p 
3d7('F)4p 
3d7(4F)4p 
3d7(4P)4p 
3d7(4F)4p 

3d'(4P)tp 
3d7(2H)4p 
3d7(4F)4p 
3dT(4F)4p 
3d7(4P)4p 

a»D - w'D* 
»Hj   Z-H* 

b'F - z'F* 
c*P-z'r 
a'H   z'V 

aKJ 
a'H 
a*F 
b'D 
b'G 

a»F 
a'H 
a»F 

z'H' 
x"G" 
z*F 
z'D° 
z'F° 

i*h° 
z'P 
z»F* 

a»F   z'F° 

b'F - z'F' 
c'P - x'D* 
b'P - yHV 

a-H x»G° 
b'F - z'V 
a'F z»F« 
a'H - z'P 
a'H - z'l* 

b'D - w'P° 
b:G - y»G" 
a'D • w'D° 
c'P - x»D° 
b'G   y»Cc 

b'D 
b'P 
b'P 

w'P° 
z'P° 
zsP° 

b'G-/'H° 
a'F - z'F' 

b'P zsP° 
b'F z'F° 
a'H x'G 
a'D x'D 
b'P y'D 

b'D w'P 
b'F z'F° 
b'F z'F° 

c'p-x'ir 

b'G - y»G° 
a'P- w'D° 
b'P-y'D" 

a'D - z'P" 
b'P zsP° 
b'D-z'P" 
b'P zsP° 
b'F - z»G° 

b-G-zKJ" 
a'F-x'G" 
b'F-z'G" 
b'P y»D° 
b'F-z'G" 

b'G - y'D" 
a'H   z'P 
b'F - z'F" 
b'F - z'F" 
a'P-z'P" 

2-1 
3-4 
4-3 
1-0 
5-5 

4-5 
5-4 
3-3 
2-2 
4-3 

4-4 
6-6 
1-2 

4-5 

3-2 
2-3 
i    l 

6-5 
2-3 
2-3 
4-5 
5-6 

2-1 
4-4 
I 1 
I -I 
4-3 

2-2 
0-1 
1-2 
4-5 
3-4 

1 -1 
4-4 
5-5 
3-3 
2-1 

3-2 
3-3 
2-2 

1 -2 

4-5 
1    1 
I -2 

1 -0 
2-3 
2-1 
2-1 
2-3 

4-4 
3 4 
3-4 
2-3 
4-5 

S» 
s» 
S9 
S9 
s» 

S9 
S9 
s» 
S9 
s» 
S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
St 

S9 
S9 
S9 
S9 
S9 

S9 
S9 

is9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
S9 

S9 
S9 
S9 
S9 
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Ni HI Ni III 

fcleracm 
i '  

Wavelength 
< 1 * :—' '  

Intensity    | Multiple! j                          ( onfgurauoo Teim 
'■' 

References 

Ni Hi ! 8ft*.201 20 S» 
Hi II! IS7V061 5 3d'('F)4$ - 3dV«F)4p «'F - y'D* 3-2 S9 
Hi HI igao.4*» 5 3d7ia«D)4s-5d7<4P)4p aJD - z»P° 3-2 SO 
Ni in ! «1,2 6*6 25 S9 
Ni III 1885 864 !0 S9 

Ni HI 1890.15$ 15 3d7(»G)4S-3d7(«G)4p b'G-z'H* i* S9 
NI HI 1895.479 5 3d7(*F>4*-3d7(»P)4p a'P - x»D'        ? 1-1 S9 
NI HI 902 607 50 3d'CP)4»-3d'<«P)4p b*P-z*Sc 0-1 S9 
Ni HI 190:262 15 3d'(»G)4s - 3d7(«G)4p b'G - y»F° 4-4 S9 
Ni III 1)09.091 5 3d'(4P)4» • 3d'(4P)4p b»P-z>S° 1 -1 S9 

Ni III IS 13.890 3"? 3d'(Kj)4s - 3d'(»G)4p b'G - z'H" 4-5 S9 
Ni III I9H.076 3 3dT(*D)4s - 3d'(«P)4p a»D - z*r 1 -1 S9 
Ni III I9W .75 1 3d'(,H)4s-3d'(«H)4p a'H-z'l" 5-5 S9 
Ni II! 1911919 1 3d7(»H)4s - 3d7(*G)4p aJH - y»G° 5-4 S9 
Ni III 191: 409 5 3d'(»r>4s - 3d'('P)4p a'P - x»D° 1-2 S9 

Ni III 1915 497 5 3d'(a1D»4s - 3d't*H)4p b'D-x»G° 2-3 S9 
Ni HI 1915 i34 & 3d'(,H)4s-3d'(»H)4p a'H-xK}0 5-4 S9 
Ni HI 1922'.'1 I 3dVH)4s   3d'(«G)4p a*H - yK5* 6-5 S9 
Ni HI 1923 443 5 3d7(»D)4s-3d7(»G)4p a'D-z'F" 2-3 S9 
Ni HI 1930431 200 18 3d7(V)4s-3d7(4F)4p bsF   zKT 4-5 S9 

Ni HI 1933 50     P 3d7(4P)4j - 3d7(4P)4p b'P - z'S° 2-1 S9 
Ni III 1935.947 c 3d'(4P)4j - 3d'(4P)4p b»p. y»D° 0-1 S9 
Ni HI 1936 10 2 3d7(b»D)4s - 3d'(b5D)4p b»D - u»D° 2-2 S9 
Ni III 1939 40 3 3d'(*P)4$ • 3d7(4P)4p c*P-y»D* 1-1 S9 
Ni III 1939 588 100 3d'(»H)4j-3d7(,H)4p a'H-zT 5-6 S9 

NI HI 1941 41 0 3d7('H)4s-3d7(,G)4p a3K - yH3" 4-3 S9 
NI HI 1941 58 0 3d7(b*DMs - 3d7(b»D)4p b3D - u3D° 2-3 S9 
Ni !!! !942 64 0 3d7(4P)4s-3d7(4P)4p b»P - y*D° 1 -1 S9 
Ni iii 1942 886 10 S9 
NI III 1944.36 2 3d7("P)4s - 3d7(4P)4p b'P - y*D° 1 -2 S9 

Ni III 1950.90 o 3d7(b2D)4s - 3d7(blD)4p b3D - u3D° 3-2 S9 
Ni III 1952 540 200               It. 3d7(4P)4s-3d7(4P)4p a5P - zsS° 3-2 S9 
Ni III 1955.74 0 3d7(»H)4s-3d7(2G)4p a'H - z'G° 5-4 S9 
Ni III 1956.402 3 3d7(bJD!4s-3d7(b2D)4p b'D - u3D° 3-3 S9 
Ni III 1956 964 20 18 3d7(4F)4s-3d7(4F)4p b3F - z*G° 3-4 S9 

Ni III 1961.324 5 3d7(elD)4s   3d7(,G)4p a3D - y3F° 3-3 S9 
Ni III ! 963 73 2 3d7(a2D)4s-3d7(4P)4p a3D   y3D° 3-3 S9 
Ni II! 1964.689 100 24 3d7(4P)4s-3d7(4P)4p a5P - z5S° 2-2 S9 
Ni 111 1968.053 3 3d7(4P)45-3d7(4P)4p b3P - y5»° 2-3 S9 
Ni III 1969.62 0 3d7(4P)4s   3d7(4P)4p b3P - y»D" 2-2 S9 

Ni HI 1970.54 0 3d7(2P)4s   3d7(4P)4p u'P-z'P" 1-2 S9 
Ni III 1974.493 15 3d7(a,D)4s-3d7(4P)4p rD - y3D° 7-2 S9 
Ni III 1974.780 15 3.l7(4F)4s-3d7(4F)*p baF - zHT 2-3 S9 
Ni II! 1977.84 1 3c7(4F)4s • 3d7(4F)4p b !F - z5D° 4-4 S9 
Ni II! 1980.248 2 3d(,H)4s-3dnjG)4p ;i'H - z'G° 4-4 S9 

Ni III 1982.538 50 24 3d7('P)4s-3d7(4P)4p a5P - z»S° 1-2 S9 
Ni HI 1987.83 lh 3d i»D)4s-3d7(4P)4p a'D - zJP° 2-1 S9 
Ni III 1993.362 10 3d7(.aD)4s-3d7(,P)4p b'P-x3D° 2-2 S9 

S2S-206  II     73 -  3S 
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Ni IV Ni IV 

NICKEL IV (Ni3+), Z = 28 
Ground State   ls22s22p63s23p83d7 4F9/2 (25 electrons) 

Ionization Potential [476 000] cm'1;  [59] eV 

Element Wavelength     ;   Intensity      Multiolet 

Ni 
NI 

Ni 
Ni 
Ni 

N 
N 
N 
N 
Ni 

NI 

Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
NI 

Ni 
Ni 

Ni 
Ni 
Ni 
Ni 
Ni 

Ni 
Ni 
Ni 
Ni 

N; 
Mi 
Ni 
Ni 

Ni 
Ni 

Ni 
NI 

Ni 
Ni 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
!V 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
!V 
IV 
IV 
IV 

IV 
'.V 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

I 

533.155 
534.408 
536.302 
536556 
536.849 

537.073 
537.976 
538.520 
539.027 
539.609 

539.72 
540.80"? 
541.434 
541 709 
542.099 

542.33 
542.53 
543.20 
543.807 
544.0! 

545.08 
546.75 
549.10 
549.33 
552.44 

554.90 
573.06 
575.816 
576.378 
577.203 

577.788 
579.008 
579.172 
579.833 
593.156 

593.848 
594 291 
594.702 
595.248 
5%.C50 

602.50 
1309.340 
1314.760 
1319.139 
I 324 857 

1327.655 
1328.470 
1329.885 
1336.790 
1337.737 

1338.786 
1339.071 
1345.718 
1346.083 
1350.215 

1356.078 
1357.063 
1363.258 
1371.679 
13-82-443 

200 
210 
630 
570 
490 

460 
690 
200 
220 
611 

150 
450 
?fcu 
390 
210 

210 
560 
130 
100 
iio 

130 
no 
140 
140 
130 

It» 
90 

410 
440 
250 

200 
690 
4t>0 
45(1 
120 

100 
130 
300 
160 
400 

140 
30 
30 
3 Oh 
iOO 

50 
70 
10 
70 
100 

70 

760 
740 
650 

650 
760 
560 
580 
380 

Configuration Term 

3d7 - 3d8(4D)4p 
3d7 - 3d8(sP)4p 
3d7-3d8(5D)4p 
3ü7-3d8(5D)4p 
3d7 - 3d"<;D)4p 

3d'-3de(iP)4p 
3<,'-3d*(«J 4p 
3d7-3d«(5D)4p 
3d7-3d8(5D)4p 
3d7-3d«(5D)4p 

3d7 - 3d«(sl»4p 
3d7 3d8(5D)4p 
3d7-3d-;(5D>4p 
3d7 - 3d8(iDv4p 
3d7-3d«'iD)4p 

3d7 

3d7 

3d7 

3d7 

3d7 

3d«(5D)4p 
3d8(5D)4p 
3d8(°D)4p 
3d'(5D)4p 
3d8(5D)4p 

3d7-3d8(5D)4p 
3d7 - 3d6(5D)4p 
3d7-3ds!!'D' Ip 
3d7-3d6(5ni4p 
3d'-.1d«(5L)4p 

3d'' • 3d«C'S))4p 
3d7 - 3d6(sD)4p 

3d" -3d»(5D)4p 
3d7-3d6(5I))4p 
3d7-3d8(5l))4p 

3d7 - 3d- (5D)4P 

3d7-3d8isO)4p 
3d7-3d6( u;4p 
3d7-3d«;'D)4p 
3d7-3d6(5D)4p 

3d7 

3d7 

3d' 
3ci7 

3d7 

-3d8(sD)4p 
■3d«(5D)4p 
3d6(5D)4p 
3d6(5D)4r. 

■ 3J8(sD)4p 

3d7-3d"(5D)4p 
3d6(5D)4s 3d8(5l»4p 
3d6(5DUs-3da(5D)4p 
3d8('si>)4s-3di8(5D)4p 
3'r-(sD)4s-3d6(5D)4p 

3d8(*»)4s-3d6(5D)4p 
3d6(5D)4s-3d8(5D)4p 
3d8(5I))4s 3d6(5D)4p 
3d°(bO)4s-3dG(5l))4p 
3d6(5D)4s-3d6(5D)4p 

3d6(5D)4s 
3d8(5I))4- - 
3d8(5D.4s- 
.',d6(5»)4s- 
3d6(5D!4s- 

3d'('D>4p 
3d6(5D)4p 
3d:6(5D)4p 
3d*(5D>4p 
3d6(5I»4p 

3d8(5D)4s-3d6(5I);4p 
3d6(5D)4s-3d6(5D)4p 
3d8(5D)4s-3dfi(5D)4p 
;d6(,D)4s-3d8(5D)4p 
3d8(5D)4s - Jtf8(5D)4p 

*a4F - z4F* 
ga4F - z4F' 
l>a4F - z4F° 
ga*f z4F° 
ga'F  z4Fc 

ga*F - z«F0 

#a4F - z4D° 
ga4F - z4F* 
ga't- - z4F= 
ga4F -z4D° 

ga4F - z4F' 
ga4F - z4»° 
ga'F - z4D° 
ga«F - z4D° 
ga*F-z*D° 

ga*V - z°P° 
ga'F - z4Dc 

ga'h - z8PJ 

»a4F - z4D' 
ga*F  z8P' 

ga4F - z6P' 
ga4F - z8P 
ga"h - z8F° 
ga'F - z*F° 
ga"F - z8F° 

*a4F z8F° 
*a4F z8I) 

a4P Z4P 
a"P Z4P" 
a4P z4P° 

a4P Z4P° 
a"P Z4P° 
a4P 74P 
a"P Z4P" 
a4P z4nr 

a4P z4D° 
aJ!> z4Dc 

a4P 74D° 
a4P /*D" 
a4r z4D' 

a4P z8P° 
a6i) z4F° 
a8D 7.4F° 
a«D z"Fr 

a8D z4D° 

a8D z4D° 
a6D z4F° 
a6D 74D° 
a«D /."IT 
a6» 74D° 

asD 74D' 
a-D z8Pu 

a«D z°P° 
a8D z8P° 
a8D ?.6P° 

arD 78P'' 
a8D 7.6P° 
a6D Z8P" 
a8D 7,8P° 
a8D Z8P° 

J-J 

* -% 
%-% 
•k-Vt 

References 

% - %   F.'O 

%-% 
%-% 
%-% 
% -% 

%-% 
% - % 
% - % 
% -% 
7/2 -% 

% -% 
% -% 
% -'/i 
% -% 

V2 - % 

% -% 

% -% 
% - V» 
*.. - % 
./„. % 

% ■ 7<» 

P20 
P20 
P20 
P2'i 
P20 

P20 
P20 
P2Ü 
P20 
P2Ü 

P2Ü 
P20 
P20 
P20 

G4.P20 
P20 
G4.P20 
P20 
G:,P2Ü 

G«,P20 
G4.P20 
G4.P2C 
G4.P20 
(J4.P20 

G4.P20 
G4.P20 
P20 
P20 
P20 

P20 
P20 
P20 
P2Ü 
P20 

I'20 
P2<l 
P20 
P2fl 
P2Ü 

% - Ä G4.P20 
7/2 - % ' (J4,P20 
% -% I G4.P20 
% - % G4.P20 
% ■ %    G4.P20 

% -% 
72 - % 
% -% 
■% - % 

% -% 

% - % 
% - % 
% -% 
% - % 
v2 - % 

% -% 

% -% 
%   - 7/2 

% -7: 

G4.P20 
G4.P20 
Ci4.P20 
G4.P20 
Ü4.P20 

G4.P20 
P20 
P20 
P20 
P20 

P20 
P20 
P20 
P20 
P20 
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Ni IV Ni IV 

H lernen! Wavelength     I   Intcnnty    , Multiplei Configuration Term J   J References 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
l\ 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
!V 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

iV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 

IV 
(V 
IV 
IV 
IV 

1195.983 
1398.195 
1408.236 
1409 S46 
I4S (.461 

! 1418.501 
' 1419.583 
i 1421 225 
i 1425.802 
i 1426.362 

J 1427.453 
i 1430.186 
! 1430.43V 
I 1431.013 
i 1432.453 

I483.4.-.2 
1492.162 
1500.128 
1503.482 
1505.173 

1512.733 
1516.671 
1520.631 
1524.245 
1525.316 

1527.693 
1534.715 
1534.931 
1537.249 
1538.927 

1548.676 
1550.185 
1550.775 
1552.730 
1553.426 

1553.491 
1556.669 
1558.240 
1559.327 
1559.917 

1560.175 
1560.492 
1561.153 
1569.276 
1569916 

1582.531 
1584.297 
1605.357 
1631.376 
1633.349 

1635 707 
1655.643 
1657.878 
1671 645 

480 
780 

10 
640 
780 

150 
470 
620 
100 
5!0 

400 
430 
540 
370 
210 

1435.792 100 
1442.675 170 
1444 420 440 
1448.799 120 
1461.063 140 

30h 
100 
300 
310 
230 

600 
590 
660 
280 
710 

750 
810 
48(1 
700 
610 

1542.261 220 
1543.411 790 
1545.400 440 
1546.230 680 
1548.037 760 

450 
320 
700 

50 
690 

590 
230 
560 
440 
640 

690 
340 
200 

30 
400 

500 
100 
70 

100h 
20h 

300 
80 

200 
70 

150 

3d«(5D)4s- 
3d»(sD)4s- 
3d'(sP)4s- 
3d«<»D)4s - 
3d«(sD)4s - 

3d«(5D)4s 
3d«(sD)4s • 
3d«t5D)4s- 
3d«(iC)4s- 
3d8(5D)4s 

3d8(5D)4s 
3d«(5D)4s- 
3d«(5D)4s 
3dVD)4s- 
3d«(5D)4s. 

3d8<*D)4s 
3d«(5D)4s- 
3d'(5D)4s 
3d"(sD)4s 
3d8(5D)4s- 

3d8(5D)4s 
3d8(5D)4s 
3d8(5D)4s 
3d«(5P)4s 
3d«(5D)4s 

3d8(5I»4s 
3d8(5D)4s 
3d«(5D)4s 
3d8(5D)4s 
3d6(5D)4s 

3d8(5D)4s- 
3d6(5D)4s- 
3d6;5D)4s- 
3d8(5D)4s- 
3de(5D)4f.- 

3d«(5D)4s 
3d6(5n)4s- 
3d6(5D)4s- 
3d6(5D)4s- 
3d6(5D)4s- 

3de(5D)4s- 
3d6(5D)4s- 
3d8(5D)4s- 
3dB(5D)4s- 
3d6(5D;4s- 

3d6(5D)4s- 
3d6(5D)4s 
3d*(5D)4s- 
3d6(5D»4s- 
3d'(sD)4s- 

3d6(5D)4s- 
3d*(5DHs- 
3d8(5D)4s- 
3d6(5D)4s 
3d8(5D14s 

3d6(5D)4s 
3d8(5D)4s- 
3d6(5D)4s 
3d6(5D)4s- 
3ds(5D)4s- 

3d6(5D)4s- 
3d6(5D)4s 
3d6(5D)4s- 
3de(5D)4s- 
3d6(5D)4s 

3d«(5D)4p 
3d8('Dl4p 
3d8(5D)4p 
3d»(5D)4p 
3d8(5D)4p 

3d8(4D)4p 
3d'(5D)4p 
3d"(3D)4p 
3d"(»D)4p 
3d8(5D)4p 

3d8(5»)4p 
3d8(5D)4p 
3d8(iD)4p 
3d8(5D)4p 
3d8(5D)4p 

3d8(5D)4p 
3d8(sD)4p 
3d8(sD)4p 
3d8(5D)4p 
3d8(5D)4p 

3d6(5D)4p 
3d8(5D)4p 
3d8(5D)4p 
3d8(5D)4p 
3d8(5D)4p 

3d6(5I))4p 
3d8(5D)4p 
3d6(5D)4p 
3d8(5D)4p 
3ds(5D)4p 

3d6(5D)4p 
•3d*('D)4p 
3d6(5D)4p 
3d6(5D)4p 
3d6(5D)4n 

3d6(5D)4p 
3d6(5D)4p 
3d8(5Dl<*p 
3de(bO)4p 
3d6(5I)>4p 

3d6(5D)4p 
Jd*(*r»4p 
3d8(5D)4p 
3d6f5D)4p 
3d6(5D)4p 

-3d6(5I))4p 
3d6(»I))4p 
3d6(5D)4p 

■3d6(5i))4p 
3d8(sD»4p 

3d6;5I))4p 
3d8(5D)4p 
3d6(5D)4p 
3d8(5D)4n 
3d«(H))4p 

3d<;(5D)4p 
3d6(5D)4p 
3d8(5D)4p 
3d8(5D)4p 
3d8(5D)4p 

3d8(5D)4p 
3d"(5P)4p 
3d6(5I))4p 
3d8(5D)4p 
3d8(5D)4p 

a«D • z*F' 
a«D - z*F° 
a«D - z8F° 
a'D-z'F' 
a«D - z»F° 

a8D - z8F° 
a8D z*F' 
a«D - z8F 
a8D - z8F° 
a*D - z6F' 

% - % ' P20 

a8D- z«F° 
a4D- z4P° 
a8D- z8F° 
a8D- z'F" 
a4D z4P' 

a4D- 74P° 
a 0- Z4P° 
a40- Z4P° 
a4D Z4P° 
a4D- Z4P° 

a'O- i*r° 
a4D- z4F= 
a4D- z4F' 
a4D z4F° 
a4D z4F° 

a4D z4F° 
a"D z4F° 
a4I) z4F 
H4D z4D 
a4l) z'F' 

a8D z8Dc 

a8D z8D' 
a4D z4D 
a6D z6Dc 

a4D z4D' 

a4D z4D' 
a6D z6D 
a4I) z4D 
a6D z6I)' 
a8D 7.8D 

a4D z4D 
a4D z"D 
a8D z8D 
a6D 76D 
a6D z8D 

a6!) z6i) 
a4.) z«D 
a6D z6D 
a4D z4D 
asI) z6D 

a8D zeD 
a4I) z4D 
a4D z8P° 
a4D zsP' 
a4D z8P° 

a"D z8P° 
a4D z«F 
a4D z6P' 
a4D z'F° 
a4D z8Fl 

a4D z8F' 
a4D z8F' 
a4D - z"Ft 

a4D z'F* 
a4D • z*Fc 

% ■ »A 

* % 
% '/i 
+. % 

% % 
% % 
% ■A 
% % 
% % 
% "A 
lh ■A 
% % 
% % 
% % 

% % 
% % 
% % 
% % 
% % 

'k % 
% % 
% % 
% % 
% »A 

% % 
% % 
% % 
% % 
% % 

% 'A 
% % 
% % 
% % 
% Hi 

% % 
% 'A 
% % 
% % 
% 

% -»A 
lk -% 
"2 -% 
% ■% 

% -'A 

% -% 
% -7A 
% -% 
% -% 
% -=A 

% % 
% -% 
% -7A 
% -% 
% -% 

% -% 
% -% 
% -% 
% -% 

I Vfe -% 

P2Ö 
P20 
P20 
P26 

P20 
P20 
P20 
P20 
P20 

P20 
P20 
P20 
P20 
P2Ü 

P2Ü 
P20 
P20 
P20 
P20 

G4.P20 
G4.P20 
P20 
P?0 
P20 

P20 
P20 
P20 
P20 
P2D 

P20 
P20 
P20 
P20 
P20 

P2'J 
P20 
P20 
P20 
P20 

P2Ü 
l'2(l 
P20 
P20 
P20 

P20 
P20 
P20 
P20 
P20 

P20 
P20 
G4.P20 
G4.P20 
G4,P20 

G4.P20 
G4.P20 
G4.P20 
G4.P20 
G4.P20 

G4.P20 
G4.P20 
G4.F20 
G4.P20 
G4.P20 

II   He   Li   HP    B   C   V.   O   F   Nc   Na   Mg   Al   Si   P   S   Cl   Ar   K    Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Ni IV Ni VI 

 —1       1    -              1                1 —   — — —        -     
Kleinem      j     Wavelength     [   Intensity      Multiple! j                          Configuration 'kenn i   I References 

Ni IV 
r  ■■-       

1829.497 200 3d«(*D)4s - 3d«(*D)4p a«D - z»D° %-* G4.P20 

NICKEL V (Ni4+), Z = 28 
Ground State   ls22s22p63s23p«3d6 SD4 (24 electrons) 

Ionization Potential [661 000] cm1;  [82] eV 

Elecent Wavelength Intensity Multiple! Configuration Term J-J References 

Ni V 
Ni V 
Ni V 
Ni V 
Ni V 

Ni V 
Ni V 
Ni V 
Ni V 
Ni V 

1123.20 
1131.82 
1244.15 
1264.46 
1276.90 

1300.97 
1306.60 
1318.47 
1501.90 
1519.55 

0 
0 

300 
200 
100 

50 
100 
200 

30 
30 

3d5(,S)4s-3ds("S)4p 
?ds(eS)4s-3d5(«S)4p 
3ds(«S)4s - 3di(8S)4p 
3d5(sS)4s-3ds(«S)4p 
3d5(«S)4s - 3ds(6S;4p 

3ds(»S)4s ■ 3o'5(6S)4p 
3d5(6S)4s-3d-(,S)4p 
3ds(6S)4s-3d5(6S)4p 
3d5(«S)4s-3d5(6S)4p 
3d5(6S)4s-3d5(8S)4p 

'S - 5P° 
'S - 5P° 
'S - 'P° 
'S - 'P° 
'S - 'P" 

5S   5P° 
5S . 5p° 

»S - 5P° 
5S . 7p<" 
5S - 'P° 

7 
7 
7 
7 
7 

0 

7 
7 
7 
? 

3-2 
3-3 
3-4 
3-3 
3-2 

2-1 
2-2 
2-3 
2-3 
2-2 

M26 
M26 
M26 
M26 
M26 

M26 
M26 
M26 
M26 
M26 

NICKEL VI (Ni5+), Z = 28 

Ground State  ls22s22p63s23p63d5 6S5/2 (23 electrons) 
Ionization Potential  [887 000] cm ';  [HO] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ni VI 260 348 400 3d5-3d44p S«S - «P° %-% K21 
Iii VI 260.591 300 3d5-3d44p S6S . «p° %-% K21 
Ni VI 260.713 250 3d5-3d44p £«S - «P° %-% K21 
Ni VI? 844.69 200 G9 
Ni VI? 851.66 200 G9 

Ni VI? 1073.11 120 G9 
Ni VI? 1074.51 150 G9 
Ni VI? «081.82 10 G9 
Ni VI? 1087.97 500 G9 
Ni VI? 1093 37 401 G9 

Ni VI? 1095.49 80 G9 
Ni VI? 1141.96 100 G9 
Ni VI? 1144.3/ 180 G9 
Ni VI? 1145.53 150 G9 
Ni VI? 1146.85 80 G9 

Ni VI? 1150.22 100 G9 
Ni VI? 1157.13 150 G9 
Ni VI? 1161.61 20 G9 
Ni VI? 1163.20 100 G9 
Ni VI? 1170.08 150 G9 



Ni Vi Ni VII 

Klcmcnl Wavelength Intensity Multiple! Configuration Term                   |   J   J References 

Ni VI.' 
Ni VI? 
Ni VI? 

1179.80 
1186.90 
1191.72 

200 
20 
50 

L 

G* 
G« 
G9 

NICKEL VII (Nis+), Z = 28 
Ground State   ls22s22p63s23p63d4 5D0 (22 electrons) 

Ionization Potential [1 097 000] cm ';  [136] eV 

Finn, at Wavelength Intensity Multiple! Configuration Term J   J References 

Ni VII 205.275 100 3d4 - 3d3(a4P)4p ga5D - z5P° 3-3 PI7 
Ni VII 205.359 20 3d4 - 3d3(a4P)4p ga5D - z5P° 1 -2 PI7 
Ni VII 205.637 320 3d4-3d3(a4P)4p ya'D - zsP° 4-3 P17 
Ni VII 205.689 10 3d4 - 3d3(a4P)4p ga*D - z5P° 0-1 PI7 
Ni VII 205.807 200 3d4-3d3(a4P)4p ga5D - zsP° ! -1 P17 

Ni VII 205.885 240 3d4-3d'(a4P)4p gasD - z5P° 3-2 PI7 
Ni VII 206030 100 3d4 ■ 3d3(a4P)4p ya5D - z5P° 2-1 PI7 
Ni VII 208.182 240 3d4-3d3(a2H)4p a3H • x3G" 4-3 PI7 
Ni VII 208.580 200 3d4-3d3(a2H)4p a3H - x3G° 5-4 PI7 
Ni VII 208.679 80 3d4-3d3(a2H)4p a3H - x3G° 5-5 PI7 

Ni VII 208.940 240 3d4-3d3(a2H)4p a3H - x3G° 6-5 P17 
Ni VII 211.037 160 3d4- 3d3(a2H)4p a3G - x3G° 3-3 Pi 7 
Ni VII 211.298 80 3d4-3d3(a2H)4p a3G - x3G° 4   3 P!7 
Ni VII 211.433 240 3d4 - 3d3(a2H)4p a3G • x^" 4-4 Pi 7 
Ni VII 211.539 10 3d4-3d3(a2H)4p a3G - x3G° 4-5 ?I7 

Ni VII 211.549 240w 3d4-3d3(a2H)4p a»G - x3G° 5-4 PI7 
Ni VII 211.759 280 3d4   )d3(a2H)4p a3G - x3G° 5-5 P17 
Ni VII 211.'»3 180 3d4 - 3d3(a4F)4p #a5D - z3D° 2-3 PI7 
Ni VII 212.316 160 3d4-3d3(i.'F)4p ya5D - z3D° 3-3 P17 
Ni VII 212.516 700b 3d4-3d-(a<F)4p #a5D - zsF° 4-5 P17 

N. VII 212.560 20 3d4-3d3(a"F)4p #a5D - zJD° 2-2 P17 
Ni VII 212625 60 3d4-3d3(a4F)4p #asD - z5F° 2-3 P17 
Ni VII 212.856 20 3d4-3d3(a"F)4p ga5D - z5F° 1-2 P17 
Ni VII 212.904 600 3d4-3d3(a4F)4p #a5D   zsF° 4-4 P17 
Ni VII 212.919 400 3d4-3d3(a4F)4p ga5D - z»F° 3-3 PI7 

Ni VII 213.096 300 3d4-3d3(a4F)4p gaH) - z5F° 2-2 PI7 
Ni VII 213.133 80 3d4 - 3d3(a4F)4p ga-'D - z*F° 0-1 PI7 
Ni VII 213.258 100 3d4 - 3d3(a4F)4p *a5D-zsF° 1-1 PI7 
Ni Vii 213.339 200 3d4-3d3(a4F)4p #a5D - z*F° 4-3 PI7 
Ni VII 213.422 240 3d4-3d3(a4F)4p «a5D - z»F° 3-2 P17 

Ni VII 213.496 300 1d4-3d3(a4F)4p #asD   z»F° 2-1 P17 
Ni VII 213.515 500 3d4 - 3d3(a4F)4p ?a5D-z D' 3-4 ?17 
Ni VI! 213.714 5lX) 3d4-3dJ(a4F)4p ga5D - zsD° 2-3 PI7 
Ni VII 213.908 600 3d4 - 3d3(a"F)4p gasD - zsD° 4-4 P17 
Ni VII 213.924 200 3d4 - 3d3(a4F)4p ga*D - zsD° 1 -2 Pi 7 

Ni VII 214.042 300 3d4 - 3d3!a4F)4p ja5D - z5D° 3-3 PI7 
Ni VII 214.111 140 3d4-3d3(a4F)4p ga5D - z5D° 0-1 P17 
Ni VII 214.166 40 3d4-3d3(a4F)4p ?a5D - z5D° 2-2 PI7 
Ni VII 214.237 20 3d4-3d3ta4F)4p ga*D - z5D° 1 -1 P17 
Ni VII 214.4.0 120 3d4 - 3d3(a4F)4{» #asD - zsD° 4-3 PI7 

Ni VII 214.492 I40d 3d4 - 3d3(a4F>4p ga'D - z'D° 3-2 PI7 
Ni VII 215.759 600 3d4-3da(a2C,14p a3H - yHi° 6-5 Pi 7 
Ni Vii 216.064 400 3d4-3d3(asG)4p a3H - y3G° 5-4 P17 
Ni VII 216.408 300 3d4 - 3d3(a;,G)4p a3H - y3G° 4-3 P17 
Ni VII 216.550 140 3d4-3d3(a2G)4p a3F-y3G° 4-5 P17 
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Ni VII Ni VII 

tier .rn. Wavelength 
 T T ' 1 

lnicmit)      Muluplci                             i. onfiguralion T Term J - J References 

Ni  VII 217018 1M>                                                      3d4 - 3dJ(a*G)4p a3F - y>G' 3-4 P17 
Ni Vll 217. 138 240                                                         3d'-3d'(a,G)4p a3F   y'G° 4-4 P17 
Ni VII 217658 160 3d4   idJ(a3G)4p a3F   y*G° 3-3 P17 
Ni VII 2!7 7(tl 10 3d4   3d3(aJ0)4p a3F • yK}' 43 P17 
Ni VII 218.531 100 3d4   3d3(aHi)4p a3G • y'G1 4-5 PI7 

Ni Vll 218 7fi6 100 3d4-3d3(a1G)4p aH} - >3G° 5   5 PI7 
N. VII 218.846 20                                                         3d«   3dJ(a2(i)4p aHJ   y»G* 3-4 PI7 
Ni VII 219 127 40                                                          3d'-3d3(aKi)4p aHi   yHT 4-4 P17 
Ni VII 219.497 1011                                                         3d4   3d3(aKi)4p nHiyHi' 3-3 Pl7 
Ni VII 2!" 782 20                                                         3d4-3d3<a2G)4p a»G   yJG' 4-3 P17 

Ni Vll •'•M 148 20                                                         3d4   3d3(a4F)4p a3F   z»F" 3-4 P17 
Ni Vll 223.377 100                                                         3i'4   3d3ia4F)4p a3F   z3F° 4-4 PI7 
Ni VII 223 762 60                                                          lH43d3(a4F)4p a3F   z3F° 2-3 PI7 
Ni VII 223 819 Hi                                                        3d4-3d3(a4F)4p a3F   z3F° 3-3 P17 
Ni VII 223 948 20                                                      3d4   3dJ(a4F)4p a3F   z3F° 4-3 P17 

Ni VII 224.381 320                                                         3d4   3d3(a4F)4p a3H - zXT 6-5 Pi 7 
Ni Vll 224.724 28u 3d«-3d3(a4F)4p a3H   z=G' 5-4 PI7 
Ni Vll 224.919 240 3d4-3d3(a4F)4p a3H   z'G 4   3 P17 
Ni VII 225.182 20 3d4   3d3(a4F)4p a3G - z3F° 3-4 Pi 7 
Ni VII 225.238 60 3d4   3d3(a4F)4p a'F-zKi' 4-5 PI7 

Ni VII 225.476 40 3d4   3d3(a4F)4p a'G • z3F° 4-4 PI7 
Ni VII 225.734 200 3d4-3d3(a4F)4p a3G - z3FJ 5-4 P17 
N. VII 225.760 40 3d4-3d3(a4F)4p a'F - zKV 3-4 P17 
Ni VII 225.889 60 3d4-3d3(a4F)4p a'F-zHi1 4-4 P17 
Ni VII 226.062 180 3d4-3d3(a4F)4p a^ • z3F° 4-3 P17 

Ni VII 226.215 20 3d4-3d3(a4F)4p a3F - z3Gc 2-3 P17 
Ni VII 226 268 40 3d4-3d3(a4F)4p a3F   z»G° 3-3 P17 
Ni VII 226.347 140 3d4-3-l3(a4F)4p a3G - z3F° 3-2 P17 
Ni VII 226.399 20 3d4-3d3(a4F)4p a3F   z3G° 4-3 PI7 
Ni VII 226.658 40 3d4-3d3(a4F»4p a'P   z»D° 0-1 P17 

Ni VII 227.191 140 3d4-3d3(a4F)4p a'P-z'B' 1 -2 Pi 7 
Ni VII 227.377 40 3d4-3d3(a4F)4p a3G - z\i° 4-5 P17 
Ni VII 227.570 10 3d4-3d3(a4F)4p a:lP - z3D° 1 -1 P17 
Ni VII 227.636 180 3d4-3d3(a4F)4p a3G - z3G° 5-5 PI7 
Ni VII 227.734 40 3d4-3d3(a4F)4p a3G - z3G° 3-4 P17 

Ni VII 227.831 20 3d4-3d3(a4F)4p a3F - z3D° 2-3 P17 
Ni VII 227.889 160 3d4-3d3(a4F)4p a3P - z3D° 2-3 P17 
Ni VII 228.023 200 3d4-3d3(a'iF)4p a'F - z3D° 4-3 P17 
Ni VII 228.039 80 3d4-3d3(a4F)4p a3G - z3G° 4-4 P17 
Ni VII 228.255 100 3d4-3d3(a4F)4p a3G - z.3G° 3-3 P17 

Ni VII 228.299 10 3d4-3d3(a4F)4p a3G - z'G° 5-4 P17 
Ni VII 228.484 80 3d4-3d3(a4F)4p i3F - z3D° 2-2 P17 
Ni VII 228.54! 100 3d4 - 3d3(aJF)4p a3F - z3D° 3-2 P17 
Ni VII 228.864 40 3d4-3d3(a'F)4p a3F - z3D° 2-1 PI7 
Ni VII 228.927 20 3d4-3d3(a4F)4p a'P   /3D° 2-. P17 

Ni VII 229.569 80 3d4-3d3(a4F)4p a3F - z5F° 2-! PP 
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Ni VW Ni VIII 

NICKEL VIII (Ni74), Z = 28 
Ground State   Is22s22p63s23p63d3 4F3,::  (21 electrons) 

lonization Potential  [1 355 000] cm ';  [165] eV 

Kleinen!      !     Wavelength     ]    Intensity Multiple I Configuration Term J    J References 

Ni Vlli 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIK 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni V1I1 

Ni VIII 
Ni VIII 
Ni VIII 
Ml Vlii 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
Ni Vlii 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VHI 
Ni VIII 
Ni VIII 
K'l VIII 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
N: VIII 
Ni VIII 
Ni VIII 
Ni VIII 

Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 
Ni VIII 

167.07 
167 35 
167.66 
167.97 
168.08 

168.33 
168.58 
168.62 
168.87 
16895 

169 16 
169.r 
170.17 
P0.27 
170.52 

170.84 
172.10 
172.32 
172.67 
172.93 

173.41 
173.95 
174.22 
174.24 
174.36 

174.46 
174.50 
174.75 
174.79 
174.88 

174.92 
174.95 
175.13 
175.26 
175.28 

175.32 
175.49 
175.54 
175,56 
175.62 

P5.64 
175.67 
175.80 
175.82 
175.91 

175.94 
176.03 
176.13 
176.21 
176.25 

176.29 
176.35 
176 42 
176.50 
176.69 

176.74 
176.87 
176.95 
176.98 
177.10 

80 
20 
10 
40 
20 

10 
150 
10 
40 
20 

400 
40 
80 
20 

250 

10 
40 
20 
40 
20 

750 
40 
10 

750 
400 

250 
10 
40 
150 
80 

750 
40 
400 
40 
40 

400d 
20 
40 
750 
20 

400 
400 
1000 
iOOO 
40 

750 
400 
250 
10 
80 

250 
20 
40 
150 
80 

250 
750 
250 
40 
10 

3d1 - 3d2<a3P)4p 
3d» 3d2(a3P)4p 
3d3-3d2(a'G)4p 
3d3-3d2(a:G)4p 
3dJ-3d,(a'U)4p 

3d3 

3d3 

3d3 

3d3 

3d3 

3d2(a'P)4p 
3d2<a3P)4p 
3d2(a3P)4p 
3d2(a3P)4p 

■ 3d2(a'P)4p 

3d3-3d2la3P)4p 
3d3-3d?<a3P)4p 
3d3-3d2(a'G)4p 
3d3 3d2(a3P|4p 
3d3-3d2(a'G)4p 

3d3-3d2<a,G)4p 
3d3-3d2(a3F)4p 
3d3-3d2u3F)4p 
3d3-3d2(a3F)4p 
3d3-3d2(a'G)4p 

3d3 

3d3 

3d3 

3d3 

3d3 

3d2(a'G)4p 
3d2(a3P)4p 
3d2(a'G)4p 
3di(a3P)4p 
3d2(a3P)4p 

3d3-3ds(£3P)4P 

3d3~3d2(a3P)4p 
3d3-3d2(a3P)4p 
3d3-3d2(a'G)4p 
3d3-3d2(a3F)4p 

3d3-3d2(a'G)4p 
3d3-3d2(a3P)4p 
3d3-3d2(a'G)4p 
3d3-3d2(a'G)4p 
3d3-3d2(a3F)4p 

3d3-3d2(a3P)4p 
3d3-3d2(a3F)4p 
3d3 - 3d2(a3F)4p 
3d3-3d2(a3F)4p 
3d3 • 3d2(a:,P)4p 

3d3-3d2(a3F)4p 
3d3-3d2(a3F)4p 
3d3 - 3d2(a3F)4p 
3d3-3d2(a3F)4p 
3d3 -3d2(a3P)4p 

3d3-3d2(a3F)4p 
3d3-3d2(a3l)4p 
3d3 - 3d2(a3F)4p 
3d3-3d2(a3P)4p 
3d3 - 3d2(a3F)4p 

3d3-3d2(a3F)4p 
3d3 3d2(a3P)4p 
3d3-3d2(a3F)4p 
3d3 - 3d2(a3F)4p 
3d3-3d2(a3F)4p 

3d3 - 3d2(a3F)4p 
3d3-3d2(a3F)4p 
3d3 - 3d2(a3F)4p 
3d3-3d2(a3F)4p 
3d3-3d2(a3F)4p 

«a4F 
*a4F 
*a4F 
«a4F 
*a4F 

*a«F 
«a4F 
*a4F 
*a4F 
«a«F 

ea«F 
ga4F 

a*G 
ga"F 
a2G 

a^ 
«a4F 
ga4F 
/?a4F 
a2H 

a2H 
a4P- 
a4P- 
a4P- 
a«P- 

a4P- 
a4P- 
a4P 
a2G- 

ga4F- 

a2G- 
a2G- 
a2G- 
a2G- 

«a4F - 

a4P- 
ga4F- 
ga4F- 
*a4F- 

a4P- 

ga4F- 
ga4F- 
gaT- 
ga4F- 

a4P 

ga4F- 
ga4F- 
ga4F- 

a4P 
ga4F- 

ga4F- 
a4P 

ga4F- 
ga4F 
ga4F ■ 

ga4F- 
ga4F- 
ga'F 
ga4F 
ga4F 

Z4p» 
Z4P° 
yKT 
y*G' 
yKT 

y4D° 
y'JV 
yo' 
y4D° 
y4D° 

y4D° 
y4D° 
z2rT 
z4S° 
Z2H° 

z2H° 
•z«G* 
z2G° 
z2Gc 

z2H° 

z2H° 
z4P° 
y2G° 
z4P° 
z4P° 

z4P° 
z4P° 
y4D° 
y2G° 
zJ'D" 

y2G° 
z4P° 
y2G° 
y2G° 
z4D° 

y4IV 
z4D° 
z2D° 
z40° 
y4D° 

z4D° 
i*G° 
z4D° 
z4F° 
y4D° 

z'F° 
z2F° 
z4F° 
y4D° 
z4G° 

z4F° 
y4D° 

•z4F° 
z4F" 
z4C 

z4F"' 
■ z*F° 
z4G° 
z4F° 
z4F° 

Hi -Hi 
Hi-Hi 
%-% 
*h -% 
*-% 

Hi-Hi 
*k -% 
Hi -Hi 
Hi -Hi 
% -Hi 

Hi -Hi 
% -% 
Hi-"h 
Hi-Hi 
"k -Hi 

»h -*k 
% -% 
% -% 
% -7A 
"k-"h 

*k -% 
%-% 
% -% 
Hi % 
%-Mt 

% -% 
%-% 
%-% 
% -% 
% -% 

% -% 
% -Hi 
*k-%. 
% - % 
Hi-Hi 

°h-Hi 
%-% 
% -Hz 

% - % 
Hi -Hi 

%-Hi 
%-"h 
Hi-Hi 
% -% 
%-% 

%-Hi 
%-% 
%-% 
%-% 
%-% 

%-% 
Hi-'h 
%-Hi 
% - % 
% - % i A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4' 
A4 
A4 
A4 

A4 
A4 
A> 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
A4 

A4 
A4 
A4 
A4 
4.4 

A4 
A4 
A4 
•\4 
V4 

A4 
A4 
A". 
A4 

Hi -Hi 
Hi -Hi 
Hi-Hi 
*-% 

A4 
A4 
A4 
A4 
A4 
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Ni VIII Ni VIII 

Kiemen! j    Wavelength Intensity Multiple! Configuration Tenn J   J References 

Ni VIII 
1 
1   177.19 400b 3d» - 3d»(a»F)4p ga4F - z4F° %-% A4 

Ni VIII 177 29 80 3d3-3d2(a'P)4p a4P - z4S' *-% A4 
Ni VIII 177.32 40 3d:-3d»(a'G)4p a2D - yKT %-% A4 
Ni VIII 177.43 80 3d3 - 3d»(a»P)4p a4P - z4S° %-% A4 
Ni VIII IT/.63 10 3ds-3d»(a'F)4p ga4F - zKT %■*, A4 

Ni VIII 177.73 40 3d3-3d2(a3P)4p a4P - z4S° %-% A4 
Ni VIII 177.83 10 3d3-3d2(a'G)4p a»H - yKT %-% A4 
Ni VIII 177.87 10 3d»   3d2ia3P)4p a2D - z<P° %-% A4 
Ni Vlli 177.97 20 3d3-3d'(a'G)4p a2H - yKT %-Vt A4 
Ni VIII 178.06 20 3d3 - 3d5(a'G)4p a2H - y2^ ■Vi-% A4 

Ni VIII 178.52 80 3d3-3d2(a3P)«p a2H - y4D°       ? %-Vt A4 
Ni VIII 178.77 400 3d3-3d2ta3P)4p a2D - y4D° %-■* A4 
Ni VIII 178.91 250 3d3-3d»(a''P)4p a2D - y4D° %-% A4 
Ni VIII 179.77 40 3d3-3d2(a3F)4p a^ - z»G5 %-% A4 
Ni VIII 179.97 550 3d3 - 3d3(alP)4p a2D - y4D' %■* A4 

Ni VIII 180.12 250 3d3-3d2(a,F)4p a»G - z'G' "fe-% A4 
Ni VIII 180.39 250 3d3 - 3d'(a3F)4p a^ • zHj* %-% A4 
Ni VIII 180.74 40 3d3-3d2(a3F)4p aHi-zHV %-% A4 
Ni VIII 181.10 40 3d3 - 3d2(a3P)4p a2D - z4S° *-% A4 
Ni VIII 182.27 20 3d3-3d2(a3F)4p a4P-z4D° s-% A4 

Ni VIII 182.44 400 3d3-3d'(a3F)4p a4P - z2I)° %-* A4 
Ni VIII 182.55 40 3d3-3d2<a=F)4p a4P - ?4D° •*-* A4 
Ni VIII 182.7b 20 3d3 - 3d2(a3F)4p a4P - z2D° %-% A4 
Ni VIII 182.79 20 3d3 - 3d2(a3F)4p a4P - z4D° %-% A4 
Ni VIII 182.87 80 3d3-3d2(a3F)4p a4P-z4D % -% A4 

Ni VIII 182.94 40 3d3-3d2(a3F)4p a4P   z4D° %-% A4 
Ni VIII 182.96 80 3d3   3d2(a3F)4p a4P - z4D° %-% A4 
Ni VIII 182.99 40 3d3-3d2(a3F)4p a2H   z2G° %-% A4 
Ni VIII 183.02 40 3d3 - 3d2(a3F)4p a4P - /2D° % -*k A4 
Ni VIII 183.16 10 3d3-3d2(a3F)4p a4P - z2D° %•% A4 

Ni VIII 183.23 10 3d3-3d2(a3F)4p a2H - zK}° "A-% A4 
Ni VIII 183.39 20 3d3-3d2(a3F)4p i Ki - 7<V>° %-% A4 
Ni VIII 183.44 40 3d3 - 3d2(a3F)4p a4P - z4Dc %-% A4 
Ni VIII 183.51 150 3d3 - 3d2(a3F)4p a2G - z4G° %-■% A4 
Ni VIII 183.63 10 3d3-3d2(a3F)4p a2H - z2G° %-% A4 

Ni VIII 183.80 40 3d3-3d2(a3F)4p a4P - z"F° %-% A4 
Ni VIII 183.83 900 3d3 - 3d2(a3F)4p a2G - z4F° % - % A4 
Ni VIII 183.91 80d 3d3-3d2(a3F)4p a2G - z2F° %-% A-i 
Ni VIII 183.97 20 3d3 - 3d2(a3F)4p a2G - z2F° **-% A4 
Ni VIII 184.12 900 3d3-3d2(a:iF)4p a4P-z4F" % -% A4 

Ni VIII 184.20 10 3d3-3d2(a3F)4p a2G - z4F° %-% A4 
Ni VIH 184.40 10 3d3-3d2(a3F)4p a4P - z4G° % - % A4 
Ni VIII 184.44 550 3d3-3d2(a3F)4p a4P - z4F° %-% A4 
Ni VIII 184.58 10 3d3-3d2(a3F)4p a2G - z4F° % - % A4 
Ni VIII 184.62 10 3d3-3d2(a3F)4p a'P - z4F° *-% A4 

Ni VIII 184.68 40 3d3-3d2(a3F)4p a2G - z4G° %-% A4 
Ni VIII 184.95 40 3d3-3d2(a3F)4p a2G - z4F° %-% A4 
Ni VIII 185.18 20 3d3-3d2(a3F)4p a2G - z4G° % - % A4 
Ni VIII 185.23 10 3d3-3J2(a3F)4p a2G - z4F° % -% A4 
Ni VIII I?5.65 80 3d3-3d2(a3F)4p a2D - z4D° tl - % A4 

Ni VIII 185.82 10 3d3-3d2(a3F)4p a2G - z4G° % - % A4 
Ni VIII 186.16 10 3d3 - 3d2(a3F)4p a'K - z?D" %-* A4 
Ni VIII 186.18 80 3d3-3d2(a3F)4p a'D   z2I- % -% A4 
Ni VIII 186.31 10 3d3-3d2(a3F)4p a2D-/2U° %-% A4 
Ni VIII 186.49 250 3d3-3d2(a3F)4p a2H - z4G° %-'% A4 

Ni VIII 186.76 10 3d3-3d2(a3F)4p a2D - z2F° %-% A4 
Ni VIII 186.86 10 3d3-3d2(a3F)4p a2D - z"D° %-% A4 
Ni VIII 186.93 40 3d3 - 3d2(acF)4p a2D - z2D" %-% A4 
Ni VIII 187.08 10 3d3-3d2(a3F)4p a2D - z2D° %-% A4 
Ni VIII 187.20 20 3d3-3d2(a3F)4p a2H - z4F° %-% A4 

Ni VIII 18V. 2:. 10 3d3-3d2(a3F)4p a2D - z4F° %-% A4 
Ni VIII 187.87 10 3d3 - 3d2(a3F)4p a'D - z4G° fc - % A4 
Ni VIII 188.06 20 3d3-3d2(a3F)4p a2D - z4F° %-% A4 
Ni VIII 188.58 150 3d3-3d2(a3F)4p a2D - z4F° %-% A4 
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Ni IX Ni X 

NICKEL IX (N.8+), Z = 28 
Ground State  ls22s22p63s23p83d2 3F2 (20 electrons) 

Ionization Potential [1 573 000] cm »; [195] eV 

l.kmrnl Wavelength 
 ,—,  

Intensity    | Multiple! Configuration Term J - J Reference« 

Ni IX 101.657 80 3d2-3d4f g»F  >G° 2-3 E37 
N. IX 101 701 80 3d» - 3d4f #3F - Hi* 3 -4 E37 
Ni IX 101.846 100 3d1 - 3d4f s'F  Hi' 4-5 E37 
Ni IX 101.932 20 3d'-3d4f ?=F - H?° 4-4 E37 
Ni IX 102.283 10 3ds-3d4f .»F-'i-' 2-3 E37 

Ni IX 102.340 60 3d1   3d4f g'F - SF° 2-2 E3- 
Ni IX 102.364 1 3d2-3d4f j»F . >p 3-4 E37 
Ni IX 102.480 60 3d»-3d4f g>F  »F» 3-3 E37 
Ni IX 102 539 1 3d1   3d 41 g'f - 'F° 3-2 E37 
Ni IX 102.602 100 3d»   3d4f 83H  JF 4-4 F.37 

Ni IX 102.710 1 3dJ-3d4f g>¥ - >V° 4-3 E37 
Ni IX 103.428 40 3d2-3d4i ■ D-3D° 2-2 E37 
Ni IX 103.620 80 3d2-3141 ■D-'F" 2- 3 E37 
Ni IX 103.871 60 3dJ-3d4f 'D-'D° 2-2 E37 
Ni IX 103.926 1 3d»-3d4f 3P.3D' 0-1 E37 

Ni IX 103.981 100 3d2-3d4f 3P - SD° 1 -2 E37 
Ni IX 103.993 100 3d2-3d4f 3p . 3D= 2-3 E37 

NICKEL X (Ni9t), Z = 28 
Ground State   ls22s22p63s23p63d 2D3,? (19 electrons) 

Ionization Potential  1 811 000 cm1; 224.5 eV 

Element Wavelength Intensity Multiple! Configuration Term J - J References 

Ni X 61.809 1 3ri - 7f g2D - 2F° %-% E37 
Ni X 61.915 1 3d-7f „2D - 2F° % -% E37 
Ni X 66.542 10 3d-6f g2D - 2F° %■•* E37 
Ni X 66.687 10 M - if £2D - 2F° %-% E37 
Ni X 74.097 20 3d - 5f g'D - 2F° % -% E37 

Ni X 74.266 30 3d-5f g2D - 2F' % -% E37 
Ni X 82.892 2 3p63d-3p53d(3D°)4s g2D - 2D° %-% H8 
Ni X 83.108 25 3p63i,-3p53dPD°)4s g'D - 2D° %-% H8 
Ni X 83.326 2 3p63i-3p53d(3D°)4s g'D - 2D° %-% H8 
Ni X 83.676 10 3ps3d-3p53d('F,>)4s g2D - 2F° %-% H8 

Ni X 84.194 2 3p63d-3p53d(3D°)4s S2D - "D° %-% H8 
Ni X 84.418 5 3pf3d-3p53d(3D°)4s g'D--C° %   % H8 
Ni X 84.659 5 3r<63d-3p53d(3D°)4s g2D'D° %-% H8 
Ni X 85.523 25 ?p93d-3p53d(3F°)4s g'D - 2F° %-% H8 
Ni X 85.753 5 3ps3d- 3p63d(3F°)4s Ä

2»-2F° %-% H8 

Ni X 86.300 60 3p«3d-3p53d(3F°)4s g'D - 2F° %-% H8 
Ni X 86.464 5 3y:d-3p53d(3F°)4s g'JD - *F° %-% H8 
Ni X 86.865 2 V id-3ps3d(3F°)4s g10.4F° %-% H8 
Ni X 87.077 1 •'.. .d-3p53d(JPc)4s g»D - 2P° % -^ H8 
Ni X 87.317 25 V3d-3p53d(3P')4s g2D - 2P° % -% H8 

Ni X 87.680 15 3p63d-3p53d(3P°)4s g2D - 2P° %->A H8 
Ni X 91.527 40 3d-4f g2D-2F~ %-% E37 
Ni X 91.790 60 3d-4f g2D - 2F° %-'« E37 
Ni X 14-1.271 150 3p«3d-3p53d2 g'D - 2D° %-% G17 
Ni X 144.379 15 3p63d-3ps3d2 

S
2D - 2D" % -% G17 
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Ni X Ni XII 

Eten.nl Wateten«!'' Intensity Multiple! Configuration Term 11 Reference* 

Ni X 
Ni X 
Ni X 
Ni X 
Ni X 

Ni X 
Ni X 
Ni X 

i  

144933 
145.040 
145.110 
145.777 
146.119 

158 374 
159.975 
160 798 

15 
300 

2 
60 
15 

150 
60 

5 

3p«5d-3p«3d* 
3p«3d-3p*3d* 
3p«3d-3p*3d« 
3p«3d-3p»3d' 
3p»3d-3p»3d« 

ip'^d-ip'W 
3p«3d-3p«3d* 
3p«3d-3ps3d» 

g'D - »D° 
g'D - 'D° 
g'D  'V° 
g'D - »P° 
g'D - '?' 

*«D-»F0 

g'D - »F 
g'D - »F 

G17 
G17 
Gl7 
GI7 
G17 

GI7 
Gl7 
GI7 

NICKEL XI (Nit0+), Z = 28 

Ground State  ls22s22p83s23p6 »So (18 electrons) 

Ionization Potential 2 591 000 cm ';  321.2 eV 

E lernen! Wavelength Intensity MulUplet Configuration Term 1   1 References 

Ni XI 62.730 20 3p»-3p»(2P°)4d «••s-<%.%)• 0-1 E37 
Ni XI 63.641 40 3p« - 3p5(2P")4d s's-(%,%r 0-1 E37 
Ni XI 77 393 80 3p«-3ps(»P°)4s g's-Aivir 0-1 E37 
Ni XI 78.744 60 3p«-3p5<2P°)4s j'S-%1%1* 0-1 E37 
Ni XI 148.402 100 Ip'-lptCP'm g'S-'V 0-1 E37 

NICKEL XII (Ni»«+), Z = 28 

Ground State  ls22s22p63s- 3p5 2?°W2 (17 electrons) 

Ionization Potential [2 839 200] cm1;  [352] eV 

Element Wavelength Intensity Multiple! Configuration Tenn 1-1    ]    References 

Ni XII 
Ni XII 
Ni XII 
Ni XII 
Ni XII 

Ni XII 
Ni XII 
Ni XII 
Ni XII 

147.847 
152.152 
152.153 
153.174 
154.175 

157.798 
159.975 
160.554 
166.88 

1 
I 

15 
5 

15 

2 
1 
2 

3p«-3p4(3P)3d 
3p5-3p<(9P)3d 
3p5-3p4(3P)3d 
3p«-V(»P)3d 
3p5-3p4(3P)3d 

3p5-3p4(3r)3d 
3p»-3p4(3P)3d 
3p5-3p4('D)3d 
3pä-3p4('D)31 

gip°.2D 

gap» - 2p 
g2p-.»D 
gip>. JD 

?jp°. »p 

gip°.ty 
gjp°.»p 
g'P°- 2S 
g*?°-'S 

%-% 
%-% 
%-% 
■A-3* 
%-% 

■A   "A 
%-% 
%-% 
■A -"A 

G17 
G17 
G17 
G17 
G17 

GI7 
G17 
G17 
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Ni XIII Ni XIV 

NICKEL XIII (Ni12*), Z = 28 
Ground State   ls22s22p63s*3p4 3P2 (16 electrons) 
Ionization Potential [3 097 300] cm »;  [384] eV 

Element Wavelength lntentily Mulliplei Configuration Term j J References 

Ni XIU 
Ni XIU 
Ni Xli! 
Ni XIU 
Ni XIU 

Ni XIII 
Ni XIII 
Ni XIII 
Ni XIII 
Ni XIII 

155.12 
157.55 
157.730 
158.77 
159 97 

161 56 
161 78 
164 15 
30331 

1277.0 

5C 
40 
50 

50 

f 

3p4-3pJi«S°)3d 
3p4-3p",D"')3d 
3p4-3p'l4S°)3d 
3p4-3p3(4S°)3d 
3p4-3p3(4S°)3d 

3p4-3p»i'-L>,)3d 
Sp'-Sp'-'D'Hd 
3p'-3p»(»D")3d 

3s23p4-3s3ps 

3p4-3p4 

gT-'D' 
•D-'F' 

g'P - JD° 
*3P - »D" 
g'P'D° 

■D-'D° 
'S - >P° 

g'p >p° 
g'P   'S 

2-2 
2-3 
2-3 
0-1 
1-2 

2-2 
0-1 
2-2 
2-2 
1 -0 

Fl» 
F19.F11 
F19.F11 
Fl9.Fl! 
F19 

FI9.F1I 
FI9 
FI9 
FI9 
S28 

NICKEL XIV (Ni>3+), Z = 28 

Ground State   ls22s22p63s23p3 4S*2 (15 electrons) 
Ionization Potenfal  [3 436 000] cm ';  [426] eV 

Element Wavelength    j   Intensity Multiplet Configuration 
- 

Tcrai J - J References 

Ni XIV 164.146                35 3p3-3p*(»D)3d 2D~  2F %-% F19.B5 
Ni XIV 164.80 3p3-3p2(3P)3d 2P° - 2D •A -% F19 
Ni XIV 168.12 3p3-3p2(3P)3d g*S°'P %-% F19 
Ni XIV !<S8.37 3p3-3p2(3P)3d 2P°-2D %-Hi F19 
Ni XIV 169.69 3p3-3p2(3P)3d g'S°   4P *h-% F19 

Ni XIV 170.50 3p3-3p-!('D)3d 2D" - 2D % -% F19 
Ni XIV 171.37 3p3-3p2(3P)3d g

4S°-4P ft-% F19 
Ni XIV 172.16 3p3-3p2(>D)3d 2D - 2D %-Vt FI9 
Ni XIV 177.28 3p3-3p2(>D)3d jpo.jp %-% F19 
Ni XIV 177.56 3p3-3p2('D)3d 2p".ap ■A -M. F19 

Ni XIV 253.69 3s23p3-3s3p4 ■D" - 2P %■% F19 
Ni XIV 292.03 3s23p3-3s3p4 2D°-2D %-% F19 
Ni XIV 302.27 3s23p3-3s3p4 g'S°-'P %-% F19 
Ni XIV 316.53 3s23p3-3s3p4 g<S°   «P %-% F19 
Ni XIV 1034.9 f 3p3 - 3p3 g*S°-*P° %-% S28 

Ni XIV 1175.3 f 3p3-3p3 g*S°->P° ~u - ' 'z S28 
Ni XIV 1867.1 f 3p3-3p3 g4S°-2D° %-% S28 
Ni XIV 1966.6 f 3p3 - 3p3 jp»      ,po %-% S28 
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Ni XV Ni XVI 

NICKEL XV (Niu'), Z * 28 
Ground State  ls22s22p63s23p2 3P0 (14 electrons) 
Ion:zation Potential [3 718 300] cm '; [461] eV 

 . ( 
Element 
 1 ,  

Wavelength     \   Intensity    j Multiple! Configuration Tenn IS References 

Ni XV 173.73 3p*-3p3d 'D   'P° 2-1 Fl9 
Ni XV 174 99 3p«-3p3d g'P-'D' 1-2 Fl9 
Ni XV 176 10 3p2-3p3d g'P-'D 1   1 F19 
Ni XV 176.70 3ps-3p3d g'p »r 0-1 FI9 
Ni XV 178.75 3p»-3p3d g'P   <D' 1 -2 F19 

Ni XV 178.87 3p2   3p3d g'V - 'D° 2-2 FI9 
Ni XV 179.28 3p»-3p3d g'P  '0' 2-3 F19 
Ni XV 18006 3p»-3p3d g'P  'D° 2-1 F19 
N: XV 184.89 3p2   3p3d g'P - 'P° ! -2 FI9 
Ni XV 189.21 3pJ-3p3d g'P  'P° 2-2 FI9 

Ni XV 195 52 3p«-3p3d •D   'D° 2-2 F19 
Ni XV 209.18 3s23p2-3s.3ps g'P'S' 0   1 F19 
Ni XV 215.94 3s23p'-3s3p3 g'P  'S° 1 -1 FI9 
Ni XV 221.93 1 3s23p2-3s3p3 g'P-'S' 2-1 FI9 
Ni XV 224.04 ! 3s23p2-3s3p3 'D'F 2-1 FI9 

Ni XV 311.73 3sI3p*-3s3p1 g'P - 'D° 1 -2 F!9 
Ni XV 319.01 Ss^p'OsSp3 g'p - 'ir 2-3 FI9 
Ni XV 1034.3 

..   . 

f 3p»-3p2 j-'P-'S 1 -0 S28 

NICKEL XVI (Ni15T), Z = 28 

Ground State   ls22s22p63s23p 2P°1/2 (13 electrons) 
Ionization Potential [4 000 600] cm '; [496] eV 

Element Wavelength Intensity      Multiple! Configuration Term J     J References 

Ni XVI 
Ni XVI 
Ni XVI 
Ni XVI 
Ni XV! 

185.23 
194.04 
218.39 
223.09 
232.49 

3p-3d 
3p-3d 

3s23p-3s3p2 

3s23p-3s3p2 

3s23p-3s3p2 

g2p°    2j) 
g2P° - 2D 
glp° _ 2p 
g2p°.2p 
g'P' . 2p 

P|9 
i-19 
Fi9 
F19 
FI9 

Ni XVI 
Ni XVI 
N. XVI 

237.87 
239.53 
309.40 

3s23p-3s3p2 

3s23p-3s3p2 

3s23p-3s3p2 

g2P<-2P 
glp°.2S 

gap«.2D 

Fl9 
Fl9 
F19 
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Ni XVII Ni XVIII 

NICKEL XVII (Ni18), Z = 28 
Ground State   ls22s2?.p«3s2 'S0 (12 electrons) 

Ionization Potential  [4 597 000) cm ';  [5701 eV 

Kiemen! Wavelength Intensity      Mulliplel                             Configuration lernt J - J    j    Reference* 

Ni XVII 12.830 30                                                   2p«3s'   2p13s'3d g'S-f 0- 1 

  
Sil 

Ni XVII 3091 3s»   3s5p g'S'P' 0   1 FI4 
Ni XVII 33 249 <• 3s3p-3s5d »PC >D 0    I F33 
N. XV11 33.340 3 3s 3p- 3s 5d JP°  »D 1    2 F33 
Ni XVII 33.567 3 3s3p-3s5d jp     sjj 2-3 F33 

Ni XVII 33.96 3s3d-3s6f »I)  JF' 3   4 FI4 
Ni XVII 38.96 3s 3d   3s 5f 'D-'F° 2-3 F14 
Ni XVII 39 346 3 3s 3d   3s 5f »D • *F* 1 -2 F33 
Ni XVII 39.373 6 3s3d-3s5f 3I)  »F 2-3 F33 
Ni XVII 39415 10 3s 3d   3s 5f >D  »F" 3-4   1 F33 

Ni XVII 42.855 20 3s»-3s4p *'S   'P^ 0-1 F33 
Ni XVII 44 850 6 3s3p-3s4d 3p< . «U 0- 1 F33 
Ni XVII 44.995 10 3s3p-3s4d 'P*  »D 1 -2 F33 
Ni XVII 45.018 1 3s3r   3s4d 'P'   3D 1    1 F33 
Ni XVII 45.382 20 3s3p-3s4d 3p' . 3JJ 2-3 F33 

Ni XVII 45.424 6 3s3p-3s4d 3p       3J) 2-2 F33 
Ni XVII 52.000 6 3s3p- 3s4s 3P°•3S 0-1 F33 
Ni XVI! 52.224 10 3s3p-3s4s 3p-     3S 1    1 F33 
Ni XVII 52.802 6 3s3p   3s4s 3p    ,3S 2-1 F33 
Ni XVII 54.52 3s3d-3s4f ■D-'F" 2-3 F14 

Ni XVII 55 14 6 3s3d-3s4f 3]) . 3F' 1 -2 F33 
Ni XVII 55.!8 10 3s3d-3s4f 31)     3J. 2-3 F33 
Ni XVII 55.25 20 3s3d-3s4f »D - 3F° 3-4 F33 
Ni XVII 249.180 3s2-3s3p g'S-'P' 0! F19 
Ni XVII 365.60      F 

1 
3s2-3s3p *'S-3P° 0-1 K8 

NICKEL XVIII (Ni174), Z = 28 
Ground State   ls22sz2ps3s 2S,/2 (11 electrons) 
Ionization Potential 4 897 400 cm ';  607.2 eV 

Klement Wavelength Ink- isity   ! Multiple! Configuration Term J     J References 

Ni XVIII 14.10 .A 2p63s-2ps3s2 g*S - 2P° '/2 - Vl F27 
Ni XVII! 14 37 -A 2p63s-2p53s2 K2S - 2P° Hl-% F27 
Ni XVIJt 24.881 1 3p-8d 2p° . 21) Hl-% F33 
Ni xv;»' 25.070 3 3p - 8d 2P°-2D %-% F33 
Ni -win 26.020 6 3s - 6p g'S - 2P° Hi -% F33 

N> YVIII 26 046 3 3s - 6p ^2S . 2p» Hi - "t F33 
Ni AV!H 26.218 !() 3p - 7d Zp. . 2D % -% F33 
Ni XVIII 27.98 3d-8f 2D _ 2po % -% F33 
Mi XVIII 27.982 20 3p - 6d 2p°.2D Hi -% F33 
Ni XVIII :8.018 3 3d   8f 2D . 2p° % - % F33 

Ni XVIII 28.220 3 s 3p-6d 2p° . 2D % -% F33 
Ni XVIII 29.383 3d-7f 21) . 2F» % -% F33 
Ni XVIII 29.422 1 3d - 7f 2|) . 2H» % -% F33 
Ni XVIII 29.779 35 3s-5p g2$ . 2p° % -% F33 
Ni XVIII 29.829 20 3s - 5p g2S . 2p« 'L - Hi F33 

Ni XV11I 31.845 21) 3d - 6f 2D - 2F° %-% F33 
Ni XVIII 31.890 20 3d-6f 2D - 2F° % - % F33 
Ni XVIII 32.034 60 3p - 5d 2p° . 2D Vü-% F33 
Ni XVIII 32.340 90 3p-5d 2p° . 2[) %-% F33 
Ni XVIII 36.990 60 3d - 5f 2D - 2F° % -% F33 

H    He   Li   1c    B   C    N   0    F   Ne    Na   Mg   Al    Si   P   S   Cl    Ar    K    Ca    Sc   Ti    V    Cr    Mn    He    Co    Ni   Cu    Zn   da   Oe    As   Se    Br   Kr 

561 



Ni XVIII Ni XX 

._————1 

Element Wavelength Intensity    ] Muluplct i                          Configuration Tern i   ! References 

Ni XVIII 37 049 60 3d-5f »D   -<F* %■% FJ1 
Ni XVIII 41.015 125 3»   4p ,»3 - »K ■*-* F33 
Ni XVIII 41 218 90 3s  -ip t'S - «P* H-% F13 
Ni XVIII 43814 200 3p  4<J «P*-*D *>-*> F33 
Ni XVIII 44 365 250 3p-4d •r-«D *    % F33 

Ni XVIII 44 405 35 3p-4d ip-.iD *    * F3J 
Ni XVIII 50.253 20 3p-4< »p-. »s V»   * F33 
Ni XVIII 51 042 35 3p-4s «P*  «S *-* FJ3 
Ni XVIII 52615 200 3d-4f •D  »F* *-% F33 
Ni XVIII 52720 250 3d   4f »D-»F* *-% F33 

Ni XVIII 220.41 10 3p   3d ip-.tD V»-% F3J 
Nt XVIII 253.79 35 3p-3d »P*  »D %•* F33 
Ni XVIII 236 36 3 3p-3d *r-«D % % F33 
Ni XVIII 292 00 10 3»-3p **s *r W-* F33 
Ni XVIII 320 56 

.   
3s-3p g'S - »P* V,-1* W7 

NICKEL XIX (Ni18^), Z = 28 
Ground State  3s22s22p6 lS0 (10 electrons) 

lonization Potential   12 477 000 cm ';   1546.9 eV 

Element Wavelength Intensity Multiple! j                          Coafiguraiion 
■ 

Term J  J References 

Nl XIX 8.725 10 2t«-2p'6d 

....     .     . 
g'S-'P' 0-1 S3I 

Ni XIX 8.838 20 2p'-2p56d g>S->D° 0-1 S31 
Ni XIX 9.130 30 2p«-2p5;d *'S-'P° 0   1 S3I 
Ni XIX 9.236 >u 2p'-2ps5d *'S-co- 0-1 S31 
Ni XIX 9.97 30 2p«-2o54d rf's -'P° 0   1 S3I 

Ni XIX 10.102 30 2p«-2ps4d g>S->D° 0-1 S31 
Ni XIX 10.306 20 ?p«-2p54« -1C      lp« 0-1 S3I 
Ni XIX 10.417 20 2p"-2p54s g'S-*P° 0-1 S3I 
Ni XIX 11.522 60 2s»2p,-2s2p*3p »'S-'P° 0-1 S31.F29 
Ni XIX 11.582 50 2s,2p«-2s2p«3p g>S->P° 0-1 S31.F29 

Ni XIX 1242 100 2p*-2p53d g'S-'P° 0! S31.F29 
Ni XIX 12.641 90 2p«   2p*3d g's-nr 0   ! S31.F29 
Ni XIX 12.805 50 2p«   2p53d j>'S-aP° 0   t S31.F29 
N> XIX 13.76.' 50 V-2p53s <f'S-»P° 0   1 S31.F29 
Ni XIX 14.03 70 2pe-2ps3s g'S-'P" 3-1 S3I.F29 

NICKEL XX (Ni19+), Z = 28 
Ground State  ls22s22p5 2Pa/2 (9 electrons) 

lonization Potential [13 220 000] cm1;  [1639] eV 

Element Wavelength Intensity Multiple! Configuration Tern J - J    1    References 

Ni AX !1.691 20 2p5-2D4(1S)3d g*P° - »U %-%    S31 
Ni XX 11.760 40 2p5-2p'«{,S)3d .in" sn 

s   .     -    1J ■A -% S31 
N   XX 11.818 60 2p5-2p4('S)3d glp°.2D Vi-% S3I 
Ni XX 11.854 40 2p6-2p',('D)3d g'P° - »P %■% S31 
Ni XX 11.946 <H) 2ps-2p4<'D)3d g*P°■'P                  ? % -fi S31.K« 
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Ni XX Ni XXII 

I.temcnl Wavekmjth inicntiiv Multipfci Configuration Term J ■ J        Reference» 

Ni XX 
Ni XX 
Ni XX 
Ni XX 
N. XX 

" "-*"   
11 963 
i2043 
12 103 
12 139 
12 IM 

20 
30 
40 
0 

10 

2p»-2p<('P)3d 
2p«-2p«(*P)3d 
2p*-2p4(»P)3d 
2p«-2p'('D)3d 
2p,-ip4(»P)3d 

g'P" - «D            7 
g*P°   'P 
g'p-.*P 
gtp- -tp 
g*y - *D       ? 

SSI.KI 
SJI 
S3I 
S3I.K« 
S3I.CI0 

Z
Z
Z
Z
Z
 

x
x
x
x
x
 

x
x
x
x
x
 

12250 
12 315 
12 915 
13065 
13 120 

20 
0 

3C 
10 
10 

2p*-2p4(»P)3d 
2p»   2p4('P)3d 
2p»-2pVDj3s 

2p»-2p«('P)3» 
2p»-2pVP)3s 

g »P* - «P             7 
gtp'. fp 

g*r 'D 
y«r - *P            7 
?«P" - »P            7 

'A   % 
*-% 
*-* 

S31.KI 
S3I.K8 
S3I 
S3I.K8 
S3I.K8 

Ni XX 
Ni XX 
Ni XX 
Ni XX 
Ni XX 

13 151 
I32JO 
13 303 
13 37     7 
83 82     P 

10 
20 
10 

2p*-2pVP)3s 
2p»-2p«(»P)3s 
2p'-2pV»P>3» 

2»2p«-2s2p»('P')3s 
2s,2p»-2s2p« 

gtp    «p 
,.p.«p 
,»P-   «P 

»S - «P° 
g>P°  'S 

fc-Vi S31 
S3I 
S3I 
K8 
K8 

Ni XX 94 97     P 2s,2p»-2s2p» *»P--'S 

 . 1 i 

K 

NICKEL XXI (Ni20+)   Z = 2« 
Ground State   ls2?.s22p4 3P,   (8 electrons) 

Ionization Potential  [14 091 000] cm ';  [1747] eV 

Element Wavelength Intensity Multiple! Configuration Term J    J References 
■   " 

Ni XXI? 8.886 10 

1 

S31 
Ni XXI? 8.993 20 S31 
Ni XXI 10.902 20 2s22p«-2s2p<1j 'D-'F° 2-3 S31 
Ni XXI? 11.123 20 S3! 
Ni XXI 11.342 20 2p<-2p»("P°)3d gip - »D° 2-3 S3I 

Ni XXI 11.403 20 2p4-2p3(2D°)3ci gtp . 3D° 2-3 S3I 
Ni XXI 11.457 20 2p<-2p»CS°)3d pap. ajy 2-3 S3I 
Ni XXI 12.467 30 2p"-2p3(,S°)3s gtp. *$° 2-1 S31 
Ni XXI 12.552 30 2p"-2p3(<S°)3s g*p_ 3$° 1 -1 SJI 
Mi XXI 12.581 30 2p«-2p3(<S°)3s S»P-»S° 0-1 SJI 

NICKEL XXII (Ni*I+), Z = 28 
Ground State  Is22s22p3 4S!j/2 (7 electrons) 

Ionization Potential [15 180 000] cm '; [1882] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Ni XXII? 
Ni XXII 
Ni XXII 

8.798 
10.820 
11.203 

10 
20 
30 

:y-2p23d 
2p3-2ps3d 

Spo _ 2p %-% 
S3I 
S31 
S3I 
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Ni XXIII Ni XXVI 

NICKEL XXIII (NiMt), Z = 28 

Ground State  ls22s22p2 3P0 16 electrons) 
lonization Potential (16 156 000) cm '; [2003] eV 

Element Wavelength Intensity   | Multiple! Configuration 'icrm 
■M i 

l-J References 

Ni XXUI? 10.680 !0 S3! 
Ni XXIH? 10.762 20 S3! 
Ni XXIII 10.967 20 2pJ-2p3s j-'P-'P- 0-1 S3! 
Ni XXIII? 11.002 20 S31 
Ni XXIII 11.023 20 2p»-2p3s gjp.sp»           7 0-1 S3! 

N. XXIII 11.0'3 0 2p*-2p3s gsP-'P° 1-1 SJ1 
Ni XXIII 11.159 10 2p2-2p3s gjp. ip«           1 2-1 S31 
Ni XX1U 11.262 30 2p'-2p3s iD-»P°          ? 2-1 S31 
Ni XXIU 11.298 40 2p*-2p3s ■S..P- 0-! S3! 

NICKEL XXIV (Ni23+), Z = 28 
Ground State  ls22s22p 2P?,2 (5 electrons) 

lonization Potential  [17 124 000J cm ';  [2123] eV 

NICKEL XXV (Nt24+), Z = 28 
Ground State   Is22s2 'S0 (4 electrons) 

lonization Potential  [18 382 000] cm ';  [2279] eV 

NICKEL XXVI (Ni»+), Z = 28 
Ground State   ls22s 2Si/2 (3 electrons) 

lonization Potential  [19 342 000] cm1;  [2398] eV 

Element Wavelength Intensity Multiplei j                          Configuration Term S - }    !    References 

Ni XXVI 
Ni XXVI 

157.5 P 
221.6 P 

2s-2p 
2s - 2p 

K
2S-2P° 

KSS - 'V 
% - %    K8 
lk - Vk    K8 

1 
I 
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N» XXVH 

NICKEL XXVH (Ni28t)   2 = 28 
Ground State  Is2 'So (2 electrons) 

Ionization Potential  [82 980 000] cm >;  [10288] eV 

fclemeni Wavelength Intensity 

Ni XXVII 
Ni XXVII 
Ni XXVII 

I 36 
1.60 
1.63 

Multiple! Configuration 

Is5 Is3p 
lsJ-ls2p 
Is*   ls2s 

Terai 

g>S-f° 

g'S-'S 

Ni XXVIII 

J  i X References 

o-: jcii 
0-! CM 
0-1     K8 

NICKEL XXVIII <Ni27+), Z - 28 

Ground State   Is 2Sj/2 (1 electron) 
Ionization Potential  [86 908 000] cm '; [10775] eV 

Llement Wavelength Intensity Multiple! !                          Configuration                                             Term J   J References 

Ni XXVill 1 54      P 
1 

!s-2p g*S - JP° >h ■% K8 
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Cu 
Cü 

COPPER, Z = 2V 

Unclassified Lines 
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Cu 

Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

249.415 j 150 
249.908 100 
250.400 300 
251 670 200 
251.947 200 

252.223 150 
252.780 750 
253.465 150 
253.786 150 
254.510 500 

254.772 700 
255417 350 
256.365 300 
256.898 400 
257.315 200 

257.626 200 
258.004 150 
258 265 450 
258.927 800 
259 871 250 

K20 
K20 
K20 
K20 
K20 
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CJ Cu 

K20 
K20 
K20 
K20 
K20 
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1 

Cu Cu I 
 1 

Klemeol Wj.r^ngih |   lmcniiiy j Multiple; Confifurauun Term                   |    J    J Reference« 

Cu 
Cu 
Cu 

               j 

446 359 
-.54.791 
467.106 

I    I0Ü 
:    100 
j   150 

j 

1 
i | 

K20 
KM 
K20 

COPPER I (Cu0*), Z = 29 
Ground State   ls22s22p83s23p63dI04s 2S„2 (29 electrons) 

Ionization Potential 62 317.2 cm ': 7 726 eV 

Kir Blent r. Wavelength     j   Intensify    j Multiplei Configuration 

Cu 1? 
Cu I? 
Cu I? 
Cu I? 
Cu I 

Cu I 
Cu I 
Cu I 
Cu 1 
Cu ! 

Cu I 
Cu ! 
Cu I 
Cu I 
Cu I 

Cu I 
Cu I 
Cu I 
Cu 1 
Cu I 

Cu 1 
Cu I 
Cu I 
Cu I 
Cu I 

Cu I 
Cu I 
Cu I 
Cu I 
Cu I 

Cu I 
Cu i 
Cu I 
Cu I 
Cu I 

Cu I 
Cu I 

1  
1504 091 
1522.252 
1523.371 

i 1523.851 
j 1579.658 

| 1583 799 
I 1585.871 
j 1616.940 
| 162! 316 

1632.326 

Cu I 1640 474 
Cu 1 1647.030 
Cu ! 1650 119 
Cu  I I65C.30I 
Cu  I 1651.721 

1655.318 
1664.303 
1664 70R 
1671 484 
1673.440 

j 1684.674 
j 1685.682 
1 ,687.043 
i 1688.093 

1688.865 

1691 076 
1692 654 
1701.292 
1703 843 
1707 391 

1709 3% 
1713.364 
1725.664 
1730 576 
1731.32 

1732.674 
1741.574 
1749.202 
1764.540 
1774.820 

1817.265 
1825.34* 

0 
Oh 
lh 
Oh 
5 

ST 

Oh 
51 
5r 

20r 

JOt 
(Or 
I Or 

3 
5 

201) 
25r 
20r 
30 
15 

30 
5h 

10 
30r 

5f 

2 
50r 
50r 
10 
2h 

20 
50r 

2 
I Of 

200r 

20 
lOOr 

15 32 
5h 31 

20h 3! 
20 32 

s 

13 

12 
\i 
30 

29 
II 
II 
28 
29 

28 
10 
10 
28 
27 

27 

30 
8 

7 
9 

28 

29 
9 

3d«4s2-3d»4s<'I)>5p 

3d»4s2■ 
3d»4s2 

3d»4s2 

3d»4<i2 

3d»4s2 

3d'°4s 
3d»4s2 

3d''J4s- 
3d'°4s 
3d'4sa 

3dB4s2- 
3dl04s- 
3d'°4s 
3d»4s2■ 
3ds4ss 

3d"4ss 

3d'°4s. 
3d'°4s 
3d94s2 

3d"4s2■ 

3d*4s2 

3d*4s3 

3d'4s2 

3d"»4s 
3d "Ms 

3d84s'■ 
3d!04s 
3d104s 
3d«4s2 

3d*4s' 

3d*4s2 

3d'°4s 
3d»4s2 

3d">4s 
3d'°4s 

3d' 
3d' 

3d*4s('D)5p 
3d*4«,('I);5p 
3d»4s('I))5p 
}d»4s('D)5p 
3d*4s('D)5p 

3d'»Up 
3d»4s(»D)5p 
3d'°l0p 
3d,o!0p 
3d,4s('D)5p 

3d»4s(»D)5p 
3d,09p 
3d"9p 
3d»4s(sO)5p 
3d»4s(3D)5p 

3d»4s(:lD)5p 
3d'°8p 
3d'°8p 
3d»4s<»D)5p 
3d»4s(5I))5p 

3dB4s(3D)5p 
3d»4s(3C)5p 
3d»4s(3D)5p 
3d»4s('D)4p 
3d1()8s 

3d«4s(3D)5p 
3d»4s(*D>4p 
3d',J7u 
3d»4s(3I))5p 
3d94sOD)5p 

3d,,4s<3D)5p 
3dlc7p 
3d»4s('D)5p 
3d107s 
3d,4s('D!4p 

•6,» 
6p 

Term 

2!)   2D° 

2D-«F° 
2[). jp- 
,n . jp' 
2D - »F 
2» »n° 

g*s - >r 
2D   2P^ 

Ä
2S - «P 

y*S - 2P° 
2r> 2iy 
21)     2J-° 

*2S - 2P" 
S'S   2P° 

2
D 

2r 
2D - «D° 

g'S - 2P° 
g'S - 2P 

2I)   «D' 
2n - *f° 
2D «F° 
2D  4P° s!) - nr 

g2S • *D° 
*s - *s 
2D -'!)" 

g2S-3P° 
gt$ - 2p° 

2D - <D° 
<D - «P° 

iD. tF° 
g»S - »P° 

2D 
2S 

?2S 

4F° 
2S 
2P" 

„2JJ . 2p° 
7?2C* .. 2p° 

11 

%  -% 

Reference» 

%-% 
'A-'A 
Hi -% 
%-*A 
=A -% 

%-% 

■A -% 
%-% 
%-% 

•A -'A 
%-% 
>A-»A 
"A -% 
•A-Si 

*A-% 
Vi - "A 
■A -% 
%-% 
% -"A 

%-% 
•A-"A 

■A-% 

"A -"A 
"A-% 

Sl7 
Si 7 
Siv 
S17 
S17 

»A 'A SP 
% •% S<7 
% ■A S!7 
*■< % SI7 
»A •% !ir 

S17 
S17 
S17 
S17 
S!7 

S17 
SI7 
S17 
SI7 
SI7 

S17 
S17 
S17 
SI7 
S17 

S!7 
Si 7 
Sl7 
Sl7 
SI7 

SI7 
SI7 
Si 7 
Si? 
SI7 

SI7 
SI7 
SI7 
Sl7 
Sl7 

Sl7 
S17 
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Cu I! Cu II 

COPPER II iCu»»), Z = 29 
Ground Swte  ls*2s*2p,3s*3p«3d,c «S0 (28 electrons) 

Ionizafion Potential  163 669.2 cm »; 20.292 sV 
  

Kit ratal Wavelength liilrnsily Mulliplcl Configurabon Ten»                       J   J References 

Cu It 675 6020 2 jjw. Jd*(»D)5f i'S-'n' 0-1 R2I 
Cu II 683 1406 8 3d'"   3dV»D)5f g'S-'f 0-1 R2I 
Cu II 685.3963 2 3<jie.Xd«(»D>5f «'s - »r 0   1 R2I 
Cu II 70S 3129 10 .2 3d" - 3ü*?'D)6p t's >r 0-1 R2I 
Cu II 718 1787 10 1! 3d'8 - 3dVD)6p o'S'P* 0-1 R2! 

Cu !l 724.4887 ;5 10 3d10- Jd,('0)4f g'S   >D' 0-1 R2I 
Cu II 735.5203 20 9 3d1»   3d*(»3)4f g'S   'P* 0-1 R2I 
Cu 11 736.0319 75 8 3d18-Jd»('0)4f g'S -*P* C-l R2I 
Cu 11 752.80 0 R2I 
Cu 11 763 29 0 R2I 

Cu 11 768.48 0 R2J 
Cu II 
Cu II 

776.48 0 K2I 
777 7435 0 3d»(»D)4s-3d»(D)6f 3D - 'P- 2-1 R2I 

Cu II 779.2949 8 3d*(,D)43 - 3d«'!s(4F>4p 3D - vsF° 3-2 R21 
Cu II 7849125 0 3d»(*D)4s-3d*«s(<F)4p 3I> -v3F° 2-2 R21 

Cu 11 797 4552 10 3d»(»D)4s-3d«(i,D)7p 3D . »p- 3-2 R2I 
Cu 11 806.5472 3 3d'(2D)4s-3d'4s(«F)4p ■D-v3F° 2-2 R2I 
Cu II 810635 1 R2I 
Cu HI 810.9984 15 5 3d'»   3d»(3D)5p g'S - 3D 0-1 R2I 
Cu II 811.29 1 R2! 

Cu II 313.8834 20 6 3d'«-J<l»(1D)5p S'S-'P" 0   1 R21 
Cu II 822.500 1 R2I 
Cu li 823.768 2 43 3d»(2D)4s - W*4s(<F)4p 3D-v'D° 2- 1 R2I 
Cu II 823.8378 2 3d*('D)4s - 3d»<*D,7p T)  3D° 2-2 R21 
Cu II 824 635 2 K:I 

Cu 11 826 9%! 30 4 3d10-•>d"(2D)5p g'S-3?' 0   1 R2I 
Cu II 836.0278 0 3d«(*D)4s - id»(J!))6p 3D ■'D* 3-2 R2I 
Cu il 839.47 1 R21 
Cu II 841.1346 2 47 3d«(2D)4s - 3d»('D)6p 3D - 3F° 2-2 R21 
Cu II 842.4964 i 3d»(«D)4s - 3ds(2D)6p 3D   >D° 2-2 R21 

Cu II 844.6128 3 48 3d»(2D)4s - 3d»(»D)6p 3D - 3D° 2-1 R2I 
Cu II 844 9122 5 3d,(J0)4s   3d*(2D)6p =D-'F° 2-3 RZI 
Cu II 848.8075 15 48 3d»(2D)4s - 3d»(2D)6p 3D - 3D" 3-3 R2! 
Cu II 849.3591 3 47 3d,(sD)4s-3d»(2D16p 3D . 3F" 1 -2 R2I 
Cu I! 8507480 2 3d»(2D)4s - 3d»(2l))6p »D-'D" 1 -2 R21 

Cu II 851.3027 25 47 3d»l2D)4s - 3d»(2D)6p 3D. '}■' 3-4 R2I 
Cu II 851.7714 2 47 3d»(aD)4s - 3d*(2D)6p 3D - **" 3-3 R21 
Cu II 852.9061 3 48 3d»(2D)4s - 3d»(2D)6p 3D - 30° 1 -1 R21 
Cu II 853.5644 1 3d»(sD)4s-3d'(2D)6p 3D - 3P° l-* R21 
Cu II 855.4762 5 48 3d»(2D)4s - 3d»(2D)6p 3D    3D" 2-3 R21 

Cu .1 855.7002 10 48 3d»(2D)4s - 3d»(2D)6p 3D - H}° 2-2 R2I 
Cu I! 858.4869 25 47 3de(2D)4s - 3d»(2D)6p 3D - 3F° 2-3 R21 
Cu 11 858.5667 25 3d»(2D)4s   3d«4sCF)4p 3D-v»G° 3-3 R2) 
Cu !I 859.1509 0 3d»('-D)4s • 3d»(2D)6p 3D - SP° 2-1 R21 
Cu il 860.7217 1 43 3d»(2DKs-3d»4s(4F)4p 3D • v3D° 2-2 R2I 

Cu II 861.9936 40 3d4(2D)4E-3d»4sCF)4p 3D. vaF° 3-4 R2I 
Cu II 862.8226 2 3d»(2r»4s-3d»(JD)6p 3D - »p° 2-2 R2I 
Cu ii 864 1546 10 3d»(2D)4s - ?d84s<2P)4p 3D-w'D° 3-2 R21 
Cu 11 864.2138 10 3d»(2D)4s   3d»(2D)6p 3D . 3D" 1 -2 R21 
Cu II 865.3902 40 3d»(2I»4s-3d64s(4F)4p ?D   v3G° 2-3 R21 

Cu II 866.4427 5 3d»(2D)4s - 3d"(2D)4f iD - <G" 2-3 R21 
Cu II 867 7336 8 3d»(»D)4s-3J"(JD)6p 3D     >p' 1 -1 R21 
Cu II 869.0641 10 3d»(2D)4s-3d«4s(JPi4p »D-w»S° 2-1 R2! 
Cu II 869.3360 25 43 3d»(aD)4s-3d»4s(«F)4p 3D-v3ir 1 -2 R21 
Cu II 870.5389 8 42 3d»(1D)4s-3ds4s(4G)4p 3D -u3F° 3-2 R2! 

Cu II 871.0676 8 ?d»(1!D)4s-3d«4s(2P)4p 3D-w'D" 2-2 R2! 
Cu II 373.2629 15 »3 3d»(2D)4s-3d',4s(4F»4p so   v3D° 3-3 R21 
Cu II 876.7227 20 3d,l2D>4s-3d8(2D>4f »D - 3F° 3-3 R2! 
Cu II 877.0121 25 3d*('D)4s - 3d"4s(4P)4p 3D - x5S" 3-2 RZI 
Cu II 877.5548 2D 42 3il,(2D)4s-3d84s<;!G)4p 3D -u3F° 2-2 R21 
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Cu II Cu II 

k lernen; 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu 1! 

Cu II 
Cu I! 
Cu II 
Cu 'I 
Cu II 

Cu II 
Cu II 
Cu !l 
Cu H 
Cu si 

Cu II 
Cu II 
Cu II 
Cu tl 
Cu II 

O II 
Cu II 
Cu il 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu !I 
Cu II 
Cu II 

Ci: II 
Cu II 
Cu li 
Cu II 
Cu II 

Cu II 
Cu li 
Cu li 
Cu II 
Cu II 

Cu II 
Cu II 
Cu I! 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Wivetenjlh Utcius'.y Mukipiel Con/ifuriitioa Tern 

8778471               IS Jd»(»D)4t - 3d*4s(*P)4p •D   w'S' 
«78 6986 $0 42 3<f»(*D)4f - 34»4i(«G)4p '0  >j»F' 
879 8912 2 3d»(*D)4» - 3d«4s(*P)4p 'D-w"D° 
880 3230 5 43 3d»(*D)4s - 3d«4i<«F)4p *D   v'P' 
883 2800 5 3d*(»D)4»   3dMM»P)4p »0   *'r 
883 8390 5 3d»(»D)4s - 3<J»(»D)4f »D  *f 
884 1332 10 44 3d*(»DWi   3d*4s(<P)4p »D •**S" 
8844346 8 75 3d»(*D)4s ■ 3d»(»D)6p 'D   »F' 
884 8262 5 3d»('D)4i • JdV'DMf >D   'P° 
885 8472 25 42 3d'<»D)4j - 3d"4j<«G)4p *D -u'F° 

886 51II 10 <2 3d»!,l))4s-3d"4;,<HJ|4p >D u»r 
886 9434 69 41 3d»('D)4» - 3d,4S(»P)4p 'D  w'D" 
8"« 5669 60 41 3d»('D)4s - 3d*4s<«P)4p »D   w'D" 
8924144 50 41 3d»(»D)4i   3d»4s(»P)4p 'D - w'D* 
893 6777 80 40 3d»('D>4s - 3d«4»(»P!4p 'D   w'P" 

894.2274 40 41 3d»<"D)4s   3d«4s(»Piv »D - w'D" 
896.7588 60 40 3d»<U»4s • 3d«4*(»P)4p "D   w'P" 
896 9762 40 40 3dVD)4s-3d"4j("P)4p 3D w*r 
897 7932 15 74 3d»(»D)«»   3d'4s<»Pl4i, •D   w'D" 
B99 7888 5C 41 3d»('r»4i-3d,4s(»P)4p 'D   w'D' 

899.7922 50 41 3dN*D)4s-3d,4s(IP;4r. *D  w'D" 
901 0731 60 40 3dVD>4s-3d»4j('PUp 'D • w'P" 
903.5290 1 41 3d»(*D)4s - 3d«45(»P)4p »D   w'D° 
906 1134 40 40 3d,(»D)4» - 3d*4',('P)4p »D   w'P~ 
910 5185 15 40 3d»(»D)45-3d,4s(»P)4p 'D   w'P" 

911 6301 1 iii'l'DH    3d»(»D)4f 'D-'P" 
911.6793 1 3d»(»C<-.',»   3d,4s(<P)4p !D   x'S" 
9120248 0 3d*(*Dl4s-3d»<"D)4f •D   3P" 
912.4162 3 3d»(5D)4s - 3d»(*D)4f ■ D-'P8 

913.5018 0 3d*("D)4s-3d*4stsG)4p '!)   u'F' 

914.2133 80 38 3d»(,D!4s-3da4s('P)4p »D   x'D" 
917 3058 20 38 3d»(,D)4s-3.(,«!i(<P)4p »D   x'D 
922.0190 60 37 3d'('D)4s   3d»4st*D)4p 'Dv'P° 
922.4161 20 73 3d»(»D)4s-3d«4s('P)4p ■D-w'P" 
924.2386 50 38 3d»('D>4s • 3d"4s(*P)4p 'D   x5D 

925 0992 30 38 3d*(Jl))4s   3d"4*(4P)4p 'D   x»D* 
925.1098 30 3d,(»I))4s   3d«4s(JP)4p 'D-w'P- 
925,1263 30 38 3d,<"I»4s-3d,4s<4P)4p *D x5ir 
929.7020 2 3d»<*D)4s   3d54sCP)4p ■l)-w3P 
929 8930 5 37 3d»("0)4s ■ MMsCDMp >D-y'P* 

932.9387 60 33 3-!»(*D)4s - 3d«4s('l))4p 'D ■ y'D" 
935.0577 60 38 3d»<M)>4*   3d»4s<<P>4p »D   x'D 
935.0855 60 3d»t"D>4s ■ 3d»4s(4P)4p 'D - xsD° 
935 2325 40 33 3d»(1D)4j - 3J84s(,D)4p 'D   y'D" 
935.3434 20 .1? 3d*;,0)4s • 3d"4s(*D)4p 'D   y'P" 

935.8977 60 35 3d»("D)4s - 3d"4s(,D)4p 'D   y'F" 
937 8175 5 35 3d,(8D)4s-3d,4s(n))4p 'D - y-F" 
939 5232 IG 35 3d»(ID)*s-3d«4s(2D»4p 'D   y'F° 
943.3348 60 33 3d,(ln)4s-3d»4s(»D)4p 'D*y'D° 
945.5249 60 37 3d*(,D)4s-3d,4s(,n)4p »D - y'P" 

945.8769 40 33 3d»(JD)4s-3d»4s<Jn)4p »D   y'D" 
945 9648 50 35 3d9(»D)4s-3d,4s(,D)4p 'D ■v'F" 

'947.7003 2 35 3J»(sD)4s-3d»4s('D)4p 'D - y'F" 
95 S 4079 5 3d'l,D)4s-3d»4s(3D14p 3D - y'P° 
954 3830 20 3d»('D)4s   3d'4s(4P)4p 'D   x=D° 

955.3297 5 3d»(*D)is-3ü"4s(<P)4p 'D-   *D° 
956 2903 25 3d»(aI))4s   3d«4s{J0)4p 'D - yJD° 
958.1542 40 33 3d»<»0)4s-3d"4s(»D)4p »D -y'F" 
960.4135 20 35 3d»(3D}4s - 3d»4s(sD)4p ■D -y'P" 
966.2287 3 69 3ds(,I))4s-3dB4s(»n)4p 'D - y'P° 

967 8729 0 3d»(JD)4s   3d»4si<P)4p »D - x5P° 
968 0343 25 3d»(sD)4s-3d"4s('P)4p 'D - x'P" 
972 2674 2 3d»('D)4s-3d»4stsD)4p •D   y'D" 
973 4995 2 3d»('D)4s • 3d»4sCP)4p 'D - x'P" 
974.7589 20 3d»(*D)4s-3dl,4s(*I>)4p 'D   y'D° 

:  i Reference! 

i -i R2I 
3-3 Rll 
1 -2 R2I 
2-3 R21 
1! R2I 

2-3 Rll 
2-2 R2I 
2-3 121 
2 - 1 K2I 
2-3 R21 

! -2 R2I 
3-2 R2I 
2- 1 R2I 
3-3 R2I 

2-2 
2- I 
I -0 
2-2 
2-3 

I - 1 
2-2 
1 -2 
I   I 
1 -2 

2 1 
2-2 
2-2 
2-1 
2-3 

3-4 
3-2 
3-2 
2 - 2 
2-3 

2-2 
2-1 
2- ! 
2-2 
2-2 

3-3 
1 -2 
1    : 
3-2 
2! 

2-1 
2-3 
2-2 
! -0 
2-3 

2- ! 
1 I 
I -2 
2-2 
2-1 i 

I 
I - 
3 
2- 
2- 

i   2- 

j R2l 

R21 
R:I 
R2I 
R2I 
R2I 

R2I 
R2I 
R2. 
R2i 
Ä2I 

R2I 
RZ! 
R2I 
R2! 
R2! 

R2I 
R21 
R2! 
R2I 
R2I 

R21 
R2I 
R2I 
R21 
R2. 

H2I 
R2i 
R2I 
R21 
R?l 

R2I 
R2I 
R2I 
R2I 
R2I 

R2i 
R2I 
R2I 
R2i 
R21 

R2) 
R21 
R2I 
R2I 
R2I 

R2I 
, R2I 
IR21 
JR2I 

R21 

H    He   l.i   Be    B   C    N   0   F   Ne    Na   Mg   Al   Si   P   S   CI   Ar   K    («   St   T>   V   Cr   Mn    Fe   Co   Ni   Cu    Zn   <ia   Ge    rtj   Sc    Br   Kr 
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Cü n Cu II 

Element 

C-J Ii 
Cu II 
Cu II 
<~u I) 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu 11 
Cu II 
Ca II 
Cu II 
Cu II 

Wavelength     1   lntentitv   1 Multiple! 

976.5532 
976.7176 
977.5674 
979.4209 
383 9802 

984.5336 
987.6570 
989 2365 
992.9532 
998 3060 

999 7940 
1001 0130 
1004.0554 
1006.9841 
1008.5688 

1008 7284 
1010.2690 
1010.4450 
10106395 
ICH 4358 

10 
10 
25 

5 
1 

10 
10 
8 

25 
8 

5 
a 

50 
! 

30 

30 
30 
10 

67 

32 

31 
32 
31 

2? 
30 
30 
2') 

30 
68 
68 
28 

Configuration 

Cu U 1012 5971 25 27 
Cu 11 1052.6833 3 27 
Cu II 1013.399-1 i 
Cu II 1017.9980 '5 29 
Cu II 1018.0642 15 26 

Cu Ii 1018.7073 50 26 
Cu I! 1019.6545 15 2h 
Cu 11 1020.1076 15 28 
Cu II 1022 1021 C 

J 27 
Cu II 1027.8311 50 64 

Cu II 1028.327° 25 26 
Cu 11 1079 "508 10 24 
Cu 11 1030.7S3» 2C 25 
Cu II 1031 .',<*? 8 26 
Cu I! 1033 56V7 10 63 

Cu II 1035.: 628 8 62 
Cu 11 1036.4695 60 58 
Cu II 1039.3477 60 24 
Cu 11 1039.5871 60 24 
Cu II IÖ4<!.<l<H! 80 24 

Cu II t.'.-;  -,135 ä>0 61 
Cu II !. -: ■'    >40 -o 24 
Cu II ll>1? 7554 50 61 
Cu II lO.iO I53c 10 23 
Cu II 1050.4028 10 23 

Cu II 1052 1747 20 24 
Cu II 1054 6901 60 60 
Cu II ! 055 7968 40 22 
Cu II 1056.9546 60 59 
Cu Ii 1058.7988 40 23 

Cu II 1059.0960 60 58 
Cu 11 1060.6343 60 23 
Cu II 1063.0052 60 23 
Cu 11 i 065 7821 20 57 
CM I! .066.1343 20 22 

Cu I! 1069.1954 50 23 
Cu II 1070.3112 15 22 
Cu II 1073.7454 30 23 
Cu II 1077 8759 1 
Cu II 1086.1102 5 2! 

Cu 11 1088.3953 20 
Cu II 1089.2447 3 
Cu II 1091.2916 5 21 
Cu II 1094.4025 30 21 
Cu 11 1097.0529 25 21 

3d»(sD)4s - 
3d»(»D)4s - 
3d»<2i"»4s 
?d»(,D)4s - 
3d»(*D;4s 

3d*(,D)4s - 
3d»(,D)4s - 
3d*{M))4s ■ 
3d*(,D)4s 
3d,(«D)4s 

3d,(*l»4s ■ 
3d*(,D)«s - 
3d»(*D)4s - 
3d»(,D)4s 
3a»t»D)4s • 

3d*(,D)4s 
3d»(«D)4s - 
3d*(ID)4s - 
3d,(»D)4s • 
3d»(2D)4s 

3d»('D)4s 
3d»<2D)4s- 
3d»(U)l4s- 
3d»(*D)4s • 
3d»(2D)4s- 

3d»(!D)4s - 
3d'(2D!4s 
3d»(JD14s- 
3d,(2D)4s- 
3d»(=D)4s ■ 

3d*:iO)4s 
»d»(H»4s - 
Jd»(»D)4s 
3d»(.,P)4s - 
3d»<»D)4s 

3d»(2D)4s 
3d»(*D)4s 
3d9(Jr»4s- 
3d»(Jü)4s- 
3d»(sI»4s • 

3d*(2D)4s 
3d»(*FM4s 
3dN2S»4s - 
3d»VlD)4s- 
3da(2D)4s 

3d»(M»4s- 
3d*(*D)4s 
5d»(2I))4s 
3d»(*D)4s ■ 
3d»(*D)4s- 

3d9(2D,4s ■ 
3d«(aD)4s 
3d,(,D)4s- 
3d"(2D>4s 
3d»(*D)4s ■ 

3d»(»D)4« - 
3d*('D)4s 
3d*(slD)4s ■ 
3d'(lD)4s - 
3d»(JD)4s- 

3d»(sI»4s 
3d»('D)4s- 
3d*(2D)4s 
Jd«(*D/4s- 
3d»(*D)4s- 

3d»4s(«P)4p 
3dJ4s(«P)4p 
3d,4s(,n>4p 
3d"4»(,D)4p 
3d»(=D)5p 

3d,45(*P)4p 
3d,4s(*P)4p 
3d»(»D)5p 
3d»(JD)5p 
3d'(»D)5p 

3d»('D)5p 
3d*(»D)5p 
3d*(*D)5p 
3d*(*D)5p 
3d»4s(1F)4p 

3d»(»D)5n 
3d»4s(4P)4p 
3d»4s(4P)4p 
3d»4s(3F)4p 
3d»(2D)5p 

3d,(»D)5p 
3d8(2D15p 
3d«(U))5p 
3d84s(2F)4p 
3d»('D)5p 

3d'(»D)5p 
3d»i2D)5p 
3d84s(U-"Up 
3d»''D)5p 
3d»!U))5p 

3d8(2D)5p 
3d84sf2F)4p 
3d84s(2F)4p 
3d»(2D)5p 
3d»(sD)5p 

3d9(»D)5p 
3dBt2D)5p 
3d*4s(2F)4p 
3d"4s(JF)4p 
3d84s(2F)4p 

3d»(»D)5p 
3d"4s(2F)4p 
3d,(ID)5p 
3d84s(5F)4p 
3d*4s<2F)4p 

3d<Ws(2F)4p 
3d*4s('F)4p 
3<j,4s(*V14p 
3d84s{3.')4p 
3d»4s(2F)4p 

3d*C»D)5p 
3d"4s(2F)4p 
3d"4s(2F)4p 
3d9(2D)5p 
3d84s(2F)4p 

3d»4s(2F)4p 
3d84s(2F)4p 
3d84s(2F14p 
3d84s(2F)4p 
3d84s(4F)4p 

3d*4s(2F)4p 
3d»4s(JF)4p 
3d84s(4F14p 
3d84s(*V)4p 
3d«4s(<F)4p 

Term J    i 

3D 
x»P" 
x»r 

•vaFv •D- 
'D-y'F' 
'D   'D° 

3D • xsP* 
8D - xs?° 
JD-'F° 
»D - 'D* 
3D   lV 

jD   ip° 
3D   *F° 
3D- 
3I>- 5D" 
»D-z'F" 

3D - SD° 
>L -*5P" 
'D-iT 
3D-z'D* 
3D. .p- 

»D  3V° 
3D - 3F° 
3D nr 
3D   z'F° 
■"D - 3P° 

»D 3p = 

z'D' 
3D - SF' 
'D'D1 

3r> - »p' 
3D - z»F" 
JD - z'Gc 

"D - 3P° 
'D-'F' 

■D-'P" 
■D - 3F° 
»D - z'F" 
3D - z'F" 
3D   z3F° 

'D-aD° 
3D - ?aF° 
■D   3D° 
SD   z3D° 
3D - z3')" 

»D 
H) ■ 
■n- 
3D 

■I) 
H-> ■ 
3D 
'D 
3D- 

z3F" 
z'F" 

z'D° 
z3D" 

3F° 
z3D° 
z'D" 
sp1 

z'G0 

3U z3I)° 
3D - i.H}" 
'D - z3D° 
'D-z3F° 
»n - 5F° 

■D-zf" 
•n -Z»D° 

3fV - »Fr 

3D - 5F° 

2-2 
2-3 
2-3 
2-2 
3-2 

1 -I 
1-2 
3-3 
2-2 
2-3 

2-1 
2-2 
3-3 
1 -1 
3-3 

2-2 
2-2 
2-3 
3-2 
1 -1 

3-3 
1-2 
2-3 
2-3 
1-0 

3-2 
2-1 
2-2 
2-3 
2-2 

2-2 
3-2 
3-4 
i -I 
2-3 

2-1 
2-2 
3 3 
2-2 
3-4 

2-2 
2-3 
2-3 
2-1 
3-2 

1 -2 
2-3 
3-3 
2-2 
3-3 

2-3 
2-2 
1 -1 
2-2 
2-3 

2-3 
3-4 
1-2 
2-2 
3-3 

2-3 
2-1 
2-2 
3-4 
2-3 

References 

Rli 
R21 
R21 
K21 
R2I 

R2I 
R21 
R21 
R21 
R:i 

R21 
R21 
R21 
R21 
R21 

R2! 
R2I 
R21 
R?: 
R2! 

R2i 
R2! 
R?t 
R2! 
3*21 

R2! 
»21 
,<2\ 
R2! 
R21 

R?.l 
R2l 
R21 
R21 
R21 

R21 
R21 
R2i 
R2i 
R21 

R2i 
P>21 
R2! 
R21 
R21 

R2I 
R2! 
R21 
R7.1 
R2t 

R21 
R21 
R2I 
R21 
R'21 

R7.1 
R21 
R21 
R21 
R21 

R21 
R21 
R21 
R21 
R21 
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Cu II Cu II 

 1 
Kleinem Wavelength intentily Multiple! 1 Co.iftguraUon Tenp '   '   j Reference? 

Cu I! llul K'62 1 21 " t*<»0)4s-3d,4s(<H4p «D - »F" 1 -1 R21 
Cu 11 1105.1765 5 21 id,('D)4s-3d,l4s(''F)4p »D - «F* 1 -2 Ril 
Cu II 1106.4471 3 i M3fiD)4s. 3d*«s(*F)4p 'D  ^3G0 2-3 R:i 
Cu 11 1109.7445 1 3d,(M»4s   3(!«4s(,F)4p ■D-z'ir 2-3 R21 
Cu II 1111.7577 0 20 3d,(sD)4s-3d,4s(4F)4p '!) - *G° 3-3 R2! 

Cu II 1112.407 
1 

5 R21 
Cu 11 1119.9470 15 20 3d»(i'D!4s-3d«4s(4F)4p 3D - «G° 3-4 R2I 
Cu 11 1123.2260 5 20 3d9(*l»4s   3d»4s(«F)4p 3D»G° 2-3 R2! 
Cu II 1130.8853 1 20 3d*(*D)4s - 3d«4i(4F)4p »D  H}° 1-2 R:i 
Cu II 1130.8978 1 M*(*D)4|s • 3d«(»D)9s jp- . ID 1 -2 «21 

Cu 11 1142.6405 20 19 3d*(2D)4s   3d,4s(4F)4p 3I>  »D* 2-2 R2I 
Cu II 1144.8556 30 19 3d,(2D)4s-3d,4s(4F)4p 3D - lD" 3-3 R2I 
Cu II 1147.7617 8 19 3d,(*D)4s-3d«4i,(4F)4p »D  SD° 1 -1 R2! 
Cu II 1157 0206 5 19 5d9(2D14s-3d«4s(4F)4p SD - lO° 2-3 R21 
Cu II 1157.8719 » 19 3d9(2D)4s - 3d,4s(4F»4p 3U - 5D' I -2 R2I 

Cu 11 1157 8807 8 3d,(-i>!4p-5d,(s»)9s 3P°   »D 1 -2 R2i 
Cu II il62.6010 3 19 3d,(*D)4s - 3d»4s(4F»4p 3D - SD' 3-4 K21 
Cu II 1185.8°91 2 3d,C'D)4p - 3d9('D)8s "f - 3D 2-3 R2! 
Cu II 1192.261 2 R21 
Cu 11 1201.6258 1 3d'<2D)4p - 3dV2D)7d 3F°-»G 3-4 R21 

Cu II 1204.6158 1 3d9(2D)4p - 3d9<2D)7d 3p° . 3p 4-4 R2I 
Cu II 1204.6356 1 3d»(2I»4p - 3d»('D)7d 3F°-3F 4-3 R21 
Cu II 1204.6531 1 3d»;i'D)4s-3d«4s(4F)4p 'D-5D° 2-3 R2I 
Cu II 1205 1467 0 3dBiID)4p - 3d»(»D)7d ip°. 3J) 4-3 R2I 
Cu II 1205 1944 0 3d»i*D)4p - Jd»(*D)7d »D°-<F 3-3 R2! 

Cu II 1205.2024 0 3d9(2D)4p • 3d°(iD)9s ■lr-'D 2-i R21 
Cu 11 1205 9029 2 3d'(2D)4p - 3d»("D)7d =F°- 3G 4-5 R2I 
Cu II 1206 769! Ö 3d*f2D)4p - 3d»(JD)8s 

ar-'D 1 -2 R21 
Cu II 1214.5399 1 3d9(2D)4p   3d»(2D)9s >F°-3D 3-3 R21 
Cu II 1214.5546 1 3<j*<2D)4p - 3d»(»D)8s ap - 3D 3-2 R2I 

Cu II 1219.3337 I 3d"(2D)4p - 3d»(aD)8s sp«.3D 4-3 R21 
Cu II 1235.8729 o 3d»(»Di4p-Jd»(»i:>)*s 3p" . 3f) 2-2 R2I 
Cu II 1240,0272 1 3d9(2D)4p - 3d"(2Di6d 3P'   'D 1 -2 R2I 
Cu II 1241.9641 2 3d9(2D)4p-3dVD)7s 3P°-'D 2-2 R2! 
Cu 11 12430857 1 3d*(2D)4p - 3d9(2D>6d 3p* . ip 1 -1 R2I 

Cu II 1248.7916 5 3d»('D)4p-3d»(*D)6<: jp»   3D 2-3 R21 
Cu li 1250 0483 10 90 3d»('D)4p-3d'(2D)6d 3p°.3p 2-2 R2! 
Cu II 1253.1809 s 3d9t2D)4p - 3<!9(2D)6d jp. . 3S 2-1 R21 
Cu II 1255.157! 1 3d»(*D)4p - 3d»(2D)6d 3P°-*D 0-1 R21 
Cu I! 1257.6833 1 3d»(»D)4p - 3d9(2D)6d 3p°.tp 0-1 R2I 

Cu II 1261.2154 0 3d*('D)4r - 3d»(sD)#s 3D°   "D 2-2 R2I 
Cu II 1262.9249 3 90 3d»(2D)4p - 3d9(-D)6d 3pJ .. 3p 1 -0 R2I 
Cu 11 1265.5062 15 91 3dJ(=i))4p-3d9ri)>7s 3P°   'D 1 -2 R2I 
Cu II 1260.3101 10 89 3d»(2D)4p-3d*(-ü)7s 3P°   3D 1-1 R2! 
Cu II 1268.6686 0 3d9(2D)4p   3d9(2D)8s • y-.zry 3-3 R2I 

Cu II 1269.4464 1 3d»(2D)4p - 3d9(2D)6d 3P° _ 3p 2 -2 R21 
Cu II 1271.3178 2 90 3d9(2D)4p - 3d9(2D)6d 3p°.3D 1 -2 R2I 
Cu II 1272.0417 8 10? 3d8(2D)4p - 3d"(2D)6d 3F°-3G 2-3 R21 
Cu II 1273.7007 2 90 3d9(2D)4p-3d9(2D)6d 3p° . 3p 1-1 R2! 
Cu II 1274 0708 3 3d9i2D)4p-3d»(2D)7s »F'-'D 3-2 R2! 

Cu 1! 1274.4651 3 3d*(,I))4p-3d»(*D)7s 3P° . 3[) 2-2 R21 
Cu II 1275.5717 30 89 3d9(2D)4p-3d9(2D)7s 3p- . 3D 2-3 R2I 
Cu II 1279.9615 0 3d9(2L>)4p-3d9(2D)6d sp°.an 3-2 R2! 
Cu II 1280.2682 5 3d"(2D)4p - 3de(20)6d ajr°. ap 3-3 R21 
Cu II 1281.2570 3 3d8(2DS4p - 3d»{2D)6d 'F° - 3D 3-3 R21 

Cu II 1281.4616 8 3J8(2Dj4p - 3d9(2D)7s 3P° - 3D 0  1 R:i 
d " 1282.4547 15 102 3d9(2D)4p-3d»(2U)6d *p« . 3G 3-4 R2! 
Cu it 1283.8298 1 3d84s2   3d9(2D)7p jp . 3p° 4-4 R2I 
Cu II 1284.8712 8 3d9(2D)4p - 3d9(2D)6d 3p' . 3p 4-4 R2! 
Cu II 1285.5186 1 3d«(2D)4p - 3d»(2D)6d 3I)' - 'F 3-3 R2i 

Cu II 1285.9222 1 3d9(2D)4p-3d9(2D)6d *F*  3D 4-3 R2! 
Cu 11 1287.4683 15 102 3d9(2D)4p - 3d9{2D)6d 3p».3G 4-5 R21 
Cu II 1297.5498 2 3d9(sD)4p-3d8(20)7s 3F°   <D 2-2 R2i 
Cu II 1297.978 1 R2I 
CM 11 1298.3949 15 101 3d"(2D)4p-3d9(2D)7s sp=.30 2-i R21 
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Cu II Cu il 

Elentat Wavelength Intensity Multipkt i 

Cu li »298.9053 ! 
Cu II 1299.2678 10           | 89 

Cu II ' 303.6" '2 2 
Oi II ! m.v HI 2 
Cu :i ;-05.5rvO& 5 

Cu il , '.08 2971 30 101 
Cü I! 1309 4633 15 101 
Cu II I'll 7947 1 
Cu II 1314.1495 15 149 
Cu 11 1314 3366 30 101 

Cu II 1320 6858 10          \ 148 
Cu II 1321.7962 5 

Cu I! 1322o326 6 
Cu il 1323 2042 3 
Cu 11 1323 794? 6 148 

Cu II 1325.2421 1 
Cu 1! 1325 5135 3 
Cu II 1326 3954 10 147 
Cu 11 1323 4129 i 
Cu II 1329.66% 1 

Cu 11 1331.8907 5 
Cu li 1332.2228 s 148 
Cu II 1333.0452 20 163 
Cu II 1334.3063 ~> 
Cu II 1334 6546 

Cu 11 1337.5114 0 
Cu II 1334 4952 o 
Cu 11 1339 .'713 s 
Cu I! 1340« .41 1 

Cu I! •> 350.5938 15 147 

Cu II 135! 8366 25 '47 

Cu II 135"   iu',3 15 147 
Cu II 1358.7730 30 1 

Cu 11 1359 0091 20 l'3 
Cu II 1359.9362 5 

Cu II 1362.5997 20 147 
Cu II 1363 5031 5 
Cu II «367.9509 25 2 

Cu li I370.x"20 1 
Cu II 1 "'l/ 5600 2 

Cu II 1371.451 2 
Cu II 1371 8399 20 162 
Cu 1! 1375.5019 3 
Cu 11 1377.477 3 
Cu 11 1393 1275 10 147 

Cu I! 1398 641V 10 128 
Cu !! 1399 3527 3 
Cu II 1402 7770 15 186 
Cu II 1407 i689 15 88 
Cu II 1408 8124 2 

Cu II 1410.002 1 
Cu II 1410.570 2 
Cu 11 1414.8980 10 87 
Cu II 1418.4265 25 86 
Cu II 14197455 2 

Cu 11 1421.3737 5 
Cu I! 14*1 7589 25 85 
Cu 1! 1427 5912 10 86 
Cu II 1427.8290 20 126 
Cu I! 1428.3580 25 129 

Cu II 14302428 40 84 
Cu 11 1433 8404 10 87 
Cu II 1434.7699 15 85 
Cu II 1434.9037 125 125 
Cu I! 1435 3155 10 128 

Configuration 

3d,('»)4p 
3d»(8D)4p 
3d*(2P)4p 
3d»(,D)4p 
3d*(,D)4p 

3da(2D)4p 
3d*(»I)»4p 

3d«4s2 

3d»(»»)4p 
3d,(20)4p 

3d*(2D>4p 
3d*(»r»4p 
3d"in)Mp 
3d»('D>4p 
3d,(ID)4p 

3d»(«D)4p 
Jd»('D)4p 
3d»i»D)4p 
3d8(,I))4p 
3d*(»D)4p 

3d»<J*)>4r. 
3d*(,D»4p 
'.d»<2D)4p 
M*l'i0)4p 
3d'"(»D)4p 

3d»(JD»4p- 
3d'J('D)4p 
3d»l2l))4p 
3d,(,I»4p 
<d'(,D)4p. 

3d8(!D)4p 
3d*(2!))4p 

3d10 

M»(»D)4p 
3d»(sDKr 

3d»(JD!4p 
3d"(,D)4p 

3d1» 
3d'(M))4p 
3d*{"D(4p 

3d»(»D>6d 
3d*l»D)7s 
3d,(»D)6d 
3d»('D)6d 
3d»(«D)6d 

Jd'CDl'/s 
W»('D)7i 
3d*(*D)7p 
3d»(»Dl7s 
3d,(sD)7s 

3d*(»D)6d 
3d*(2D)6d 
3d»(*D)6d 
3d»(2D))>d 
3d'l2Dtfcd 

3d«(2I)lhJ 
3d"-Oi7s 
3d"l'i»7» 
3dVi))6d 
3d,(*D)6d 

3d»(»Di6d 
3d»(2i)i6d 
3d8('D)7-, 
3d*(2D)6d 
3d'J(2I))6d 

3d»(2D!6d 
3d»(2r»6d 
3d»('D)6d 
}d»(*D*6d 
3d»(2bi7s 

3dVDS7s 
3d'(i!))'N 
',d«!2I)i4p 
3d'(2l))7s 
3d»(*D)7s 

Jd»(«I»7s 
3d*(U))7., 
3d»(ID)'.p 
3d»l2D;6<i 
3d".'2D)7s 

3d'(2I))4p- 3d"('Dl7s 
3d»(»I>Kp- Jd*(*D)Sd 

3d»(sD)4p   3d»!2D)7s 

3d*4s2 

3d*(20)4p 
3d8(2D)4p 
3d8('D)4p 
3d»('D)4p 

3d»(2D)6() 
3d,(2DP<> 
3d»<»D)7s 
3d»(2D)5d 
3d»(»D)5d 

3dt(ID)4p-3d»<JD)5d 
3d»(ID)4p-3ds{,l»5d 
3d»«sD)4p-3d,,(2D)5d 

3d»i,I»4p 
Jd»{*D)4p 
3d»(2D)4p 

3d*4s2 

3d'4>,2 

3dJ<ID|4p 
3d»(2n)4p 
3d8(sD)4p • 

3d'4ss 

3d'4s' 

3d*(2D)5d 
3d»(sn)'<d 
3dN,D)5d 
3d*('D»6p 
Sd'CDtop 

3d»('Di5d 
3d»(M»5d 
JvfCO/Sd 
3d»(2U)6p 
3d,(sD)ftp 

Tcnn J    J Kefctenc«  . —T 
3I)    Hi 2-3  ; ä:I 
jp-   »D 1-2    1 «21 
»F"-*D 2-2 : R:> 
»f.    >y 2-3   ! R:I 

'F    'li 3   4 R2I 

>y     •{) 3   2 R21 
3F"   SD 3   3 «:i 

*K   3l> 3- 3 K:i 
M)    '!) 3   2 F>2l 
3F    »I) 4- 3 R:i 

»D ■*¥ 3   i RJ: 
3D    JD 1- 3 K:i 
ip . it; I   0 R:I 
»r,    -p 3-2 K:I 
-VJ    

J
F 1-2 R:I 

3i)     -D 12 R:I 

■I)- - "D 2-2 R:I 
3iv 5n 2   1 R2I 
'!)     '\ 2 -3 R:I 
■I)   'I) 1 -2 R2I 

.)    3!) 2-2 R:I 
an   >y 2-3 R2! 
'}■     M) 3-2 R:I 

3P    3P 2- 1 R:I 

'!'    3D 1 -1 R2I 

• p . .p 1 -1 R:I 
'F -*D 3-2 «21 
'F     !F 3-4 R21 
I J.     . 3J1 1. \ R2! 
sr>   3b 3-2 R2! 

3n   3D 33 R21 
3P    3I> 1    1 R21 

g'S   'P 0- 1 R2! 
'[)     '!) 2   2 R21 
'D  -3D 2-1 R2i 

3I)    3I) 2-2 R2! 
>F    '13 1 -2 P'l 
«'S   3» 0   1 ' ) 
ip       3J) 1 -2 .21 
■ f.    3D 3   2 R.r, 

R2I 
'F    3D 3- 3 «21 
3p    <F 2   3 R21 

R?.l 
3D    3D 1 -2 R:i 

JJ;   <y 4- i R2I 
'D'-'D 2   3 R21 
T  'I) 1   2 R21 
ap     i[) ( -2 R21 
3P'   3D 1 -1 R7I 

R2! 
R21 

3P»      I]' 1 - 1 R2I 
sp . >p 2-3 R21 
V - >G 3-4 R2i 

ap    ap 2-1 R21 
ap».jp 2-2 R21 
sp». >p 0-1 R2I 
»F nr 4-3 R2I 
*F   ir 3-2 R21 

3p»   JS 2-1 R21 
»p. >r 0-1 R2I 
•P" »p 1 -0 R?i 
ip- „ ajre 

4-4 R2I.K7 
tp.ip 3-3 R21 
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Cu II Cu If 

1 (count Wjveknjlh ir*ienMls Multiple! :                               t onfigitralton 

tu  ii i(lt!W 25 125                                   )d"4s'   )iü«(*l))6p 
Cu 11 1442 DK6 5 Kl 1«l»(s!)|4p   )d»<M))6«. 
(» II 1441 5419 ' 100 Id'fDMp   l<J»Ci;)5d 
(a 1! i444 1104 ■> )d»l,IJ)4p   »d»<M)i6-. 
Cu i! !44< 9835 20 K6 M»(»0)4p   )d*(*t)|5d 

Cu II 144* 9006 i )d*i»i))4p    )d»<*l/)5d 
Cu II 1448 Mlii 1 WDMp   )d*(MM5d 
( u il ! 44'-» 0580 21> 125 3d* 4s»   I4*t*0riip 
Cu II 1.150 w< 40 98 Jd»<«D)4j>- 3d»(»D)5d 
Cu  II un: 2915 70 85 'J»('D)4p   Jd'COlSd 

Cu  II 1452 6956 0 1<l*l,l)!4p   3d*(JI))5J 
Cu  II I4<5 6624 ) )d'4s2- )d«4».(4F»4p 
Cu il 1457 r*9 10 99 1d»(2ni4p. ),i»i'i)|5d 
Cu  II 14*8 Ü0I6 15 100 V|»(»p>4p- )d»(*D)5d 
Cu II 1459 4117 21 126 WMs1   )d»<*0>6p 

Cu !l 146! 5519 !5 84 ,.de(,I))4P - 3d»(U)»5J 
Cu  I! 146) 751 5 100 98 )d*(»nf4p   1d'(2!))5d 
Cu II 146« 8)81 25 100 )<J»'*D)4p- )d'(Jl)»5d 
( u I) 1465 540« l< •21 1d"4s2    )d"4\(4rj4p 
( u  il 1466 0702 70 126 )d84s'    id»:M)!6p 

( i,  11 ! 466 5240 4 99 )d»<M)>4p- 3d»,»D)5d 
Cu II ! 466 7284 5 1d"4s3   3dVD)6p 
Cu 11 1469 (.928 15 145 )d,(,I)i4p- 3d»(,l))5d 
Cu II [470 6974 !50 98 )d»<»D)4p   3d»t«D>5d 
Cu II 1472 WO !•; I )d10-)d,(sn>4p 

< u  II 1 171 52V*1 8 ! 25 )d'4','-)d8(2Dl6p 
Cu II 1473 978 i 25 83 3d»(»D)4p - Jd,«,D)6s 
Cu !! 1474 9348 40 125 WAs*   3d»(»I)i6p 
Cu II 1475 8443 60 
Cu II 1476 05«') 25 )<l*!»I>)4p   )d»('I))6S 

Cu II 147« 236) 7 M»(»D)4p-3d,(»D)5d 
Cu II 148! 5<<38 !0 3d*4s»   ld«4s(4r)4p 
Cu II 1485 )277 6 141 3d»(«r))4p-1d9(*!))5d 
Cu  II 1485 6102 2 97 1d»lJD)4p-1d»(2D»6s 
Cu II 1485 6778 6 82 3d»"n)4p - )il»(M»6s 

Cu II 148« 6)72 900 82 3d»(10)4p - )d»(»Dl6s 
Ca 1! 1488 831! 10 '.d',"D)4p   3d*<*Dl«d 
Cu II 1492 1525 4 126 30*4*»   3d»(JI\6p 
Cu 11 1492 6817 5 185 3U»(JDi4p   3d»<*D!5d 
Cu II 1492.8:4) 40 126 3d*4sv-.)d'-(,n)6p 

Cu 11 149) )665 20 161 )d»('D)4r<   3d»(*I»5d 
Cu II !494 6526 5 )d«(sD)-''p-.3d*,(in)5d 
Cu II 1495 4298 20 3d,4s1- •d,4s(,,F)4p 
Cu I! i 4% 6867 50 82 3d»<*D>4p - 3d»(»D)6s 
Cu Ii 1497 956 1 

Cu Ii 1498 5756 3 3d*4s,-3d,{JD14f 
Cu II 14995132 1 123 Id-Ms1   3d»(*D)4f 
Cu II 1501 3363 5 125 3d845* ■ 3d'('D)6p 
Cu 1! 1503 3682 10 124 3d*4sJ • 3d»(*D)6p 
Cu 11 1504 7571 30 119 3d'43*-3d (»D)4f 

Cu II 1505.3878 10 118 3d*4ss - 3d*(aD)4i 
Cu II 1505 8572 5 M*4$».3U,4s(«F»4p 
OJ II 1508.1846 15 .)C,'4s»-)d«4i(<F)4p 
Cu II !508.6323 10 1!8 3d«4s,-3d'(sD)4f 
Cu II 1510 5058 30 144 3d»»,D)4p-'d'(1D)5d 

Cu 1! 1512 1739 5 iS5 3d«4«.a3d,43<*C,Mp 
Cu II 15124646 4 )d*4s«-3d»45(s  )4p 
Cu II 1513 3659 15 143 3d»(,U)4p - 3ds(»r>l id 
Cu I! 1514 2339 4 144 3d»(»D)4p - 3d"(*b 5d 
Cu il 1514.4924 200 115 3d,4s»-3d,4si1G),p 

Cu II 1516.9010 ' 3d,(»D)4p-3d*(«D)5c< 
Cu II 1517 1599 5 [42 3d";sD)4p   3d-<*D)5d 
Cu 1» 1517.6310 to 97 3d,(,D)4p-3d»(*D)6s 
Cu II 15179100 4 3d*(»D)4p   3d»(«D)5d 
Cu 11 1519.4V!« 130 82 3d*(*D)4p - Jd»(»r»6s 

lern J    J Rtfcrcm.es 

1,. •P 43 R2I.K7 
>p ■I) 2-2 R2I.K.7 
H- >F 2-2 R:i 
■V M) 2! R:I 
3P' 'D 1-2 R:i 

]l 'I) 2-2 R:i 
uy> 3D 2-1 R2i 

Jl 'F- 2-2 R2! 
3|. 

3c; 2-3 R:i 
>P 3P ! - 1 R:i 

JP ,p 1-2 R2! 
J,. v*G" 4-3 R:i 

»F" 3I) 3-2 R:i 
3! 3I- 3-3 R2I.K- 

1 
3o 2   I R2I 

3P" 3S 1 - i R2I 
'F »( 3-4 R2I.K7 
'1 T 4-4 R2I.K7 
jj v3!- 4 -i R2I 
•!l »D )   3 R2!,K7 

*F »D 4-3 R21.K7 
if. '» 3 -2 R2I 

nr 'G 3-4 R2; 
;y K; 4 - 5 R:I,K7 

«'S ap» 0- 1 K2I.K7 

3J. 3F 3-4 R21.K7 
3J>" •D 1 -2 R21 
,1. 3F" 

'3 R21.K7 
R2I 

3P' •n 1    ! R21.K7 

n> 3F 2-2 R2! 
JF vM) 3-2 R2!.K7 

nn *G 2-3 R2I.K7 
»p- •n )-2 R2I.K7 
;p 3i> 2-2 R2I.K7 

3p- 30 2-3 R2S.K7 
'F 3F 2-3 R21.K.7 

■■I- 3{y 2-3 R21.K7 
'P° ■s ! -0 R2I.K7 
3): 3Od 2-2 R2I.K7 

'F° ■G 3-4 R2I.K7 
31.« 3P 2-1 R2I 
3f -vJG° 3-3 R21.K7 

3V- *D 0! R2I.K7 
R2I 

»F 3G° 3-3 R2I 
3F - '<T 3-4 R25.K7 
JF 3F 2-3 R21.K7 
3F 3F" 2-1 R2!,K7 
»r .»0° 4-5 R2I.K7 

»F »F° 4-4 R2I.K7 
3F - v»F° 7    * R2! 
3F v'D° 2-2 R21.K7 
SF .3F. 4-3 R2),K7 

3D. , 3V 3-4 P:.,K7 

3F - u'F" 4-4 R2!,K7 
JF -w'D'J 

3-2 R2I.K.7 
aD» »D J? R21.K7 
3D° »F 1 -2 R71.K7 

3F - u'F" 4   3 R7I.K7 

3D" »G 3   4 R21 
3D' . 3p 3-2 R21.K7 
»F* ■!D 2-2 R2I.K7 
3D° -'D 1-2 R21.KV 
SP° -JD 1 -2 RJI.K7 
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Cu II 

Cu IJ 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu !I 
Cu I! 
Cu II 

Cu II 
Cu II 
Cu H? 
Cu II 
Cu II 

Cu <i 
Cu II 
C<i II 
C I! 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu I! 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu (I 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu !! 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu II 
Cu II 
Cu II 
Cu II 
Cu li 

Cu II 
Cu II 
Cu II 
Cu II 
Cu II 

Cu 1) 
Cu II 
C'j II 
Cu II 
Cu I! 

V/l 
I 1520.5396 

1572.576« 
1 I523.74P 

!524.8601 

1525.63!2 
!525.6409 
1525.6686 
1525.7645 
1575.8.381 

1520.9276 
1527.8126 
!528.782 
1528.8952 
1531.8559 

1532.1306 
1533.9865 
1535.0C23 
1535.5238 
1537.5590 

1538.4795 
i 540.2394 
1540.3887 

| 1540.5883 
1541.70.-'2 

1541.7560 
I 1544.6771 

1547 9582 
1549.6252 
1550 2967 

1550.6533 
1551.3890 
1552.6464 
1553.8962 \ 
1555.1344 

1555.7030 
1556.9255 
1557.5867 
1558.3447 
1563.1937 

!565.9243 
1566.4148 
1569 2123 
1569.4155 
1570.3153 

'570.5707 
1573.1068 
1575.3533 
1577.2670 
1579.4918 

1580 0250 
1580.6257 
1581 4066 

| 1581.4187 
158! 9953 

1582.8458 
I 1583.6823 
! 1587.0035 

1587 0596 
1587.7] si 

1590.1649 
1593 5556 
1596.7458 
I 598 4023 
1601.209"' 

200 
15 
7 
3 

15 

10 
!0 
10 
!5 
8 

5 
5 
2 
2 

400 

90 
50 

150 
10 

400 

10 
10 

100 
200 

1000 

15 
150 

6 

25 
90 

3t*0 
90 

200 

3oa 
8 

20 
80 

100 
150 

4 
4 
2 

3 
0 
5 
0 
6 

15 
8 
0 
0 

15 

3 
80 

I 
I 
0 

80 
500 

j 

200 

172 
119 
171 
143 

1)4 

96 

115 

96 
160 

159 

140 
116 
% 

119 
118 

120 
118 

114 
115 

113 
140 
115 
!39 

96 
!58 
96 

116 

117 

118 

183 
!I3 

139 
139 

139 
113 

3d»('D)4p-3d»(*D)63 
3d«('D)4p - 3d»(»D)5d 

3d«4s» - 3d«4s<*F)4p 
3d'('D)4p-3d«(«D)5d 
3d»rD)4p-3d«(*n)5d 

3d»4s». 
3d»(,D)4p - 
3d*(»D)4p - 
3d»(»D)4p ■ 

3d"4s2- 

3d»(»D)4p - 
3d"4s» 

3d«4s«*G;4 
3d»('D)5d 
3d»(lU)5d 
3d'(»D)5d 
3d«(»D>4f 

3d9(2D)5d 
3d»(»»Kf 

3d»4ss   3d»(*D)4f 
3d'(2D)4p - 3d»(2D)6s 

3d«4s2 

3d'4s2 

3d«(»D)4p ■ 
3<<8(sD)4p 

3d"4s2- 

3d*4s(*G)4p 
3d84s<2P)4p 
3d»(»D)6s 
3d»(*D>5d 
3d»4s(*G)4p 

3d9(2D)4p-3d»(2D)5d 
3d'4s2 - 3d84s(2i>>4p 

3d9<2D)4p-3d9<2D)6s 
M*4s»-3d«4s(*F)4p 

3d«v»D)4p - 3d»(2D>6s 

3d84s2   3d84s'<FMp 
3d84$2-3d8(2D>4f 
3d"4s! - 3d9(2D)4f 
3d»4ss ■ 3d'(2D»6f 
3d°4s2   3d9(2D)4f 

3d84s2 

3d64s2- 
3d84s2- 
id«4ss- 
3d84s2- 

3d"4s2- 
3<i3(2D)4p - 

3d*4s= - 
3d9(2D)4p - 
3d»('D)4p - 

3d»(2D)4p 
3ds(=D)4p 
3d»(2D)4p. 

3**4'* • 
3d9(2nup. 

3d»(2D)4n . 
3d»(2DHp 
3d»,2D)4-- 
3d»;2D)4p - 

3d"4s2- 

3d84s(2P)4p 
3d9(2D,'4f 
3d84s(H.i)4p 
3d»4s(2Gl4p 
3d84s(2G)4p 

3d"45tf2P)4r, 
3d»(»D>6!> " 
3df4s.!2Gi4p 
3d9(2I))6r, 
3d»(H})5d 

'd9(2D)6s 
3d9(»D)6s 
3d9(2D)6s 
3d94s(4F)4p 
3d9(2D)Jd 

3d = (2D)5d 
3.i(2I»5d 
3H9'2!))5d 

3d»(»D)4f 

3d84s2-3d9(2D)4f 
3d84s2-3d9(2D)4f 

"d'Cj))4o-3d9(2D)5d 
3d84s2-3d9(2D)4f 
3d"'.<2-3d84!,(2G)4p 

3d9(2DKp-3d9(2D,5d 
3d"4s=-3d"4s(*P)4p 
3d84s2-3d"(2n)6! 
3d84s2-3d84si2G)4p 

3d»(2D)4p - 3d»(*D>5d 

3<S»(Jr>)4p ■ 3d»(2D)6s 
Jd»(*D)4p   3dB(2I))6s 

3d84s21d»(2D)5f 
3d»('0>4p - 3d'(2D)6s 

3d81s2-3d84fi(2l>)4p 

*F°-3D 
»D'-'F 

3F - v»G° 
■D'-'D 
3D' - »D 

H - uHi' 
■P°.aF 

'D°-»D 
SD" - »F 
»F - >G° 

3D°   'P 
3F - »F° 

»F-ip 
3F°-3D 

*F • u3F° 
'F-w'S" 

3F°   3D 

3F - u3H° 

'F°-»D 
iF-w'D" 

3D°-'D 
3K - v3D° 

3F°-3D 

■D-v3F° 
3F - *G° 
3F. ap 
3P-'D° 
3F ■ 3D° 

3F-w'P° 
3f . 3p 
3F - U'H° 
:'F u3c° 
3F - u3F' 

3F - w3D° 
3D -'D 

3F - u3F° 
3D° - 3D 
3D    -'D 

3F°  3D 
'F°-'D 
»f. 3D 

3F - v'D1 

'D°-3F 

3D'J - 3P 
'D° ■ 3D 
'P".3r> 

'D° =P 
*F - 3D° 

if - 3D" 
If . Sp 

3D°-'S 
if. ip° 

«P1" . 3J> 

■'F   vv-H) 
ap.ip» 

'F - u3F" 
'D°-»S 

3D"-3D 
3n° - 3D 
'D-3D" 

3D°. *n 
3J. . W3j)» 

21 
2-3 
2-3 
2-2 
2-2 

3-3 
1-2 
2-1 
2-3 
2-3 

1-1 
2-2 

2-3 
3-2 

3-2 
2-1 
3-3 
? -4 
4   4 

R21.K7 
R2SK7 
R2I.K7 
R2I.K7 
R21.K7 

R2I 
R2I 
R2! 
R2I.K7 
R2I.K.7 

R2I 
R2i 
Sli 
R21 
R2I.K7 

R2I.K7 
R2I.K7 
R2I.K7 
R21.K7 
R2I.K7 

3-3   IR2I 
2-2     R21.K7 
3-2   IR71.K7 
3-3 R2I.K7 
4-3 R2I.K7 

2-2 R21K7 
3-^ R21.K7 
3-4 R21.K7 o-: R2I 
3-3 R2I 

2 - i 
| 3-3 

4 5 
2-3 
3-4 

4-3 
2-2 
3-3 
2-1 
,   2 

2-2 
3-2 
2 •■' 
2-3 
2-3 

1-i 
2-3 
1 -2 
2-2 
2 3 

2-2 
2-3 
1 -i 

R2I.K7 
R21.K7 
R2!,K7 
R21.K7 
R2I.K7 

R21.K7 
R2I.K7 
R2I 
R2I.K7 
R21 

|R21,K7 
R21.K7 

[R21.K7 
R2I 
R2I 

R21 
P21 
R2! 
R21 
R2I.K7 

R2I 
R21.K7 
R21 
«21 

4    IR21.K7 

1 - ! 
3 - 2 
2.-1 
2-3 
2! 

3-2 
3-3 
2-1 
I -1 
3-3 

R2I.K7 
R2!,K' 
R2I 
R2I 
R2l 

R21.K7 
R2I.K7 
R21 
R2:,K7 
R2I 
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Cu II Cu II 

Ktemcnt 1    Wavelength Intensity Multiple: Configuration Term J   J References 

Cu  II 

i  

1602.2729 6 113 3d'4s*-3d,4sl»P)4p 3F - w'tr 2-1 R2I.K7 
Cu II 1602.3880 150 170 3d»(»D)4p • 3d»(JD16s <D0,0 2-2 R21.K.7 
Cu II 1604 8475 50 169 3d,(»D)4p-3d»(sD)6s 'IT-'D 2-1 R. ,K7 
Cu II 1605 2813 200 112 3d»4s» - 3d»4s(2P)4r> SF - w3P° 3-2 Ä2I.K7 
Cu II 1606.8341 30u 139 3d»(»D)4p   3d»(JD)6s 3D*-'D 2-2 R2I.K7 

Cu II 1608 6393 70 182 3d-(2D)4p-3d»<2D)6s 'P*   'D 1-2 P.2I.K7 
Cu 11 16102964 5 139 3d*t!D)4p   3d»(sD)6s »IV - 3l> 2-3 R2I.K7 
Cu 11 1611.1181 2 181 3d«(«r»4p-3d»(2D)ts 'P'   3D 1   1 R21.K7 
Cu II 1614. !608 1 ?d,4s»-3d»4s(1P)4p *¥ ■ w»D° 2-2 R2I 
Cu 1! 1617.9154 8 157 3d«(»D)4p - 3d«<2D)6s ip.3J) 3-2 R21.X7 

Cu II 1621 4256 300 157 3d»(lD>4p-3d»(JD)6s ■F°-3D 3-3 R21.K7 
Cu II 1622.4278 100 112 3d,4s' -3d»4s(2P)4p 1}    w*P° 2-1 R2I.K7 
C-i 11 1623.1732 20 110 3d«4s,-3d*4s(4P)4p 3F - xsD° 4-4 R2I.K7 
Cu II 1630.2681 20 3d*4sJ-3d»4s(<P)4p 3F   xJD° 4-3 R2I.K7 
Cu II 1636.6050 10 112 3d,4s2-3d84s(:P>4p 3F ■ v/'P* 2-2 R2! 

Cu II 1649.4575 25 139 3d»(2D)4p • 3d»(*D)6s 3D" - 3D 1 -2 R2I 
Cu II 1656.3219 20 169 3d,(aD)4p-3d»(2D)6s >D°   'D 2-2 R2I 
Cu II 1660 0009 25 169 3d»(,D>4|»-3d»(sD)6s 'D°-3D 2-3 R2I.K7 
Cu I! 1663.0020 60 181 3d»(!D)4p-3d'(ID)6s ■P>-3D 1 -2 R21.K7 
Cu II 1672.7757 10 110 3d84s,-3d84s<«P)4p 3F - xsD° 3-4 R2I 

Cu II 1680.3118 1 110 3d84s2-3d84s(«P)4p ■Fi'D' 3   3 R2I 
Cu II 1683.1549 40 3d"4sä-3d1,4s(2I))4p 3F - y3D° 4-3 R2I 
Cu II 1683.1585 40 3d84s2-3d84s(<P)4p 3F - x5D° 3-2 R2I 
Cu 11 1683 1884 40 3d"4s2 ■ 3d»(sl))5f 3P   2D° 1 -1 R21 
Cu II 1699.0953 60 3d84s2-3d84s(2D)4p *F ■ y3P° 3-2 R21 

Cu 11 I699.IC r' 30 3da4s23d84s(2D)4p 3F •y3F" 4-3 R2! 
Cu II 1714 Ik... 0 3d84s2-3d84s(<P)4p 

3:- x5ir 2-3 K21 
Cu II 1717721'« 15 no 3da4s2-3d84s(«P)4p 3F - xsI)° 2-1 R?l 
Cu II 1734.2272 3 3d84.i2-3da4s(2I))4p 3J. . y3P° 2-2 R2I 
Cu II 1736.5514 iO 3d84r2-3de4s(sD)4p 3F   y3D° 3-3 R2! 

Cu 11 1744.5158 20 3d84s2-3d94s(20)4p 3|. . yJj)' 3-2 R2! 
Cu II 1744 5269 20 3d84s2-3d9(2D|5f 3p , 3pc 

1 -2 R21 
Cu 11 1753.2811 15 3dMs< - 3d"4s<2D)4p 3}. . y3p 2- 1 R2I 
Cu 1! 1759.5045 1 3d84s2-3d84s(2l»4p 3F-V-h° 3-2 R2I 
Cu II 1790 6603 5 3d84s2-3d84s(2I))4p 3}■ . yH) 2-1 R2I 

Cu II ■800.9526 ■■> 3d,4s»-3d"4s(<P)4p 3F   x5P 4-3 R2I 
Cu Ii 1807.8410 15 3d"4s2•3d«4s(4F)4p 3P v3ir 0-1 R2! 
Cu I! 1856 9291 0 3d84s2 - 3d»<2I))6p M)-3P 2-1 R2I 
Cu II 186! 6229 0 3d84s2- 3da4sCP)4p 31. . xSp 3-2 R21 
Cu II 1882.2085 1 3d*4s2 - 3d*(2D»6p ap.aj.' 1 -2 R21 

Cu II 1920.6718 5 3d»(2D)4p - 3d»t2D)4d 3|v . if. 2-3 R21 
Cu II 1922 1425 5 3.!"4s2   3d»(20)5p 3|. .  11) 3-2 P.2I 
Cu 1! 1928.45 1 R21 
Cu II I92':.608l 25 3d84s2-3ds4s<2P!4p 'D-w«P° 2- 1 R2I 
Cu il 19297510 25 107 3d84ä2-3d*(2!))5p 3{.. nr 4-3 R?.l 

Cu II 1944 5970 40 3d'(2D!is- id*(2D)4p 3D-'D 3-2 R21 
Cu I! 1946.4929 10 !0A 3dä4s2-3d84s(2F)4p »V-z'F 4-3 R2! 
Cu II 1952.5758 5 3d84s2-3cjp<2D)5p »F-»r 3-2 R2! 
Cu II 1957.5176 20 105 3d"4s2-3d9(2D)5p 3J, . 3J.» 4-4 R21 
Cu II I968.0Ü8 2 3d9(2I))4p   3i"»(2r>)4d 1p.  ip 2-1 R2! 

Cu il 1970 4946 15 18 3d9(2I))4s-3d9(20)4p 3j).ip 2-1 R21 
Cu I! 1974.468! 0 3d"4s2   3ti8(2I))4f '»-3D 2-3 R2I 
Cu 1! 1977.0270 15 !07 3d84s2-3d9f2I»5p 3J- . 31)' 2-1 R2! 
Cu 11 1979 9565 200 17 3d9(2I))4s - 3d"(2n)4p 3D-'(V 2-2 R2I 
Cu I! 1984 7643 1 3d84s2-3d9(2I»6p 3p . ip° 2-2 R21 

Cu 1! 1989.8554 90 15 3d»(»0)4s - 3d9(2I))4p 3|) . 3\Y 2- 1 R2! 
Cu i: 1990.1804 1 3d'(sD)4p-3d»(2:l»4d 3P - 'D ! -2 R2I 
Cu 11 !993.81 i R2! 
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Cu HI 
Cu III 

COPPER III (Cu2+), Z = 29 
Ground State  is22s22p83s23p63d» «DM (27 electrons) 

lonization Potential 297 100 cm1;  36.83 eV 

Element 
T  

Wavelength 1    Intensity    j Multiplet 

Cu HI |   672.059 50         !    in 
Cu III !   676.564 |   300 10 
Cu III 682 17! : 200 i    10 
Cu III !   686.903 i     15 1 
cu HI j   687.987 j   100 9 

Cu HI '   690.250 i     75 8 
Cu HI i   691.557 1   100 9 
Cu III !   693.510 j     50 8       ! 
Cu HI 697.930 20 1                  1 9 
Cu III 700.182 !     20 1 
Cu HI 1   700.271 i   150 

1 
Cu HI ]   701.692 15          I 
Cu HI j   702.112 20 
Cu HI 703.622 i     15          |      8 
Cu HI i   711.834 

1 i       3 
Cu HI 712.040 1       , 
Cu HI j   712.473 15 
Cu HI |   713.262 10 
Cu III 715.530 :   200                  7 
Cu III I   719.506 !    150                  6 

Cu HI 1   723.958 1     20 
Cu Hi !   726.295 i     10 
Cu HI !   728.906 2 
Cu III 730.365 150                  7 
Cu III 732.026 100          j      5 

Cu HI 732.6*8 j       5                 5 
Cu HI 735.224 !   100                 6 
Cu HI 743.303 20                 5 
Cu III 743.970 30                  5 
Cu III 777.125 1   200                  3 

Cu HI 778.603 
1                    ' 
I     50           1       4 

Cu II! j   788.073 400 1       '4 
Cu III !   788.462 300 3        i Cu HI '■   789.840 200 3 
Cu III 791.371 300 4 

Cu III 793.065 100 2        ! 
Cu II! 795.258 2 ] 
Cu HI 797.566 100 1 
Cu II! 801.154 200                  4 
Cu HI 802.841 150           |       , 

Cu HI 808 583 
!            i 

20           !       1 
Cu HI 810.124 0 
Cu HI 816.313 

1 
0 

Cu III 829.343 5 
Cu III 1152.155 1           1 
Cu HI 1219.290 

1 
3 

Cu III 1237.776 2 
Cu III 1238.325 0 
Cu III 1244.377 5 
Cu III 1254.717 2 

Cu HI 1259 937 5 
Cu II!       j 1261 315 1 
Cu in 1271.234 3 
Cu HI 127,.839 1 
Cu III 1295.700 • 0 

Cu II! 1312.400 5 
Cu HI? 313.313 1 
Cu HI? 316.143 3 
Cu HI 318.582 1 
Cu HI? 324.033          J 

i 

3 

3d '   3d'('G)4p 
3d ,-3d,('G)4p 
3d' '-3d»('G)4p 
3d' ' - 3d8(3P)4p 
3d1 ,-3d«(3P)4p 

3d' ' - 3d8(3,. )4p 
<d< '-3d8(3P)4p 
id* >-3d8(3P)4p 
3d' '-3d«(JP)4p 
3d» -3d»(JP)4p 

?ds -3d8(3P)4p 
3d» - 3dr(3P)4p 
3d« -3d"«'P)4p 
3d9 -3ds(3P)4p 
3d' - 3d*(3P)4p 

3d» -3d8(3P)4p 
3d» - 3d»(JPMp 
3d» -3i>('n)4p 
3d9 

-3d»('D)4p 
3d9 -3d"('D)4p 

3d« -3d8('!)i4p 
3d9 

-3d8(!D)4p 
3d9 - 3d8('D)4p 
3d" 3dVD|4p 
3d9 3d8(3P)4p 

3d" •3d8(3P»4p 
3d9 3J8('D)4p 
3d» 3d"(»P)4p 
3d9 ■3d8(3P)4p 
3d9- 3d8(3F)4p 

3d9- 3u8(:'F)4p 
3d» - 3d»(3F)4p 
3d9- 3d*(sF)4p 
3d9- 3d8(:lF)4p 
3d»- 3d"(aF)4t> 

3d9- 3d»(3F)4p 
3d9- 3d*(*F)4p 
3d»- 3d«('F)4p 
3d»- 3d8(;,F)4p 
3d9- 3d«(*F)4p 

3d»- 3d8(3F)4p 
3d» - 3d8(3!-)4p 
3d9- 3d8(3F)4p 
3d9- 3d»('F)4p 

3d*(»F)4s - 3d8('G)4p 

3d8(»F/4s - 3d8(3P)4p 
3d8(3F)4s-3d8('G)4p 
3d8(3F)4s-3d8(3P)4p 
3d8(3F)4s - 3d8«3P)4p 
3d8(3F)4s-3d8('Gi4p 

3d8(3F)4s 
3d«(»F)4s 
3d«(3F)45 
3d8CF)4s 
3d9(3F)4s 

3d8(3P)4p 
3d8(3P)4p 
3d8(3P)4p 
3d8(3P>4p 
3d8(5P)4p 

3d8(3F)4p-3t"(3F)4d 

3d8(3F)4s-3d8r!D)4p 

ga2D x»F° 
«a»D - x2F° 
j?a2D - x2F° 
»a2D - z*S" 
gaH) - y2P" 

x»ir 
y2P= 

ya'D 
*a2D 
?a3D - x2D 
«a'D - y2P" 
*a2D - y4D° 

gd2D   x*iy 
«aJD - y4D° 
saT: - y4D 
ga2D   x2IX 
^aJD-y«D° 

*a2D - y4Dr 

>fa2D-yn° 
*a=D - z2P° 
*a2D-y2D0 

«a2» - y»F' 

z2P° 
y2D 

*a2D 
*a2D 
i?a2n - z2P° 
^a2D-y2D 
ga'D - z4P 

«a'D - r4P 
ga*D - y2F= 
?a2D - z4P 
A-a2n - z4P 
g*JV> - 72F 

*a2I)-z2D 
*a2I) z2D 
gii-V> - 72F' 
gA2r> ■ Z

2
F 

Äa2I)-72D° 

i'a2D-72C.e 

«a2D - 74F" 
j?a2D - z«F° 
#a2D-72D° 
gd*V>   z"P" 

sa2I) - z4F° 
*a2D - ?*G° 
/;a2!)-z4G' 
gtfTi - z4D 

a2F - y2G° 

a4P - y4D° 
a2F - x2F° 
a4F - y4D" 
a4F - y4Dc 

a2F   x2F° 

a4F 
a4F 
a"F 
a4F 

y40° 
vHV 
y4D° 
y«n° 
x2I)° 

z4D°   4 

a'F   y2F° 

% - V, 
% -% 

%-* 

%•■» 
%-% 
% -% 

%-% 

«. - % 
l* - W 

%-% I 

! % - »4 
j % - % 
I % - % 

% ->k 
%-% 

I % -'A 

Si« 
SI« 
Sl9 
Si« 
Si« 

SI9 
i'S 19 
SI9 
Si« 
Sl9 

Sl9 
Sl9 
Si« 
SI9 
Sl9 

S!9 
SI9 
SI9 
S)9 
SI9 

S19 
Sl9 
SI9 
S19 

% -% I Si» 

% -%    S19 
% -%    S19 
% -% ISI9 
%-%    Sl9 
% -% |S19 

t 

% -%   [S:I9 
% -■%   |SI9 
% ■%   IS19 

% -% 
% -% 

% -% 

%   -% 
%  -  !-i 
%  -% 

S19 
SI9 
Si» 

% -% |Si9 
Si« 

SI9 
Sl9 

Si« 
Si« 
Sl9 
Sl9 
Sl9 

Sl9 
Si« 
SI« 
S19 
S7.K8 

Si« 
S19 
S19 
St9 
Si» 

St» 
S7,K» 
SI9 
Sl9 
Sl9 
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Cu III Cu III 

Elcmtni Wivckufth Imcnuly    i Multiple! Condguralion 

Cu III 
Cu HI? 
Cu MI 
Cu III? 
cu :n 

1326 379 
1327.178 
1330 365 
1332 985 
!337 572 

Cu HP 1338 386 
Cu III? 1338.858 
Cu III 1339 497 
Cu III? 1341 178 
Cu III 1341 497 

Cu III 1342 193 
Cu III 1343 032 
Cu HI? 1343 ?30 
Cu ill? 1344 363 
Cu HI? 1345 506 

Cu III? 1 346 062 
Cu III 1347 048 
Cu III 1348.077 
Cu III? 1348 584 
Cu III? 1349 441 

Cu III 1351.271 
Cu III 1353 964 
Cu III 1356 424 
Cu III? 1358 13« 
Cu III 1358 440 

Cu III 1359 833 
Cu III" 1 360.922 
Cu III? 1365.862 
Cu III? 1366 400 
Cu III ' 1367 646 

Cu III 1368 923 
Cu III 1369 612 
Cu III 1369 988 
( u Ml 1371.144 
Cu III 1372.899 

Cu III? i372.965 
cu in 1373,305 
Cu III 1374 033 
Cu HP 1374.298 
Cu III 1374.758 

Cu III 1375 621 
Cu II! 1376 807 
Cu II! 1377 !K2 
Cu  11! 1377.504 
Cu  III? 1377.559 

Cu ill 1378.238 
Cu III 1379 ',/9 
Cu III? 137° 775 
Cu III? ! 18.'. 561 
( u  III? 1384.276 

Cu III 1384 324 
Cu ill? 1384 840 
Cu HI 1384 929 
Cu III 1385 380 
Cu III 1385 92! 

Cu III 1386 714 
Cu III 1388 276 
Cu 111 1389.528 
Ci; IIP 1390.306 
Cu III? 1391 667 

Cu II! 1395,578 
Cu 111 1396.417 
Cu III 13"8.397 
cu m 13«.190 
Cu III? 1400 539 

3 
i 
8 
3h 

I 
I 
3 
lh 
1 

2h 
1 
3 
1 
I 

3 
15 

I 
15 

3d,('F)4p • 3d»(3F)4d 

M»('F)4p - 3d,('F)4d 

M*(*F)4p - 3d'<3F)4d 

3d,(sF)4p-3d,(3F)4d 

3i*(»F)4s-3d»(,P)4p 

3d"<3F)4p-3d,(3F)5s 
3d,<sF)4p-3d,(3F)4d 

3d8f3F)4p • 3d"(JF)4d 
3d"(5F)4p-3d8<3F)4d 

3d8'3Fl4p ■ 3d"(3F)4d 
Jd8(3F)4p-3d»<3F)4d 
JilVFKp   3d»('F)4d 

3d"(3F)4p-3d'(3F)4d 

3d«('F)4p-3d«(JF)5!, 

3d*(3F)4p 3d"(-l )S 
3de(:,!-)4p 3dVF)4d 
3d<:<:,F<4p - Jd»(3F)4d 
3d"(1I )4p 3d8!3Fi4d 
3d*('F>4p   3dVF)4d 

3d"(aF)4p-3d«(3l")4d 
3d8(aF)4p - 3d»(3F)5s 

3d"(:,F)4s   3d«('n»4p 

3d,i(3F)4p-3d"(3F>4d 
3d"<JF)4p ■ 3d"(3F')4d 
3d ,:,F)4p- 3d8l3F)4d 
3d*(3F»4s - 3d8«3PMp 

3d*(,i)4p   3d"(3F|4d 
3d"(3F)4p- 3d"lJf'»4d 

3d8<3F)4p   3d"(3F)5s 

3d*(3F)4p • 3de('!')4d 
3<i"(3F)4p - 3d"(llF)4d 
3d"('F)4p - <dBl3l)4d 

?d"(3F)4p- 3d»(nF>5s 
3d8(3l')4p 3d'{3F;5s 
3d«(3F)4p   3d8<3F)4d 

3d"(3F>4p -3d8(3F)5s 
Jd,(3F)4p-3d'(3F)5s 
3ds(3F!4p-3d8(''F)4d 
3d8(3!)4p - 3da('F)4d 

Tens J    J RcfcrriKes 

z4ir 3 

.•«!>  -5 

,4ir 1 

s«F I'P 

Z41)' 
/Hi 

e"F 
■9 

/Hi' -7 
7*(r 6 

/Hi ■5 

/Hi 10 
/Hi 4 

/4(i ■ 8 

/*!) e4F 

/4F 

/Hi 10 
/*)■■■' -7 
/4F 9 

t'C, e.j. 

/H; e«F 
r.'h" 6 

7.   I e2F 
/    V 1 e4F 
,11- -4 
7*F - !0 

*-•*    S19.K8 
! S!9 

V,    %  JS19 
j S19 

i  u 
I Sis 

|% -*, |SI9 
SI9 

7<i •% 

Siv.K» 

S19 
SI9 
-SI9 
S19 
SI9 

S19 
% - *     SI9 
^■•■h 

\   -7/3 

%   «Hi 

/Hi c4F 
/4(i 6 
/4G eHi 
/2(. f*F 
/••(. ~S 

/-F faF 
/4<i e'F 

..-'I- y'l) 

/Hi 1 
/4G ■cHi 
/s<; X 

,,4i /'Y 

/■'<, 4 
/-i- s 

SI9 
M9 
Si« 

S|9 
Si" 
SI9 
519 
Sl9 

Si" 
Si" 
Si" 
S19 
SI9 

Si1* 
S19 
S19 
SI9 
S!9 

ISI9 
% - 7*> J SI9.KS 
% -%    SI9 

I ST* 
7*   ^ I Si« ! 
% -7/j |Si? 
"*-'% i Sis» 

S7.K« 
Sl«.K« 
SI9 

SI9 
'"l Sl9 

SI9 
SI9 
Si9 

% -7/J 

% - % 

\ -% 

SI9 
Sl'i 
SI9 
S19 
SI9 

SI9 
SIM 
S!9 
SI9 
Sl9 

S7.K8 
Si» 
S|9 
S19 
Sl<) 
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Cu III CJ III 

tkir.ent T Wavelength 

Cu III 
Cu III? 

u II! 
Cu III? 
Cu III 

Cu HI 
CJ III0 

Cu III 
Cu IIP 
Cu 111 

Cu III 
Cu III 
Cu III 
Cu III 
Cu Hi 

Cu III 
Cu IM 
Cu III" 
O- III 
Cu III 

Cu III 
Cu III 
Cu III 
Cu III 
Cu III 

Cu III? 
Cu III 
Cu III 
Cu Hi 
Cu HI 

v. IS 

Cu 
Cu 

III 
II) 
III 

Cu III 
Cu III 

Cu in 
Cu in? 
Cu III 
Cu III? 
Cu i>: 

Cu III 
Cu III? 
Cu III? 
Cu III 
Cu ill? 

Cvi 
Cu 
Co 
Cu 

III? 
Ill 
Ml 
Hi 

Cu III 

Cu III 
Cu HI 
Cu III 
Cu III 
Cu III? 

Cu III 
Cu III 
Cu III 
Cu 111 
Cu HI 

Cu II! 
Cu II! 
Cu III 
Cu III 
Cu II! 

1401.376 
i 401.60; 
1401.655 
1402.250 
1402.435 

1402.91? 
1403.181 
•403.763 
1405 115 
KC7.139 

1407 196 
1408.310 
1408.536 
1409.248 
1412.553 

Intensity 

I 1412.724 
1412 794 

! 1414.086 
1414 431 
1414.553 

1415 478 
1417.060 
1417.124 
1417.538 
1418811 

i423 504 
1424.020 
1425.079 
1425.282 
1428.081 

1429.201 
1430.373 
1430.969 
1431 671 
1431 901 

1432.275 
1436.846 
1436.994 
1437.554 
1437 645 

1437.762 
1438 «83 
1439.275 
1440 446 
1441.102 

1441 635 
1444.692 
1448.512 
1450.165 
1451.478 

1455.200 
1459 568 
1460.915 
1469.259 
1469.460 

1481.243 
1483.831 
1484.010 
I486 659 
1486 904 

1487 566 
1501.173 
1502.107 
1525.895 
1531.588 

0 
5 
0 
! 

10 
8 
3 

15 
5 

0 
0 
0 

Mullipkt Configuration Term 

3d,(*F)4p - 3d«(»F)4l 

3d*(3F)4p-3d»(3F)5s 

3d,<aF)4p-3d"('F)5s 

3d"(JF)4p-3d»('F>4d 

3d°{sFi4i-3da('D)4p 

3d,(1F;4s-3d*('D)4p 

3d*(sF)4p-3d,('F)5s 
3d'(=F)4p - 3d8('F)4d 
3d»(3F)4p-3d,('F)5s 
3d8(3F)4p 3d8<3F)4d 
3d,(3F)-is-3d»<,D>4p 

3d"(3F)4p - 3d'(3F)4d 
3d8(3F)4p - 3d"(3F)4d 

3d8(3F)4p-3da(aF)5s 
3d"(lD)4s-3d,('G)4p 

3d8<3F)4p-3d8(sF)4.1 
3d,(»F)4p-3d»(3F)5s 
3d"(3F)4p-3.|»(3F)5s 
3d"(3F)4p - 3tl"(3F)4d 
3d8(3F(4p-3a"(3F!4J 

3d8(3F)4p - 3d8(3i7)4d 
3d»(3F)4p-3d'it3F).';s 
3d"(3F)4p - 3d"<:'FMt: 
3d8<3F)4s-3d8('P;4p 

3d9'3F)4p 3d8(3F)4d 
3d8(3F)4p-3d8(3F)4d 
3d8('D)4s 3d8('G)4p 
3d"(3F)4p • 3d»(3F)4d 
3d8('n»4s-3dB('G>4p 

3d8(3I')4p-3d8(3F)5s 

3dsi3F)4p - 3d"(3F)4d 

3d9(3F)4p-3d*(3F»5s 

3d«(3F)4p-3d«(i,F>5s 

3d8(3F)4p -3d»(sF)4d 

3d8(3F)4p-3d8(3F)4d 
3d8('I»4s-j(i*(:,P)4p 
3d*(3F)4p-3d"(sF)55 
3d8<3F)4p-jd8(3F)5s 

3d8(3F)4p-3d8(3F)5s 
3d8(iF)4p-3d8(3F)4d 
3d8(3F)4p-3d8(3F)4d 
3d8i3F)4p-3d8(3F)4d 

3dp(aP)4s-3d9{3P)4p 
3d8f3P»4s-3d8(3P)4p 
3d*CD)4s 3d8(JP)4p 
3d8(3P»4s-3d8f3P)4p 
3<.il!i3P)4s   3d8('G)4p 

3d8i3F)4p 
3d8(3F)4s 

3d»(»D)4s- 
3d8(3F)4S. 
3d8(3F)4s - 

3d8(3F)5s 
3d»(sF)4p 
3d8(3P)4p 
3d8('F)4p 
3da(3F)4p 

z4F" - 7 

zK." - e-? 

zT.* - c'F 

z«G° - PF 

a'F - zaP' 

a'F - yaF° 

z4F°   c"F 
z*D°   9 
l*f - e4F 
zKT   8 

a2F   y'D" 

z4F°•5 
z4F" - e«G 

b2D - x2F° 

z2G° - 7 
zaF°   e2F 
z4F° - e4F 
z2Fc - f*F 
72D° - f»F 

z2F" • 8 
/'!•"   c4F 
Z»D°   8 
d'f - y*D° 

z*r - i 
7.2F - 7 
b2D - x*F4 

7.2D    7 
b2D - x«F° 

z4F°   e4F 

zHT-3 

r/F"   e*V 

iHT - e4F 

z*G° - 6 

■i*v° - 9 
b2D x4S3 

z2F° - e2F 
z2D° - e^F 

z2I'°   e'F 
z2F     > 
z2D° - 5 
zaF° - 7 

a4P • x4S° 
a4P-x4S° 
b2D y2P° 
a4P x*S° 
a4P   x*Y° 

?2D°   e"F 
a4F - z2F° 
b2I) y2P° 
a'F - z2Ff 

a4F - z2lT 

J   J References 

ft-ft 

ft-ft 

ft-ft 

ft-ft 

ft-»A 

ft-ft 

ft -ft 
ft-ft 
'/.-ft 
ft -ft 
ft-ft 

ft -ft 
ft-"A 

ft-ft 
ft   ft 

ft-ft 
ft-ft 
ft-ft 
ft-ft 
ft-ft 

ft-ft 
ft-ft 
ft-ft 
ft -ft 

ft -ft 
ft -ft 
ft-ft 
ft-ft 
ft -ft 

ft-ft 

ft -ft 

ft-ft 

ft ■ ft 

ft-ft 
ft -ft 
ft - ft 
ft -ft 

ft-ft 
ft - ft 
ft-ft 
ft -ft 

ft -ft 
ft -ft 
ft -ft 
ft -ft 
ft -ft 

ft-ft 
ft-ft 
ft-ft 
ft -ft 
ft -ft 

S!9 
S!9 
Sl9 
Si» 
SI9 

SI9 
SI9 
SIM 
Sl9 
SI9 

Sl9 
Si9 
Sl9 
SI9 
S7.K8 

Sl9 
SI9 
S15 
SI9 
s;,K8 

Sl° 
S19 
Sl9 

S19 

Sl9 
S!9 
Sl9 
Sl9 
SI9 

S|9 
Si« 
Sl9 
S!9 
Si« 

S!9 
S19 
S19 
SI9 
S19 

ft - ft    S7.KS 
S19 
S19 
Sl9 
Sl9 

Sl9 
J-IO 

Si9,Ka 
Sl9 
SI9 

S19 
SI9 
S19 
Sl9 
SI9 

Sl9 
SI9 
S19 
Sl9 
S!9 

S!9 
S19 
SI9 
S7.K.B 
Sl9 
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1 

Cu III Cu III 

Element Wavelength     I    Intensity    | Multiple! ] Configuration Term J - J Referencei 

Cu III 
Cu hi 
Cu IM 
Cu ill 
Cu lit 

Cu III 
Cu II! 
Cu III 
Cu III? 
Cu II! 

Cu III 
Cu III 
Cu III 
Cu HI 
Cu III 

Cu III 
Cu III 
Cu III 
Cu III 
Cu in 

Cu III 
cu in 
Cu HI 
Cu III 
Cu III 

Cu III 
Cu III 
Cu III 
Cu III 
Cu III 

Cu III 
Cu HI 
Cu III 
Cu III 
Cu III 

Cu II! 
Cu III 
Cu III 
Cu III 
Cu III 

Cu HI 
Cu in 
Cu III 
Cu III 
Cu ill 

Cu III 
Cu HI 
Cu III 
Cu III 
Cu III 

Cu HI 
Cu III 
Cu III 
Cu HI 
Cu III 

Cu HI 
Cu .'II 
Cu HI 
Cu III 
Cu HI 

Cu III 
Cu III 
Cu HI 
Cu III 
Cu III 

1S4|.970 
I $42 562 
1543.180 
1543 438 
1544.062 

1544 110 
1548 867 
1549.203 
1551.932 
1561.790 

1565 194 
1568.564 
1568.655 
1569 027 
1570.20-. 

157!. 54 
1571 J90 
1579.353 
1588.551 
1593/58 

1597.118 
1600. 94 
1603 146 
1605.969 
1606.731' 

1606.83/ 
1607.51? 
1*0° 599 
1609.757 
1610571 

1616.160 
1616.607 
1618.408 
1620.776 
1621 723 

1625.500 
1626.139 
1626.411 
1628.088 
1628.295 

'629.301 
163.3.192 
1638.956 
IOS.960 
1O42.208 

1651.758 
1652.010 
1653.399 
1654.574 
1658.472 

1660.887 
1669.273 
; 670.140 
1671.886 
1674.602 

1676.469 
1677.373 
1679 151 
1681.48! 
1682.044 

1682.695 
1684.642 
1686.214 
1687.134 
1688.618 

20 
1 
1 

250 
i 

I 
150 

3 
1 
1 
ö 

15 

2 
0 
8 
2 

500 

250 
200 
150 
150 

5 
50 
25 
5( 
40 

150 
3 
0 
2 

0 
100 
100 

25 
150 

0 
0 

150 
5 

1000 

8 
150 

5 
150 
100 

15 
5 

250 
250 
250 

8 
100 
200 
150 

5 

15 
250 
150 
300 

50 

32 

32 
32 

14 

13 

14 
13 
14 
13 

13 
13 
14 
2<i 
13 

1 
: is 

13 

12 

13 
>3 

13 

I? 

22 

12 

12 

12 
12 

19 
18 
18 

31 
12 
18 
24 

2fe 
12 
22 
12 
27 

3d"('D)4s- 
3d'(,F)4s 
3d,(,P)4s 
3d,(,G}4s 
3d» PF)*' 

3d'('G)45 
3d*('G>4s 
3d*(»F)4s 

3d'(*P)' p 
3d«i»F,4p 
3dr; f)4p 
'J'('G)4p 
3d'(»F)4p 

3d»('G)4p 
3d8('G)4p 
3d*(3F)4p 

3d*(sF)4s - 3d"(JF)4p 

3d'<'P)4s - 
3d»(»F)4s - 
3d"(3F)4s - 
3d'("D)4s- 
3dV3F)4s - 

3d»('D»4s- 
3d"(3F)4s• 
3d8(3F)4s - 
3d«('F)4s - 
3d*(3F)4s • 

3d8t3F>4-, - 
3d,(JFHs - 
3d"(»F)4s- 
3d8(3P)4s • 
3da(3F>4s- 

3d»('D)4s 
3d8(3P)4s 
3d8(3P)4s - 
3d8(3P)4s 
3d8(3P)4» - 

3d8i3P)4s ■ 
3d8f3I)4s - 
3d"(1D)4s- 
3d"<3F)4s- 
3d8(3F)4s • 

3d"(3P)4s- 
3d"(3F)4s- 
3d*(aF>4s 
3d8(1D)4s- 
3d"(3F)4s - 

3d8(3F)4s - 
3d8(3P|4s • 
3d8('D)4s- 
3d8('D)4s- 
3d8<3F)4s 

3d8(3P)4s- 
3d8(3F)4s■ 
3d8(TJ)4s 
3d8(3F)4s 
3d8(3F)4s 

3d8('D)4s 
3da(3P)4s- 
3d8!3F)4s- 
3d8(3F)4s • 
3d8(3F)4s 

3d8(3P)4s • 
3d8('G)4s- 
3ds(3F)4s - 
3d"(3F)4s - 
3d8(3P)4s- 

3d"(3P)4s- 
3d»<'F)4s 
3d8(!D)4s- 
3d8(3F)4s- 
3d8(3P)4s- 

3d'(3P)4p 
3d8(3F)4p 
3d*(»F)4p 
3d«(3P)4p 
3d8(3F)4p 

3d"(3P)4p 
3d*(3F)4p 
3d8('F)4p 
3d8(3F)4p 
3d*(3F)4p 

3d8(3F)4p 
3d«(3F)4p 
3d8(3F)4p 
3d8(3p)4p 
3<<si3F)4p 

3d»('r»4p 
3d8(3P)4p 
3d8(3P)4p 
3u°(3P)4j- 
id8<*P>4ji 

3d8(3P!4i, 
3d'(3F)4p 
3d8('D)4p 
3d8(3F)4p 
3d8(3F)4p 

3d8(3P)4p 
3d8(3F)4p 
3d"(3F)4p 
3d8('D)4p 
3d8(3F)4p 

3d8(3F)4p 
3d8(3P)4p 
3d8('D)4p 
3d"('D)4p 
3d8(3I')4p 

3d8(5P)4p 
3d8(3F)4p 
3d8('D)4p 
3d8?3F)4p 
3d8(3F)4p 

3d"('D)4p 
3d'i»P)4p 
3d8(3F)4j. 
3d8(3F)4p 
3d8(3F)4p 

3d"('D)4p 
3d8('G)4p 
3d8(3F)4p 
3d8(3F)4p 
3d8('D)4p 

3d"(3P)4p 
3d8(3F)4p 
3d»('D)4p 
3d'('F)4p 
3d8('P)4p 

b»D 
a<F 
a4P 
a»G 
a4F 

a«G 
a*G 

y4^ 
z'D" 
y*r 
yH}< 
z»F° 

y*G° 
y«G* 

a4F • z«D° 

a4F-zKT 

a4P  x»D' 

a4F z'D" 
blD - y4D° 
a'F - z2F° 

b2D - y4D 
^4F-*2G'> 

a4l- z4r° 
a4F - z«G° 
a4F   z4F 

a4F z4F° 
a4F z4F' 
a4F - zHT 
a<P y4D° 
a4F   z«F° 

b2D - z»P° 
a'P-z'S' 
a4P v4D 

y-'D" «P 
a4P - y4D 

a4P • v4D° 
a4F - z4F° 
b2D y2D 
a4F - z"G° 
a2F   z2F 

a'P - z2S° 
a*F - z4F° 
a4F - z4F" 
b2D ■ z2P< 
a4F   z4F° 

a«F 
asP 

b2D 
b2D 
a"F 

Z«G° 
y2P° 
y2F° 
y2Dc 

74G° 

a2P-yüp" 
a4F ?.<G° 
b2I) - z2F0 

a'P   z4Gc 

bsn 
a2P 
a2F 
a2F 

y2D° 
yJP° 
z'D° 
z'F° 

a«F - z2F° 

a4P - z2P° 
aHJ - x2F° 
a4F - 7*Q 
a2F  z^D" 
a4P   y2D" 

a'P-x^D" 
a4F • z4G° 
b»D - y»F" 
a4F-z4G* 
a*P-ysP" 

%-% 
% -f, 
ti -% 
%-«Hi 
% -% 

-■h-% 

% -fi 

%-% 

*-* 
% -% 
%-<& 

%-% 

% -% 

%-% 

•h -% 

% -% 
% -% 
% -** 
%-'« 

% •% 

%-% 
%-% 
ft -•k 
% -% 
% -% 

<k->h 
%-% 
%-% 
%-% 
%-% 

%-% 
3h-% 
%-% 
%-% 
<h -■% 

"A -'A 
fx-% 
% -% 
% -% 
% -% 

%-3h 
%-% 
% ■% 

% - % 
%-% 

% -% 
%-% 
%-% 
% -% 
%-% 

%-%   S 
% -% 

H   He    Li    Be    H    C   N    0    F    Ne    Na   Mg   Al   Si    P   S    Cl    Ar   K    Ca    Jic   Ti   V   Cr   Mn   Fe   Co   Ni   Cu    Zn   Ga   Ge    As   Se   Br   Kr 

581 

r.2S-20fi  f> - 73 - ?q 

-""'-^■"■"^'■-^" 
.....  .,.•■,„ -■^■„«■, .w,- 



Cu III Cu III 

Element Wavelength Intensity    I Mult.pkl Configurator. 

Cu III 
Cu III 
Cu Hi 
Cu ill 
Cu ill 

Cu III 
Cu III 
Cu III 
Cu Iil 
Cu III 

Cu III 
Cn III 
Cu HI 
Cu II! 
Cu II! 

; 1689 051 
i 1692.706 

1696 202 
| 1699.581 
| 1701.023 

! 1702 102 
i 1702 190 
j 1702.349 

1702 994 
i 1704.072 

j 1705.333 
• 1705 633 
I 1707.5«.; 
; 170« 958 
i 1709 036 

Cu HI 1711 257 
( u III 1711.437 
Cu II! 1713 346 
Cu III? 1716.189 
Cu II! 1716.400 

Cu til? 17(7.134 
Cu HI 1722.379 
Cu ni 1724 810 
Cu HI 1726 275 
Cu III 1728 139 

Cu II! 1732 998 
Cu HI 1737.893 
Cu 51! 1736,145 
Cu ii! ! /3Ü..VI8 
Cu iil !7J8.86! 

Cu Iil 1739.508 
( ti ii! 1741! 35 
Cu Hi 1741.378 
Cu Hi 1750 391 
Cu Hi 1755 012 

Cu ii! 1760.586 
(IS HI 176! 155 
Cu Hi 1762.557 
Cu III 1763 935 
Cu HI 1766.219 

Cu Hi 1768 869 
Cu HI 1772.478 
Cu III 1773.697 
Cu in 1776.136 
Cu HI 1 780.062 

Cu HI 1783.799 
Cu Hi 1783 935 
Cu in 17X7.902 
Cu Ii! 1798 761 
Cu in 1 799.000 

Cu »17 1820 3.39 
Cu II! 1826.339 
Cu ill 1840.917 
Cu Hi 1858.685 
Cu II! !867 747 

Cu Hi 1882.250 
( ii HI 1928.715 

100 
150 

8 
0 

200 

200 
150 

•5 
250 

5 

15 
15 

3 
0 
5 

3 
501) 

5 
3 

100 

3 
15 
15 

5 
0 

150 
is 

250 
250 

10 

10 
15 
0 
I 

ISM 
I 
0 

10 
3 

10 
3 
Ü 
3 
0 

< 
5 

too 
0 

25 

) 

i     24 
i     17 

31 

11 
26 
76 
II 

150 21 
200 30 

J 

100 21 
350 II 

16 

15 

15 

18 
I 

i 
.6 

I 
«0 

i 
30 

17 
17 

I 
16 

16 ! 

3d»('P)4s 
3d»(»F)4s 
3d,(iP)4s 
3d«(JP)4s 
3d«('G>4$ 

3d'('D)4p 
3d'('F)4p 
3d,('D)4p 
3dVD)4p 
3d"('G)4p 

JdWMs - 3d"(»F)4p 
3d*(3P)4s-3d*('P)4p 
3d»(3P)4s.3d,(JP)4p 
3d8(3F)4s 3d»(3»-)4p 
3iie(aP)4s-3d«('D)4p 

3d"('D)4s 3d,(»P)4p 
3d"(»ü!4s 3d8('G)4p 
3dL(3Pi4s-3d,('D)4p 
3d«(,n»4s-3d«(:1P)4p 
3d"(=F)4;> ■ 3d8(3F)4p 

3d»(3P!4s-3d',(lD)4p 
3d»(3P)4s-3da('F)»4p 
3d8(3F>4s-3d8<3F)4p 

3d8{'D)4s-3d8<3P)4p 

3dVF)4s- 3d8(3F!4p 
3d"(3Ii4s-3d"(3F)4p 
3d"(3F)4s   3d"!1F)4p 
j»(3(.|4s   W[*f)4p 

3d*('D)4s-3d,(JP,4o 
3(!"(3F)4s-3d8(3Fi4p 
3de(3P)4s-3d8(1I)»4p 
3H*('Gl4«-3d"(lC)4p 
3d8(3I->4p-3d8(3F)5s 

3d*(1G)4s-3d"('G)4p 
3<!'(>F)4s - 3dB(3F»4p 
3d"('F)4> 3d:"(3FMp 
3d8(3F)4!>- *d*(JF)4p 
3d8(JPj4'i-.;j-ii"?i4p 

3d8('F«4s-3d8f3il4p 
3d8('f >4s • 3d8(3F)4p 
3d8(3Pl4s-3d"(:iPj4p 
3d8(3FI4s-3d*(3F»4p 
3d8(3PI4s-3d"<3P)4p 

3d8(3F)4s 
SdWMs 
3d"(3P!4s 
3d*(3P)4s- 
3d"(3P)4s 

3d»'(-1P)4s 
3d"(3P)4s 
3o8!3P)4s 
3d8(3F)4s- 
3d»('D>4p 

3d*W)4p 
3d8(3F)4p 
3d8(3!')4p 
3dB<3F)4p 
3d*(3P)4p 

3d"(3P)4p 
.-Ht'.'3!-,-;,. 
3d"!3P)4p 
3d»(3F)4p 
3d"(3F)4d 

3d8(3P)4s 3d8{'I))4p 
3d8(3F)4s- 3d8(3F)4p 
3d8('G)4s .id'WHp 
3d*(»F)4s - 3d8(3F)4p 

3d'(3P>4s-3d8('D)4p 
3d8(3F)4s-3d*(3F)4p 

Term 

_!._._ 

a4P ■ y'lT 
a2F ,Hi° 
a4P-zlP° 
a4P z«P' 
a*G - xT 

a4F i*lT 
a'P x3D' 
a2P • x'D 
aJF z«D° 
a4P   y=D 

baD 
a^G- 
a4P 
b2Il 
a4F 

74P' 
T.'H° 
ylD" 
z'P 
z4I) 

a4P y3l>- 
a*P - y2F 
a2!- • 74F 

b'n - z4P 

a F 
a4F 

z4I) 
■ z4D 
■ iHY 
- I'V 

hm - ,/>»■ 
a=F   i*l 
aV- y*F 
»2G-7.2H' 
;<}> - e4F 

a2G-72H 
a4F-   z4' 
22F-7'.;' 

a2" -y1!) 

a"F   ?4D 
a2l- - /4F 
a4P   7.4P 
a4F   ?4D' 
a'P  /.4P 

i2l- 
i2I- 
a2P 
a4P 

74F 
y4D 
74P 

a4P - z4P 

a4P - /4P 
a4P z4P 
a4P-/4P 
aaj. . 7«K 

y'lY • 5 

a»}- ?*P° 
a»I:-z«G" 
a2G - y4D" 

2F 

a2P 
a»F 

z2P 
7.4D 

J   J References 

% -*> 
"j ■ % 

V. -M» 

Siv 
S;9 
S19 
S19 
Si9 

SlV 
SI9 
S:* 
S19 
SlV 

S19 
SI9 
Si'» 
SI9 
SI9 

% *. Si9 
% •% S!9 
% % S!S 

S19 
■'■■ «1 SI9 

Sü'y 
% % S;9 
% •% SI9 
% *h SI9 
iL % Sl9 

*. ■ % Sis 
% ■ % SI9 
>k -S ISI9 
% -'% ! Si1» 
*  •% JS7,KS 

% ■■it [Si9 
:h-*k SI9 
7k -% Sl9 
% -% Sl9 
% - V ! Sl9 

% -'4 'S 19 
% -% i S:* 
^2 - Vi ; S19 
% -•% |SI9 
'•*! -54 | Si'* 

% -% SIS» 
% ■% S19 

% ■ % 

Si 9 
SI9 
Si9 

Sl9 
Sis' 

Sl<J 
S7,K« 

SI9 
Sl>> 
Sl9 
SiM 
S19 

Sl9 
Sm 
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Cu IV Cu IV 

COPPER IV (Cu3'). Z -  29 
Ground State   lsJ2sa2p«3«,23p83d» 3F4 (26 electrons) 

Ionization Potential  445 124 cm ';  55.2 eV 

Klcmeni Wavclrntiiri Intensity 

(M 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
C;i 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
( u 
Cu 
Cu 
Cu 

Cu 
Cu 
in 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Co 

IV 
IV 
IV 
IV 
V 

V 
v 

IV 
iV 
IV 

:v 
V 
V 
V 
V 

V 
IV 
V 
V 

iV 

V 
IV 
V 

IV 
IV 

IV 
IV 
IV 
!V 
IV 

IV 
IV 
IV 
(V 
IV 

V 
V 
V 

IV 
V 

V 
IV 
V 
V 
V 

V 
V 
V 
V 

IV 

V 
V 
V 
V 
V 

IV 
IV 
iV 
IV 
IV 

135 »46 
162 926 
167 392 
179 630 
184 938 

192 585 
1% 585 
205 278 
207.282 
208 502 

211.109 
2!3o!7 
216063 
219 927 
225.497 

235.299 
236 343 
251 278 
289.358 
310 380 

324.4*5 
329 805 
339 038 
342 43? 
350 421 

355.977 
357 897 
393 172 
406 439 
438.26< 

438 930 
4.39 599 
442.753 
443.677 
444 212 

144.745 
444 9% 
445.391 
445 612 
446 264 

446 412 
446 995 
447.371 
448 039 
448 428 

449 658 
450024 
450 935 
451.159 
452.202 

452.502 
453.127 
453.415 
454 982 
456 08! 

456/34 
457.759 
458 222 
458423 
458 712 

30 A 
20 A 
10 A 
15 -A 

7 -A 

7 -A 
30 A 
60 A 
20 A 
15 A 

^0 
8 

50 
6 

25 

30 
5 

20 
0 

20 

Mullipkt 

70   -A 
30   -A 
10 
20   -A 

8 

5 
MM» 

3 
8 

10 

14 
10 
10 
2h 
14 

13 
36 
15 
12 
18 

37 
25 
in 
14 
34 

10 
37 
! < 
48 
28 

34 
4? 
66 
|4 
13 

20 
26 
12 
31 
4? 

(.'onligur«:iun 

3d« 
3d* 
?J»- 

3d'<b»D)4s- 
3d* 

3dVF)4s 
3d'(*PHs ■ 
3d'('H)4s 
3d7('P)4s - 
3d'(4F)4s- 

3d7(<P)4s 
3d7<Hi)4s- 
3dT<4F)5s- 
3d7<"P)4s 

3d7(MI))4s- 

3d" 
3d» 
3d«- 

3d'(4Fl5s- 
3d7(4Fl5s- 

3d7(4F)5s- 

3d7<4F)4s- 

3d7('Pi4s- 

3d~<Hi)4s 
3d7<Hi)4s 
3d7(2F>4s 

3d8 3dWU)4p 
3d" 3d7(2F)4p 

3d» 3d7(a2D)4p 
3d» 3d7(a2r.i)4p 
3d* 3d7(asl))4p 
3d» 3d'(a2I>)4p 
3d" 3d7(2F)4p 

3d*> 3d7(2l>4p 
3d» 3d't2F}4p 
3d« 3d'(2F)4p 
3d8 3d7(aM»4p 
3d» 3d7*2Fi4p 

3d» 3d7(a2D)4p 
3d" 3d7(2P)4p 
3d* 3d7'a20)4p 
3d" 3d'(a2D)4p 
3d" 3d'<a2D)4p 

3d" M'(,H)4ii 
3d" 3d7(asD)4p 
3d8 .'d7(2H)4p 
id» 3d'(JP)4p 
3d" 3d7<a2»)4p 

3d* 3d7('H)4p 
3d" 3d7(a2D)4p 
3d" 3d7(2H)4p 
3d* 3d'(2P)4p 
3d8 3d'i2G)4p 

3d" 3d7(2G)4p 
3d" 3d7(ilP)4p 
3d" 3d7i4P)4p 
3d8 Jd'('P)4p 
3d" 3d7(2(it4p 

Ter n J    J 

lD-6° 
«'F - 4" 
'D-4C 

aD 6= 
■S-3° 

*F 5" 
'F 5" 

3H-5° 
3K 4' 
if   y 

sp 4= 
Hi 4" 
-F 6' 
ip.3" 

3I)-5° 

g*¥ - 2° 
V3F-2° 
'G-2° 

3F   4 

'F-3- 
I -4' 

3F - 2° 
I -V 

sp. 2 

Hi - 2 
Hi 2 
3F   2 

i) 
■;P 
3LV 

r>F 3P 
S

3F ■-')•" 
t3F   3F 
irv - 3r 

np.30» 

np   3D» 
3P-»D' 
ip   10 

tr't - 3F" 
'C, -   F 

K
3F - 3F° 

K3F-'P° 
V'F - 3F° 
„»F - 3F" 
g*¥ - nr 

g'F Hi 
gay . an» 

S
3F - Hi 

g3V - 3V) 
g3v - 3n° 

g'v-nr 
g'¥  '0° 

g3v - »ir 

K3F - Hi" 
S3{.' . 3p° 
g*V     3P- 
gH: - nr 
«3F-JG° 

2-3 
4 3 
2-3 
1 -2 
0 1 

4-3 
2-3 
4-3 

2-3 
1 - i 

2-3 
3-3 

4-4 
? | 3-4 

4-4 
2-3 
4-3 

4 
0 

2 

3 
4-4 
2 - 2 

I - I 
2-3 
0- 1 
3-2 
4-3 

3 3 
2-1 
3-4 
2-2 
4-3 

4-4 
3-2 
3-3 
4-3 
3-3 

4-5 
2-i 
3-4 
3-3 
4-3 

4-4 
3-2 
2- 1 
4-3 
4-5 

Referent« 

K20.KK 
K20.KH 
K20.K8 
K20.K8 
K20,K8 

KZC.KH 
K20.K8 
K:o,Ks 
K:o.K8 
K20.K* 

K20.K8 
K20.K8 
K20.K8 
K20.KK 
K20.K.K 

K2G.KX 
K20.K8 

I K20.KK 
K20.KX 
K2Ü.KX 

K20.X8 
K20,Kli 

K20.K8 
K.20,KK 
K20.K« 

K20.KK 
K20.K» 
K20.K8 
K 20.X 8 
S7 

S7 
S7 
s~ 
S7 

S7 
S7 

S7 

S7 
K20.K8 
S7 
S7 
S7 

S7 
S? 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

583 



Cu IV Cu IV 

Kleinem Wavelength     j   intensity    ! Multiplcl Configuration Terar. ] - J    I    Reference« 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

459.510 
459.995 
460.651 
461 115 
461 321 

462.275 
462.3S7 
462.545 
463.714 
463.922 

464.642 
464 823 
465 185 
466.593 
467.282 

Cu IV 468 499 
Cu IV 468.880 
Cu IV 472.332 
Cu IV 472.767 
Cu IV 473.664 

Cu IV 474.176 
Cu IV 474.397 
Cu IV 475.370 
Cu IV 4"'5.486 
Cu IV 476 192 

Cu IV 477.083 
Cu IV 481 888 
Cu IV 483.415 
Cu IV 483.678 
Cu IV 484 353 

Cu IV 484.52s 
Cu IV 485.051 
Cu IV 486.851 
Cu fV 489.297 
Cu IV 490.030 

Cu IV 490.257 
Cu IV 490.999 
Cu !V 491.829 
Cu IV 492.229 
Cu IV 494 115 

Cu IV 495.242 
Cu IV 495.315 
Cu IV 496.983 
Cu IV 498.457 
Cu IV 498.748 

Cu IV 499 454 
Cu IV 499.836 
Cu IV 501.650 
Cu IV 50!.799 
Cu IV 501.999 

Cu IV 502.«.5 
Cu IV 502.868 
Cu IV 503.469 
Cu IV 503.861 
Cu IV 503.924 

Cu IV 504.584 
Cu IV 504.858 
Cu IV 505.4 
Cu IV 505.711 
Cu IV 505.955 

Cu IV 506.189 
Cu IV 506 567 
Cu IV 506.748 
Cu IV 506.767 
Cu IV 507.367 

46 
42 
39 
27 
46 

19 
23 
!0 
60 
43 

62 
67 
27 
28 
34 

23 
27 
54 
29 
20 

20 
20 
19 
31 
46 

31 
29 
34 
30 
36 

62 
34 
10 
10 
20 

18 
10 
67 
5.3 
41 

10 
13 
64 
78 
65 

25 
55 
10 
10 
4i 

20 
12 
29 
76 
40 

74 
49 

8 
68 
70 

38 
62 
74 
77 
31 

3d»-3d,(sK)4p 
3d» 3d'(*G)4p 
3d8-3d7('GMp 
3d,-3d'(JG)4p 
3d'-3d7(s<J)4p 

3d,-3d'(<P)4p 
3d* - 3dVP)4p 
3d"-3d7(«P)4p 
3d"-3d,(sG)4p 
3ds-3d'(H:i4p 

3d8-3d7<»G)4p 
3d"   3d'(«G)4p 
3d*-3d,(a,D)4p 
3d8-3d7(a2Dl4p 
3d8-3d7(*G}4p 

3d8- 
3d8- 
3d8- 
3d" 
3d8 

3d7(a2i»4p 
3d7('Gi4p 
3d7(a2I))4p 
3d7(a'D)4p 
id7(a2D>4p 

3d8-3d7(b2D)4p 
3d"   3d7<a2D)4p 
3d»-3d7(4P)*p 
3d8-3d7(2P)4p 
3de-3d'(a:'D)4p 

3d8- 3d7(a*0>4p 
3d8-3d7(a2D)4p 
3d8-3d7i2P)4p 
3d8-3d7(a2D)4p 
3dc-3d7(2P)4p 

3d* 
3d« 
3d" 
3d9 

3d8 

3d'<2?)4p 
3d7(a2r»4p 
3d7(2P)4p 
W(aH»4p 
3d'(8P)4p 

3d8-3d7(a2I))4p 
3d8-3d7(a2D)4p 
3d8 - 3d7<a20)4p 
3d8   3d7(2H>4p 
3d8-3d7(2G)4p 

3d8-3d7(4P>4p 
3d8-3d7(*P)4p 
3de-3d7<4F}4p 
3d8-3dr(4P)4p 
3d"-3d7(4F)4p 

3d* 
3d» 
3d" 
3d* 
3d" 

3d'CP!4p 
■3d'(4F)4p 
3d7("F)4p 
3d7(4F)4p 
3d'(4F)4p 

!d8-3d7!20)4p 
3d«-3d'(«F)4p 
3ds-3d7(4F)4p 
3de-3d7(4P)4p 
3de-3d'(4P)4p 

3d8-3d7CF)4p 
3d"-3d-(4P)4p 
3d"-3d7(4P)4p 
3d9-3d7i4F)4p 
3d8-3d"'(4F)4p 

3d8-3d7(2P)4p 
3d8-3d7(4F)4p 
3d8-3d7(4F)4p 
3d"-3dVFMp 
3da-3d7(sP>4p 

■G >V° 
*3F-'F* 
s'F-K} 
*3F-3F' 
/t»F-»G' 

g»v - nr 
g'V-'D" 
j'F-»F 
g'f - »F° 
g»F  »G- 

*'F 
gff. 
T). 
■D-'F" 

g'F-'r 

'D-SP 
g'F - >FS 

3p . 3pc 

3p _ 3p' 
3p    3p° 

'S- 
JP- 

»D- 
3P- 

ip. 
-D- 
'P 

If 
3P 

*S' 

3p 
3D 
3S' 

•D-3D° 
3P - 3S° 

*P 
ip 

•P 
3P 

'D-'D° 
3P - 3D° 
'D-2P° 

rip. 3f)' 
3P 3D 
*p. 3\y 
'G-'G0 

>D-3G° 

>D-'B° 
'0-3D 

g'¥ - nr 
-p=p° 

g3F-3ir 

3p . 3p' 
,3f.- . 3D" 

«■'F - nr 
g'h - *D" 
g3r - KV 

:,p 
Ä3F *F° 
K3)F  Hi" 
sp. Hy 
aP   3D" 

yip .  3{-'" 
=p    3D» 
3P 

g3¥. 

s3r- 
3p. 

SP° 
3F° 
>p- 

3P° 
3G° 
3G° 

4-4 
3-3 
3-4 
3-2 
3-3 

3-2 
3-3 
3-3 
2-2 
2-3 

3-3 
4-4 
2-1 
2-3 
2-3 

g'F - Hi" 
op. ap" 

S7 
S7 
S7 
s; 
S7 

S7 
S7 
K20,K8 
S7 
S7 

S7 
S7 
S7 
s- 
S7 

2-2   IS7 
3-4 S7 
1-0 S7 
2-1 S7 

i . ■ s: 
0   1 K20 K8 
0-1 S7 
2-2 S7 

2-1 S7 
2-2 S7 

1-2 S7 
2-1 S7 
2-1 S7 
2-3 S7 

1 -1 S7 

0-1 s- 
2-3 S7 
2-3 S7 
2-2 S7 
2-2 S7 

1 -2 S7 
1 -1 S7 
2-3 S7 
4-4 S7 
2-3 S7 

2-2 S7 
2-3 S7 
4-3 S7 
2-2 S7 
3-2 S7 

1 -2 S7 
2-1 S7 
.3-3 S7 
2-2 S7 
4-4 S7 

2-3 S7 
3-2 S7 
3-3 c- 

2-2 S7 
2-3 S7 

4-4 S7 
i -.: S7 
1-2 M12.K8 
3-3 S7 
2-2 S7 

2-1 S7 
2-3 |S7 
3-4 S7 
4-5 S7 
2-2 S7 
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Cu IV Cu IV 
 , • 

Element      |    Wavelength 
 ,  

Intensity      Multiple: t.'onfujuiatiun Term J-J Reference» 

Cu IV 508.423 23 3d»-3d'(*PKp «p. >p" 1 • 2 S7 
Cu IV 508.642 20 3d* - 3d7(»P)4p >p..p" ■ -0 S7 
Cu IV 508.848 49 3d«   3d7(4r)4p g*F.*r 2-3 S7 
Cu IV 509 372 51 3d«-3dVF)4p g*F.»r 3-4 S7 
Cu IV 512.674 30 3d«   3d7(»H)4p 'O'V 4-5 S7 

Cu IV 519.667 14 3d'-3d7(4F)4p g'¥-Hi" 2-2 S7 
Cu iV 524.787 i? 3d,-3d7(4F)4p g»F-*f 4-4 S7 
Cu IV 537.311 17 3d'-3d7<4F)4p 'D - »D 2-2 S1 

Cu IV 540.64' 24 3d« - 3d7(4F)4p ■D-^D" 2-3 S7 
Cu IV 542 103 13 3de-3d7('F)4p ■D - 2F° 2-2 S7 

Cu IV 542.810 14 3d,-3d,(4F)4p 1D-JC.° 2-3 S7 
Cu IV 545.110 12 3d«-3d'i4F)4p ip    3ft' 7-1 S7 
Cu IV 545.410 1) 3d« - 3d7(4F)4p 

!n->r 2-3 S7 
Cu IV 546.319 2ö 3d*-3d7(4F)4p 2P - »D' 1 -1 S7 
Cu IV 547.294 24 3d»-3d7(4F)4p ,      'P-JD" 0-1 S7 

Cu IV 547.451 23 3d» - 3d'(4F)4p 'P-2D° 2-2 S7 
Cu IV 548.650 28 3d9-3d7(4F)4p >P - >D° 1-2 S7 
Cu IV 550.915 32 3d*-3d7(4F)4p 3P.JD" 2-3 S7 
Cu IV 553.144 17 3d,-3d7(4F)4p 'P - >G' 2-3 S7 
Cu IV 553.645 »2 3d«-3d7(*F)4p ap. sp« 1-2 S7 

Cu IV 555.858 17 3d«-3d7(>P)4p r - *F° 2-3 £7 
Cu IV 574.244 14 3d"-3d7<4F)4p -G - 3D° 4-3 S7 
Cu IV 576.660 14 3d* - 3d7(4F)4p 'G - H}° 4-3 S7 
Cu IV 580.970 1 3d"-3d7(4F)4p •G  HT 4-4 S7 
Cu IV 584.444 12 3d«-3i.'(4F)4p .G-S7- 4-4 S7 

Cu IV 605.874 11 3d,-3d7(»P14p 'S   <P 0-1 S7 
Cu IV (06.817 i2 3d"-3d'(2P)4p 'S - *s° 0-1 S7 
Cu IV 653.010 15 3d"   3d7(4P)4p 'S-=S° 0-1 S7 
Cu IV 675.879 16 3d7(4F)4s-3d7(b2D)4p »F - JD° 4-3 S7 
Cu IV 680 698 13 3d7CF)4s-3d7(b2D)4p »F   'D° 3-2 S7 

Cu IV 685.810 21 3d7<*F)4s-3d7(b2D)4p sp . 3p° 3-2 S7 
Cu IV 688.918 2: 3d7!4F)4s-3d7(b2D)4p sp - »F° 2-2 S7 
Cu IV 818.988 a 3d7(4F)4s-3d7(2F)4p sp. sp° 3-3 s: 
Cu IV 820.437 13 3d7{4F)4s-3d7(2F)4p 5p . 3Q° 4-3 S7 
Cu iV 823.416 1 3d7(«Fl4s-3d7<2F)4p sp. sp 2-3 S7 

Cu IV 834.957 40 3d7(a2D)4s-3d7(biD)4p 'D-'D' 2-2 S7 
Cb IV 846.723 12 3d7(2P)4s-3d'(b2D)4p 3P - 3p° 2-2 S7 
Cu IV 848.546 12 3d7CP)4s-3d7(b2D;4p ap _ 3pn 

1 -2 S7 
Cu IV 862.12 14 3d7(a2D)4s-3d7(b2D)4p ■D-'F" 2-3 S7 
Cu IV 867.440 18 3d'(a2D)4s - 3d'(b2D)4p 3D - 3F° 3-2 S7 

CM IV 868.649 13 3d7(a2D)4s-3d7(b2D)4p =0 - »F° 2-3 S7 
Cu IV 881.589 II 3d7(a2D)4s-3d7(t.2D)4p 3D - :'P° 1-1 S7 
Cu IV 918.652 11 3d7(4F)4s - 3d7(a2D)4p sp . 3p° 2   1 S7 
Cu IV 956.939 10 3d7(4P)4s-3d7(2F)4p 5p . 3F' 3-2 S7 
Cu IV 959.725 10 3d7(«F;4s-3d7(2P)4p 5F  iS° 2-1 S7 

Cu IV 976.078 10 3d7(4P)4s-3d7(2F)4p 5P-'D° 2-2 S7 
Cu IV 978.262 10 3d'('F)4s-3d7(a2D)4p sp.ip' 4-3 S7 
Cu IV 982.318 12 3d7(4P)4s-3d7(2F)4p sp.'D" 1-: S7 
Cu IV 983.205 10 3d7(4F)4s-3d7(a2D)4p »F - »D° 2-2 s- 
Cu IV 983.667 F5 3d7(4F)4s-3d'(2H)4p Sp . 3G" 4-4 s> 
Ci- IV 985.702 10 3d7(2G)4s   3d7('F)4p 3G - 'G° 5-4 y, 7 
Cu IV 1000.034 14 3d'CP)4s-3d7(a2D)4p *F - 2P° 2-1 :>7 
Cu IV 1000.612 14 3d7(2G)4s-id7(2F'j4p JG - 'G° 3-4 S7 
Cu IV 1000.82! 15 3d7(4F)4s-3d7(2P)4p sp. 3D° 2-! S7 
Cu IV 1006.427 10 3d7(4F)4p-3d7('F)5s sp«.sp 3-3 S7 

Cu IV 1007.159 10 3d7(4F)4s - 3d7!2P)4p sp    3D« 2-3 S7 
Cu IV 1014.923 17 3d7CF)4s-3d7(2G)4p »F - 3G° 5-5 S7 
Cu IV 1018.462 16 5d7(2F)4s - 3dT(b2DM,i ip-iF" 3-3 S7 
Cu IV 1021.800 II 3d7<2G)4s-3d7(2F)4p 

3
G - \y 1-3 S7 

Cu IV 1039.589 57 3d7(4F)4p-3d7(4F)5s "j°-5V 4-3 S7 

Cu IV 1041.202 15 3d7(4P)4s-3d7('F)4p 3p . 30° 2-1 S7 
Cu IV 1043.995 64 3d7(4F)4p-3d7(4F)5s 5G° - 5F 5-4 S7 
Cu IV 1M4.748 30 3d7(4F)4s - 3d7(4P)4p sp. sp° 2-1 S7 
Cu iV 1045.288 22 3d7(2G)4s-3d7'2F)4p •G   'C 4-5 S7 
Cu IV '.047.003 40 3d7CF)4p-3d7(4F)5s 5G° - "F 2-3 S7 

585 



Cu IV 

tic men I 
Cu IV 

Wavelength Intcn&ü>      Multiple! 
roniigurauoii 

Cu IV 
Cu iV 
Cu IV 
Cu IV 
f'u IV 

Cu 
Cu 
Cu 
Cu 
Cu 

IV 
IV 
IV 
IV 
IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu  IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu  IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
CL IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
CM IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu [V 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu iv     ! 
Cu IV 
Cu IV 
Cu «V 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

104*803 
1051 588 

: 1052 528 
1055.408 

j !0<h.417 

1056 662 
1061.581 

' 1064.014 
! 1065.824 

I 10i6.365 

j 1067.056 
i 1068 8S9 
! 1070.2«*! 

1071 730 
; 1074.163 

! 1077.090 
| 1079.804 
i 1080.830 
I 1082.253 
; i090.090 

| 1092.029 
' 1093.165 
! 1096.680 
! 1098 15! 
; 1098.409 

! U02.198 
I 1103.489 
, 1127.830 
i 1129.076 
j 1134 976 

1142.743 
II45.290 
1149.166 
1157.603 
1164.664 

1165.308 
1170.576 
1173.259 
1182.576 
1193.475 

1203.261 
1214.347 
1214.87! 
1216.910 
1218.430 

1259.352 
1261 132 
1255.172 
1266.879 
1268.546 

1268 748 
1269.342 
1272.838 
1273.352 
1273.720 

1224 244 28 
1230.062 15 
1239,316 13 
1240 160 23 
1242 54! 2! 

1245.071 16 
1245.691 30 
1250.003 13 
1253.061 15 
I259.Ü76 23 

16 
68 
43 
■■»< 

12 

14 
61 
58 
5< 
20 

14 
17 
I« 
14 
21 

4o 

12 
14 
20 

10 
10 
II 
13 
13 

27 
14 
10 
12 
10 

16 
10 
IK 
IK 

10 
1! 
32 
20 
15 

13 
15 
18 
21 
12 

18 
I i 

1! 
29 
36 

32 
27 
12 
12 
15 

3d7f«F)4s 
3d7(*F)4p 
Jd'(*F)4p 
3d'<«F)4s 
3d7<«F)4s- 

3dVP)4s- 
3dVF)4p - 
3d'(«F!4p- 
3dVF!4p. 
3d'(«F)4S 

3dVP)4p 
3d7(«F)5s 
3dT(«F)5s 
3dVP)4p 
M'<a*D)4p 

3dT(a*D)4p 
3d7!«F)5s 
3d7i«F)5s 
3d'('F)5s 
3d",«H)4p 

3d'(«P)4s- 3J'(M-I4p 
3dVF)4s. <a7(sHj4p 
J*T(*F)4i 3d'(«G)4p 
3d'('V)4i- 3d7('P)4p 
3d"''<F,'4p-3d"'(4Ki5s 

3d'(«F)4s 
M'.«FHp 
>ö'(*F)4s 
3d7(«I')4s 
3dVF)4s 

3d'(a2D)4s 
3d'!«P)4s- 
3d'(«r;4s- 
3d7(<P)4s 

3d7(«F|4p- 

3d'(a'D>4s - 
3d7(<F)4s 
3dT(«F!4s 
3dVl)4s 
3dVFl4s 

3dVP)4p 
3dW)5s 

-3d'<«P)4p 
-3d'(*H)4o 

3d'(«P)4p 

3d7(*F)4p 
3dVP)4p 
3d7(a7Di4r 
3d7(*P)4p 
3d7(«F)5s 

3d'(*F>4p 
3d7CP)4p 
3d7(2G)4p 
3d*(«G)4p 
3d7(«P)4p 

3d7(«P)4s-3d7(Hi)4P 

3d7('I)4s-3d7(JG)4p 
3dVF)4s-3d7(*G)4p 
3d7(«F!4s 3d7(2C,)4p 
3d7(«P)4s-3d7<>G>4p 

3d7<*G)4s-3d7<a»D)4p 
3d7(aaD)4s-3d7(2F)4p 
3d7(asD!4s-3d7(*r)4p 

3d7(äCJ)4s-3d7(2Hi4p 
3d7(«P)4s-3d7(a«D)4p 

3d7(»G)4s-3d'(2H)4p 
3d7(<P)4-, - 3d7(«P)4p 
3d7(4P)4;-id'(s»D)4p 
3d7(»P)4s-3d7(a»D)4p 
3dVP)4s - 3d7(»P)4p 

3d7<*G)4s-3d7(a*Dl4p 
3d'(*P)4«-3d7(JP>4p 
3d7(äCi)4s-3d'(a'ß)4p 
3d7(»G)4s   3d7(a*D)4p 
3«J,<'F>4»-M''«f}4p 

3d7(«F)4s-3d'('!F!4p 
3d7!»G)4s.3d7(a»D)4p 
3d'(«F)4s - 3dVF)4p 
3d7!JG)4s-3d7(-H)4p 

3d\'b'D)4s - 3d7(b'D)4p 

3d7(a»r»4s-3d7(a»D)4p 
3d',sP)4s-3d'('P)4p 
3d7(»P)4s - 3d7(JP)4p 

3d7(b»D)4s-3d7(b»D)4p 
3d7(b*D)4s - 3d7(b»D)4p 

3d7(aJD)4s - 3d'(a^D»4p 
3d7(<P)4s-3d7<«P)4p 
3d7f<P)4s.3d7(«P)4p 
3d7(<P)4s - 3d7{«P)4p 

3d7(b2D;4s-3d7(b»D}4p 

-G 

31 

»I 
.sp 

3F 
»F 
3! 

SP-»G° 
3b-\}' 
SF   3F 
3I - SD 

3D - 'V 

SF - *D' 
H}°   »F 

JF-»D' 
H    KV 
5F - "D' 

JD - 3F 
'F - 'D 
sp   jp 
3F ny 

»G'-'F 
3I> - 3F 
5i - *n 
3F  3F 
3F  »G- 
'V-'lf 

»F 3F" 
"F - 3H" 
ap . sp" 
3F - 'H* 
3F - 3FC 

3G   'F" 
'D - 3GJ 

'D-'O 
■G-'H" 
5P-3D° 

3G  3H' 
n - 5

D° 
ap 3p- 
3p_ip° 

sp. ny 

»G - «F° 
5P - »D° 

3G - 3F' 
3G - 'F* 
5F - 3D° 

*F - >D" 
Hi -3F° 
sp. 3D« 

"G-3H° 
SD - 'D° 

2-3 S7 
5-4 S7 

4-3 S7 
3-2 S7 
4   5 S7 

2-3 S7 
3   3 S; 
3-4 S7 
4-3 S7 
3-2 S.7 

4-3 S7 
5-4 S7 
3-4 s? 
2-3 S7 
3-2 S7 

3-3 S7 
2-2 S7 
1 -0 S7 
2   1 S7 
3-4 S7 

2-2 
I -2 
3-2 
3-3 
3-2 

57 
S7 
S7 
S7 

S7 

2-2 S7 
4-4 S7 
3-3 S7 
4-5 S7 
2-3 S7 

4-3 S7 
2-3 S7 
2-2 S7 
4-5 S7 
2   I S7 

3-4 S7 
2-1 S7 
2-1 S7 
0-1 S7 
1-2 S7 

4-3 
1 -2 
3-2 
4-4 
4   3 

3D - »p° 1 -0 Ü7 
ap.ip= 2-! S7 jp.SJJo 

2-1 S7 
'D  3D° 1 -1 S7 3D - SI>° 2-2 S7 
3D - >P' 1 -1 S7 sp. ary 

2-1 S7 
»P. sp» 3-2 37 
sp. *)J- 3-3   j S7 

3D - »D° 2-1   I S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

586 
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Cu IV Cu IV 

hkmcnl Wavelength Intctsily Mulnplei Configuration Icrm 1    i Kcfcrcnv. 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Ca 
"u 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Co 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu IV 
C 'V 
Ci 
Cu ' 
Cu K 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

1274 721 
1274.84} 
!276.641 
1276 766 
1277.849 

1278.187 
1278.848 
1280353 
1280 889 
1282 702 

1284.702 
1286.119 
1290.969 
i291 084 
1293 476 

1293 780 
1294.142 
I2%752 
1296.878 
1300.57'' 

1301.990 
1305 168 
1305.468 
1305 617 
1306.256 

1307.600 
1308.822 
1309.427 
1310.319 
1311 505 

1311.855 
1312.715 
1312 790 
1312.948 
1318.140 

1319433 
1320.206 
1321.168 
1325.524 
1327.622 

1335043 
1335.554 
1337.364 
1339.179 
1340.102 

1342.092 
1342.745 
1343.992 
1344.994 
1345 665 

1347.811 
1348.569 
1348.880 
1349 598 
1349.860 

1350.165 
»350.390 
1350.424 
1351.925 
1352,585 

1352.957 
!333.1576 
1353.720 
1354 318 
1354.602 

82 
!58 
10" 

19 
II 

29 
II 

113 
59 
12 

52 
12 
72 
58 

173 

13 
104 

14 
: i 
16 

II 
1« 
10 
1) 
90 

128 
205 
212 

23 
15 

66 
221 
169 

15 
280 

!29 
11 

10! 
16 
II 

106 
87 
76 
45 

240 

61 
190 
40 
63 

360 

2!2 
147 
Pi 
3» 
27 

166 
19! 
191 
22! 
217 

166 
58 
82 
98 

163 

3d7(b2l»4s- 
3d7(4P)4s • 
3d7(4P)4s 
3d'("G)4s 
3d'('HMs- 

3d7(4P)4s- 
3d7(4P)4s- 
3dVP>4s- 
idVPMs 
3d7(4P)4s 

3d7(a»D)4s- 
3d7(2P)4s- 

3d7(a2D)4s ■ 
3d7(4P)4s 
3d7(4F)4s- 

3d7<>a2D)4s ■ 
3d7(2H)4s 
3d'<»G)4s 
3d7<4P)4s- 
3d7<sP)4s 

3d7(»HKs- 
3d7(4PS4s- 
3d7('P)4s- 
3d'(<F)4s - 
3d'(,P)4s 

W(«F)4s- 
3d7(4P)4s 
3d7('H)4s 

3d7(a2D)4s- 
3d7(2P)4s• 

3d7(2G)4s 
3d7(2H)4s 
3d7(8F)4s 

3d'(b2D)4s 
H'(»H)4s 

3d'(b2D)4s 
3d7(IH)4s 

3d7(a'D)4s- 
?d7(4P)4s■ 
3d7(aH)4s. 

3d'<*F)4s • 
3d7,2G)4s- 
3d7(2V)4s 
MT(4F)4s ■ 
3d7!4P)4s 

3d7('P)4s- 
3d'!»F)4s • 
3d7i'P>4s 
3d7(2FKs 
3d7(4F)4s- 

3d7l*G)4s- 
3d7CG»4s- 
3d'(»P)4s 
3d'(4F)4s • 
3d7('F)4j • 

3d7(»F)4s • 
3d*f«H)4s- 
3d7(*F)4s• 
3d7(4P)4s • 
3d'(*G)4s- 

3d7(»F)4s 
3d'(»G)4s- 

3d'<a2D)4« 
3d7(4P)4s - 

3d'(b»D)4s 

bsr>Mp 
4Pl4p 
4P)4p 
3H)4p 
-H)4p 

2P)4p 
4P)4p 
<P>4p 
4P)4p 
4P!4p 

a2'»4p 
a»D)4p 
a-e>J4p 
4P)4P 
4P)4p 

a2l»4p 
2H)4p 
»PMp 
lG)4p 
2P)4p 

2H)4p 
2P)4p 
a'D)4p 
4F»4p 
a2D)4p 

n-)4t 
4P)4p 
2H)4p 
a2I))4p 
a2D)4p 

2H)4p 
2H)4p 
2F)4p 
bJD)4p 
sHl4p 

b20)4p 
JH)4p 
a*D)4p 
a20)4p 
2H)4p 

*F)4p 
K})4p 
•F)4p 
4F)4p 
4P)4p 

*P)4p 
~F)4p 
aP)4p 
2F)4p 
4F»4p 

KJMp 
1G)4p 
*P)4p 
4F)4p 
*F)4p 

*FUp 
»H)4p 
»F)4p 
4P)4p 
«G)4p 

*F)4p 
*G)4p 
a"D)4p 
•P)4p 

3d7ib»D)4p 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d: 

3d7 

3d ' 
3d7 

3d7 

3d7 

3d7 

3vJ' 
lo.7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d" 
3d7 

3d7 

3d7 

3d7 

3d7 

3d7 
7d7 

3d' 
3d7 

3d7 

3d7 

3d7 

3d' 
3d7 

3d7 

3d7 

3d7 

3d7 

3d' 
3d7 

3d7 

3d7 

3d7 

3d7 

3d' 
3d7 

3d7 

3d7 

3d7 

3d7 

3d7 

3d' 

3d7 

3d7 

3d7 

3d7 

'D'D' 
sp »p° 
»p. »p 

m <G 

3p . 3S 

sp     3jV 

Sp    Sp 
,p     jp 
äP    "P 

31) -»P- 
pip 

,D 3p^ 
5p . jp 
-.p     if 

3I>     3P 
H "H 

Hi 'D 
sp. *p 
jp   3So 

3H 3H° 
sp   .ip- 
ap   »p« 
sp   Hi 
3p    3D 

5|. . »{:•' 
3p     jp 

3H 3H° 
30. ap- 
ip„J!>" 

Hjtr 

>¥-'■"■ 

3H   3H 

•D-'D° 
3H    3H 

>D 'P° 
3P-SD° 
»H-'ir 

3F 3D° 

3J.    3D» 

»F - "G" 
sp   5D° 

3
P - 2iy 

JF - 3D° 
sp. op/ 

>F - 3F° 
*F - "G" 

'G - W 
ap. 3D» 

»F Ky 
3F  3D° 

3F - 'F° 
■H - 'G' 
sp. »p« 
»p. »D" 

sp.sG» 
aG-JG" 
3D - aF* 
»p. »D° 
•D - 'D" 

3-2 
3 3 
3-2 
5 4 
5 -4 

0   1 
2 - 2 
2- 1 
2 - 3 

ill 

I   3   " 
1-1 

I   I -2 

1 2 
5 - 5 
3-2 
2 3 
I    I 

f   5 
I - 1 
1   2 
4- 5 

3   4 

I   '"° I   6-6 
2-2 

I   2-1 

!   4-' 
5-5 
3-3 
2-1 
4-4 

2-2 
5-6 
2-1 
0 I 
4-5 

2-1 
5-4 
2 - 2 
5-5 
3-4 

S -1 
3-2 
2-2 
3-4 
5-6 

4-4 
5-5 
2-3 
4-4 
3-3 

2-2 
5-4 
4-4 
3-3 
5-5 

4-5 
4-3 
1 -2 
3-2 
2 1 

s- 
|S7 

S7 

; S" 

s- 
S" 
S" . 

s 
S" 
S' 
S" 

S"1 

S7 
S7 
S7 
S" 

S7 
.i~ 
S7 
S7 
S7 

N7 

S7 

S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 

S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
s? 
S7 

S7 
S7 
S7 
57 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

587 
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Cu IV Cu IV 

Kiemen! Wavelength laiensil)    i Mullipiel 

Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
C-j 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
C_ 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
C .i 

Cu 
Cu 
Cu 
Cu 
Cu 

Cu 
Cu 
Cu 
Cu 
Cu 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

V 
V 
V 

1354.928 
1355.391 

; 1355 617 
I 1357 313 
I 1358 732 

i 1358 770 
i 1359 616 
I 1359 929 
I 1361.146 
! 1362 052 

I 1362 808 
i 1363 061 
i 1365.189 
i 1366.802 
j 1366 960 

1 1367 1*3 
I 1367.562 
j '.361.9'':». 
: 1369.4. 
j 1369 847 

I370>'9 
1372.i42 
1372 372 
1373 278 
1373.748 

1373 812 
! (.'74.564 
; 1374.655 
I 1375.783 
I 1376 339 
j 
i 1377.800 
! 1378 109 
; 1378.488 
\ 1379 640 
I 1380 020 

! 1380.818 
I 1382.123 

V (382.545 
V 1383.130 
V 1383.350 

V 1383 520 
V 1384 053 
V 1386.248 
V 1386.289 
V 1388.827 

1390.433 
1392.133 
1392 424 
1395.038 
1395.251 

13%. 175 
1397.110 
1398.620 
1399.036 
1399.643 

1400.341 
1400.527 
1401.273 
1403.403 
1404.247 

1405.493 
1405.659 
1406.194 
1406.733 
1407 605 

26 
!3fc 
17 
61 
220 

226 
70 
41 
196 
276 

128 
196 
5 77 
30 

259 

133 
!?8 
18? 
'.->; 
75 

23 
716 
192 
157 
1/2 

172 
136 
113 
160 
128 

!72 
44 

210 
169 
1?0 

227 
52 

230 
209 
20 

II 
165 
3! 
34 

246 

154 
350 
147 
9! 

| 206 

10 
65 

i  74 
85 

I 20! 
I 

171 
14 

127 
218 
12 

1% 
164 
10 
11 

753 

CwnfijuriUiin Term 1   I Referent« 

3d7l4F)4* • 
3d'(»F>4s- 
3d'(*F)4s 
3d7<*C>)4s • 
3d'(4P)4s - 

5d7(4P>4-. - 
3d7(4P;4s- 
M'(«i-)4s 
3d,(*F)4s ■ 
3d7(4F)4s 

3d! i*D Ms- 
3d'iIG)4ä- 
3d7<Hi)4s 
3d7(»F)4s 

3d' a»D)4s 

3d7(Hi)4s- 
3d'i«F)4s 
«d'<Ki)4s 
3d7!4P»4s 
3d7<4P>4s- 

3d7(4P)4s 
3d'(«Fl4s 
3d7(4F)4f. - 
3d7(4P)4s 
3d7(4Fi4<> 

3dr(4F)4s 
3d7<4F)4s 
3d7(4F)4s 
3d7(4Fi4s 
3d7(4H4s- 

3d7(*F)4s 
3d'(»H)45 

3d7(MD)4«, 
3d7(«*DV4s 

3d7<!1G>4> 

3d7(4P!4s 
3d7(Ki)4s 
3d7C<;i>4s 
3d7(4F)4s- 
3d7(*F»4s- 

3d'<»F)4s- 
3d7('P)4< ■ 
3dr(4F)4s 
3d7(4F}4<>- 

3d'(bIl)>4s 

3d7(4P!4s- 
3d7(»Ci)45- 
3d7(4F)4s 
3d'(»P)4s 

3dTiaID)4s 

3d7(b*D14s 
3d7<»P)4s- 
3d'(»G)4s- 

3d7(bJD)4s- 
3d7(b*D)4s 

3d7(4P)4s 
3d'f4F)4s 

3d'(a*D}4s- 
3d7-; <F) 4s- 
:^7tiP)4s ■ 

t: 7(4»-14s- 
3e'< P)4s- 
3o'('P)4s- 
3d (*F)4S 

3d7.4F>4s 

3d7(4F)4p 
3d7(JF»4p 
M'(*F)4p 
3<j'('.i)4p 
3j'<4P)4p 

3J7(4PS4p 
3d7l'?)4p 
3d'(4F)4p 
3d7(»F»4p 
3d'('FMp 

3d7(a1D>4p 
3d7C<i)4p 
3d7(«G)4p 
3d"('F)4p 
3d7U2D>4p 

3d7(*<;)4p 
3d7(4F)4p 
3d7(*G)4p 
3d7(*P)4p 
3d7CP)4p 

3d7(4P)4p 
3d7(4F)4p 
3<T<<F)4p 
3d7"r'(4o 
3d7(«F)4p 

3d7CF)4p 
3d'(4F)4p 
3d7(4F)4p 
3d7(«F)4p 
3d7;4F)4p 

3d7(!F)4p 
3d7(a'D)4p 
3d7lb*0)4p 

•3d'(a*D)4p 
3d7(4P)4p 

3d'(4P)4o 
3d7(4P)4). 
3d7(H})4p 
3d7«4F)4p 
3d7(4F)4p 

3d7(sF)4p 
3d7(»P)4p 
3d'(4F)4p 
3d7(4F)4p 
3d7(h'I»4p 

3d7('F)4p 
3d7(i'<i)4p 
3d7(«F)4p 
3d7(JP)4p 
3d7(aäl))4p 

3d'(b»I))4p 
3d7(JP)4p 
3d7(-G)4p 
3d7(b»D)4p 
3d7(b5D)4p 

3d7(4P)4p 
3<i7('F)4p 
3d7'a«D)4p 
3d'.4F)4p 
JdTi*G)4p 

3d7(4F)4p 
3d7f4F)4p 
3d'(«G)4p 
3d7(4F)4p 
3d7(4F)4p 

•F Hi" 
»F >D' 
JF   »F 

'?  'D* 

»P »D- 
»P  >p° 
»F - *G° 
»F »F 
SF   Ki° 

'D-'F* 
*G - Hi° 
Hi   >G" 
'¥ . 3J-° 
JD   JF 

Hi »F° 
»F Ki* 
Hi-Hi" 
3P • HT 
sp   sp' 

SP 50 
»F Hi0 

*F 'D° 
5P SD' 
>F HT 

SF 
sn 

»F 5D 
»F 5D 
5F K} 
*F SD 

3F Hi 
*n iy 

H) n;c 
3
D iF' 

H2 SP' 

3p .  3^° 

*G - >■¥" 
H', - »F° 
3F SD° 
sF . ifr 

H- - HJ° 
jp   3D 
»F  HJ° 
SF - SD' 
'D-!F° 

»F ■ 
Hi 
•f. 
'P 

3D- 

SI> 
jp 
Hi 

»D° 
Hi 
sp' 
>¥' 
»D* 

SF° 
>D" 
3F. 

'D-'F 
»I)  *F" 

ip  3p« 

»F - «D" 
•■"D  'O' 
*f    3F» 
ap . 3J." 

»F 5D° 
»F SD" 
aP Hi' 
sF - »F* 
sp    SF° 

3-2 
43 
3-2 
3-3 
2-3 

2 ! 
! -1 
3-3 
3 3 
4-5 

2-3 
3-4 
4 5 
4-3 
3-4 

1    I 
2-3 
4-3 
1 2 
3-2 

4-3 
2-1 
1 0 
1 -2 
5-4 

2-3 
4-4 
3-4 
2-3 
3-3 

I... 
3-2 

! 4-3 
I   3-2 

1 -1 

3-3 
i -2 
4 - 3 
2-2 
2- 'S 

3   3 
0   I 

2-2 
4 4 
1 -I 
4-3 
2-2 

3-3 

S7 
S7 
S7 
S7 
S7 

S7 
s? 
S7 
S7 
S7 

S7 
S7 

!S7 
iS7 

S7 
S-" 
S7 
S7 
S7 

S7 
S7 
s- 
S7 
S7 

S7 
S7 

S7 

S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
s- 
S7 
S7 
S7 

S7 

S7 
S7 
S7 
S7 

S7 

S7 
S7 
S7 

S7 

S7 
Si 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 

3 !S7 
4 S7 
5 S7 
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Cu IV Cu IV 

hitmen: W«\ elenglh     :   Iqteauty    j Mulliptel Confijurar in 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu !V 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
CM IV 
Cu IV 
Cu IV 
Cu IV 

Ct IV 
CM IV 
Cu IV 
Cv iv' 
Cu  .V 

Cu   V 
Cu IV 
Cu IV 
Cu IV 
Cu IV 

Cu IV 
Cu <V 
Cu IV 
Cu IV 
Cu IV 

Cii IV 
CM IV 
Cu IV 
Cu IV 
Cu IV 

1408 016 
1408 770 

! 1410.136 
j 1410 582 

1411.264 

Uli.558 
1413.066 
1415 564 
14i5 261 
1416 167 

1417 654 
1419 788 
1420 0! 4 
1420 48*. 
1420 80' 

1421.072 
142! 364 
1425.445 
1476 642 
1426 841 

1427.002 
1428 748 
1429.034 
1429.504 

, 1429.557 

! 1431.925 
i 1431 963 
i !.'32.964 
! 1433.369 

1433.776 

1434 197 
1436 086 
1436.267 
1436.375 
!438 093 

1438 H46 
! 1440.576 
| 1442.227 
i 1442.410 
i 1442.590 

j 1443.042 
I 144.3.163 
j 1443.510 
I 1443.771 
| 1444.001 

! 1444.330 
' 1446.255 

; W6.3i5 
i 144« 695 
| 1446 836 

1449.071 
1449. 00 
1452.242 
14.54.-i50 
1458 086 

1459 833 
1 «62 437 
1466.353 
1467 291 

! 1467.423 

! 1468 062 
I 1472.421 
I 1473.640 
j 1479.940 

1482.779 

62 
162 

76 
'•*•■■' 

I   244 
!   247 
!    10 
I   197 
I     29 

|   172 
53 

!   262 
I   175 
;   77 

j   246 
12 

|   28! 
251 

I   268 

I 266 
54 

j 177 
i 247 
I   256 

i   107 
i   153 

!  " 
!   162 
|     35 

54 
!   ?22 

S3 
j   117 
;   312 

j   7.82 
16 

I   130 

!     48 
i 

j   268 
j   203 

46 
I   199 

i     '" 
I   210 

20 
:76 

23 
19 

11 
35« 

13 
207 
306 

31! 
16 

132 
12 
II 

II 
40 
10 
56 

157 

3d'(b2D)4s - 
3d7(4F;4s - 
3d7(HJ)4s- 
3d7(«H)4s- 
3d7(4F)4s- 

3d?(aJD)4s - 
3d7(a2D)4s 

3d7(«F14s • 
3d'(«F>4  ■ 
3d'(4F)4< 

3d'(2F)4s ■ 
3d7<«W)4s- 
3d'f4F)4s- 
>d7CF)4s- 

3d'(«G)4s 

3d,(»C.)4a 
3d7(4P)4s 
3d'(4F)4s 

3d7(b1D)4s- 
3d7(4F)4s- 

3<P(*G)4*- 
3d' l4P)4<i- 
3d7(JC;4s 
3d7(*Hl4s 
3dVF'4<. 

3d7(*F)4s 
M''(«F»4s 
3d'CF)4s 

3d7«b2D)4s 
3d'(2G>45 

3d!i2P)4s- 
3d'<»H)45- 
3d7(4F>4v 

«d7(a2D)J-i - 
Jd'CF)- 

3d7(4P)4„- 
3d'(a*0)4s • 
id(h5n»4s. 

3d7(-H)4s- 
3d7(az!))4s - 

3c7(äH)4s 
3d7(4F)4s- 
3d'(!P)4s• 
:(u'7(4F14s- 
3ü7(t;;)4s- 

3d'(4ri4s 
3d7(*P)As- 
3d7CF)4s 
3d''(2F)4,; 

3d7(2<;)4j • 

3d7(!,H)4s 
3d7CF)4s- 
3d7(4F)4s 

i.i;ir'D)4s 
H!'(*G)4S 

3d'<sHMs 
3d'(4P)4s 
3d7<»G)4s 
3dVH)4s 
3d7('F)4s 

3d7(4F)4s 
3d"'(a,IJ)4s 
3d'iaC}4s 
3c'iaPMs 
3d7(*F)4s 

3d7(b,I)i4r 

3d7(4P)4p 
3dv(3G14p 
3d7('H)4p 
3d7(4F)4p 

3d7(asD)4p 
3d7(a»D)4p 
3d7('F)4p 
3d7(4F)4p 
3d7<4F)4p 

3d7('F)4p 
3d7(4PMp 
3d7i4F)4p 
3d7(4Piii 
3d'(Ki)4p 

3d7(2G)4p 
3d'i»G,4p 
3d7(4F)4p 
3d7(bjn»4p 
3d7(4F)4p 

3d'('C)4p 
3d7(4F)4p 
3d7!1G)4p 
3d7<*H)4p 
?d'(4F)4p 

3d'(4F>4p 
3d'(*F)4p 
3d7("F)4p 
3d7(b»l))4p 
3d7(2Ci)4r 

3d7('PS4p 
3d7!2HS4p 
3d7(*F)4n 
3d7(2P)4p 
3d'(4F)4p 

.kC(4F)4p 
3d'(*F/4p 
3d7(bID)4p 
3d'(*HHp 

■ 3 !7!2P)4p 

3d7f2H)4p 
■3d7f«F!4p 
•3d7t*P)4p 
3d7(4F)4p 
3d'(4P)4p 

3d7i'P»4p 
3d'(4PHp 
3d"{4F)4p 
3d7(sF;4p 
3d7!2Ci)4p 

3ri7(2K)4p 
3«'<4F)4p 
3d7CF»4p 
3d7!b2D)4p 
3d7i,C,)4p 

3d7lsH)4p 
3d7(4F)4p 
Jd'CGHp 
3d?<2H)4p 
Jd'CFHp 

3d''(«F)4?> 
M'(«P»4p 
'd'i'PMp 
3d';"'PHp 
3i5'{2»-')4p 

Term J Reference» 

"D - »r 
2P - 2D° 
Hi-'H' 
*H-»r 
2F - Hi" 

'D-'IT 

sp sp° 
JF • 'F° 
sp   »F* 

<r- 'G° 
»P 'f 
3K Hi-' 
3P nr 
'-<; sp» 

H) lp= 
2P ,F. 
sp sp 
3!) sp» 
sp »p- 

Hi sH» 

'F a.Dr 

3G 3H- 
7H Sj» 

»F 5F'-' 

»F sp» 

»F sp» 

*F »F* 
-1) sp« 

'G KY 

:<|, ■'V 

»H m° 
'!• sp« 
!l) 'P° 
»F Sj..» 

sp sp» 

H) s,r 

»D 3p° 

m 3r 
»o ■D" 

■1H S" 

SF sp 
sp •v° 
sp *G" 
'U 

3ir 

»P 2i> 
sj> sp 
sp aG° 
'!• sp 

■G 3J' 

sH »f'° 
3?. 'G' 
JF . sp» 
m sp" 

■G 'G° 

'H »r 
sp sp» 

■G sp° 

'H •2G" 
>F »G' 

^!; »F" 
'I) •*P* 
H; - »iT 
•p - '»° 
■F -'[)' 

2-2 
l -I 
4 4 
6-7 
4-4 

2-2 
3-3 
3-2 
3-2 
2- I 

3-4 
0 I 
3   3 
1 2 

■*   4 

I 4-3 
2-3 
! ! 
I -0 
2-2 

3-4 
2-3 
4-5 
6 6 
3-3 

4-4 
4-4 
4-5 
! -I 
4-3 

2-I 
6-5 
I -2 
2- ! 
3-3 

2-2 
3-3 
2-1 
5 6 
2-2 

4-5 
I   2-3 
!   Z-2 

i   2-' 
|   4-3 

3-4 
3-2 
4-5 

5-5 
4-5 
3-4 
3-2 
4   4 

5-6 
2- 3 
4-3 
4-5 
3-4 

?-4 
! -2 
3-2 
> -2 
3-2 

S? 
c7 
S7 
SI 
57 

a7 

S7 
S7 
?7 
S7 

S7 

S7 
S7 
S7 

|S7 

!S7 
IS7 

S7 
S7 
S7 

S7 
S7 

S7 
S7 
S7 

S7 
S? 
S7 
S7 
S7 

S7 
S7 
S7 

!s7 
iS7 

|S7 
|S7 

S7 

jS7 
IS7 
!S7 

S7 
S7 

S7 

S7 
S7 
S7 

S7 

S7 
S7 

is? 

|S7 

•v; 
S7 

!s7 

S7 

S7 
S7 
S7 
S7 
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Cu IV Cu IV 

tkmen! Wavelength Imuuty Multipb'l Coefijurxtion Term l-J Reference» 

Cu IV 1489.774 32 3d'(4P)4i - 3d7(4P)4p >p. »s« i -1 S7 
Cu IV 1492.044 220 3d'(,P)4»-3d,(,P)4p >p _ .p» 1-0 S7 
Cu IV 1500.258 II 3d'('H)4»-3d1,(Hj)4p 'H   HT 6-5 S7 
Cu IV 1502.U4 221 3d7i4P)4s - 3d'(4P)4p »P-»S* 0-1 S7 
Cu IV 1502 955 88 3d7(»P)4s - 3d'(*P»4p *P-»P* 0-1 S7 

Cu IV I5M.167 30 3dVF)4s-3d'('F)4p jp-XJ" 4-4 S7 
Cu IV 1506.103 II 3d <a»D)4s - 3d'(,G)4i> »D  Hi' 3-3 S7 
Cu IV 1507.022 11 3dTla»D)4s-3d,<«P)4p -D  *D° 1 -1 S7 
C» IV 1509.415 19 Jd*(»G)4s-3d,{tGHp 'G   »F* 4-4 S7 
Cu IV 1515.293 298 3d'C1P)4s-3d'('i'!4p ap  >s* 2-1 S7 

Cu IV 1517.3-5 22 3d'(a*D)4s-3d'i<?)4p 'D - »D° 3-3 S7 
ris iv S517.9J8 31 3d'(a*D)4s - M'{*Ci)4p JD   'F* 2-3 S7 
Cu IV 1522.587 11 3d,(asD)4j-3d'(*P)4? 

3D - *P" 1 -1 S7 
Cs. IV 1522.773 13 3d7(4P)4s - 3c!'(«P)4? »P  *D° 1 -2 S7 
Cu IV 1526.559 15 3d'<asD)4x-3.j'(,P)4|,j >D-'C° 2-2 S7 

Cu IV 1529.088 11 3d'(1H)4s>diitG)4p »H   'H° 4-5 S7 
Cu IV 1532.594 4j 3d7(JP)4s-3d';«i1)4p »P - »D° 0-1 S7 
Cu IV 1534.277 IS 3d7(4F)4s   3d'(4F»4p 'F-KT 3-3 S7 
Cu IV 1535.307 3S 3d7(,P)4»-3d7(»P)4p 'P-'S° 1   0 S7 
Cu IV i 5^6.308 1! 3d'(a»D)4s   3rJ7(,P}4p 'D - »D" 2-1 S7 

Cu IV 1544.141 206 3d7(a*D)4s-3d7(4P)4p JD - SD° 2-3 S7 
Cu IV 1544.847 12 3d7(a»D)4s - 3d7(»P)4p 'D-'D* 2-2 S7 
Cu IV 1$46,762 13 3d7(b1D)4s-3d7(b,D)4p ■D-äp" 2-1 S7 
Cu !.V 1549.288 94 3d7(a'D)4p-3d7(4F)5s 3p° _ap 4-4 S7 
Cu IV «549.459 14 3d7(4P)4s-3d7(4P)4p »p. so" 2-2 S7 

Cu IV 1551.924 11 3d7(4F)4s - 3d'(4F)4p 3F - 5D° 3-2 S7 
CM IV 1555.521 10 3d7(4P14s-3d7(4F)^p 3F - MT 2-2 S7 
Cu IV 1558.271 312 3d7(«P)4s   3d7(4P»4p sp . »*«:" 2-2 S7 
Cu IV 1562 049 10 3d7(4P)4s-3d7!*F)4p ap. »c.° 2-3 S7 
Cu IV 1565.168 162 3d7(4P)4s - 3d't4F)4p »F  '0° 2   1 S7 

Cu IV 1567.735 11 3dT(4F)4--3d7(4F)4p 3F  SD° 4-4 S7 
Cu IV 1574.186 12 3d'(4P)4s-3d7(4P)4p 5P-5S° 1-2 S7 
Cu IV 1576.895 50 3d7(a,D)4s-3d7(*P)4p 3D     3p° 2-2 S7 
CM IV 1580.354 II 3d7<4P)4s-3d'(,,F)4p »F. sn- 2-2 S7 
Cu IV 1586.252 12 3d7(2P>4s-3d7(4P)4'. ip . 3D" 1 -2 S7 

Cu IV 1591.549 11 3d7(sHt4s-3d-,"'j>'-p 3H-3H° 4-4 S7 
Cu IV 1592.170 12 3d7(iPSfs-3ö"4. ■>■; ip.»p° 1 -? S7 
Cu (V 1593.090 20 3d,t("-i-:;.-.;,-3d'^»'ip 'H-»G° 5-4 S7 
Cu iV 1593.374 15 3d'<W;s   ?d'i»rt;4p H:-*H° 5-5 S7 
Cu IV 1602.960 39 3d7(<F)4s-3d,(4F)4p 3F. »p» 3-2 S7 

Cu IV 1604.898 12 3d7(2H)4s-3d7(2G)4p *>H   3F° 4-4 S7 
Cu IV 1607.300 23 3d7(4F)4s-3d'CF)4p n- ■ «F° 4-4 S7 
Cu IV 1608.45! 13 3d7(4F)4s-3d7(4r)'»p »F ■ »F' 4-5 S7 
Cu IV 1611.130 14 3d7(4F)4s-3d7('F)4p »F - 5D° 3-4 S7 
Cu IV 1613.127 11 3d7(a2D)4s-3d,(4P>4p •*D - 8l>° 3-4 S7 

Cu IV 1617.373 13 3d7(1H)4s-3d7(*G)4p ,H-JG° 5-5 S7 
Cu IV 16)9.313 19 3d7(4P)4s-3d7(<IF)4p ap. sp< 2-1 S7 
Cu IV k.,/,/35 16 3d7(4P)4s-3d7(4F14p sp. JD° 1 -2 S7 
Cu IV 1623 5CS '2 3d7(«F)4s - 3d'(4F)4p >p . sp" 3-3 S7 
Cu IV 1632.948 12 3d7(4P)4s-3d7(4F)4p 5p . 3D» 2-3 «57 

Cu IV 1633.257 121 3d7(4P)4s-3d7(4F)4p »F - »F° 2-2 S7 
Cu IV 1642 614 S9 3d7(4P)4s-3d7(4F)4p »P - 'G° 3-3 S7 
Cu IV (654.655 190 3d7(4P)4s-3d7('F)4n sp . sp° 2-i S7 
Cu IV 1661.259 10 3d7(aID)4i-3d'(4PMp 3D - »D0 2-3 S7 
Cu IV '677.908 21 3d7(«P)4s   3d'(4F)4p »P-KT 3-4 S7 

Cu !V 1702.253 20 3d,(JP)4s-3d'(*P)4p ip.»D° 1 -0 S7 
Cu IV 1791.457 IC 3d7(JF)4s-3d7(a2D)4p ip. ap- 2-3 S-r 
Cu IV 1813.608 30 3d'(2G>4s-3d7

l'4F»4p »G • »F° 3-2 S7 
Cu IV 1822.024 1*0 3d7(4P)4s   3d7(4F)4p 5P   KT 1 -2 S7 
C<i IV 1836.484 10 3d7(*G)4s-3d7CF)4p *G-»C° 4-4 S7 

Cu IV 1851.250 \l 3d"'CG)4s-3d';4F)4p 'G - »F° 3-3 S7 
Cu IV 1854.679 26 3d7(4P)4s-3d'(4F)4p sp   5D« 3-3 S7 
Cu IV 1862.324 16 3d7(1P>4s-3d'(4F)4p ap. sD- 2-3 S7 
Cu IV 1870.535 10 3d7(4P)4s-3d7(4I-)4p 3p. 3D< 2-2 S7 
Cu IV 1876.812 10 3d7(2F)4s-3d7(*H)4p *F - H}° 3-3 S7 
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Cu IV Cu VII 

Element W tve'.'figtii Intensity Multiple! Configuration Tena 11    j    References 

Cu IV 
Cu IV 
Cu IV 

1929.757 
1960.335 
1970.822 

14 
12 
11 

3d7(4P)4s - 3dT(«F)4p 
3d*(*F)4j - 3d'(*P)4p 

3d'(a»D)4$ - 3d'(<F)4p 

sp. »F- 

»F - 'D° 
»D - «D" 

2-2 
4-3 
1 -' 

S7 
S7 
S7 

COPPER V (Cu«+), Z = 29 
Ground ,ltate  ls22s22p8?s23pe3d7 *¥9/2 (25 electrons) 

Ionization Potential [686 000] cm1;  (85] eV 

COPPER VI (Cu5+), Z - 29 
Ground State  ls'-2sa2p83s23ps3d6 5D4 (24 electrons) 

Ionization Potential [895 000] cm >;  [111] eV 

COPPER VII (Cu64), Z = 29 
Ground State  ls22s22p63s23p63d5 6S5/2 (23 electrons) 

Ionization Potential  [1 137 000] cm1;  [141] eV 

Element Wavelength Intensity    i Multiple! Configuration Term J   .' References 

Cu VI! 
cu vn 
Cu VII 

200.665 
200.85! 
200.948 

1000 
750 
500 

3d»-3d*4p 
3ds-3d«4p 
3d»-3d*4p 

g"S - 9P° 
g«S-«P° 

K21.K20 
K21.K20 
KI1.K20 

H   He   Li   Be   B   C   N   0   F   He   Na   Mg   A!   Si   P   S   Cl   Ar   k   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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Cu VIII 

COPPER VIII (Cu7t)F Z = 29 
Ground State  Is22s22pa3s23pe3d4 SD0 (22 electrons) 

Ionizalion Potential [1 371 000] cm '; [170] eV 

COPPER IX (Cu8t), Z = 29 
Ground State  ls22s22p63sa3p63d3 «F3/2 (2! electrons) 

Ionization Potential [1 678 000] cm1; [201] eV 

Cu X 

COPPER X (Cu9+), Z = 29 
Ground State  ls22s22p63s23p63d2 3F2 (20 electrons) 

Ionization Potential  [1 887 000] cm ';  [234] eV 

Element Waveicnglh Intensity   | Multiple! !                          Configuration Term J - J References 

Cu X 86.160 100 3d*   3d 4? g'F - Ki° 2-3 E37 
Cu X 86.204 100 3d2-3d 4! g3¥ - K',° 3-4 E37 
Cu X 86.336 140 3d*-3d4f g'F. *r,° 4-5 E37 
Cu X 86.422 10 3d2-3d4f g*f-H}' 4-4 E37 
Cu X 86.720 10 3d2-3d4f g>F - »F° 2-3 E37 

Cu X 86.776 90 3d2-3d4f ssp • 3F° 2-2 E37 
Cu X 86.792 10 3d2   3d 4f g'F - SF" 3-4 E37 
Cu X 86.907 90 3d»-3d4f g3h~ . 3p« 3-3 E37 
Cu X 86.964 1 3d2-3d4f gtp    3p° 3-2 E37 
Cu X 87.018 90 3d2-3d4f g'P - *F° 4-4 E37 

Cu X 87.135 1 3d2-3d 41' ?3F . if 4-3 E37 
Cu X 87.516 50 3d2-3d4f •D-»D" 2-3 E3-- 
Cu X 87.703 100 3d2-3d4f 'O-T 2-3 E3V 
Cu X 87.932 100 3d2-3d4f iD-'D° 2-2 E37 
Cu X 87 983 40 3d2-3d4f ,p . 3D° 0-1 E37 

Cu X 88.020 60 3d2-3d4f 3p . 30« I -2 E37 
Cu X 88.032 120 3d2-3d4f 3p.3D° 2-3 E37 
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Cu XI 

COPPER XI (Cu10*), Z • 29 
Ground Mate  ls22s22ps3s*3p«3d JDM (19 electrons) 

Ionization PotentiaJ 2 J46 000 cm '; 266 eV 

Cu XI 

CJ XI 71.707 
Cu X! 71.823 
Cu XI 71.847 
Cu XI 71.951 
Cu XI 72.098 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 

72.369 
72.580 
72.792 
72.956 
73.516 

73.735 
73.982 
74 633 
74.856 
75.325 

75.472 
75.866 
76.022 
76.256 
76.406 

78.542 
78.786 

134.933 
135 006 
135.335 

135.669 
135.747 
136 073 
136.572 
147.748 

149.460 
150.356 

13 
10 
10 

1 
30 

2 
15 

1 
25 

2 
1 
<; 

10 

120 
130 
400 

5 
I 

5 
500 
90 
15 
60 

40 

Coafig uration -    ==; =• - 
3d •6f 
3d 61 
3d 5f 
3d 5f 

3p«3d 
3p" 3d 
3p»3d 
3p«3d 
3p«3d 

3p53d('D°Hs 
3p53d(»D°)4s 
3p53d(3D")4s 
3pi3d('F°)4s 
3p53d(3D')4s 

3p«3d-3p53df3D°)4s 
3p«3d-3p53d(3D'!)4s 
3ps3d-3p53d(-1F'l4s 
3p63d-3p53d(3F')4s 
3ps3d-3p53d(3F°)45 

3p«3d 3ps3d(*F°)4s 
?pa3d-3p53d<3F°)is 
3p«3d 3p53d(3P°)4s 
3p63d-3p53d(:lP')4s 

3d 4f 
3d -4f 

3p«3d 3p13d2 

3p83d jp^d2 

3ps3d -3p53d» 

3p"3d 3D*3d* 
3p"3d- 3ps3d2 

3pt3d- 3p53d2 

3ps3d- 3p53d2 

3p63d- 3p53d2 

3p63d - 3p63d2 

3p63d - 3p*3tta 

K2I> 2D' 
g'o -2iy ev> 2D' 
?*D -2F 
g'U -<D° 

g*D 4D° 
glr> -4D' 
x'D «p° 

H*v> . ip» 

S2» 2H- 

s'r>. «r 
K2D <P 

g*t>- 2P° 
g2n- ?p° 

sr«D- *p° 
f!2T)- 2p 

#2n- 2D 

g'D 20. 
J.-D- V 

*'D- nr 
K*D - nr 
S2D   ; !]>•- 

*2D -: 'V 
gH-y  ■■ '■¥ 

g*D ■ 2F° 
n2n - *F° 

; % - % 

% . % 

* ■ % 

% -% 
% • % 
% -% 

% % 
% % 
% % 
», % 
%- % 

F.37 
F.37 
E37 
E37 
E37 

H8 
HS 
HS 
HK 
Hx 

Hx 
HK 
II« 
H* 
HK 

HK 
HK 
HK 
HK 
E37 

E37 
E37 
G!7 
G17 
Gl7 

*-%  IG17 
*-% jc; 1-7 
% -% Gf7 
•%-'A G17 
"» ■%  !G!7 

JL  

Gi7 
G!7 
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Cu XI Cu XI 

COPPER XI (Cu10*), Z = 29 
Ground State   ls22s*2p83s23ps3d *D3,2 (19 electrons) 

Ionization Potential 2 146 000 cm ';  266 eV 

Element Wavelength lr.tcr.-ly    I Multiple! Configuration 

Cu XI 
Cu XI 
Cu X! 
cu x: 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu x; 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu X! 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 
Cu XI 
Cu XI 
Cu XI 

Cu XI 
Cu XI 

5*915 
57.047 
63.038 
63.192 
70.550 

70 654 
70 895 
71 045 
71.536 
71.612 

71.707 
71.823 
71.847 
71.951 
72.098 

72.369 
72 580 
72.792 
72.956 
73.516 

73.735 
73.982 
74.633 
74.856 
75.325 

75.472 
75.866 
76.022 
76.256 
76.406 

78.542 
78.786 
134.933 
135.006 
135.335 

135.669 
135 747 
136.073 
136.572 
147.748 

149.460 
150.356 

1 
! 

40 
40 
40 

30 
1 
1 

20 
10 

10 
10 
10 

1 
30 

2 
15 
5 

5 
? 

15 
1 

25 

2 
2 
1 
5 

10 

120 
130 
400 

5 
1 

5 
500 
90 
15 
60 

40 
1 

3d-6f 
3d-6f 
3d 5f 
3d-5f 

3p«3d 
3p*3d 
3p"3d 
3p«3d 
3p«3d- 

3p*3d 
3p«3d 
3p63d 
3p63d 
3p«3d 

3p53d(3D°)4s 
3p,3d(sDc)4s 
3p53d(sD')4s 
3p»3di'F°)4s 
3ps3d(3D")4s 

3p53d(»D°)4s 
3p53d«3D')4s 
3p*3d{:lF")4s 
3p53d(3F°)4s 
3p53d!:ir>4s 

Term 

3p83d-3p53d(;,F")4s 
3p63d-3p53d(3F')4s 
3p«3d-3p53d<3P'')4s 
3p«3d-3p'i3d(3P°)4s 

3d-4f 
3d   4f 

3p63d-3p53d2 

3p83d-3p53d2 

3p83d-3p53J2 

3p63d 
3p«3d 
3ps3d 
3p*3d 
3p63d 

3p53d2 

3p53d2 

3p53df 

3p53d2 

3p53d2 

3p63d-3p53dz 

3p63d-3p53d2 

«"D n 
gH3 »F 
g'D «F 
g'D 2F 

K
2
I> 

g'D 

'D° 
w 
2F 

g'D - 4D° 
g'D ■ *D° 
g'D - 2r 
g'D - 2F 
g'D   T 

«2D - *F° 
S

2D - *F 
g2D - *P° 
g'D   2P" 

K
2D-2F° 

g-D - 2F 
g'D - 2rr 
g2I) - HT 
^2D - 2P° 

S
2D - 2D° 

g2D - 'D-' 
g'D - 'V 
g2D - 2P° 
?

2D - »F° 

g«D-*F" 
g2D - 'V 

J   J 

% - %    E37 
E37 

References 

E37 
EJ7 
Er 

E37 
E37 
E37 
E37 
E37 

F.37 
E37 
E37 
F.37 
E37 

H. 
H8 
H8 
H8 
m 

*-% IH8 
% - % j H8 
% - Vi\ H8 
% -hi 1H8 
% - % I H8 

% -7ft 

H8 
H8 
H8 
H8 
F37 

F.37 
E37 
Gl7 
C17 
G17 

G17 
G17 
G17 
Gi7 
G17 

G17 
Gl7 
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Cu XII 

Element 

Cu XII 
Cu XII 
Cu XII 
Cu XII 
Cu XII 

Wavelengtn 

55 466 
56.333 
67.882 
69.128 
139210 

COPPER XII (Cu11*), Z = 29 
Ground State  ls*2s,2p«3s*3p« »S0 (18 electrons) 
Ionization Potential [2 W4 400] cm1; (370] eV 

lnteouly      Multiple) 

1 
1 

30 
30 

100 

Configiiratiua 

3p»-3p»(*P")4d 
3p«-3pJ(sF)4d 
3p* ■ 3p»(»P°)4$ 
3p,-3p»(»F)4s 
3p«-3p»(»r")3d 

4. Term 

g'S'P' 

i-J 

0-1 
0-i 
0 1 
0-1 
0! 

Cu XV 

Reference* 

EJ7 
E37 
E37 
E37 
E37 

COPPER XIII (Cu,2t), Z = 29 
Ground State  .'     .y-:p63s23ps 2Pv2 (17 electrons) 

Ionization Potentlil [3 234 400] cm"1; f401) eV 

Element      1    Wavelength     j   Intensity   j Multiple! 1                          C-~riigurslion                                              Term                   |   1 ■ i References 
1 

Cu XIII     |   138.481 
CM XIII     1   142.930 
Cu XIII     |   143.334 
Cu XIII     j   144 186 

I 
1 

! 
2 
2 

3p5-3pVP)3d 
3F»-3p4-.sP)3t

1 

3p*   3p-:F)3d 
3ps-3p4(JP)?d 

g*P° - »D 
g'P°-«D 
g*P°-SP 
g™° »D 

%-%   Ol7 
%-% |GI7 
Vi -% 1 017 
Vi-%    G17 

. i 

COPPER XIV (Cu134), Z - 29 
Ground State  ls22s22p83s23p4 3P2 (16 electrons) 
Ionization Potential [3 508 60C] cm '; [435] eV 

COPPER XV (Cu,4+), Z = 29 
Ground State  ls22s22p*3s23p3 4SS/2 (15 electrons) 

Ionization Potential [3 863 000] cm"*; [479] eV 
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Cu XVI 

COPPER XVI (Cul6+), Z = 29 
Ground State  ls22s*2p*3s,3p1 *P0 (!4 electrons) 
Ionizaüon Potential (4 170 000] cm »; [517] eV 

COPPER XVII (Cu16+), Z » 29 
Ground State  ls22s22p"3s23p 2P?-4 (13 electrons) 

Ionizaüon Potential [4 468 500] cm1; [554] eV 

Cu XVIII 

COPPER XVIII (Cu17+), Z = 29 
Ground ctate  ls22s22pa3s2 'S0 (12 electrons) 

lomzation Potential [5 098 000] cm ';  [632] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Cu xvm 11.774 20 2p"3s,-2p53s,3d «•S-'P° 0! S3! 
Cu XVIU 30.019 10 3s3p -3s5d 3p°.3D 0-1 F33 
Cu XVIII 30i04 20 3s3p-3s5d sp°.3D 1-2 F33 
Cu XVIII 30.325 35 3s3p-3s5d »P°   »D 2-3 F33 
Cu xvm 35.238 6 3s3d-3s5f 3D - 3p° 1-2 F33 

Cu xvm 35.256 6 3s?d-3s5f »D - »F 2-5 F33 
cu xvm 35.294 10 3s 3d-3s 5f »D - 3F° 3-4 F33 
cu xvm 38.876 35 3s*- 3s4p g'S-T 0-1 F33 
Cu xvm 40.613 6 3s3p-3s4d 3P°- 3D P-l F33 
Cu xvm 40.749 35 3s3p - 5s4d 3p°.3D 1-2 F33 

Cu xvm 40.769 10 3s3p-3s4d 3P°-JD ! -1 F33 
Cu xvm 41.134 60 3s3p - 3s4d 3P°- 3D 2-3 F33 
Cu xvm 41.173 10 3s3p - 3s 4d SP"-»D 2-2 F33 
Cu xvm 46.781 3 3s3p - 3s4s »P° - 'S 0-1 FB 
cu xvm 47.012 6 3s3p - 3s4s »p» . 3S i -1 F33 

Cu xvm 47.585 10 3s3p - 3s4s '¥' - aS 2-1 F33 
cu xvm 49.452 10 3s3d-3s4f 3D . jp° 1 -2 F33 
Cu xvm 49.490 20 3s3d-3s4f 3D - 3F° 2-3 F33 
cu xvm 49.558 20 3s3d-3s4f 3D - >F° 3-4 F33 
Cu xvm 238.87      P 3s»-3s3p *>s-«r 0! K8 

Cu xvm 344.59     P 3s*-3s3p y'S ■ 3P" 0-1 K8 
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Cu XIX Cu XX 

COFPER XIX (Cu18 ), Z = 29 
Ground State  ls*2s22ps3s 2S,/j (II electrons) 
Fonization Potential 5 410 900 cm '; 671 eV 

Element Wavelength Iniemity    j Multiple: j                          Configuration Term J     J References 

Cu XIX 13.11 "A 2p«3s-2p*3s« g*s - -r <h-% F27 
fu XIX 22.475 1 3p   8d ip». ID 'A-% F33 
Cu  XIX 22 661 1 3p ■ 8d »P*->D %-* F3' 
Cu XIX 23.503 10 3P--y »P* - »D %-\ F33 
Cu XIX 23 599 10 3s   6p y«S   »P° •it •% F33 

Cu XIX 23 621 1 3s - 6p g's >r 'A -% F33 
Cu XIX 23.704 10 3p - 7d jp« . If) *-S F33 
Cu XIX 25 142 3d - M -D - JF° %   % F33 
Cu XIX 25.175 1 3d-8f *D   tf %-% F33 
Cu XIX 25.295 20 3p-6d »r - JD ■4 -% F33 

Cu XIX 25.525 60 3p-6d *r • »D %-% F33 
Cu XIX 26.416 20 3d-7f *D - «F° %-«A F33 
Cu XIX 26.452 20 3d - 7f 'D - »r %   % F33 
Cu XIX 27.025 60 3s   5p ff»S ■ 'P" Vi-% F33 
Cu XIX 27 076 35 3s   5p g>s-*r %   * F33 

Cu XIX 28.626 20 3d - 6f *D  *F %-% Fi>3 
u XIX 28.67! 35 3d - 6f »D-«F %-% F33 

<~u XIX 78.978 125 3(- - 5d ip°. »D 'A -% F33 
Cu XiX 29.277 200 3p - 5d 2P° . »D % •% F?3 
Cu X!X 53.260 35 !                            3d - 5f *D-7F° %-% F33 

Cu XIX 33.317 60 !                              3d - 5f jD. JJ.-° %-'/> H3 
Cu XIX 37.290 250 3s   4p g'S - *P° Vi -% F31 
r- xix 37.492 90 3s - 4p g'S - *P° '£ -* F33 
C    XIX 39.728 200 3p-4d 2po. 2D % -% F33 
Cu XIX 40.270 90 3p-4d jpo    jp %-% F3? 

Cu XIX 40.312 35 3p - 4,i 2P° . 2J) %-% F33 
Cu XIX 45.329 10 3p-4s 2V   - >S "A - Vi F33 
Cu XIX 46.086 60 3p - 4s 

jp„    js % -'A F33 
Cu XIX 47.329 200 3d • 41 »D  2F' ^ -% F33 
Cu XIX 47.437 250 3d - 4f »D - *F° % -% F33 

Cu XIX ^07.31 20 3p   3d 2p°. jD % -% F33 
Cu y<x 221.37 35 3> - 3d 2p". 2D %-% F33 
Cu XiX 224.22 3 3p   3d 2JT    2[) %-% F33 
Cu XIX 273.34 IG 3? - 3p gts. 2P° % -% F33 
Cu XIX 303.51      P 3s -3p g2S.2p.. ■A - :A 

L 
F33 

COPPER XX (Cu»+), Z = 29 
Ground State  !s22s22p6 !S0 (10 electrons) 

Ionization Potential  13 695 000 cm"1;  1697.9 eV 

Element Wavelength Intensity Multiple; i                          Configuration Tern) j j References 

Cu XX 8.056 10 2p*-2p56d g'S-3D° 0-1 S3! 
Cu XX 8 320 10 7p6-2p55d g's-'r 0-1 S31 
Cu XX ■5 437 10 2p«-2p55d g>$-*U° 0-1 S3! 
Cu XX 9.11 70 2p« - 2ps4d g'S-'P' 0-1 S3I 
Cu XX 9.230 20 2p6-2p54d g'S  *D° 0-1 S31 

Cu XX 9.429 10 2p6-2p54s g's - >r 0-1 S31 
Cu XX 9.527 10 2D*- 2p''4s g--S-*P° 0- 1 S3! 
Cu XX 10.5?/ 50 2sJ2p«-2s2p83p «'.S-'P" 0   1 S3! 
Cu XX 10.641 40 2ss2p°   2s2p83p g-s-'r 0- I S31 
Cu XX i 1.38 100 2p"-2p53d g'S-'V 0-1 S31 
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Cu XX Cu XXI 

Element 

Cu XX 
Cu XX 
Cu XX 
Cu XX 

Wavelength     j    Imtr.Mii      Multiple! 

11.59.1 
11 732 
12 558 
12.82 

100 
60 
80 
40 

Configuration 

2p»-2p'3d 
2p«-2p»3d 
2p« 2p83s 
2p«   2p»3s 

lern 

«'S   *D' 
«'S  *F 
t's >r 

j i 

0-1 S3! 
o - S3I 
0   1 S31 
0-1 S3! 

Retire ru.ei 

COPPER XXI (Cu20*), Z = 29 
Ground State   ls22s22ps 2P^2 (9 electrons) 

Ionizahon Potential [14 462 000] cm •;  [1793] eV 

Element Wavelength Intensity    | Multiple! Configuration Term J   J        References 

Cu XXI 8.379 10 
■■ 

2p» - 2p4fS)4d gv-m %-% S3I 
Cu XXI 8.450 10 2p»-2p4('S)4d g*P° - *D Vk-% S3I.K8 
Cu XXI 8.524 10 2pi-2p4('U)4d g'P° - »D %-% S3I 
Cu XXI 8.577 10 2ps - 2p4(JP)4d g'r «p %-* S31 
Cu XXI P.647 .0 2ps-2p4('D)4d *'r-»D %-* S31 

Cu XXI 8.690 10 2p» - 2p4('P)4d u'P"  *D %-* S3I 
Cu XXI 8.743 10 2ps   2p4(:'P)4d g*r-*v *-% S31 
Cu XXI 8.790 10 2ps-2p4(3P)4<i g*P°  »D %-•% S3I.K8 
Cu XXI 8.876 0 2ps-2p4(!S)4s g*P*  3S %-* S3I 
Cu XXI 10.769 >a 2p5-2p4,"S)3d g*P°  *D *-% S3! 

Cu XXI 10847 40 2p5-2p4('S)3d 8»r-*D "&-% S3I.K8 
Cu XXI 10 874 30 2p5-2p4''D)3d s»p°-»p %-% S.tl.K« 
Cu XXI 10933 30 2p5-2p4('D)3 **r-«p *- * S31.K8 
Cu XXi 10.995 40 2p5-2p4(3P)-J x*r m %-% S3i 
Cu XXI 11.055 20 2p5-2p4('»)3d g*V°-»D %-% S3» 

Cu XXI 11.110 30 2p1-2p4('Pi3d g»r »p %-%    S3I 
Cu XXI 11.152 10 2p5-2p4('I))3d ^p°tp Vi-% S3I.K8 
Cu XXI 11.175 so        ! ?.p5-2p4(3P)3d ^2P°"D %-•% S3I.K8 
Cu XXI 11.280 10 2p5-2pVP)3d gty.ip %    % S31.K8 
Cu XXI 11.814 20 2p5-2p4!,D)3s g*P° »D %-% S3« 

Cu XXI 11.924 10 2p5-2p4!3P)3s g'P'-'P %-% S3I.K8 
Cu XXI '.: 942 10 2p5-2p4(-'P)3s g*P'.«P %-% S31.K8 
Cu XXI 12.045 10 2p5-2p4(:I))3s g»P°  »D •4-% S3I.K8 
Cu XXI 12.125 20 2ps-2pVP)3s g'F"   4P % -% S31 
Cu XXI 12.171 20 2p5-2p4(sP)3s Ä»P°-«P %-% S31.K8 

Cu XXI 12 204 10 2pi-2p4(:'P)3s g'P    *P ■A-% S31.K8 
Cu XXI 12.24     H 2s2p6-2s2ps<DP°)3s 2S     ,po ■4-% KS 
Cu XXI 12.328 10 2p5-2p4(3P)3s *'P°     -P ■Ä ->fc S31 
Cu XXI 79.05      P 2s*2pi-2s2p6 j*P*-»S % -'* K8 
Cu XXI 90.8!       P 2s22p5-2s2p« g'P" »s Vi-% K* 

'■i2r
1-20ß O - 73   ■ '('■ 
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Cu XXII Cu XXIV 

COPPER XXII (Cu2l+), Z « 29 
Ground State  ls22sa2p* »P, (8 electrons) 

Ionization Potential [15 365 0O0J cm '; i!fC5J eV 

Kiement Wavelength Inlccn.y Munipk-i Cooiiguraüon Tern 1   1 Refsrt-ocrs 

Cu XXH? 8.: 58 10 SJJ 
Cu XXII? 8260 10 SJI 
Cu XXII 10.057 10 2s»2f*   2s2p«3p »D - 'F* 2-3 S31 
Cu XXII? 10.229 0 S3I 
Cu XXH 10.450 10 2r_«-2p»(«P')3d t*f>-qy 2-3 S3I.K« 

Cu XXU 10.506 10 2p<-2p>(»D')3d gh-'D' 2-3 S31.K8 
Cu XXII ■0.546 10 2p«-?.p»(«S',)3d *»P-'D* 2-3 S3I.KS 
Cu XXII 10717 10 2p<-2p'(*S')3d 'D • U."         ? 2-2 S3!. KS 
Cu XXII 10.799 30 2p«-2p»f»D'')3d "S - *D"         ? 0! S3I.K8 
Cu XXII U.429 4" 2p<-2p>(<5")3s gV-'S* 2-1 S3I 

Cu XXII 11.518 50 2p«-2p*(4S")3s g*P 'S" 1 -1 S3I 
Cu XXH 11.576 40 2p4-2p«(«S')3j g*?.»S' 0-1 331 

COPPER XXIII (Cu22+), Z = 29 
Ground State ls*2s22p3 *Sl2 (7 electrons) 

Ionization Potential [16 494 000] cm1; [2045J eV 

Element Wavelength Intensity Multiple! |                        Configuration Term J   J References 

Cu XXIII 9.670 0 2p»-2p*3d g«T-»P %-% S3I.K8 
Cu XXIII? 9.772 0 S31 
Cu XXIII 9.982 10 2p»-2p=3d ap*. sp           f %-% Sii,K8 
Cu XXIII 10.123 10 2p»-2p»3d g'S° - 'D           ? %•% S3I.X8 
Cu XXIII !0.3U 
 1 

10 
L_    .     J 

2p»-2F
,3d *D°-»D •k-% S3I.K8 

COPPER XXIV (CuMf), Z = 29 
Ground State  ls22s22p2 :P0 (6 electrons) 

Ionization Potential [17 527 000] cm«; [2173] eV 

Element Wavelength Intensity Multiple! Configuration Term J-j References 

Cu XXIV? 9.802 0 S31 
Cu XXIV? 9.906 0 S3! 
Cu XXIV 9961 10 2p*-2p3s g'P-'P*            ? 0-1 S3!,K8 
Cu XXIV 10.103 10 2pI-2p3s ^P-'P" 0! S31 
Cu XXIV 10.170 0 2p*-2p3s 'D  3P° 2-2 S3I 

Cu XXIV 10.267 10 2p*-2p3s S -'P°          ? 0! S31.K8 
Cu XXIV 10.359 10 2pJ-2p3s j?3? - *P°          ? 2-1 S3I.K8 
Cu XXIV 10400 10 2pa-2p3s 'S - >P° 0-1 Sr. 
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Cu XXV Cu XXVIII 

COPPER XXV (Cu*4*), Z = 29 
Ground State  lsa2s*2p *PL» (5 electrons) 

Ionization Potential [18 535 000] cm »; {22981 eV 

COPPER XXVI (Ci!*st), Z = 29 

Ground State  !s*2s* 'So (4 electrons) 
Ionization Potential [19 842 000] cm1;  {2460] eV 

COPPER XXVII (Cu*>+). Z  - 29 

Ground State  Is5 2s 2Svt f? electrons) 
Ionization Potential [20 850 000] cm1; [25851 eV 

Element Wavelength Intensity Multiple! Configuration                           j                  Term 
.... 

1 -1    !    Reference* 

Cu XXVIi 
Cu XXVII 

145 5        P 
211.0        V 

2s - 2p 
2s   2f> 

s*s - «r 
3*s - »r K8 

COPPER XXVIII (Cu27+), Z = 29 

Ground State  Is2 »S0 (2 electrons) 
Ionization Potential [89 223 000] cm1; [11062] eV 

Element Wavelength Intensity Multiple! Configuration Term j J References 

Cu XXVIII 
Cu XXVUI 
Cu XXVIII 

1.27 
1.49 
1.52     ? f 

Is*   ls3p 
Is*   ls2p 
Is*- Is2s 

g'S  »P" 
0-1 
0   1 
0-1 

Cll 
Cl! 
K8 
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Cu XXIX Cu XXIX 

COPPER XXIX (CuM*), Z = 29 
Giouüd State  Is *Si,<a (1 electron) 

Ionization Potential [93 288 000] cm1; [11566J eV 

Kleinem      1     Wavelength Intensity Muttiplet 1                          Configuration Twm                 j   J - ) References 
I 

Cu XXIX    |      i 44     P 
1 

! 

■ 

l\   2p 

... 

Vi-% K8 
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1 

Zn 
ZR 

ZINC. Z = 30 

Unclassified Lines 

Kiemen: 

Zn 

Wavelength 
1 
!   512 656 

Iniensr.y      Multiple 

20 

Configuration                                                     Term —i—  
i    I Reference» 

Zn 1   512.812 «5 CIS 
7" 518 550 20 Cis 
Zn 524.323 15 eis 
Zn 532 310 12 Cl« 

Cil 
Zu 542.762 10           I 
Zn 544.195 15 Ci8 
Zn 564.305 10 1 C18 
Zn 574.967 20 CIS 
Zn 582 852 20 1 

I 
CiS 
Cl» 

Zn 825.330 10 1 
Zn 903 194 15 ! CI8 
Zn 926 083 10 

i Cl« 
Zn 926.892 10 i Cl* 
Zn 949.063 12 

I 
Cl8 
Cl« 

Zn 975.438 10 
1 

Zn 977.536 12 Cl» 
Zn 980.623 !0 Cl« 
Zn 982.253 10 CIS 
Zn 987 445 10 

i 
1 CI8 

CIS 
Zn 990.443 15 
Zn 998.496 1« 

1 
Cl.« 

Zn 999.413 10 CIS 
Zn 1000 885 12 i CIS 
Zn 1001.932 20 CIS 

CI8 
Zn 1003.523 12 
Zn 1004.598 12 eis 
Zn 1006.347 10 CIS 
Zn 1009.049 12 CIS 
Zn 1009.648 10 CIS 

CIS 
Zn 1016.017 10 
In 1017431 12 eis 
In 1018.107 10 CIS 
Zn 1018.456 10 CIS 
Zn 1023.423 10 CIS 

CIS 
Zn 1042.980 10 
Zn 1046.867 10 C18 
Zn 1079 655 10 CIS 
Zn 1088.711 10 CIS 
Zn 1117.393 10 eis 

CIS 
Zn 1138.175 10 
Zn 1142.865 10 

i CIS 
Zn 1146.190 50 i ! CIS 
Zn 1146.465 15 CIS 
Zn 1147.006 10 CIS 

Cl8 
Zn 1148.062 12 
Zn 1152.957 10 Cl« 
Zn 1163 315 15 CIS 
Zn 1173.854 50 C*8 
Zn 1176.846 10 CIS 

Jl8 
Zn 1178.929 60 
Zn 1181.539 20 C18 
Zn 1183.824 12 CIS 
Zn 1187.404 50 CIS 
Zn 1195.019 12 :is 

CIS 
Zn 195.366 60 
Zn 19C.009 35 ( ;>.« 
Zn 197.098 10 ( ;« 
Zn 199.415 60 ( :is 
Zn 199.748 15 < 

< 
:is 
:is 

H    He    Li   Be    8   C   N   O    F   Ne    N«   Mg   Al    Si   P   S   Cl   Ar   K    C»    Sc   Ti    V   Cr   Mn    Fe   Co    N 
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Zn 

 B*^*    T   *»*^l TTcBteaiay Tilakipfc *           CosfigaratKMi 

Zo       ha». 339 ;o 
'      ■■ ■   ■' ---a :\xns ..■  _{ _.. 

Zu             1204 964 10 
Zn             1208.0)4 70 
Zn           ! 1212.471 40 
ZE | !2!9.6?1 12 

Za 1219.901 12 
Zn 1229.253 20 
Zn 1255.6,9 !     15 
Zi. 1259 843 !   <o Za 1281 573 

» 
/.c 1293 781 

! 
10 

Zn 1315 262 .5          j 
Zn ! 356.608 10 
Zn 1365.390 10 
7a 1412410 60 

Zn 14i2.8i8 12 
Zn 1425.709 10 
Za           I 14*4.219 10 
Zn           1 1435.914 20 
Zn 1 H54 804 10 

Zn 1457.922 10 ! j 
Zn 1466.682 30 
Zn I470.4'2 15 
Zn !486884          1     25 
Zn 14879%                ig 

Zn S4#;. 492           !      to 
Zis 1497.3% 40 
Zn 1 1504.754 12 
Zn 1517.117 15 
Zn 1517209 20 

Zn 1517.314 25 
Zn 1520 780 30 
Zn 1525.406 10 
Zp 1526.845 30 
Zn 1532019 20 

Zn 1532.188 15 
Zn 1534.371 15 
Zn 1536.405 10 
Zn 1541 599 15 
Zn 1542.517 20 

Zn 1543 868 10 
Zn 155*564 20 
Zn 1554.199 '5 1 
Zn 1554.724 20          ! 1 
Zn 1556.100 10         | 

Zn 1558 505 10 
Zn 1563.035          i 10 
Zn 1566 039          i 15 
Zn 1566.822 iO 
Zn 1567.840 25 

Zn 1568.913 10 
Zn 1569.307 10 I 
Zn 570.055 !5 ! 
Zn 572.70? 20 j 
Zn           ) 573.011 90 i 
Zn 575810 10 i 
Zn            1 578.395 10 
Zn            i 5V9.446 15 
Zn            i 580.220         1 20 
ID            i 580.353          1 25          j 

Zn            1 585.214          ! 
10 

ZB            I 587 998 15 
Zn             I 588 9S9 15          ! 
Zn             I 595.044 40           ! 1 
Zn             1 595.308 10          | 1 

Tei» 

Zn 

References 
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Zn Zn I 

Kkmeul Wavelength Intensity Multip'el Configuration Term J   J References 

Zn 1596 076 10 as 
Zn 1597.183 25 Cl« 
Zn 1601.695 15 Cl8 
Zn 1604.500 12 Cl» 
Zn 1606.255 20 CIS 

Zn 1608.680 30 CIS 
Zn liS09.725 15 CIS 
Zn 1611.340 12 Cis 
Zn 1612.937 !5 CIS 
Zn 1614.235 25 CI8 

Zn 1614.468 30 Cis 
Zn 1614.629 10 CIS 
Zn 1622.829 15 CIS 
Zn 1628.470 20 CIS 
Zn '637.529 25 CI8 

Zn 1649.055 15 CI8 
Zn 1664.265 50 cis 
Zn 1665.072 20 CIS 
Zu 1705.833 10 CI8 
Zn 1707.449 10 CI8 

/ ii 1755.761 
1771.987 

10 
10 

CIS 
D4.C*8 

'"! 1828.925 75 CI8      ,, 
«In 1843.'00 10 CI8 
Zn 1848.481 20 CI8 

Zn 1850.894 60 CIS 
Zn 1855.670 10 CIS 
Zn I864.K>4 100 CIS 
Zn 1866.J55 100 C18 
Zn 1892.866 75 018 

Zn 1920.951 10 Ci8 
Zn 1938.775 12 CIS 
Zn 1950.769 10 CIS 

ZINC I (Zn0+), Z = 30 
Ground State  ls22s22p6Ss23p63dI04s2 'So (30 electrons) 

lorsization Potential 75 768.10 cm1; 9.394 eV 

Etement 
 , , 

Wav^len^th Intensity Multiple! Configuration Term J-J References 

Zn I 1362.541 60 <<a'!-4s9p »S - aP° 0-1 Jl.CS« 
Zn I 1379.337 4s!-4s8p 'S - »P° 0-1 Jl 
Zn 1 1404.119 20 4s1 - 4s 7p 'S - 'P° 0-1 Jl.ClS 
Zn I 1408.808 4s*-4s7p JS - *P° 0-1 II 
Zn I 1457.572 20 4 4s2-4s6p •S   >P° 0-1 JI.CI8 

Zn I 1468.845 3 4s* - 4s 6p 'S - SP" 0-1 Jl.ClS 
Zn I 1589.561 30 3 4ss - 4s 5p iS - >p° 0-1 Jl.ClS 
Zn I 

.... 

1632.001 10 2. 4s* -4s5p >S-»P° 0! JI.CIS 
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Zn II Zn II 

ZINC II (Zn,+), Z = 30 
Ground Slate  Is*2ss2p*3s23p63du>4s *S„S (29 electrons) 

lonization Potential   144 892.6 cm»;  17.964 eV 

K lernte! Wavelength Ir.tciwity Multiple! CouiiguralioB Term i J References 

Zn 11 732.605 1 3d">4» - 3di09p g'S - 'P* <h-Ht M5 
Zn II 742.720 3 3d">4:5 - 3d»4s('D)4p g'S - »D* Vi-% Cl9 
Zn H 747.358 5 3dI04s-3d»4s('D)4p g'S - «P° *-% CI9 
Zn II 767.050 5 3d'°4i   3d»4M,D)4p *«S-2P° %-** CI9 
Zn I! 778.112 c 4s   7p ess - *p° %-v, CI9 

Zn II 779.163 10 4s-7p *>s - «P3 
Hi-\ Cl» 

Zn II 833.600 lo 4s   6p j's - »r <h-% Cl? 
Zn II 834.il 6 4s   6p g2S - »P°              ? "A-fc S!8,K? 
Zn II 876.84 4 3d,JJ4s-3d94;i(3D)4p g«S - 3D"         ? Vi-% SIS.K8 
Zn II 881.060 15 3d">4s-3d94sf3D)4p g*S-'P° %-f, CI9 

Zn II 888.620 6 3dl(,4s-3d»4s(sD)4p g*S-*D° % -Mi C19 
Zn II 892.914 10 3d"Ms - 3d94s(3D)4p g*a-«D' %-* 019 
Zo 11 923.969 0 3d,04s-3u94s(sPS4p g*SV Vi -Ti C!9 
Zn II 938.719 1 3d'°4s •3d»4s('D)4p ^s.-p» Mi -% CI9 
Zn .i 949.455 !0 3d,c4s - 3d94r,(3D)4p *2S-«P° ¥.-% CI9 

Zn II 984.139 10 2 4s-5p g'S-'P" Mt-% C19 
Zo II 986.516 8 2 4s - 5p g2S-2P° %-V, Ci9 
Za II 1115.657 8h 4p  9d 2P° - "D 'A-% C19 
Zn II 1126.611 2h 4p-9d »P" - »D %-% Cl» 
Zn II 1128.300 2h 3d94ä(3D)4p-3d94s(äD)6s «P°   *D %-M. CIM 

Zn II 1141.955 5b 4p   8d sp-.JD Ms -% CI9 
Zn II 1142.904 2h 3d,4s(3D)4p-3d94s(3D)6s *V°  4D %-% C19 
Zn 11 1153 398 5 4p-8d »F - 2D %-% CI9 
Zn 11 1171.943 5 3d94sl3D)4p-3d94s(3D)6s <F    4D *-% CI9 
Zn II 1184.528 8    A 3d94s4p-3ds4s(3D)6s «F°   «D %-% M5 

Zn II 1184.858 40 4p-7d 2po. ,D %-* C'9 
Zn II 1185.610 1   -A 3d»4spr>)4p-3ds4s(3D)6s <F°-«D %-% Cl"» 
Zn II 1193 231 60 C19 
Zn II 1197.149 40 4p-7d 2p« . 2!) %-% Cl9 
Zn II 1211.84! 25 4p-8s 2p° . 2$ % • % C;9 

Zn II 1228.261 0  -A 3d"4s(3D)4p - 3d94s(3l»6s 4D' - «D l4-% CI9 
Zn II 1240.625 3  -A 3d94s(3D)4p-3d94s(3D)6s *IT  -D %-% C!9 
Z.n II 1241.874 0  -A 3d"4si3D)<!p   3d94sCD)6s »Fc   4D %-% C19 
Zn II 1244.848 2    A 3d94s(3D)4p-3d94s(*D)6s 

4D° - *r> % -% CI9 
Zn II 1258.581 0  -A 3d94s(3D}4p-3d94s(3D)<« nr - «D %-% Cl9 

Zn II 1263.412 40 4p -6d 2Po ,D '*-% C'19 
Zr. II 1277.306 60 4p-6d ir. 2D %-% CI9 
Zn II 1277.523 40 4p-6d 2p° . 2D %-% C19 
Zn II 1292.00 3 4p-7s »P° - *S             V Vv -% S18.K8 
Zn !I 1306.74! 5 4p -7s 2P° - 2S %-Vi C)9 

Zn II 1309.521 1   -A 3d94s(3D)4p-3d94s(3D)6s 2D°   «D %-% CI9 
Zn II 1355.332 25 3d9ls2-3d">9p SD - *P° %-% M5 
Zn II 1366.682 m> 3d94s2-3d,07f 2D . 2p %-% Ci: 
Zn II 1390.372 40 3d'4ss-3d94s('D)4p ?D - 2D" % -% C19 
Zn II 1407.189 2 3d94s2-3d,»9p 2Q . jp. %-% Mi 

Zn II? 1407.259 7 M5 
Zn II 1410.443 100 3d'4s1-3d108p 211 . 2p' %.-% M5 
Zn II 1419.416 3 3d94s2-3d1!,?f 2D . 2F= %-% C19 
Zn II 1419.982 200 3d94s*   3d94s4p JT) . 2J. %-% M5 
Zn II 1430.285 15 3ds4s2 - 3d">6f «t> - »F" %-% M5 

Zn II 1430.992 150 3d94sJ - 3d'»6f 2ß . 2j;° %-% M5 
Zn II 1439.091 500 4p-5d ip°. 2D M> -% M5 
Zn II 1442.962 5  -A 3d94s4p- «F°-12 "k-'h C!9 
Zn II 1445.042 700 3d94s,-3d94s4p 2D. 2jy %   % M5 
Zn II 1450.234 5  -A 3d'4s4p ■ 4P"-I7 •%-% Cl9 

Zn II 1450.778 700 3d94s2 - 3d94s4p 2D     2D ■ 
%■•% M5 

Zn II ! 456.907 500 4p - 5d 
2
P° - «n % -% M5 

Zn II 1457.422 100 4p-5d 2po . 2D %-% M5 
Zn II 1458.455 20  -A 3d94s4p 

4
P°-IO =)Y   % C!9 

Zn II 1460.616 12    A 3d94s4p «p°_9 %-% C!9 
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Zu II Zn IJ 

EICDICDI Wavelength 1 Intensity      Multiple; Configuration Term J   J Reference* 

Zn 11 
" 1 

1462 743 150 3d»4s«   3d94j4p »D   »P* f, ■'k M5 
Zn II 1466.697 15 3d*4s1   3d'°8p «D-*P° %•% MS 
Zn 1! 1467.867 4   -A 3d*4s4p- 4P°-8 %-* MS 
Zn I! ! 470.222 2   -A 3d*4s4p «P*-14 %-* Cl9 
Zn II 1471.862 50   -A 3ds4s4p   3d94s(3D)4d «P*-7 *-% MS 

Zn II M77.0I6 400 3d94s*-3d»4s4p »D-«F %-% M5 
Zn !I 147.'.938 5   -A 3d*4s4p- ri6 Vi-% CI9 
Zn II »478 216 300 5d»4s»   3d»»s4p »D-*F •*-% MS 
Zn !! 1482.139 80    A 3d'4s4p - 3r)»4s(sD)4d 4P'-6 %-* MS 
Zn 1! 1486.065 700 3d»4s«   3d»4s4p =D *r %■% MS 

Zn II 1488.926 120 3d»4sJ-3d,'*6f »D-'F" %-* MS 
Zn II 1492.121 30   -A 3d»4s4p «P"-H *•% MS 
Zn II 1492.369 2   -A 3d»4s4p 4F°-n fi-% CI9 
Zn II 1493.133 300 3d*4s*   3d,08p «D  «P* %-VSi MS 
Zn (I 1496.001 5   -A 3d»4s4p- 4P°-9 %-% MS 

Zr, II 1497.410 80   -A 3d»4s4p- «P-2! %-% MS 
Zn II 1499.052 20   -A 3d»4s4p - *F-21 %   % MS 
Zn II 1499.077 20    A 3d*4s4p 4F°-20 %-ft MS 
Zn IP IW.IOt 20 MS 
Zn 11 1503.653 25    A 3d»4s4p- *P°   8 %-% MS 

Zn i! 1504.034 5   -A 3d»4s4p- 4F°   14 %   % MS 
Zn II 1508.645 70  -A 3dMs4p-3d»4s<n>)4d 4P°-4 %-% MS 
Zn II 1510.045 5   -A 3d*4s4p - 4F°   12 »/.-% MS 
Zn 11 1510.363 150 3d»4s*-3d»4s4p »D - *\Y %-% MS 
Zn II 1511.694 12   -A 3d94s4p - 4F"-12 %-% MS 

Zn II? 1511.718 15 MS 
Zn II 1513.522 20   -A 3d94s4p 4FC   14 %-** MS 
Zn II? 1514.479 25 MS 
Zn II 1514.763 120 5 4p - 6s ip»   iS Vi-% MS 
Zn II 1516.045 35   -A 3d94s4p - "^-16 >h-% C19 

Zn II 1518.631 3   -A 3i!,4s4p-3<i»4s(:'D)4d 4P*   6 %-% MS 
Zn II 1520.022 2   -A 3dB4s4p-3d»4s(3D)4d 4P°-5 %-% MS 
Zn 11 1520.527 50    A 3d94s4p- «p. 13 %-% MS 
Zn II 1520.998 15   -A 3d94s4p-3d94s(:!D)4<i T-3 '•k - Hs Ms 
Zn II 1521.276 40   -A 3d94s4p- •p    |2 %-% M5 

/n II 1523.241 2   -A 3d'4s(3D)4p   3d94s(:,D)4d 4P°   2 %-% C19 
Zn II 1523.903 150 3d94s'   3d'°7p 'D  »P %-% MS 
Zn II 1526.969 15   -A 3a94s4p- "F° - 11 %  -s MS 
Zn II 1527.002 20 C19 
Zn II? 1527.125 25 MS 

Zn 117 1527.236 20 MS 
Zn 11 1527.915 100  -A 3d94s4p-3d94s(:,D)4d T   1 %••% MS 
Zn 11? 1528.550 40 MS 
Zn II? 1528 759 9 M5 
Zn II 1530.620 25   -A 3d94s4p 4F°- 20 %-* MS 

Zn II 1531 088 30   -A 3d94s4p - 4F°-9 %-% MS 
Zn II 1531 394 3   -A 3d"4s4p 4P°-8 fc-% MS 
Zn II 1535.081 200 5 4p-6s *p° *S %-% MS 
Zn II 1535.823 30   -A 3d94s4p 4F°-14 %-* MS 
Zn II 1536.726 20  -A 3d94s4p- 4F"   11 %-% MS 

Zn II 1538.464 2   -A 3d"4s4p- 4F-1C            ? %-% CI9 
Zn II 1540.120 50 3d94s'-3d94s4p *D - *P° %-% MS 
Zn II 1540.895 80   -A 3d94s4p- <F°-9 %-% MS 
Zn II 1541.707 40   -A 3d»4s4p   3d94s(3D)4d 4F" - 7 %-% MS 
Zn II 1543.037 50   -A 3d"4s4p- 4F"   13 %■% Ms 

Zn II 1543.428 40   -A 3d*4s4p   3d94s(:,D)4d 4F° ■ 7 %-% MS 
Zn II? 1544.922 50 MS 
Zn II 1546.460 10   -A 3d94s4p-3d94s(3D)4d 4P°-4 tt-% MS 
Zn II? 1546.650 100 MS 
Zn II? 1546.991 2.5 C19 

Zn Ii? 1547.800 20 MS 
Zn II 1548.434 20  -A 3d94s4p   3d94s(3D)4d 4P°   5 %-Vi MS 
Zn II ! 548.957 3   -A 3d94s4p- «F°-8 %-% MS 
Zn II 1550.936 80 3d94sJ-3d'°5f »D - *F° %-% MS 
Zn II? 1551.03! 75 CI9 
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Zn H 
Zn II 

Zn IP 
Zn I! 
Zn II? 
Zn II 
Zn II 

Zn II 
Zn II 
Zn II? 
'a II 
Zn II? 

Zn II 
Zn II? 
Zn II? 
Zn II 
Zn II 

Zn II 
Zn II 
Zn II 
Zn II 
Zn II 

Zn II 
Zn II 
Zn il 
Zn II 
Zn II 

Zn II 
Zn II 
Zn !I 
Zn II 
Zn II? 

Zn II 
Zn II? 
Zn II 
Zn II 
Zn II? 

Zn II? 
Zn II? 
Zn II 
Zn II? 
Zn II 

Zn II 
Zn II 
Zn I! 
Zn II 
Zn II 

Zn II 
Zn II 
Zn II 
Zn II 
Zn II 

Zn II       | 
Zn II 
Zn II 
Zn II 
Zn II 

Zn II 
Zn II 
Zn II 
Zn II 
Zn II 

Zn II 
Zn II 
Zn II 
Zn II 
Zn II 

1554 225 
1554.740 
1555 764 
1559 466 
1559.709 

1561.778 
1564.369 
1566.736 
1572.198 
1572.991 

1574.381 
1576.905 
1580.443 
1583.933 
1585.368 

1588.754 
1589.777 
1590.133 
1591.724 
1594.448 

1595.027 
1595.732 
1597.556 
IJ97.80! 
1599.146 

1603.315 
1603.508 
1604.347 
1605 196 
1606 082 

1608.555 
1608.819 
1609.390 
1610.743 
1611.501 

1611.866 
1613.938 
1614.364 
1614.432 
1615.949 

1616364 
1617.675 

. !6IS.?SS 
1 1619.269 

162] 552 

j 1621.951 
1623.479 
!624.020 
1626.200 
1630.119 

1631.364 
1631.539 
1632.390 
1635.180 
1635.277 

1638.239 
1641.257 
1645.389 
1647.571 
1647.754 

1650.21! 
1652.241 
1652.931 
!655.020 
1658.245 

6 
6    A 

;oo 
10   -A 
15b A 

5 A 
6 A 

10 
15b A 
40 

6 -A 
!5 
10 
15 A 

100 

3 -A 
50 
25 A 

2 A 
-A 

100  -A 
20  -A 
15    A 

5   -A 
3b A 

100 A 
3 -A 

20 A 
SO -A 
60 

10 -A 
70 
10 -A 
30    A 

5 

25 
25 
10   -A 
8 
1   -A 

30 -A 
40 -A 
40 
80 A 
40b-A 

15 -A 
40 -A 
30 -A 

3 -A 
25 -A 

20 -A 
12 -A 
15 -A 
20 -A 
20 -A 

20 A 
2b A 

50 A 
8 -A 
5 -A 

20 -A 
10 -A 

5 -A 
30 -A 
60 A 

3d»4s4p-3dMs<1I))4d 

3d»4s4p   3d»4s(3D)4d 
3d*4s4p- 

3d»4s(JD)4p-3d,4s(iDMd 
3d*4s4p-3d»4s(3D)5s 

3d'4s4p 

3d»4s4p 

3d»4s4p   3d»4s(JD)4d 
3d»4s*   3d"'7p 

3d»4s4p - 3dt4s(JD)4d 
3ds4s1-3d107p 

3d 4s4p - 
3d»4s(JD)4p -3d»4s(9D)4d 

3d»4s4p   3d"4s(sD)4d 

3d»4s4p- 
3ds4s4p- 
3d'454p   3d»4s(3D)4d 
3d»4s4p   3d»4.(»D)6s 
3d»4s4p - 

3d*4s4p-3d,4s(3D)4d 
3d»4s4p- 
3d*4s4p- 
?d»4s<p-3d»4s(:,D)4d 

3d»4s4p- 

3d'4s4p- 
3ds4s(3D)4p-3d»4s(:lD)4d 

2d*4s4p- 

3d,4s4p-3d»4s(sD)4d 

3d»4s('D«4p- 
3d»4s4p- 

3d°4s2-3d'°5f 
3d»4s(»D)4p-3di,4s('tD)4d 
3d«4s(:'D)4p- 

3d»4s(;lD)4p - 
3d94s4p - 

3d«4s(3D)4p-3d!,4s(:'D)5s 
3d»4s(»D)4p 
3d»4s('D)4p- 

3d»4s(3D)4p - 
3d»4s(3D)4p- 
3d»4s(»D)4p- 
3d84s(sD)4p- 

3d»4s4p- 

3ds4s(»D)4p- 
3d»4s('D)4p- 
3d»4s(3D)4p-3d»4s(3D)4d 
3d»4s(3D)4p - 
3d»4s{3D)4p - 

3d»4s(»D)4p - 
3d"4sf»D)4p - 
3d»4s(aD)4p-3d»4s(sD)4d 
3d84s(3D)4p- 
3d,4s('D)4p - 3d,4s(»D)4d 

•P   6 

«r 3 
Til 

«r-2 

»P-17 

*P   16 

«K -4 
»D ip 

«P 6 
*» »P* 
tp 20 
«P* ■2 
<F* 4 

*D' ■21 
,r 14 
*r°. 3 
2F° - 3D 
«D° 17 

«F°- i ,r 13 
2F-_ 12 
*f" . 1 

'D"   13 

4D°-12 
«P - 2 

4D°-I5 

«F°   1 

rp° 17 
*D° -20 
*D -H «p. -4 
ip -11 

<D" ■16 
«F° -10 
«P° »D 
*F° -9 
'ir 14 

«D° -9 
4D° 13 
"D" -12 
JF° 8 
*F°. -21 

4fr 13 
»Fc 

14 
«D°- 7 
ap". 16 
»p°. 16 

«D°- 1! 
4D° 10 
»p.. 6 
«D°- 9 
nr - 6 

Vt-ft 

%-% 

5 
Ms 
M5 
Ms 
Cl9 

C19 
M< 
C'!9 
Cl9 
Ms 

CI9 
CI9 
C19 
MS 
MS 

i % - %    M5 
%-% 'Ms 

%-% 
%-% 

%-% 
%-% 

M5 
CI9 
Ms 

Ms 
M5 
Ms 
MS 
Cl9 

% - % IM' 
% - % i M5 
% - % | MS 
%   % 

% -% 

? I % - % 

MS 
C19 
Ms 
C19 

% - % I MS 

%-* 

MS 
Ms 

MS 
MS 
MS 
CI9 
C19 

%-■% 

%-% 

%-% 
%-% 
%-% 
%-% 

* -% 
1 

-% 

% -% 
% -% 
% -% 
% -% 
% ■% 

% % 
* % 
% % 
% % 
% 

* 

C!9 
MS 
M5 
Cii.Kg 
Ci9 

CI9 
C19 
C19 
Ci9 
Cl9 

C>9 
CI9 
C19 
Cl9 
C19 

C19 
C19 
CI9 
CI9 
C19 

C19 
C19 
C19 
C19 
C19 
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Zn II Zn II 

Element Wivrlcngih lucnuty   j Muhiplet ('oufigiirslaoB Term J-J Rcfcfcaces 

Zn II 1660.247 4   -A 3d*4s(3D)4p - »D"-I7             ? *-»i Cl9 
ZD II 1661 306 2    A 3d*4»f»D)4i. - V -15          ? *-* Cl9 
Zn II 1661.493 4   -A 3d»4s(3D)4p •P"-15            ? *-% C19 
Zu II 1662.695 !5   -A 3d»4s(3D)4p- •D' -16           ? %-% C19 
7n II 1664.326 0    A 3d»4s(3D)4p «Ds  8 %-% C19 

Zn II 1667.911 5    A 3d»4s<3D)4p - 3d»4s(3D)5s 4P°  »D %-% Cl9 
Zn II 1668.585 1   -A 3d»4s<3D)4p - »F  11          ? %-** Cl9 
Zn II 1669.453 2   -A 3d*4s(3D)4p - 3d»4s(3D)4d 4D° - 7             ? %   % Cl9 
Zn II 1670.617 2b-A 3d,4s(3D)4p - »F   10           ? %-Vt C19 
Zn II 1671 313 20   -A 3d°4s(»D)4p - 'D'  8 %-% CI9 

Zn II 1676 697 2b-A 3d»4s(3D)4p *D*   15           ? %-*• Cl» 
Zn II 1679.667 5   -A 3d»4s(3D)4p 'rn %-% CI9 
Zn II 1682 698 5   -A 3d»4s(1D)4p   3d»4s(JD)4d 4D'  6 «1-% C19 
Zn II '684.802 3    A 3d»4s4p- *D'   16           ? %-fc C:» 
Zn II 1C35.942 5b A 3d»4s(3D)4p - 3d»4s(3D)4d »F i *-% C!9 

Zn II 1686.502 25   -A 3d*4s(3D)4p- *V   14            ? *   % CI9 
Zn II 1688240 !5b A 3d»4s(3D)4p - 3d»4s(3D)4d V - 7             i %   % C19 
Zn II 1689.818 25b A 3d»4s(3D)4p - 3d"4s.(3D)4d 4D°-6 %-% Cl9 
Zn II 169! 470 1   -A 3d»4s(3D)4p   3d»4s(3D)4d 4D°-4 %-«. Cl9 
Zn II 1691.592 1    A 3d»4s(»D)4p - 3d*4s(3D)4d 4D"   5 *-% C19 

Zn il 1699.471 3   -A 3d»4s(3D)4p ■ *F-ll %-% C19 
Zn I! 1701.398 4    -n 3d»4s(»D)4p   3d'4s(3D)4d ip.3             7 »*-% C!9 
Zn II 1701.766 12   -A 3d»4s(*D)4p - 3d*4s(3D)4d «F°  6 %-<* C19 
Zn I! 1702.210 lOb-A 3d»4s(3D)4p - M»4*(*D)53 «P°  4D \-Vi Cl9 
Zn II 1702.836 2    A 3d»4s4p- 3D° - 20 %-% M5 

Zn II 1704.178 2b -A 3d»4s(3D)4p - 3d»4s(3D)4d 3F - 2             •> %-%    C!9 
Zn II 1704 577 0   -A 3d*4s(*D)4p 3P*-9 %-% C'19 
Zn II 1707.191 20b-A 3d»4s(3D)4p - 3d'4s(3D)4d 4D°-5 %-Hi C19 
Zn II 1709.243 0    A 3d»4s(»D)4p - iD°-14           ? %-* C!9 
Zn II 1710.052 10  -A 3d*4s(3D)4p - :d»4s(»D)4d *F -1             ? %-'/. C19 

Zn II ".713.251 50   A 3d'4',(sD)4P - 3d»4s(3D)5s 4P°-4D %-% C!9 
Zn I! 1714.270 0  -A 3d»4s(»D)4p - T-8 %-% C19 
Zn II 1714.457 15b-A 3d"4s(JD)4p - 

3r-8 %-*. CI9 
Zn II 1715.388 1   -A 3d*4s(»D)4p 3D"   11           ? %-% C!9 
Zn II 1715.763 60  -A 3d»4s('D)4p - 3d»4s(aD)4d 'D*   1             ? %-% CI9 

Zn II 1716.935 1     A 3d"4s(3D)4p - 3d»4s(»D)4d 4D°-4 %-% CI9 
Zn II 1718.182 1   -A 3d*4s4p - 'D°-13 %-% M5 
Zn II 1719.136 2    A 3d»4s(»D)4p- »D°-S2            ? %-% C'19 
Zn II 1723.901 2  -A 3d*4s(3D)4p - 3d»4'*(3D)5s 4F°-*D %-% C!9 
Zn Ii 1724.364 2   -A 3d*4s('D)4p - 3d»4s(3D)4d 4D°-4 %-% C!9 

Zn II 1730.619 7    A 3d*4s('D)4p- *D°-8 %-% C19 
Zn II 1732.953 25   -A 3d»4s(sD)4p - 3d*4s(»D)4d 4D° - 3             ? %-% C19 
Zn II 1735.607 80  -A 3d*4s4p - 3d»4s(3D)5s 4F-4D •»-% MS 
Zn II 1735.847 15   -A 3d»4s(»D)4p - 3d*4s(3D)4d "D°  2             ? %-* C19 
Zn II 1736.825 Oh A 3de4s(3D)4p   3d'4s(3D>4d »F-4 %-%i Cl9 

Zn II 1736.889 60  -A 3d*4s(*D)4p - 3d*4s(3D)5s 4P°  4D %-«. C19 
Zn II 1737.895 50    A 3d»4s4p - ?d»4s(3D)5s 4P° - 4D %-% MS 
Zn II 1738.915 1    A 3d»4s4p- 3D° -11           ? %-% C19.K8 
Zn II 1740.536 !   -A 3d'4s(sD)4p   3d»4s(»D)4d 4r>° - 3         ? %-% C19 
Zn 11 1741.930 18  -A 3d»4s(3D)4p - 3d»4s(3D)4d 4D°   i %-% Ci9 

Zn II? 1742 285 20 C19 
Zn II 1747.118 75 3d,4ss-3d,,6p »[). sp° %~»A C!9 
Zn II 1757.358 3   -A 3d»4s(3D)4p - 3d»4s(3D)4d 'D"-5 %-% C!9 
Zn II 1755.847 10  -A 3d»4s4p-3d»4s(»D)5» »F° - SD %-% M5 
Zn II 1756.665 2  -A 3d,04f- »F-16           ■> %-** C19 

Zn II? 1762.151 20 MS 
Zn II 1762.19! 10  -A 3d*4&4p -3d»4s(sO)5s «P°. «D % -% M5 
Zn II? 1762.223 10 MS 
Zn II? 1762.243 10 MS 
Zn II 1762.395 25  -A 3d«4s('D)4p - 3d»4s('D)4d »F -1             ? %-% Cl9 

Zn II 1774.040 75   -A 3<'i
84s('D)4p-3d,4s(3D)5s 4P°   4D %-% C19 

Zn II 1775.024 3   -A 3,184s(3D)4p - 3d»4s(3D)4d 3D° - 6              ? %-% C19 
Zn II 1787.384 0   -A ?d»4s(3D)4p - 3d*4s(3D)4d 'F . 3 %-% CI9 
Zn II 1789.509 8    A 3d,4s4p - 3d*4s('D)5s 4D" - *D %-% MS 
Zn II 1790.759 80    A 3d»4s4p-3de4s('D)5s 4F°  4D %-% MS 
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Zn II 
Zn II 

Zn II? 1796.701 15 
Zn II 1797.643 100   -A 
Zn II ? 1808.915 10 
Zn 11 1811.008 <t0  -A 
Zn II 1811.105 15   -A 

Zn II 1813.170 1   -A 
Zn 11' ioio 4SG «1 
Zn II 1831.376 80   -A 
Zn II 1833.481 40 
Zn II 1833.573 50   -A 

Zn II 1834.268 40   -A 
Zn II 1836.007 70   -A 
Zn II 1836.654 75 
Zn II 1847.562 75   -A 
Zn II 1850.140 10   -A 

Zn II 1857.274 5   -A 
Zn II? 1864.117 100 
Zn II? 1866 077 100 
Zn II i 1866.366 10    A 
Zn II 1 1867.994 40   -A 

Zn 11? ! 1872.125 ! too 
Zn II j 1894.259 75  -A 
Zn II I 1896.056 1      2    A 
Zn II ! 1901.523 60  -A 
Zn II 1914.806 60   -A 

Zn II 1918.962 50 
ZT II 1920.271 70    A 
Zn II 1929.670 3 8 
Zn II 1931.073 40  -A 
Zn II 1940.413 40    A 

Zn II 1945.583 60   -A 
Zn II 1948.458 30 
Zn II 1951.911 60   -A 
Zn II 1952.999 80   -A 
Zn II 1954.872 75   -A 

Zn II 1964.538 80    A 
ZR II 1969.404 100 
Zn II 1974.467 12   -A 
Zn II 1977.159 25   -A 
Zn II 1977.494 5   -A 

Zn II 1982.111 100   -A 
Zn II 1982.429 10   -A 
Zn II 1985.608 70  -A 
Zn il 1986.988 100  -A 
Zn II 1993.367 50  -A 

Zr. II 1996.922 50    A 
Zn II? 1998.238 20 
Zn II 1998.977 25b-A 

I 

3d»4s<3D).Cp - 3d»4s<3D)4d 

3d»4s(»i:>4p 
3d*4sI 

3d»4s4p 

3d»4s» 
3d»4s4p 

SdMs1 

3d»4s4p 
3d'4s(3D)4p - 

3d»4s(,D)5s 
3d,04f 
3d»4s('D)5s 

3d,06p 
3d,4s(*D)5s 
3d,06p 
3d*4s(3D)5s 
3d«4s(3D)5s 

3d»4s(3D)4p   3d'4s('D)5s 

3d»4s4p-3d»4s(3D)5s 
3d,4s(3r>)4p-3d,4s(3D)5s 

3d,4s4p-3d»4s(:lO)5s 
3d»4s<3D)4p-3d94s(3D)5s 

3d94s4p-3d!14s(3D)5s 
3d94s(JD)4p-3d>4s(:,D)5s 

3d»4s2-3d»4s4p 
3d»4s4p-3d»4s(aD)5s 

3d94s2-3d,04f 
3d»4s(:>D)4p-3d»4s(»D)5s 
3df,4s(3D)4p-3d»4s(3D)5s 

3d94s(3D)4p-3d»4s(3D)5s 
3d94s2-3d84s(3D)4p 

3d»4s(3D)4p-3d»4s(:'D)5s 
3d94s4n-3d*4s(3D)5s 

3d94s(3D)4p-3d»4sf;«D)5s 

3d»4s4p-3d»4s(3D)5s 
3de4s2-3d»4s4p 

3d»4s(3D)4p-3d»4s(3D)5s 
3d»4s(30)4p-3d»4s(3D)5s 
3d»4sPD)^p3d»4s(3D)5s 

3d»4s4p-3d»4s(3D)5s 
3d»4s(sD)4p-3d»4s(3D)5s 
3d»4s(*D.)4p   ;,d»4s(3D)5s 

!<?***,> - H;»4S(»D}5S 
3dMsip-3d»4s(»D)5s 

3d«4j(3D»4p-3d94s(3D)5s 

3d94s(3D)4p-3d94s(3D)5s 

2F •»D 
3D .ip 

4F° 4D 
2D up*» 

4p 4D 2D ip« 
ap« »D 
«F° «I) 

•p «D 

3D°   3D 

'D" »D 
*D°-»D 
2F°-»D 
»p - «D 

2D -2D 
♦D° "D 

2D .jp° 
jpo 2D 
*D° «D 
ir. «D 2» 2DC 
2D° »D 
«D°- «D 
4D°- «D 

»D - 2P° 
»p.«D 
2P°-«D 
»p°  <D 

<D° - «D 
2D* • 2D 
«D°-«D 
4D° Hi 
*D° - 2D 

*D°-«D 

2D°  <D 

Ms 
M5 
M5 
M5 

% - 7A I Cl9 

*-% 

%-Vi 

H,-Ht 

LI9 
M5 
M5 
M5 
C19 

C19 
M5 
Cl9 
M5 
Cl9 

M5 
M5 
M5 
Ci9 
Ci9 

%-% ICI9 
%-% |Cl9 
%-% ICI9 

%-% 

%-% 
%-% 
%-% 

%-% 

%-% 

%-% 
%-% 

%-% 

M5 
C!9 

M5 
M5 
Cl9 
CI9 
C19 

M5 
C)9 
Cl9 
M5 
M5 

C!9 
CI9 
CI9 



Zn HI Zn III 

ZINC III (ZnJ+), Z = 3C 
Ground State  !s22sl2p83s23p83d10 'S, (28 electrons) 

Ionization Potential 320 390 cm1; 39.722 eV 

Klemer.l WavcleBglh listcniity Multiple! j                          Configuration Term }■! References 

Zn III 383.759 ,                              - 3d'°-3d*l»I»4f g'S-3D° 0  1 04 
Zn III 387.740 1 3d!»-3dV'D)4f *'S-'P° 0-1 D4 
Zn !I! igs.224 Q J^IO    %A%I1T\\AI i 'S - »P° 0-1 D4 
Zn iii 419.807 1 3d'c-jdVD)5p g'S - 'D° 0-1 D4 
Zn ill 421035 3 3d">-3d9(2D)5p g'S - r 0-1 D4 

Zn III 425.799 15 3d">-3d»(,D)5p g'S-'P" 0-1 D4 
Zn HI 467.630 0 3d»(-D)4s-3d»4s(«F)4p 3D - «F" 3-3 D4 
Zn III 470.211 1 3d*l2D)4s - 3d84s(4F)4p 8D-'F° 2-3 D4 
Zn ill 479.743 1 3d9(*D)4s   3d84s(4F)4p ■ D'F 2-3 D4 
Zn III 496.423 ! 3d»',D)4s-3d'4s(4F)4p *D - JF° 2-2 D4 

Zn III 499.678 2 3d»(20)4s - 3d«4s(4F)4p 3D - "D° 3-2 D4 
Z.i III 499.915 2 3d'(2D)4s - 3d84s{4Fi4p sp. >F» 2-3 D4 
Zn III 500.342 2 3d9(20)4s - 3d84sCF)4p »D - »F* 1-2 D4 
Zn III 501.264 5 3d»('D)4s   3d84s(4F)4p 'D - 'D' 3-3 D4 
Zn HI 502.632 5 3d*(»D)4s-3d,4s(4F)4p 3D  3D' 2-2 D4 

Zn III 504.227 1 3d»(1D)4s - 3d«4s('F)4p 3D - 3D 2-3 D4 
Zn III 506.646 3 3d»(,D)4s-3d«4sCF)4p *D - 5D" 1 -2 D4 
Zn III 507.202 ; 3d9f'D)4s-3d*4s(4F)4p SD-'F" 3   4 D4 
Zn III 516.837 8 3d9(2D)4s-3d84s(5P)4p 3D - 3D° 3-? D4 
Zn III 519.998 8 3d*(2D)4s - 3d84s(2PMp 30 - 3D° 2- 1 D4 

Zn ill 521.872 4 3d9(2D)4s-3d"4s(2D)4p 3D - 'F 3   3 D4 
Zn III 525.109 5 3d*(20)4s-3d84s(20)4p 3D - >F° 2-3 D4 
Zn HI 533.517 10 3d»(*D)4s - 3d84s(2D}4p >D  3F° 3-4 D4 
Zn III 533.646 4 3d9('D)4s - 3d84<,(20)4p 3D - »F° 3-3 D4 
Zn III 537.019 8 3d*(20)4s-3d84s(20)4p 3D - 3F° 2-3 1)4 

Zn III 539.072 2 3d9(»D)4s-3d84s(20)4p 3D - 3F 1-2 .04 
Zn III 546.802 0 3d9(2D)4s-3d9(2D)4f 3D-HI" 3-3 D-. 
Zn III 549.491 4 3d»(2D)4s-3d84s(20)4p !D - 3FC 2-3 D4 
Zn III 555.627 0 3d9(JD)4s - 3d»(2D)4f 3D . 3D° 3-3 D4 
Zn III 555.979 0 3d»(2D)4s - 3d»(2D)4f H)-Hr 3-2 D4 

Zn III 556.763 6 3d»(20)4s-3d84s(2F)4p 3D-'F° 3-3 D4 
Zn III 558.641 0 3d9(20)4<-3d9(2D)4f »D - =F° 2-3 D4 
Zn III 559.239 6 3d8(2D)4s-3d84s(2F)4p ID • >D° i-'/. D4 
Zn III 559.62« 2 3d9«20>4s-3d3'20)4f 3D - 3D° 1 - 7 D4 
Zn III 560.513 8 3de(2D)4s • 3d"(-:Ü)4f 3D  3P° 2-2 D4 

Zn hi ':63.759 1 3d9(2D)4s - 3d8(2D)4f 'D   «F° 2-3 D4 
Zn Hi 568.099 25 3d9(2D)4s-3d84s(2F)4p ■>D-3G° 3-3 04 
Zn HI 569 987 ;s 3d8(2D)4s-3d84s(2F)4p 3D - 3D" 1-1 D4 
Zn III 571.927 15 3d9(20)4s-3d84s(2F)4p 3D . 3G» 2-3 D4 
Zn III 572.151 10 3d8{2D)4s-3d"4r,(2F)4p 3D    3D" 3-3 D4 

Zn III 572.788 20 3d9(2D)4s-3d34s(2F)4p »D-'D° 2-2 D4 
Zn III 573.187 12 3d9(20)4s-3d9f2D)4f <D --"D" 2-2 04 
Zn III 573.338 8 3d9(20)4s-3d84s('F)4p 3D - 3D° 2-2 04 
ZP III 573.695 8 3d»<*D)4s ■ 3d84s(?F)4p 3D   'F" 3-3 D4 
Zn III 574.037 12 3d9(20)4s-3d84s(2F)4p >0-!F° 2-3 D4 

Zn III 574.161 8 3d9(2D)is   3d84s(2F)4p 30-3F° 3-4 D4 
Zn III 577.031 25 3d9(2D)ls-3d845('I')4p 3D - 3F° 1 -2 04 
Zn III 577.590 15 1               3d9(2D)4s-3d84s(2F)4p 3D - 3F° 2-3 04 
Zn HI 578.559 12 3d*(2D) Is - 3d"4s(*F)4p 3D - 3D° I -2 D4 
Zn III 582 123 10 3d"(2D)'ls-3d84:.r2F)4p =D-3c;° 3-4 04 

Zn III 585 100 2 3d*'«D)4s   3d84s(4F)4p 3D . *F° 3-3 04 
Zn III 586 087 8 3d9(2D)4s-3d84s(:':')4p '0-3G° 2-3 04 
Zn III 587 194 4 3d9(2i))4s   3d94s(4F)^»p 3D - 5F° 2-2 D4 
Zn III 588.048 10 3d9(20)4s-3d84s(,1F)4p 3D - *F° 3-4 D4 
Zn III 589.146 6 3dB(2D)4s - 3d84s(4F)4p 3D - sp° 2   3 D4 

Zn III 591.710 2 3d9(2D)4s-3d84s(4F)4p =0 - 8F° 1 -1 D4 
Zn III 592.677 0 3d9(2D)4s-3d84s(4F)4P 3D     5F° ! -2 D4 
Zn III :>98.665 2 3d9(2D)4s   3d84s(4F)4p 3D - H'«° 3-4 D4 
Zn III 600.599 2 3d9(2D)4s-3d84s(4F)4p 3D - '0° 2-3 04 
Zn II! 604.082 1 3d°(2D)4s-3d84s(4F)4p 30-6G° 1 -2 04 
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Zn HI 

Hltr.col [   Wavelet« 

Zn III 1   606.164 
Zn n 607 364 
Zn III 612.781 
Zn HI 616.310 
Zn III 628 6*2 

Zn II! 631.444 
Zn IF, 634.807 
Zn I'.l 634.979 
ZE III 635 498 
Zn ill 639 060 

Z.!l  III 639.597 
Zn III 639.850 
Zn III 640.263 
Zn III 641.821 
Zn HI 642.216 

Zn III 642.702 
Zn III |   643 026 
Zn III 643.259 
Zn III 644.700 
Zn III 645.836 

Zn HI 646.377 
Zn HI 646 802 
Zn III 647.927 
Zn III 648755 
Zn HI 649.318 

Zn HI 651.261 
Zn HI 651.9-/5 
Zn HI 653 321 
Zn HI 653.575 
Zn HI 654.977 

Zn III 656.486 
Zn III 657.372 
Zn HI 658.115 
Zn HI 662.309 
Zn II! 662.776 

Zn I!) 673.499 
Zn III 677.642 
Zn HI 677.971 
Zn HI       | 683.268 
Zn HI 689.790 

Zn in 692.619 
Zn in 692.983 
Zn HI 693.571 
Zn HI 694.970 
Zn HI 598.157 

Zn HI 699.680 
Zn III 699.904 
Zn III 702.594 
Zn HI 704.108 
Zn III 705.979 

Zn HI 706.667 
Zn HI 707.671 
7n HI 710.603 
Zn III 711.924 
Zn HI 713.904 

Zn HI 716.052 
Zn HI 716.758 
Zn Hi 717.143 
Zn HI 719.765 
Zn III 722.182 

Za III 725.533 
Zn HI '25.694 
Zn HI '26.394 
Zn HI '27.002 
Zn HI 27.332 

8 
10 
0 

s 
;o 

i 
6 

20 

2 
4 

20 
l 

6 

8 
!2 
0 

30 
15 

4 
2 
1 

12 
6 

10 
0 
I 
0 
0 

6 
6 
0 

20 

2 
60 
60 
0 
I 

0 
0 
1 
0 
0 

0 
0 
I 
! 

! 
1 
2 
0 

!0 

0 
! 
0 
1 
0 

0 
0 
0 
0 
0 

Zn HI 

Coafigtralioa 

3d»(»D.;» 
3<J»< -Q)4i 

3dgi*D>4s 

3d»(*D)4s 
3d»(»DUs 
3d»(»D)4s 
3d»(*D)4s 
3d»(»D)4s 

W(*D)4s 
?dVP^4s 
3d* CD)*'.~ 
3d»(»r 
3d»(*i.    -. 

3d*(»D)4s - 
3d»(*D)4s - 
3d»(sD)4p 
WVDMs 
3d»(«DJ4s 

3d»4s(«F)4p 
3d'4s(«F)4p 
3d"4s<«r>4f, 
3dä4s(\F)4p 
W<*D)5p 

-3j*(»D)5p 

- 3d»(«D)5p 
3d»(*D)5k 

• J<.»(*D»5p 

i<3VO)5p 
3d»(*D-5p 
M9('!Di9s 
^•(«0)85 
^»(»0)5,». 

3d~<<D)5p 
3d»(*D)5p 
3d»(*D,7d 
3d»(»D)5p 
3d»(*D)5p 

3d»(*D)4s -3d»fD)5p 
3d»(*D)4s -3d»PD)«p 
3d»(»D}4s 3d»(»D)5p 
3d»(»D)4s 3d»(»D>5p 
3d»(»D)4s - 3d»('D)5p 

3d9(»D)4s 3d»(1D)5p 
3d»('D)4p 3d'(«D)7d 
3d»('D)4p-3d'(»D)8s 
3d»<3D)4p - 3d»('D)8s 
3d»(»D)4p   3d»(»l))7d 

3ds(,D)4p-3d»(»D)8S 

3dVI))4s-3d»(*D)5p 
3d»(*D)4s-3d»(3D)<p 
31»(lD)4p-3d'ra)7d 
3d»(*D,.4s   3d»('D,5p 

3d»('D)4p - Sd'TOlS, 
3d"-3d»(*D)4p 
3d,<,-3d»(U))4p 

3d»(*D)4p - 3d»(*D)7d 
3d»('D)4p-3d»(»D)6d 

3d»ei))4p-3dVD)6d 
3d»(3D)4p - 3d»(>D)7s 
3d*(»D)4p 3d»(=D)7s 
3d»«D)4p 3d"(3D)6d 
3ds(*D)4p - 3d*(*D)6d 

3d'(-D)4P 

3d8(sD)4p 
3d'(2D)4p 
3d»(»D)4p 
3d8(*D)4p - 

3d»PD)4p 
3d»(JD)4p - 
3d8(»D)4p 
3d8(*D)4p 

3d10 

3d»(*D)4p 
3d8{*D)4p 
3d»(»D)4p ■ 
3d»(2D)4p 
3d8{*D)4p - 

3d8(2D)6d 
3d»(»D)6d 
3d»(JD)7s 
3d8(*D)6d 
3d9(ID)6d 

3dVD)6d 
3d9(3I))6d 

• 3d»(JD) 7s 
3d»(»D)6d 
3d»(»D)4p 

3d»PD)7s 
3d»(«G)5g 
3d»(»D)6d 
3d»(»D)7s 
3d»(»D)6d 

3d*(«D»4p - 3de(2D)6d 
3d8(*D)4p - 3d"(»D)6d 
3d8(»D)4p-3d»(«D)7S 
3d»PD)4p 3d»(»D)7s 
3d»(»D)4p - 3d»i»D)6d 

'D - 'D 
SD 3D" 
3D - 3P° 
>j).ip> 
'D - 'P" 

'D  »p 
3F°-»G 
*F°- »D 
3F°   3D 

'F° - 3D 

'D  3D° 

'D-JF 

3D*  3D 
«'S - 'P° 
«'S   3D° 
•D"  »F 
3P°  »D 

»r - 'D 3P" 3n 

■>F° - >F 

3P° - 3D !r 3r> 
»F - *G 

3F°-=D 
»p   *G 
"V 3D 
3F° 3D 
«'S-3P° 

3D°-'D 
'F - 3F 
•F"-3G 

'F°-'D 
3D°-'F 

•D° - 3F 
•D°-»F 
3D° 3I) 
3I)"-<D 
•D°-*G 

2-2 04 
3-4 Ü4 
3-2 D4 
3-3 D4 
4-5 1)4 

4-3 1)4 
2-3 1)4 
2-2 1)4 
3-2 1)4 
2-3 1)4 

2-2 1)4 
0   1 D4 
0-1 IX 
2-3 1)4 
2-3 D4 

2-1 
2-2 
2-3 
1 -0 
2-3 

4-3 
4-5 
4-3 
2-2 
0   1 

2-2 
4-4 
3-3 
3-2 
3-3 

2-2 
2-3 
3-2 
3-3 
2   3 

D4 
D4 
D4 
1)4 
1)4 

1)4 
1)4 
D4 
1)4 
1)4 

1)4 
Do 
1)4 
!)4 
1)4 

1)4 
1)4 
1)4 
D4 
D4 

1>4 
[)4 
D4 
1)4 
1)4 
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Zn HI Zn III 

Kkmenl 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zd 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Waveleaftb 

728.252 
728 646 
728.921 
730.064 
730.310 

730 946 
731.197 
734.185 
734.828 
742.964 

794.474 
800.422 
804.077 
805.351 
806.108 

808.606 
813.485 
814 120 
816.670 
818.6« 

820.661 
820.735 
Ml 070 
822.498 
824.711 

825.955 
826 909 
829.866 
830.901 
831.380 

832.426 
832.868 
833.600 
837.054 
837.613 

838.313 
838.658 
841.664 
845.238 
847.525 

S47.879 
84y.ll7 
«49.386 
851.539 
852.306 

852 707 
! 853.220 

858.152 
859.750 
859 895 

860.062 
860.286 
860.808 
861 667 
863 850 

870.891) 
872.633 
873.207 
874.542 
879.380 

881.565 
1124.02! 
1137.030 
1146.105 
1155.497 

In:rtiMtv   1 Multiple! T Configuration 

0 
0 
0 
1 
1 

0 
3 
5 
0 
5 

3 
3 
I 
1 
0 

0 
Ü 
2 
0 
0 

2 
i) 

0 
0 
0 

0 
0 
lb 
0 
0 

0 
(I 
o 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
(I 
0 

0 
0 
0 
0 
1 

3 
0 
0 
0 
0 

0 
2 
3 

50 
60 

3d,(ID)4p 
3dV«D)4p 
3d»(*D)4p 
3dVD)4p 
3d'(sD)4p 

3d"(JD)4p 
3d9(2D>4p 
3d"(sD)4p 
3d»(1DMp 
3d»(1D)4p 

3d»(=D)4p 
3d'(»D)4p 
3d*(»D)4p 
3d»(2D)4p 
3d4PD)4p 

3d'(?D)4p 
3d»(2D)4p 
3d*(2L»4p 
3d»(2D)4p 
3dVD)4p 

3d"(2D)4p 
3d"(*D)4p 
3d»(lD)4p 
3d»(2D)4p 
3ds(2D)4p 

3d9(2D)4p 
3ds('D)4p 
3d9(2D)4p 
3d»('D)4p 
3d9(2D)4p 

3d9(2D)4p 
3d»(2D)4p 
3d9(2D;4p 
3d9(2D)4p 
3d»(2D)4p 

3d9(2D)4p 
3d»<2D)4p 
3d9(2D)4p 
3d9l2D)4p 
:.d9(2D)4p 

3-J9(2D)4p 
3d9f2D)4p 
3d9(2D)4p 
3d"(2I))4p 
3d9(2D)4p 

3d9(2D)4p 
3d9(2D)4p 
3d9(2D)4,T 
3d9(2i))'.o 
3d9(2l)4p 

3d9(2D)4p 
3i9(2D)4p 
3d'(2D)4p 
3d»(2D)4p 
3d9(2D!4p 

3d*(2D)4p 
3d9('D)4p 
3d9(2D)4p 
3d9(2D)4p 
'ds(2D»4p 

3d9(2D)4p- 
3d"4s2• 
3d84s* 
3d84s2 

3d"4s2- 

3d*<2D>7s 
3d»(,D)7s 
3d»(«D)6d 
M*!!D)7s 
3d'(2l)»7s 

3d»(sD)7s 
3d»(«D)6d 
3d»(*D17s 
M*(*D)7s 
3d»(2D)7s 

3d»(2D)6s 
3d»(2D)5d 
3d«(»D)5d 
3dVD)5d 
3d9(2D)5d 

3d»l»D)6s 
3dVD)6s 
3d»(2D)5d 
3d9(2D)5d 
3d9(2D)5d 

3ds(2D)5d 
3d'(2D)5d 
3d9(2D)5d 
3d»(2D)5d 
3dVl»5d 

3d"(2l))6s 
3d'(2D)6s 
3d9(2D)5d 
3d9(2U)6s 
3d9(2D)5d 

3d9(2D)5d 
3d9(2I))5d 
3d9(2D)5d 
3d9(2D)6s 
3d9(2D)5d 

3d9(2D)5d 
3d9(2D|6s 
3d9(2D)5d 
3d9(2D)6< 
3d9(2D)5u 

3d9(20)5d 
3d9(2D)6s 
3d9(2D)5d 
3d9(2l))5d 
3d9(2D)5d 

3d9PD)5d 
3d"(2D)5d 
3d9(2D}5d 
3d9(2D)5d 
3d9(2I»6s 

3d9(2I))5d 
3d9(2D)6s 
3d9(2D)6s 
3d9(2!))6s 
3d5(2D)6s 

3d9(2D)6s 
3d9(2D)5d 
3d«(2D)5d 
3d*PD)5d 
3d9(=D)5d 

3d9(2D)6s 
3d84s(«F)4r 
3d84s(«F)4p 
3d84s(4F»4p 
3ds4sCF)4p 

Tcnn 

JD° 'D 
>p< >D 
'D' 'P 
'D° 'D 
JP° »D 

3D"   »D 
'D'.'P 
>r-»D 
'F°  5D 
>P"  >•) 

jr 'D 
3P°    D 
SP° - JD 
3p> _ ip 

'P      3P 

3,. ".) 
3P'   3D 
»F   »F 
3p*    »p 
if- - >c, 

3p-    jp 
*¥•  'y 
3p° . 3y 
jp«     3j> 
»P     \] 

*F°  »D 
3p'      3D 
-r 
3F 3D 
3IY ■<i 

JD 3(i 
nr T 
*F° ip 
3p 3D 
'D° 3(i 

'! ■" '1 
3!) 'D 
ip »Ü 
'F •>D 
30' •1 

3D° 3j: 
.p '!) 

3D" 3D 
>r •D 

3[) »D 

»D° •'!) 
»D« 3J. 

'F° 3F 
■D° ■P 
*D° 3I) 

ip 3i) 
'!)• ■C 
>P" •D 

3D° 3D 
»D° 3D 

ip 3I) 
>D° 

3n 
iß« 3F 
>r np 
ip- JS 

.p» 3D 
'F 3F< 

»!•■ 
3F" :.,.' 3D' 

3F 3F° 

J J 

I -1 
1 -1 
1 I 
2-2 
2-2 

2-3 
2-1 
3-2 
3-3 
1-2 

2-2 
1-2 
2 3 
1 I 
2-2 

1 -2 
2-3 
2-2 
1-2 
2-3 

1 2 
3-4 
3 3 
3   3 

!   3-4 

!   1 -2 

Refer.-occs 

z 1 1)4 
1 2 »4 
4 5 1)4 
3 2 1)4 
3 4 1)4 

3 3 1)4 

i 2 IU 
2 3 1)4 
4 - .i 1)4 
2 3 D4 

3 3 1)1 
3 2 1)4 
3 4 1)4 
2 7 D4 
x 4 1)4 

3 3 !)4 
3 2 1)4 
3 3 1)1 
1 
1 

2 
1 

D! 
D4 

2 2 1)4 
2 3 1)4 
3 4 D4 
2 1 1)4 
3 3 D4 

3 3 1)4 
1 f. !)<! 
i 2 1)4 
1 1 1)4 
2 2 1)4 

3 3 1)4 
2 2 »4 
L 3 D4 
1 2 1)4 
! 1 1)4 

1 2 1)4 
4 - > D4 
3 - 2 1)4 
4 3 (ti 
3 3 1)4 

D4 
D4 
D4 
1)4 
1)4 

V.A 
0-> 
D4 
D4 
1)4 

1)4 
D4 
»4 
D4 
D-i 

1)4 
1)4 
D4 
1)4 
1)4 

1)4 
1)4 
1)4 
1)4 
D4 

H   He    I.i   Be   B   C   N   O   F   Nc    Na   Mg   Ai   Si   P   S   L'l   Ar   K   Ca   Sc   Ti   V   Cr   Mn   He   Co   Ni   Cu   Zn   Ga   Cie   As   Se   Br   Kr 
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Zn III Zn III 

Ekacat Wivckogih Intensify MulUfkt Coofinunüoo Term J   3 Refortnces 

Zn III 1157.289 40 3d*4i«-3d,4»(<D4p »F - »F* 2-2 04 
Zn III 1166.790 25 3d*('D)4p - 3d«4«» 3D' - 'S 1-0 F> 
Zn ill 1167.764 30 3d*(rU)4p - 3d«4s« •f-'S 1-0 D^ 
7.9 III 1170.149 50 3<i»4s,-3d"4s(«F)4p >F - *D° 3-2 D4 
Zn ill i;77.65i 5? 3d«4s»-3d»4s<4F)4p 3F -»F* 4-4 D4 

Zn III 1178.835 25 3d«4s»-3d»4sf4F)4p >F  9D' 3-3 D4 

Zn III 1191.597 10 3d«4s' - 3d«4»(«F)4p 'F - *D' 2-2 D4 
Zn III 1191.864 40 3d"4s2   3d«4s(«F)4p •D-lF 2-3 D4 
Zn III 1197.973 20 3d*(!D)4p - 3d»('D)4<l *F*-*F 2-2 D4 
Zn II» 1198.322 15 3d*(»D)4d - 3d»(*D)7f i(j. >H"         ? i   4 C18.K8 

Zn III 1200.635 60 3d'4s* - 3d'4s(4F)4p 3F - »D* 2-3 D* 
Zn HI 1200.854 50 3d»(,D)4p   3d*(*D)4d 3P°-'F 2-3 D4 
Zn III 1202.152 30 3d»('D)4d - 3d»(*D)7f Hj - >G0         •> 3   3 CI8.K8 
Zn III 1203.270 50 3d»(*D)4p - 3d»(*D)4d »D° - 'S 1 -0 D4 
Zn III 1204.310 60 3dV»D)4p - 3d»(»D)4d ip>    1S 1-0 D4 

Za III 1207.737 10 3d»(iD)4p - 3d*(20)4d 3P°-'I) 2-2 I>4 
Zn III 1212.255 40 3d44sJ - 3d*4s(«F)4p »F. 3f° 3-4 D< 
Zn III 1217.494 3 3dVD)4p - 3d»(2D)4d 3p      3D 2-1 D4 
Zn ill 1222.266 8 3d«4s»   3d»('D)7f •G • XT 4-3 D4 

Zn III 1230 451 25 3d*(2D)4p - 3d»(»D)4d 3p*    3p 1-2 D4 

Zn III 1230.949 ! 3d"4s*  3d,4s(,F')4p »F  >D° 4-3 D4 
Zn III 1233 948 50 3d*(»D>4p • 3d»(*D)4d 3p   . ip 2   1 D4 
Zn III 1239.355 3 3d*(2D)4p - 3d»CD)4d 3p       3F 3-2 D4 
Zn III 1240.750 50 3dVD)4p - 3d«(2D)4d 3p«     10 1-2 D4 
Zn III 1242.411 50 3d»('D)4r - 3d»(2D)4d >P"     If 3-3 D4 

Zn III 1243.833 20 3d»(sD)4p - 3d»4s' 3F' - 'G 3-4 D4 
Zn in 1247.355 5 3d»(2D)4o - 3d9(2D)4d 3pc . 3p                  *> 2-3 1)4 
Zn III 1250.336 30 3d«(,D)4p - 3d8(,D)5s 3P°   'D 2-2 D4 
Zn HI 1251 02! 40 3d»(*C)4p - 3d'(*D)4d 3P°  »D ! -I D4 
Zn III 1252.S73 3 3d»(*D)4p - 3d»('D)4d ip-.iF 4   3 D4 

Zn III 1253.201 10 3d»(»D)4p - 3d»(2D)5s •ip» . 50                  9 2-1 D4 
Zn HI 1253.345 60 3d»(2D)4p - 3d»(*D)4d = P" - 3D                  ? 2-3 D4 
Zn III 1254.316 25 3d9(2D)4p - 3d«4ss 3p" - >(} •i-4 I» 
Zn III 1259.VU 20 3d,4s2 - 3d«4s(2D)4p ■F-'F 4-3 D4 
Zn III 1262.541 50 3d»(»D)4p - 3d9(2D)4d 3p° _3p 2-2 D4 

Zn III 1265.370 60 3d»(2D)4p - 3d9(2D)4d 3p°.2p 2- 1 1)4 
Zn HI 1268.1177 50 3d»(;!D)4p - 3d»(*D)4d .ip" - 'F 2-2 D< 
Zn III 1268.423 50 3d9(20)4p - 3d9(*D)4d 3p'.ip 1 -! 04 
Zn III 1268.792 10 3d84s2-3d"4s(JP)4p T - nr 3-3 D4 
Zn HI 1270.573 50 3d»(,D)4p - 3d»(*D)4d 3p. IG 3-4 Di 

Zn in 1271.291 8 3d9(2D)4p - 3d9(2D)4d *F"-'F 2-3 1)4 
Zn III 1272.037 50 3d»(2D)4p - ;d»(2D)4d 3P°-aD 0-i 1)4 

Zn HI 1274.383 60 3d9<2D)4p - 3dsf»I)l4d 3P° - 3D 1 -2 r>4 
Zn III 1276.219 60 3d9(20!4p - 3d9(*I»4d 3p° . 3p ) -0 i)4 

Zn III 1279.02! 50 3de(2D)4p-3d»(2D)4d 3J.'° - 'D 2-2 D? 

Zn HI 1281.508 40 3d9(2D)4p - 3d9(2I))4d 3F° - '(i 4-4 D4 
Zn III 1283.941 50 3d9(2D>4p-3d9(2D)4d 3F° . »D 3-2 1)4 
Zn III 1285.752 40 3d9('D)4p - 3d9(2D)5s 3P°-'D 1-2 D4 
Zn III 1288.767 40 3d»,'2rs)4p   3d»('D)5s 3P"     3D 1 - 1 D4 

Zn III 1289.935 50 3d9(2I))4p - 3d9(sDMd T - SD 2-1 D4 

Zn III 1290.051 50 3d9(2D)4p ■ 3U9(20)4d 3P°->P 0-1 D< 
Zn III 1290.789 5 3d»(sD)4p-3d*(*D)5s 3p°.3D 2-2 D4 
Zn HI 1292.231 50 3d'(2D)4p - 3d*(2D)4d 3p' . 3p 3-3 04 
Zn HI 1295.318 50 3d9(2D)4p - 3d9(JD)4d 3f° - 3G 2-3 D4 
Zn III 1295.465 10 3d»(JD)4p - 3d9('D)5s 'F'-'D 3-2 04 

Zn HI 1298.539 50 3d9(2D)4p-3d9(2D)5s 
sr - 3D 2-3 D4 

Zn HI 1298.689 50 3d9(2D)4p   3d9(2D)4d 3F- . 3D 3-3 04 
Zn HI 1301 37! 40 3u"(=D)4p - 3d'(2D)4d 3D" - 3F 3-2 D4 
Zn HI 130! .687 50 3d»('D)4p - 3d9(«DMd 3p° _ 3p 1 -1 D4 
Zn HI ! 303.551 50 3d*(*D)4p • 3d*(aD)4d 3F-.3F 4-4 D4 

Zn III 1304.769 50 3d9("D)4p-3d9(J0>4d SD° - 'F 3-3 D4 

Zn HI 1306 322 50 3d"(aD)4p - 3d"4ss 3D° - »G 3-4 D4 
Zn III 1307.384 60 3d9(2D)4p - 3d9(aD)4d 3p- , ss 2   1 D4 

Zn III 1308.450 5 3d9('0)4p - 3d*(2D)4d 3F°-«P 2-1 04 

Zn III 1308.569 60 3d9(al))4p - 3d»(2D)4d 3p° . 3p 3-2 D4 
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Zn III Zn III 

Element Wavelength Intensity    '■ Multiple! I                          ('onfifejratjn Term J   J Reference* 
 .. .    T 

Zn III 1310.117 60 3d»(»D)4p   3d»PD)4d SF*   'D 4-3 D4 
Zn III 1311 104 50 3dv('L-)4p-id»(,D)5s *P"   M> 0-1 Ü4 

Zn Hi 1312.904 35 M»pD)4p - 3d»(*I))4d »D'-'D 3-2 D< 
Zn 11! 1314 067 60 3d,:*D)4p   3d»('D)4d UT - *F 2 ■ 2 r>4 
Zn III 1314.7% 60 3d,f,D)4p - 3d*(»D)4d 3F° - »D 2-2 D4 

Zn HI 1317.509 0 3d»<sl»4p-3d»(M))4ä 3D°-'F 2-3 D-» 
Zn III 1319 0% 60 3d»(»D)4p-3d»(1D)4d 'FT. 3-4 D4 
Zn III 1323 512 50 3d*(2D)4p - M»(»D)4<j JF"-»F 2-3 D4 
Zn III 1324 455 20 3d,(,D»4p-3d»(*D)4<S JF-»P 0-1 D4 
Zn III 1325*31 30t 3d*(,D)4p-3d»(1D)4d 3D°   'D 2-2 D4 

Zn iß ; 326.708 501 < 3d»(H»4p - 3d»(*D,4d ■F^-»F 3-2 P4 
Zn III 1326.899 50 3d»(,D)4p - 3d»(»D)5s 3F°-'D 2-7 Dt 
Zn III 1328.372 50 3d»(H))4p - 3d»(*D)4d 3¥°-KJ 4-5 D4 
Zn III 1328 561 40 3d9(20)4p-3tiVD)5s '?' - SD 1 -?. D4 
Zn III 132y.923 40i 3d'4s»   3dMs(JD)4p 5f . 3F" 

■-* 
D4 

Zn III 1330.087 40 3d»(2D)4p - 3d»(M»4d 3D° - H} 3-3 ;;4 
Zn III 1330.178 40 3d*(2D)4p - 3d»(»D)4d ip-.tp 3   3 D4 
Zn III 1330.297 40») 3d*(,D)4p - 3d'(*D)4d 3P".Sß 2-3 DA 
Zn III 1 330.897 40 3d»(1D)4p - 3d*(*D)4d 3F"  Hi 4-4 D4 
Zn III 1331.823 50 3d*-;2D)4p-3d,4s1 »F-<G 3-4 D4 

Zn III 1335.846 50 3ds(ID)4v.-3d»{«D)4d 3D° - 'G 3-4 D4 
Zn 111 1336.9% 2 3d9(20)5p-3d»(M))!ls »r-»D 2-2 D4 
Zn III 1337.571 20 3d»l*D)4p - 3d<VD)4d 3D°  3D 2-1 D4 
Zn 111 1338.659 20 3d*(*D14p - 3d»(*D)4d 'F°   'D 3-2 D4 
Zn III !338.i>39 50 3d9(2P)4p   3d»(,D»5s '¥'   30 3-2 04 

Zn III 1340.656 3 3d,(2D)5p-3diH,D}iU 3p» . 3J) 0- ! D4 
*.n III 1343.355 60 3d9(2D)4p - 3d»(2D)4d SDOJG 2-3 Di 
Zn III 1346.146 50 3ds(T)4p   3d»(>I))4d 3p° . 3S 1 -1 D4 
Zn HI 1 347.286 50 3d9(2D)4p - WPDiSs 3F-'D 3-3 D4 
Zn HI 1 350.377 50 3d»(2D)4p   3de4s2 sp°   >p 2-1 D4 

Zn III 1350.638 50 3d9(20)4p - 3d»('D)4d 30° - 3D 3  2 D4 
Zn III 1350 968 10b 3d9(2D)5p-3d*(*D)lls 3F° - aD 3-2 D4 
Zn III 1353.953 50 3d»(2D)4p - 3d»4<2 3p°.up 2-2 D4 
Zn III 1354.189 50 3d»l2D)4p - 3d»(2D)4d »n° - 3F 12 D4 
Zn III 1554.65') i 3dB(ID)5p-3d»(,D)lU 3F»    3D 4-3 D4 

Zn III 1355.518 30 5d9(20)4p - 3d'(ID)4d !P"   »F 1-2 D4 
Zn 'II 1356.519 50 3d*(2D)4p - 3d"(2D)4d ■F°->G 3-3 D4 
Zn III 1357.4% 15 3d'(20)4p - 3d»(*D)4d 30'-'P 2-1 D4 
Zn III 1359.604 50 3rj"(2D)4p - Jd"i*DJ5t 3F». =0 4-3 D4 
Zn III 1359.804 50 3d9(2D)4p - 3d»('0)4d aD° - 3F 3-4 D4 

Zn III i360.220 0 3d9(20)5p-3d»(2D)l!s 'F'-'O 3-2 D4 
Zn III 1361.979 60b 3d9(2D)4p-3d8(sO)4d 'D°-3F 2-2 D4 
Zn II! 1362.335 5 3d9(2D)4d - 3d"4s(*F)4p 30-:F° 2-3 04 
Zn III !362.523 60b 3d9(2D;4p-3d»(2D)4d <FC->G 3-4 I>4 
Zn III 1363.413 60b 3d9«20)4p-3d»(=0)5s 3D°   '0 3-2 D4 

Zn III 1364.323 60 3d9(20}4p-3d»(I0)4d 3D° - 3D 2-2 D4 
Zn Hi 1365.702 60 3d«(*D)4p - 3d*(2D)4d 'D°-'F 2 - 3 D4 
Zn III 1366.682 60b 3d9(2D)4p • 3a*(2D)4d 3D" - »D ! -2 D4 
Zn ;n 1366.978 60 3d"(2D)4p - 3d'(sD)4d ■>D° - =0 j   3 D4 
Zn III 1368.027 60 3d9<20)4p-3ds{20)4d 'P°-'D 1 -2 D4 

Zn III 1370.532 60 3d9(2D)4p   3d9(2D)4d 3P° - 3S 0-1 D4 
Zn III 1372.541 50 3d9<2D)4p-3d»(*D)5s jp"  3D 2-2 04 
Zn III 1373.200 1 3d9(2D)5p-3d9(20)lls 'D0-'D 2-2 D4 
Zr. Ill 1373.38! 1 3d9(20)5p   3d»(»OHls »D°  3D 2-1 04 
Zn III 1373.687 60 3d9(lD)4p-3d'(2DJ4d 3o° - 3F 2-3 D4 

Zn III 1374.005 3 Sd'eDISp-WDJlls HV  3D 3-2 1)4 
Z« III 1374.130 ; 3d9(,D»5p-3d8(sD)!ls H)° - 3D 3-3 04 
Zn III 1374.638 60 3d9(2D)4p-3d»(2D)4d >D°   lD 2-2 D4 
Zn II! 1375.105 20 3d84s2-3de4s(20)4p 3F . 3F° 3-3 04 
Zu II! 1377.346 40 3d9(20)4p - 3d*(!D)5s 3D°   «D 2-2 I'M 

Zn III 1377.915 50 3d9(2D)4p-3d»(2D)4d 3TJ» . 3p 3-2 04 
Zn III 1379.161 60 3d9(2D)4r>-3d9(2D)4d 3D°- 3D 1 -! 04 
Zn II! 1380.554 12 3d9(20)4p-3d»(2D)4d 'P°  »D 1 -1 04 
Zn III 1380 828 50 3d9(3D)4p-3d9(1D)5s nr - 3D 2-1 04 
Zn III 1380.986 60 3d9(2D)4p - 3d»(5D)4d 3D°-3D 2-3 D4 
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Zn III Zn HI 

Hbmei".! Wavelength    I   Intensity 

T 
Multinlcl Cofifigurct:on Term J-J References 

Zn III 
Zn IB 
Zn HI 
Zn III 
Zn III 

Za III 
Zn HI 
Zn ill 
Zn HI 
Zn HI 

Zn III 
Zn III 
Zn HI 
Zn III 
Zn III 

Zn II! 
Zn HI 
Zn III 
Zn III 
Zn III 

Zn HI 
Zn III 
Zn HI 
Zn HI 
Zn HI 

Zn III 
Zn III 
Zn III 
Zn III 
Zn II! 

Zn ill 
Zn III 
Zn III 
Zn III 
Zn HI 

Zn III 
Zn III 
Zn II! 
Zn III 
7-n III 

Zn III 
Zn III 
Zn III 
Zn III 
Zn HI 

Zn HI 
Zn III 
Zn III 
Zn III 
Zn III 

Zn III 
Zn HI 
Zn III 
Zn III 
Zn III 

Zn HI 
Zn III 
Zn HI 
Zn HI 
Zn III 

Zn III 
Zn III 
Zn HI 
Zn III 
Zn HI 

1381.314 
1383 700 
1383.920 
1387.215 
1387.440 

1387.925 
t389.60* 
1391.216 
1391.790 
1392.170 

1393.460 
1394.911 
1395.652 
1399.599 
1400.344 

1401.762 
1404.853 
1406.326 
1407.039 
1407.619 

1408 687 
1409 050 
1409.855 
141!.287 
1411.647 

1413 1*8 
1416048 
1417.682 
1417.868 
1418.152 

1418.482 
1420.509 
1420.920 
1421.494 
1422.976 

1425.002 
1425.210 
1426.150 
1426.611 
1430.107 

1432.143 
1432716 
1433.853 
1434.027 
1435.037 

1436.075 
1436.219 
1437.2% 
1437.767 
1438.808 

1440.159 
1441.017 
1441.474 
'.442.512 
1444.216 

1446.086 
1446.915 
1449.832 
1451.147 
1453.700 

1456.707 
!464 198 
1465.744 
1465.952 
1468.113 

40 
60 

1 
50b 
50 

3 
60 
60b 
40 
30 

50 
60 
60 

2 
8 

60 
3 

60 
40 
40 

70 
30 
50 
40 
60 

I 
40 

5 
40 

0 

1 
10 
60 
50 
50 

25 
50 
25 
60 
50 

60 
2 

50 
25 

2 

40 
15 
12 

1 
10 

12 
15 
50 
60 
IP 

50 
40 
40b 
50 

! 

60 
75 
6C 
15 

<4 

3d9(2D)4p 
3d»(*D)4p 
3d9(2D)4d 
3d*(«D)4p 
3<J,(,D)4p 

3d?4s* 
3d»('D)4p 
3d»(*D)4p 
3d8(2D)4p 
3d»(2D)4p 

3d9(2D)4p 
3d8(2D)4p- 
3d»(»D)4p 
3d9(2D)5p 
3d8(20)4p 

3d9(2D)4p- 
3d*4s2 

3d9(2D)4p- 
3d'(»D)4p 
3d9(2D)4p- 

3df(2Ov^p 
3d»r*.J)4p 
3d,(1D)4p 
3d8(20)4p 
3o»(2D)4p 

3d8(20)5p- 
3d»(ID14p 

3d"4s2 

3d*(U))4p- 
3d»(*D)5p- 

3d»(*R)4p 
3d9(2D)5p 
3d9(2D)4p 
3d»(*D)4p • 
3d8(20)4p 

3d"(2I))4p- 
3d9(20)4p 
3d»(»D)4p - 
3d8(20)4p 
3d*('D)4p - 

3d"(2D)4s - 
3d9(2D)5p 
3d»PD)4p ■ 
3d"(2D)4p • 
3d»<2D)5p 

3d9(2D)4p - 
3d8(2D)5p- 
3d»(»D)4p - 

3da4s2- 
■!d*(»D)4p - 

3f»l!2D)4p- 
3d»(2D)4p - 
3d*(*D)4p - 
3d»(2D)4p - 
3d8(20)4p - 

3d»(2D)4p 
3d8(2014p- 
3d8(2D)4p- 
3d»(2D)4p 

3d"4s' 

3d9<2D)4s 
3d9i2D14s 
3d9(2n)4s 

" 3rfa4s2 

3d8(2D)5s 
3dMs» 
3d«4s(«F)4p 
3d*(2D)4d 
3d»('D)4d 

3d«<!.(2D)4p 
3d8(2D)4d 
3d»(*D)5s 
3d"4s2 

3d»(2D)4d 

3d9(*0)4d 
3d»(»D)4d 
3d9(sD)4d 
3d»(*D)!fts 
3d»(2D)4d 

3d'(2D)4d 
3d84s(20)4p 
3d»('D)4d 
3d84ss 

3d8(2D)4d 

3d»(2D)4d 
3d8(2D)4d 
3d8(2D)4d 
3d8(2D)4d 
3d8(2D)5s 

3d*(»D)lls 
3d8(2Dt4d 
3d8(2D)4f 
3ds4s2 

3d»(2D)10s 

3d»(»D)4d 
3d8(2D)10s 
3d8(20;5s 
3d9CO)5s 
3d8(sD)5s 

3d84s2 

3d9(2D)5s 
3d9(2D)4d 
3d9(2D)5s 
3d9(2D)5s 

3d"(»D)4p 
3d9('D)10s 
3d9(2D)5s 
3d9(*D)4d 
3d9(2D)10s 

3d8(2D)5s 
3d»(JB)10s 
3d8(2D)4d 
3d»4s(4F)4p 
3d8(2D)4d 

3d84s= 
3d»(»I»4d 
3d8(20)5s 
3d8(ID)4d 
3d* 4s2 

3d*(»D)4d 
3d9(2D)4d 
3d*(*D)4d 
3d9(2D»5s 

■3dl,4s(«FMp 

3d9(2D>4p 
3ds(2D)4p 
3d8(lD)'4p 

• 3d*(»D) tOs 
3d12I>)4i 

»F 3D 
3P' - »P 
HJ-"F" 

'D'-n) 
'F -3F 

sp. ip 

if.-. iD 
3P°-3P 

3D° - 3P 

•F* 
30 

2D- 

3D 
3P 
'D 
'P 

■ P°  ip 
3p . 3p° 

'F'-'P 
sp* . 3p 
3D°   30 

'D*-'P 
ip°.3l) 

3D» 3p 
ip« . 3p 

3D° - 30 

'F°-3D 
'D°-30 
sp.ip 

jp°.3p 

'P°-'D 

'F^HJ 
3P°-3D 

3D" - 3D 
30 - 'O 
ip-. ID 

3P° - 'D 
SD' - 3D 
iD" 3F 
3D° - 3D 
•D°   'D 

3D - "0° 
3D3 - 3D 

iD»-3D 
'0°   >0 

=D°-»o 
3D" - 3D 
3D°-3P 
•D-3D° 
ip° . 3p 

rF°-3P 
3D» . 3p 

If». 3D 

'P0-3P 
3p°.3p 

1D°    3p 
3D° 3S 
'D'-'P 
If . 3D 

3p _ 3p" 

3D !D" 
3D     >P° 
3D - 3D" 
*F°.»D 

3F   »F° 

2-3 
1-0 
3-3 
2-1 
3-4 

2-2 
3-4 
3-2 
1 1 
2-2 

2-3 
3-3 
2-1 
0 1 
1 -1 

1 -1 
2-3 
3-2 
3-2 
1-2 

2-1 
1 -2 
1-0 
1   0 

!   3-2 

3-2 
J   - I 
4-3 
0-1 
1 -2 

3-4 
1-2 
3-3 
1-2 
1-2 

2-2 
1 -1 
2-3 
2-2 
2-2 

3-2 
2-3 
2-1 
2-3 
2-2 

2-1 
' -1 
3-2 

1 
2-2 

2-2 
1- 1 
2-1 
3-3 
1 -2 

2-2 
2-1 
2-1 
2-2 
%. x 

D4 
D4 
1)4 
D4 
D4 

D4 
D4 
Ü4 
D4 
D4 

D4 
D4 
D4 
D4 
D4 

D4 
D4 
D4 
D4 
D4 

I)( 
04 
1)4 
1)4 
1)4 

1)4 
04 
1)4 
i)4 
1)4 

D4 
D4 
D4 
1)4 
D4 

1)4 
1)4 
1)4 
Ü4 
1)4 

1)4 
1)4 
I).. 
1)4 
1)4 

04 
D4 
1)4 
1)4 
1)4 

1)4 
1)4 
!)4 
04 
D4 

04 
04 
1)4 
04 
04 

04 
1)4 
04 
04 
04 
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Zn HI Zn HI 

Kteoicm 

7.11 III 
Zn m 
Zn III 
Zn III 
Zn III 

Zn III 
Zn HI 
Zn III 
Zn III 
Zn 111 

Zn III 
Zn HI 
Zn II! 
Zn HI 
Z.i HI 

Zn HI 
Zn HI 
Zn HI 
Zn II! 
Zn HI 

Zn HI 
Zn HI 
Zn HI 
Zn HI 
Zn HI 

Zu HI 
Zn HI 
Zn III 
Zn Hi 
Zn III 

Zn HI 
Zn III 
Zn HI 
Zn III 
Zn HI 

Zn III 
Zn HI 
Zn HI 
Zn III 
Zn HI 

Zn III 
Zn in 
Zn III 
Zn HI 
Zn III 

Zn III 
Zn II! 
Zn HI 
Zn rn 
Zn III 

Zn III 
Zn III 
Zn III 
Zn III 
Zn HI 

Zn III 
Zn III 
Zn HI 
Zn III 
Zn II! 

Zn III 
Zn HI 
Zn HI 
Zn HI 
Zn III 

!471 224 
1472.769 
1473.394 
1474.132 
1474.270 

1475.591 
1483.266 
14*3.979 
1484.484 
14*7.566 

1489.245 
1489.708 
1490.943 
1493.596 
1495.715 

1497 327 
1498.778 
1499.400 
1499.780 
1500.398 

1502.077 
1503.803 
1504.188 
1505.234 
1505.903 

1507.862 
1508.220 
1512.611 
1515.289 
1515.833 

1517.611 
1518.150 
1518.3% 
1518979 
1520.713 

1525.37! 
1526.417 
1531.725 
1532.588 
1533.087 

1534 563 
1536.999 
1539.845 
1542.223 
1543.954 

1545.086 
1549.173 
1557.090 
1557.288 
1552.937 

1553 106 
1554.030 
1556.993 
155P.738 
1560.780 

1562.538 
1563.163 
1566.955 
1567.310 
1570.900 

1571.008 
1571.377 
1572.198 
i.573.809 
1577.275 

lmrmi'.v 

30 
2 

75 
15 
20 

50 
30 

X 
5 

25 

-10 
3 

50 
30 
15 

10 
50 
70 

5 
60 

5 
0 

15 
20 
75 

15 
!U 

2 
10 
80 

20 
3 
6 
2 

60 

8 
2 
lh 
6 

30 

2 
3 

20 
25 
10 

20 
10 

5 
50 
?0 

25 
20 
15 
25 
70 

75 
10 
12 
25 

3 

3 
12 
15 
25 

0 

Multiple! ( iiofiguratim 

3d»(*D)4p-3d"4s* 
3d*4s»  ~,d»<»D)4f 

3d»(JD)4s - 3d'(2D)4p 
3d'4s' 3d'(2D)4f 
3d*4s2   3d»('D)4f 

3d»(»D)4p 
3d*(-D)4p 
3d»(»D)4p 

3d*4s2 

3d»(»D)4p 

3d»(=D)4s 
3d»(*D)5p- 
3d*(,D)4s 
3d»(»D)4p 
M*(*D)4p 

3d»(*D)4p 
3d'(,D)4s 
3cr(!D)4s 
3d»!,D)4p 
3d*{»D)4s 

3d"4*.2 

3ds4ss 

3j»(»D)4p 
3d»<2D)4p 
3ds(20)4s 

3«f(*D>Ss 
3d»<2I))5s 
3d'4s2 

Jd»4s(*F)4p 
3d 4s2 

3dVD)4p 
3d»(2D)8s 
3d»(*D)4p 
3d»(xD)5s 
3d'(*0;4d 

3d«(2D)4d 
3d»(2D)4p 
3d*(*D)4p 
3d*4s2 

3d»(2D)4p 

3d»<20)4f 
3d«4s(4F)4p 
3d"4s2 

3d»(20)4d 
3d»(1Dl4p 

Terra 

3F - \}° 
JD «r 
3F  *C," 

'F-'D 
'D'-'D 
'F"-'D 
»f-iF° 

2D°  3P 
3D >\r 

3P° »s 
»D-'D' 

>D' >D 
3D" - »S 

■r ss 
'D -T 
»0 ■ 'F* 

3D°  2P 
30  »D* 

3F-'F 
sp  iß" 

jD- - 3r 
<!)    3S 
3I>  »D 

3d»(2I»5p 3d"»(20)9s *F »D 
3d"4s2 3d»4s(,I-)4p ,F 2DJ 

3d»(2D)5p 3d»(2I))9s »F* 
3!) 

3d*l2P)5j) ?<;*(2D)9s ■r ■D 
3d,(*D)4s 3d»(2D)4p JD »D° 

•d»(2D)5p 3d»(2D)7g 3F° 3j. 

3d»(2D)5p 3d3(2D)8s 3P »S 
td»(*D)Sp 3d"(2I))9s >p ■D 
3ü*(2D)5p 3d»(2D)9s >PC 3D 
3t*»f:'D)4p 3d" 4s2 "F 5P 

3d'''D)4p 3d»4s2 3F" •D 
3d"4s2 3d»(2D)4f 3F »F° 

3d»(2D)5p 3d8,'2D)8s nr 3S 
3df(2D)5p 3d«(2Ü)9s HY 3I) 
3d8(20)4s 3d'(2D)4p m 3D" 

M»(2D)5p 3d9(2D)9s ■D° ■D 
3d»(2D)5p 3ds(2D19s 

3ir »D 
3d84s2 3d"4s('H)4p <v <F° 

3d*(2D)4p 3d84s2 3D" ,lp 
3d"(*D;4p 3d»4s4 >r "P 

3d°(2D)5p 3d*(2D)7g 
3n° 'D 

3ds(2D)5p 3d9(2D)7g Jjy ■D 
3d»(2I))5s 3d84s(<F)4p 3D 3F° 
3d"><*DMs 3d»<*Di4p 'D 'IT 
3d»(sD)4s 3d8(2ü)4p '0 5Dr 

3ds(,D)4s 3d9(2D)4p 
3o 3po 

3d*<20)4p 3d84s2 '!'" jp 

3d»(2D)4p 3d84s2 3D° »p 
3d»(sD)4p 3d84s2 ■r 'P 
3d«(2D>4s 3d9(20>4p »D ipo 

3d»(2D)4s 3d»(»D)4p 'D 'V 
3d«4s2 3d*(2D)4f =F 3F° 

3d»(20)4d 3d84s(«F)4p 3P 'F° 
3d9(2D)4p 3d"4s2 'D° 3P 

3d84s2 3d»(2D)4f «F 3DP 

3d»r«D)5p 3d»(2D)9s 3F° 3f) 
3dVD)5p 3d8(2D)9a 3F" -1!) 

>l84s2 3d»fD)4f 3F ip= 
3d»(4D)4p 3d"4s2 3D° "D 

", "4s2 3da4s(2F)4p 3F lV 

J-J 

1 2 
4   4 
3 3 
4 4 
4-5 

1 2 
2-2 
3-2 
4 3 
3-2 

3-2 
2 l 
i-2 
2-3 
1 -I 

1 - 1 
2 3 
2-1 
I   i 

2-3 
2-2 
2-2 
2 i 
3-3 

kcfccnics 

DA 

1)4 
D4 
04 

1)4 
D4 
()4 

D4 

D4 
U* 
D4 
1)4 
0* 

1)4 
IX 
J)4 
D4 
1)4 

1)4 
D4 

|D4 
ID4 

D4 

3-2 D4 
1-2 1)4 
4-3 D4 
1 -2 134 
7-2 04 

7-2 C18.K8 
! -1 1)4 
3-2 04 
1 -2 04 
3-2 04 

2-2 04 
3-3 04 
2-1 04 
2-2 1)4 
2-3 04 

2-2 04 
3-3 1)1 
3-3 04 
1 -0 1)4 
1 -0 04 

2   2 CI8.K8 
3-2 CI8 KS 
3-3 D4 
2-2 04 
1   2 04 

3-2 04 
1 -1 D4 
1 -2 04 
1   2 D4 
2-1 04 

2   ! 04 
2-3 04 
1 -2 04 
2-2 1)4 
2 - 2 04 

2-2 04 
2-3 04 
2- S 04 
3-2 04 
2-3 1)4 

6! 5 
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Zu Hl Zn in 

Kleinem Wavelength Intensity   j Multiple! j                          ConfigwitKH) Term 
'■' 

!  
References 

Zn all 1578.642 15 
1 

id*(»D)Ss   3d84s(*F>4p 5!> - »D* 3-2 U4 
Zn HI I579.72S 15 M»(,D)5p-3d»(»D)7d *P°   'F 2-3 D4 
Zn 111 1581 505 !00 Jd»(»Dj'4* - 3d*("D)4p sr> >F' 3-4 1)4 
Zn III 1582.034 100 WD)*%- 3(is(1l))4r> 'D  T 2-2 ü> 
Zn !!'. i 585 876 5 3d«(2D;4d   3d*4s(«F)4p 3[) . »F* 3 -2 D4 

Zn III 1586 076 6 3d»(2D)5s   3d»4s(«F)4p »D   tf 1 -2 D4 
Zn in !>90.67S 2 3d»('D)5s   3d*4s!4F)4p •D-»F* 2-? D4 
Zn III 1592 128 3 3d*(»D15p   3d»(M»8s JF - 30 2   ! D4 
Zn III 1592.431 50 3d»(*D)4p ■ 3d84ss »:T 'D 2-2 D4 
Zn III 1598."17 80 &(*D)4s • 3d'(20)4p JD  *F 3   i 1)4 

Zn III 1599.146 3 3d*4s,-3.;»4s"F}4p *F  SD' 4-3 1)4 
Zn 112 1600.074 2 3d*(*D)5p   3d»(*D)9s »D* - SD 1 -2 D4 
Zn II! 1800 206 I 3d*(*D)5p-Sd»(«P)7d f   'D 3-2 D4 
Zn III 1600 858 80 ?d»(,ü)4» - 3d,(»D)4p ■I) - 'F 2-3 D4 
Zn I!I 1602 511 1 3d9(2D)5p   3d»(*D)8s '0°  3S 2-1 Ü4 

Zn üi 1603.470 0 3d»CO)5p-3d«(JD)9s 'D'-'D 2-2 !)4 
Zn III 1603 873 5 3d*(*D)5p   3d8(2D)9s >D°  »Ü 2-3 LM 
Z.i 11« 1607.950 10 3<l'4s(4F)4p   3d«(*D)8g 5D°  =D          ? 3-3 CI8.KS 
Zn III 1608424 20 3d»(2Dl4d-3d84s(<F)4p 3D - 3F° 2-2 D4 
Zn III 1608829 40 3d»4s(4F)4p   3d»(2D)10s nr - 'D       ? 1 -2 CI8.K8 

Zn 11! 1609 043 20 3d84s(4F)4p-3d8(2D)lls *F'->D          ? 3-2 C18.K8 
Zn III !6i0.7i3 3 3d'(2D)5p-3d8(2D)7d *¥<■.>F 1 -2 D4 
Zn III 1610832 30 3d»i2D)5p-3d8(2D)8s 3F°-'D 3-2 D4 
Zn III 1610.968 40           ! 3ii»(2D)4p - 3d84s2 >F°-'D 3-2 1)4 
Zn III 1612.688 10b 3d8(2D)5p-3d(2D)7d 3P°->D 1 -2 D4 

Zn III 1613 201 15 3d"4s2-3J84s(2F)4p 3F - 3R 2-1 D4 
Zn III 1613.728 20 3d»(2D)5p-3d8(ID)7g 3|1°.1D                ? I -2 C18.K8 
Zn III 1614.895 8 3d84s2-3d84s(2F)4p 3p _ 3p" 4-4 D4 
Zn III 1619 616 80 3d»(lD)4s - 3d«(2D)4p 'D  3D° 2-2 D4 
Zn III 1621.552 40b 3d84s2-3d84s(2D)4p >D-'F' 2-3 D4 

Zn III 1622.509 iOÜ 3d»(«D)4s - 3d8(2D)4p 3D - 3F" 1-2 D4 
Zn III 1626.009 1 ;              3d8(sU)5p-id»(ID)7d »D° - 3F 2-2 D4 
Zn III 1629 157 100 3d»(2D)4s - 3d»i ;D)4p 3D  3F 2-i D4 
Zn. III 1630.546 5 M»(»D)Sp-3d»<*D)7J 3D° - 3F 3- 2 D4 
Zn III 1631.653 8 3d9(2D)5p-3d»(2D)7d nr - »F 3-3 1)4 

Zn III 1632.171 2 3d9<2D)4d-3d84s<4F)4p 3p . 3p° 3-3 1)4 
Zn III 1632 626 10 3d»(2D)5p-3d»(2D)7d 3D°-'D 3-2 04 
Zn III 1639 318 100b 3d9(2D)4s-3d8(2D)4p •D-3DP 2-3 ß4 
Zn III 1641.257 2b 3d"4s2-3d*4s(2F)4p 3F  3D° 3-2 D4 
Zn III 1644 820 100 3d9(2D)4s - ?d»(2D)4p 3D - 3P° 2-1 I>4 

Zn Hl 1648 406 2 3d»(2D)5p-3d9(2D)7d 3p° . 3p 2-3 1)4 
/.n  III 1651.739 100 3d»(2D)4s - 3d8(20)4p 3£) . 3p» 1-0 Do 
Zn II! 1652.541 3 3d9(2D)5p-3d9<2D)7d 3p° . 3D 2-3 '04 
Zn III 1653 697 60 ?dI(*D)4p   '<J84s2 'P'-'D 1 -2 D4 
Zn III 1654.950 5 3d'(2D)5p-3d»(2D)7d 3p° _ 3p 2-2 04 

Zn III i662.2">9 2 3d»('D)5p-3d»(*D)7d 3F'-3S 2-1 D4 
Zn III 1663.344 40 3d»('D)4p - 3d84s2 lD°- !D 2-2 rw 
Zn III 1665.352 fc ?d'(JD)5p-3d»{,D)8s =p» - a5 2-3 D4 
Zn III 1669.297 -* 3d»{2D)5p-3ds(*DV7d 3F°-3F 2-2 Di 
V.r. ill 1669.699 2 3d8('D)5p-3d9(JI>).,d 3F°-3F 3-3 D4 

Zn Hi 1670.4", 6 20 3d*(*D)5p  3d*(»D)7d 3F°-'F 2-3 D4 
z- III 1670/17 2b 3d9(2D)5p-3d8<2D)8s 3p° . 3D 0-1 D4 
Zn III 1671.779 ? 3d"4s2-3d84s(2F)4p 3p . 3Q° 2-3 D4 
Zn III 1673.12(1 5 3d9<2D)5p-3d"(2D)7d 3F° . 3D 3-2 D4 
Zn III 167-04* 100 3ds(2D)4s-3d»(2D)4p 3D . 3p' 3-2 04 

Zn III 1674.291 17 3d9(2D)5p-3d9(2D)7d 3F°-3F 4-4 D4 
Zn III 1675.059 3 3d»(*D)5p-3d»(sD)7d 3F"-3F 4-3 D4 
Zn II! 1675.788 3 3d9(2D)5p-3d9(2D)7d 3p<   . 3G 2-3 D4 
Zn III 1676 443 20b 3d9(2D)5p-3d8(2D)7d 3FC-3G 3-4 D4 
Zn III 1676.692 2b 3d84s2-3d84s(2f)4p 3F-:'F° 3-3 1)4 

Zn HI 1677 216 c 3d9(2D)4d-3d84s(4F)4p 3Q   3F° 3   3 D4 
Zn II! 1678 728 2 3d9(2D)4d-3ds4s(<F)4p ■ F ,»F° 3-2 1)4 
Zn III 1679 180 0 3d8<2D)4d-3ds4s(«F)4p 3p . 3D° 4-3 1)4 
Zn ÜI 1679.321 2          1 3d»(2D)5p-3d»(sD)7d 3p-. »D 4-3 D4 
Zn I?I 1681 858 1 3d»(2D)5p-3d9(2D)7d »p« . 3(j 4-4 D4 
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Zn III Zn III 

Element Wavelength Intensity    I Multiple! Configuration 
  

Terra 1...J References 

Zn !II 1682.656 ! 
1 

M»(»D)Sp-3d*(,D)7d 3F°- 'G 4-5 D4 
Zn III 1684.3S1 6 3d*(*D)4d-3d',4s(4F)4p 3F . »p 2-2 04 
Za III i 685.196 4 M*(*D)5p< 3d*(2D)8s '¥"- 3o 3-2 D4 
Zn III 1685.942 5b 3d,(lD)4d-3d,4s(4Ft4p 'P-»D° 1 -2 1)4 
Zn III 1686.039 6 3d»(*D)5p-3d*i,D)7d iF'-'F 3-2 D4 

Zn III 1688.240 15b 3d'!'D)5P-3d»(lD)7d ■F-'D 3 -2 D4 
Zn III 1688.589 100 3d»(,D)4s   3d»(1D»4p »n 'p- 1 - 1 D4 
Zn III 1689 818 25b 3d»(*D)5p-3d»(,D)7rt ap«   jp ! -1 D4 
Zn II! 1690.111 3 M»(»D)5p   'd°(2D)7d 3p   . 3p 1 -2 D4 
Zn !II 1692.554 8 3d»(*D>5p   3d9<2D)8s ip. 3D 4-3 D« 

Zn III 1695.407 100 3d9(2D)4s-3d9(3D)4p >D - =F' i. 2 D4 
Zn (II 1697.433 1 3d»<2D)5p -3d«(*D)8s »P° - 3D (-1 D-t 
Zn III 1699.036 2 5dVO)5p-3d9(2D)8s 3p»    30 ; 2 D4 
Zn II! 1700.053 5 3d,<2D)5p-3d9(2D)8<; f-'D 3 - 2 04 
Zn  III 1700.976 1 3dVD)4d-3d81s(4F)4p 3G  3F° 4-4 D4 

Zn II! 1702.210 !0b 3d9(2D)5p-:d»(2D)7d 3D     -'1 1-2 D4 
Zn ill 17C2.540 7 3d9(2D)5p-3d9(2D)7d 3D° • 3D 2-2 04 
Zn ill 1704.178 2b 3d9(2D)5p-3d9(2D)/d »D°-'F 3 -4 I'M 
Zn III 1704.475 0 3d84s2-3d84s(4F)4p 3f7     5J. 4-3 1)4 
Zn III 1704.971 10b 3d9(aD)5p-3d9(2D)7d JD«     3F 3 - 3 04 

Zn II! 1705.115 1 3d8(20)4d-3d84s(4F)4p XJ »F 5-4 i)4 
Zn III 1705.997 15b 3d9(*D)5p  3d*(2D)7d <D °-3F 2-2 D4 
Zn EH 1706.659 100 3d*(2D)4s - 3d9(*D)4p »D - 3P 2-2 D4 
Zn III P07.191 20b Jd*(*D)5p-3d»(*T>)7d :D    'F 2-3 04 
Zn III 1708.259 3 j               3d»(2D)5p   3d9(2D)7d 'D'-'D 2-2 D4 

Zn III 1708.896 9 3d9<2D)5p-3d9(20)7d «0° - 3D 2-1 1)4 
Zn III 1709.401 4 3d9(2D)5p-3di>(2Oj7d 3D° - 30 3-3 D4 
Zn III 1711.982 1 3d9<2D)5n-3d9('0)7d ojy . :«p 3-2 04 
Zn III 1714.800 0 3d9(2D)5p-.3d9(2D)7d 3D" • 3S 2-1 04 
Zr. ill 1716090 4 3d9(2D)5p -3d9(2D)8s 3D°  3D 2 - 2 D4 

Zn III 1716.467 i 3d9(2D)5p • 3d9(2D)8s 3D°-'D 1 -2 04 
Zn in 1716.589 2 3d84s2-3d84s(4F)4D «G - 3F° 4-3 D4 
Zn ill 1717.212 I 3d6(2D)4d-3d84s(4F>4p 'G-3D= 4-3 04 
Zn III 1717.880 1 3d9<2D)5p-3d9(2D)8s 3D° - 3D 1    i Oi 
Zn ill 1720.339 2 3d9rD)5p-3d9(2D)8s '0°   <D 2-2 D4 

Zn ill 1721.151 2 3d9(2D)5p   3d9(20)8s SD" - 3D 3-2 0< 
Zn III 1723.111 6 3d9(2D)5p-3d9i20)8s 3D°  30 3   3 04 
Zn III 1724.558 2 3d84s2-3d84s(2D)4p *p..p 1-3 04 
Zn III 1725.230 0 3d9(2D)4d-3d84s(-'F)4p ap.ap 2-3 D4 
Zn III 1729.918 3 3d84s2   3d84sCF)4p 3p. sp 4 - 4 04 

Zn III 1736.138 0 3d"(2D)4d-3d84s(4F)4p 3D - 3F" 3-4 1)4 
Zn III 1737.473 10 3d9(2D)4d-3d84sCF)4t) 'D-3D° 2-2 04 
Zn III 1747 872 0 3dB<5D)4d-3da4s(4F)4p 3F . 3p 4-4 04 
Zn III 1749.629 200 3d9(2D)4s - 3dB(2D)^p 'D - 3F" 2-3 D4 
Zn III 1750.770 10 3d84s2-3d84s(2F)4p *F. 3G" 3-4 D4 

Zn III 1753.824 100 3d9(2D)4s • 3dcf«D)4p :<D - 3P" 1 -2 D4 
Zn III 1754.498 0 3ds(2D)5p-3d8(2D)7d 3F°.3p 2-1 D4 
Zn II! 1754.777 0 3d9(2D)5p-3d9(2D)7d 3f° _ 3p 2-2 04 
Zn III 1760.192 2 3ds4s2-3d84s(4F)4p 3F . sp 3-2 04 
Zn in 1763.032 6 3d9(2D)5p-3d9(2D)7d 3F° - 3S 2-1 D4 

Zn ill 1767.684 90 3d9(2D)4s - 3da(2D)4p 'D  3P 2-1 04 
Zn in 1777.^04 40b 3d9(2D)5p - 3d9(2D)7d ;p«.3S 1 -1 1)4 
Zn III 1777.911 3 3d"4s2-3d84s(4F)4p 3F . 5p 3-3 04 
Zn Hi 1791.180 i 3d9(2D)5p-3ds(2D)7d 3D° - 4 > . "' 
Zn III 1792.523 i 3d9(2D)5p-3d9(2D)7d 'D? - 3D 2-3 04 

Zn III 1800 147 15b Sd84s2-3d"4s(4F)4p •I}. . 5p 2 -1 1)4 
Zn III 1805.599 3 3d84s2-3d84sCF)4p 3F    5.p 3-4 04 
Zn III 1807.566 1 3d9(2D)5p-3d9(2D)8s ■D"   3D 2-3 D4 
Zu III 1809.253 ! 3d8452   3d84s("F)4p »F - sf ° 2-2 D4 
Zn III 1821.676 35 3d9(2D)4p-3d84si! 3p° .. 3F 2-3 1)4 

Zr; III 1825.020 1 3d84s2-3d84s(
4F)4p 3I- - sCi° 4-4 04 

Zn III 1839.334 150 3d9(2D)4s-3d9(2D)4p 'D  3P° 2-2 04 
Zn III 1843.953 25 3d'{2D)4p-3d"4s2 'P°-3F 1 -2 04 
Zn III 1864.006 50 3d9(2D)4p-3d84s2 ap - 3F 3-2 04 
Znlll 1886.405 1 3d34s2-3d84s(4F)4p 3F - SG" 3-3 D4 
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Zn III Zn IV 

Hicmcn! Wavelength     i   Intensity    I Muinplet 

/n 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn 
Zn 
Zr. 
Zn 
Zn 

Zn 
Zn 
Zn 
Zn 
Zn 

Zn III 

| 1S88.96S 
1899.79? 
1908.416 
1909.424 

j 1919 068 

1921.012 
j 1927 (»•> 
I 1928.098 

1929.774 
i930.<25 

1935.354 
1942 392 
1944.160 
1946 637 
1954.183 

1962.974 
1967.230 
1971.416 
1974.863 
1986.020 

1989.190 
i 1990.637 

1994.454 
1998.150 
1998.653 

1998.977 

~T" 
3 

12 
1 
6 

20 

20 
2 
G 

80 
15 

5 
1 

60 
U 

0 
4 

!0b 
25 

I 
10 
10 

25b 

Configuration 

3d"4s2 

3d*(*D)4d 
3d»4s2 

3d»4s» 
3d»(sD)4p 

3d»(*D)4d 
3d9(2D)5p 
3d9(2D)5s 
3d9(2D)4p 
3d9(2I))5p 

3d»('D)4d 
3d'4s2 

3d'('D)4p 
3d9(2I);5p 
3d9(2D)4d 

3d"4s' 
3d*<2D)5p 
3d»(H))5p- 
3d9(2D)5p 
3d9(2D»4d- 

3d9(2D)5p 
3d9(2I)t4d 
3d9(2D)5p- 

3d»4s2- 
3d64sJ- 

3d9(2D)4f 
3d,4s(*D)4p 
3d,4s(<F)4p 
3d«4s(4F)4p 
3d*Is» 

3d"4s(,D)4p 
3d»(*D)6d 
3d»4s(,D)4p 
3d'4s2 

3d9(2I))6d 

3dMs(2D)4p 
3d"4-j(4K)4p 
3d*4sI 

3d9(2D)6d 
3d«4s(2l)>4p 

3d84s(4F)4p 

3d9(2D)6d 
3d9(2D)6d 
3d*4s(II))4p 

3d'(2D)6d 
• 3d«4s(2P)4p 

3d9(2D)6d 
3d*4s(2F)4p 
3d'(2D)4f 

Term J    J 

3d9(2D>4d-3d»4s(2D)4p 

'1.1 H.}' 
•? ip 
3F 3D° 
3F HT 

iF» Ji- 

3I) 'F° 
*r 3D 
■D ,F. 

ip- 3F 
5PC 

Hi 

,f 'F 
3F »D° 

*F *p 
3p« lF 
*I) ip 

3F M)° 
jp Hi 
3P '!) 
3p» 3D 
<G >p 

3I)° '!• 
3F 3D» 

3[) ■D 
'D <D' 
=1) 3Ir 

Hi - >F 3-3 

Refers nee» 

2-3 D4 
2-3 L4 
4-3 D« 
3   4 D4 
3-3 M5.D4 

3-3 D4 
2- ! D4 
2-3 D4 
2-2 M5.D4 
2-3 U4 

4-3 !)4 
3-2 D4 
4-3 D4 
3-2 D4 
2-3 D4 

4-4 1)4 
4-3 »4 
1 -2 1)4 
1 - 1 D4 
4-3 1)4 

2-3 D4 
2-3 1)4 
2-2 1)4 
2-2 1)4 
2-3 D4 

!)4 

ZINC IV (Zn3*), Z = 30 
Ground State  ls22s22p63s23p83d9 "D^ (27 electrons) 

Ionization Potential [508 000] cm '; [63] eV 

Element Wavelength Intensity 
j                                  ■          

Multiple!                             Configuration Term J   J References 

Zn IV 412.671 3 
r—   " 

3d*-3dVGMp ja") - yHT *-% Ct« 
Zn IV 423.424 0 3d9-3ds(3P)4p £a2D-z4S° %-% C19 
Zn IV 423.533 5 3dB-3d*(iG)4p ?a2D - x'F" % -% C!9 
Zn IV 425 89! 40 3d9  3ds('G)4p «a2D - x2F° %-% CI9 
Zn IV 42S.54! 30          j 3d»-3da(iG)4p ga'D - x*F° *-% C19 

Zn IV 428.788 10 3d»-3d8(»P)4p sa2D - z2S° %-% C19 
Zn IV 429.299 25 3d»-3d«fsP)4p ga*D - y»P° % -% C19 
Zn IV 430.586 15 3d*-3d"(3P)4p ga2D   i1!)1 %-% C19 
Zn IV 431.535 15 3d»   3d«(»P)4p j>a2D - y2P° %-Vi C!9 
Zn IV 431.613 25 3d8-3d«(»P)4p ga2D   x2!)* %-% C!9 

Zn IV 434.407 0 3d9-3dVP)4p £32D - v'P° % -% C!9 
Zn IV 435.023 5 3d» - 3d"(3P)4p ga2I)   y"D° %-% C19 
Zn IV 435.762 20 3d»-3d"PP)4p ga'l) - x2D° %-% C19 
Zn IV 436.248 15 3d9-3d8(3P)4p ya2D   y«D° %-% C19 
Zn IV 436.381 ? 3d»-3d»(3P)4p #a2I) - y4D° %-% C'!9 

Zn IV 436.812 10 3d»-3d»(3P)4p ?asD   x2D° %-% C!9 
Zn IV 441.146 15 Id* ■ ld*(>DUp ga!D   z'P° %-% CI9 
Zn IV 441.543 8 3d» - 3d8(3P)4p pM} - y4D° %-% CI9 
Zr. iV 44!.693 20 3d« - 3d8(3P)4p ?a2D - y-'D" %-% C19 
Zn IV 442.38! 40 3d»-3d»(>D)4p «a2D   y2D° %:-% CI9 
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Zn IV Zn IV 

Klcment 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

/n IV 
In IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
l.v IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

Zn IV 
Zn IV 
Zn IV 
Zr, IV 
Zrs IV 

Wavelength        Intensity 

444 383 
444.455 
446.582 
447.850 
449.131 

449.970 
450 985 
451.624 
••.52.803 
456.671 

457.315 
466.924 
468.426 
472.086 
472.655 

^73.014 
473.501 
474.558 
475 768 
476.4" 

47b. (wv 
478.8**- 
482.0*9 
482,6f,'i 
485 A', 6 

489.! S3 
490.956 
493.365 
496.719 
497.701 

986.960 
988.667 

1001.156 
1004.931 
1011.003 

1011.605 
1012.192 
1024.255 
IC.-i.414 
I If 7.118 

1036.551 
8036.773 
1044.502 
1062.240 
1066.520 

1072.496 
1073.027 
1089.334 
1094.128 
1094.429 

1101.896 
1109.919 
1111.935 
1115.801 
1122.587 

1133.744 
1136.406 
1137.243 
1140.849 
1141.955 

1149.610 
1150.481 
1!52.27s 
1154.402 
1155.384 

60 
30 
40 

8 
i 

40 
50 
10 
50 
35 

50 
60 
40 
75 
70 

60 
75 
60 

8 
60 

75 
60 
50 

2 

Multiple: 

2h 
5 
2 
2 
0 

7 
5 
2 
4 
6 

3 
2 
I 
! 
1 

2h 
35 

2 
3 
3 

15 
40 

3 
8 

20b 

25 
30 
20 
25 

5 

CocfiguraUoe Terra 

3d»-3d»('D)4p 
3d,-3d»('D)4p 
3t:*-3d«('D)4p 
3d» 3d»('D)4p 
3d'   3d»('D)4p 

3d'-3d»(,D)4p 
3d* - 3d*(>P)4p 
3d»-3d'(3P)4p 
3d» 3d»('D)4p 
3d»   3dt('P)4p 

3d»-3d"(3P;4p 
3d»-3d»(3Fi4p 
3d» 3d"(3F)4p 
3d» - 3d9('F)4D 
3d»   3d8(3F)4p 

3d» 
3d» 
3d« 
3d» 
3dr 

3da(3F)4p 
3d8(3FKp 
3d»(3F)4p 
3d"(sF)4p 
3d8(3F)4p 

3d»-3d"(3F)4p 
3d»-3d8(3F)4p 
3d»-3d8(3F)4p 
3d» 3d8t3F}4p 
3d»-3d"(3F)4p 

3d»- 
3d» 
3ds- 
3d*- 
3d»- 

3d8('F)4s- 
3d8(3F)4s - 
3d8(3F)4s - 
3d8(3F)!s - 
3d»(sF)4s- 

3d8(3F)4s - 
3d8(3F)4s 
3d8(3F)4s - 
3d"(5F)4s 
3d8('F)4s - 

3d8(3F)4s - 
3d8('F)4s - 
3ds(3F)4s- 
3ds(!D)4s- 
3d*('F>4s- 

3d8(3F)4s- 
3d'('F)4s - 
3d*(3F)4s- 
<d8(3F)4s- 
3d8(3F)4s 

3d"<3F)4s- 
3d8(3F)4s- 
3d"('F)4s- 
3d8(3F)4s - 
3d"{3F)4s - 

3d*(3F)4s - 
3d8(!D)4s 
3d"('D)45- 
3d8(3F)4s 
3d8(aF)4s - 

3d»(iD)4s 
3d»('D)4s- 
3d8('D)4s- 
3d8('D)4s 
3d»('F)4s 

3d8(3F)4p 
3d»(3F)4p 
3d8(3F)4p 
5d8(3F!4p 
3d8{3F)4p 

3d8(3P)4p 
3d8(3P)4p 

3d"(3P)4p 
3d8(3P)4p 

3d8(tG»4p 
3d"(3K)4p 
3d"('G)4p 
3d8(3P)4p 
3d8(3P)4p 

3d8(sP)4p 
3d8(3P)4p 
3d8(3P)4p 
3d8('G)4p 
3ds(3P)4p 

3d8('D)4p 
3d"('D>4p 
3d»('D)4p 
3d8(3P)4p 
3d8(3P)4p 

3d»{3P)4p 
3d8('D)4p 
3d"(3P)4p 
3d8(3P)4p 
3d8(,D)4p 

3d8('D)4p 
3d«(3P)4p 
3dn('C.)4p 
3d8("D)4p 
3d8('D)4p 

3d8(3P)4p 
3d8('G)4p 
3d8('P)4p 
3d"(!G)4p 
3d8(!D)4p 

fa'D 
*a'D 
«ra'D 
*a*D 
*a3D 

ga'D 
*a'D 
*a'D 
«a'D 
gz*l> 

ga'D 
*a'D 

y'F* 
y'D° 
z«P° 
y'D* 
z'P" 

y'D" 
i*r 
z4P' 

Z4P° 

Z4P" 
z*F° 

z'F° 
z'D° 

ga'D 
ga'D 

*a'D 
ga'D 
gi*D 
*a'D 
ga'D 

ga'D 

«a'D 
ga'D 
Äa'D 

zsF 
zXT 
z'D* 

z4F° 
z»D° 
z4F° 
z*G" 
zHj" 

*a'D 7.K30 

ga'D z4D° 
ga'D z4D° 
ga'D - z4D° 
ga7D - z4D° 

a4F - x'D' 
a4F - y4D° 
a'F-tW 
a4F y4D° 
a4F - x'D° 

a'F - x'F" 
a4F - y4D° 
a'F - x'F° 
a4F - y4D° 
a4F - y4D° 

a4F - y4D° 
a4F - y4D° 
a'F x*D° 
^D-yKT 
a'F - x'D° 

a4F - y'F° 
a4F - y'D° 
a4F y'F° 
a3F - y4D° 
a4F   z4P° 

a'F- 
a'F 
a4F 
a4F - 

y'lY 
y*D° 
z4P° 
z4P° 

a'F - y*F° 

a'F 
b'D 
b'D 
a'F 
a'F 

b'D 
b'D 
b'D 
b'D 

z'P" 
z4S° 
x*F° 
y'F° 
y»D° 

z4S° 
x'F" 
z'S° 
x'Fc 

J   i 

*     Ml 

■■n-'k 
ti-Vt 

References 

CI9 
Cl* 
CI9 
C19 
Cl9 

C19 
CIS 
CI9 
CI9 
CI9 

Cl9 
CI9 
Cl9 
CI9 
CI9 

% -« CI9 
% - % J Cl9 
% - % Cl9 
% - fi | C!9 
% - %    CI9 

a F - y'F* 

%-% 
%-% 
%-% 
%-% 
%■% 

%-* 

%-% 
% -% 
%-% 

%-•» 

%-% 
%-% 
% -% 

% -% 

■%-% 

%-% 
%-% 

% -% 
*-% 
%-% 
%-% 
»A-% 

'4-% 
% -% 
•A-«A 
%-% 
%-% 

•*-% 
% -% 
%-% 
■*-% 
%-% 

%-% 

%-% 
'«-% 
% -% 

%-% 
%-% 
%-% 
%-% 
%-% 

CI9 
€19 
Ci9 
CI9 
CI9 

CI9 
Cl9 
CI9 
C'19 
Cl9 

C19 
CI9 
C19 
CI9 
CIS 

CI9 
C19 
Cl9 
GI9 
CS9 

C19 
CI9 
C19 
C19 
CI9 

Ci9 
C19 
CI9 
CI9 
C19 

CI9 
C19 
C!9 
C19 
CI9 

CI9 
CI9 
C19 
C19 
Cl9 

C19 
CI9 
CI9 
C!9 
CI9 

619 
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Zn IV Zn IV 

Element Wavelength Irteosity Multiple! |                         Coufig.iralion Tern, J   J         References 

Zn IV 1155.850 49 3*J';*F)4i - 3d8('D,'4p a'F - y»D° %-% CI9 
Zn IV 1172.504 30 3<1»('D;4S • 3.1,l'P)4p b'D   y»P* %-fc CI9 
Zn IV 1177.484 60 3d»(3P)4s-3d,(3n)4p a'P  z'S" %-% Cl9 
Zn IV 1178.391 15 3d»(,P)4s-3d,«'C;)4p a'P  x'F* *-•* Cl9 
ZB IV 1179.478 50 3d«(»P)4s - 3dV3P)4p a'P - z'S" fc-% Cl9 

Zn IV 1179.814 25 3d»(lD)4S-3d8<3P}4p b'» - y'P" •*-% CI9 
Zn IV 1180.274 4 3d»(JP)4s - 3d*(3P)4p a'P • z'S" %-Vi Cl9 
Zn IV 1182 016 50 3d*(3P)4s - 3d"(3P)4p a'P  7*3° % -Hx CI9 
Zn IV 1189.565 35 3d»('D)4s - 3d,<3P)4p b'D  x'D* % -% CI9 
Zn IV 1194 068 30 3d»<'Di4s-3d"(3P>4p b'D - y'P" %-% Cl9 

Zn IV 1197.440 30 3d«('D)4s   3d8(3P)4n b'D  x'D" *-*. Cl9 
Zn IV 1201.292 25 3de(1P)4s   3d'l3P)4p a'P ■ y'P" f. - 'k CIS 
Zn IV 120! 489 50 3d»i,P)4r-3d8(IG)4p a'P-j'F »A   % Cl9 
Zn IV 1203 130 40 3d»(3F)4s - 3d"(3FJ4P a'F  z'F° «*-% Cl9 
Zn IV 1204.038 30 3d->(1D)4s - 3d"(3P)4p b'D - x'D° 'h-'k Cl? 

Zn IV 1205.594 25 3ds(3F)4!, • 3de(3P)4p a'F   z'P° *-*A |Cl9 
Zn IV 1212.110 "2 3d"{'D)4s   3dB(3P)4p b'D - x'D" •A-«A jCl^ 
Zn IV 1212.693 25 3d«(3F)4s - 3d"(3F)4p a'F   z^G" %-% C'I9 
Zn IV 1214 12! 15 3d»(3F)4s - 3d*(3F)4p a'F   z'F" %-% C!9 
Zn IV 1223.181 60 3dVGMs-3d'('(;)4p a'G-y'G % -% CI9 

Zn IV 1223.680 30 3d«(»G»4s - 3d»(>CiMp a'G-y'G" 'A-% Cl') 
Zn ;v 1224.052 50 3d«('DJ4s-3d*(:,P)4p b3D - y'D" *t -% Cl9 
Zn IV 1224.179 20 3de(1P)4s - 3d3(3P)4p a'P   y'P" >*-% CI9 
Zn IV 1224.348 20 3d,(3F)4s-3de(3F)4p a'F   z'D" •A-% Cl9 
Zn IV 1726.325 8 3d«('P)4s-3d"<3P)4p a'P - y'P" %-% C'I9 

Zn IV 1227.615 15 3d8(3F)4s-3d8t3F)4p a'F - z'F° % -% Cl9 
Zn IV 1228.003 I 3d«('G)4s   3d«('G)4p a*G - y'G" %-% Cl9 
Zn IV 1 228.482 60 3d»(,G)4s-3d8('G)4p AK,   vHi° % - % CI9 
Zn IV 1228 646 50 3d8('F)4s - 3d8(3F)4p a'F   z'F" %-% CM 
Zn IV 1229 062 !5 3d8(3P|4s - 3d8(3P)4p a'P   y'P" %-% C!9 

Zn IV 1231.458 25 3J"(3F)4s - 3d»(3F)4p a'F  z'D" %-% Cl9 
Zn IV 1233.806 10 3d8('D)4s-3d9(3Pi4p b2D - y'D' tt-% Cl9 
Zn IV 1234 857 20 3d8<>D)4s-3d8<3P)4p b'D - y'D" %-% Cl9 
Zn IV 1236 768 1 3dB(3P)4s - 3d8(3P)4p a'P - x'D"        ? lk -% Civ 
Zn IV 1237.250 25          i 3d8(3Fl4s-3d8(3F)4p a'F  i*G° %-% C!9 

Zn IV 1239.102 40 3d8(:,F)43-3d8(3F)4p a'F - z'D %-% CI9 
Zn IV 1239.602 40b 3d"(3P)4s   3ds(3P)4p a'P   x'D" tt-% CI9 
Zn IV 1243.157 40 3d*(3P)4s - 3d8(3Pi4p :isP-x2D° %-% Cl9 
Zn IV 1246.260 3 3d8(JF}4s - 3de(3F)4p a'F - ZHJ° *h-% C'!9 
Zn IV 1247 000 10 W»(*F)4s - 3d"fF)4p a'F - z'F" %-% Cl9 

Zn IV 1748.184 15 3d8(3P)4s • 3d'(3P)4p a'P-x'D" %:-% CI9 
Zn IV 1249.083 3 3d8('D)4s-3d8(3P)4p h2D   y'D" %-H Cl9 
Zn IV 1249.402 5 3d8<'D)4s-3d8(3P)4p b2D - v«D° %•% Cl9 
Zn IV 1249.676 40 3d*(:>F)4s-3d8(3F)4p a'F   z2F" %-% C!9 
Zn IV 1250.466 30 3d8(!D)4s-3d8(3P)4p b2D - y'D" %-% Cl9 

Zn IV 1253.664 40 3d*(»F)4s-Jd*(3F)4p a'F - zJD° %-% CI9 
Zn IV 1257.291 30 3ds(3F)4s • 3d"r3F)4p a'F - z'F" %-% Cl9 
Zn IV 1259.673 5 3d'(3F)4s - 3d8(3F)4p a'F - z'G" %-% Cl9 
Zn IV 1264.205 0 3d8('P)4s-3d8(3P)4p a'P - z'S" %-% CI9 
Zn IV 1265.223 3 3d8(3P)4s   3d8('G)4p a'P - x'F" %-% CI9 

Zn IV 1265.716 60 3d"(3F)4s   3d"(sF)4j, a'F - z'F" %-% CI9 
Zn IV 1267.397 40 3d8(3P)4s - 3d8(3P)4p a2P-z'S" %-v» CI9 
Zn IV 1269.144 4 3d8(=F)4s - 3d8«3F!4p a'F - z'D" %-% Cl9 
Zn IV 1272.192 50 3d8(sF)4s - 3de(3F)4p a'F - z»G° % -% Cl9 
Zn IV 1272.963 60 3d8(3F)4s   3d8(3F)4p a'F - z'F" % - Vi Cl9 

Zn IV 1273.&18 30 3d8('D)4s-3d8(1D)4p b2D - z'P" %-% Cl9 
Zn IV 1275.756 40 3d9(,F)4s-3d8('JF)4p a'F - z'F" % ■% Cl9 
Zn IV 1277.1 ;o 60 3d8(3P)4s - 3d8(3P)4p a'P - y'D° %-% Cl9 
Zn IV ! 278.49! 20 3d8(3F)4s-3d8(3F)4p a2F - z'F" % -% C19 
Zn IV 1280.443 60 3d8(:lF)4s-3d,i(3F)4p a1F - z'F" %-% Cl9 

Zn IV 1281.292 15 3d8(3P)4s   3d9(3P»4p a'P-z'S" % -VJ Cl9 
Zn IV 1282.027 20 3d*(3P)is • 3d8(3P)4p a'P   y'D" ■% -% C19 
Zn IV 1282 363 50 3d8(3P)4s-3d8(3P)4p a'P • y'D* %-% C19 
Zn IV 1283.497 50 3d8(3F)4s - 3u3(3P)4p a'P   y'D" %-% C19 
Zn IV 1284.185 40 3d8(,D)4s-3d8(in)4p b'D   y'D° %-% C19 
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Zn IV Zn IV 

Element Wavelength Intensity      Multiple! !                          Coiifitvxaiioa Terai 
 j 

J   i References 

Zn IV 1284.382 50 M»(»P)4* - M'ePMp a4P-y4D' %-M. C19 
Zn IV 1284.715 50 3d"(*P)4*   3d'PP)4p a4P-y4D° •+-* Cl9 
Zn IV 1288.875 40 3d»(»P)4s - M»(*F)4p s.4F-y4D" %-ft C19 
Zn IV 1290.440 40 3d*('D)4s   3d«('D)4p b»t> zir %-% Cl9 
Zn IV 1291 795 5C 3d»{'F)4s - 3d»(»F)4p a"F   z4F" %-% Cl? 

Zn IV 1292 484 60 3d,('F)4s-3d«(sF)4p a«F - i*V %-*, C19 
Zn IV 1294 306 10 3d«(*F)4s - 3d»('F)4p a4F   i*G° V,-\ CI9 
Zn IV 1296.589 50 3d,(»F)4»  3d'(JF)*p a4F - z4F° %-% Cl» 
Zn IV 1296.730 50 3d»('F)4s   3d»(»F)4p a'F - ;4F* »A-% Cl9 
Zn IV 1301.082 30 3d«(:D)4s-3d,('D)4p b»D - y'D"       ? %-•* Cl«,KS 

Zn IV 1301.204 50 3d»('D)4»   3d,('D)4p b*D   y'F %■% Cl9 
Zn IV 130! 865 40 3<"'(3F)4s   3d*(»F)4p a'F  z<G* %-% CI9 
Zn IV 13Ö6.097 40 3d»(3P)4s - 3d»('P)4p a2P  y2P° Vt-Vt CI9 
Zn IV 1306.641 60 3d'(3F)4s-3d»{:»F)4p a'F - zS}' ft "h C19 
Zn IV 1311 939 50 3d»('D)4s   3d,('D)4p b2D - 7SP° %-% Ci» 

Zn IV 1317.975 50 3d«{2F)4s-3;.''(3F)4p a»F   z»F %-% CI9 
Zn IV 1319.200 5 3d«('D)4s   3d»('DMp b*D  v*D' %-% Cl<< 
Zn IV 1320 699 50 3d,('F>45   3d-(»F)4p a4F  z«Cr •A-% Cl9 
Zn IV 1321.188 50 3d»(sF)4s - 3d*(JF)4p a'F - z=F° %->k Cl9 
Zn IV 1322.308 50 3d«('F)4s - 3d"(3F)4p a4F   z«G° %-% Cl° 

Zn IV 1322.414 50 3d8(3F)4s • 3d»(sF)4p a*F   z2D" %-% C!9 
Zn IV 1325.659 5 3d8(sP)4s-3d,r'D)4p a'P z*r %-% Cl9 
Zn IV 1325.831 30b 3d"('D)4s - 3d*. <D)4p b'Dy'F'       ? »A-5* CI9 
Zn IV 1326.708 50b 3d8(2F)4s - 3d*'sF)4p a*F - :*G° tt   * C19 
Zn IV 1129.061 5 3d8(3F)4s ■ 3d»CF)4p a2F  z>G0 %-Vt Cl» 

Zn IV 1329 923 40b 3d"('G)4c-},i«('G!4p a*G - x»P n-tt CI9 
Zn IV 1330.297 40b 3ds(3r;4s   3d"(»P)4p **P-s»-D° %-»4 C19 
Zn IV i 3 3 i.390 40 M*<*P)4s • M»(»D)4p a4P - z2P° *-*! C19 
Zn IV 1333.168 40 3d«(»P)4s - 3d»('P)4p aip. yi<>« V%-*i C19 
Zn IV 1333.2% 50 3d8(3F)4s - 3d"(*F)4p a'F - z'D* %-% C19 

Zn IV 1336.81S9 40 3d8<3P)4s - 3d»(1D)4p a4P   y2D° %-% C19 
Zn IV 1 340.162 50 3d8(3P)4s-3d8(3P)4p a2P - x2DJ %-% C19 
Zn IV 1342.720 50 3ds(3P)4s   3d*i'D)4p a4P - y»D° % -tk Cl9 
Zn IV 1343.794 50 3d8(»D)4s-3d»('D)4p b2D   y2F° %-•* Cl«J 
Zn IV 1344.063 50 3d8(3F)4s-3d"(2F)4p a'F - iS.y %-% C19 

Zn IV 1345.622 10 3ds(3P)4s   3d»(2P)4p a2P - x2D' %-% CI9 
Zn IV 1347 949 50 3d"f1F)4s-3d,(3F)4p a4F   zKV % - 'A CI9 
Zn IV 1348.354 40 3da(3P)4s - 3d,('D)4p a4P   z2P° % -Vi C'I9 
Zn IV 1349.872 50 3d8(3F)4s-3d"(3F)4p a'F-z'G" %-% C19 
Zn IV 1350.968 !0b 3d8(3P)4s-3d"(T))«p a4P - z2P° ■A-% CI9 

Zn IV 1352.247 40 3d8(3F)4s   3d"(3F)4p a2F - z'F" %-% C19 
Zn IV 1352.876 6C 3d8('G)4s-3J8(1G)4p a2G - x2F= %-% C19 
Zn IV 1353.476 3 3d8!'G)4s-3d8(»G)4p aH3 - x2F° %-% CI9 
Zn IV i 355.967 40 3d8(3P)4s-3d*('D)4p a4P - \HY %-% Cl» 
Zn IV 1356.178 50 3d8('G)4s-3ds(1G)4p a*G   ?.2H° "A-1^ CI9 

Zn IV 1357.787 50 3d8(3F)4s - 3d8(3F)4p a4F - z'D" %-% CI9 
Zn IV 1358.608 30 3d8CP)4s   3da('D)4p a4P - y3Dc %-% CI9 
Zn iV 1359.460 50 3d"(1D)4s-3d8(3P)4p b2D - z'P° %-% C19 
Zn IV 1361.32! 50 3d8(3P)4s - 3d8('D)4p a4P - y2F° %-% Cl» 
Zn IV 1361.979 60b 3d8(3P)4s-3d8('D)4p a4P   y2D" %•%    CI9 

Zn IV 1363.413 60b 3d8(3F)4s   3da(3F)4p a2F - 7.2F° %-% JC!9 
Zn IV 1363.913 69 3d8(3F)4s - 3da(3F)4p a4F - z'D" % - «4   C19 
Zn IV 1365.233 60 3d8f1D)4s-3dB(3P)4p b2D - z'P' 'Vs -*4 ICl9 
Zn IV 1368 135 8 3d8(sF)4s - 3d«('Fi4p a2F - z2D° %-% j Ci9 
Zn IV 1369.497 60 3d8(3F)4s-3d'(3F)4p a2F - zHT," %-% Cl9 

Zn IV 1370.385 60 3d«(sF)4s • id8(3F)4p a2F ■ z4F" %-% CI9 
Zn IV 1371.176 50 3d8(1D)4s-3d"(sP)4p b2D - z4P' % -Vi C19 
Zn IV 1375.304 60 3d8(3F)4s-3d"(3F)4p a2F   zHi' %-% C19 
Zn IV 1375 954 40 3d8(3F)4s-3d8('F)4p a4F   z4D° %-% C19 
Zn IV 1377.621 60 3d8PF)4s-3d8(3F)4p a4F - z4D° % ■% Cl9 

Zn IV 1382.035 15 3d8(3P)4s - 3d"('D)4p a4P - y2F° %-% C19 
Zn IV 1384 341 40 3d8(1D,>4*-3d,(3P)4P b2D - 74P° %-% CI9 
Zn IV 1385.473 4 3d8r3P)4s-3d8(3P)4p a2P - y4D° "h. - % C19 
Zn IV 1385.908 6 3d8(3P)4s-3d8(3P)4p a2P  y4D° %-% C19 
Zn IV 1387.046 50 3d8(lGt4s-3d8{"G)4p a»G-z2H° %-% C19 

H    He   Li   Be B   C   N   0 F   N*    Na Mg   Al   S .   P   S   Cl   Ar   K   Ca   Sc   Ti   V   C:   H n   Fe   Co   Ni   Cu   Zn ^Ja   Ge As   Se   Br Kr 
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Zt! IV Zn IV 

Kicnrai Wavelength lateosily Multiple! Configuration Term J  J Refereoco 

Zn IV 13*7.215 50b 3<r«(»P)4f - 3d*(»P)4p a'P  v*D' %-»* Cl» 
Zn IV 1387.695 50 34»(»G)4» - 3d*('G)4p a«G   i»H* %-% C19 
7o IV 1388.258 50 3d,(*»»)4»-M"{,D)4p a4P  y*F ¥•-% CI9 
Zn IV 1391.216 60b M«('F)4* - M8(»F>4p a4F z«D* %-% Ci» 
Zn IV 1393.01» 50 3<S«(>F)4s - 3d»(*F>4p a«?  z'V % -«* CI9 

Zn IV 1394.509 50 3<I*(*F)4» - 3d»(»F)4p a'F z*F° V/-»A Ci* 
Zn IV 1400.111 50 3d,(»F)4s - 3d8(*F)4p a«F z4F" '*-% CI9 
Zn IV 1402.097 20 3<S,(sP)4s   3d«(3P)4p a*P - y*D' ■A-% C19 
Zn IV U02.5O0 35 M*(sP)4s   3d«(3P)4p a«P  y*V>' V%   * Cl» 
Zn IV 1403.954 40 3J»('F)4s - 3d"(3F)4p a'F - z«G* %-•* Cl« 

Zn IV 1409.370 60 3dVF)4s-3d*(3F)4p «*F-i«D* %-Vt CI9 
Zn IV 1410.310 25 34»(»F)4s - 3d*(3F;4p a4K  z4D° %-»* CI9 
Zn IV 1411.015 60 3d*(*P)4s - 3d'(3P)4p a4P  z4P° %-lk C!9 
Zn IV 1412.9% 10 3d*CG)4s-3d»(3P)4p a«G   x3D* Vt-H, C19 
Zs IV 1413.867 50 3d«(*P)4s - 3d«(»P)4p a4F - z4P° Vi-Vi CI9 

Zn IV 1418.667 40 3d»(3P)4s - 3J*(3P)4p a4P - z-r »*-% CI9 
Zn IV 1419.572 40 3dVF)4s - 3d«(3F)4p a»F  z4»-° VI-% CI9 
Zn IV 1425.002 25b 3d*(3P)4s ■ 3<J'('P)4p a4P - z'J»° %-% Cl9 
Zn IV 1425.210 50b 3d«(»P)4s - 3d8('P)4p a4P z*r %-% CI9 
Zo IV I42T759 10 3d»(»F)4s - 3d8(3F)4p aVr->iG° %•% CI9 

Zn IV 1427.879 40 3d"CP)4s - 3d8(3P)4p a4P   z4F %-% CI9 
Zn IV 1431.592 8 3d*(iT)4s - 3d8(3P)4p a4P-z4P" %.% CI9 
Zn IV 1436.577 40 3d«(»P)4s-3d,(,D)4p a'P z«r %-% C!9 
Zn IV 1438.558 15 3d«(»F)4s - 3d8(sF)4p a4F - z4D° *-% CI9 
Zn IV 1449.496 40 3d*('G)4s   3d8(sP)4p a«G - y*D° %.-% CI9 

Zu IV 1449.83? 40b 3d»(3P)4s   3d8('D)4p a»P - y«D° %-«* C19 
Zn IV 1454.46} 25 3d'CP)4s - 3d«('D)4p a3P-z»F yk-% C19 
Zn IV 1455.630 30 3d«(3F)4s - 3d8(3F)4p a3F - z*G° %-% C19 
Zn IV 1459.964 40 3d«('F)4s - 3d"(»F)4p 2»F   z^" %-% C19 
Zn IV 1463 283 30 3d*(»P)4s - 3d*('D)4p a3«' - z«P° %-% CI9 

Zn IV 1465 386 20 3d«('G)4s   3d8(3P)4p a»G - y4D° %-% CI9 
Zn IV 1472.256 20 3d"<IP)4s-3d*(,D)4p a»P - y'lT %-% CI9 
Zn IV 1476.410 40 3d'(3F)4s - 3d'('F)4p a3F - z4D" *-% C19 
Zn IV 1481.232 30 3d8(3F)4s - 3ds(»F)4p a»F - z^" **-% CI9 
Zn IV 1481.837 25 3d'(sP)4s  3d*(,D)4p a'P • z3P" %-*4 Cl? 

Zn IV 1493.146 40 3d8(3F)4s - 3d*('F)4p a3F - z4D" %-% CI9 
Zn IV 1503.079 30 3J"(3P)4s-3d"(,D)4p asP   y3F" %-% C19 
Zn IV 1515.425 15 3d»('D)4s - 3d«(3F)4p b'D - .>*F %-% Ci9 
Za IV 1529.833 25 3d»(3F)4s - 3d8(3F)4p a3F-2«D° %-% CI9 
Zn IV 1531.372 25b 3d»(!D)4s-3d»('F)4p b*D - z*D° •*-* C19 

Zn IV 1533.667 20 3d8(3F)4s - 3d"(3F)4p a»F - z4D' %-% CI9 
Zn IV 1535.415 25 3d8(»G)4s - 3d3('D)4p »*G - y'D° %-% C19 
Zn IV 1539.068 6 3d»('D)4s - 3d8(3F)4p b»D - z'F %-% CIS 
Zn IV 1546.454 20b 3d8(3P)4s - 3d8(3P)4p a*P-z'P° %-% CI9 
Zn IV 1553.941 20 3d»(3P)4s - 3d8(3P)4p a3P   , 4P° %-% C19 

Zn IV 1555.431 20 5d3('D)4s-3d8(sF)4p b'D  zsD° %-% CI9 
Zn IV 1557.881 20 3d»(3P)4s-3d8(3P>4p a»P - ?4P° %-j/i C19 
ZE IV 1558.971 25 3d«<'G)4s - 3d*('D)4p a*G - y»F %-% C19 
Zn IV 1559.709 15b 3d"('G)4s - 3d"('D)4p a»G - y*F %-% CI9 
Zn IV 1571.207 5 3d«('D)4s - 3d«(3F)4p b'D - z3F° %-% C19 

Zn IV 1574 833 20 3d8(3P)4s - 3d8(3P)4p a*P-z4P° ■A-3* C19 
Zn IV 1577.504 20 3d8('D)4s  3d8(3F)4p b3D   z3D° »&■■% Cl9 
Zn IV 1587.036 5 3d8(1D)4s-3d8{3F)4p b'D - z^0 •%-% CI9 
Zn IV 1595.258 30 3d»(,G)4s   3d»('D)4p a^ - y3F° %•% Cl9 
Zn IV 1597.563 50b 3d«(3P)4s- 3d*(3F)4p a4P-z«F° %-% C19 

Zn IV 1603.088 6 3d«('D)4s   3d8(3F;4p baD  z3D° %-% CI9 
Zn IV 1606.907 12 3a'(3P)4s-3da(3F)4p a4P-z3D° %-% C!9 
Zn IV 1610.574 3 3d6(3P)4s - 3d8('F)4p a4P - z'D" %   % C!9 
Zn IV 1612.688 10b 3d8(,D)4s-3d,(sF)4p bsD - z4F° %-% CI9 
Zn IV 1615.345 8 M8(3P)4s-3d8(3F)4p a'P zsD° %-% Cl9 

Zn IV 1620.165 40 3da('D)4s ■ 3d8(3F)4p b3D  z4F° %-% C19 
Zn IV 1639 318 100b 3d"('D)4s • 3d8(sF)4p b'D  z4F°        ? %-% C!9 
Zn IV 1646.290 8 3d8('D)4s - 3d8(3F)4p b3D  z4F° %-% CI9 
Zn JV 1647.16! 2 3d*('D)4s   3d8(3F)4p b'D  zT %-% CI9 
Zn IV 1657.790 5 3d"(3P)4s - 3dr(»F)4p a'Pj'D' %■% CI9 
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Zn IV Zn VI 

Kiemen! WiveJcEftb Intensity Multiple! |                        Caaffuriüoo Tens ]■! fief er.: two 

Zn !V 
Zn IV 
Zn IV 
Zn IV 
Is. IV 

1666.760 
1677.399 
1700 788 
1704.971 
1705.997 

60 
2 
2 

10b 
:5b 

3<J*CP)4s - 3d'(»F)4p 
3d»(5P)4s - 3d»(>F)4p 
3d«(*P)4s - 3d*(*F)4p 
3d*(»F)4s - 3d»{'F)4p 
3d«(*P)4» - 3d«(*F)4p 

a4P -t*D' 
a4P  zKT 
*4P z4F* 
a4P - z4F* 
a4P  z4F* 

Cl9 
CI9 
Cl9 
Cs9 
Cl9 

Zn IV 
Zn IV 
Zn JV 
Zn IV 
Zn JV 

1714.457 
1/29.760 
1743.734 
1744.502 
1745.998 

15b 
to 
15 
12 
25 

3d*('P)4s - 3d»(iF)4p 
3d«(«D)4s • 3d»(»F)4p 
3d*(,P)4j - 2d*(*F)4p 
3d*('D)4s - ^d»(aF)4p 
3d»('D)4s - 3d»(,F)4p 

a4P - z4F* 
b*D  z*G° 
a4P-z4F* 
b*D z*D- 
b*D - z4D" 

CI9 
C19 
C19 
C19 
Cl9 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

1751.4« 
1772*43 
17T.404 
17Ü8.0I5 
! MX). 147 

8 
1 

40b 
0 

15b 

3d"(»P)4s - 3d»C'F)4p 
3d*(*P>4s - 3d«(»F)4p 
3d»('D)43 - 3<i«(,F)4p 
3d»(*P)4s - 3d»<»F)4p 
3d»(,P)4s - 3d»(3F)4p 

a*P  z»F'        ? 
aJP-z»D° 
b*D - z4D° 
a'F  z*G° 
a»?  z»D° 

Cl9 
C19 
Cl9 
C19 
Cl9 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

1801 704 
1809.521 
1814.222 
1834.966 
1835.124 

80 
20 
7; 
30 
50 

3d*('D)43   3d«(JF)4p 
M'(»P)45 - 3d,(1F)4p 
3d«(,P)4s   3d,(*F)4p 
3d*f,P)4s - 3d»{»F)4p 
3d»(tD)4s-3d*(,F)4p 

b»D  z4D° 
a4P-z4D' 
a4P  z4D° 
a'P-z'D" 
b*D  z4D" 

Vi-Vi 

Cl9 
Cl9 
Cl9 
CI9 
C19 

Zn IV 
Zn IV 
Zn IV 
Zn IV 
Zn IV 

1837 680 
1844.909 
1849.791 
1856.025 
1877.976 

1 
75 
75 

5 
50 

3J»{»P)4s   3d'(»P,4p 
3d»(*P)4s - 3d,(»F)4p 
3d*(*P)4s - 3d'(JF)4p 
3d»CP)4s - 3d'(3F)4p 
3d,(1G)4s-3d"(,F)4p 

a4P z«G* 
a4P-z4D" 
a4P   z4D° 
a4P   z4D° 
a»G - z'F 

c» 
Cl« 
C19 
CI9 
CI9 

Zn IV 
Zn IV 
Zn IV 
Za IV 
Zn IV 

1881.861 
1907.168 
1913.521 
1919.019 
1963.112 

90 
90 

1 
100b 
60 

3d»('D)4s   3d«(3F)4p 
3d»('P)45   3d«(»I")4p 
3d"t*P)4s   3d8(sF)4p 
3d,(aP)4s - 3d'(JF)4p 
3d»('G)4s-3d«<'F)4p 

b*D - z'V 
a4P  z4D° 
a»P  z4f° 
a4P-z4D° 
a«G - z»F 

CI9 
C19 
C19 
C!9 
C19 

Zn IV 
Zn IV 
Zn IV 

1974 254 
1987 874 
1989.190 

15 
35 
10b 

3d»('G)4s-3d'(1F)4p 
?d«('G)4s-3d"(,F)4p 
3d»('G)4s   3d»(»F)4p 

a*G - z'D° 
a«G   z«G° 
a*G - z"G° 

CI9 
C!9 
C!9 

ZINC V (Zn4+), Z = 30 
Ground State  3s22s22pe3s23p63d6 3¥4 (26 electrons) 

Ionization Potential [702 000] cm1; [87j eV 

ZINC VI (Zns+), Z = 30 
Ground State  ls22s22p63s23p63d7 «F9/2 (25 electrons) 

Ionization Potential [919 000] cm1; [114] eV 
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Zn VII 

ZINC VII (Zn«+), Z = 30 

Ground Stale  Is:!?.s22ps3sI3p«3d6 SD« (24 electrons) 
Ionization Potential [1 161 OOOj cm ';  [144) cV 

Zn X 

ZINC VIII (2n74), Z = 30 
Ground State  !s22s22p63s23p63d5 6S52 (23 electrons) 

Ionization Potential [1 420 000] cm !; [176] eV 

ZINC IX (Zn9+), Z - 30 
Ground State  ls22s22p63s23p63d4 SD0 (22 electrons) 

Ionization Potential [1 670 000] cm ';  [207] eV 

ZINC X (Zn81), 7. = 30 

Ground State  ls22s22p63s23p«3d3 4F3/2 (21 electrons) 
Ionization Potential  [2 033 000] cm1;  [241] eV 
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Zn XI Zn XIII 

ZINC XI (Zn10+), Z = 30 
Ground State  lsa2s22p63s*3p«3d* 3F» (20 electrons) 

Ionization Potential [2 226 OOOJ car1; (276) eV 

r- lemcM Wavelcoftfc Intensity    ! Multiple! 1                          Configuration Term " tti'crences 

Zn XI 74.17.1 

i                 i                ..... 

60                                                   3d'-3d4f g*FKi° - F37 
Zn XI 74.213 80                                                      3d*-3d4f g'f   >GI j-4 E37 
Zn XI 74.337 160                                                      3d*   3d4f g'F   KT 4-5 E37 
Zn X! 74412 10 3d'   3d4f g'f - Hi' 4-4 E37 
Zn XI 74 669 10 3d« - 3d4f g'F  >F° 2-3 Ei7 

Zn XI 74.724 20 3d*-3d4f g*¥  'F° 2-2 E37 
Zn XI 74.836 20 3d1   3o4f g'f - 'F- 3   3 EJ7 
Zn Xi 74.8% 10 3d*   3d4f ^F-'F" 3-2 E37 
Zn XI 74 940 20 3d»   3d4f g'ir   "F* 4-4 I-:i7 
Zn XI 75.Q50 10 3d*   3d4f g'F-'F" 4-3 E37 

Zn XI 75.406 20 3d*   ?d4f ■D   'Fu 2-3 E37 
Zn XI 7V590 120 3d*-3d 41 'D-'D" 2-2 E37 
Zn XI 75.6J5 10 3d»-3.J4f JP  3)X 0-1 F.37 
Zn XI 75.663 20 

i 
3d» • 3d4! »P-=D° 1 -2 E37 

ZINC XII (Zn114), Z = 30 
Ground State  ls22s22p63s23p63d 2D3,2 (19 electrons) 

Ionization Potential [2 508 400] cm >;  [311 ] eV 

r-lernen! Wavelength     j   Intensity    ! Multiple! Configuration Term J - j    i    R-fertnces 

Zn XII 54.409 10 3d   5f g»D - 2F ' %-% E37 
Zn XII 54.544 !0 3d   5f g2D  8F° % -% E37 
Zn XII 68.27! 40 3d-4f g*D-*V % -% H37 
Zn XII !     68.495 120 3d-4f g2D - 2F % - % HJ7 
Zn XII !    126.786 

i 
40 3ps3d-3p53d2 g*n nr % .. % G17 

Zn XII I   in. 346 40 3p63d-3p53dJ g*D - Hr % -% G17 
Zn XII '   127.6.3! 40 1                      3p63d-3ps3d2 g2l)  2D %-% Gl7 
Zn X!I 128.518 20 3ps3d-3p53dl g2D - 2P" % -i«. G17 
Zii XII |    138.448 40 I                      3p"3d- 3p53d2 ^D-2!' % -7/s GI7 
Zn XII 140.283 J      ..   _  40 i                      3p«3d-3ps3d2 

.1                     ...                 
g»D-2F %-% Gl7 

Element 

Zn XIII 
Zn XIII 
Zn XIH 

Wavelength 

S0.248 
61.3<:6 

131.082 

ZINC XIII (Zn124), Z = 30 
Ground State   !s22s22p63s23p6 'S0 (18 electrons) 
Ionization Potential  [3 395 700] cm1: [421] eV 

Intensity Multiple! 

20 
10 
40 

Coafiguratiofl 

3p«-3ps(2P°)4s 
3p* - 3p5(2P°;.4s 
3D,,-3ri

5(Il>°13d 

Term 

S'S-'AJ'/a]" 
g'S %[%]' 
«'S   «P» 

J  J 

0-1 
0 I 
0-1 

 I. 

Refeiemes 

E37 
E37 
G! 7 
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Zn XIV zn xvm 
ZINC XIV (Zn»»+), Z = 30 

Ground State !s*2ss2p«3s*3p« *PJ,» (V electrons) 
Ionization Potential [3 661 900] cm»; [454J eV 

ZINC XV (Znw+), 7. = 30 
Ground State  lsI2s*2p83s*3p* 3P2 (16 electrons) 
Ionization Potential [3 944 200) cm '; [489] eV 

ZINC XVI (Zn15+), Z - 30 
Ground State  ls22s22ps3s23p3 *S&7 (15 electrons) 

Ionization Potential [4 323 000] cm1; [536] eV 

ZINC XVII (Znl6+), Z = 30 
Ground State  is22si2p63s23p5E 3P0 (14 electrons) 
Ionization Potential [4 637 800] cm1; [575] eV 

ZINC XVIII (Zn"+), Z = 30 
Ground State  ls22s22ps3s23p 2P?,2 (13 electrons) 
Ion^atioö Potential [4 952 400] cm1;  [614] eV 
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Zn XIX 

ZINC XIX (Zn,8+), Z = 30 
Ground State  ls12s*2p«3si % (12 electrons) 

Ionization Potential [5 622 OOOJ cm •; (697] eV 

Zn XXI 

ZINC XX (Zn1«»), Z = 3C 
Ground State  is22s*2p«3s *S,„ (11 electrons) 
Ionization Potential [5 950 700] cm '; [738] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Zn XX 26.33 10 
j-                                           ■               —    . 

3p-5d »P°-»D %-% F30 
Zn XX 26.62 30 3p  3d *P°  SU %-% F30 
Zn XX 30.08 20 3d - 5f »D  *F* %-*. F» 
Zn XX 30.14 30 3d-5f »D -*F* %-% F30 
Zn XX 34.06 60 3s-4p g*s-*r V»-*h FW 

Zn XX 34.27 30 3s   4p g*s *r %• V, FJ0 
Zn XX 36.20 50 3p-4d »p- «D Vi -% FJ0 
Zn XX 36.74 70 3p-4d »P*  JD *-% F30 
Zn XX 42.83 70 3d-4f »D-'F* *-% F30 
Zn XX 42.93 80 V-4f »D-*F %-% F30 

ZINC XXI (Zn*"), Z = 30 
Ground State  ls22s22p8 % (10 electrons) 

Ionization Potential  14 969 000 cm ';  1855.9 eV 

Element Wavelength Intensity Muitiplet Configuration lenn J-J References 

Zn XXI 
Zn XXI 
Zn XXI 
Zn XXI 
Zn XXI 

9.77 
10.47 
10.67 
10.80 
11.51 

1 
60 
40 
20 
40 

2s,2p«-2s2pe3p 
2p»-2p»3d 
2p«-2ps3d 
2p«-2ps3d 
2p«-2p53s 

'S   'P° 
«S-'F 
'S - »D° 
'S - *P° 
'S - 'P° 

0-1 
0-1 
0-1 
0-1 
0-1 

F29 
F29 
F29 
F29 
F29 

Zn XXI 11.76 60 2p*-2p43s :S . ip» 0   1 F29 
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Zn XXII Zo XXVI 

ZINC XXII (Zn*,+), Z = 30 
Ground State  ls*2s*2p5 2P^ (9 electrons) 

lonization Potential {15 753 00CJ cm .J   c' 

ZINC XXIII (Zn22+), 7. = 3C 
Ground State  ls*2s22p'1 3P2 (8 electrons) 

lonization Potential [16 6% 000] cm '; [2070] eV 

ZINC XXIV (Zn23+), Z = 30 
Ground State  ls22s22p3 «S^ (7 electrons) 

lonization Potential [17 874 000] cm';  [2216] eV 

ZINC XXV (ZnM+), Z = 30 
Ground State  ls22s22p2 3P0 (6 electrons) 

lonization Potential [18 954 000] cm1;  [2350] eV 

ZINC XXVI (Zn25*), Z = 30 
Ground State   ls22s22p 2PJ/2  (5 electrons) 

lonization Potential [19 995 000] cm »;  [2479] eV 
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Zn XXVII 

ZINC XXVII (ZnM+), Z = 30 
Ground State  Is12s2 'So (4 electrons) 

Ionization Potential [21 350 000] cm1; (2647] eV 

ZINC XXVIII (Zn"+), Z = 30 
Ground State  ls22s 2S,/2 (3 electrons) 

Ionization Potential  [22 423 000] cm »; [2780] eV 

Zn XXX 

ZINC XXIX (Zn2,H), Z = 30 
Ground State  Is2 'S0 (2 electrons) 

Ionization Potential  [95 692 000] cm1;  [11864] eV 

Element Wavelength     ]   Intensity    j Multiplet Configuration Yen» J   J   j    References 

Zn XXIX 
Zn XXIX 

1.18 
1.39 

,__     „ 

ls*-ls3p 
!s2-Is2p 

ÄS-»P° 
g'S-'P" 

0! 
0   1 

Cll 
C'.l 

ZINC XXX (Zn29+), Z = 30 

Ground State  Is 2St/2 (1 electron) 
Ionization Potential [99 910 000] cm >: [12387] eV 

filemcnl Wa"eleng!h     i   Intensr.y Multsplet Configuration 
1 
i 

Term J-J References 

Zn XXX 1.34      P 

_           .   . ,  

Is   2p 

-    _     .     J 

lh -% KH 
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Ga i 

GALLIUM I (Ga0+), Z = 31 
Ground State  l«»2s»2p-3.«3p«3d»4H4p tp-, (31 electrons) 

Ion^ation Potential 48 387.63 cm-; 5.999 eV 

Ga II 

GALLIUM II (Ga1+), Z 
Ground State  ls22s22p63s23p«3d,04s2 

Ionization Potential  165 458 cm 

= 31 

*S0 (30 electrons) 
'; 20.51 eV 
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Ga III Ga IV 

GALLIUM III (Ga*+), Z = 31 
Ground State  ls22s22p«3sa3p«3dl04s 2S„2 (29 electrons) 

lonization Potential 247 700 cm '   30.71    V 

Element Wavelength Intensity   j Multiple) |                        Configuration Term j j Referear.es 

Ga III 619%     P 100 
 1 

4s - 5p S'S-'P" %-% L2 
Gz in 622.04     P 100 i                            s-5p g»S-2P° Vi-Vt L2 
Ga HI 1267.2: !50 4p - 4d >P°-»D Mr-% L2 
Ga III ■193.50 2T0 4p-4d »P° - »D %-% L2 
Ga HI 1295.45 100 4p - 4d «p°- «D %-% L2 

Ga HI 1323.15 300 4p-5s *P° - 2S %-% 1.2 
G? HI 1353.94 400 4p-5s ip».ss %-% 1.2 
Ga II! 1495.10 500 4s-4p g2S-2P° Vi-% L2 
Ga III 1534.51 500 I                             4s -4p 

_       1                            _    _ 
«2s - *r fc-% L2 

GALLIUM IV (Ga3+), Z = 31 
Ground State  ls22s22p63s23p63di0 »S0 (28 electrons) 

lonization Potential 517 W) cm"1; 64.2 eV 

Element Wavelength 
 , 

Intensity Multiple) Configur_tii.a Term J-J References 

Ga IV 422.5 200 3d10-3d9(2D)4p ?>S-3D° 0-1 Ml 
Ga IV 423.6 250 3d10-3d9(2D)4p g»S - >P° 0-1 Ml 
Ga IV 440.3 50 3d10-3d9'2Di4p t<S-*P* 0-1 Ml 
Ga IV 1137.1 50 3d9(*0)4s-3d9l2Dy4p D-'D° 3-2 Ml 
Ga IV 1156.2 250 3d9(2D)4s - 3d9("»4p 3i) - >D° 2-2 Ml 

Ga IV 1163.6 150 3d9(2D)4s - 3d9<2D)4p 3D ■ 3D° 2-1 Ml 
Ga IV 1170.6 500 3d9(2D)4s-3d9<2D)4p 30 - »F° 3-3 Ml 
Ga IV 1171.7 20 3d9(aD)4s - 3d9(2D)4p 3D - lP° 2-1 Ml 
Ga IV 1185.3 400 3d9'2D)4s-3d9(2D)4p 3D-'D° i -2 Ml 
Gn IV 1186.0 20 3ds(2D)4s - 3de(2D)4p 3D - 'D° 3-2 Ml 

Ga IV 1190.9 450 3d9(2D)4s-3d9(2D)4p 30 . iF° 2-3 Mi 
Ga IV 1193.0 450 3d9(2D)4s-3d9(2D)4p 3D - 3D' 1 -1 Ml 
Ga IV 1195.1 500 3d9*2D)4s-3d9(2D)4p 3D - 3D° 3-3 Ml 
Ga IV 1201.6 200 3ds(2D)4s - Jd"(sD)4p 3D - »P° 1 -1 Ml 
Ga IV 1206.9 500 3d9(2D)4s-3,l(!(2D)4p 3D - 3D° 2-2 Ml 

Ga IV 1216.2 0 3d9(2D)4s-3d9(2D)4p 3D - 3D° 2-3 Ml 
Ga IV 1228.0 500 3d9(2D)4s-3d8(2D)4p 'D   'D° 2-2 M; 
Ga IV 1236.4 150 3t<9(2D)4s-3d9(2n)4p 'D-3iy 2-1 Ml 
Ga IV 1238.6 250 3d9(2D)4s-3d9(2D)4p 3D - 3D° 1-2 Ml 
Ga IV 1241.7 5C 3d"(2D}4s - 3d9(!D)4p 3D . 3F» 3-2 Ml 

Ga IV 1245.5 600 3d9i3D)4s-3d9(2D)4p •D-'P° 2-1 M: 
Ga IV 1258.7 750 3d9(*D)4s-3d9(2D)4p 3D - 3F° 3-4 Ml 
Ga IV 1264.6 500 3d9(3D)4s-3d9(2D)4p 3D - 3F° 2-2 Ml 
Ga IV 1267.2 900 3d9(2D)4s - 3d9(2D)4p >D - »F° 2-3 Ml 
Ga IV 1279.2 500 3d9(iD)4s-3d9(2D}4p 30    3F» 3-3 Ml 

Ga IV 1285.3 600 3d9(2D)4s - 3dB(::D)4p ■D-3D° 2 -2 Ml 
Ga IV 1295.9 750 3d9(2D)4s-3dB(2D)4p •D - 3T)° 2-3 Ml 
Ga IV 1299.5 7<0 3d9(2ü)4s-3d9(2D)4p 30 . 3f° 1   2 Ml 
Ga IV 1303.5 750 3d*(2D)4s • 3d9(2D)4p 3D - 3F° ^-3 Ml 
Ga IV 1309.6 Ji* 3d9(2L»)4s-3d9(2D)4p 3D - aP° 2-1 Ml 

Ga IV 1314.8 250 3d9(2D)4s - 3d9(2D)4p TD - 3P° i-0 Mi 

Ga IV 1338.! 750 3dVD)4s-3dc(2D)4p 3D - 3P° 3-2 Ml 
Ga IV '347.0 150 3d»<*D)4s - 3d9(2D)4p 30    3P° i -1 Ml 
Ga IV 1351.0 100 3d"(2D)4s-3d9(2D)4p 10    3p° 2-2 Ml 
Ga IV 1364.7 50 3d»(2D)4s - 3d»(2D)4p 30 . 3p» 2-2 Ml 

H   He   Li   He   B   C   N   O    V   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Ct   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br    Kr 
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Ga IV Ga V 

t lemon' Wavelength Intecsi'.y Multiple! Configuration Term J   J References 

Ga IV 
Ga IV 
Ga IV 
Ga IV 

1395.5 
1402.5 
1405.4 
1465.9 

200 
100 
20 
50 

■' 

3d«(JD)4s - 3d»(*D)4p 
3d'(»D)4s-3d»(JD)4p 
3dV»D)4s - 3d»(*D)4p 
3d*(1D)4s - 3d»('D)4p 

'D -»F* 
■D-'P* 
»D-JP° 
'D-'P" 

2-3 
21 
1-2 
2-2 

Ml 
Ml 
Ml 
Ml 

GALLIUM V (Ga4+), Z = 31 
Ground State  ls22s22p63s23p63d9 2°s« (27 electrons) 

Ionization Potential [726 000] cm >; [90] eV 

Element Wavelength Intensity Multiple Configuration Term r J-J References 

Ga V 296.75 100 3d9-3d8('G)4p a2D - x2F° %-% KlG 
Ga V 298.36 1000 3d»   3d8('G)4p a2D  x2F* %-% Kl« 
Ga V 299.41 800 3d9-3d8(3P)4p a'D   y2P° %-% K16 
Ga V 299.95 900 3d9-3d8('G)4p a2D - x2F" %-% K16 
Ga V 300.51 900 3d9-3d8(3P)4p a2D - x2D" % -% Kl« 

Ga V 300.73 200 3d»-3d8(3P)4p a2D - x'D" %-«* K16 
Ga V 301.15 800 3d9-3d8(3P)4p a2D - y2P° %-Vi Kl« 
Ga V 302.65 10 3d9-3d8(3P)4p a2D - y2P' %-% K16 
Ga V 303.81 800 3d9 - 3d8(3P)4p a2D - x2D" *»-% K16 
Ga V 304.01 10 3d*-3d8(3P)4p a2D - x2D° %-% KI6 

Ga V 306.20 100 3d»-3d8('D)4p a2D  z2P° %-% Kl6 
Ga V 306.99 1000 3d9-3d8('D)4p a2D - y2D° fi-'k K16 
Ga V 308.24 700 3d"-3d8('D)4p as)-y2F° %-% K16 
Ga V 308.32 200 3d<,-:.d8('D)4p a2L> - y'D" %-% Kl6 
Ga V 309.61 200 3d9-3d8('D)4p a2D - z2P° %-% K16 

Ga V 310.42 10 3d9-3d8('D)4P a2D - y2D" %-% Kl6 
Ga V 311.77 800 3d9-3d8(!D14P a2D - y2D° %-% K;« 
Ga V 312.39 400 3d9-3d8('P)4p a2D - z<P° %-% Ki6 
Ga V 312.91 10 3d9-3d"(3P)4p a2D - z4P° %-% !Kl6 
Ga V 313.66 300 3dB-3d8('D)4p a2D - y2F° %-% Ki6 

Ga V 315.94 100 3d9-3d8(3P)4p a2D - z4Pr %-% KI6 
Ga V 35647 200 3d9-3d8(3P)4p a2D  z"P" %-% IK16 
Ga V 319.40 800 3d". 3d«(»F)4p a2D - z2F° %-%  IK16 
Ga V 320.53 100 3d9-3d8(3F)4p a2D  z*D° %-% K16 
Ga V 322.30 600 3d9-3d»(3F)4p a-D - z2F° %-% Kit 

Ga V 322.92 300 3d9   3d8(3F)4p a2D - z*G° % -% KI6 
Ga V 322.% 800 3d9-3d8(3F)4p a2D  z2D° %-% K16 
Ga V 323.10 300 3d9 - 3d«(3F)4p a2D - z2F° %-% Kl6 
Ga V 324.24 500 3d9-3d8(3F)4p a D - z2D° %-% K16 
Ga V 324.94 500 3d9-3d9(3F)4p aJD  z4F° %-* KI6 

Ga V 326.13 400 3d9-3dB(3F)4p a*D - z«F" %-% KI6 
Ga V 326.76 400 3d9-3d9(3F)4p a2D - z2D° % -% t* .f 

Ga V 328.64 300 3d' - 3d8(3F)4p a2D - z"F° %-% Kl6 
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Ga VI Ga X 

GALLIUM VI (Gast), Z = 31 

Ground State  1s*2s,2ps3s23p«3d8 3F« (26 electrons) 
Ionization Potential  [944 000J cm1;  (117] eV 

GALLIUM VII (Ga6+), Z = 31 

Ground State  ls22s22p63s23ps3d7 «F*» (25 electrons) 
Ionization Potential [1 186 000] cm1; [147] eV 

GALLIUM VIII (Ga7+), Z = 31 
Ground State  ls22s22pe3s23p63d6 5D4 (24 electrons) 

lonizaüon Potential  [1 444 000] cm :;  [179] eV 

GALLIUM IX (Ga8+), Z = 31 

Ground State  ls22s22p«3s23pe3d5 6S5/2 (23 electrons) 
Ionization Potential [1 726 000] cm1; [214] eV 

GALLIUM X (Ga»+), Z = 31 
Ground State  h-.*2s22p63s23pe3d4 5D0 (22 electrons) 

Ionization Potential [7.900 000] cm1;  [248] eV 
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Ga X! Ga XV 

GALLIUM XI (Ga,0+), Z = 31 
Ground State  ls22s22p«3s23p«3ds Tvs (2i electrons) 

Ionization Potential [2 420 000] cm '; (284) cV 

GALLIUM XII (Ga,I+), Z = 31 
Ground State  ls22s22p63s23p63d2 3F2 (20 electrons) 

Ionization Potential  [2 589 000] cm1; [321] eV 

GALLIUM XIII (Ga,2+), Z = 31 
Ground State  ls22s22p63s23pe3d 2D3/2 (19 electrons) 

Ionization Potential [2 887 500] cnr1; [358] eV 

GALLIUM XIV (Ga13+), Z =  31 
Ground State  ls22sz2p63s23pe >S0 (18 electrons) 
Ionization Potential [3 831 300] cnr1;  [475] eV 

GALLIUM XV (Ga14+), Z = 31 
Ground State  Is22s22p63s23p5 2P£,2 (17 electrons) 

Ionization Potential [4 113 600] cm-1; [510] eV 
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Ga XVI Ga XX 

GALLIUM XVI (Ga»s-), Z = 31 
Ground State'ls22s22p«3s33p4 3P2 (16 electrons) 
Ionization Potential [4 404 000] cm1;  [546] eV 

GALLIUM XVII (Ga18+), Z - 31 
Ground State  ls22s22p63s23p3 4S&2 (15 electrons) 

Ionization Potential [4 807 000] cm1;  [596] eV 

GALLIUM XVIII (Ga17+), Z = 31 
Ground State  ls22s22p63s23p2 3P0 (14 electrons) 
Ionization Potential [5 137 900j cnr1;  [637] eV 

GALLIUM XIX (Ga18+), Z = 31 
Ground State  ls22s22p83s23p 2P?,-2 (13 electrons) 

Ionization Potential [5 460 600] cm1;  [677] eV 

GALLIUM XX (Ga19+), Z = 31 
Ground State  ls22s22p63s2 >S0 (12 electrons) 

Ionization Potential  [6 170 000] cm1;  P65] eV 
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Ga XXI 

GALLIUM XXI (Ga*04), Z = 31 
Ground State  ls22sJ2pe3s *S„» (11 electrons) 
lonization Potential [6 517 100] cm ': [808] eV 

Ga XXV 

GALLIUM XXII (Ga21*), Z = 31 
Ground State  ls22s22p8 'So (10 electrons) 

lonization Potential (16 293 000) cm ';  [2020] eV 

GALLIUM XXIII (Gaw+), Z = 31 
Ground State  ls22s22ps 2P.^2 (9 electrons) 

lonization Potential [17 100 000] cm'1; [2120] eV 

GALLIUM XXIV (Ga23+), Z = 31 
Ground State   ls22s22p4 3P2 (3 electrons) 

lonization Potential [-8 083 000] cm ';  [2242] eV 

GALLIUM XXV (Ga24+), Z = 31 
Ground State  !s22s22p3 *S°3I2 (7 electrons) 

lonization Potential [19 301 000] cm ';  [2393] eV 
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Ga XXVI Ga XXX 

GALLIUM XXVI (Ga*8*), Z = 31 
Ground State  ls22s:'2p* 3P0 (6 electrons) 

Ionization PotenUal [20 431 000) cm1; [2533] eV 

GALLIUM XXVII (GaM+), Z = 31 
Ground State  Is22s22p 2¥°1;2 u~     actions) 

Ionization Potential [21 519 000j cm1;  [2668] eV 

GALLIUM XXVIII (Ga27*), Z = 31 
Ground State  ls22s2 «S0 (4 electrons) 

Ionization Potential [22 901 000] cnr1, [2840] eV 

GALLIUM XXLT (Ga284), Z = 31 
Ground State  IK

22s 2S1/2 (3 electrons) 
Ionization Potential [24 052 000] cm J; [2982] eV 

GALLIUM XXX (Ga29+), Z = 33 
Ground State Is2 'S0 (2 electrons) 

Ionization Potential [102 395 000] cm1; [12695 eV 
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Ga XXX! Ga XXXI 

GALLIUM XXXI (Ga30+), Z = 31 
Ground State  Is 2Si/2 (1 electron) 

Ionization Potential (106 774 000] cm'; [132.38] eV 
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Ge I Ge I 

GERMANIUM I (Ge04), Z - 32 
Ground State  ls22s22p63s23p63d,04s24p2 3P0 (32 electron.) 

Ionization Potential 63 715 cm »; 7.899 eV 

hlcmcnl Wavelength         in.'cnsil}      Multiple! j                          Configuration 
• ■ 1 

Tenn j-j References 

Gc  I? 1546.234 
- 

A6 
Ge I? 1546 581 A6 
Ge I? 1546885 A6 
Ge I? 1547.069 ! A6 
Ge I? 1547.412 A6 

Ge !? 1579.405 A6 
Ge 1 1579.899 4p»-4p8d gip . ip" 0-1 A6 
Ge I 1580.989 4p2-4p8d g3P   3P° 0-1 A6 
Ge I? 1587.63 A6 
Ge I 1591.07 4p2-4p8d r>p->r» 1-2 A6 

Ge I? 1591.87 A6 
Ge I? 1591.98 A6 
Ge I 1592.842 1 4p5   4p8d g'P-'F" 1 -2 A6 
Ge I 1593.950 i 4p2   4p8d ii3P - >P° 1 -1 A', 
Ge I 1595.046 ,p2-4p8d f;3P-3P" 1 -1 A6 

Ge I 1596.443 4p2-4plld g3P - »D° 0-1 A6 
Ge I? 1596.7IS A6 
Ge I 1598.020 i 

1 4p2-4p 9s <r>P->P° 0-1 A6 
Ge I 1600.824 4p2-4pl0d S

3P-3D' 0-1 A6 
Ge i? i604 28 A6 

Ge I? 1608.500 A6 
Ge I 1610.7/4 4p2-4plld g3P-3D 1 -1 A6 
Ge 1 1610.866 4p2-4pKd g3p-»D" 1-2 A6 
Ge I 1612.974 4p2-4p8d g3? . sp° 2-2 A6 
Ge I 1613.557 4ps-4p9s gip _ 3p° 12 A6 

Ge I? 1613.818 A6 
Ge 1 1614.792 4p2-4pSd g *p. 3F° 2-2 A6 
Ge I 1615 234 4p2-4pl0d S

3P. 3D" 1 -1 A6 
Ge 1 1615.571 3 4p2-4p!0d g3P - 3D° 1-2 A6 
Ge I 1615.715 2 4p2-4p 10s g3p - 3P° 2-2 A6 

Ge I? 1616.509 A6 
Ge I? 1617.29 A6 
Ge I Ih24.1300 st 2 4p2-4p8d ?3p. 3D° 0! K5 
Ge I 1624.78 4p2 - 4p 10s j,3p . 3p» 0-1 A6 
Ge I 1625.46 4pJ-4p9d ?'P - 30"                ? 1-1 A6 

Gc I 1629 600 4p2-4p7d g3P- P" 0-1 A6 
Ge I 1630.1 '33 st 2 4p2-4p 8s S

aP - 'P° 0-1 K5.K3 
Ge i 1633.312 4p2-4plld gSp.Jß» 2-2 A6 
Ge I 1633.468 2 4p2-4plld g3P ■■ 3D°          7 2-3 W10.A6 
Ge I 1635.2590 st 2 4p2-4p7d gäp.sn0 

0-1 K5,A6 

Ge I 1636.062 4p2-4p 9s g3? - 3?° 2-2 A6 
Ge I 1636.312 5 4p2-4plöd g3? - 3D" 2-3 A6 
Ge I 1637.74 4p2-4pl0d g3p . 3JJ' 2   1 A6 
Ge I 1638,138 4p2 - 4p 1 öd g'P-SD0 2-2 A6 
Ge I 1638.958 3 4p2-4Ped g3P 3D° 1 -1 AS 

Ge I 1639.6-41 2 4p2 - 4p 10s S3P . 3p° 1 -1 A6 
Ge I 1639.7300 st 6 4p2-4p8d g3P - 3D° 1 -2 KS,A6 
Ge I 1640.394 4p2-4p7,i g3p-tp° 2-3 A6 
Ge I 1643.(931 st 4 4p2 -4p 9s g3p - 3P° 0-1 K5,K3 
Ge I 1644.52 4p2 -4p 7d g3P   3P° 1 -1 A6 

Ge F 1645.1146 st 1 4p2-4p8s ?
3P-'P° i -1 K5.K3 

Ge I 1647.1222 st 2 4p2-4p7d g3p-3ir 1-2 K5.K3 
Ge f 1647.5310 st 3 4p2- 4p8s g3p - »p° 1 -2 K5.K3 
Ge I 1650.2945 st 4 4p2-4p7d gip - 3D° 1 -1 K5.A6 
Ge I 1651.5288 st 3 4p2 - 4p 6d g3p. 3p° 0-1 K5.K3 

Ge ! 1651.9547 st 6 4p2-4p7d Ä
3P - iD" 1-2 K5,Ki 

Gc ! 1652,347 1 4p*-4p7d Ä
3P-3F° 2-3 A6 

Ge I 1658.3752 st 3 4p' - 4p9s g*P - 3P° i -1 K5.K3 
Ge I 1660.7956 st 2 4p2-4p9s s3r - 3P' 10 K5.K3 
Ge I 1661 3453 st 5 4p2-4p6d j3P'p° ! -1 K5.K3 
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Ge I 

Ge I 
Ge ! 
Gr I 
Ge I 
Ge I 

Ge I 
Ge I 
Ge I 
Ge I 
Ge I 

Ge I 
Ge I 
Ge I 
Ge ! 
Go I 

Ue I 
Gc I 
Ge I 
Ge I 
Ge I 

Ge I 
Ge I 
Ge I 
Ge I 
Ge I 

Ge I 
Ge 1 
Ge I 
Ge I 
Ge I 

Ge I 
Ge 1 
Ge I 
Ge ! 
Ge I 

Gc I 
Ge I 
Ge I 
Ge I 
Ge I 

Gc I 
Gc I 
Gc ! 
Gc I 
Gc I 

Gc 1 
Ge I 
Gc I 
Ge I 
Gc I 

Gc I 
Ge I 
Ge I 
Gc i 
Gc t 

Ge I 
Gc ! 
Gc I 
Gc I 
Gc I 

Ge [ 
Ge J 
Gc I 
Ge I 
Ge I 

j 1662.9860 st 
1663.5393 st 
16« .2751 st 
1667.8015 st 
1670 60*5 st 

. 1670.9490 st 
j 1671.0096 st 
1 ! 673 350 

1674.2703 st 
1675.5605 st 

1679.9868 st 
1681.3426 st 
1685.2221 st 
1690.0349 st 
1690.9030 st 

1691.0897 st 
1691 6254 st 
1691 8656 st 
1694.3424 st 
1695.8597 st 

1696 7160 st 
1702.3873 st 
i713.0806 st 
1714.7497 st 
1715.8355 st 

1716.7844 st 
1718.4933 st 
1718.6883 st 
1720.7464 st 
1724.3082 st 

Ge I 

1732.9586 st 
11738.! 185 st 
! !73R 479 j 3. 

! 1739.1024 s't 
1742.1951 st 

1744 0537 st 
1744.2546 st 
1746.0651 st 
1748 8572 st 
1750.0432 st 

1758.2792 st 
1759.2712 s! 
1764.1852 s! 
1765.2843 st 
1766.0648 st 

1766.4330 st 
1774.1755 st 
1779.15 
1785.0460 st 
1786.0686 st 

1793.0711 st 
IJiOl.4323 st 
1*002.6246 st 

, 1804.4523 st 
! 180S.135 

1810.1006 si 
1813.9087 st 
1824.3023 st 
1836.649 
1837.583 

1838.321 
1841.3275 st 
1842.4098 st 
1844.4102 si 
1845.8723 st 

3 
10 

5 
6 
9 

2 
3 
! 
9 
7 

7 
3 

10 
4 

20 
7 
7 
4 
8 

8 
4 

10 
1 

15 

40 
6 

10 
8 

10 

2 
15 
30 
25 
25 

!5 
15 
30 
20 
30 

40 
15 
30 
30 
25 

30 
40 
15 
50 
40 

40 
50 
40 
50 
15 

4 
15 
70 

2 
2 

2 
70 
70 
15 
70 

4p*-4p8d 
4p».4p8d 
4p* - 4p6d 
4p*-4p6d 
4p*-4p7d 

4p*-4p6d 
4p* 4pgs 
4p» - 4p7d 

4s»4p» 4s 4p3 

4p» - 4p7d 

4p'-4p8s 
4p»-4p6d 
4p'-4p6d 

4s24p2 4s4pJ 

4p'-4p6d 

4s2 4p» 
4p2 

4p2 

4p» 
4p2 

4s4p-> 
4p7s 
4p6d 
4p6d 
4p8s 

4p* - 4p8s 
4p1 - 4p6d 
4p2-4p7s 

4s,4p»-4s4p:l 

4s24;.2-4s4p:> 

4s2 4p*   45 4p3 

4p2-4p6d 
4p2-4p6d 
4p2   4p8s 
4p2-4p6d 

4p2 

4P
2 

4p2 

4p2 

4p2 

4p2 

4p2 

4p2 

-4p7s 
4P6d 

-4p7s 
-4p5d 
4p5d 

4p6d 
4p6d 
4p5d 

4o2-4p7s 
4p2- 4p6d 

4p2-4p5d 
4p2-4p5d 
4p2-4p5d 
4p=-4p5d 
4p2-4p7s 

4p2-4p7s 
4p2-4p5d 
4p2-4pl0s 
4p2-4p5d 
4p5-4p5d 

4p2-4p7s 
4p2-4p5d 
4p2-4p5d 
4p2-4p>d 
4p2-4pl0d 

4p2-4p7d 
4p2-4p5d 
4p2-4p5d 
4p2-4p8d 
4p2-4p8d 

4p2-4p8d 
4p2-4p5d 
4p2-4p5d 
4p2-4p8s 
4p2-4p6s 

g'P »D* 
g*p. «[)• 
g'P »r 
g>p *r 
g'P 'it' 

t*p.*t- 
g'p - *y 
g'P »D° 
*'P »D* 
*'P-'D° 

gjp. jp» 
g*p ip 

S P P° 
f? »D" 

x'P 3D* 
g'P-'F 
g*p - *r 
li'P-'F1 

g'P >p° 

g'p 'P° 
g3P-3D° 
g*p  ap° 

S5P 'D° 
g'P - 3D° 

g3P 3D° 
g3P - 30° 
g'P 3D° 
g'P 3P' 
g'P-'D' 

g3P 
g3P 
g'P- 
g3P- 
g3P 

g'P- 
g3P- 
g3P 
g3P 
g'P- 

P° 
'0° 

'P° 
ap° 

3D* 
3D° 
3P" 
3p° 

£3P-3P° 
g3p. apo 

'F° 
■P" 
3P° 

ap» 
ap° 
i p» 
3P" 
ap° 

ip- 

3Q° 
ap 
3D° 

if- 
3ir 
•0° 
3Ü" 
»0° 

H) 
aD» 

■<ir 
>p° ir 

g'p- 
S3P- 
g'p- 

g*p 
g*P- 

■D- 
s3P- 
g*P- 

g3P 
g3P 
g'P - 
K3P- 

■0- 

!D- 
?3P- 
g*P- 

■D- 
'0- 

»0- 
H3P- 
g'P- 
'D 

g'P- 

2-2 
2-3 
I-C 
12 
2-3 

K5.A« 
K5.A* 
KSK3 
K5.K3 
K3.K1 

1-2 JK5.K3 
2-2 K5.K3 
2-1   IA6 
0   1 
2-2 

K5.K3 
K5.K3 

O-l 
2-3 
2-1 
II 
2   1 

K5.K3 

K5.K3 
K5.K1 
K5.K3 

1-2 
0-1 
2-2 
2-3 
1    ! 

K5.K3 
K5.X3 
K5.K3 
K5.K3 
K5.K3 

1-0 
0-1 
i-2 
2-1   j 
2-2 

K5.K3 
K3.K3 
K5.KJ 
K>,K3 
K«,K3 

2-3 
12 
l-l 
: i 
1-2 

K5.K3 
C5.K3 

K5.K3 
K5.K3 
K5.K3 

2-1 
2-3 
2-2 
II 
0-1 

2-2 
2-1 
1-0 
0-1 
2-2 

K;,K3 
K5.K3 
K5.K3 
K5.K3 
K5.K3 

K5.K3 
K5.K3 
K5.A6 
K5.K3 
K5.K3 

1-2 |K5,K3 
'I K5.K3 
2-1 K-i.KJ 
2-1 Ks.tO 
1-1 KJ,K3 

1 -0 
1-2 
2-1 
2 2 
2-1 

2   1 
2-2 
0-1 
2-3 
2-3 

2-1 
2-2 

2-3 
2 3 
2-2 
2-i 
0   1 

! 

K5,Kj 
K5.K3 
A6 
K5.JO 
K5.K3 

Ki,K3 
K5.K3 
K.S.K3 
K5,Ki 
A6 

K5.A6 
K5.K3 
K5.K3 
A6 
A(> 

A6 
K5.K3 
K5,K3 
K5.K3 
K5.K3 
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Ge I Ge II 

Klrmrni W jvc length Inteatit;      Multiple! Cunfifurstion Term J    J References 

Gc I 
Gc 1 
Ge ! 
Ge I 
Gc I 

Ge i 
Ge ! 
Gc 1 
Ge I 
Ge I 

Ge I 
Gc I 
Gc 1 
Gc i 
Ge I 

Ge 
Ge 
Ge 
Ge 

I 

Gc i 
Gc I 
Gc I 
(ie I 
Gc ! 

Gc 1 
tie I 
Ge ! 
Gc I 
(ie I 

Ge I 
Gc I 
Gc I 
Gc I 
(ic I 

Ge I 
Gc I 
Gc I 

1846 9578 
1849 6354 si 
1853.133« 
!860 08*5 
1861 0945 

1865 0525 
1872.9745 
1874 2565 
1876 0104 
1881 6>!70 

1895.1968 
1901 0607 
1902.3955 s 
1901 5620 
1904.7015 

| 1908.4142 s 
! 1912 4087 s 
I 1917 5924 s 
i 1923.4674 s 
i 1929 8262 s 

1 1930.2707 s 
I 1934 0482 s 
I !937 U56 s 
! 1937 4825 s 
| 1938 3003 s 

1944.1163 s 
1944.7313 s 
!953.801<< s 
1955 1150 s 
1962.0133 s 

1%3 3728 s 
19653830 s 
1970 8796 s 
1987 8492 s 

I 19*«. 2668 

| 1989 1174 
i 1997.8064 
i 1998.8869 

20 
20 
80 
50 
9 

7C 
6 

200 
10 
8 

1O0 
8 
2 
10 

400 

50 
100 
200 
:0ü 
403 

8 
100 

8 
100 
300 

150 
300 
100 
200 
500 

100 
200 
500 
300 
600 

100 
150 

1000 

20 

1« 

I 
6 

18 
17 

s 
16 

401 

'? 
4p' 

V 

4p« 
4p2 

4is4p2 

4p« 
4sl4p» 
4a» 4p' 
4s14p» 

V 
4p» 
4p2 

V 
4p* 
4p» 

4p» 
4p1 

4pJ 

4ps 

4p* 

4pl 

4p» 
4p1 

4p2 

4p1 

4p2 

4p1 

4pJ 

4p'- 
4p2 

4p'- 
4p2 

4p2- 

4p7d 
4p5d 
4p5d 
4p6d 
4p9s 

4p6s 
4p6d 
4p6s 
4p6d 
4s4p> 

4p6s 
4s 4p3 

4s4pJ 

4s 4p3 

4p6s 

4p8s 
4p4d 
4p6s 
4p7s 
4p6d 

4p7s 
4p4d 
4p6d 
4p6s 
4p6s 

4p4d 
4p4d 
4p4d 
4p4d 
4p5d 

4p5d 
4p4d 
4p6s 
4p5d 
4p4d 

4p5d 
4p7s 
4p4d 

'D-'D* 
x'P  H>° 
g*P-'D* 

I)   'F* 
>D   >P" 

K'P-'P" 

'D -»P" 
g>P >P° 
'D »F 
■D   SSJ 

g»p.ip- 
:D nr 

■D-»D" 
,j»P->r 

■D  3P 
K'P.tP 

3p. 

'P* 
'D' 

?>P 
!D 
>D- 

•D- 

•D- 

K3P 

X'V 
«r'P 

g'P 
'U 

'D 
g»P 

'D 
K*P 

'!) 
'D 

3F 

'Y 
SD 
3P 
=P 

■P 
31) 
!1" 
'P 
1J 

'P 
»P 
3P 
3P 
3j> 

'P 
3P 
3p 

:-3 
2-1 
2-2 
2 3 
2-1 

2   1 
1 • 1 
0 1 
2 1 
2-3 

2-2 
0-1 
2-2 
10 
1 1 

2-1 
I -0 
2-3 
1 1 
2-3 

2-1 
2-2 
2-1 

2-1 
2-1 
2-2 

K5.K1 
K5.K3 
K5.K3 
K5.K3 
K5.K3 

K5.K3 
K5.K3 
K5.K3 
K5.K3 
K5.K3 

K5 K3 
K5.K3 
K5,;<3 
KS.K3 
Ks,K3 

KS.K3 
KS.K3 
K5.K3 
K5.K3 
KS,K3 

K5.K3 
KS.KJ 
K5.K3 
Ks,K3 
K\K3 

K5.K3 
K5.K3 
K5.K3 
K5.K3 
K.5.K3 

2-1     K\K3 
12     K5.K3 

K5,K) 
K5.K.3 

K5.K3 
K\K3 
K5.K3 

GERMANIUM II (Gc1+), Z = 32 
Ground State   ls22s22p63s23p63d'°4s24p 'lY\n  (31 electrons) 

Ionisation Potential   128 521.3 cm •;   15.934 eV 

Klcmcnt 

Ge i 
Gc 1 
Gc I 
(ie I 
Gc 1 

Gc I 
Gc I 
(ic I 
(ic I 
(ie 1 

Wavelength 

710.487 
714.206 
719.487 
822.968 
828.67 

829 91 
835 083 
837.60 
837.947 
838.91 

Intensity 

5h 
21) 
51. 
0 
i 

3 
2 
Oh 

20h 
2h 

Mulliplel 
~r 

Configuration Term J    J References 

4s«4p   4s4p(:'P )5p g2P°-2P % -\ Sis 
4s24p   4s4p('P )5p K«p».*p '/> -'h Sl5 
4s24p-4s4p(n> !5p ytf'   »p %-% Sis 

4p   9d K
2P"   21) % - % S15 

Sis 

SIS 

4p   9d K2P    2D % -% SIS 

SIS 

4p-8d gif   ar> Va - % SIS 
4p- 10s y2P    2S             ? %-% Sis 

H    Hr    !.i    He    II   C    N    O    K   Nc    Na    Mg    Al   Si   P   S   (1    Ar    K   ("a   Sc    Ti    V   Ci    Mr    He   Co    Ni   Co   Zn   (ia   Ge    As   Se    Hr    Kr 
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Ge II 

Ge II 
Gc 21 
Ge II 
Ge I! 
Ge II 

Ge il 
Ge II 
Ge II 
Gc II 
Ge II 

Ge II 
Ge II 
Ge II 
Ge II 
Gc II 

Ge II 
Ge II 
Ge II 
Ge II 
Ge II 

Gc II 
Ge II 
Ge II 
Gc II 
Ge II 

Ge II 
Gc II 
Ge II 
Gc II 
Ge II 

Gc I! 
Gc II 
G- II 
Ge II 
Ge II 

•Gc II 
(ic II 
Ge II 
Gc II 
Gc II 

Gc II 
Gc II 
Ge II 
(ic II 
Ge II 

Gc II 
Ge II 
Gc II 
Ge II 
(ic II 

Gc II 
Gc II 
(ic II 
Gc II 
(if II 

(ic II 
(ic   II 
Ge II 
(ic II 
Gc !I 

«.IC 

(ic 
(.0 
Ge 
Ce 

JW3.7I65 jt 
850 495 
856 «80 si 
861 68 
862 2339 si 

871 3075 si 
874.-» 
875 4927 st 
875 5766 s. 
885 %63 si 

899.6 
9006< 
904 90 
905 9771  si 
908.50 

909 
909 
911 
914. 
919 

920. 
920 
926 
926 
93! 

050 
432 
258 
444 
57 

5537 si 
7195 s! 
4736 si 
93 
32 

5h 
ISh 
I Oh 
!0f 
50h 

KtOh 
10 
20 

5 
iO 
2f 

200h 
10h 

5 
3 

l:h 
'1 

I5f 

400h 

940.04 
941 8962 st 
942 845 
943.75 
952.500 

955% 
962.537 
965.48 

I   999.101!  st 
! 1014 66 

( 1016.6377 si 
1017.0600 st 
1044.24 

i 1046 05 
1046.88 

1055 0261  st 
1075.0720 si 
1085.513 
109301 
1098.08 

1098.710 
1100.98 
1106.737 
1120 458 
1127 48 

1134.02 
! 1141.36 

U43.25 
1146.972 
1149 547 

1156.462 
1157.50 
1159 066 
! 164 273 
1173.707 

117X957 
1180.10 
118!  194 
1181 650 
1185.154 

20 
2 
3 

r 

50 
8 
1 

20 

0 
; 
3h 

500 
lOf 

500 
300 
20h 

2b 
Sh 

I   iOO 
300 
100 

Ih 
2h 

200 
10h 

200 
>!)0 

20h 
10h 
40h 

3 
70 

20 
50h 
50 

100 
75 

100 
If) 

150 
150 

3 

II 
II 

CooiiguraiKm 

4p -9s 
*P -80 
*P -9s 
4p 6f 
*P -7d 

4p ÄV 

4p. 6f 
4p. 7d 
4p 7d 
4p- 8s 

4s4p»   4s4p(3p ,Vd 
4s4p,-4s4p(-R)5d 

4p   5f 
4p   6d 

4s4p»-4s»p('P »5d 

4s4p»   4,<i4p(»P i5d 
4s4pJ-4s4p<2P )5d 
4s4p'-4s4p(3P )5d 

4p   5f 

4p 6d 
4p-6d 
4p   7s 

Tenn 

g*r »S 
t*r 'D 
g*r -JS 
t*r ,F. 
t*r »D 

g*r -*S 
g*r „p. 
er »D 
**P° »D 
t*r- 'S 

'P 4" 
«p 3° 

j»r. »r 
g*r 20 

«p i* 

4p V 
4F- 2' 
«P- r 

g'P *F 

g*r 2D 
g*r 'D 
?JH 2S 

4;j - 7s e*l> .«; 
4s 4p -4s4p( JP i6s " «p.*p- 

4s4pJ 
-4s4p( 'P !6s «I 4po 

4s V -4s4p( 3P »6s «P «p- 
4s V -4s4p( 'P 16s 4P ,p. 
4s 4p1 •4s4p< 'P )6s 4P «po 

4p -5d tf2P 2D 
ip 4f gip -sp° 

4p -5d 
K'P -2D 

4p -5d A'2P 
2D 

Js4p2 -4s4pC P )5d 
2n 2D 

4s 4p2 
4s4p:'' P )5d 2D 21) 

4p ■6s K'P -2S 
4p 6s 

<?*P° 
2S 

4s24p 4s4ps 
K*P 

2P 

4s 4p2 
4pn 2D 2P 

4s24p 4s4p2 
g'P' 

2P 
4s 4p2 4p-1 2I) 2p" 
4s24p 4s4p2 

K*P° 
2P 

4s24p 4s 4p2 

n'P 2p 
4s4p2- 4s4p(:,J » 14..! «P »p. 

4s4p2- 4p3 
*P \s 

4s4p2 4s4pp| ' )4d <P- 2J! 
4s4p2- V 'P *S' 
4s 4p2- 4s4p(3I >' )4d «p. *p 
4s 4p2 4s4pl3I !4d «p. >P 
4s 4p2- 4s4p( '1 >4d *p. *P' 
4s4ps- 4p* 'P *s 
4s4p2 4s4p,T !4d 'P *p 
4s2 4p 4s 4p2 

g*P" ■ 
2K 

4s4pJ 
4s4p('P )4d 'P «P 

4s4p2 4s4pc'P I4d «p «P 

4s4p2 - 4s4p(3I> 
»4d <P *I) 

4s4p2- Ss4p(3P >4d 4P - '0 
4s4p2-4p;» 2I> 'D 

:-j 

Gc II 

Refereoces 

% IK7.SI5 
•*i I SI5 

K7.SI5 
Sl5 
K7.SI5 

K7.SI5 
K7.K8 
K7.SI5 
Sl5 

Sl5 
K7.SI5 

%•% [SIS 
Sl5 

%-% | SIS 

<k ■ 'A 

% - !6 

%-% |St5 

Si 5 
Sis 
SM 
K7„SIS 

»4   ■  *2 

'4 - '^ 
I % ■ Vj 

!  '/2  - r*i 

% - '/3 

■^ -% 

% -'A 
% -^ 

K7.SI5 
K7.SI5 
Sis 
Si 5 
Sis 

K7..S15 
K7.S1S 
Sis 
SIS 

SIS 

SIS 

SIS 

Sis 
SIS 
SIS 

Sis 
Sis 
Sir. 
Sis 
Sis 

% •* I Sis 
%-% 'Sis 

% Sis 
VJ ! Sis 
% I Sis 

I 
S ,'Sis 

SI5 
%-%   Sis 
'.'i - >A    Sis 
% •%    Sis 
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Ge II Ge II 

Kiemen! Wavelength Intensity Muluplei Canfiguraoon Term J   S References 

Ge I! 1187 323 50 4s4p"-4p3 2D ■ »D' %-% SIS 
Gc II 1187 539 50 4s4p» - 4pJ »D   *D" %-* Sl5 
Ge 11 1188 732 200 4s'4p4s4p2 g'r »s % -% SI5 
Gc II ■.189.623 150 II 4s4p24s4p(JP )4<J «P  «D' % ■% Si 5 
Gc II 1191 264 100 11 4s4p» -4s4p(JP >4d «P - «D° *-% Sl5 

Gc II 1191 719 15 11 4s4pl   4s4p(3P°)4d «P  «D' K-'h Si'. 
Ge 11 1194 787 500 1! 4s4p»-4s4p(3P°)4d «P ■ «D % ■>, 515 
Ge II 1205 049 !5 II 4s4p»   4s4p(,P°)4d <P  «D° %   % Sl5 
Ge II 1206.725 3 II 4s4p2-4s4p(:!P")4d «p  «D" %   -3-2 Si 5 
Gc H 1237 0589 st 500 4 4p   4d AT2P°   2D %-"* K7.SH 

Ge II 126! 9053 «1 1000 4 4p - Sd er 2D % -% K7.SIS 
Gc II I264/W6 st 300 4 4p-4d *2PC «n %-* K7.SI5 
Gc II 1268 444 2 4s4p24s4p(:1P')4<« <P     4f '^ -12. Si- 
Ge II !274 100 5 4s4p2   4s4p(3P')4d 4p     «p %-% Sl5 
Gc I! i280 050 2 4s4p2-4s4p(3P")4d «P     «p ^-% Sl< 

Gc II 1282 345 15 4s4p2   4s4p<°P*)4d ♦P     U- *i    % Sis 
Ge II 1290.07 iOOh 4s<D2-4s4p(3P*)4d ■i,     2|- 'fe -% SI5 
Gc- II 1291 82 2 4s4P"   4s4p(3P*)4d «p     «p ^    ^ äi< 
Gc II 1311 249 50h 4s4p2-4s4p('rc)4d 2D  2f %•% Sl^ 
Gc II 1314 15 10h 4s*p2-4s4P{:»P )4d 2D - 2F % -S Sis 

Gc li 13193 lOh 4»4p'-4s4pl3P !4d 21)   2P ^ • % Sl5 
Gc 11 1 340.92 5h 4s4p2-4p3 2D   'S =»2  •'*> Si? 
Gc II ! 380.425 IOOh 10 4s4p2 - 4s'pi V )Ss «p    4p %-* Sis 
Gc I! 1392 265 IOOh 10 4s4p2-4s4r   ■!> )5s 'P «p %     % S15 
Ge II 1401 235 200h 10 4-;4p2-4:,4piJP *5s <r> - "P *-* Sis 

Ge II 1406 105 20 10 4s4p2-4s4p(3p )5S ♦p.<p •A - 'h SIS 
Ge II 1406.269 20h 10 4s4p24s4p(3P )5s ip   <p %   -Vj Sis 
Gc  II !420 385 200h !0 4s4p2-4s4p(1p )5s <p   «p %-'/2 SI5 
Gc II 1427.877 200h 10 4s4p2-4s4p('P )5s «P   <P %      % Sis 
Gc I! 1433 48 5h Sis 

Gc II 1457.% 2h SJ5 
Ge II ,458 64 1 4s24d-4p3 2I>   2I) 3i,   v2 Sis 
Ge li 1461 970 5 4s'4d-4p3 2I)   2l) % -% Sis 
Gc 11 1462 388 10 4s24d-4p3 2i>   2I) %-% Sis 
Gc II 1465.73 1 4s2 4-j - 4p-1 2l~>   2D %  - a/2 SI? 

Gc 11 1538.0907 s| 1 \ß\l 3 4s24p-4s4p2 ?2P    2D 'A - % X7.SIS 
Ge II 1576 8547 M 500 -' 4s24p-4s4p2 „jp     HJ % -^ K7,Sis 
Ge 11 1578 598 1 4s4p2-4p:l 2S   2D !/2 - --H Sis 
Gc II 1581.0698 si 300 3 4s24p   4s4p2 «2P    2D ^ -% K7.SIS 
Gc ,'I 1602 4863  ,t 500 -> 4P - 5s rP   2s '/i - <h K7,Sl? 

Ge 1! 1606 29 2h 4s 4p2 -4:>4p( :ll* )4d 2D   2I) %  -1*! Sis 
Gc li IfiiOMO 3h 4sJp2-4s4P(ip ,.Uj 2i)    I) %   •% Sis 
Gc 11 1615.332 3h 4.4p2-4s4p(:!P')4d 2I)   2!> %   ■  % Si? 
Gc II !6I9 74 1 4s4pz-4s4p(3P Mil 

2n 2i) %   -^ Sis 
Gc II 1621.03 iOOh 4sMd ■4s4p(>P Mil ~U   2F %  - 7/2 Sis 

Gc II 1649.1942  si 500 2 4[>- 5 s g*r - 2s %  - % K7.S15 
Gc II 1654 46 75h 4s24d -4s4p.:lt' I4«i =D ■ 2F° %-V2 Sis 
Ge II 1659.22 3h 4s24d-4s4p!:ll' |4d 2D  2F" %  -% Sis 
Gc  II 1 (,76.26 0 4s 4p2   4s2!If 2D   2F V, . % Sis 
(ie 11 1677.99 ' 4s24d -4s4p(:iP )4J 2D - 2P' % '/i Sis 

Gc II 1679 335 2 4s4p2   4s4p(''p ) Ss 
2I)   H* *^ •% Sis 

(ic II 1698.43 0 4s4p2   4s2IOf 2D_2p 
%  -  V'2 Sis 

Gc 1! 1702 20 Oil 4s24d ■ 4p-> 2l) - "S 'l'i  - % Si? 
Gc 11 ! 729.385 - 4s4p2-4s29f 2U   2F' %   ■% SIS 

Ge II 1750.85 10 4s4p2   4p3 7U    2,y %   -% Sis 

(ic II !769 377 5 4s 4p2   4s2 81 2{)     Jp •■"2   - % Sis 
(ic 11 i 774.703 10 4s4p2   4s28f 2l)   2F ^2   - 7/2 Si? 
(ic li 1810.83 1 4s24d   4s4pi:li' I4il 2I)   4D %   ■   % Sis 
(ic II 1815.09 lOh 4s4p2   4s4p(■'}' )4d 2S - 2P' lk -  J/2 Sis 
(ic II 1837 4M) 0 1s4p2   4s29p 2l) - ■?' %   - % Sis 

(ic II 1839.6.34 20 4s4p2-4s'-'7f at) . 2i. •"/2   -^ Sis 
(ic II 1845.388 30 4s4p2-4s27f J[) 2p %   - % Sis 
Gc 11 IH5h.Xt lOh Sis 
(ic 1! 1912 376 20 1 4s24p   4s4p2 j;2P    "P '/I   - % M2i 
Ge II 1938 0077 si 100 1 4s24p - 4s4p2 XH>    <p %   - ^ K.7.SI5 

643 

^w^cyi^i. jaaaMMMMMMMBM 



Ge II Ü« III 

Fkment Wavckngih Intensity Multiple! 
i - 

ConfrturiUJn Term I.J References 

Ge 11 19W.8906 si too I 4s*4p   4?4p' t*r-*f V« -1* K7.SI5 
G; 11 194? 55 2h 4s4p»-4s*8p >D   »P* * -'A Si5 
Gc II 1952 29 3b 4s4p!-4s»8p iD - *P° * -% SS5 
Gc li 1959.781 '.Oil 14 4s4p*-4s'6f ;> »F* % ■% SI5 
Gc (1 1966 3173 40h 14 4s4p* • 4s*6i 2D   2F° %•% K5.SI5 

Gc n 1979.2736 si 30 1 4ss4p - 4%4p- g'P"   «P % -% K7.SI5 
Ge 11 19866 3h 4s'4d   4s4p(»P')4d »D «r *   % SI5 

GERMANIUM III (Ge**), Z - 32 
Ground State   ls22s22p63s23p63d,04s2 »S0 (30 electrons) 

ionization Potential  276 036 cm"1;  34.22 eV 

Kletnent Wavelength 

Ge III 
Ge III 
Gc 111 
Gc II! 
Gc ill 

Ge III 
Ge III 
Gc III 
Gc III 
Gc III 

Gc HI 
Gc III 
Gc III 
Gc III 
Gc II! 

Gc II! 
Gc III 
Gc II! 
Gc III 
Gc III 

■542.57 
660.50 
663.71 
669.27 
670 83 

671.02 
672.70 
680 22 
952.79 
988 94 

995 76 
996.46 

101! 22 
1012.31 
>013.04 

1032.60 
1040.80 
1058.89 
1088.46 
1137.95 

Ge III i150.60 
(Je III 1159 12 
Gc lil li 59.62 
Ge III 1160 79 
Gc 11! 1173.78 

Gc in 1212.47 
Gc in 1323.15 
Gc ui 1499.18 
Ge in 1525 34 
Gc Ml 1527.10 

Gc Hi 1542.95 
Ge HI 1569 49 
Gc ill 1572.55 
Gc III 1600 10 
Gc 11! 1613.27 

Gc Ill 1619 m 
Gc in 1619.88 
Gc il! 1620.62 
(if 1!! 1 i-2l. 08 
Gc il! I7W.40 

Intensity 

40 
20 
40 
10 
60 

5 
20 
40 
40 

240 

300 
200 
300 
200 
40 

160 
240 
240 
800 
200 

240 
160 
160 
160 
200 

160 
80 
10 

200 
40 

20 
10 
10 

180 
20 

I Of 
10 
10 

s 

Mi/ltipkt Configuration 

4s2 - 4s 5p 
•ls4p - 4s 5d 
4s 4p -4s5d 
4s4p - 4s6s 
4ip-4s.-.d 

Is4p - 4s5d 
4s 4p - 4s 6s 
4s4p•4s6s 
4s 4p -4s 5s 
4slp - 4s4d 

4s4p - 4s4d 
4s4p 4sId 
4s4p 4sId 
4s4p - 4s4d 
4s4p-4s4d 

4s 4p - 4s 5s 
4s4p - 4s 5s 
4s <-*p 4 s ji-s 

4s2 4s 4p 
4s4p - 4p2 

4s 4p 4p2 

4s4p - 4p2 

4s4p-4p2 

4s4p-4p2 

4s4p • 4p2 

4s4p - 4s 4d 
<!s4p -4s5s 
4s4p - <s 5s 
1»4d -4s4f 

4s4d-4s4f 

4p2 - 4p4d 
4p2-4p4d 
4p2 4p4d 
4-.2 4s4p 
4p2   »p 4d 

4p2 4s4f 
4s2- 4s 4p 
4p2 4s4f 
4p2 4s4f 

4s<p - 4p2 

!    11    j    References 

*'S - 'Pe 

3P 3D 
»F 3D 
ap  . as 
3P    »D 

3P 
'P 
ip 
ap 

"I) 
»s 
3S 
'S 

■rI) 

>p . n, 
ap     aD 
2P 31) 
ap . 3D 
ap     3D 

ap . as 

ap- . as; 
ap . aS 

g'S ■ lP' 
ap  . ap 

3p" . ap 
ap 'I) 
ap ap 
ap ap 
ap ap 

ap M) 
,p 'S 
'1' ■'S 

'I) <y ;n ap 

4) '! 
ap ip 
'il 'P 

«■•s ap 
ap '!' 
'!> '»• 

K'S ap 
'I) 'l- 
T) •!F 
'!' ap 

0-1 
0-1 
1 -2 
0- I 
2-3 

2-2 
1 i 
2 I 
I -0 
0 1 

i 2 

2 3 
2 "t 

1 

0 1 

2 1 
0 t 

1 2 

0 i 
1 2 
2 2 

i 0 

1 2 
1 0 

i 5 
2 ~t 

2 
i 

3 

•> 1 
0 1 

- 

|   0 0 
;    > 3 
j   2 2 

! ' 2 
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Ge !II Ge V 

Kleinem Wavelength j   Intensity   ; Multiple! j                        Configuration Ter« J-J Reference* 

Ge III 1883.27 j   120 
  

4s4p  4s4d ■f-'D 1-2 iJk 
Ge III 1917.55 5 4s4d   4p4d «D-'D° 2  2 L6 
Gc 111 1938.01 1     i0 

4«5p-4dJ ip-.iD 1-2 L6 
Ge III 1974.05 20 <'s4d-4p4d 'D -'F* 2-3 1.6 
Ge III 1978.21 40 4s4d   4p4d »D-'F 3-3 lb 

GERMANIUM IV (Ge3+), Z = 32 
Ground State  ls22s22p63s23p83dI04s *S,/2 (29 electrons) 

I&nization Potential 368 701 cm >; 45.71 eV 

Klement Wavelength Intensity   j Multiple! i                          Configuration Term J-J References 

Co IV 439.77 20          !                                     3d,04s-3d'°5p s»s -*r %-tt 1.6 
Ge IV 441.58 20                                               3d,04s   3d'°5p g'a - *r ft -ft U 
Gc IV 529.83 20                                               3d"Mp - 3d"6s »P° - »s ft-% L6 
Ge IV 537.78 20                                            3d!,,4p-3d106s tP'.»s ft-ft 1.6 
Gc IV 847 80 60                                               3d'"4p-3d!05s jp-.»s ft-ft L6 

Ge IV 86«. 30 60 3d104p-3d,05s 2p°.2C" *-% L6 
Ge IV 915.00 160 3d,p4p   3d"-4'' *p°    2D %•% LS 
Ge IV 936.70 160 3d!ü4p - 3d,04d *P°    SD %-% L6 
Ge IV 938.9J 80 3d104p-3d10<.d »P°  »D *t-% L6 
Ge IV 1073.38 20 |                    3d,i>4d-3d'«6p 2D - *P° %-% 1.6 

Ge IV 1078.02 40f 3d10 Id - 3d'°6p 2Q . jp» <h-'/i 1.6 
Ge IV 1183 39 300 i                    3d*°5s   3dl06p *S - 2P° %-% L6 
Ge IV 1185.50 10 |                    3d'°5s   3d">6p »S - 2P" 'k - Hi L6 
Ge IV 1188.99 400 3d,e4i - 3d'°4p g'S - lP° ft-% L6 
Ge !V 1229.8! 400 3d">4s   3d,04p g'S-'F Hi - VJ L6 

(ie IV 1494.89 40 3d,04d-3d!C4f sp. «F° %-% 1.6 
Ge IV 1500.61 120 3d'°4d-3d' -,f 2D . ip» %-% 1.6 
Ge IV 1648.14 60f 3d105s - 3d»4ss 2S-JD ft -% LS 

GERMANIUM V (Ge4+), Z = 32 
Ground State  ls22s*2ph3s23p63d10 'So (28 electrons) 

Ionization Potential 753 800 cur1; 93.5 eV 

Element Wavelength Intensity   | Muliiplct Configuration Terra J-J    |    References 

Gc  V 

r—                       -              1 

294.5 300         i Jd'1>-3da(2D)4p g«S   »0° 0-1 K26 
Gc V 295.6 500 3d10   3dp(*D)4p g'S - >F 0-1 K26 
Ge V 305.0 50 3d"-3d9(aD)4p ?

!S-5P° 0-i K26 
Ge V 9^2.7 100 3d9('D;4s-3ds'(2D!4p >U ■ 'D° 3-2 C3.MI 
Ge V 958.4 150 3d9(2D)4s   3d9(sD)4p 3D - 'D° 2-2 C3,Mi 

0', V 965.4 100 3d9{2D)4s - 3d9f'I))4p 3D - SD° 2-1 C3,M! 
Gc  V 971.2 300 3d»(2I))4s-3d9(:!D)4p SD-'F 3-3 C3.MI 
Gc V 984.8 200 3d9(30)4s-3d9(7D,i4p 

3D   'D° i -2 C3.MI 
Ge V 987.9 250 3d9(2D)4s-3d8(sD)4p so - «F° 2-3 C3,Ml 
Ge V 990.5 250 3d9(2l))4s-3d9(2D>4p JD - SD" 3  3 C3.MI 
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Ge V 

Kiemen; Wavtkngth     j   Im«««)' 
Ge VI 

Ge V 992.2 j   200 
Gc V 1004.2 i   300 
Ge " 1005.1 i     50 
üe V 1007 9 1     25 
Gc V 1024 5 !     25 

Ge V 1013.3 
| 
I no 

Ge V       i 
Ge V 

1038.3 
1045.5 

! :oo 
I   350 

Gc V 
Ge V 

1049.9 
1054.5 

!   250 
1   200 

Ge V 106«.3 
f 
1   2M) 

Ge V 1069 1 1   2'0 
Ge V       ! 10/2.5 1   300 
Ge V 1086 5 j   250 
Gc V       j 088.3 I   400 

C  v       j 089.4 2^0 * Ge V 
Ge V 

092 0 
116.8 

250 
300 

Ge V       i 1122.5 ^0 
Ge V       j 1125 4 25 

Ge V       1 ! 1 38.9 25 
Ge V       1 ' MO 200 Ge V          ; 165.2 25 
ye v       i ii 76 4 2s 
Ue V        ! j 222.1 25 

^r——— _J  

3d»(2D>4s 
3d'<'D)4s 
3d»('J)4s 
3dVD)4s 
3d9<»D)4s 

3d9<2D)4s 
3d»!'D)4s 
3d»(»D)4s 
3d9(2D)4s 
3d»('D)4s 

3d'(»D!4s 
3d9!2D)4s 
3d9(2D)4<; - 
3d9<2D)4s- 
3d9(ID)4i- 

3d'>«D)4s - 
3d9('D)4s 
3d'(2D)4s 
3d»f'D)4s 
3d9(2D)4s 

• 3d9(JD)4p 
- 3d9('D)4p 
• 3ü9('D)4p 
3d»(2D,4p 
3d9(2D)4p 

3d»(»D)4p 
3d»('Di4p 
3d»(2D>4p 
3d"(U))4p 

- 3d»(2I»4p 

- 3d9(»D)4p 
3d9'2D)4p 

■ 3d*<2D)4p 
3d9<2D)4p 
3d'(2D)4p 

3d"(2D)4p 
3d9(2D)4p 
3d9<2D)4p 
3d»(»D)4p 
3d6(2D)4p 

3d9(20)4s 
3d'(=D)4s 
3d9(2D)4s 
3d'(2U;4s 
3d9(2DMs 

3d9(2D)4p 
3d"(2D)4p 
3d9(H))4p 
3d»(2D)4p 
3d9(2D!4p 

3D - SD 
=D 'P° 
'D *D° 
'D  >D 

■I) -<P° 
»D - *F 
■ D ■ <F' 
»n *r 

■D- 
3D- 
'D- 
9D- 

^n - 'Fc 

3
D  *P' 

■D - »P' 
'D • 3F° 

3D ■ 3p 

'D-3F 
3I> - *p 
'D-3P 

1 -I 
2-2 
i-1 
2-3 
2-1 

2-2 
3 3 
2 3 
1-2 
2-1 

2-3 
1 -0 
3-2 
1 - 1 
2-2 

CJ.Ml 
CJ.Ml 
CJ.Ml 

|C3,Ml 
Ci.Ml 

CJ.Ml 
C.J.Ml 
CJ.Ml 
CJ.Ml 
CJ.Ml 

C3,Mi 
C3.MI 
CJ.Ml 
C3.M! 
CJ.Ml 

I 
! CJ.Ml 
CJ.Ml 
CJ.Ml 
CJ.Ml 
C'.M! 

C'.Ml 
CJ.Ml 
CJ.Ml 
CJ.Ml 
CJ.Ml 

Ground 
Ioni 

Element      ^    Wavciengch TT — 
1   Intensity 

Ce VI       1   222.14 1   100         I 
Ge VI          22.3.J2 1   600 
Ge VI      1   223.52 j   400 
Ge VI      j   224.40 lOOOh        i 
ue VI 224.40 !1000b       1 

|                                     1 

Ge VI 224.49 | 1000 
Gc VI 224.94 1   700 
Ge VI 225.83 !    700h 
Ge VI 226.69 j    300 
Ge VI 226.82 1   50C 

Ge VI      j   2,7 S6 300 
Ge VI      j   228.41 900 
Ge VI      j   229.26 700 
Ge VI      i   229.35 400 
Ge VI      [   230.25 500 

Ge VI 230.82           j 200 
Ge VI 231.78 700 
(ic VI 232.16           i 500 
Ge VI 
Gc VI 

232.57            | 
233.14 

200          i 
500          ; 

(;e V!          234.65            ! 400 
Ge VI       |   235.05           j 500 
fJ<*  >'!      1   2J5.57 800 
Ge VI       j   236.40           < 400 
Ue V!       j 2.37.36           1 500 

GERMANIUM VI (Ge5t), Z 

State  Isi!2s22p«3si!3pe' '" 2DV2 

zation Potential  f968 000] cm1; 

= 32 

(27 electrons) 
[120] eV 

Idplct 

T 
Config:n ttion 

3d» 
3d8 

3d9 

3d9- 
3d9- 

3d8< G)4p 
3d8('G;4p 
3d8(3P)4p 
3d8('G}4p 
3d8(''P)4p 

3dJ-3d8(3PI4p 
3d'-3d«(aP)4p 
3d»-3d8(»P)4p 
3d*-3d»(»P)4p 
3d3 - 3d*;3P)4p 

3d9 3d"('D)4p 
3di,-3d9('I»4p 
3d»-3d8('DJ4p 
3ds-3d8('D)4r, 
3d9   3d8('I))4p 

3d" 
3d9 

3d9 

3d9 

3d» 

l'erm 

-3d"('D)4p 
-3d8('D)4p 
-3d»ep)4p 
- 3d«(»P)4p 
-3d«;'D)4P 

3ds-3d8(3p)4p 
3d9 3d8PP)4p 
3d'-3d"(=F)4p 
3d9-3d«PF)4p 
3d9-3d8(3F)4p 

1 = 
a2D - x2F" 
a2D x2F° 
a2D y2P° 
a2D x'F° 
a2!,1 x2D° 

J J References 

a2D - x2D" 
a2D - y2P° 
a2D y2P° 
a2D - x2iy 
a2D - x2D' 

a2D - z2P° 
a2D y2D" 
a2D v2F" 
a2D - y2D ' 
a2D - z2P~ 

a2I) - y2r>" 
a2D - y2D= 
a2D - 7<P° 
a2D - z"P° 
a,r) - y2F° 

4p z<l- a O- 
a2L - z"P° 
a2D z2F° 
asD - z2D° 
a2D   z2F" 

"T7 
%-% I K.I6 
%-% IK16 

KI6 
KI6 
Kl6 

KI6 
Klf> 
K16 
K 16 
Klfi 

hi -% 
1% -% 
% -% 

% -% 
% %\ 
% % 
% \ 
% ":2 

>, % 
%- % 
%- % 

% - % 

KI6 
KI6 
K16 
KI6 
K!6 

%-%    KI6 

% -% Kifi 
% -% Klfi 
% -% Kl6 
% % K16 
% % Klfi 

Klfi 
Klfi 
Klfi 
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Ge VI Ge IX 

Kiemen! 
T 

Wavelength ;   Intensity    . Multiple« | Cunfiguraluro Tcrai J   J    I    Refereccci 

Cie VI j   237 80 
I                     ]                 I 
'   600 3d» - 3d«(:'F)4p a'D   iHV %-% Kl6 

Ge VI 238 04 800 3d»-Ms(»F)4p a*D  /JD % •% Kl6 
Gc VI 218 14 ; w 3d»   3d"(3I-")4p 3-D   z'f- %-% K16 
G« VI 238 97 .   700 3d» - Jd«(sF)4p a'D   7»D % -% X!6 
Gc VI 239.28 j   700 3d»-3d8(3F)4p a-n-2«F"        ? %-% K!6 

Ge VI :   24000 !   700 3d*   3dVF)4p a'D   z*F' %   % K»6 
Gc VI 240.65 ; 700 3d"   3dK(=F)4p a'D   /.2D- *.    * K16 
Gc VI 242.00 |   700 

!                 i 
3d»   3d»(3F)4p a'D   z4l KI6 

GERMANIUM VII (Ge6'), Z 
State  ls22s22r 

Ioni/.ation Potential  [1 2!8 000] cm '; 

32 

Ground State  ls22s22p63s23p63ds 3F4 (26 electrons) 
1511 eV 

GERMANIUM VIII (Ge7). Z = 32 

Ground State   is22s22pe3s23p63d7 *FafS (25 electrons) 
Ioni/.ation Potential  [1 476 000] cm '•:  [183] eV 

GERMANIUM IX (Ge84), Z - 32 

Ground State   ls22s22p63s23pG3d6 5D4  (24 electrons) 
Ionization Potential  [1 750 000] cm '•  [217] eV 
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Gc X Ge XIV 

GERMANIUM X <Ges+), Z = 32 
Ground State   ls22s22p«3s*3p63d5 «Ss/2 (23 electrons) 

Ionization Potential  (2 057 000) cm »;  [255] eV 

GERMANIUM XI (Gel(U), Z = 32 

Ground State   is22s22p63si3p63d4 SD0 (22 electrons) 
Ionization Potential [2 347 0001 cur1;  [291) eV 

GERMANIUM XII (Ge11+), Z = 32 
Ground State  ls22s22p63s23p63d3 4F3/2 (21 electrons) 

Ionization Potential  [2 831 000] era1;  [330) eV 

GERMANIUM XIII (Gel2+), Z = 32 
Ground State  '«s22s22pe3s23p63d2 3F2 (20 electrons) 

Ionization Potential  [2 976 000] cm1;  [369] eV 

GERMANIUM XIV (Ge13+), Z = 32 
Ground State  ls22s22p63s23p63d 2D3/2 (19 electrons) 

Ionization Potential  [3 298 900] cm"1;  [409] eV 
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Ge XV Ge XIX 

GERMANIUM XV (GeM+), Z - 32 
Ground State  ls*2s22p*3s:!3p6 'Su (18 electrons) 
Iomzation Potential [4 299 IGiij cm:;  [533] eV 

GERMANIUM XVI (Geis+), Z = 32 
Ground State  Is22s22p63s23ps 2P*2 (!7 electrons) 

lonization Potential [4 581 400] cm !;  [568] eV 

GERMANIUM XVII (Ge,s+), 2 = 32 
Ground State  ls22s22p63s23p4 3P2 (16 electrons) 
lonization Potential [4 8% 000] cm-»;  [607] eV 

GERMANIUM XVIII (Ge,?+), Z - 32 
Ground State  ls22sz2p83s23p3 4S^a (15 electrons) 

lonization Potential  [5 307 000] cm1;  [658] eV 

GERMANIUM XIX (Ge184), Z = 32 
Ground State  ls22s22p°3s1!3p2 3P0 (14 electrons) 
lonization Potential [5 65* 100] em1; [701] eV 
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Ge XX 
Ge XXIV 

GERMANIUM XX (Gc'9'), 7 = 32 
Ground State  ls22s22p63s23p 2Pi,2 <i3 electrons) 

Ionization Potential  [6 001 000] cm1;  (744] eV 

GERMANIUM XXI (Ge20+). Z =  32 
Ground State  ls22s22ps3s2 'S0 (12 electrons) 

Ionization Potential  [6 743 000] cm ';  [836] eV 

GERMANIUM XXII (Ge2"), Z = 32 
Ground State  !s22s22p63s 2S!/2 (11 electrons) 
Ionization Potential [7 105 900] cm !;  [881] eV 

GERMANIUM XXIII (Ge22+), Z == 32 
Ground State  ls22s22p6 'So (10 electrons.) 

Ionization Potential [17 680 000] cm ';  [2192] eV 

GERMANIUM XXIV (Ge23+), Z = 32 
Ground State   ls22s22p5 2P,/2  (9 electrons) 

Ionization Potential  [18 503 000] cm"';  [2294] eV 
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Üe XXV 

GERMANIUM XXV ^Ge24f), Z = 32 
Ground Slate   ls22s22p4 3P2 (8 electrons) 

Ionisation Potential [19 527 000] cm"1;  |2-*21 j eV 

GERMANIUM XXVI (Ge25+), Z = 32 

Ground State  ls22s22p3 4S^2 (7 electrons) 
Ionization Potential [20 785 000] cm1;  [2577] eV 

GERMANIUM XXVII (Ge26+), Z  - 32 
Ground State  ls22s22p2 3P0 (6 electrons) 

Ionization Potential [21 963 000] cm ';  [2723] eV 

GERMANIUM XXVIII (Ge27+), Z = 32 

Ground State  ls22s22p 2Pi/2 (5 electrons) 
Ionization Potential (23O92CO0] cm1; j; 853] eV 

GERMANIUM XXIX (GeM+), Z = 32 
Ground State  ls22s2 'S0 (4 electrons) 

Ionization Potential  [24 528 000] JII   ';  [3041] eV 

Ge XXIX 

H   Hc    Li   Be    B   C   N   0    f    Ne    Na    Mg   Al   Si    P   S    CJ    Ar   K    Ca   Sc    U    V    Cr    Mn   Vc   Co   Ni   Cu   La   Ga   Gc    As   Se    Br    Kr 
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Ge XXX Ge XXXII 

GERMANIUM XXX (Ge2»+), Z - 32 
Ground State  ls*2s 2Si/2 (3 electrons) 

lonization Potential [25 746 000] cm'; [3192] eV 

GERMANIUM XXXI (Ge3(H), Z = 32 
Ground State  Is2 1S0 (2 elections) 

lonization Potenvia! [109 339 000] cm :;  [13556] eV 

GERMANIUM XXXII (Ge31*), Z  = 32 
Ground State   Is 2S]/2 (1 electron) 

louizatkra Potential  [?*3 -;64 000] cm >;  [14117] eV 
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As I 

ARSENIC I (As**), Z = 
Ground State  ls12s*2p«3s23p«3dI04ss4p3 

Icnizatioii Potential  79 16S cm~x 

As I 

33 
4Sw (33 electrons) 
; 9.81 eV 

A»  I 1323.2 3 
As I 1350 5 2 
As i 1379.0 j       4 
As 1 1390.4 1       4 
As I 1407.34 * 
As I j 1434.77 3 
As I 1 1442 69 5 
As 1 ] 1461.92 3 
As I j 1463.9 5 
As I | 1464.10 2 

As I 1472.32 4 
As ! 1492.34 ! 

4 
As I 1504 09 1       2 
As I 1506 99 
As I 1509.60 j       3 
As 1 1510.41 !      6 
As ! 1510.70 6 
As I 1515.48 20 
As I 1516.97 i 
As I 1526.78 2 

As I 153360 7 

As I 1534.65 4 
As I I 1538 79 20 
As I j 1542.94 4 
As I 1 1546.45 2 

As 1 I '1554.19 4 
As I 1556.14 40 
As I 1557.20 30 
As I 1558.28 !       4 
As ! 1559.53 1     4 

As i 1562.95 
1 

1    ic 
As I 1565.05 7 
As I 1566.39 15 
As 1 1573.85 60 
As I 1574.72 30 

As I 1575.87 20 
As I 1583.90 2 
As I 1587.97 20 
^S J 1593.60 lOOr 
As I 1594.39 ! 
As I 1596.13 2 
As I 1608.07 3 
As I 1614.82 5 
As I 1616.44 6 
As I 1623.26 2 

As i 1625.17 ! 
As I 1630.48 4 
As I 633.71 5 
As I 643.79 2 
As I 644.33 5 

As 1 653.92 4 
As I 662.76 2 
As I         1 691.87 "j 
As I        j ! 701.16 15 
As I          1 701.22 15 

As I          1 702.94 3 
As I          ! 705.74 4 
As I          1 710.16 n 

As I          1 712 32 ■ 0 
\s I          1 718.55 ! 

14 

14 
4 

V 
4p» 
4p» 
4p» 
4p' 

4p2('D)4<i 

4p»-4p*(,P)6* 
4p>-4p"(»p)Ss 

4s24p«-4s4p< 
4p*   4p»('p)6s 

4s24p3-4s4p< 

4ps-4p»(»P)6s 
V - 4p*(,P)fcs 
4p»-4p«('P)4<i 
V- 
4p»- 

4ps- 

4p~ 
4s24p3-4s4p'' 

4pJ 

4p'- 
4p1- 

4s24p3-4s4p* 
4p3- 

4ps-4p2(3P)4d 
4p* 
ip> - 4p*4 
4p3- 
4p3-4pVP)4d 

4p3 - 4p2(3p)4(j 
4p'-4pJ4d 

4p24<j 
4r2('P)4d 

4p2(-1P)4d 

4ps 

4p3 

4ps 

*ps 

4p' 
4p» 
4p3 

4p3- 
4p3- 
4p3- 
4ps- 

4p»-4p*(>DKd 
4ps-4o'(1?))4d 
4p»-4p*f'D)4d 
4p3-4p!I(!D)5s 
4ps-4p*('D)5s 

4p3 

4p3 

4pä 

4p3- 
4p»- 4p2(3P)6s 

4p3-4p2(-p)6s 
4p3- 
4p=- 
4p»-4p'<" 
4p3- 

;s?6s 

*«S'-12 
g'S'-S 
g'S    4 
g'S'  »P 
g'S" - 3 

*'S° »P 
g'S' *P 
g'S' -2D 
g'S' 

2P 
g'S" -*D 

g'S' "P 
g'S' «P 
g'S' 2P 

2D° 17 
»D° 15 

«D    16 

15 

2D°-I3 
2D° (4 
»D--12 

g*S'-*P 
2D°-12 

g'S' *D 
2D°-11 
2T-2D 
nr-io 

g'S •- >p 

g 'S° - «p 
«0° - »D 

-I) 
g'S° 'P 

2D' - 8 
2D°-8 
JD°-6 

g'S"  «P 
nr -1 
D" - 6 

rD'-5 
2D° - 4 
2D°-5 
2D° - 4 

2D - 2P 
'IV - *P 
nr. «p 

g'S'-2D 
g*S°-*P 

8D°-3 
2D° i 
sD°-2 
2D° - 2 
»D°   Jp 

2ir - «p 
»P°-17 
2P° 16 

2D°-«P 
2P°-15 

*-**    R7 
% - %   R7 
*•%    *7 

? j % - * ! R7 
l%-%    M8 

% -% M8 
% -* M8 
% % M8 
% % R7 
% % MS 

% - »A M8 
*i - Vx I M8 
% - % I M8 
* - % I M8 
% • % j M8 

'fe-1* I MS 
M8 
M8 

! % - % j M8 
1 % - V»   M8 

% •% 

MS 
MX 
Ms 
Ms 
M8 

%-% IMS 
% - * I M8 
% -% 
%-% 

|M8 
IMS 
^M8 

% -%    M8 
% - %    M8 

M8 
M8 
M8 
M« 
M8 

MS 
MS 
MS 
MS 
MS 

%-% 
% -% 

%.-% 

%-% 
%-% 
% -% 

%-% 
1 V..      S' •    -S  -  "*a 
%-% 
%-% 
% -% 

% ■% 

% -% 
%-% 
%-% 
%-% 

M8 
MS 
MS 

MS 
MS 
MS 
M8 
MS 

MS 
* ßr- 
IWÖ 

MS 
MS 
Me 

MS 
MS 
MS 
MS 
MS 
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As I As I 

Kiemen! Wavelength Intensity Multiple! Configuration Term J-J Reference» 

As I 
I- 

1724.77 7 M« 
As I 1727.38 4 V- •P°-14 %-% Ml 
As I 1729.80 30 12 4s34p3-4s4p4 •D" - »D %-% MS 
As 1 1732.44 30 13 4ps   4p«('P)os JD° - »P *-% Mt 
As I 1732.86 30 12 4s*4p»-4s4p4 *D° - SD %-** Mg 

As I 1735.70 3 4p3- »P°-13 »A-Vi M8 
As I S 739.49 60 12 4s2 4p3 -4S4D

4 g*S'-V %-Vi MS 
As I 1741.28 10 4p3- 5P°-14 *-% MS 
As I 1742.59 10 12 4s*4p3-4s4p4 nr - 2D <*-% MS 
As 1 1749.72 ! V- JP°-I3 %-% MS 

As I 175421 10 4ps-4p2(3P)6s iß». ip %-% Mi 
As I 1756.51 "« 4p3- »P°-I2 **•■% MS 
As I 1757.47 4 4ps »P°-!0 •*-% MS 
As ! 1758.60 100 3 4s24p3-4s4p« g4S°  4P %-* MS 
As I 1767.97 6 MS 

As 1 «768.97 5 4p3- *p* -11 %•% M8 
As I 1771.84 2 4p3- 3Po-10 *i-V* Mt 
As I 1772.54 8 4p»-4pVP)6s 2D° - 4P %-* MS 
As ! 1780.52 50 26 4p3-4pl4d »P°-»D % .% tea 
As I 1781.48 50 9 4p3 - 4p2(3P)4d »Da - 2D %-%. fc'i 

As I 1785.84 3 4s24p3-4s4p4 2D° - 2S %-Vi MS 
As I 1787.07 6 4p3- 2P°-9 Vi ■ % MS 
As I 1739.14 15 4p3-4p2(3P)4d 2D° - »P ••*-•* MS 
As I 1789.85 50 10 4p3 - 4p2(3P)4d 2D° - *F % • % MS 
As I 1791.77 40 9 4p3-4p2(3P)4d 2D° - 2D %-% MS 

As I 1798.61 9 MS 
As ! 1799.51 2 4ps-4pVP)4d 'D° - 2P %-% MS 
As I 1801.92 3 4p3- *P°-9 %-fc MS 
As 1 1803.46 10 4p3- »P"-7 «A -% MS 
As I 1806.15 200 3 4s24p3- 4s4p4 

g*s° - 4
P %-% MS 

As ! 1816.72 10 MS 
As I 1818.59 5 4ps- sp.  7 %-% MS 
As I 1821.32 2 4s24p3-4s4p4 2D° . 2p %-% MS 
As I 1831.30 50 2 4p3-4p2(3P)5s j?4S°-2P %-% MS 
As I 1831.74 30 4p3- 2P°-5 ■4-% MB 

As I 1840.48 10 4pa- 2P°-4 "A-% MS 
As I 1844.36 40 11 4s24p3- 4s4p4 2D° - 2P %-% Me 
As I 1844.57 40 25 4p3-4p25s 2P°-2S Ms-'A MS 
As I 1847 32 10 4p3- jp.. 5 %-% MS 
As ! 1850.24 40 10 4p3-4p2(3P)4d *D° - 2F %-»A MS 

As I 1853.21 20 MS 
As I 1853.95 3 4p3-4p2('D)4d jp° . 2p "A-% MS 
As I 1855.39 10 11 4s!4p3-4s4p4 20°    2p %-** M8 
As I 1856.24 2 4p3 - 2P°-4 %-% MS 
As I 1860.40 80 25 4p3~4pa5s 2P°-2S %-% MS 

As I 1860.46 80 9 4p3-4p2(3P)4d 2D° - 2D %-% MS 
As I 1860 87 5 4p3-4p2(<D)4d 2po . 2p >4   % MS 
As I 1865.10 8 MS 
As I 1869 94 15 4p3-4p2("D)4d *P° - 2P %-% MS 
As I 1871.68 30 9 4p3-4p2(3P)4d 2D° - SD % - % MS 

As I 1873.02 40 8 4p34p2(3P)4d 2D°-4P %-■* M8 
As I 1876.98 2 4p5-4p2('D)4d 2p° . 2p %-Vi MS 
As I 1881.96 40 2 4p3-4p2(3P)5s g4S° - 2P %-<& MS 
As I 1889.95 5 4p3-4p2('1P)4d *Q° - «P %-% MS 
As I 1890.42 lOOOr 1 4p3-4p2(3P)5s *4S"-*P %  - % MS 

As I 1891.47 5 4p3- 2P*   3 %-% MS 
As I 1901.54 5 4p3-4p2(3P)4d 2D" - 4P %-% MS 
As I 1902.31 6 MS 
As I 1508.13 1 4p3- 2P° - 3 %•■% MS 
As I 1917.21 20 8 V - 4p2(3P)4d 2lT _ «p %-% MS 

As I 1929.14 3 4p3-4p2(3P)4d 2D° - 4P %-% MS 
As I 1937.59 900r 1 4p3-4p2(3P)5s S4S°-4P %-% MS 
As I 194! .36 5 4p3-4p2(3P)6s 2p* . 2p %-% MS 
As I I958.P2 20 4p3- 2P'-2 %-% MS 
As I 1958.91 40 24 4p3-4p3('P)6s 2p°.2p %-% M8 
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As I 

As II 

ARSENIC II (As1*), Z = 33 

Ground State  ls-2s22p63s23pö3d104s24pii 3P0 (32 electrons) 
Ionization Potential  150 290 cm ';  18.633 eV 

As II 
As n 
As II 
As II 
As II 

As II 
As II 
As II 
As II 
As II 

As II 
As II 
As II 
As II 
As II 

As II 
As II 
As II 
As II 
As II 

As II 
As II 
As II 
As II 
As II 

As li 
As II 
As il 
As I! 
As II 

As II 
As II 
As II 
As I! 
As II 

As II 
As II 
As II 
As II 
As II 

701.915 
706 44 
713.888 
715.789 
719.303 

719.574 
720.59 
721.409 
726.5! 
726.661 

727 272 
727.311 
728.042 
729.05 
733.721 

735.09 
735.17 
736.759 
739 990 
742.556 

743.0:7 
743.101 
743.16! 
744.869 
745.855 

0 
0 
0 
0 

10 

1 
5 
0 

25 
0 

1 
20 
25 
0 
0 

5 
! 

25 
! 

25 
1 
1 
2 
i,1 

750 64 25 
750.77 75 
750.937 15 
752.680 50 
754.176 0 

754.270 0 
''56-92 50 
758.047 50 
759.186 50 
759.566 150 

760.766 125 
761.148 30 
76!.239 170 
764.209 25 
766.41             I 0 

4p2-4P8d 
4p2-4p9s 
4p2-4p9s 
4p2-4p9s 
4p2-4p7d 

4p'-4p7d 
4p2-4p7d 
4pJ-4p9s 
4p2-4p7d 

4p8s 4P 

4p2-4p8s 
4p2-4p7d 
4p2 

4p2 

4p3 

4p7d 
4p9s 
4p7d 

4p2-4p7d 
4p2-4p8s 
4p2-4p7d 
4p2-4p6d 
4p2-4p8s 

4p2-4p/d 
4p2-4p8s 
4p2-4p7d 
4p2-4p7d 
4p2-4p6d 

4pJ 
-4p6d 

4p2 
-4p6d 

4p2 
-4p6d 

4p2 
-4p6d 

4ps 
-4p6a 

4p2 
-4p9s 

4p2 
4p6d 

4p2 
-4p7s 

4p2 
-4p6d 

4p2 
•4p6d 

4p2 
4p6d 

4p2 
4p6d 

4p2 
4p6d 

4p2 
4p7s 

4p2- 4p7s 

gip 

S
3P 

g3P 
g3P 
g3P 

g'p. 
gzp. 
g3P 
g3P- 
g=p. 

(%,%r 

(%.'A)° 

S3P-(%,M,)° 
S3P-(%,%)" 
g3P-(%,%r 
g*v- <%,Vty 

g3P •(%,'<<)' 

S3P -(%.%)" 
g3i'-(>h,^r 

gip 
83P 
S

3
P 

g3p 
g*p. (V%)° 

«3P-(%,%r 
s3P •(%,%)" 
g'jp-{'*,%)' 

*'p-(%,%r 

s0p-(%,%r 
«3p-(%,%r 
g-p -(%,%r 
*3p-(%,%r 

r1P-(%,%)° 
^p-(%,%r 
g'p-i^.^r 
«3p-(%.'/ir 
s3P -(%,%}" 

1-2 1.7 
2-1 L7 
0-1 1.7 
2-1 L7 
! -1 L7 

I -2 IL7 
2-2 L7 
i -: L7 
6-1 L7 
1 -! 1,7 

2-3 1.7 
1 -0 L7 
2-2 1.7 
2-2 L7 
1 -1 1.7 

1 -0 L7 
i    1 1.7 
1 -2 L.7 
1-2 U 
2-1 L7 

2-1 L7 
2-3 1.7 
0-1 1.7 
2-i L7 
2-2 1,7 

0-1 L7 
2-2 1.7 
2-3 1.7 
1-1 L7 
1-2 .7 
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As II As II 

Hlctaea« 
■— 

Wiveienglh 
  1 

In'eowly Muttiplcl Comfigiaratx» Term 1.1 References 

As 11 766 97 I 4p» - 4p6d jf'P Ch.M' 1 1 L7 
As 11 768 091 150 4p2 - 4p6d ff i>k,\r 1 -2 1.7 
As II 768.697 25 4p»-4p7d •D  {%,*,)' 2-2 i.7 
As II 769 60 10 4t

a-4p7c 
lD Ck,V,)° 21 L7 

As II 770.76 25 V-«r7<i ■D - <%.%)• 2-2 5.7 

As II 77!.561 25 4p2   4pM **P-(%.%)' :-2 1.7 
As II 775.198 50 4p2 -4p-,i f*P-<V*>* 2-2 1.7 
As II 775.759 0 4p* - 4p6d r*-<*.%)' 21 1.7 
As II 776.91 75 4p*   4p6d *3P-<v».<*r 2-2 i." 
As 11 777.06 15 4p»   4p7s t*e-ek,v*r 0-1 1.7 

As II 777.57 !50 4pJ - 4p6d K3P (V..*)' 2   3 1.7 
As II 777.71 15 4p2   4p8s ■D-iv^r 2   1 I." 
As H 780.46 25 4p2   4p6d gfi-kM" 2-2 1.7 
As M 785.542 15 4p*   4p7s g'T-Ctt.'hy 1   1 1.7 
As !I 784.26 50 4p2   4p7s *

S
P-(%.*V 1 -0 1.7 

As II 785.799 Ü 4p»   4p7d •D- (■*,%)' 2-1 1.7 
As II 787.224 50 4p2-4p7d ■D-(Vi.%r 2-3 1.7 
As II 787 57 15 4p2-4p7d ■D-IMs,*)" 2-2 17 
As II 789.288 15 4p*-4p7d ■D(^.%r 2-2 1.7 
As II 789.841 50 4p2   4p5d 8*P-(S,%I* 0-1 17 

As II 792.720 60 4p2   4p7s gf-ckMr 2-1 17 
As II 795.94 i 4p2 -4p8s ■D-C^.VJ)- 2-1 1.7 
As ii 7%.528 0 4p2   4p5d «3P-(%.*)* 1-1 L7 
As 1! 799.74 75 4p2 - 4p6d 'D(% %r 2-1 1.7 
As II 802.85 I/O 4p2 -4p6d 'D-«%,%r 2-3 1.7 

As II 805.576 no 4p3 - 4p6d 'D-<%,fc)c 
2-2 1.7 

As II 806.016 0 4p2   4p5d «3P •(%,%)* 2-1 1.7 
As  I! 807.58 60 4p2   4p6d lD -(%,%lc 2-2 L7 
As 11 807.68 5 4p2-4p6d 'D-<%.%)° 2-3 1.7 
As II 809.720 1 4p»   4p 5d g'P-Ch.'h'/ 0-1 1.7 

As II 814.83 10 4p2   4p5d s3p-(%,%r 1-2 L7 
As II 816.607 80 4p2-4p5d f»?-(%,%r 1-0 L7 
As II 816.755 iOO 4p2-4p5d «

3
P-(%,%)° 1 -1 1.7 

As II 818 571 100 4p2-4p5J K3P-!%,%)° 1-2 1.7 
As II 820.65! !0 4p2   4p5d gjp-(^,%)° 2 - 3 1.7 

As ii •320.8t>8 20 4p2 ■ 4p 7s 'D-(%,%)" 2 -1 t   -r 

As II 823.417 30 4p2-4p7s ■D-<%.«*)' 2-2 i.7 
As II 823.998 80 4p2-4p5d S3P-(V,,?*r 0   1 1,7 
As II 814055 50 4p*-4r,6d 'D-CÄ.^r 2-1 17 
As H 824.763 80 4p2-4p5ci «3P -<%,%r 2-2 1.7 

As II 825.349 30 4pJ - 4p6d 'D-(«,,%r 2-2 1.7 
As II 826.100 60 4p'-4p6d 'D-c/i.'fer 2-3 1.7 
As II 826.733 80 4p2-4p5d **p-(%,*r 2-1 1.7 
As II 828.594 125 4p'-4p5d g»p-(%.%r 2-2 1.7 
As JI 829.360 50 4p1- 4p6d 'D-C*,*)' 2-2 I.v 

As II 835.349 !50 4p2-4p*>d ^3p-(^,%i" 1 -2 1.7 
As II 840.233 80 4s24p2 -4s4p3 gap    lp° 0-1 1.7 
As II 841 625 10 4p* -4p5d g3VVkM)° 2-1 1.7 
As Ii 843.215 10 4p2 - 4p 7s lD-(%,Vt)° 2! 1.7 
As II 845.789 80 4p* -4p5d g3P-(%,%r 2-2 I..? 

As II 847.809 25 4s24pJ-4s4p3 g'P  'P° 1-1 1.7 
As II 848.692 80 4p2-4p 54 g3P-0/i,%)° 1 -2 1.7 
As II 849.294 60 4p2-4pSs g3P (\ %)° 0-1 I..7 
As II 854.727 !50 4p*-4p'-t ,P3p-(V2,!Är 2-3 I 7 
As II 857.032 25 4p2-4p6s g3¥-(%,>k)° !-l 1.7 

A;,   II S58.280 !25 4p2-4p5d ll> -(%,%)" 2-1 1.7 
As II 859.472 60 4p2-4p5d j?3P-«%,%)" 2-2 i.7 
As II 859.682 125 4ps-4p6s g*P-(%,%f !.-2 1.7 
As II 86i .467 2 4p2 -4p8s 's-(%,sir 0-1 1.7 
As ;i 8611.027 10 4p2 - 4p6s «3p-(%,%r 2-1 1.7 

As 11 870.747 150 4p2 -4p6s g3p-(%,%)" 2-2 1.7 
As II 871.410 10 4p?   4p 7d 'S -(%,%)" 0-1 L7 
As II 871.823 125 4p2-4p6s g'P-CkW 0-: i.7 
As II 874.893 150 4p2-4p5d ■D-(%,%r 2-3 L7 
As II 879.563 125 4p2-4p5d 'D-(%,%)° 2-2 1.7 
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As I! As II 

h lernen'. Wavelentlh     ,    Intersity    ! Muiuplct C'unf gyration Term 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
A> 

As 
As 
A-. 
As 
As 

As 
As 
As 
As 
As 

As 
AS 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

As 
As 
As 
As 
As 

879 989 
881.557 
88!.805 
883.92! 
886 941 

80 
125 

20 
I   1U 
i     40 

4p» 
4p« 
4p» 

<P* 
4p- 

4p6s 
4p6i 
4p5d 
4p5d 
4o5d 

888 584 80 4p*   4p6d 
891 587 125 4p5 -4pfcs 
898.768 125 4p»   4p')d 
90V521 150 4p»-4p5d 
905 240 too 4s»4p,-4s4p:" 

913 727 175 4p5-4p5d 
914 746 80                                                          4pJ   4p7s 
917.13! 100                                                    4s,4p2-4s4p3 

917.513 !50                             i                      4s*4pJ   4s4p» 
918.!!< !50                                                    4s,4p2-4s4p;' 

918.706 10 4p2 -4p6c 
919 152 150 4p2-4p5d 
928 941 100 4n2 - 4p6s 
942.585 100 4p2 -4p7s 
955 976 125 

I 
4p» - 4p6s 

961 443 
! 

0 4p»   4p5d 
974.712 190                                                          4p» -4P4d 
984.919 200                                                          4p3 - 4p4d 
985 345 220                                                          4p2   4p4d 
985.847 220                                                    4s24p2   4s4p3 

987.634 
I                 i 

125                                                          4p*-4n4d 
991.06!' 0 4p2   4p5d 
995.772 190 4p2-4p4d 
099.465 190 4p2 - 4p4d 

1000.538 220 
I 

4p2-4p4d 

1002 261 250                                                          4p2-4p4d 
1009.427 220 4p2-4p4d 
1010.647 i% 4p2 - 4p4d 
1012.546 175 4p2•4n 5d 
10IS.375 300 4p2 - 4p4d 

1020.379 200                                                          4p1 - 4p4d 
1021.965 350                                                          4p2   4p4d 
1030 846 200 4p2 - 4p4d 
1036.004 100 4p2 • 4p4d 
1037 169 160 

i 
4s24p2-4s4p;» 

1051.005 150 4p* - 4p6s 
1081.090 190 4p2 - 4p4d 
S082.350 350 4p*-4p4d 
1084.370 1% 4pä - 4p4d 
1085 729 150 4p* • 4p6s 

1 
1094.183 225 4p2-4p4d 
1107.476 300 4p2-4p4d 
1117 903 200 4p2   4p4d 
1123.977 225 !                              4p2-4n4d 
1139.395 500 4p2-4p4d 

1149.306 600 4p2 -4p4d 
1156.908 10 4s24pi-4s4p3 

1158.908 300 4p2   4p4d 
1181.506 550 4s2 4p2 - 4s 4p3 

1189,870 550 4s2 4p2   4s 4p3 

1196.383 600 4s24p2-4s4p3 

1196.561 600 4s2 4p2 -4s4p3 

1207.441 350 4p2 -4p5s 
1211  170 800 4s24p2   4s4p:1 

1218.099 800 4s2 4p2 - 4s 4p3 

1218.95 225 4p2 - 4p4ti 
1223.149 350 4ps   4p5s 
1241.31! 750 4p*-4p4d 
1243.081 950 4p2   4p5s 
1245.668 850 4p2 - 4p5s 

g'P-W.Vif 

■s-o».*)° 
g*ffiH,,%r 

'S-(:A,MJ 

'D-(**,Wr 

'S 
„3p 

g*r 
'D 

'!) 
'I) 
■n 
'!) 

g'V 

jp» 
3P 
3P 
'!> 

^p.3p 

'S -<%.%) 
y3P- >?' 
tr3P »r 

g*p-*r 
X

3P H> 
g'V -'P° 

'S-<%,%)' 
g*V  3D° 

>!3F ■ 3I)' 
?3P 3I) 
ft. 3i) 
g'V   3D 

'S   'P 

»S -<%.'*) 
>!)  3P 
>t).ip 
■I)  3P 
'S-Ca.'i)' 

If »P - »F 
'S   3S 

rip   *y- 

?3p . ipo 

K
3
P -<%.%)" 

z*? 3
P 

f3r - 3p 

f '-nr 

■'D' 

«3v-(%,%r 

J J 

i i 
1-0 
2-1 
2-2 
2-3 

0-1 
2-1 
2-1 
2-2 
! -2 

12-3 
I 0 1 
|  0-1 
I   2-2 

0 1 
2-2 
2-1 
0-1 
2-1 

0-1 
0 I 
1 .   t 

1 0 
2 ■ 1 

! 1 
2-3 
2-2 
2 
0 

0   1 

References 

I 2 
0 1 

■ 

2 1 
2 3 

2 2 
0 1 
■> 1 
ö 1 
! 2 

n •; | 
0 i ! 

2 i i 
2 3 
2 2 
s \ 
1 2 

\   j 
0 

L        | 

i 
i 

! 
0 

i 
i 

2 2 
2 ! 

-> 

2 2 
1 2 
2 1 
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M   II As II 

Element 
 _ 

Wivelenftn Intensity Multiple! !                         Configuration Tem 
t ' 

Reference* 

As I! 1247.949 o 4s4p'-4sMp7p *S' -^.[Vk] 21 L7 
As II 1250.05« 300 4p»-4p4J •s sr 0-1 n 
As 11 1252916 < 4s4p* - 4s*4p7p 'S'-W| 2   3 L7 
As !I i258.585 800 4p*   4p4d >D - 'F 2-3 1.7 
As II ! 2S3.770 950 4p»   4p5s gW-WtM)' 0   1 L7 

As II 1266 MO 800 4p* - 4p 5s g*P -(%.*)■ 2-2 L7 
As II 1267 5SS 800 4p» • 4p4d 'S - >P* 0   1 L7 
AS :i 1270 110 s 4p' -4p/d 'D - 'Fe 2-2 1.7 
As II 1280 987 700 4ps   4p5s s'P-CA,*)- 1   1 1-7 
As II 1287 538 700 

] 
4j>* - 4p5s *sP-<V,,*r 10 1,7 

A; II 1305 701 700 4p5 - 4p5s rf*P-<*.^)' 2-1 1.7 
As 11 1307.74 350 4p:-4p4d *S  *W 0-1 1.7 
As II 1333.147 750 4s*4t."-4s4p' 'D  *P" 2-2 L7 
As 11 1341 549 950 4s,4p1-4s4p3 'D-iP* 2-1 L7 
As II '355.933 750 4s24p2   4s4p3 gip  »D" 0- ! VI 

As II 1369 770 950 4p" - 4p4d 'D   "D" 2-2 1.7 
As II 1373 650 800 4$*4p,-4s«p3 

f'P  >D 1-2 1-7 
As II 1375.074 1000 4p2-4p5s 'D-t^,^)0 

2-1 1.7 
As I! 1375.783 750 4s24p»   4s4p3 g'P-'D" 1   1 !7 
As 11 1394.64 800                                                    4s24p2-4s4p3 g3V - 3D' 2-3 1.7 

As 11 1400.306 800                                                      4p,-«p5s 'D-Cft.^f 2-2 L7 
ä   »      Tl t *tV.   l 1 4 10                                                   4s2 4p2 -4s4p3 

gsp in" : -2 1,7 
As II 1404.323 5                                                    4s'4p2-4slp3 j^P-'D0 2-1 L.7 
As 11 1419855 0                                                         4s4p3-4sI4p4l »s°-%r%i 2-2 I-' 
As II 1420 624 0                                                         4s4p34s?4n4f 

il 
»S"-3*!3*»! 2-1 1.7 

As II 1431.817 0 4s4p3-4s24p4f SS°-%|*] 2-3 L7 
As II 1433053 0 4s4p3 - 4s'4p6p *s°-M'*\ 2-1 1.7 
As II 1448 593 500 4p* ■ 4p5s ■D-lVVi)1 2-1 1,7 
As II 149? 259 0 4s4p3   4s24p7f 3D -"il5*! 2-3 1.7 
As I! 1496 598 0 is4ps   4sJ4p6f >D*-%|»fej 1   2 1,7 

As II 1497.547 o 4s4p3 - 4s24p6f 3rr-%[•>»! 1   1 L7 
As I! 1498 058 0 4s4p3-4s24p4f 

ss° -*[*) 2   > ? 7 
As 11 1499.108 0          i 4s4p3-4s

24p6f 3D°-%|%] 2-2 1.7 
As II 1499.168 0 4s4pJ-4s24p4f >S"-M»[%] 2-3 1,7 
As II 1500.074 0          j 4s4p3-4s'4p6f 3D! '■%[%) 2-1 1.7 

As II 15C2.&I5 0 4s4p3-4s24p7f 3D°-V>[%] 3-2 1.7 
As II I504.2C 150 4s4p3-4s24p6f »P0-%(%] 2-2 1.7 
As II 1505.556 2 4s 4p3 - 4s'4p6f 3i    -^i^l 2-3 L7 
As 11 1507 145 5 4s4pa-4sa4p6f *D°-**{%] 2-3 L7 
As II 15I4.2Ö0 2 4s4p3-4s'4pfif 3D' -%f%] 3-3 1.7 

As 11 151-207 20 4s4p3-4s24p6f TJ°-%j%] 3-4 1.7 
As 11 1558.884 500 4s24p2-4s4p3 ■D  3D> 2-3 1.7 
As II 1568.225 225 4s24p2-4s4p3 'D-3D= 2-2 1.7 
As II 1569.385 10 4s4P

3-4s24p6f JD°-^(%] 1-2 1.7 
As II 1570.993 500 4s24p2-4s4p3 ■D-3DC 2-1 1.7 

As II 15 72.«4 10 4,4p3-4s24p6f •D'-fcJfc] 2- 3 1.7 
As !! 1582.406 5          ; 4s4ps-4s24p6f 3D" -Wh) 3-4 L7 
As II 1611.927 225 4s24p2-4s4p3 'S - 3P° 0-i 1.7 
As II 1629 565 0 4s4p3-4s24p5f 3D"-%|%] 1 -1 17 
As II 1631.725 0 4s4p3 -4s24p5f 3Dc-%!%] 2-2 1.7 

As !I 1634.298 4 4p5s • 4p9p {3k,vir-%\ik] 1   0 17 
As I! 1637.033 0 4s4p3 -4s24p7p 3D° -%[■*) 2-1 1,7 
As II 1637.470 10 4s4p3 - 4s24p5i 3D°-%[%) 1-2 1.7 
As II 1639 979 5 4s4n3-4s24p5f 

3n--%(%) 2-3 1.7 
As 11 1640.49! 1 4s4p3-4s24p5f 3D°  %!%! 2-2 1.7 

As il 1643 619 s 4s4p3 -4s24p7p 3D°-%(%] 2-2 1,7 
As II 1645.590 1 4S4P1 -4s24p7p 3D°%(%] 2-3 1,7 
As II 1647.527 io       ! 4s4pn-4s24p5f 3D°-%!T/ii 2-3 1.7 
As :i 1650.319 1          ! 4s4ps -4s24pM 3D°-%!%] 3-3 L7 
As II 1650.842 0         i 4s4p3 - 4s24~>5f 3D°-%[%! 3-2 1,7 

As II 1656.004 5    : 4s4p3- 4s24p7r> ;|D° ■ ■%(%) 3-3 17 
As II 1656.704 50         j 4s4p3-4sJ4p5f 

3ir-%.|%] 3-4 1.7 
As i! 1660.154 500          | 4p2 - 4p5s >S -(%,%)" 0-1 L7 
As II 1714.069 0 4p5s - 4p6f (%,%)"-%[•*] 1-2 1,7 
As II 1716.%?. 1 4s4p3 -4s24p7p =D"-^i%! 1 -2 1.7 
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As II As II 

Kleinen! Wavelength Intensity    | Multiple! Configuration Term J-J References 

As II 
As II 
As II 
As II 
As II 

1719.802 
1722.680 
1723.852 
1725.846 
1731.671 

50 
2 
0 
1 
0 

4s4p»-4sa4p5f 
4p5s-4p8p 

4s4p»-4s»4p5f 
4s4p*-4ss4p5f 
4s4p*-4s34p7p 

3D'-%[%] 1-2 
1-0 
2-3 
2-3 
3-2 

L7 
L7 
1,7 
L.7 
L7 

As li 
As II 
As II 
As II 
As II 

1732.236 
1735.081 
17Ä.945 
1768.985 
1787.885 

0 
u 
5 

225 
0 

4p4d-4p7f 
4s4p»-4s»4p5f 
4p4d - 4p6f 

4p*-4pSs 
4s4p3-4s«4p6f 

lD°-Mi!%) 
»D'-%[%] 

»S  (%,%)' 

2-3 
3-4 
2-3 
0-1 
1-2 

L7 
L.7 
L7 
L7 
1.7 

As II 
As II 
As 11 
As II 
As 11 

1789.643 
1794.567 
1803.028 
1812.350 
1814.660 

5 
0 
0 
5 
0 

4s4ps-4s24p6f 
4s4p*-4s»4p7f 
4s4pa-4s»4p6f 
4s4p3-4s24p6f 
4s4p3-4s24p6f 

3P°  ^[%] 
3P°-■*[%] 
3P°-%{%] 

3P°-%[%] 

0-i 
2-3 
2-2 
2-3 
2-3 

L7 
L7 
L7 
L7 
L7 

As II 
As II 
As 11 
As II 
As II 

'.820.009 
1839.978 
1860.342 
1891.278 
1894.661 

0 
5 

350 
50 

1 

4p4d-4p8f 
4p4d -4p6f 

4s*4p2 -4s4p3 

4p5s-4p7p 
4p4d-4p7f 

3F°-%[%] 4-5 
2-3 
1-2 
1-0 
4-5 

L7 
L7 
L7 
L7 
L7 

As 11 
As 11 
As II 
As II 
As II 

1912.938 
1933.530 
1937.869 
1941.876 
1943.305 

500 
0 
0 
1 
0 

4s24n2-4s4p3 

4p4d-4p5f 
4p4d-4p7p 

4s4p3-4s24p4f 
4p4d-4p5f 

„3p . 5»;° 

3D°-%[%] 

2-2 
2-2 
2-2 
1-2 
2-3 

1.7 
L7 
L7 
L7 
1.7 

A.. A 
As II 
As " 
As II 
As II 

1943.317 
1946.137 
1947.572 
1951.393 
1952.541 

40 
1 
0 
0 
0 

4s4p3 -4s24p4f 
4p4d-4p6i 

4s4p3-4s24p4f 
4p4d-4p7f 

4s4p3-4s24p6p 

aD°-%[%] 
3F°-%[%] 
3D°-%[%] 
3F"-%[%] 
3D'%(%1 

1-1 
2-3 
2-1 
3-2 
1-2 

L7 
L7 
1,1 
1,7 
L7 

As II 
As II 
As II 
As II 
As II 

1956.835 
»965.036 
1968.660 
1968.855 
1970.953 

0 
3 

20 
20 
0 

4s4p3-4s24p6p 
4p4d-4p6f 

4s4ps-4s24p4f 
4s4p3-4s24p4f 
4s4p3 -4s24p6p 

3D°-%[%j 
3F°-%I%] 
3D'>-%!%] 
3D°-%[%) 
3D°-%[%] 

2-2 
3-4 
2-3 
2-2 
2-1 

1.7 
L7 
L7 
L7 
L7 

As II 
As II 
As II 
As II 
As II 

1971.580 
1975.270 
1979.755 
1980.992 
1981.466 

0 
1 

10 
A. 

10 

4s4p3-4s24p6p 
4s4p3-4s24p4f 
4s4p3-4s24p5f 
4s4p3-4s24p5f 
4s4p3-4s24p5f 

3D°-%(%] 
3D°-%[%] 
3P°-%I%1 
3P°-%[%] 

3-2 
3-4 
1-2 
1 -1 
0-1 

L7 
1.7 
L7 
L7 
L7 

As II 
As II 
As II 
As II 
As II 

1983.581 
1983.787 
1988.018 
1988.955 
1992.682 

100 
3 

20 
100 

5 

4s4p3-4s24p6p 
4s4p3-4s24p4f 
4s4p3-4s24p6p 
4s4p3-4s24p4f 
4s4p3-4s24p5f 

3D° -MM 
3D"-%[%] 
3D°-%[%j 

1-2 
3-2 
2-2 
2-3 
1-2 

1.7 
L7 
1.7 
L7 
1.7 

As II 1998.340 10 4s4p3-4s24p5f 3P°-%t%] 2-2 L7 
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As III As IV 

ARSENIC III (As2+), Z = 33 
Ground State  ls22s22p«3s23p«3d104s24p »PJ« (31 electrons) 

Ionization Potential 228 670 cm »; 28.351 eV 

Element Wavelength Intensity   j Multiple! Configuration Tern; J-J Reference 

As III 603.8 90 4p-5d g*p° - «D tt-% L4 
As III 614.4 90 4p-5d g™°   »D %-* L4 
As III 614.7 15 4p-5d g'P"   2D %-% 1.4 
As III 8499 450 4p-4d g'P°-2D '*-% 1.4 
As III 866.3 300 4s'4p-4s4p2 

gip°  »p «A-% LA 

As HI 871.1 500 4p-4d g 2P"   =D           ? %-•* RIO 
As III 871.7 75C 4p-4d jT 'D %-* L.4 
As III 877.7 350 4»*4p -4s4p2 „*!*• . »p             ■> ■•-Mi Rid 
As HI 889.0 600 4s*4p-4s4p2 i»P°-«p %-% I.4.RI0 
As III 900.9 300 4s24p-4s4p2 £2P'' - 2P             ? %-Vi Rio 

As III 927.6 600 4s24p -4s4p2 £2P"    »S "A -% 2.4 
As III 937.2 600 4p  5s g*r*s *-% 1.4 
As III 953.6 600 4s24p ■ 4s4p2 g*P°-*S %-Vs, 1.4 
As III 963.8 600 4p-5s g*P°-2S %-Vi L4 
As III 1172.2 360 4s24p- 4s 4p- i'2P"   »D %-% U 

As III 1209.3 450 4s*4p - 4s4p2 g'P' - 2D %-* 1.4 
As III 1214.0 90 4s24p-4s4p2 

«2P°-2D %-% 1.4 
As III 1269.0 150 4s4p»-4s!4f 2D - 2F° %-% :.4 
As in 1274.3 240 4s4p»-4s24f 2D  2F° »4   % 1.4 

ARSENIC IV (As3t), Z = 33 
Ground State  ls22s22p63s23pe3dJ04s2 »So (30 electrons) 

Ionization Potential 404 369 cm-1; 50 13 eV 

Element Wavelength intensity Multiple! Configuration Term J-J References 
— 

As IV 530.3 100 4s 4p-4s 6s 'P°-'S 1     0 Rll 
As IV? 537.1 150 Rll 
As IV 550.0 50 4s4p-4s5d ip  _>D I -2 Rll 
As IV 655.9 20 4s 4p -4s 5s ,ip-. ,s 1 -0 Rll 
As IV 692.9 250 4s 4p -4s 5s *¥° - 3S 0-1 Rn 
As IV 6985 350 4s 4p -4s 5s 3P°.'JJ i -; Rll 
As IV 711.1 400 4s4p - 4s5s 3p° . 3§ 2-1 Rll 
As IV 741.9 400 4s 4p -4s4d ■Ip'    3D 0-1 Rll 
As IV 747.6 450 4s 4p - 4s4d 3p" . 3D 1 -2 Rll 
As IV 748 3 400 4s4p   4s 4d 3p" . 3D 1 -1 Rn 

As IV 760.8 500 4s4p - 4s4d 2p° . 3D 2-3 Rll 
As IV 762.8 200 4s 4p -4s4<I 3p° . 3D 2-1 Rl: 
As IV 851.7 5<Xi 4s4p -4s5s ipo     ,S 1 -0 Rn 
As IV 892.7 5 JO 4s2   4s 4p g'S-'P' 0-1 Rll 
As IV 92J.0 50 4s 4p -4s 5s 'P° - 3S 1-1 Rl! 

As IV 930 8 400 4s4p - 4p2 3p» . 3p 1 -2 Rll 
As IV 941.9 250 4s 4d   4s 4f 'D   'F° 2   3 Rll 
As IV 946.4 450 4s4p-4p2 3p° _ 3p 0-1 Rll 
As IV 953.2 400 4s4p -4p2 

3p°   sp 2-2 Rll 
As IV 956.9 450 4s4p -4p2 3p.     5p 1 -1 Rll 

As IV 971 1 500 4s4p - 4p2 3p° _3p 1 -0 Rn 
As IV 974.6 4M) 4s4p-4s4d »P° - 'D ! -2 Rn 
As IV 980.6 500 4s 4p - 4p2 3pp _ 3p 2   1 Rn 
As IV 999.2 450 4s4p -4s4d >P    'D 2-2 Rn 
As IV 9994 !00 4p2   4s4f 3p . 3F« 2-2 Rn 
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As IV As VI 

Kiemen! Wavelength Intensity Muluple! Cont ig oration Term J-J References 

As IV 1003.4 400 4s4p - 4p» 'P*-'S 1-0 Rll 
As IV 1079.5 350 4s4p-4p* ip-. ID 1-2 Rll 
As IV 1299.3 500 4s»-4s4p glS-'P° C-i Rll 
As IV 1333.3 100 4s4d-4s4f »D - 'F* 2-3 Rll 
As IV 1336.9 20 4s4d-4s4f »D  >F 3-3 Rll 

As IV 1342.7 350 4s4d-4s5p <D -»P* 2-1 Rll 
As IV 1347.5 450 4s4d-4s4f »D-T 3-4 Rll 
A.  IV 1351.3 350 4s4d-4s4f 

sn-»F" 2-3 Rll 
As IV VKß 300 4s4d-4s4f »D - »F° 1-2 Rll 
As IV 1355.1 100 4s4d-4s4f 'D-»F3 3-3 Rll 

As IV 1356 4 100 4s4d-4s4f 'D - »F° 2-2 Rll 
As IV 1375.1 500b 4s 4d -4s5p >D - »P" 2-2 Rll 
As IV 1381 8 300 4s 4p - 4p* •r-*p 1-2 Ril 
As IV 1390.7 20 AiAd -4s5p »D - 3P° 2-1 Rll 
As IV 1435.9 200 4p-' - 4s 5p »P-'P° 2   1 R!l 

As IV 1440.0 100 4s 4p- 4pJ >P°-»P 1-1 Rll 
As IV 1472.5 50 4s4p-4p* ip-.sp 1-0 Rll 
As IV 1473.0 50 4p5- 4s 5p 3p . 3p° 2-2 Rll 
As IV 1480.6 450 4s4p-4s4d ip».iD 12 Rll 

ARSENIC V (As4+), Z = 33 
Ground State  ls22s22pb3s?3p83d104s *Sm (29 electrons) 

Ionization Potential 503 136 cm"1; 62.63 eV 

Element Wavelength 
  

Intensity Multiplet 
  

Configuration Term J-J References 

As V 600.7 150 4p-5s jpo   sS %-% S2 
As V 616.0 200 4p-5s .p..,s %-% S2 
As V 715.5 350 4p-4d »p°. »D ■A-% S2 
As V 734.8 400 4p-4d jp°. so %-% S2 
As V 737.2 250 4p-4d jp«.»o %-%    S2 

As V 987.7 500 4s-4p g2$ . >p° %-% S2 
As V 1029.5 500 4s-4p gJS - 2P° <k - V; S2 
As V 1051.6 200 4d-4f iD. 2po %-% S2 
As V 1056.6 250 4d-4f *D - *F" 

  
f,.-\ S2 

ARSENIC VI (As,+), Z = 33 
Ground State ls22s22pe3s23p63d10 'S0 (28 electrons) 

Ionization Potential  1 028 800 cm"1;  127.6 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

As VI 
As VI 
As VI 
As VI 

220.0 
221.0 
226.?, 
232.2 

800 
1000 

100 
100 

3d!0-3d8(sD)4p 
3tji»-3d»(«D)4p 
3d10 - 3dB(sD)4p 

g'S-'P" 
giS . »p- 

o-i 
o-i 
o-i 

K26 
K26 
K26 
K26 

H   He   U   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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As VII As VIII 

ARSENIC VII (As«+), Z = 33 
Ground State ls22s*2p«3s*3p«3d« *DM (27 electrons) 

lonization Potential [1 242 000] cm"1; (154] eV 

Element Wavelength Intensity Multiple! Coniigmaüon Term I-J References 

As VII 173.82 600 3d»-3d»(>G)4p ga*D - x»F° *-% Z2 
As VII 174.60 1000b 3d»-3d»(»P)4p ga*D - yJP° •k-f, Z2 
As VII 174.70 1000b 3d» - 3d"(IG)4p g**D  x»F *k-% Z2 
As VII 175.20 600 3d»-3d«(»PMp *a*D - x»D° %■% Z2 
As VII 175.46 100» 3d»-3dVP}»n *a2D - x*D° %-% Z2 

As VII 175.56 1000 3d»-3d»("G>4p Sa*D - x«F* *-% Z2 
As VII 175.84 801) 3d* - 3d«(»P)4p ga»D - y'P* *A-% Z2 
As VII 176.32 900 3d» - 3d»('P)4p ga»D • y*P° tt-'h Z2 
As VII 176.96 600 3d»-3d«(*P)4p ga»D - x»D° %-* Z2 
As VII 177.23 1000 3d»-id'(-r;4p ga«D - x*D" %-% Z2 

As VII 177.58 900 3d» - 3d»('D)4p ga»D - z'P" *-% Z2 
As VII 178.00 800 3d»-3d*(!D)4p ga*D - y»D° %-% Z2 
As VII 178.62 900 3d*-3d«(,D)4p ga*V - y»F *-% Z2 
As VII 178.69 700 3d» • 3d«(>D)4p ga'D - y'D* %-* Z2 
As VII 179.38 600 3d»-3d»('D)4p j?a»D - z'P" %-% 7.2 

As VII 179. S2 400 3d*-3d»(,D)4p ga*D - y*D° % -% Z2 
As VII 18C.52 900 3d»-3d'(>D)4p ga»D - y*D° %-% Z2 
As VII 180.79 900b 3d»  3d«('P)4p Sa»D  z<P° %-*A Z2 
As VII 181.08 400 3d»-3d»(»P)4p ga'D-z'P' *-% Z2 
As VII 181.57 800 3d»-3d»('D)4p ga*D - ysF° %-% Z2 

As VII 182.51 900 3d»-3d8(*F)4p ga»B - z'F" %-* z: 
As VII 182.68 800b 3d»-3d»(»P)<p ja»» - z4P° %-% Z2 
As VII 182.97 900 3d»-3d»(*P)4p ga*D - z4P° %-% Z2 
As VII 183.14 400 Sd»-3d«(sF)4p ga«D - z»D° %-% Z2 
As VII 183.68 1000 3d»-3d«(»F)4p ga*D - z»F° "fe-% Z2 

As VII 184 05 800 3d»-3d'(»F)4p ga'D - iKr %-% Z2 
As VII 184.29 800 3d»-3d»('F)4p gaJD - z*D° %-** Z2 
As VII 184.43 700 3ds-3d»(»F)4p ga*D - z»F° %-% Z2 
As VII 185.06 700 3d»-3d»«»F)4p ga*D - z'D* %-% Z2 
As VII 185.19 900 3d»-3d»(*F)4p ga'D - z4F" %-* Z2 

As VII 185.66 800 3d« - 3d«f"F)4p gasD  z4F° %-% Z2 
As VII 186.25 700 3d»-3d'(sF)4p ga2D - z'D" %-<* Z2 
As VII 187.38 900 3d»-3d«(aF)4p ga»D - z4F° %-% Z">. 

ARSENIC VIII (As7+), Z = 33 
Ground State  ts22s22p63s23p63d8 3F4 (26 electrons) 

lonization Potential [1 508 000] cm !; [187] eV 
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As IX As XIII 

' 

ARS» KC IX (As»+), Z - 33 
Ground State is,*2sJ2p83s*3p83d7 «FM (25 electrons) 

lonization Potential [1 791 000] cm1; [222] eV 

ARSENIC X (Af»+), Z = 33 
Ground State  ls22ss2ps3s83p*3ds 5D4 (24 electrons) 

lonization Potential [2 089 000] cm-1; 1259] eV 

ARSENIC XI (As10*), Z - 33 
Ground State  ls22s=2p63s!'3p63d5 8Sv2 (23 electrons) 

lonization Potential [2 420 000] cm1; [300] eV 

ARSENIC XII (As!1+), Z = 33 
Ground State lsa2s22p83s23p83d« 5D0 (22 electrons) 

lonization Potential [2 726 000] cm'; [338] eV 

ARSENIC XIII (Asl2+), Z = 33 
Ground State  ls32ss2p83s,?3p83d3 *Vm (21 electrons) 

lonization Potential [3 275 000] cm1; [379] eV 
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As XIV As XVIII 

ARSENIC XIV (As15+), Z = 33 
Ground State  ls*2sa2p«3s23p«)d* 3F» (20 electro': 

Ionization Potential [3 396 COO] cor»;  [421! eV 

ARSENIC XV (AsM+), Z = 33 
Ground State  ls*2s22p63s*3p«3d "D-,« (19 electrons) 

Ionization Potential [3 726 400] cm1; [462] eV 

ARSENIC XVI (Asi5+), Z = 33 
Ground State  l-22s22p63s23p* >Sa (18 electrons) 
Ionization Potential [4 791 100] cm1; [594] eV 

ARSENIC XVII (As16<), Z = 33 
Ground State  ls22s22p83s23p5 2P^ (17 electrons) 

Ionization Potential [5 081 5C0] cm1; [630] eV 

ARSENIC XVIII (Asm), Z = 33 
Ground State  ls22s22p63s23p4 3P? (16 electrons) 
Ionization Potential  [5 404 100] cm"1; [670] eV 
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1 
As XIX As xxm 

ARSENIC XIX (Asl8+). Z = 33 
Ground State ls82s22p*3sJ3pa *Sl* (15 electrons) 

Ionisation Potential [5 840 000] cur»; (724] eV 

ARSENIC XX (As,9+), Z = 33 
Ground State  ls22s22p«3s23p2 3P0 (14 electrons) 
lonization Potential }6 202 600] cm »; (769] eV 

ARSENIC XXI (As20*), Z - 33 
Ground State  ls22s22p«3s23p 2PJ/2 (13 electrons) 

lonization Potential [6 557 500] car1; [813] eV 

ARSENIC XXII (As^1+), Z = 33 
Ground State  ls22s22p63s2 'So (12 electrons) 

lonization Potential [7 340 000] cm ';  [910] eV 

ARSENIC XXIII (As22+), Z = 33 
Ground State  lss2s22p63s 2S„2 (11 electrons) 
lonization Potential [7 686 700] car1;  [953] eV 
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As XXIV As xxvni 
ARSENIC XXIV (As"+), Z = 33 

Ground State  ls,2s*2p* »So (10 electrons) 
lonization Potential [19 132 000] err.1; [2372] eV 

ARoENIC XXV (AsM+), Z = 33 
Ground State  ls22s22p5 2P*, (9 electrons) 

lonization Potential [19 954 000] enr1; [2474] eV 

ARSENIC XXVI (As2S+), 7 = 33 
Ground State ls22s22p4 3P8 (8 electrons) 

lonization Potential [21 019 000] cur1;  [2606] eV 

ARSENIC XXVH (As26*), Z = 33 
Ground Stete is22s22p3 4SS/2 (7 electrons) 

lonization Potential [22 326 000] car1; [2768] eV 

ARSENIC XXVHI (As27+), Z = 33 
Ground State  ls22s22p2 3P0 (6 electrons) 

lonization Potential [23 552 000] cm";  [2920] eV 
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As XXIX As xxxni 

ARSENIC XXIX (As2»*), Z - 33 
Ground State ls*2s22p s?°vt (5 electrons) 

Ionization Potential [24 722 000J cm"'; [3065] eV 

ARSENIC XXX (As*»*), Z = 33 
Ground State  Is*2s2 lS0 (4 electrons) 

Ionization Potential [26 198 000] cm1; [3248] eV 

ARSENIC XXXI (As30+), Z = 33 
Ground State  Is22s %Svi (3 electrons) 

Ionization Potential [27 466 000] cm«; [3409] eV 

ARSENIC XXXII (As»*). Z = 33 
Ground State  Is* !S0 (2 electrons) 

Ionization Potential [116 510 000] cm1; [14445] eV 

ARSENIC XXXII! (AsM+), Z = 33 
Ground State  Is 2Sl/2 (1 electron) 

Ionization Potential [121 196 000] cm •; [15026] eV 
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Se I 
Se I 

f;    LNIUM I (Se0<), Z - 34 
Ground State  is,   ./:i;«3s*3p«3d104s*4p« »P, (34 e',ctrons) 

loniration Potential 78 658.22 cm'; 9.752 eV 

Fkment Wavelength 
ii          .   . 

—1 '  

I   loteostty | Muhiptet 

Se I i 1313 5j ! • Sc 1 j 1316.26 1    60 
Sc I j 1322.06 !    20 
Se I i 1326.83 I     40 
Se J j 1327.80 20 

Se 1 ' 1328.1$ 80 
Se ! 1   330.55 80 
Se 1? i 1342.04 80 1 
Se 1 j 1345 54 80 

1 

Se I I 1346 58 
1 

10 

Se t 1347.50 20 
Se I 1 1343 40 too 
Se I i 1351.62 80 
Se I? 1 1353.02 |   140 
Se 1 1353.86 '   140 

Se ! ; 1354 63 100 1 
Se i ! 1357.79 10 

i 

Sc [ 1 1359 7 60 j 
Se I i 1363 80 '     20 
Se J | 1366.78 20 I 

Se I I 1367 91 10 
i 
I 

Se ! 1373.03 40 
Se I ! 1375.03 40 
Se I \ 1377.04 40 
3e I ! 1377 98 200 1! 

Se I" ! 1379.50 10 
Se I 1 1382.56 {     60 
Se I | 1384.63 !     40 
Se ! i 1385.54 '   160 
Sc f ! ! 390.99 120 

Se I 1391 27 80 
Se I 1392.13 100 
Se I 1393 0 80 
Se I 1395.43 200 8 
Se I 1395 38 200 10 

Se I 1397.5 40 
Se I 1401.92 80 
Se I? 1402.63 il» 
Se I 1404.45 160 8 
Sc I i 405 37 200 9 

Se 1 1406.3'' 200 9 
Se I 1406.60 200 9 
Se I 1416 84 160 11 
Sc I 1420.64 160 
Sc I 1427.87 120 

Se 1 1430.58 I2C 
Se I 1435.28 240 3 
S: I 1435.75 240 10 
Se ! 1441.81 100 
Se I 1444 85 200 8 

Se I 1446.78 200 9 
Se 1 1446.98 200 9 
Se I 1449)6 300 8 
Se I 1456.31 240 g 
Se I 1458.29 160 9 

Se I 1461.99 !20 
Se I 1496.44 'A 
Sc ! 1500.91 300 7 
Se I 1502.57 40 
Se ! 1506.09 60 

4p4 

4p« 
4p« 
V 
«P4 

4p»<4S')8d 
4p'(»D*)4d 
4p'(4S°)9j 
4p»t«S°»7d 
4p*<«S*)7d 

4p« 4p»(,D*l W 
<p4 4p>(«S°)"d 

4p« 4p'(«S°)8j 
4p« 4p»(«S°)8d 

4p4 4p'(4S°)8s 
4p4 4p'(»D°)4d 
4p4 4p'('D°)4d 

4p4 4p'(4S")6d 

V 
4p4 

V 
4p« 
4p4 

4p>(*S°)6d 
4p*(<S°)9s 
4p»(4S"»6d 
4p'(4S )7d 
4p'(4Sc)7d 

4p4 4p»(*S'')9s 
4o4 4pJ{':S°!7d 
4p4 - 4p'(*D*)4d 
4p4-4p'(4S*)7d 
4p4-4p'(»P°)5s 

4p4-4p'(4S'')8s 
4p4 - 4pI(4S")8s 
4p4 4p»(»D°)4d 
4p4 - 4pJ(4S°)7s 

4p4 

V 
4p4 

4p4 

4p4 

4p'<4S°)6d 
4p'(4S°)6d 
4p'(<S°)8s 
4p'(»r)5s 
4ps(4S',)7s 

4p4-4pa(4S°)6d 
4p4-4pJ(4S")6d 

4p4-4p»(aPs)5s 
4p4   4p'(4S°)5d 

V 
4p4 

4p4 

V 
4p*. 

4p4- 
4p4 

4p4 

4p4- 
4|5    - 

4p'(4S°)5d 
4p»(4S°)5d 
4p'(,P0)5s 
4p»(4S')5d 
4p'(*P")5s 

4p»(4S*)7s 
4p3(»P°)5s 
4p'(43')7s 
4p»(4S")7s 
4p»(1P°)5s 

4p4-4pa(4S°)5d 
4p4 4p'CS°)5d 
4p4-4p'(«P°)5s 
4p--4pJ(*P'')5s 
4p4-4p'<4S*)5d 

4p* 
4p4 

4p4 

4p4 

V- 

4p»(4S°)5d 
4p'(»Dv)4<j 
4pä(4S")6s 
4p*(4S°)8d 
4ps(»D")4d 

gtp.y 
»T  'S' 
gf  »D* 
g*P  'D" 

s'P  T 
g*P.*D' 

g*V »S* 
j?*P  'D° 

g*V *S° 
g*f V 

*
S
P - 'tf 

*'P 'D 
*'P -aS° 
«•'P -*D' 
g*p ■ *0' 
gsp *D 

K*? -'S" 
g*¥ »D° 
g'P -2" 
s'P *D° 
g*r «p» 

g*p »S° 
g'P -*S' 
g'P -r 
g'p • >S" 

s'P 3D° 
«r'P »D° 
S'P ■SS° 
?5P 3p< 

g'v ,»So 

g'v 5D" 
g*f>. .30» 

g=V jp' 

*'P 
sir 

tf'p >n 
g'V »D° 
S'P ■P° 
g>¥ 

5D° 
g'P- 'Pn 

g*V. »s. 
?'P- ap. 
g*P- *S° 
g>p. aS" 
g'P »r 
g'P- >D° 
**P- *D° 
s'P 3P° 
«SP »P" 
g*v. 3n 
g*v- H) 
'D 4" 

g'P- 'S' 
'D- 'D* 
!D 3" 

2-3 R23 
2-2 R23 
2   1 R23 
2-1 R23 
2-3 R23 

':■ 1 R23 
:-i R23 

R23 
2   1 R23 
1   2 R23 

2-2 »23 
2-2 R23 
12 R23 

R23 
2-3 R23 

2-2 R23 
1 -1 R23 
2-3 R23 
1-2 R23 
1 -1 R23 

0-1 R23 
0   1 R23 
0-1 R23 
0-1 R23 
2- 1 R23 

R23 
1-1 S23 
1-2 R23 
I -2 R23 
2-1 R23 

1 -1 R7.3 
1 -2 R23 
0-1 R23 
2-2 R23 
2-2 R23 

I -2 R23 
0   1 R23 

R23 
2-1 R23 
2-3 R23 

2-! R23 
2-2 R23 
1 -1 R23 
2-3 R23 
0-1 R23 

I -1 R2J 
1 -2 R23 
1 -2 R23 
0-1 R23 
!   1 R23 

I -! R23 
1 -2 RJ!3 
1   0 R2% 
0-1 R?l 
0! R.j 

1-2 k23 
2-3 R23 
2! R23 
2-3 R2? 
2-2 R23 
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Se I 
Se I 

Fkaeat 
-.               . —  

Warrteagth    |   Imcmmy | Muliipkri 

Se V i 1511 27                  40 
Se ! 1555.33                160 

! J 
Se 1 1519.99                 go 1 
Se I 1521.20                 60 1 
Se I 152245            i   120 ! 

1 
Se I 152488            {   i20 

! 
j 

Sc I i 1530.39            i   50i) 6 
Sc 1 j 153! 33                300 6 
Sc I | I  11 84            1   400 6 
Sc I j 1547 i2            j   24C 7 

Sc I i '548.29            !   160 
Sc I ! 1555 55                 80 
S? 1 11556 54            j     20 
Sc 1 1560 28 240 7 
Sc ! 1562 50 40 

Sc 1 1563 28 40 
Sc 1 i 1575.26            j   300 5 
Sc 1 1 1577.61             1   JOU 4 
Se I 1 157790            '   300 j       4 
Sc I 1579 49                 300 6 

1 
1 

Se I 1580 04                 400 
! 

6 ; 
Sc I 1587 46                 300 19 
Sc I 1593 19                300 b : 
Sc I 1604 70                 80 1 
Se I j 1606 46            1   500 3 i 
Sc I 1 1610.72                200 

i 
17 

t 

| 
Sc ! i 1611 26               200 18 
Se 1 i 1617 35            1   400 3 j 
Se I ! If"   21            j   300 3 i 
Se 1 I'ji273               200 17 

j 

Se I ; 1623 90            ;   100 j 
Sc I j 1625 '9                140 1 
Sc I i 1625.45             1    120 
Se I i 1626.25                240 5 
Se r i 1628.85           ;   !60 4 

Se I 1629.06           !   !20 4 
Sc P 1635.80           ;     20 
Se ! 1643.39 '■   ICO 4 
Se I 1671.15 500 3 
Se I 1675.27 SOO 3 

Sc P 1688 79 60 
Se I 1690.70 500 1 
Sc 17 1699 90 80 
Se I? 1706.70 40 
Sc I? 1708.04 60 

Se P 174275            !     80 
Se 1? 1745.30            !     60 
Sc I? 1750.89                120 
Se [? 1751.88 60 
Se I 1752.94 120 

Se P 1759.24 160 
Se I 1772.64 100 
Se P 1790.48 60 
Sc I 1793.29 500 16 
Se I 1794.55 100 16 

Se 1 1795.28 600 16 
Se I? 1796.04 120 
Se P F822.15 160 
Se P 1828.65 60 
Se P 1830.41 80 

Se I? .849.55 80 
Se I? 185051 60 
Se I? 1852.02 60 
Se I 1855.20            I   600 15 
Sc 1 i858.84           ! 500 14 

4p- -4p»<«S*>fe g*f - »s* 
4p*   4p»(«S'»7d 'D  *D' 
4p«   4p»(«S")7i "D   'D* 
4p* • 4p»('D')4d !D-T 

«P4 

4p« 
*p< 

V 

4p1<«S")7d 
4p*<*S)4d 
4p»(4S*)4d 
4p»(*S")4d 
4p»(«S*)6« 

4?« 

»p« 

4p'<«D'')4d 
4p3(«S°)6d 
4p><«S*|6J 
4pJf«S°)6s 
4p1<«S"»6s 

4P« 
4p« 

4p« 

4pVS")6d 

- 4p^<«S*)4d 
4p3(«S*)4d 
4p3(«S°)4d 

4p< 
4p« 
4p« 
4p« 
4p4 

4pJ(*S')4d 
■4pJ(aP)5i 
4p*(«S°)4d 
4p»(«S',)7s 
4p'('D°)5s 

4p« 

4p« 

4p« 

-4p»<*F»5s 
4p1(4S*)7s 

4pJ(»D°)5s 
4p'(«D°)5s 
4p>(»P*)5s 

4p« 
4p< 
4p*- 

V* 
4p* 

4p»(*S°)5d 
4p»(«S°)5d 
4pVS")5d 
4pJ(1D")5s 

4p'- 4p'(«SJ)4d 

4p4 

4p" 

V 

4pJ(«S")4d 
4pJ(1lT)55 
4p*(*D*)J» 

4p« 4p»(»D°)5s 

4p« - 4pa<«S")'is 

4p*   4p1(«S'    s 

4p* - 4p'( i°)4d 
4p« - 4pVS")4d 

4p" - 4p=(«S°)4d 

4p«-4p»(*D°)5s 
4p'-4p:>{«S0)4d 

u'3>. 

>D' 
Ü 

3S 

2-2 
2 1 
2-2 
2-1 

2-1 R23 
2   i R23 
2-1 823 
2   2 R23 
I - I R23 

R23 
R23 
R23 
R23 
R23 

'Of 2-2 [R23 
■D-'D 2   3 |R23 
«D  *D° 2-2 R23 

^P-'S' 0-1 R23 
g*P »$• 1 -2 R23 

'L'   »D 2   1 R23 
¥*P   -i " 2-2 R23 
g>? "y 2   3 R23 
**P - *D 2-2 R2I 
t*V    D 1   1 R23 

*'P  »D' 1   1-2 R23 
'D   <P° 1   2"' «23 

^P  'D |   P-l R23 
!1>  JS= !   2-1 r.^f 

g'P  >£>' 2-3   |R23 

'D   VP° '2-2 
i 

R25 
>D  *S 1   2-2 R23 

yjp  3D" |   2-2 R.) 
g'f   "J 12-1 R2S 
ip   up- 2-1 R21 

■D  *!> 2-3 R23 
'D - 3D' 2-1 R23 
•D  'D' 4.   - R->3 

g*\>   'D< 1 -2 Ro 
g3P  SD 1   1 R23 

g'P  *D i : R23 
«23 

jf3P - *U° 0-1      ?Xi 
jr'P »y 1 -2 R2> 
g*f>.*t 1-1 R21 

Rn 
g
sp nr 9-1 R2J 

R25 
R73 
RI3 

R23 
R23 
R2-! 
R23 

"E   »S" 2-1 R23 

R21 
'D - SS° 2-2 R23 

R21 
'D  SD 2-3 R73 
■D   «D° 2-1 R23 

iD. ijv 2-2 R21 
R23 
R23 
R23 
R23 

R21 
R2:s 
R23 

'D   >D° 2-2 R2H 
>D - SD° 2-2 RB 
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Se I Se I! 

Ekacal Wivcleagtb    )   lolefltity   | Muiur'-i I onftguj*lion Term 1 - %   !    References 

Sc I 
Se 1 
Se I 
3c I 
Se 1 

Se I 
Sc 1 

185? W 
I893.JC 
1898.555 
1913788 
1919.190 

19*0.901 
;995.I12 

100 
120 
K* 
70Ü 
hOC 

IÜO0 
300 

13 
13 
13 

22 

4p«-4p»(«S')M 
4p<-4p«(»D,,)4d 
4p4   4pJ(,D')5j 
4p«-4p»{»D',)5s 
4p«-4p>(»D'>)5s 

4p4-4pJ(«SJ)5s 
4p*-4pJ(»r)5j 

>S - »D* 
>S-2' 
'D-»D* 
■D-'D" 
'D - >D° 

g'P *S° 
'S   lP° 

0-! 
0-1 
2-3 
2-2 
2-1 

2-1 
0-1 

  
R23 
R2.3 
R23 
R23 
R23 

R23 
R23 

SELENIUM II (Se,+), Z = 34 
Ground State  ls22s22p83s23p63d104s24p3 *Sh2 (33 electrons) 

Ionization Potential  170 900 cm >; 21.19 eV 

Fitment Wavelength 
 T  

Intensity   ] Multiple! Configuration Term I J References 

""     ""      '     ■" 

Se II 694 83 100 4p3- g«S*-36 % - % ! M2 
Se II 697.65 300 4p3- g'S°-35 %-% M2 
Se 11 709.57 700 6 4p3- g*S°-30 %-% M2 
Se II 710.47 50 4p>- g«S°-29 *A-% M2 
Sc II 721.88 20 4ps-4p3(3P)6s g<S°-'P %-% M2 

Sc II 726.41 50 5 4p*-4p2(3P)6s g*S°-*P %-%. M2 
Sc II 737.30 50 5 4p3 - 4p*(3P)6s g'S'-'P %-% M2 
Se II 746.02 50 5 4p3  4p2(sP)6s S4S°-<P %-fc M2 
Se II 774.43 200 4p3- *D° - 33 %-•% M2 
Sc I! 775 09 50 4p=- g*S°-27. % ■% Hi 

Se I! 782.09 20 4ps- g*S"-20 %-% M2 
Sc II 782.66 50 4p3-4pJ(3P)6s »0° - *P *-** M2 
Se II 783 84 100 4p3- 2D»  29 %-% M2 
Se II 786.49 400 4p3-4p11iJP)6s 2JJO     jp %-% M2 
Se II 797.69 300 4p3-4p»(3P)6s »D° - aP %-tt M2 

Se II 798.79 20 4p3-4p*('P)Sd *D° - "F           ? %-% G21.B7 
Se II 800.54 100 4ps- »D* - 27 %-% M2 
Sz II 801.59 300 4p3. 2D° - 26 %   % M2 
Se II 814.86 20 4p». J*S"-I6 %-% M2 
Sc I! 816.99 300 4p3- 3D° - 25 %   % M2 

Sc II 820.68 300 4p3-4p*(3P)6s 2D». «p %-% M2 
Se II 828.48 800 .3 4p3- 8D° - 24 %-% M2 
;>e li 832 74 900 13 4p3- *D° - 24 %-% M: 
Se II 838.43 50 4p3- sp«. 33 'A-% M2 
Se II 844.00 400 4p3- tp - 34 %-% M2 

Se II 849.6i 400 4p3- 2PC - 29 >&-% M2 
Se II 854.46 50 4p3-4p*(3P)6s ap°.sp %-% M2 
Se II 855.81 100 4pa- »P°-29 ¥.-% M2 
Si II 864 59 20 4p3- 8po . 2? Vi ■** M2 
Se II 865.90 50 4ps-4p2(:!P)6s Jpf . sp ■A-% M2 

Se II 867.83 300 4p3- 2D" - 22 %-% M2 
Se II 871.02 200 4p3- »P° - 27 %-% Mi 
Se 11 871.83 400 4p3- »D° - 20 %-% Mz 
Se II 872.27 50 4p3    p2(3P)6s ip'. jp %-% M2 
Se U 882.6! 600 4p3- ijr-19 tt-% M2 

Se li 883.77 ju 4ps- 8P° - 25 "A-% M2 
Se 11 887.48 5M 4p3- »IV-19 %-* M2 
Se II 888.06 2M 4p3-4p*(3P)6s «p°.<p %-% G21.B7 
Se I! 890.59 000 4ps- sp.. 25 %-% M2 
Se II 894.99 50 4p3-4p»(3P)6s ,po . ,p %-% M2 
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Se II 

Se II 
Se «I 
Sc II 
Se II 
Se II 

Se II 

Se II 
Se II 
Se II 
Se II 
Se II 

Se II 
Se II 
Se II 
Se II 
Se II 

Se II 
Se II 
Se II 
Se II 
Se 11 

Se II 
Se II 
Se II 
Se II 
Se IJ 

Se fl 
Se II 
Se II 
Se II 
Se II 

Se II 
Sc II 
Se II 
Se II 
Se II 

Se II 
Se II 
Se II 
Se II 
Se II 

Se II 
Se II 
Se II 
Se II 
Sc !I 

Se II 
Se II 
Se II 
Sc II 
Sc II 

Se II 
Se II 
Se II 
Se II 
Sc II 

Se II 
Se II 
Se II 
Se II 
Se II 

Se II 
Se II 
Se II 
Se II 
Se II 

921.12 
922 90 
92tj.3g 
943 61 
950 02 

951.26 300 
953.88 400 
961.77 200 
974.94 300 
983.94 600 

986.71 
997.06 
997 14 

1011.15 
1011.84 

10)3.40 
1014.01 
1022.11 
1029.56 
1033.60 

103x16 
10-8.36 
1045.31 
1047.67 
1049.51 

1049.65 
1050.57 
1052.09 
105741 
1077.54 

1085.88 
1090.43 
1097.82 
1099.97 
1119.04 

1129.79 
1130.48 
1133.89 
1138.36 
1141.94 

1155 99 
1156.91 
1157.3! 
1166.53 
1168.53 

1170.76 
1177.31 
1178.05 
1182.65 
1183.99 

1192.29 
1196.40 
1199.72 
1205.25 
1205.69 

1218.01 
1218.27 
1221.94 
1224.63 
1229.04 

50 
200 
100 
200 
300 

900 
900 
100 
600 

1000 

300 
?00 
400 
100 

'000 

(000 
200 
300 
900 
400 

500 
100 
800 
300 
100 

50 
!0O 
100 
50 

900 

700 
800 
409 
500 
800 

200 
100 
400 
300 
200 

1000 
200 
50 

300 
700 

400 
200 
200 
300 
200 

2 
11 

10 

17 

17 
16 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Ms   Al   Si   P 

4p3- 
4p»- 
4p3- 
4p"- 
4p3- 

4ps - 4p'(»P)5s 
4s14p3-4s4p« 

4p3-4p2(3P)5s 
4pa- 

4p3-4p2(3P)5s 
4pa- 
4p3- 
4p>- 
4p3-4p2(3P)5s 

4p3- 
4p3- 
4p3- 
4p3- 
4p3-4p2(>D)5s 

4p3-4p*('P)5s 
4p3-4pi('D)5s 
4p3- 
4p3-4p»('D)5s 
4p3- 

4p3- 
4p3- 
4p3- 
4p3- 
4p3- 

4p3- 
4p3- 
4p3-4p»(3P)5s 
4p3- 
4p3-4p2(3P)5s 

4s24p3-4s4p« 
4s24p3-4s4p« 

4p3- 
4p3-4p*(35>)5s 

4s24p3-4s4p4 

4?3-4p2('D)5s 
4p'- 
4p,-4p=(3P)5s 
4p3-4p2('D)5s 
4p3-4p2(«D)5s 

4s24p3-4s4p-1 

4p3- ips(3P)5s 
4ps- 
4p1-4p*(3P)5s 
4p3- 

V-4pa(3P)5s 
4p3 

4p3- 
4p3- 
4p3- 

;!   Ar   K   Ca   Sc   Ti   V   Cr   Ma   Fe 
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IT   15 
^S0-»D 
«D°-!5 

g*S°-9 
g*sr-n 

»P,'-22 
*P*-20 
»?°-20 
2P- 19 

g*S°-5 

g4S° *P 
g'S"  »P 

2P°-17 
g'S^'P 

2P°-16 

g*S'"P 
»D°-12 
2P°-!5 

2D° -11 
g*S"-«P 

*D°-]1 
2P -13 

SD"   10 

2D"-2D 

g*S°-"P 
2D° - 2D 
2D°-10 
•^D" - *D 
-D°-9 

2D"-8 
2D°-7 
2D°-7 
2D"-6 
*P° • 12 

*P°-12 
2D' - 5 
»D°  2P 
2D°-5 
2D° - 2P 

»D° - 2P 
S45'-«P 

2P°   11 
2D° - 2P 

g4S°*P 

*p°  Jj) 
r"     1 il 

*D - *V 
£?" - T, 
SP°- 2D 

g*S° - -»P 
*D° - <P 
:Drl 
iD° - «P 
«p°  9 

2D° - <P 
8P°-9 
2P°-7 
2P°-6 
»P"-8 

*-% M2 
%-* M2 
%■% M2 

%-% M2 
*-% M2 
•h-% M2 
%-% M2 
%   % M2 

%-* M; 
Vi-* M2 

1%-Vi M2 
%-% Mi 
%-*& M2 

%-% M2 
%-% M2 
fc-% M2 
%-% M2 
%-% M2 

%-% M2 
%-% M2 
%-% M2 
%-% M2 
%-% M2 

%-% M2 
%-% M? 
%-% M: 
%-% M2 
%-% K!9 

[%-% M2.K19 
%-% M2 
%-% M2 
%-% M2 
%-"A M2 

%-% M2 
%-% M2 
%-** M2 
%-% M2 
72 - % W2 

%-% VI2 
%-% KA- 

% - % I M2 

%-% 
%-% 

% - %   M2 

%-% 

Si-3/, 
V* - % 

M2 
M2 

M2 
M2 
M2 
M2 

%-% 
%-% 
% - % I M2 
% - %   M2 

M2 
M2 
M2 
M2 
M2 

M2 
M2 
M2 
m 
Ml 

M2 
M2 
M2 

Co   Ni   Ca   Zn   Ga   Ge   A»   Se   3r   Kr 

„: ifc^i M^ä^waj^ti^iäafeäfeHt^t&äMm»- :*i^£^  i n i i ni I'liifii'ililitiittfinlifiMiinliiTi liftfiWir'lhiAii «!Ä**iii>U^*ii«*A riT-iifitirrfrf VmtuWifi»«'rTin-ffiiir^(ir»i itFufHiiiTim- 



Se II Se III 

Element Wa< ekff^> Intensity Multiple! Configuration Tenn J-J Ke-'creoces 

Se II 1234.82 700 16 4ps- «P*-7 %-% M2 
Se II !2«T6' 300 4p3- *P°-6 %-% 112 
Se II 1276.84 200 4ps-4p3(*P)5s »P°. ip *-% M2 
Se II 1286.4! iOO 4p" »r-5 "*-* M2 
Se II 1290.97 MO 14 4p3-4p»('P)5s »P«_tp %-% M2 

Se II 1294.41 300 15 4s»4p3-4s4p4 »?"-'P %-% M2 
Se II 1308.89 800 15 4s*4p3-4s4p4 *p°.»p *-% M2 
s-. r. 1318.25 700 14 4p»-4p»(3P)5s *p0-sp ■A-Vi M2 
Se 11 1333.32 300 4p3-4p*(3P)5s »P ->p %-"* M2 
Se II 1337 23 50 4p3-4p*('P)5s *p°-4p %-% M2 

Se II 1347.31 too 4p3- »P°-3 %-% M2 
Se II 1356.57 50 4ps-4p»(»P)5s «p».4p Vfc-* M2 
Se I! 1360.86 50 4p3- 2P°-1 tt-% M2 
Se II 1364.83 200 4s*4p3-4s4p4 2D° - «P %-* M2 
Se II 1372.51 100 4p3-4p»(3P)5s *p°.«p %-% M2 

Se II 1380.96 100 4s»4p3-4s4p« 2D°-«P %-* M2 
Se II 1392.81 50 4s»4p3-4s4p4 «D° - <P %-%   M2 
Se II 1401.01 50 4ps-4pH3P)5s jp°.4P %-% M2 
Se 11 1414.25 200 4s»4p8  4s4p« »D°-4P %-tt M2 
Se II 1426.1*5 500 4s»4ps-4s4p4 2D°  «P "Ä-% M2 

Se II 1577.29 100 4s*4p»-4sV »p°.«p M.% K19 
Se II 1598.95 100 4s24p3-4s4p4 ipo    4p %-% M2 
Se II 1621.23 400 4s24p3-4s4p4 ip°    «p %-% M2 
Se II 1667.15 200 4sa4p3-4s4p* «p° . 4p %-% M2 

SELENIUM III (Se2+), Z = 34 
Ground State ls22s22p63s23p63d104s24p2 3P0 (32 electrons) 

Ionization Potential 248 583 cm"1; 30.820 eV 

Element Wavelength Intensity Multiplet Configuration Tenn J-J References 

Se III 517.57 200 4p2-4p5d „3p . 3p° 1-1 R14 
Se III 518.17 50 4p2-4p5d gsp.sp« 1-2 R14 
Se HI 522.05 100 4p2-4p5d g*P - >D° 1-2 R14 
Se III 523.53 50 4p2-4p5d ,3P . 3p° 2-1 RI4 
Se III 524.01 200 4p2-4p5d g3P-3D' 0-1 R14 

Se HI 524.15 300 4p2-4p5d „3p. 3p° 2-2 R>4 
Se III 525.11 50 4pa - 4p6s g'P-'P" 1-1 R14 
Se III 526.4J 400 4p2-4p5d g3P-3D° 2-3 R14 
Se HI 531.14 300 4p2-4p5d g*P - 3D° 1-2 R14 
Se III 533.07 100 4p'-4p6s g3P-3V° 2-2 R14 

Se III 537.38 X 4p*-4p5d g3P - 3D° 2-2 R14 
Se III 538.53 200 4p'-4p6s g3p. «p° i-s R14 
Se III 539.31 50 4pJ - 4p6s „ 3p . Sp° 1-0 R14 
Se III 544.03 200 4p!-4p5d »D-'F" 2-3 R14 
Se III 545.00 100 4p*-4p6s g3p _ sp° 2-1 R14 

Se HI 550.40 50 4ps-4p5d iD - 3P° 2-2 Ri4 
Se III 554.73 100 4ps-4p 5d 'D - 'D° 2-2 R14 
Se HI 558.26 100 4p*-4p6s >D - 'P0 2-1 R14 
Se III 565.04 50 4P*-4p5d »D - 3D° 2-2 R14 
Se III 505.24 20 4ps-4p5d >D - SF° 2-3 R)4 

Se 0! 573.44 50 4p*-4p6s 1J)    3p° 2-1 RI4 
Se ill? 674.4" 500 R!J 
Se III 684.56 100 4p2- g*¥-X°          ? 1! Bl 
Se III 690.89 50 4p'-4p4d j^P-'F"          ? 2-3 B7 
Se HI 695.02 200 4p2- g3P-Xc           ? l-\ Bl 
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Se III Se III 

Element Wavelength 
t              j 

Intensity   j Multiples Cocfijüiirstioo Teim J-I References 

Se in 700.51 20         ! 4p< - 4p4d g*¥-*P° 0-1 Bl 
Se in 709.16 700          j 4p»   4p4o gf-'F 1-1 Bl 
Se III 709.40 700         ! V-4p4d gip-ty 1-2 Bl 
Se III 711.04 609          j 4p»-4p4«2 j'P  'D' 0-1 Bl 
Se III 711.28 609          ! 4p*-4p4d g»P-»P° 1-0 Bl 

Se III 719.97 600 4p»-4p4d S'P-»D° 1 -1 Bl 
Se III 720.33 600 4p* - 4p4d «*P-*P° 2-1 Bl 
Se III 720.65 708 4p*-4p4d g*p*v° 2-2 Bl 
Se m 724.27 900 4p*-4p4d **P-*D* 2-3 Bl 
Se III 726.42 800 4p«-4p4d «»P-'D0 1-2 Bl 

Se III 727.51 100 4p*-4p4d gjp.iD" 1-2 Bl 
Se III 730.25 200 4p*-4p4d ^»p.ip» 0-1 P: 
Se III 731.54 300 4p* - 4p4d gV-*D' 2-1 Bi 
Se III 737.23 700 4p*-4v4d >D - «F" 2-3 El 
Se III 738.18 300 4p* - 4p4d gf-'ty 2-2 Bl 

Se III 73931 300 4ps - 4p4d g'P-'D0 2-2 Bl 
Se III 739.64 500 4p* - 4p4d g3P - <P° 1 -1 Bl 
Se 11! 741.94 700 4p1- 'D - X"          ? 2- 1 Bl 
Se III 751.84 600 4p*-4p4d gsp.ip» 2-1 Bl 
Se III 759.54 200 4p*-4p5s g*P. ip- 0-1 Bl 

Se III 769.74 100 4p* - 4p 5s g3P - >P° 1-1 Bl 
Se III 770.89 600 4p* - 4p4d >D-*r 2-1 Bl 
Se in 775.31 50 4p*-4p4d *D-3D° 2-3 Bl 
Se III 777.31 800 4p*-4p5s g3V-aP° 1-2 Bl 
Se III 782.% 200 4p'-4p5s gip.ip« 2-1 Bl 

Se III 783.66 300 4p*-4p4d lD-3D° 2-1 Bl 
Se III 788.77 600 4p2-4p 5s S

3P-3P° 0-1 Bi 
Se III 790 80 700 4p*-4p5s S3P-3P° 2-2 Bl 
Se III 791.29 50 4p* - 4p4d >D-3D° 2-2 8l 
Se '11 792.58 500 4pl-4p4d 'D - »D° 2-2 Bl 

Se HI 799J6 400 4p*-4p5s g»p. *p= 1 -1 Bi 
Se III 803.01 600 4p*-4p5s g*¥-*p° 1-0 Bl 
Se III 807.04 500 4p2-4p4d 'D - *P° 2-1 Bl 
Sc III 814.04 600 4p*-4p5s gjp.sp» 2-1 B! 
Se III 817.60 400 4p* - 4p4d ssp _ ap° 1-2 Bl 

Se III 823.91 600 4p*-4p4d g»p.»f 2-3 Bi 
Se HI? 828.47 600 R14 
Se III? 833.14 500 R14 
Se III? 836.06 500 Rl4 
Se III 843.01 900 4p*-4p5s <D   <Pl 2-5 Bl 

Se III 852.10 300 4p*-4p5s »D - 3P° 2-2 Bl 
Se ill 879.15 700 4p*-4p5s 'D  »P- 2-1 Bl 
Se III? 882.13 500 RM 
Se III? 887.45 309 P.!4 
Se III 890.68 300 4p*-4p4ü 'D-3FU 2-3 Bl 

Se III 900.79 100 4p3 - 4p4d »D-'F 2-2 Bl 
Se III 938.16 600 4s,4p*-4s4p' <?3P-3P 0-1 Bl 
Se III 953.74 800 4s*4p*-4s4p3 g*P-*P° i -1 Bl 
Se III 954.44 700 4s'4p*-4s4p3 ga¥ - 3P° 1-2 Bl 
Se III 954.74 700 4s*4p*-4s4p3 ?sp. »pi 1-0 Bl 

Se III 974.11 600 4s'4p*-4s4p' g»p _ sp° 21 Bl 
Se III 974.84 900 4s*4p*-4s4ps £3P-3P° 2-2 Bl 
Se III? 1000.36 600 RS4 
Se III 1068.87 too 4s'4ps -4s4ps •D - 3P' 2-1 Bl 
Se III 1069.72 100 4s*4p*-4s4p3 iD-sp- 2-2 31 

Se HI 1079.76 800 4sMpsi-4s4ps SSP-3D° 2-3 Bl 
Se II! 1097.82 600 4s*4ps -4s4p3 gsP-3D° 01 Bl 
Se III 1099.10 900 4ss4pa-4s4p3 g'P-3D° 1-2 Bl 
Se III 1119.17 1000 4ss4p*-4s4p3 g3P - 3D° 1-1 Bl 
Se III 1126.28 300 4s!4p*-4s4p3 gap   sD° 2-2 Bl 

Se III? 1206.53 600 Rw 
Se III 1254.79 20 4s,4p*-4stp3 •D - 3D°          ? 2-2 37 
Se III 1534.9 200 4s4p'-4s*4p5p »D° - 3P 2-2 S;4 
Se III 1571.5 300 4s4p3   4s24p5p 3D° - 3P 2-1 Ri4 
Se HI 1644.87 100 4s4p3-4ss4p5p 3D" - »D 2-2 RI4 
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Se III Se IV 

Element Wavelength intensity Multiple! Configuration Term J-J Reference» 

Se III 
Se III? 
Se III 
Se Hi 
Se III 

Se III 
Se III 
Se III 

1829.6 
1845.0 
1893.2 
1894.4 
1897.2 

1947.S 
1950.0 
19930 

100 
300 
500 
400 
40G 

500 
500 
200 

4s4p*-4s*4p5p 

4s4p*-4s*4p5p 
4s4p*-4s»4p5p 
4s4p»-4s*4p5p 

4s4p*-4s,4p5p 
4s4p'-4s*4p5p 
4s4p' -4s*4p5p 

'P"-'D 

»P   »S 
»P"-»S 
»p«. jg 

«po.ip 
-?  *P 

2-2 

0-1 
2-1 
1-1 

2-2 
1-2 
2-3 

R14 
814 
RI4 
R14 
R14 

R14 
RI4 
RM 

SELENIUM IV (Se3+), Z = 34 
Ground State  ls*2s22p63s23p63d104s24p 2PJ/2 (31 electrons) 

Icnization Potential 346 375 cm1; 42.944 eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Se IV? 630.7 400 R14 
Se IV? 631 0 300 RM 
3e IV? 631.1 300 RI4 
Se IV 636.0 800 4p   5s S*P'-*S fc-fc Ri2 
Se IV? 640.5 300 RM 

Se IV? 640.9 400 RM 
Se IV? 642.7 500 RM 
Se IV? 644.8 400 RM 
Se IV 652.7 900 4p-4d g*P"-*D Ht-\ R12 
Se IV 654.2 800 4p-5s g*P°-*S %-% RI2 

Se IV 670.1 1000 4p-4d g*r - u) %-«* PU 
Se IV 671.9 800 4p   4d g*?°  *D %-% RI2 
Se IV 722.8 700 4s*4p-4s4p* g»r-*p Vi-% R12 
Se IV 734.6 800 4s54p-4s4p* g*p°-*p %-% RI2 
Se IV 746.4 1000 4s* 4p -4s4p* ?*p°-»p *-** RI2 

Se IV 759.0 800 4s* )p -4s4p* ?*p°-*p %-& R12 
Se IV 776.5 800 4s* 4p -4s4p2 g*P°  'S H*-Hi. R12 
Se IV? 782.8 500 RM 
Se IV 796.8 400 4s4p'-4s*4f »D - *F' %-«* RI2 
Se IV? 798.1 600 RM 

Se IV 800.1 500 4„V-4s*4f «D - *F° %-% RI2 
Se IV 803.8 800 4s* 4p -4s4p* g*P°-*S %   Hi Rt2 
Se IV 959.6 900 4s* 4p - 4s 4p* gf.*D H,-% RI2 
Se IV 996.7 lOOf* 4s* 4p - 4s4ps 

S*P"-»D %-*/t R12 
Se IV 1001.6 400 4s'4p-4s4p* g*P°-aD %-% RI2 

Se IV 1018.0 ;oo 5p - 7s ,po.jS Hi-Hx R12 
Se IV 1030.6 200 5p-7s *P°-*S It-Hi RI2 
Se IV 1150.8 100 4s4p*-4s*5p *D - 2P" *k   % R12 
Se IV 1157,4 500 4s4p2-4s*5p *D - *P° *h-*h R!2 
Se IV 11668 400 4s4p*-4s*5p *D - *P" It-Hi R12 

Se IV ! 307.2 700 4d-4f ID - *F° %-% Ri: 
Se IV 1314.4 800 4d-4f •>D - *T* %-Vt R12 
Se IV? 1885.3 200 RM 
Se IV? 1887.7 200 RM 
Se IV? 1920.3 600 RM 

Se IV 1967.3 400 5p-6s *P°-»S 

  

Hi-Hi 

... 

R12 

674 

h>iii.r.«Mf«iiiMi«yiilrircrNr,ijia»,hMtoa^ 



Se V Se VI 

SELENIUM V (Se«+). Z = 34 
Ground State  lsI2s*2p«3s,3ps3d104s» »So (30 electrons) 

Ionization Potential [551 000] car1; [68.3] eV 

Element Wavelength         intensity Multiple! Configuration Term J J References 

Se V 505.9 200 is 4p -4s 5s »p»   »S 0-1 S2 
Se V 510.0 300 4s 4p - 4s 5s SP*-'S 1 -1 S2 
Se V 519.6 400 4i4p-4s5s »P°-*S 2   1 S2 
Se V 596.0 500 4s 4p -4s4d »P°-»D 0-1 S2 
Se V 601.0 400 4s4p - 4s4d *P°  »D 1-2 S2 

Sc V 601.7 400 4s 4p -4s4d jp".»D 1-1 S2 
Se V 613.0 500 4s4p-4s4d Jpo.ap 2-3 S2 
Se V 614.3 400 4s 4p - 4s4d »P°-»D 2-2 S2 
Se V 615 1 100 4s4p-4s4d >P"   »D 2-1 S2 
Se V 642.3 200 4sip-4s5s 'F-»S 1 -1 Alt 

Se V 674.6 800 4s4d-4s4f 'D-'F          ? 2-3 R15 
Se V 785.8 50G 4s4p-4p* jp».sp 1-2 S2 
Se V 804.3 500 4s 4p -4ps apo.ap 0-1 S2 
Se V 808.7 700 4s4p-4p* »p°.»p 2-2 S2 
Se V 814.8 600 4s4p-4p* jp°.»p 1 -1 S2 

Se V 820.7 700 4s4p-4s4d 3P°-'D 1-2 RI2 
Se V 830.3 600 4s4p-4p* 3p».Sp 1-0 S2 
Se V 839.5 400 4s4p-4p2 jp° . jp 2-1 S2 
Se V 845.8 900 4s4p-4s4d »P° - 'D 2-2 R12 
Se V 1094.7 900 4s2 -4s4p g>S-'F 0! R12 

Se V 1151.0 700 4s 4p -4p1 ip°    3p 1-2 R!2 
Se V 1227.6 1000 4s 4p -4s4d »P°->D 1-2 Rl2 

SELENIUM VI (Se5+), Z = 34 
Ground State  ls22s22p83s23p63dI04s 2S|/2 (29 electrons) 

Ionization Potential 658 994 cm1, 8L70 eV 

Element Wavelength 

'         ~       
Intensity Multiples Configuration Term IS References 

Se VI 
Se VI 
Se VI 
Se VI 
Se VI 

452.8 
464 8 
588.0 
605.9 
6084 

200 
200 
400 
400 
300 

4p - 5s 
4p-5s 
4p -4d 
4p-4d 
4p-4d 

ap°.25 

*P° - *D 
ap°.*D 

>P"  «D 

% - ^ 
Vt-% 

S2 
S2 
S2 
S2 
S2 

Se VI? 
Se VI 
Se VI 

634 5 
844.2 
886.8 

400 
500 
500 

4s -4p 
4s - 4p 

S2S.2P= 

g*S - 'P° 
■A-% 

R15 
S2 
S2 
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Se VII Se VIII 

SELENIUM VII (Se6+), Z = 34 
Ground State  ls22s22p93s23p83d10 % (28 electrons) 

lonization Potential  1 253 300 cm1;  155.4 eV 

Element Wavelength Intensity Multiple! Configuration Term                 j   J   I References 

Se VII 172.0 500 3d10  3d,(»D)4p g'S-'D"             j   C-i K26 
Se VII 172.9 700 3d,0-3d«(»D)4p g'S-'P"                 d-1 K26 
Se VII 176.8 40 3d'°-3d,(1D)4p g'S-'P* 0-1 K26 
Se VII 180.2 80 3d»(*D)4s-3d»('D)5p >D - »D° 3-3 K26 
Se VII? 561.3 50 RI5 

Se Vlt? 563.7 50 R15 
Se VII? 572.0 100 R15 
Se VII? 591.3 50 Rl5 
Se VIP 599.9 200 PIS 
Se VII? 607.2 50 R15 

Se VII? 611.1 300 R15 
Se VII? 613.6 300 RI5 
Se VII? 622.5 300 R15 
Se VII? 626.5 200 RI5 
Se VII? 635.8 400 R15 

Se VII? 643.0 200 RI5 
Se VII? 655.1 50 RI5 
Se VII? 665.4 ;oc RI5 
Se VII? 678.9 300 RI5 
3e VIP 680.5 50 R15 

Se VII? 684.2 100 R15 
Se VII? 686.5 100 RI5 
Se VII? 687.6 200 RI5 
Se VII? 69G.0 100 R15 
Se VII? «0.4 200 Ri; 

Sc VII? 705.3 400 RI5 
Se VII? 714.1 100 R15 
Se VII? 716.7 100 RI5 
Se VII? 721.0 300 RI5 
Se VIP 728.9 100 R15 

Se VII? 756.5 50 RI5 
Se VII 759 8 200 3d»(2D)4s - 3d»(2D)4p >D - 3D°         ? 2-2 R15.K8 
Se VII 778.2 400 3d"(2D)4s - 3d»(*D)4p 3Tj . 3F°                ? 3-4 R15.K8 
Se VIP 798.5 20 Rt5 
Sc VII 817.5 200 3d»(*D)4s - 3d"(sD)4p 3D - »F°         ? 2-2 R15.K8 

Se VII? 818.6 200 R15 
Se VII 819.0 100 3d»(»D)4s - 3d»(JD)4rt 3D - *F*         ? 2-3 R15.K8 
Se VII? 840.4 50 R15 
Se VIP 854.4 600 R15 
S>- VII? 860.6 300 

. 
Rl5 

i 

SELENIUM VIII (Se7+), Z = 34 
Ground State  lsv2s22p63s23p63d9 2DW (27 electrons) 

lonization Potential  [1 541 000] cm1; [191] eV 

Element Wavelength Intensity Multiple! Configuration Term S^T1 
References 

Se VIII 140.92 400 3d»-3ds(t*,)4p ,i>a=D - y*P° *-** Z2 
Se VIII 141.09 800 3d»-3d8('G)4p f*«i)-x»F0 %-% 22 
Sc VIII 141.38 500 3d»-3dVP)4p g&O - x*D° *-% Z2 
Sc VIII 141.68 800 3d»-3d8(»P)4p «a*D - x'D" %-% Z2 
Se VIII 141.82 800 3d»-3d«('G)4p ga'D - x'F" %■% 7.2 
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Se VIII Se X 

Element Wnvelenith Intensity Multiple! Configuration Term '' Reference« 

Se VIII 142.01 700 3d» - 3d»(»P)4p *a«D   y»P° %-% Z2 
Se VIII 142.28 900 3d»-3d«(*P)4p ga'D   y»P* %-% 7.2 
Se VIII 142.75 800 3d» - 3d»(»P)4p j>asD - x»D° »A-»A   Z2 
Se VI» 143.10 700 3d*   3d»(»P)4p *a*D - x»D° %■% Z2 
Se VIII 143.44 800 3d*-3d»('D)4p *a»D - y*D° %-% Z2 

Se VIH 143.89 700 3d,-?d,('D)4p *a*D-y*F* %    '.<» 1 7.2 
Se VIII 143.94 400 3d»-3d»('D)4p ?a*D - yaD" •A ■ % ' 7.2 
Se Vlii 144.55 300 3d»-3d»('D)4p g»*l) - z'P" %.** Z2 
Se VIII 144.59 330 3d»-3d»('D)4p j?a*n - y»D* %-% Z2 
Si VIII 145.41 8ÖU 5d»-3d»(>D)4p ^a'Dy'D" % % Z2 

Sc VIII 145.59 600 3d»-3d»(»P)4p «a*D - zT %-*A Z2 
Se via 145.7g 300 3d»  3d«(1P)4p «a2D - z«P* %-% Z2 
Se VIII 146.22 600 3d1 - 3d«('D)4p ga'D - yx¥° * -% Z2 
Se VIII 146.42 800 3d» - 3d'(sF)4p ga'D - z'F° %-% Z2 
Se VIII 146.92 300 3d«-3d»(3F)4p ga'T) - z»D° %-** 7.1 

Sc VIII 147.09 500 3d»  3d»(3P)4p ga'D - z4P° %-*A 7.1 
Se VIII 147.23 400 3d» - 3d»(»P)4p #a*D - z'P° %-% 11 
Se VIII 147.29 800 3d» - 3d»(*F)4p ga*D - z'F° *-% 7.1 
Se VIII 147.58 "00 3d»-3d»('FMp #a*D - z^G* %-% 7.2 
Se VIII 147.78 800 3d'  3d»(sF)4p ga'D - z»D° %-* Z2 

Se VIII 147.95 400 3d» - 3d»(sw4p ga'D - z*F° %-% Z2 
Se VIII 148.48 1000 3d'-3d« ('»Up ja'D - z*F° %-% Z2 
Sc VIH 148.81 800 ?d'-3d«(3IV'n gü*D - z*V° «*-% 7.1 
Se VIII 149.34 700 3ds   3d'<aF)4, ga*D   z*D° %-«* 7.2 
Sc VIII 150.30 700 W ■ WC'F)',, «aäD - z4F" 

 _   
Z2 

SELENIUM iX (Se84), Z = 34 
Ground State  ls22s22p63s23p63d8 3F4 (26 electrons) 

lonization Potential [I 831 000] cur1; [227] eV 

SELENIUM X (Se9+), Z = 34 
Ground State  ls22s22p«3s23p83d7 4F9,2 (25 dectrons) 

Ionization Potential [2 129 000] cm "; (264] eV 
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Se XI 

SELENIUM XI (SeJ0+), Z = 34 
Ground State  ls22s22p«3s23p83d« *D« (24 electrons) 

Ionization Potential [2 452 000J cm1; [304] eV 

Se XV 

SELENIUM XII (Se,,+), Z = 34 
Ground State  ls22s22p«3s23pe3d5 6S5/2 (23 electrons) 

Ionization Potential  [2 799 000] cm '; [347] eV 

SELENIUM XIII (SeJ2+), Z = 34 
Ground State  ls22s?2p63s23p63d4 5D0 (22 electrons) 

Ionization Potential  [3 129 000] cm >;  [388j eV 

SELENIUM XIV (Se'34), Z = 34 

Ground State  ls22s22p63s23p63d3 4F3/2 (21 electrons) 
Ionization Potential  [3 751 000] cm !;  [431] eV 

SELENIUM XV (Se;4+), Z = 34 

Ground State  ls22s22p«3s23P«3d2'3F2 (20 electrons) 
Ionization Potential  [3 83! 000] cm >;  (475] eV 
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1 

Sc XVI Se XX 

SELENIUM XVI (Sels+), Z = 34 
Ground State  ls22s22p63s23p«3d '"Da« (19 electrons) 

Ionization Potential [4 186 lOOj cm1; [519] eV 

SELENIUM XVII (Se18+), Z = 34 

Ground State  ls22s22p63s23p6 ^So (18 electrons) 
Ionization Potential [5 299 200] cm'; [657] eV 

W 

SELENIUM XVIII (Se17-), Z = 34 
Ground State  ls22s22p63s23ps 2PS,2 (17 electrons) 

Ionization Potential  [5 605 8C0] cm1; [695] eV 

SELENIUM XIX (Se18+), Z = 34 

Ground State  1 s2 2s2 2p6 3s2 3p4 3P2 (16 electrons) 
Ionization Potential  [5 936 400] cm s; [736] eV 

SELENIUM XX (Se19+), Z = 34 
Ground State  !s22s22p63s23p3 4S#2 (15 electrons) 

Ionization Potential [6 3% 000] cm !;  [793? eV 
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Se XXI Se XXV 

SELENIUM XXI (Se2P+), Z = 34 
Ground Sta^  ls22s22pe3s*3p2 3P0 (!4 electrons) 
Ionizatiou Potenüal [6 767 200] cm'1; [839J eV 

SELENIUM XXII (Se2I+), Z - 34 
Ground S'ate  ls22s22p63s23p 2PJ,2 (13 electrons) 

Ionization Poteutia: [7 146 300] cm '; [886] eV 

SELENIUM XXni (Se224), Z = 34 
Ground State  ls22s22pe3s2 'So (12 electrons) 

Ionization Potential [7 961 000] cm»; [987] eV 

SELENIUM XXIV (Se23*), Z = 34 
Ground State  is22s22p*3s 2S1/2 (11 electrons) 

Ionization Potential [8 364 200] cnr2; [1037] eV 

SELENIUM XXV (Se"+), Z - 34 
Ground State  ls*2s22p6 lS0 (10 electrons) 

Ionization Potential [20 632 000] cm1;  [2558] eV 
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Se XXVI 

I 

SELENIUM XXVI (SeM+), 7 = 34 
Ground State  ls22ss2p5 2PS/2 (9 electrons) 

Ionizaticn Potential (21 463 000] cm1; [2661] eV 

Se XXX 

SELENIUM XXVII (SeM+), Z - 34 
Ground State  ls22s22p4 3Pi (8 electrons) 

Ionization Potential [22 568 000] cm '; [2798] eV 

SELENIUM XXVIII (Se27+), Z = 34 
Ground State  ls22s22p3 4SS/2 (7 electrons) 

Ionization Potential 123 915 000] cm1; [29651 eV 

SELENIUM XXIX (SeM+), Z = 34 
Ground State  ls2?s22p2 3P0 (6 electrons) 

Ionization Potential [25 189 000) cm1;  [3123] eV 

SELENIUM XXX (Se29+), Z = 34 
Ground Staie  ly*2s22p 2PJ/2 (5 electrons) 

Ionization Potential  [26 407 000] cm »; [3?74j eV 

H    He    I.i    He    B   C   N    0    F    Nr    Na    Mg   Ai    Si    P   S    tl   Ar    K    Ca    Sc   Ti    V   Cr    Mn   Fc   Co   Ni   Cu   Za   Ga   Ge    As   St    Br    Kr 
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Se XXXI Sc XXXIV 

SELENIUM XXXI (Se»+), Z = 34 
Ground Stale  ls*2sa »So (4 electrons) 

Ionizatior. Potential [27 932 000J car1; [3463] eV 

SELENIUM XXXII (Se3,+), Z = 34 
Ground State  Is22s 2Svi (3 electrons) 

Ionization Potential [29 303 000) cm1; [3633J eV 

SELENIUM XXXIII (Se31*), Z = 34 
Ground State  Is2 SS0 (2 electrons) 

Ionization Potential [123 930 000] cm «; [15365] eV 

SELENIUM XXXIV (Sc33*), Z = 34 
Ground State  Is 2Si/S (1 electron) 

Ionization Potential [128 762 000] cm »; [15964] eV 
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Br I 

BROMINE I (Br^), Z = 35 
Ground State  !s*2s*2p83ss3p83d,04s,4ps *P^ (35 electrons) 

lonization Potential 95 284.8 cm ':   11.814 W 

Br I 

t-leir.cnt 

Tt I 
Br 1 
Br 1 
Br I 
Br I 

Br I 
Br ! 
3r i 
Fr 1 
Er I 

Br i 
Br ! 
BT I 
Br I 
Br 1 

Br 1 
Br I 
Br I 
Br I 
»r 1 

Br I 
Br i 
Br I 
Br i 
B. 

Br I 
Br I 
Br I 
Br I 
Br I 

Br 1 
Br 1 
Br ! 
Br 1 
Br I 

Br I 
Br I 
Br I 
Br I 
Br 1 

Br ! 
Br 1 
Br I 
Br i 
Br I 

8r 1 
I Br 

Br 
Br I 
Br 1 

Hr I 
Br I 
Br I 
Br ! 
Br 1 

Br I 
Br 1 
Br : 
Br 1 
Br I 

Wavearsftä 

1067 559 
1067.805 
1068.256 
1068.849 
1073 912 

1074.243 
1074 803 
1075.345 
1076 964 
1077.873 

1078 124 
1078 242 
10/9.320 
1080.882 
1084.810 

1085.050 
, 1085.896 
j 1087.468 

1087.687 
1087.819 

1089.039 
1089.203 
1089.322 
1090.623 
1094.722 

1095.48! 
1096.788 
1098.881 
1101.347 
1101 456 

1101.498 
1103.924 
1104.168 
1105.460 
1105.844 

1105.994 
1107.442 
1107.512 
1109.422 
1110.904 

1111.579 
1111.751 
1112 743 
1115.448 
1116.105 

1118.173 
1119 140 
1119.725 
1121.473 
1121 839 

1124.038 
1125.728 
I' 29.979 
1131.171 
1132.822 

1133.116 
1133.251 
1 134..18C 
1134.888 
! 136 294 

intensity    I Muilipkt Coninurauor, 

4p»-4p4f'D)4d 
4p*-4pVD)4d 
4p» - V;'D)4<i 
4p,-4pVK,:is 
4p*-4p4(»P)6d 

4p» 
4p* 
4p» 
4p» 
4pl 

4p4('D)4d 
4o4(*P)10s 
4p4(»?)6d 
4p4('i»)8d 
4p4(»P)8d 

4p»-4p4(3P)8d 
4?*-4p4(»P)8d 
4p* - 4p4(JP)8d 
4p»-4p4('D)4d 
4p»-4p4"P)9s 

4ps 4p4(sP)9s 
4p» - 4p4('P)7s 
4p'-4p4('P)7d 
4pä-4p4(!D)5s 
4p*   4p4(5P)7d 

4p» 
4p5 

4ps 

4p5 

4p» 

V 
4p»- 
4ps 

V- 
4pV 

4ps- 
4p» 
4p». 
4p» 
4ps- 

•4p4(»P)7d 
4p"('P)7d 
V<JP)7d 
4p4(3P)7d 
4p4(3P)7s 

4p'('P)7s 
4p4(3P)5d 
4p*(»P)5d 
4p4(sP)8s 
4p4(sP»8s 

■4p4('D)6s 
4p4(sP)5d 
4pa('P)5d 
4p4(»P)5d 
4p4('P)6d 

•;ps-4p4l3P)6d 
4p4-4p4(sP)8s 
4p»  4p4(sP)5d 
4p5-4p4(»P)10d 
4p5-4p*(,D)4d 

4pB-4p4('D)4d 
4ps - 4pVP)6d 
4p»-4p4('P16d 
4ps - 4p4(»P)9d 
4ps   4p4(3P»9d 

4pa - 4p4(»P)6«J 
4ps   4p4(5PU0s 
4p»-4p<('P)6d 
4ps - 4p4('P)8d 
4p»-4p«(3P)8d 

4ps 

4p»- v 
4p» 
4p" 

4p4(3P)8d 
4p4('D)4d 
4p4(sP)9s 
4p4(JP)7s 
4p4(»P)7s 

4pe-4p4('D)5s 
4p* - 4pVP)7d 
•;-ll-4p4(aP)7d 
4p*-4P

4(»r)7d 
.-:•.'-4p4(*P)7d 

Tenn 

g>r *F 
g«P"-»P 

g>r 4P 

g'r° 
g*r 

»D 
4P 
*P 
4F 
4D 

g*P° - 4D 
g*r - 4F 
g*r - 4

D 
g3r - «D 
g*r ■ "p 

g*e° -'? 
g*r - »p 
e-P'-4F 
gif. »s 
Ä»r-4F 

s>r - 4
P 

g*r - 4
D 

g»P°   4D 
K»P°-4P 

g»r «P 
g1?'-»D 
g*r - »D 
g*r - 4P 
g'p° - 4

P 

gV- 
i?sP° **r 
g*r- 
g*r 

g*r 
g*r 
g*r- 
g*r- 
g*r 

4P 
*F 
iV 

«p 

4F 

jp 

"D 

g2F - «P 
g'V - 4D 
g*r 4D 

g'P"-4D 

g>¥°-»P 
g'P"-4P 
fT-=P 
g*r-<F 
g'p- 4P 

tt*r 4D 
K"P" 

SD 
«sl'° "P 
g*r SP 
g*r 4p 

g*r »S 
f'P' 

4F 
«*r 4P 
g%F "O 
t*r «D 

J J Reference» 

%-% 
%-% 
% -% 
%-% 

■A -% 

%-% 

V«   % 

%-% 
Mt -% 

T! 
Tl 
Tl 
Ti 
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Br I Rr I 

Element W»vflccf!h Intensity Multipkt Configuration Term j-j Refereoces 

Br ! 1139.350 3 4p»-4p4('P)5d g*r-*¥ H-3* Tl 
Br I ii39 544 3 4p«-4p4(»P)5d g*r*? if     lk Tl 
Br I 1140.732 1 4pB-4p4(*P)7s ^r-*p Vi-Vi Tl 
Br I 1141.564 2 4pt-4p'i=P)7» g'p° *P tt-% Tl 
Br I 1145 268 2 4pB-4p4('P)5d £*?* - SD %-% Tl 

Br I -. 145.854 2 4pB-4p4('P)5d g*r - 4D *-W Tl 
Br I 1147 689 2 4ps-4p4(*P)5d g*r 4

D %-% Tl 
Br I 1147.943 2 4p*-4p«(,P)8s g*r - 4P Mi-% Tl 
Br I M50.312 2 4ps-4p4(i,P)5d f»P*  «D %-■* Tl 
Br 1 1151.381 3 4p»-4p4(3P)5d g'p°-'f *-% Tl 

Br I 1152.418 3 4p5-4;.4(3P)5d gip° - »p M»-% Tl 
Br ! 1152 833 2 4p"-4J

4(»P)6d g'p°-4P %-% Tl 
Br I 1152.989 2 4p»-,p*(sP)6d g-r-T %.-"A Tl 
Br I i154.640 1 4pB-4p«(3P)5d s2p°-2P lt-H, Tl 
Bi I 1159.030 2 4p* - 4p«(sP)6s gtf.tp 1 - * Tl 

Br I 1160.332 3 4ps-4p4(3P)6d g»P° - 'D %-% Tl 
Br I 1168.542 3 4p»-4p4(3P)6s *lP°-4P %-% T: 
Br ! 1170.479 3 4p5   4p4(3P)6s g*P°  K> %-% Ti 
Br 1 1173.827 4 4ps-4p4(3P)4d g

3P"-»:> %-% Tl 
Br 1 1177 233 5 4ps-4p4(3P)4d g*P°-*V %-% Tl 

Br ! 1178.895 6 4s24p*-4s4pe *2P*-*S %-% Tl 
Br I 1182.171 3 4ps-4p4(3P)7s ?

3
P°-

4
P %-% Tl 

Br I 1186.161 3 4p5-4p4(aP)4d ^P°-
4

P %-% Tl 
Br I 1189.279 10 4p5-4p4(3P)5d g*P°-«F "4-% T! 
Br I 1189.378 5 4p5-4p4(3P)4d g*r-*v 's-* T! 

Br I 1189.49S 10 4p5-4p4(3P)5d ?
2P°-4P %-% Tl 

Br I 1194.413 4 4p5-4p4(3P)4d *»F-»F ¥, -^ Tl 
Br I 1196.370 4 4p5-4p4(3P)5d g2P°-4D %-V» Tl 
Br I 1196.477 4 4p*-4p«(3P)4d g2P°-2P %-% Tl 
Br I 1198.371 6 4p»-4p<<3P)5d gtjf . 4D äÄ - % T! 

Br I 1203.353 4 4p3-4p4(3P)4<! «2P°-2P ■%-% Tl 
Br I 1209.756 8 4p5-4p4(3P)6s ?sp».«p %-% T! 
Br I 1210.734 10 4ps-4p4(3P)6s g*P°-*P >Ä -% Tl 
Br \ 1216.006 8 4p*-4P

4(3P)6s g*P°-4P % ■% Tl 
Br I 1221.128 10 4p4-4p4(3P)6s gip° . 4p %-% Tl 

Br ! 1221.870 9 4p5-4p4(3P)Ai g*r-*v %-% Tl 
Br I 1223.240 10 4p5-4p4{3P)6s g*p-. sp %-% Tl 
Br I 1224.408 12 4p8-4p<(3P)4d S

2P°-4F %-% Tl 
Br I 1226.899 12 4pä-4p"(»P)4d j?2P°-3D %-% Tl 
Br I i228.049 8 4ps-4p4(3P)4d g*P°-4P % •■* Tl 

Br F 1232 43! 75 4s!4ps   4s4p" S»P° - »S %-% Tl 
Br I 1243.897 12 4ps - 4p4(sP)4d g>P°-*P %-% Tl 
Br I 1249.589 8 4pä-4p4(sP)4d g*r - 4D ■■fe-^ Tl 
Br I 1251.664 15 4p5-4p"(3P)4d gsp°.3P %-% Tl 
Br i 1255.799 10 4p»-4p4(3P)4d ff

2Pc - "D %■% Tl 

B^ I 1259 199 15 4p5-4p4(sP)4d S
SP°- >p ■A-% Tl 

Rr i 126I.o58 12 4ps-4p4(3P)4d g2P°-4D %-% Tl 
Br ! 1266.200 12 4pB - 4p4(sP)6« g*V°-4P "A-% Tl 
Br I 1279.477 10 4p5 - 4p4(aP)4d g'P".«F %-% Tl 
Br I 1286.259 10 4p*-4p<(''P)4d g2P°-"P •A-«. Tl 

3r i 1309.908 30 4ps-4p4(3P)4d gäP°-4D %-'A Tl 
Br I 13)6.735 30 4ps-4p4('P)4d ?

2P°-4D %-% Tl 
Br I 1317.372 10 4p;>-4p4('D)5s gip° . 2D %   %   Tl 
B- ' 1317.695 20 4p1-4p4(ln)5s g*P°  2D %-% Tl 
Br ! 1384 598 120 4p5-4p4(iD)5s ?

2P*-*D %-% Tl 

Br I 1449.903 30 2 4ps-4p«(3P)5s g*p° . up %-% Tl 
Br I 148-1452 500 2 4p5-4p4('P)5s g2P°-2P %-% Ti 
Br I 1495.132 0 1 4ps-4p4(3P)5s e'P°-*P % ■ 'A Tl 
Br I 1531.743 300 2 4ps-4p4(3P)5s g

3p°.sp "A-»4 Tl 
Br I 1540.654 250 1 4p5-4p4f3P15s %-% T< 

Br I 157^.841 300 2 4ps-4p4(3P)5s g'P°-2P %•% Tl 
Br I 1576.387 200 ) 4pB-4p*{sP)5r gW    -    "P %-% Ti 
Br I 1582.312 250 1 4p5-4p<(3P»5s g2P"    -    "P %-% Ti 
Br I 1633.404 750 4p5-4,:

4(3P)5s gW     -    4P %-% Tl 
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Br II Br III 

BROMINE II (Br1+), Z = 35 
Ground State  ls22s22p63s23p63d104s24p< 3P2 (34 electrons) 

Ionization Potential 175 870 cm1; 21.8 eV 

Element Wavelength Intensity Multipiet Configuration Term IS References 

Br 11 711.68 300 4p4-4p3(4S°)5d £3P-»D° 2-2 R4 
Br II 713.65 50 4p4-4p'(4S°>5d gip . 3D° 2-2 R4 
Br II 718.05 20 4p4-4p3(4S°)5d g3P-3D' 2-3 R4 
Br II 726.71 100 4p4-4p3(4S*}6s j>3P-3s° 2-1 R4 
Br II 727 94 100 4p4-4p3(*S")5d g3P - »D° 1-2 R4 

Br 11 730.00 100 4p4-4p3(4S°)5d g3P-3D° 1 -2 P.4 
Br II 737.37 150 4p4-4p3(4S-)5d g3P - 3D° 0-1 R4 
Br II 74C.78 200 4p4- g*P-r 1-1 R4 
Br U 743.7 10 4n4  4p3(4S")6s g*?-*S° 1-1 Rib 
Bi a 815.48 250 V-4p3(2P°)5s g*p - 3PC 2-2 R4 

Br II 822.67 50 4p4-4pa(2P')5s gsp. sp» 2-1 r<4 
Bi II 836.90 150 4p4-4p3(2P°}5s ?3p.3p- 1 -2 R4 
Br II 844.47 7,0 4p4-4p3(2P'')5s g3p ■ 3P° 1-1 Rl 
Br II 847.35 50 4p4   4p3(2P°)5s g3p-3p° 1-0 R4 
Br II 849.52 100 4p4-4p3(2P°)5s g3p - 3P° 0-1 R4 

Br II 856.29 350 4p4-4p3r2P°j5s gsp-tp- 2-1 R4 
Br II 885.48 300 4p4-4p3(2D°)5s S

SP.'D" 2-2 R/j 

Br II 889.23 1000 4p4-4p3(4S')4d g-V-»D° 2-3 R4 
Br II 889.7 20 4p4-4p3('S°)4d g*P - 3D*         ? 7-1 R15 
Br II 896.64 500 4p4-4p3(4S°)4d g3P-3D* 2-2 R4 

Br II 906.00 500 4p4 - 4p3(2D°)5s g*P-*D° 2-3 R4 
Br II 910.73 200 4p4-4p:,<::D0)5s S

3P-'D° 1-2 R4 
Br 11 911.72 250 4p4-4p3(2D'')5s g-t*-*D° 2-2 R4 
Br II 915.26 200 4r-4-4p3(4S°)4d g3V - 3D° 1 -1 R4 
Br 11 921.16 250 4p4-4p3(4S°)4d g

3P - 3D° 0-1 R* 

Br II 922.56 300 4p4-4p3(4S°)4d ,-3p.3D° 1 -2 R4 
Br II 938.6 500 4p4-4p3(2D')5s g3P - »D°         ? 1-2 L.1,K8 
Br II 940.79 150 4p4-4p3f2D°}5s gfp.fi' 1 -1 R4 
Er II 947.1 20 4p4 ■ 4p3('D°)5^ gsp. 3D" 0   ! R16 
Br II 948.97 1000 4p*-4p*(aP°)*fi. iD   •p° 2-1 R4 

Br II 984.93 500 4p*-4p3(2m5s 'D-»D° 2-2 R4 

Br II 1012.1 500 4s24p4-4s4p6 ?3p . 3p°                1 2-1 Li,K8 
Br II 1015.54 1000 4p4-4p3('30/5s f3P-3S° 2-1 R4 
Br II 1017.56 20 4p4-4pä(2D°)Ss 'D - 1D° 2-2 R4 
Br II 1049.00 1000 4p4-4p3(4S°)5s g3P-3S' 1 -1 R4 

Br II 1053.0 50 4s24p4-4s4p5 gaP - 3P°          ? 0-1 Ll,K8 
Br II 1056.77 250 4p4-4p3(4S°)5s g3p . 3S« 0-1 R4 
Br II 1064.66 450 4p4-4p3CSr')5s g3P - 5S° 2-2 R4 
Br II 1071.8 750 4sz4p"-43V g3? 3P"       ? 1-2 l!,K8 
Br II 1101.47 50 4p4-4p3(4S°)5s g*P-*S' 1-2 R4 

BROMINE III (Bi*+), Z = 35 
Ground State  ls22s22p63s23p63dl04s24p3 4S°3/2 (33 electrons) 

Ionization Potential 2S9 529 cm1; 35.9 eV 

Element Wavelength intensity Multipiet Configuration Term j } References 

Br III 665.54 1000 4p3-4p2(3P)5s g4S°-4P %-% R13 
Br III 677.19 1000 4p3-4p2(3P)5s «4S°-4P %-% RI3 
Br III 677.70 800 4p3-4p24d g4S° - 7 %-% Rl3 
Br III 687.68 900 4p3-4p2(3P)5s gs°-*r %-% Rl3 
Br III 688.80 300 4pa-4p24d S4S"-6 %-% Rl3 
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Ü!   Ill Br IV 

Element \ 'ave'jogth iote&süy Multiple! 
 , 1 

Coüfiguratioa Tenn 1-1 Kefereoces 

Br III 696.99 700 4p*-4p»('D)5s »D' - «D %•«* R13 
Br III 706.98 400 4r-4p»('C)5» »D° - »D %■ *h R13 
Br III 736.33 800 4p3-4p»(*P)5s »D°-«P %-% R'.3 
Br III 745.42 400 4p>-4p*(1P)5s iD* - »P "Ü-Vi R13 
Br III 759.87 300 4p'-4p*(>D)5s »r-'D '*!-% RI3 

Br III 769.63 500 4p3-4p»('D)5s >p* - --D *-% RI3 
Br III 774.18 300 4p3-4p1('D)5s »P°-*D *-% R13 
Br III 798.76 400 4p3-4pJ(1P)5s »P°-*P %-% R13 
Br 11! 809.52 300 4o3-4p'(»P)5s ipo.tp %-% RU 
Br III 817.79 500 4p»-4p,(*P)5s *P°-*P ¥.-'4 Rl, 

Br III i 296.3 1000 4s*4pJ-4s4p4 «P* - *s         ? %-Vi L1.K8 
Br II! 1308.6 500 4s*4p*-4s4p4 iD°-»D          ? %-% Li,>-;s 
Br III? 1313.3 500 Ll 
Br III 1324.8 500 4s'4ps-4s4p4 *P* - »S           ? %-% Ll,K8 
Br III? 1328.1 750 Ll 

Br III 1330.5 500 4s24p3-4s4p4 «D° - *D          ? %-% L1.K8 
Br III 1590.3 25 4s»4p3-4s4p4 *P" - »D          ? %-% L1.K8 
Br III 1593.1 150 

1 

! 
..     I  

4s*4p3-4s4p4 »P° - »D          ? %-* LI.K8 

BROMINE IV (Br34), Z = 35 

Ground State ls22s22p«3s23p63d104s*4pa 3P0 (32 electrons) 

lonization Potential [387 000] cm1; [48] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Br IV 538.25 200 4p*-4p5s g3P • 'P° 1-1 R8 
Br IV 545.43 500 4pa-4p5s gjp.sp» 1-2 R8 
Br IV 549.75 900 4p*-4p5s g3P-3P° 0-1 RS 
Br IV 554.48 800 4p»-4p5s gjp.ap« 2-2 R8 
Br IV 557.94 600 4p1- g*p.y 1-2 Rft 

Br IV 559.74 900 4p3-4p5s g'P-'P0 1-1 Rg 
Br IV 563.79 900 4p*-4p5s g3p . sp» 1-0 R8 
Br IV 563.92 800 4p*-4p4d g'p-3p° 1-1 R8 
Br IV 557.40 500 V- g3P-3° 2-1 RS 
Br IV 569.13 1000 4pa-4p4d g3P-3P° 1-0 R8 

Br IV 569.27 600 4ps-4p5s g3P.J,,o 2-1 R8 
Br IV 572.26 300 4p»- g*f-2° 1-2 R8 
Br IV 573.59 800 4ps-4p4d g3p.3P° 2-1 R8 
Br IV 576.57 1000 4p*-4p4d gif.Sf- i - 2 R8 
Br IV 582.22 600 4p2- «5P-2° 2-1 R8 

Br IV 585.08 900 4p2-4p5s 'D - »P* 2-1 RS 
Br IV 586.69 1000 4p*-4p4d gap. 3p° 2-2 R8 
Br IV 592.03 900 4p*-4p4d g3P-3Dc 0-1 RS 
Br IV 599.60 800 4ps-4p4d g3P 'D" 1-2 R8 
Br IV 600.08 800 4p»  4p4d gxp.*jy 2-3 R8 

Br IV 601.26 1000 4sMp2-4s4p3 g3¥ - 3D° 2-3 R8 
Br IV 603,65 500 4p3-4p4«i g»P-3D° 1-1 R8 
Br IV 605.74 500 4s*4p'-4s4p' g3P  3P° 1-0 R8 
Br IV 607.02 600 4s"4p!!-4s4ps gjp . sp° 1-1 R8 
Br IV 608.56 800 4s*4pI-4s4p3 ^sp. sp« 1-2 R8 

Br IV 610,55 200 4p*-4p4d g »- 3D° 2-2 R8 
Br IV 618.25 500 4äs4pa-4s4p3 g3V-3P° 2-1 R8 
Br IV 619.86 700 4ss4p"  4s4p' g3P-JP° 2-2 RR 
Br IV 625.50 400 4p*- >D-2° 2-2 Rg 
Br IV 630.12 1000 4s84pa-4s4ps gäP-SD" 1-2 R8 
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Br IV Br VI 

Element Wavelength Intensity Multiple! Configuration Term IS References 

Br IV 642.22 1000 4s'4p»-4s4j,* S»P»D- 2-2 Rl 
Br IV 646.15 100 4p* - 4p4d >D-*D° 2-3 HI 
Br IV 649.78 600 4s*4p,-4s4päl S'P-*D° 0-1 R* 
Br IV 658.28 100 4p»  4p4d ■D-»!)* 2-2 Rg 
Br IV 663.19 200 4p*-4p4d 'D  "D* 2-1 R8 

Br IV 662.80 1000 4s»4p»-4s4p, g*P - »D° 1-1 R8 
Br IV 677.24 500 4s»4p*-4s4ps *»P - »D° 2-1 Rg 
Br 5V 718.50 '.000 4p*- g*V-l° 0-1 Rg 
Br IV 735.66 1000 V- g*PV 1-0 Rg 

BROMINE V (Br*+), Z = 35 
Ground State ls22s22p83s23p«3d104s24p 2PJ,2 (31 electrons) 

Ionization Potential [481 600] cm1; [59.7] eV 

Element Wavelength 
1—           ■     -       T"- 

Intensity   ' Multiple! Configuration Term J-J References 

Br V 468.36 500 4p-5s g
2P°-2S Vi-* R9 

Br V 482.11 1000 4p-5s *2P°-2S %-Vi R9 
Br V 532.00 1000 4p-4d. j?2P"-2D %-% R9 
Br V 547.94 1000 4p-4d g*p°.»D %-* R9 
Br V 549.81 600 4p-4d S2P°-2D %•%   H9 

Br V 621.11 1000 ls*4p -4s4p* g»r - 2P %-* Pi 
Br V 632.30 900 4s* 4p -4s4p2 «^-»P V» - V« R'- 
Br V 645.49 toco 4s24p-4s4p2 S2P°-'P % - 3,v R9 
Br V 657.60 600 4s2 4p ■ 4s4ps g*?°-2P %-% R9 
Br V 813.40 600 4sJ4p -4s4p2 g*P°-2D %-% R9 

Pr V 850,79 800 4s* 4p- 4s 4p2 g2P'' - 2D Ti-% R9 
3r V 855.79 100 4s2 4p -4s4pä 

..       . 

g>p°.»D %-=& R9 

BROMINE VI (Br54), Z = 35 
Ground State  ls22s22p63s23p83d104s2 »S« (30 electrons) 

Ionization Potential [714 800] car»; [88.6] eV 

Element Wavelength Intensity Multiple! Configuration Term J J References 

Br VI 499.20 400 4s4p-4s4d »P°-3D 0-1 R9 
Br VI 503.70 800 4s4p-4s4d ap- - 'O 1-2 R9 
Br VI 504.52 600 4s 4p -4s4d Sp« . 3£) 1-1 R9 
Br VI 515.16 800 4s 4p -4s4d 3p° . JJj 2-3 R9 
Br VI 515.45 800 4s 4p -4s4<i sp ». sD 2-2 R9 

Br VI 517.29 100 4s4p-4s4d •ip°. aß 2-1 R9 
Br VI 661,05 1000 4sJ-4s4p g'S - «F 0-1 R9 
Br VI 678.14 500 4s 4p -4p2 ap° . sp 1-2 R9 
Br VI 698.81 600 4s 4p -4p* sp«.sp 0-1 R9 
Br VI 701 46 800 4s4p -4p2 sp».sp 2-2 R9 
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Br VI Br IX 

Element      |    Wavelength Intensity Multiple! Configuration Term J   J Reference» 

Bl  VI 
Br VI 
Br VI 
Br VI 

70Ö.3! 
726.16 
734.91 
939.57 

400 
600 
600 
800 

4s4p-4p» 
4s 4p - 4p* 
4s 4p - 4p* 

4s*-4s4p 

ap» _»p 

»P*   »P 
>p»..p 

*'S-»P' 

11 
1-0 
2-1 
0-1 

R9 
R9 
R9 
R9 

BROMINE VII (Br6*), Z = 35 
Ground State  ls22s22p63s23p63d104s 2S„2 (29 electrons) 

Ionization Potential [814 600] cm"1;  [101] eV 

Element Wavelength Intensity Multiple! Configuration Term j-j Reference 

Br VII 502.69 400 4p-4d »p». 2D %-% R9 
Br VII 520.26 400 4p-4d »P°-SD *-% R9 
Br VII 522.60 50 4p-4d ip° . »D %-% R9 
Br VII 736.09 1000         ; 4s -4p g*s - *r %-% R9 
Br VII 779.58 800 1 4s -4p g*S - 2P° *-% R9 

BROMINE VIII (Br7+), Z = 35 
Ground State  ls22s22p63s23p83d10 'S, (28 elections) 

Ionization Potential  1 554 700 cm1;  192.8 eV 

Element Wavelength Intensity Multiplet Configuration                                          Term J   J References 

Br VIII 
Br VIII 
Br VIII 

138.9 
139.8 
142.5       P 

750 
750 

3d'">-3d»(2DUp 
3d10 • 3d»(2D)4p 
3d1(,-3d9(2D)4p 

gl&   3D° 
g'S   'P° 
g'S-zy 

0  ! 
0-1 
0-1 

K26 
K26 
M22 

BROMINE IX (Br»+), Z - 35 
Ground State  is22s22p63s23p83d9 2DE/2 (27 electrons) 

Ionization Potential  [1 871 000] cm-»; [232] eV 

Element Wavelength    j   Intensity Multiple! Configuration Term J   J Reference? 

Br IX 
Br IX 
Br IX 

104.35 
109.59 
110.66 

 . 

3p63d9-3p53d10 

ip*;M»-3p53d,e 

(p*3d,-3p53d,!) 

g*D - aP° 
S2D-2P° 
*2D - 2P° 

M22 
M22 
1C2 



r 
Br X Br XIV 

BROMINE X (Br»+), Z = 35 
Ground State  ls,2ssl2p03s23p«3d8 3F4 (26 electrons) 

lonization Potential [2 '78 000] cm1; [270] eV 

BROMINE XI (Br!0+), Z = 35 
Ground State  !s22s22pe3s23p«3d7 *F9I2 (25 electrons) 

lonization Potential [2 500 000] cm1; [310] eV 

BROMINE XII (Br11+), Z = 35 
Ground State  ls22s22p63s23p63d6 5D4 (24 electrons) 

lonization Potential [2 839 000] cm1; [352] eV 

BROMINE XIII (Brl2+), Z = 35 
Ground State  ls22s22pg3s23p63d5 6S5,2 (23 electrons) 

lonization Potential [3 210 000] cm1; [398] eV 

BROMINE XIV (Br13+), Z - 35 
Ground State  ls22s22ps3s23ps3d4 6D„ (22 electrons) 

lonization Potential [3 557 000] cm1:  [441] eV 
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Br XV Br XIX 

BROMINE XV (BrJ«+), Z = 35 
Ground State  ls*2s22p«3s*3p,3d3 *¥V2 (21 electrons) 

lonization Potential [4 251 000] cm1; [486] eV 

BROMINE XVI (Br15+), Z = 35 
Ground State  ls22s22p63s23pa3d2 *F4 (20 electrons) 

lonization Potential [4 299 000] cm1; [533] eV 

BROMINE XVII (Br18+), Z = 35 
Ground State  ls22s22p63s23p63d 2Dm (19 electrons) 

lonization Potential [4 670 100] cm1; [579] eV 

BROMINE XVIII (Br"+), Z = 35 
Ground State  ls22s22p83s23p6 'S0 (18 electrons) 
lonization Potential [5 839 700] cm1; [724] eV 

BROMINE XIX (Br,8+), Z = 35 
Ground State  ls22s22pc3s23p5 2P^j, (17 electrons) 

lonization Potential [6 146 200] cm1; [762] eV 
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Br XX Br XXIV 

BROMINE XX <3r»»+), Z = 35 
Ground Stats lsa2s82p*3s*3^4 SP» (16 electrons) 
Ionization Potential [6 501 .00] cm'; [806] eV 

BROMINE XXI (Br**), Z = 35 
Ground State ls22s22ps3s23p3 4S5,2 (15 electrons) 

Ionization Potential [6 969 000] cm1; [864] eV 

BROMINE XXII (Br21+), Z = 35 
Ground State  ls22s22p83s23p2 3P0 (14 electrons) 
Ionization Potential [7 364 100] cm1; [913] eV 

BROMINE XXin (Br22-), Z = 35 
Ground State  ls22s22p83s23p l¥°m (13 electrons) 

Ionization Potential [7 751 300] cm1; [%!] eV 

BROMINE XXIV (Br23*), Z = 35 
Ground State  ls22s22p83ä2 % (12 electrons) 

Ionization Potential [8 614 000] cm1; [1068] eV 

H   He   Li   Be   B   C   N   O   F   Nc   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fc   Co   Ni   Cu   Zn   Ga   Ge   A>   Se   Br   Kr 
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Br XXV Br XXIX 

BROMINE XXV (BrM+), Z = 35 
Ground State  ls*2s*2p83s *S,.? (1! electrons) 

Ionization Potential (9 033 600] cm ''; [H20] cV 

BROMINE XXVI (Br»+), Z = 35 
Ground State  ls22s22p6 lS0 (10 electrons) 

Ionization Potential  [22 197 000) cm1; [2752J eV 

BROMINE XXVII (Br26t), Z - 35 
Ground State  ls22s22p5 2?-.„ (9 electrons) 

Ionization Potential [23 028 000] cm ;: [2855] eV 

BROMINE XXVIII (Br27+), Z - 35 
Ground State  ls22s22p4 3P2 (8 electrons) 

Ionization Potential [24 173 0O0J cm"1; [2997] eV 

BROMINE XXIX (Br284), Z = 35 
Ground State  ls22s22p3 «S3« (7 elections) 

Ionization Potential [25 568 000] cm1; [3370] eV 
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Br XXX 
Br XXXIV 

BROMINE XXX (Br»*), Z = 35 
Ground State  ls»2s»2p2 3

Po '(6 electrons) 

Ionization Potential [26 891 000J cm '; [3334] eV 

BROMINE XXXI (Br»*), Z = 35 
Ground State  ls22s22p 2F°m (5 electrons) 

Ionization Potential [28 149 000] cm >; [3490] eV 

BROMINE XXXII (Br"+), 7 = 35 
Ground State  Is22s2 »So (4 electrons) 

Ionization Potential [29 714 000] cm"1; [3684] eV 

BROMINE XXXIII (Br^+), Z = 35 
Ground State  is22s 2Su2 (3 electrons) 

Ionization Potential [31 174 000] cm"1; [3865] eV 

BROMINE XXXIV (Br33-), Z = 35 
Ground State  Is2 1S0 (2 electrons) 

Ionization Potential [131 577 000] cm1; [16313] eV 
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Br XXXV Br XXXV 

BROMINE XXXV (Br*+>   Z = 35 
Ground State  Is zSm (1 electron) 

Ionization Potential [136 577 000) cm5;  [16933] eV 

I 
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Kr Kr 

KRYPTON, Z - 36 

Unclassified Lines 

Kleinem Waveleoftli 

Kr 
Kr 
Ki 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 
Kr 
K,- 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
K: 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 
Kr 
Kr 
Kr 
Kr 

Kr 606 79 
Kr 610.89 
Kr 6!7.27 
Kr 626.06 
Kr 626.49 

Kr 627.75 
Kr 641.86 
Kr 645.77 
Kr 652.90 
Kr 674.29 

Kr 690.86 
Kr 691.73 
Kr 693.48 
Kr 700.58 
Kr 7)0.72 

430.15 
434.28 
435.0! 
440 27 
442.33 

443.88 
445.33 
44861 
449 12 
458.61 

46! 91 
462.35 
466 44 
469 26 
471.19 

473.55 
475 63 
479 34 
481.43 
487.35 

489.59 
492.56 
493.89 
495.72 
49801 

499.72 
503.66 
514.R5 
515.36 
517.70 

521.15 
525 33 
535.71 
536.14 
539.59 

540.35 
547.37 
551.48 
563.53 
573.65 

578.47 
582.42 
588.08 
594.84 
604.89 

Imessity 

50 
100 
60 
80 
50 

60 
150 
120 
120 
60 

100 
120 
150 
100 
120 

80 
100 
120 
120 
60 

fcfc 
50 

100 
200 
150 

150 
150 
80 
60 
50 

60 
150 
60 
m 

120 

200 
60 

300 
400 
300 

60 
80 

800 
300 
60 

120 
80 

600 
150 
300 

300 
50 

400 
400 
250 

120 
300 
300 
80 

7.00 

Multiple! Confijufa'uoo Tenn J-J Xcfueacet 

Si 
St 
S6 
S6 
S6 

S>> 
S6 
S6 
S6 
S6 

S6 
S6 
S« 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 

S6 
S6 
S6 
So 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
SA 
S6 
S6 
S6 

S6 
S6 
s». 
S6 
S6 

S6 
S6 
S6 
Sfe 
S6 

S6 
S6 
S6 
S6 
S6 
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Kr Kr II 
 1   ^ 

Element Wavelength loteauty MülUpi.-! Conftttmlioe Tens J -1        Referent« 

Kr 7«. 17 50 St 
Kr 738.90 400 St 
Kr 744.28 150 Sft 
Kr 750.25 80 St 
Kr 776.81 150 St 

Kr 781.64 150 Sf 
Kr 794.11 (50 SA 
Kr 810.20 600 S6 
Kr 822.51 100 S6 
Kr 883.JO 60 S6 

Kr 898.39 200 S6 
Kr 918.34 400 St 
Kr 927.37 120 S6 
Kr 931.47 250 S6 
Kr 944 28 60 S6 

KRYPTON I (Kr**), Z = 36 
Ground State  ls*2s22p83s*3p«">d,c4s24p6 'So (36 electrons) 

Ionization Potential !!2 914.5 cnr1; 13.999 eV 

Klement Wavelength Intensity Multiple! Configuration Term j.j References 

Kr ! 
Kr I 
Kr I 
Kr I 
Kr I 

923.713 
928.711 
945.441 
946.535 
951.056 

50 
50 
20 

10 
9 
7 

4p«-4ps('P°)6d 
4p«-4p*(sP°)6d 
4i)«-4p»(1Iy')7s 
4?«-4ps(2P°)5<l 
V - 4p*(>F)6s 

f«S-%r»r 
r*S-*l*r 
g's-yiW 

0-1 
0-1 
0-1 
0-1 
0-1 

E6.M22 
E6.M22 
E6.B30 
E6.B30 
E6,B30 

Kr I 
Kr I 
Kr I 
Kr I 
Kr I 

953.404 
963.374 

100? .061 
1003.550 
! 030.023 

50 
50 

100 
100 
100 

5 
8 
h 
4 
3 

4p«-4p8(,P°)4d 
4p8-4p*(lir)5d 
4p4,-4p5(*p")6s 
4p«-4p»(,P°)4d 
4p«-4p5(1P°)4d 

g'S-%[%]" 
«>s-%t%r 
«'s-%[Vir 

0-1 
0-i 
0-1 
0-1 
0-1 

E6.B30 
E6.B30 
E6.B30 
E6.B30 
E6B30 

Kr I 
Kr I 

1164.867 
1235.838 

200 
650 

2 
1 

4p« - 4p» (»P") 5s 
4p*-4ps(lP°)5s 

0-1 
0-1 

E6.B30 
E6.B30 

KRYPTON II (Kr1+), Z = 36 
Ground State  lss2sa2pa3sa3p63d,04ss4ps 2

PM (35 electrons) 
Ionization Potential  1% 474.8 cm1; 24.359 eV 

Element Wavelength Intensity Multiple! Configuration Term i -j References 

Kr II 551.328 40 4p*-4p4(sP)8s g*P°-*P %-% Ml7 
Kr 11 559.315 120 4ps-4p«(3P)7s g2P° - »P %-% Ml? 
Kr II 560.792 40 V-V('D)5d g*r-*D %-% MI7 
Kr II 561.932 40 4p5-4p4(3P)7s s2P'-«p %-% MI7 
Kr II 562.792 40 4p5-4p'("D)5d gsp° - »p %-% M17 
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Kr II Kr II 

Fleas rot WiveleafJi inteauty Multiple! 
■   \ 

Tens 
i—'—i 

j-j 

—■*.  
Ksfercoccs 

Kr il 570.013 240 4p»-4p«('P)6d **P*-4D *-* Ml 7 
K- II 575.907 80 4p»-4p4(»P)7s g*r-*p %-* MI7 
Ki II 576.653 40 4p»-4p«(»P)7s g«p* *p Vt-Vt MI7 
Kr II 576.998 20 4p»-4p4(»P)7s g*r *v *-* 1117 
Kr II 579.101 20 4p» - 4p4(»!>)7s t*r -

4
P fc-Vi M17 

Kr 11 579.414 40 4p»-4p4(»P)7s n*r-*v %-* MI7 
Kr Ii 580.345 20 4p»-4p*('D)5d g*r*p Vi-% M17 
Kr I! 581.219 40 4p»-4'/('D'.6s f«P"  *D %-% MI7 
Ki II 581.500 120 4p»-V('D)6s *aP°-»D *-% Ml 7 
Kr II 585.688 80 4p»-4p«{'D)5d g*r-*n tk-% MI7 

Kr II 585.269 40 4p»-4p4('P)5d tn--*D %-% MI7 
Kr il 589.265 200 4p*-4p4(»P)5d g*¥°*D %-% MI7 
Kr fl 594.286 40 4p*-4p4('P)7s **P*-

4
P %-% Ml7 

K, IJ 595.539 320 4p*-4p«(»P)5d ,«r-*p *-* MI7 
Kr II 596 956 160 4p*-4p4(»P)5d g*V°  4P %   % MI7 

Kr II 5*8.643 40 4p»-4p4(»P)5d g'r-'r *-% MI7 
Kr H 598.805 200 4p» - 4p* (»P) 3d rP"-»F *-* M17 
Kr II 598.978 160 4p»-4p«(»P)5d S*F   »P *-Vi M17 
Kr 11 599.954 200 4p»-4p4('D)6s g*r-*D <h-% Ml7 
Kr II 605.131 200 4p»-4p4('P)5d g*r-*D %-% MI7 

Kr II 605.547 200 4p»-4p4(»P)5d g*r.*f %-% MI7 
Kr II 605.782 120 4p»-4p4(»P)5d g*r-*F *-*A MlV 
Kr II 608 134 240 4p»-4p4('P)5d j,.p°.«P %-% MI7 
Kr II 613.374 200 4p»-4p4(»P)6s g*r n %-■* M!7 
Kr I! 615.138 200 4p»-4p4(»P)5d glP°-4D %-tt M17 

Kr II 615.227. 200 4p»-4p4(»P)5d g*r-'p %•% MI7 
Kr II 6*. 7 065 320 4p»-4p4(»P)5d g*r 4

D *-% M17 
Kr II 617.758 240 4p»-4p4(»P)6s «'P°-

4
P %-* Mi7 

Kr II 618.048 240 4p»-4p4(»P)6s g*r »p %-% M!7 
Kr II 618.511 240 4p»-4p4(»P>5d g*r*p Vi-% MI7 

Kr II 618.882 240 4p»-4p4(3P)5d y'F-'P M»-Vi M17 
Kr II 619.385 240 4p»-4p4(sP)5d saP°-n> %-* M17 
Kr II 619.548 200 4p* - 4p4{'S)4d g«P°-»D %-% M17 
Kr II 621 074 320 V-VCSMd S*P°-«D %-tt M17 
Kr II 621.911 280 4p»  4p4('D)4<l g*r - 's %••% M17 

Kr II 625.901 200 4p»-4p4(aP)5d g*r-*F V«-»A M!7 
Kr II 633.380 280 4p»-4p*(»P)6s g*r - *v »Ä-Ii Mi? 
Kr 11 634.272 240 4p»-4p"(aP)6s *«r-*p %-% M17 
Kr II 636.152 280 4p»-4p«(»PJ5d g«p°-4D Vi-% MI7 
Kr II 636.630 280 4p5-4p4(sP)6s g*r-<p %-% Mi7 

Kr II 638.215 280 4p»-4p4(»P)5d g*r-*D "«-% MIT 
Kr II 638.960 240 4p»-4p4{;>P)6s g*r-<v ^-Mi Ml7 
Kr II 639.263 280 4p»-4p4(*P)6s g'V  SP %-% M!7 
Kr II 640.871 280 4p»-4p4(>S)4d g*p«.»D Vd-% MI7 
Kr II 643.399 20" 4p*-4p4('D)4d *»P° - »s Vi-V. MI7 

Kr II 655.68! 280 4p»-4p4(aP)6s g»p°.*p Vs - % M17 
Kr II 657.095 360 4p»   4pVD)4d g*p"tp % -% MW 
Kr II 658.649 320 4p»-4p4('D)4d g*V°.jp %-% MI7 
Kr II 665.879 280 4p»-4p4('D)4d giy. aß %-% MI7 
Kr II 668.835 320 4p5-4p*('D)4d g»P°-»D %-% MI7 

Kr II 68! 133 280 4p5 - 4p4('D)4d gip»  «p ■A-% MI7 
Kr II 682.800 320 4p«-4p4(1D)4d S*P"-»P V« - % M17 
Kr II 685.820 240 4p»-4p4('S)53 g'P°-»S %-Vi M17 
Kr II 690.572 200 4p'-4p<(1ü)4d g*P° - 2D %-% MI7 
Kr 11 712.042 360 4p»-4p4('S)5s g

aP°aS Mt-% M17 

Kr II 729.404 480 8 4p»-4p4(sP>4d s*r-*D %-% MI7 
Kr II 742.825 280 8 4p»-4j>4(aPJ4d gW - *D %-% MI7 
Kr II 743.125 280 7 4p»-4p*('P)4d g*r *v %-% MI7 
Kr II 752.045 400 4p5- lp4W>4d g*f.n> %-% MI7 
Kr II 752.078 200 7 4p»-4p4(JP)4d g*?- - 4P %-% Ml? 

Kr II 761.175 600 4p4-4p4(»P)4d S'P°-»P %-% MI7 
Kr II 763.977 480 4p« - 4p4(3P)4<i glp°.»p %-Mi MI7 
Kr II 766.205 480 5 4p»-4p4(aP)4d g«r-4F %-% MI7 
Kr II 771.027 600 5 4p»-4p4(sP>4d g*r 4

F %-% MI7 
Kr II 772.112 240 7 4p»-4p4«sP)4d g*r-*v %-% M17 
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Kr II Kr II 

Elcntat Wivelcn*Th ioteuüty tauitipkt i                         Coofituration Tenn 1 -J         Reference» 

Kr II 773.688 480 8      ;                       4p»-4D*(*P)4d g*r »D >4-»4 MW 
Kr Ei 782.096 600 6 4p«-4p4<'D)5s g*P°-»D *4-*4 Ml7 
Kr li 783.724 480 7 4p»-4p4t'P)4d s*r *? %-% M>7 
Kr !I 793.617 280 4p» - <p4«aP)4d g*f - »p %   * Mi: 
Kr II 796 668 240 4p»-4p*(»P)W Ktf. ip Ht-H, M!7 

Kr II 799 087 36C 5 4p»-4p'(3P)4d g*V° ■ *? »•% Ml7 
Kr 11 805.507 240 7 4p»-4p4('P)4d «'P°-4P Hi-Hx M17 
Kr II 818.149 480        \     6 4p«-4p4('D)5s «3P°-«D Vk-% M17 
Kr II 821.154 360 4 4p» - 4p4{aP)4d g*P°  «D %-¥. M17 
Kr II 826.434 400 3 4p* - 4p4 (»P) 5s g>r »p %-% M!7 

Kr II 830.375 480 4 4p»-4p4(3P)4d g3P°-4D %-% M!7 
Kr II 844.064 480 3 4p»-4p4(*P)5s g*r~*p %-% Ml7 
Kr II 850 319 400 2 4p*-4p4('P)5s g*r-*p % -Ht Ml7 
Kr II 859.037 400 4 4p»-4p4(3P)4d g'¥° - 4D Ht-Hi MI7 
Kr II 864 821 480 4 4p»-4p4(3P)4d g'V-'D "4-% MI7 

Kr II 868.871 480 2 4p'-4p4(3P)5s glp° . 4p %-** M17 
Kr II 884.141 600 3 4p«-4p4(3P)5s g*r*p •4-% M17 
Kr II 886.300 800 £ 4ps-4p«(3P)5s £»P°-«P »4-% M17 
Kr U 891.006 720 2 4p» - 4p4 (»P) 5s g*r-*¥ Vi-% M17 
V -    11 
tyi   11 ill.394 600 2 4p» - 4p4 (»P» 5s g

3
P°-4

P ■4-% MI7 

Kr II 917.427 1000 1 4s*4p»-4s4p« S»F - 3S %-% Ml 7 
V; »I 964.971 1000 1 4s24p5-4s4p• ?«P°-*S Vt-H>. M17 
K   II 13^0.948 20 4s*p«-4s'4p4(3P)6f 

is-2(ir %-% Ml7 
Ki (1 '331 402 20 4s4p«-4s»4p4(3P)6f 

4p4(»P)4d   4p4(JP)9f 
"S-2[1j° Ht-Vi M17 

KI 1413.894 20 4D - 2(4]° %-% MI7 

Ki II 1422.512 40 4p4(3P)5s-4p4(3P)5f 4P-1[3]° »4-% MI7 
K   11 1435.085 120 4s4p«-4s54p4(3P)5f 's- in r ■4-*4 M17 
f^r II 1435.676 40 4s4p"-4ss4p4<3P)5f 8S-2[1]° >*-% M17 
Kr II 1444.343 120 4p4(3P)4d-4p4(3F)8f 4D - 2(4]° % -*4 M17 
Kr II 1464.072 40 4p4(»P)4d - 4p*(»P)6f 4D-I(4]° "ri ■ *k M17 

Kr 11 1466.460 20 4p4(5P)4d-4p4(3P>6f 4D-1[3]° *4-«4 M17 
Kr II 1468.021 20 4p4(3P)4d-4p4(3P)6f 4D-H4]° »4-% M!7 
Kr II 1490.928 40 4p4(s,P)4d-4p4(3P;7f 4D-2(4)° %-% M17 
Kr 11 1491 104 200 4p4(3P)4d ■ 4p4(3P)7f 4D - 2(4]' '4-% M17 
Kr II 1495.769 120 4p4(3P)4d-4p4(3P)7f 4D - 2(4j" %-% M!7 

Kr II 1514.585 20 4p4(3P»4d-4p4(3P)10f 4F - 2(5)° %-•% M17 
Kr II 1525.486 20 4p4(»P)5s-4p4(3P)6f *P - 2(3)° %-% M17 
Kr II 1539 075 20 4p«(»P)4d-4p4(3P)9f *F - 2(5]° »4-'-!4 M17 
Kr II 1568.050 20 4p'(»P)4d   4p4(3P}6f 4D - 44)° %-% MI7 
Kr II 1569.135 240 4p4(3P)4d-4p4(3P}6f 4D - 2(4)° 74-% M17 

Kr II 1571.876 20 4p4{3P)4d-4p4(3P)6f «D  2(2]° %-*4 M17 
Kr II 1572.340 40 4p4(äP)4d-4p4(3P)6f 4D-2(3j° •*-** M17 
Kr II 1573.404 80 4p4(JP)4d-4p4(sP)6f 4D - 2(4)° "4 -h M17 
Kr II 1574.103 20 4p4(3P)4d-4p4(3P)5f 4D-0[3J° 74-% M(7 
Kr II 1574.340 20 4p4('P)4d-4p4(3P)5f 4D-0(3'° %-% M17 

Kr II 1574.733 120 4p4(sP»4d-4p4{=P)8f 4F-2(51° «&-■% M!7 
Kr II 1575.375 20 4p4(3P)5s-4p4(3P)5f 4P-2S2I° **-% M!7 
Kr II 1576.155 20 4p4(3P)4d-4p4<3P)8f 4F-2(4]° %-% M17 
Kr II 1579.513 40 4p4(3P)4d-4p4(3P)5f 4D-0(3)° %-% M17 
Kr II 1579.731 240 4p4<3P)4d-4p4(3F)5f 4D-0[3)° *4-74 M17 

Kr II 1584.563 20 4p4(3P)4d-4^',P)6f 4D-2(1)° %-% M!7 
Kr li 1586.093 20 4p4(3P)4d-4p4(3PW 4F-2(5]° 74-»4 M17 
Kr II 1586.170 120 4p4(3P)4d-4p4pPJ6f 4D - 2[2]° %-% M17 
Kr II 1586.621 80 4p4('P)4d-4p4(3P)6f 

4D-2[3f %-% M17 
Kr II 1589.384 20 4p4(sP)4d-4p4(3P)5f 4D-l[3r 74-% M17 

Kr II 1592.565 20 4p4(3P)4d-4p4(3P)5f »D-li^0 
%-74 M17 

Kr II 1593.946 240 4p4(3P)4d-4p4(3F)5f 4D-1(2]° '4-% M17 
Kr II 1594.895 120 4p4('P>4d-4r

4<3P)5f 4D-1[3)° •Ä-% M17 
Kr II 1598.082 160 4p4(3P)4d - 4p^3P)5f 4D-!(4]° % - 74 M!7 
Kr II 1599.492 20 4p4(3P)4d-4;>4(3P)5f 4D-1[2]° »A -»4 M17 

Kr II 1603.721 20 4p'(sP)4d-4p4(3P)6f 4D-2i'.]° Mi -»4 M17 
Kr II 1606.026 40 4p4(3P)4J-4p4(3P)6f 4D - >(2)° Hi ■% Ml7 
Kr II 1608.902 40 4p4{3P)4d-4p4(3P)5f «D-U)° %-% M17 
Kr II 1613.853 40 4p4(sP)4d-4p4(3P)5f *D-!{2f =4-% Ml 7 
Kr II 1613.898 80 4p4{3P)5s-4p4(3P)5f SP-U2]0 '4-% Mi7 



Kr 0 Kr II 

Element Wavelength Intensity Multiple; Configuration Term I-J References 

Kr !1 1614.274 200 4p4(3?)4d-4p4(3P)5f. •D-IRr" %-% M17 
Kr I. 1623.948 120 4p4',aP)4d-4p4('PW 4F - 2[5f '*-% M17 
Kr II 1629.867 21^ 4p4(3P)4d-4p4(3P)7f 4F - 2[5r *h-"k M17 
Kr II 1632.037 4i? 4p4(3P)4d-4p4(sP)7f 4F - 2(41° %-% M17 
Kr II 1634.396 160 4p4(3P)4d-4p4(3P)5f 4D-1[2]° Vt-'h Ml? 

Kr II 1637.98! 40 4p4(3P)5s-4p4(3P)5f 4P-2iir ■A-tt Ml? 
Kr II 1638.807 200 4p4('D)5s-4p*(»P)6f 'D-l[3r %-% M17 
Kr II 1650.630 120 4p4(3P)4d-4p4(3P)6f 4F-l[4ia v-% M!7 
Kr II 1658.358 40 4p4(3P)5s-4p4(3P)4f 4P-l[3r %-% MI7 
Kr 11 1668.416 20 4s4p«-4ss4p4(lS)5p fS.ap» %-% Ml7 

Kr II 1674.57'.' 80 4s4|>«-4sMp4(sP)4f 3s-2[ir Ht-ti M17 
Kr II 1677.05! 160 4s4p«-4ss4p*(»P)4f 

4p*(»P)4d-V(JP)7f 
*s-2[ir K-Vi M17 

Kr II 1682.02'; 120 4F - 2[5]° %-% Mr; 
Kr II 1684.8/5 20 4p4(3P)+d-4o'>(3P)7f 4F - 2|4]c v,.% M17 
Kr II 1687.456 80 4s4p«-4=ISp4(1S)5p sS . ip° %-% M17 

Kr I! 1697.189 20 4p4(3P)4d-4p\3P)6f 4F-1[3]° %-% MI7 
Kr II 1699.297 160 4p4(3P)4d-4p4(3P)6f 4F-1[410 %-% MI7 
Kr II 1713.509 40 4o4(3P)4d-4p'-(:!P)5f *D - 2(21° '/»-% M17 
Kr II 1716,582 40 4p4(3P)4d-4p4(3P)5f 4D-2[1]° %-% M17 
Kr I' j ■'16.657 80 4p4(3P)4<i-v<(:ir')5f 4D - 213]" %-ifi M17 

Kr II i/iS.43! 40 4p4(3P)4d-4p4(3P)5f 4D-2(3]° %-% M17 
Kr II 1M9.638 240 4p4(3P)4d-4p4(3P)5f 4D - 2[41" %-% M17 
Kr II 1719.908 120 4p4(3P)4d-4p4(3P)5f 4D - 2[2]° »6-% M17 
Kr II 1720.208 360 4p4(sP)4d-4p4(3P)5f 4D  2[4]° %-% M17 
Kr II 1721.632 120 4p4(3P)4d-4p4(3P)5f 4D - 2(2]° %-% M17 

Kr II .722.701 20 4p4(3P)4d-4p4(3P)6f 4F - 2r5]° %-% M17 
Kr II 1722.936 200 4p4(3P)4d-4p4(:)P)Sf *¥ - 2E5j° %-"Ä M17 
Kr II 1724.864 200 4p4(3P)4d-4p4(3P)5f "D - 2[3]° %-% M17 
Kr II ,725.98? 120 4p4(3P)4d - 4p4(3P)6f 4F - 2[4]c %-% M17 
Kr II 1726.078 280 4p4(2P)4d-4p4('P)5f 4D - 2(41° %-% M17 

Kr II 1727.854 20 4p4(3P)4d-4p4(3P)8f =F - 7.151" %-% M!7 
Kr II 1733.649 20 4p4(3P)4d-4p4(3P)5i 4D-•,'[! ]° %-% M17 
Kr II 1733.681 20 4p4(3P)5s-4p4(3P)5f »P-2ni" %-% M17 
Kr II 1734.507 80 4p4(3P)4d  4p<(3P)5f 4D-2[1]° %-% M17 
Kr II 1738.804 160 4p4(3P)4d-4p4l3P)5f 4D - 2!2)° %-3,i MI7 

Kr II 1738.861 40 4p4(3P)5s-4p4('P)5f n»-2i2r Vi-% M17 
Kr II 1742.093 240 4p4{3P)4d-4p4(3P)5f 4D-2i31" %-% M17 
Kr II 1749.687 40 4s4p«-4s24p4(3P)6p !S . «D° %-% M17 
Kr II 1754.821 2C 4p4(3P)4d-4p4(3P)6f 2F-1[3)° %-% M17 
Kr II 1757.384 40 4p4(3P)4d-4p4(3P)5f 4D-2[1]° %-% M!7 

Kr II 1758.077 120 4p4(3P)4d-4p4(3P)6f 2F-1[4]" %-% M17 
Kr II 1758.265 80 4p4(3P)4d-4p4(3P)5f 4D-2!1]° %-% M17 
Kr II 1762.686 120 4p4(3P)4d-4p4(3P)5f 4D-2[2j° yr-% M17 
Kr II 1769.546 20 4p4(1D)5s-4p4('P)6f 2D-2!11" %-% M!7 
Kr II 1781.888 20« 4p4f3P14d- 4p4(3P)6f 4F - 2(5j° %■% M17 

Kr II 1782.594 80 4p4(3P)4d-4p4l3P)6f 4F-2[3]° %-% M17 
Kr II 1783.997 80         ' 4p=(3P)4d-4p4(3P)6f 4F - 2[4!" % - % M17 
Kr II 1785.419 40 4p4(3P)4d-4p4(3P)6t 4F - 2[4|" %-% M17 
Kr II 1794.421 40 4p4(3P)4d-4p4(3P)7f 2F-2[5]° %-% M17 
Kr II 1797.020 "0 4p4(3P)4d-4p4(3P)6f JF-1[31" %-% MI7 

Kr 11 1797.515 40 4p4(3P)5s-4p4(3P}4f 4P-2[2f %■-% M17 
Kr II 1804.070 40 4p4(3P)5s - 4p4(3P!4f 4P  2(3]° % - % M17 
Kr Ii 1808.713 40 4p4(3P)5s-4p4(3F)4i 4P - 2(41° %-% Mi7 
Kr II 1809.454 20         ! 4p4(>C)5s-4p4(3P)5f *D-1[3]° %-% Mi 7 
Kr 11 t311.674 40 4p4(3P)4d-4p4(3P)5f 4F-l[3f %-% M!7 

Kr II 1817.602 200 4p4(3P)4d-4p4(3P)5f 4F-!14]C %-% M17 
Kr II 1830.842 40 4p4(3P)4d-4p4(3P)6f 4P-2[11° %-% Ml 7 
Kr II 1833.847 40 4p4(3P)4d-4p4(3P)6f 4P-212]° % •% M17 
Ki II 1842.091 120 4p4(3P)4d-4p4(3P)6f 4F - 2(41° %■% M17 
Kr II 1850.093 80 4p4(3P)4d-4p4(3P)6f 4P-1I31° %-% Ml7 

Kr II 1850.773 80 4p4(3P>4d-4p4(3P)5f 'FOPf fi-% M17 
Kr II 1852.603 20 4p4(3PJ4d-4p4(3P)6f 4P-I[41° %-% M17 
Kr II 1867 889 40 4p4(3P'!5s-4p4(3P)4f 4P-2|!|° oL -  J2 Mi7 
Kr II 1868.562 120 4p4(3P)4d-4p4(3P)6f 4F-2!3J° %-% M17 
Kr II 1870.645 80 4p4(3P)4d-4p4<3P)5f 4F-l[3f %-% M17 
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Kr II Kr II 

Eleaoent Wavelength inteniity Multiple! Configuration Tents J-j References 

Kr I! 1871.619 80 4p4(3P)4d-4p4(3P)5f 4Fi[3r *.% M17 
Kr II 1873.761 80 4p4(=,P)5s-4p4(*P)4f 4P-2[2]° *-% M17 
Kr II 1875.296 20 4p4(3P)5s-4p4(3P)6p «P-4D° %-% MI7 
Kr II 1875.999 200 4n«f3p)4d-4p4('P)5f 4F-1[4)° »4-% MI7 
Kr H 1876.491 20 4p4(3P>5s-4p4(3P)4f 4P - 2[2Y %-% MI7 

Kr II 1877.613 40 4p4<3P)4d-4p4(3P)4f 4D - 0t3)° %-% MI7 
Kr n 1878.041 240 4p«(3P)4d-4p4(3P)4f 4D-0[3r •Ä-% Ml7 
Kr II 1878.256 40 4p4(3P)4d   4p4(3P)6f 3P-2[ir Vi-3* MI7 
Kr II 1878.830 160 4p*!*P)4d   4p4(3P)5f 4r-oi3]<> %-% M)7 
Kr II 1879.141 40 4p4('P)4d - 4p4(3P)6f ip-2iir *-% M17 

Kr 11 1881.418 20 4p4(*P)4<ä-4p4(3P)6f 3P-2[2" %-% Mi7 
Kr II 1888.783 160 4p"(*P)4d-4p4-;»P)4f 4D-l[3f ■%-tt Ml/ 
Kr II 1389.679 80 4p4(3P)4d-4p4(3P)4f «Dim- %-% Ml7 
Kr II 1895.408 20 4p4<»P)4cS-4p4(>P)6f »P_2|ir **-% MI7 
Kr II 1897.457 160 4p4('P)4d-4p4(»P)4f 'D-l[3f *-% MI7 

Kr I! 1898.048 200 4pVP)4d - 4p4(3P)4f 4D • 0pi° •V % Ml7 
Kr II 1895.631 40 4p4(3P)4d   4p4(sP)6f *P-2[2]* »*.-% M17 
Kr II 1899.501 40 4p4(3P)4d-4p4(3P)4f 4D-1[4J° % - % M17 
Kr U 1899.629 160 4p4(3P)4d-4p4(3P)5f 4F-1!3]° %-% MI7 
Kr !I 1901.490 280 4p4(3P)4d-4p4(3P)4f 4D-l[4f %-% M17 

Ki II 1902.778 40 4p4(3P)4d-4p4(3P)5f 4F-2|5]° %-% M17 
K. II 1903.193 360 4p4(3P)4d-4p-(3P)5f 4F-2[53° %-■% MI7 
Kr II 1906.543 20 4p4(3P)4tl-4p4(3P)5f T-lp]* *A-% M17 
Kr II 1907.356 160 4p4(3P)4d-4p4(3P)4f 4D-1(4]° %-% MI7 
Kr II 1907.760 120 4p4{3P)4d-4p4(3P)6f *F-2f5f % -% M17 

Kr II 1909.788 20 4p4(3P)4d-4p4(3P)5f 2P-0[3]° %-* M17 
Kr II 1909.840 40 4p4(3P)4d-4p4(3P)5f 4F-2[4r %-% MI7 
Kr II 1910.421 20 4p4(3P)4d-4p4(3P)4f 'D-ipr %-% M17 
Kr II 1910.539 200 4p4(3P)4d-4p4(3P)5f 4F-2[4i° %-% Mi? 
Xr II 1911.797 80 lp4(sP)4d-4p4(3P)6f 2F-2[4!° % -* Ml7 

Kr II 1914.673 40 4p4(JP)5s-4p4(3P)6p 4P-4D° %-% Ml? 
Kr II 1917.387 80 4p4(3P)4d-4p4(3P)4f *D-lf3]° %-% MI7 
Kr II 1918.567 40 4p4(3P)5s-4p4(»P)6p 4P *D" ft-% MI7 
Kr II 1919.199 160 4p4(3P)4d-4p4(3P)5f 2F-0[3]° %   % MI7 
Kr II 1919.522 40 4p"(3P)4d - 4D4(3P)5f »F-0|3f %-% M17 

Kr II 1920.467 40 4p4(3P)4d-4p4(3P)5; 2P-1(2]° Mt-% MI7 
Kr II 1931.277 40 4p4(3P)4d-4p4(sP)5f JP-1[3]° %-% MI7 
Kr II 1931.565 240 4p4(3P)4d - 4p4(3P)4f 4D-1[2]° %-% Ml? 
Kr 11 1933.784 120 4p4(3P)4d-4p4(3P)4f 4D!|2]° %-% MI7 
Kr II 1933.852 80 4p4(3P)5s-4p4(3P)4f *P-1[2]° % -% M17 

Kr II 1938.427 20 4p4(3P)4d-4p4(Ir)5f SP-112]° %-% MI7 
Kr II 1939 037 40 4p4(3P)4d-4p4{3P)5i" 2P1[2]° %-% M17 
Kr II 1940.112 20 4p4(3P)5s-4p4(3P)6p «p„<p« %-% MI7 
Kr II 1941.944 40 4p4(3P)4d-4p4(3P)5f »F-j[3f %-% M17 
Kr II 1943.765 40 4p4(3P)4d-4p4(3P)6f 2D-l[4j° %-% M17 

Kr II 1946.677 20 4p4(3P)4d-4p4i3P)5f 2F-![4r % ■ % M17 
Kr II 1948.752 240 4p4('P)4d-4p4(3P)5f 2F-l[4i° %-% Ml 7 
Kr 11 1956.412 40 4p4(3P)5s-4p4(3P)4f 4P-2il]° %-% M17 
Kr II 1957.542 20 4p4(!D)5s-4p4('P)5f 2D-2[1]J %   % M17 
Kr II 1958.427 40 4p4(3r)5s-4p4(3P)6p 4P-4D %-% M17 

Kr II 1961.863 40 4p"('D)5s-4p4(3P)5f 2D-2[21° H-% M17 
Kr Ii 1963.361 240 4p4(3P)4d-4p4(4P)4f "D-IIU" %-% M17 
Kr II 1969.278 40 4p4(3P)5s ■ 4p4(3P)4f 4P-2f2]° %-% M17 
Kr II 1970.125 80 4p4(3P)4d-4p4s'P)5f 2F-0[3]° %-% Ml7 
Kr II 1974.015 20 4p4(3P)5s-4p4t1S)5p 4p. »p» H%-'-h M!7 

Kr II 1975.251 280 4p4(3P)4d -4p4(3P)5f 4F-2I5r %■ % Ml 7 
Kr II 1976.252 40 4p4('D)5s-4p4(3P)5f sD-2[3]° %-% M17 
Kr II 1978.904 80 4p4(sP)4d-4p4('P)5f 4F-2[3]° %-% M!7 
Kr 11 1981.264 40 4p4(3P)4d-4p4(3P)5f "F-2[3j° %-% M17 
Kr II 1981.653 40 4p4(3P)5s-4p4('S)5p 2P - 2P° %-% Ml7 

Kr II 1982.866 120 4p4(3P)4d-4p4(3P)5f 4F-2i4J° %-% M17 
Kr II 1983.634 40 4P

4(sP)4d-4p4(3P)5f 4F-2[4]° %-% M!7 
Kr I? 1990.341 20 4p4(sP)5s-4p4(3P)4f 2P  2|H° %-% M17 
Kr II 1992.464 40 4p4(3P)4d-4p<(*P)5f 4P-I[3]° %-% M17 
Kr II 1993.763 120 4p4<3P)4d   4p4(3P)5f *F-H3f %-% M17 
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Kr III Kr III 

KRYPTON HI (Kr*+), Z = 36 
Ground State  ls22s22p63s23p63d104s24p4 3P2 (34 electrons) 

Ionization Potential 298 020 cm *, 36 05 eV 

Element Wavelength 1 Intensity   j Multiple! Configuration Term J-J References 

Kr ID 447.77 20 4p4-4p»(»D°)5d •Dl"            ? 2! S6.K8 
Kr in 453.06 80 4p4-4p»(<S")5d g*?-*D°         ? 2-3 S6.KS 
Kr IU 457.23 50 4p«-4p*rsD°)5d •D-'D*         ? 2-2 S6.KS 
Kr IU 462.79 150 4p4 - ips<sP°)6s "S' - V         ? 0-1 S4.KS 
Kr III 467.35 300 4p4-4r'(4S0)5d g*p-nr     ? 0-1 S6.K« 

Kr IU 474.09 100 4p4-4p3(4S°)6s jjp.iS*        ? 1-2 S6.KS 
Kr HI 516.38 80 4p4-4p1(1P°)4d g*p-*r 2-2 B30 
Kr II! 525 69 80 4p4-4p3(2P°)4d g*p-*r 2-1 B» 
Kr HI 528.809 100 4p4-4pa(lP°)4d g*P -V 1-2 Ml7 
Kr III 530.308 200 4p4-4-s(*P°)4d g'P-'D* 2-2 1117 

Kr HI 531.255 50 4p4-4p3(2P°)4«J g*p-ir 2-1 Ml' 
Kr III 538.54 160 4p4-4p3(8P°)4d t&-f 1-1 B30 
Kr Hl 540.79 100 4p4-4p»(sF)4d g*p-*r 0-1 BW 
Kr in 540 860 300 4p4-4p3(»P°)4d g*?-*D' 2-3 MI7 
Kr III 543.417 250 4p4-4pVP°)4<J g'P-'D" 1-2 M17 

Kr m 544.410 200 4D4-4p3(*P°)4d g*P-»P* 1-1 Ml? 
Kr III 546.549 250 4p4-4p3(2F°)4d g*P  «p 2-3 Mil 
Kr III 546.687 150 4p4-4p3(2P=)4d g*p.ip° 0-1 Ml? 
Kr in 548.654 150 4p4-4p3(»F')4d g*P-*D° 2-1 M17 
Kr in 551.685 200 4p4-4pä(lP°)5s g*p-'y 2-1 MI7 

Kr III 554.796 250 4p4-4p»(*P")5s „ap. ap° 2-2 M17 
Kr III 558.642 250 4p4-4p3(2P°)4d 'D-'P" 2-2 MI7 
Kr III 560.984 200 4p4-4p3(»P°)5s g*p.tp> 2-1 MI7 
Kr III 562.69 too 4p4-4p3(2P°)4d g3¥-'D° 1-1 B30 
Kr HI 565.128 200 4p4-4p'(*P<')4d g*V-*D° 0-1 M17 

Kr HI 565.645 300 4p4-4p3(»P°)4d f,*P-*D° 2-2 M17 
Kr III 565.88 80 4p4-4p3(aP)5s gzp. ip° i-1 B3Q 
Kr IU 569.160 300 4p4-4p3(2P)5s g3P-'P" 1-2 MI7 
Kr III J70.735 50 4p4-4p3(2P°)4d g*P-'F 2-2 M!7 
Kr III 571.98 300 4p4-4p3(2P°)4d g*P-*P 

Kr IU 573.231 250 4p4-4p3(2D°)4d g*P *D° 2-3 M17 
Kr III 574.958 100 4p4-4ps(2P°)4d >D - 'D" 2-2 M17 
Kr III 575.72 100 4p4-4p3(2P<,)-5s *SP-3P" 1-0 B30 
Kr HI 576.08 80 4p4-4p3(sH4d •D - «P° 2-1 B30 
Kr III 578.09 10 4p4-4p3(2D°)4d g*P -*S° 2-1 B30 

Kr IU 578.212 150 4p4-4p'(2P°)5s gap-»r 0-i MI7 
Kr III 579.831 300 4p4-4p3(2D°)4d **P-*D° 2-2 M17 
Kr IH 580.580 250 4p4-4p3(2P")4d g*P-*D° 1-2 M17 
Kr III 585.141 300 4p4-4p3(2D°)5s g*p-iir 2-2 M17 
Kr III 585.955 300 4p4 ■ 4p3(2P°)4d g*P-*F° 1-2 Ml? 

Kr III 587.378 50 4p4  4p3(2P°)4d 'D - SD° 2-3 Ml? 
Kr III 587.536 50 4p4-4p3(2D°)4d g3P-3D° 2-1 M17 
Kr III 593.703 300 4p4-4p3(2D°)4d gV-T 1-1 M17 
Kr III 594.098 300 4p*-4p3(sF)4d »D - 'F* 2-3 Ml? 
Kr HI 595.53 140 4p4-4p5(2D°)4d s»p. ary i-2 B30 

Kr HI 596.412 300 4p4-4p3('Dt)4d g3P-sS° 0-1 M17 
Kr HI 5%. 584 200 4p4-4p3(2P°)4d «D-*D° 2-1 MI7 
Kr HI 597.19 120         1 4p4-4p3(2D°)4d f*P-'P* S-l B30 
Kr III 600.172 400 4p4-4p3(2P°)5s 'D-«r 2-1 MI7 
Kr III 601.142 250 4p4-4p3(2D")5s g*P-'W 1-2 MI7 

Kr III 603 667 300 4p4-4p3(2D")4d gty-nr 1-1 M17 
Kr III 603.856 200 4p4-4p3(2F)5s »D - »P° 2-2 MI7 
Kr IH 604.365 150 4p4-4p3(2D°)4d ?3p . 1D« 2-2 M17 
Kr IU 6Ö5.863 500 4p"-4p:,(2D0)5s g*P-*D* 2-3 Mi7 
Kr III 606.466 350 4p4-4p3(2D°)4d g»p.*D' 0-1 Ml7 

Kr III 611.115 500 4p4-4p3(2D°)5s g*P-*D' 2-2 MI7 
Kr HI 611.19 160 4p4-4p3(2P")5s •D  3P° 2-1 B30 
Kr III 612.488 150 4p4-4p3(2D°)5s psp  ary 2-1 M17 
Kr HI 616.725 350 4p4-4p3(2P°)4d >D - *D° 2-2 M17 
K   HI 621.451 400 4p4-4p3(2D°)4d gap. try 1-2 M17 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   A)   Si   P   S   Cl   Ar   K   Ca   Sc   T.   V   Cr   Mo   Fe   Co   Ni   Co   Zn   G»   Ge   As   Se   ßr   Kr 
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Kr III 

Eiemeei 

Kr in 
Kr III 
Kr III 
Kr III 
Kr III 

Kr in 
Kr IU 
Kr ill 
Kr III 
Kr II i 

Kr II, 
Kr in 
Kr in 
Kr IU 
Kr IU 

Kr IU 
Kr III 
Kr III 
Kr III 
Kr in 

Wavelength 

622.795 
624.27 
«5.016 
625.760 
628.588 

630.040 
631.559 
633.090 
633.630 
636.35 

639.983 
642.84 
644.52 
646.412 
651.201 

659.718 
664.855 
670.301 
670.820 
671.06 

Kr III 1  671.182 
Kr III I   672.335 
Kr IU 672.852 
Kr III i   674.835 
Kr III 676.568 

Kr IU 680.126 
Kr III 683.681 
Kr III 686.254 
Kr III 687.985 
Kr III 691.930 

Kr IU 695.610 
Kr III 698 052 
Kr III 704.843 
Kr IU 708.365 
Kr III 714.003 

Kr III 714.77 
Kr III 719.843 
Kr III 722.04 
Kr III 729.25 
Kr III 730.267 

Kr in 732.257 
Kr III 743.901 
Kr IU 745.765 
Kr III 746.700 
Kr III 746.83 

Kr III 750.99 
Kr III 768.132 
Kr III 785.968 
Kr III 807.583 
Kr III 837.662 

Kr III 854.73 
Kr m 862.582 
Kr III 870.842 
Kr III 876.676 
Kr III 897 806 

Kr III 919.146 
Kr III 948.843 
Kr III 954.775 
Kr III 987.289 
Kr III 1158.737 

Kr III 1206.35 
Kr III 1216.90 
Kr HI 1258.74 
Kr III 1259.31 
Kr III 1265.32 

Intensity   i Multiple! 

450 
60 
500 
300 
450 

500 
200 
350 
250 
20 

500 
20 
20 

600 
500 

500 
300 
150 
150 
140 

150 
400 
350 
250 
150 

350 
350 
450 
450 
450 

500 
300 
250 
500 
500 

4C 
100 

1000b 
40 
100 

250 
200 
!50 
300 
100 

80 
50 

600 
iOG 
500 

500 
600 
400 
500 
750 

150 
50 

250 
500 
300 

100 
100 
60 
60 
80 

Coefigur*tioa 

4p«-4p»(»p-)4ii 
4p4-4p3(«P*)4d 
4p4-4p»(*D')4<J 
4o4-4p»(*D*)4d 
V «picnns» 
4p4 - 4p3 (»D") 5s 
4p4-4p3(3D°)W 
4p4-4p»(,D'')5s 
4p«-4p»<*D°)4d 
4p4-4p'(*P°)4d 

4p«-4p»(,D°)5i 
4p4-4p3(»D°),d 
4p4-4p3(*P*)4<i 
4n«-4p>{*D')4d 
4p4-4pi(:B°)4'i 

4p4 

4p4 

4p4- 
4p4 

4p4- 

4p3(4S°)5s 
4p'(»D°>5s 
4p1(*F)4d 
4p'(4S°)4d 
4p»(JD<,)4d 

4p4-4p» (»D") 5s 
4p4-4p3(4S°)4d 
4p4 4p»{*D°)5s 
4p4-4p*(«P°)5s 
4p4-4p3(4S0)4d 

4p4-4p»Ci3")5s 
4p4-4p»(4S°)5s 
4p4-4p3(<S')5s 
4p« - 4p3(3D°)4d 
4p4-4p»(4S")4d 

4p4-4p3(4S°)4d 
4p4-4p»(4S°)4d 

4s,4p4-4s4ps 

4p4-4p»(4S°)5s 
4p4-4p3(*D")4d 

4p» 
4p4 

4p4 

4p4 

4p4- 

4p3<sD°)4d 
4p3(»D0)4d 
4p3(4S0)4d 
4pa(ID")4d 
4p3(4S")5s 

4s*4p4-4s4p3 

4p4-4p3(4S°)4d 
4p4-4p»(4S°}4d 
4p4-4p3(45")4d 
4p4 - 4ps(4S'')4d 

4p4 

V 
4s* 4p4 

4p4 

4s2 4p4 

4p3(4S°)4d 
4p3(3Dc)5s 
4s 4p5 

4p3(4S°)4d 
4s 4p5 

4s24p4-4s4p5 

4s24p4 -4s4p" 
4s24p4-4s4p4 

4s*4p4-4s4p5 

4s24p4-4s4ps 

4s24p4-4s4ps 

4p4-4p'(4S'')4d 
4s24p4-4s4ps 

4s24p4-4s4p5 

4s'4p4-4s4p5 

4s 4p" 
4s 4p" 
4s 4p5 

43 4p3- 
4s4p8- 

4s24p3(2D°)5p 
4s24p3(2D*15p 
4s24p3(sD0)5p 
4s84p3(JD°)5p 
4sJ4p3(sDn5p 

Term 

•D - »F 

'D-»D' 
B*P*T>° 

«*P-3D° 
»r)-2S' 

g*P-'D° 
'D - »O" 
iS.«p- 

>D-»n* 
■D-»D" 
'S - «P' 

f'P-'P 
g*P-'F* 

gip ->S° 
>D -3D" 

<> *D° 
g*P -*D° 
g'P -

3F 

'D -3D° 
gzp -3D° 

>D -3D° 
'S .ip° 

g*r -3D° 

g*P -3S° 
g™ 3SC 

gsP -*s° 
>D .»0° 

g*p 3D° 

g>p m° 
?SP 3D' 
S'P ,,po 

g>p AS° 
•D- .»p« 

'S 3S° 
»S- ipo 

g'p 3D° 
'S- •*D° 
'D- »S° 

«3P- ip° 
'D- *D° 
'D- 3D° 

g*P- »D° 
g'P- 

3D° 

g3P- 
3D° 

'S- iD° 

'D- ip« 
>D- *D° 

g'P 
3P° 

g*P . 3p° 
g3p - 3P° 
gap _ 3p° 
gSp.jp» 

?3P-3P° 

,po 
5D" 

'D - 3P° 
'D - 3P° 
'S 3P° 

3p» _ 3p 

3p° . 3p 
3P°-3P 
3P° - 3P 
3p» jp 

J-J 

2-2 
2-3 
2-3 
2-3 
1-2 

1-1 
2-1 
0-1 
2-2 
0-1 

2-2 
2-1 
0-1 
2-3 
2-2 

2-1 
2-3 
0 1 
2-1 
1-2 

2-2 
2-3 
2-1 
0-1 
2-2 

0-1 
0-1 
2-1 

Kr DI 

References 

M17 
BW 
Ml7 
MI7 
1117 

MI7 
Ml? 
MI7 
MI7 
B30 

MI7 
B30 
830 
M17 
MI7 

MI7 
MI7 
MI7 
MI7 
B30 

M17 
MI7 
MI7 
M17 
M17 

1-1 M!7 
0-1 MI7 
2-2 MI7 
2-3 MI7 
1-i M17 

0  1 M17 
1-2 MI7 
2-1 MI7 
1-2 M17 
2-3 MI7 

0-1 B30 
0-1 M17 
2-3 B30 
0-1 S6.K8 
2-1 M!7 

0! M17 
2-! MI7 
2-3 Ml? 
i-1 MI7 
1-0 B30 

1 B30 
!MI7 
Ml 7 

2   1 M)7 
2-1 MI7 

i -0 M30 
2-2 Ml7 
1! Ml7 
0-1 Mr; 
1-2 MI7 

0-1 M17 
0-1 M!7 
2-1 M17 
2-2 Mi7 
0-1 M17 

2-1 B30 
2-2 B30 
1-1 B30 
1-0 B30 
2-3 BJC 
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Kr III Kr V 

Element Wavelength Intensity Muluplet Configuration Tenn J-J Reference* 

Kr lil 1270.20 100 4s4p»-4s»4p3(ID')5p »P'-'P 1-2 B» 
Kr III 1278.94 20 4s4p»-4s»4p»(«D')5p 3P°   «P 2-1 330 
Kr 111 1283.31 60 4s4p»-4s*4p»(«D')5p 'P*-*F 2-2 B30 
Kr in 1283.80 60 4s4p»-4$*4p'(*D")5p :P"-»D 2-3 B30 
Kr III 1293.99 60 4»4p»-4s*4p»(«D*)5p »p.jp 0-1 B30 

Kr III 1302.59 40 4j4p*-4s14p3(*D')5p *P*-*D 2-2 B30 
Kr IU 1342.68 20 4s4p»-4s*4p»(»D°)5p »P°-»F 1-2 BW 
Kr III 1363.85 40 4s4p*-4s*4p»(»D':)5p »P* -3D 1-2 830 
Kr III 1377.83 40 4s4p*-4j»4p»(»D°)5p 

4p*(4S^4d-4?*(*P0)5p 
»p».ip 0! B30 

Kr IU 1400.90 20 *D' - »D 2-3 B30 

Kr III 1423.55 20 4s4p'-4»»4ps(»P*)5p *P*   >D 1-2 BJC 
Kr in 1483.43 40 4s4p»-4s14p>f»P*)5p lP°  >P 1-1 B30 
Kr III 1558 80 40 4$4p»-4s,4p»(«S°)5p 

3r-*F 2-2 B30 
Kr III 1569.89 40 4s4p»-4s«4p»(«S°)5p »P"-»P 2-1 B30 
Kr III 1638.82 60 4s4p5-4sMp»(»D')5p ip»-'D 1-2 B3C 

Kr in 1647.36 40 4s4p5-4s»4p»(«S')5p jp-.jp 1-2 B30 
Kr III 1659.81 40 4s4p»-4«*4p>(«S°)5p >P°.»P 1-1 B30 
Kr III 1721.64 20 4s4pI-4s,4p3(«S°)5p ip°. sr 0-1 B30 
Kr IU 1914.09 60 4$4p5-4s»4ps(*D°)5p ip". «p 1-1 B» 
Kr IU 1923.88 10 4s4p5-4»,4ps(*D0)5r) ip°.»p 1-2 B30 

KRYPTON IV (Kr»+), Z = 35 
Ground State  ls22s22p63s23p63d,04s24p3 *S°i/i (33 electrons) 

Ionization Potential [427 500] cm1;  [53] eV 

Element Wavelength Intensity Multiple! Configuration Term F    J-J References 

Kr IV 
Kr IV 
Kr IV 
Kr IV 
Kr IV 

Kr IV 
Kr IV 
Kr IV 
Kr IV 
Kr IV 

805.76 
816.82 
842.04 

1087.29     P 
1109.62     P 

1110.64     P 
1114.95     P 
1157.78     P 
1176.49     P 
1247.93     P 

140 
360 
440 

4s*4p3-4s4p* 
4s* 4p3 -4s 4p4 

4s»4p3-4s4p« 
4s4p4-4s*4p3(sP)5p 
4s4p4-4s*4p»(3P)5p 

4s4p4-4s»4c2(3P)5p 
4s4p<-45*4p3(3P)5p 
4s4p4-4s»4p1(3P)5p 
4s4p4-4s»4p1(3P)5p 
4s4p4-4s*4p2(3P)5p 

g*S"-*P 
g*S°*P 
f;4S° - «P 

«P  «D° 
4p . 4S° 

4p.4p= 
4p _ 4p° 
<p . 4p" 
4p    4D° 
4p. 4D- 

%-Vi 

%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
%-* 

B30 
B30 
B30 
M22 
M22 

M22 
M22 
M22 
M22 
M22 

KRYPTON V (Kr*+), Z = 36 
Ground State  ls22s22p63s23p83d104s24p2 3P0 (32 electrons) 

Ionization Potential [524 300] cm1;  [65] eV 

Element Wavelengt.. Intensity   ' Multiple! Configuration T <erm J   J References 

Kr V? 472.16 150 F21.S6 
Kr V 484.39 100 4p'-4p4d g*p. sp°           ? 0! S6.K8 
Kr V 496.25 250 4p* -4p4d g3? - SP°           ? 2-2 S6,K8 
Kr V 500.77 120 4p*-4p 4d „sp. sp°           7 1-0 S6.K8 
Kr V 507.20 200 4p2 -4p4d g"V - 3P°          ? 2-1 S6.K8 
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Kr V Kr VII 

Element Wivcleseth Intensity Mutorlei Coo/yuratioa Term SS References 

Kr V 
Kr V 
Kr V? 

548.04 
637.87 
708.85 

60 
120 
600 

4p* - 4p4d 
4p*-4p4d 

«D-*P*          1 
'S - *r        1 

2-1 
0! 

S6.KI 
St,K8 
F2l,So 

KRYPTON VI (Kr5*), Z = 36 
Ground State  ls22s22ps3s23p63dI04s24p 2P°ll3 (31 electrons) 

Ionization Potenüal [633 300] cm1; [78.5] eV 

Element Wavelength Intensity Multiple! Configuration Teiro 3   J References 

Kr VI 
Kr VI 
Kr VI 
Kr VI 
Kr VI 

450.20 
465.27 
544 03 
554.52 
569.13 

200 
400 
600 
500 
800 

4p -4d 
4p   4J 

4s'4p-4s4p* 
4s'4p -4s4ps 

4s'4p - 4s 4p' 

S'P° - *D 
*'P° -«D 
g»P».>p 

*'P°-»P 
*»P°-»P 

'k- v, 

F2I.S6 
F2I.S6 
F2!,S6 
F2I.S6 
F21.S6 

Kr VI 
Kr VI 
Kr VI 
Kr VI 

580.63 
705.84 
742.83 
748.68      ? 

.. 

600 
1000 
1000 

150 

4s'4p -4s4p' 
4s'4p -4s4p* 
4s'4p - 1s4p' 
4s'4p -4s4p' 

**r-*p 
rP-'D 
g'P°-*D 
g'P°-'D 

'A-% 
F2I.S6 
F2I.S6 
F21.S6 
K8,S6,F2l 

KRYPTON VII (Kr6*), Z = 36 
Ground State  ls22s22p63s23p83d,04s2 »So (30 electrons) 

Ionization Potential [895 500] cm1;  [111.0] eV 

Element Wavelength intensity   1 Multiple) Configuration Term J-J References 

Kr VII 
Kr VII 
Kr VII 
Kr VII 

585.37 
618.67 
793.44 
852.00 

1000 
400 
600 
100 

4s' -4s4p 
4s 4p -4p' 

4s' -4s4p 
4s4p ■ 4p' 

jr'S-'P" 
,po . jp 

glS-3P°         ? 
lp° _ 3p                   ■> 

0-1 
2-2 
0-1 
I -2 

F2I.S6 
F2I.S6 
S6,K8 
S6.K8 
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Kr VIII Kr X 

KRYPTON VUI (Kr7+), Z = 36 
Ground State  ls22s22p«3s*3p«3d104s *SW (29 electrons) 

Ioaization Potential [992 100] cm1; [123] e / 

Kiemen' Wavelength Intensity Multiple! Con?igur»tioa Tena j-j References 

Kr VUI 468.20 80 4p -Sä *p= - »D          7 Vi-* S6.K8 
Kr VUI 490.67 150 4p-4d »P° - »D          ? %-% S6.K8 
Kr VUI 614.86 200 4p-5s sp». »s           ■> ■A-1* S6.K8 
Kr VUI 651.57 400 4s-4p g*S.*P> Vt-'h F21.S« 
Kr VIII 654.19 300 4p -5s *P°  *S           ? %-Vi S6.K8 

Kr vni 695.91 800 4s-4p ,r*S-»P° Vk-Vi F21.S6 

KRYPTON IX (Kr"+), Z = 36 
Ground State  ls22s22p63s23p83d10 »S0 (28 electrons) 

Ionization Potential  1 862 400 cm1; 230.9 eV 

Element Wavelength Intensity Multiplet Configuration Term J-J References 

Kr IX 
Kr IX 
Kr IX 
Kr IX 
Kr IX 

Kr IX 
Kr IX 
Kr IX 
Kr IX 
Kr IX 

75.45 
76.29 
76.80 

114.95 
115.74 

117.71 
374.54 
446.76 
477.93 
498.68 

750 
1000 

200 
20 
80 
80 

100 

3dI8-3d»r»D)4f 
3d" - 3d»(»D)4f 
3d,0-3d»(»D14f 
3d,0-3d»(2D)4p 
3d"' - 3d»(=D)4p 

3d,0-3d»(sD)4p 
3d»(*D)4d - 3d"(»D)4f 
3d«(*D)4d - 3d»(H))4f 
3d»(*D',*i  3d»('D)4f 
3d»(*D)4d-3d9f,D)4f 

*>S-»D° 
g's-»r 
g'S-3P° 
g'S - SD° 
g'S-'P" 

g'S  »P° 
30 . 3p°                 1 

iD - 'D°         ? 
iO -ip°          ? 
iD -»p*          ? 

0-1 
0-1 
0-1 
0-1 
0-1 

0-i 
3-2 
2-2 
2-1 
2-2 

F12 
F12 
F12 
M2? 
M22 

M22 
S6.K8 
S6.K8 
S6,K8 
S6.K8 

KRYPTON X (Kr»+), Z = 36 
Ground State  ls22s22ps3s23p63d9 2Ds« (27 electrons) 

Ionization Potential [2 218 000] cnr>; [275] eV 

Element Wavelength Intensity Multiple! Configuration Term J-J References 

Kr X 99.06 3d»-3ds4p F12 
Kr X 99.57 3d»-3d"4p F12 
Kr X 99.69 3d"-3d»4p Fl2 
Kr X 99.86 3d»-3d84p F12 
Kr X 100.11 3d9-3da4p F12 

Kr X 100.30 3d»-3d"4p F12 
Kr X 101.20 3d«-3d9 4p F12 
Kr X 101.39 3d«   3d»4p Fi2 
Kr X 102.16 3d»-3d«4p F12 
Kr X 102.24 3d»-3d«4p F12 

705 

. . .^. J-^.- L.«»^....—■^.-^■•■^^..^.-J. ~~*A ~—•—^■■°»rf»>^1^%nM'flMr)iftM^i|l>Wihaif|toTir,^ i^. w^. -.u,..^^,,,^^.... .^%-^j.     ^ _. afl 



Kr X Kr XIV 

Element Wavelength        Ioicnaily Multiple! {                         Configuritioa Term J   J References 

Kr X 102.30 3d» - 3d»4p FI2 
Kr X 102.72 3d» - 3d*4p F12 
Kr X 102.86 3d»-3d*4p FI2 
Kr X 103.27 3d»-3d'4p F12 
Kr X 103.60 i 3d»-3d«4F 

i  

FI2 

KRYPTON    I (Kr'J+), Z = 36 
Ground State  ls22s2    *3s;?-«3d8 3F« (26 electrons) 

lonization Potential [2 545 000] cm1; [316] eV 

KRYPTON XII (Kr,1+), Z = 36 
Ground State ls22s22p83s23pe3d7 4F9/2 (25 electrons) 

lonization Potential  [2 888 000] cm1,  [358] eV 

KRYPTON XIII (Kr12+), Z - 36 
Ground State  is22s22p63s23p63d6 5D„ (24 electrons) 

lonization Potential  [3 250 000] cm1; [403] eV 

KRYPTON XIV (Kr13+), Z = 36 
Ground State  !s22s22pe3s23p63ds 8S5/2 (23 electrons) 

lonization Potential  [3 638 000] enr1; [4511 eV 
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Kr XV Kr XIX 

KRYPTON XV (Kr"+), Z - 36 
Ground State ls12s*2p83s's3p«3d« 8D0 (22 electrons) 

Ionization Potential [4 009 000) cm1; [497] eV 

KRYPTON XVI (Kr,s+), Z = 36 
Ground State ls2 2s2 2p6 3s* 3p« 3d3 «FM (21 electrons) 

Ionization Potential [4 775 000] cm1; [545] eV 

KRYPTON XVII (Kr16+), Z = 36 
Ground State  ls22s22p83s23p33d2 3F2 (20 electrons) 

Ionization Potential [4 783 000] cm1; [593j eV 

KRYPTON XVIII (Kr17+), Z =■ 36 
Ground State ls2 2s2 2p8 3 s2 3p6 3d 2D3/2 (19 electrons) 

Ionization Potential [5 178 200] cm1; [642] eV 

KRYPTON XIX (Kr18+), Z -= 36 
Ground State  ls22s22p63s23ps •So (18 electrons) 
Ionization Potential [6 404 300] enr1; [794] eV 
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Kr XX Kr XXIV 

KRYPTON XX (Kr'»+), Z = 36 
Ground State  ls*2s22ps3s23ps 2Pa/» (!7 electrons) 

Ionization Potential [6 718 800) cm1;  [833] eV 

KRYPTON XXI (Kr20+), Z = 36 
Ground State  ls22s22p83s23p4 ~P2 G6 electrons) 
Ionization Potential [7 081 800J cm1;  [878] eV 

KRYPTON XXII (Kr21+), Z = 36 
Ground State  ls22s22p63s23p3 *S°äli (15 electrons) 

Ionization Potential [7 574 000] cm-1;  [939] eV 

KRYPTON XXIII (Kr22+), Z = 36 
Ground State  ls22s22pe3s23p2 3P„ (14 electrons) 
Ionization Potential [7 977 100] cm1;  [989] eV 

KKYFFON XXIV (Kr23+), Z = 36 
Ground State  1s2 2s2 2p6 3s2 3p 2PJ/2 (13 electrons) 
Ionization Potential [8 380 400] cm"1;  [1039] eV 
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Kr XXV Kr XXIX 

KRYPTON XXV (Kr»4*), Z = 36 
Ground Stale ls»2s*2pe3s* »S0 (12 electrons) 

lonization Potential [9 284 000] cm1; [1151] eV 

KRYPTON XXVI (Kr»5*), Z = 36 
Ground State  ls22s22p63s 2Si« (U electrons) 

lonization Potential [9 727 300] cm1; [1206] eV 

KRYPTON XXVII (Kr26*), Z = 36 
Ground State  ls22s22p« !S0 (10 electrons) 

lonization Potential [23 818 000] cm1; [2953] eV 

KRYPTON XXVni (Kr27*), Z = 36 
Ground State  ls22s22ps 2P£,2 (9 electrons) 

lonization Potenüal [24 649 000] cm1; [3056] eV 

KRYPTON XXIX (Kr28*), Z = 36 
Ground State  ls22s22p« 3P2 (8 electrons) 

lonization Potential [25 835 000] cm1; [3203] eV 
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Kr XXX Kr XXXIV 

KRYPTON XXX (Kr™), Z - 36 
Grouud State ls*2s*2p3 *SS* (7 electrons) 

Ionization Potential [27 270 000] cm1; [3381] e 

KRYPTON XXXI (Kr304), Z = 36 
Ground State  ls22sa2p2 3P0 (6 electrons) 

Ionization Potential [28 641 000] cm1;  [3551] eV 

KRYFrON XXXII (Kr»1+), Z = 36 
Ground State  ls22s22p 2P°V2 (5 electrons) 

Ionization Potential [29 940 000] cm"1; [3712] eV 

KRYPTON XXXIII (Kr32*), Z = 36 
Ground State  ls22s2 'So (4 electrons) 

Ionization Potential [31 553 000] cm1; [3912] eV 

KRYPTON XXXIV (Kr33*), Z = 36 
Ground State  ls22s 2S1/a (3 electrons) 

Ionization Potential [33 110 000] era1; [4105] eV 
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Kr XXXV 

KRYPTON XXXV (Kr»"), Z = 36 
Ground State 1s* ;S0 (2 electrons) 

lonization Potential [139 473 000] cm •; [17292] cV 

KRYPTON XXXVI (Kr35*), Z = 36 
Ground State  1s 2S1/4 (1 electron) 

lonization Potential [144 627 000] car1; [17931] eV 

Kr XXXVI 

H   He   U   Be   B   C   N   O   F   Nr   Na   Mg   t-A   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zu   Ga   Gc   As   Se   Br   Ki 
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SECTION II 

Finding List 

Preceding page hlmk 
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09801 FINDING  LIST 4.207 

Element Wavelength Intensity            Multiple! Element Wavelength Intensity Mult.plet 

Kr (Ka) 09801 Ti XXI 2.62 P 
Br (Ka) 1 0397 Ti XXI 2.63 P 
St (Ka) 1.1048 Ti XXI 2.66 7 I 
As (Ka) 1.1759 K XIX 2.680 P 10 
Zn XXIX 1.18 Ca XIX 2.706 

Ge (Ka) 1.2541 Sc XXI 2.74 P 
Cu XXVIH 1.27 Ti (Ka) 2.7485 
Zn >XX 1.34 P K xvin 2.80 P 
Ga (Ka) 1.3401 K XIX 2.826 P 30 
Ni XXVII 1.36 K XVIII 2.86 P 

Zn XXIX 1.39 Sc XX 2.87 P 
Zn (Ka) 1.4352 Sc XX 2.88 
Cu XXIX 1.44 P Ar XV HI 2 8el P 
Fe XXV 1.456 Ar XVni 2.918 ? 
Co XXVI 1.47 Sc XX 2.92 ? f 

Cu XXVIII 1.49 Ar XV ni 2.987 ~ 10 
Fe XXV 1.509 K xvin 3.02 
Cu XXVIII 1.52 ? f Ca XX 3.020 P 100 
Ni XXVIH 1.54 P Sc {Ha) 3.0309 
Cu (Ka) 1.5406 Ar XVII 3.095 5 

F= XXV 1.59 Ar XVn 3.138 5 
Ni XXVII 1.60 Ar XVni 3.151 P 30 
Ni XXVII 1.63 1 f Ca XIX 3.173 
Ni (Ka) (.6579 Ca XIX 3.186 
Co XXVII 1.66 P Ca XVIII 3.197 

Mn XXIV 1.72 Ar XVD 3.203 130 
Co XXVI 1.72 Ca XVIII 3.206 
Co XXVI 1.75 7 f Ca XIX 3.225 f 
Co (Ka) 1.7890 Cl XVII 3.231 P 
fe XXVI 1.79 Ar XVI 3.25 5 

?*. XXV 1.852 Ar XVI 3.268 C 

V' XXV 1.857 Cl XVII 3.272 P 
Vf. XXIV 1.862 Ar XV 3.33 5 
»? \XV 1.867 f K XIX 3.348 P 100 
Cr XXIII 1.87 Cl XVII 3.351 P 10 

Fe XXIV 1.874 Ca (Ka) 3.3584 
Fe (Ka) 1.9360 Ar XVII 3.366 1<K- 

Mn XXV 1.94 .' Ar XVI 3 42 5 
Mn XXIV 2.01 f Ar XVI 3.430 150 
Mn XXIV 2.02 Ar XV 3.45 5 

V XXII 2.04 Cl XVI 3.53 P 
Mn XXIV 205 7 f K xvin 3.53 P 
Cr XXIV 2.*0 P Cl XVII 3.534 P 30 
Mn (Ka) 2 1018 K xvin 3.55 P 
Cr XXIII 2.18 P K xvin 3.59 7 f 

Cr XXIII 2.19 Cl XVI 3.60 P 
Cr XXHI 2.22 7 I S XVI 3.649 F 
Ti XXI 2.23 S XVI 3.6% P 
Cr (Ka) 2.2897 Ar XVIII 3.733 P 100 
V XXIII 2.29 P K (Ka) 3.7414 

Ca XX 2.314 P S XVI 3.784 P 10 
Ca XX 2.33! r» C! XVI 3.80 P 
Ca XX 2.361 r Ar XVII 3.948 1000 
V XXII 2.39 p Ar XVII 3.968 550 
V XXII 2.40 Ar XVI 3 989 260b 

Ca XX 2.417 p 10 S XVI 3.991 P 30 
V XXII 2.43 7 f Ar XVI 3.992 z60b 
Sc XX 2.46 S XV 4.00 P 
Ti XXII 2.50 P Ar XVII 4.014 f 
V (Ka) 2.5036 Ar XV 4.015 70 

Ca XIX 2.516 S XV 4.104 
Ca XX 2.549 P 30 P XV 4 154 P 
Ca XIX 2.573 CS XVII 4.187 P 100 
K XIX 2.584 P Ar (Ka) 4.1918 
K XIX 2.617 P P XV 4.207 P 
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4.2» FINDING I.IST 9.1*7 

Element Wavelength Intensity             Multiple! Element Wtvr length Intensity            Multipkt 

S XV 4.299 Mg XI 7.850 
P XV ■« 308 P 10 i     Mg XI 7.864 
S XIV 4.394 !    Ai XII 7.873 f 
C! XVI 4.44 P Fe XXIV 7.990 
a xvi 4.46 P Mn XXIII 802 P 

a xvi 4.51 ? f Na XI 8.021 P !0 
P XV 4.543 P 30 Cu XX 8.056 10 
P XIV 4.58 P Mn XXIII 8.09 P 
P XIV 4.68 P Cu XXII? 8.158 10 
Cl (Ka) 4.7278 Mn XXII 8.19 9 

S XVI 4.729 P '00 Fe XXIV 8.233 
Si XIV 4.770 P Cu XXII? 8.260 10 
Si XIV 4.831 p i    Cr XXII 8.29 P 
P XIV 4.92 P Fe XXIV 8.290 
Si XIV 4.947 P 10 Fe XXHI 8.307 

S XV 5.039 Fe XXIV 8.317 
S XV 5.067 Cu XX 8.320 10 
S XIV 5.083 A! (Ka) 8.3393 
S XV 5.099 f Cr XXII 8.36 P 
S XIV 5.137 Fe XXIV 8.378 

Si XIV 5.2i7 P 30 Cu XXI 8.379 10 
Si XIII 5.283 Fe XXIII 8.38 ? 
S (Ka) 5.3722 Co 8.414 10 
P XV 5 383 P 100 Mg XII 8.421 P 100 
Si XIII 5.410 Cu XX 8.437 10 

Al XIII 5.534 P Cu XXI 8.450 iO 
Al XIII 5.605 P Mg XI 8.458 
Si XIII 5.68 P Na XI 8.459 P 30 
Al XIII 5.739 P 10 Mg XI 8.490 
P XIV 5.76 P Cr XXII 8.51 P 

P XIV 5.79 P Ni 8.516 0 
Si XII 5.8(6 Mg XI 8.518 
P XIV 5.84 ? f Co 8.518 10 
Al XIII 6.053 P 30 Cu XXI 8.524 10 
P (Ka) 6.157 Ni 8.549 30 

Al XII 6.18 P Mg XI 8.550 
Si XIV 6.182 P 100 Cu XXI 8.577 10 
Si XIII 6.224 Ni 8.605 30 
Si XIII 6.272 Cu XXI 8.647 10 
Al XII 6.314 Ni 8.649 20 

Mg XII 6.497 P Mn XXIII 8.68 P 
Mg XII 6.580 P Cu XXI 8.690 !0 
AI XII 6.635 Ni 8.694 20 
Si XIII 6.650 Co 8.715 20 
Si XIII 6.690 Ni XIX 8.725 10 

Si XII 6.717 Cu XXI 8.743 10 
Si XIII 6.737 f Cr XXII S.77 P 
Mg XII 6.738 P 10 Cu XXI 8.790 10 
Si XII 6.787 Co 8.795 20 
Mg XII 7.106 P 30 Nt XXII' 8.798 10 

Si (Ka) 7.1254 Ni XIX 8.838 20 
Al XIII 7.173 P 100 Cr XXII 8.84 P 
Fe XXIV 7.233 Cu XXI 8.876 0 
Mg XI 7.310 Co 8.880 20 
Mg Xf 7.473 Ni XXI? 8.886 10 

Fe XXIII 7.52 ? Cu 8.93! 0 
Mn XXIII 7.59 P Cr XX! 8.96 ? 
Mn XXJII 7.65 P Mn XXIII 8.% P 
Na X! 7.677 P Co 8.966 20 
Na XI 7.735 P Ni XXI? 8.993 20 

Al XII 7.757 Mn XXIII 9.00 P 
Al XI 7.776 Co 9.028 20 
Mn XXIII 7.79 P Cu 9.040 0 
Al XII 7.806 P Cu 9.060 0 
Na XI 7.833 P Co 9.087 20 
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10.685 
FINDING LIST 11.936 

Fe XXIII 
Co XIX 
Cu XXII 
Ni 
Fe ? 

Fe XVII 
Ni XXIII? 
Ne IX 
Cu XXI 
Cu XXII 

Ca XX 
Zn XXI 
Fc 
Ni XXII 
Co 

Ni 
Cu XXI 
T: XIX 
Fe 
Cu XXI 

Co 
Ni XXI 
Fe ? 
Fe 
Cu XXI 

K XIX 
V XX 
Cu 
Ni XXIII 
Fe 

Co XVIII 
Cu XXI 
Na X 
Ne IX 
Ni XXIII? 

Cr XX 
Fe XVIII 
Ni XXIII 
Fe XXIV 
Cu XXI 

Ni XXIO 
Fe 
Na X 
Co XVIII 
Cu XXI 

Ni XXI? 
Fe XVII 
Fc XXIV 
Sc XIX 
Cu XXI 

Ni XXIII 
Fe XXIII 
Cu XXI 
Na X 
Sc XIX 

Ni XXII 
Cu 
Co 
Fe XVII 
Fe XXIV 

Co 
Ni XXIII 
Fe XVIII 
Cu XXI 
Ni XXIII 

10.685 
10.704 
10.717 
10.724 
10.741 

10.762 
10.762 
10.765 
10.769 
10.799 

1080 
10.80 
10.811 
10.820 
10.840 

10.841 
10.847 
10.85 
10.873 
10.874 

"0.880 
10.902 
10.905 
10.926 
10.933 

10.95 1 
10.95 ' 
10.963 
10.967 
10.97 

10.97 
10.995 
11.00 
11.001 
11.002 

11.01      ? 
11.021 
11.023 
11.026 
11.055 

11.073 
11.074 
11.08 
11.103 
11.110 

11.123 
11 125 
1!.129 
11.14        p 
11.152 

11.159 
11.164 
11.175 
11.20     ? 
11.20     P 

11.203 
11.229 
! 1.237 
11.247 
11.250 

11.257 
11.262 
11.280 
11.280 
11.298 

40 
10 
10 

10 
20 

230 
10 
30 

20 
20 
20 
30 

20 
40 

10 
30 

30 
20 

10 
30 

30 
20 

0 

50 
40 

350 
20 

20 
20 
40 
20 

0 
0 

70 
30 

20 
20 
40 

10 

20 
10 
10 

30 
10 
50 
40 
60 

50 
30 
20 
10 
40 

Fe XVni 
K XIX 
Co XVIII 
Ni XXI 
Co 

Fe 
Sc XIX 
Cu XX 
Co 
Ni XXI 

Fe XXIV 
Cu XXII 
Fe XV DI 
Ti XX 
Ni XXI 

Co XVIII 
Cu 
Fe 
Zn XXI 
Cu XXII 

Fe 
Ni XIX 
Co 
Ne IX 
Mn XXIII 

F IX 
Fe XVIII 
Cu XXII 
Co 
Ni XIX 

Mn XXII 
Cu XX 
Mn XXIII 
Co XXI? 
Fe XVIII? 

Co XXII? 
Cu 
Ni XX 
Fe 
F IX 

Co 
Fe XVIII 
Cu XX 
Fe XXII 
Co XXII? 

Ni XX 
Zn XXI 
Fe 
Cu XVIII 
Sc XIX 

Co XXI 
Cu XXI 
Ni XX 
Sc XIX 
Co 

Mn XVI 
Ni XX 
Fe XXII 
Ti XX 
Co XX 

Cu 
Ne VIII 
Na (Ko) 
Cu XXI 
Co XXII 

11.318 
11.32     P 
11.324 
11.342 
11.357 

!1.360 
11.37     P 
11.38 
11.399 
11.403 

11 419 
11.429 
11.440 
11.45     P 
11.457 

11.458 
11.479 
11.480 
11.51 
11.518 

11.521 
11.522 
11.542 
11.544 
11.55     P 

11560   P 
11.571 
11.576 
11.581 
11.582 

11 59     ? 
11.593 
11.60     P 
11.612 
11.637 

11.672 
11.678 
11.691 
11.698 
11.707   P 

11.712 
11.730 
11.732 
11.742 
11.742 

11.760 
11.76 
»1.772 
11.774 
11.78     P 

11.80! 
11.814 
11.818 
11.84 
11.851 

11.853 
11.854 
11.865 
i 1.87     P 
11.886 

11.904 
11.905 
11.9101 
11.924 
11.936 

50 
20 
50 

100 
50 
20 

30 
40 
40 

20 

70 
40 
10 
40 
50 

40 
60 
20 

570 

20 
40 
20 
50 

100 

20 
10 

20 
30 
20 
10 

20 
10 
60 
10 
30 

40 
60 
10 
20 

30 
20 
60 
20 
20 

20 
40 
20 

20 

10 
40 

10 
30 
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9.11 FINDING LIST 10.68C 

Element Wivelength Intimity           Muitipki Elcmcol Wivelcngth Intensity Multiple! 

Cu XX 9.11 20 j    Mn XXI 
Fe XXII 
Mn XXII 
Ni XIX 
Co 

9.126 
9.13     ? 
9.130 
9.139 

30 
40 

Fe XXII 
!    Cu XXII 
!    Co XVHI 
!    Fe XXH 

10.053 
10.057 
10.060 
10.10 

10 
10 
40 
20 

Mg XI 
Fe XXII 
Mg XI 
Cu XX 
Ni XIX 

9.168 
9.229 
9.23 
9.230 
9.236 

C 

20 
30 

Ni XIX 
!    Cu XXIV 
j    Ti XX 
]    Cu XXIII 

Fe XXII 

10.102 
10.103 
10.11      P 
10123 
10.127 

30 
10 

10 
30 

Co 
Fe ? 
Cu 
Ne X 
Ni 

9.245 
9.25 

20 
0 

Cc XIX 
Cu XXIV 

10.130 
10.170 

30 
0 9.280 

9.291    P 
9.291 

10 

10 

Co XVIII 
Ni 
Co 

10.178 
10.195 
10.198 

40 
70 
40 

Cu 
Mg XI 
Ne X 
Cu 
Cu XX 

9.309 
9.32      ? 
9.362   P 
9.375 
9 429 

10 
M 
1 

10 
10 

Ca XX 
Ni 
Cu XXII? 
Fe XXIi 
Co XIX 

10.21      P 
10.215 
10.229 
10.230 
10.230 

20 
0 

10 
20 

Na X 
Cu 
Co 
Cr XXII 
Ne X 

9.43 
9.448 
9.475 
9.48     P 
9.481    P 

10 
20 

Ne X 
Ni 
Cu x:nv 
Ti XX 
Co XIX 

10239   P 
10.261 
10.267 
10.27     P 
10.287 

30 
10 
10 

40 
Fe 
Cu XX 
Fe XXII 
Cu 
Co XVIII 

9.507 
9.522 
9.568 
9.582 
9.611 

0 
10 
0 
0 

20 

Ni XIX 
Cu XXIII 
Fe XXII 
Ni 
Cu XXIV 

10.306 
10.311 
10.344 
1Ü354 
10.359 

20 
10 
10 
20 
10 

Cu 
Fe XXII 
Cu 
Cu XXIII 
Fe XXII 

9.640 
9.646 
9.653 
9.670 
9.703 

0 
0 
0 
0 

10 

Co XIX 
Co XIX 
Cu XXIV 
Ni XIX 
Fe XXn 

10.367 
10.392 
10.400 
10.417 
10.443 

20 
40 
10 
20 
10 

Ne X 
Co XVIII 
Cu 
Ni 
Zn XXI 

9.708   P 
9.743 

10 
20 

Ni 
Cu XXII 

10.450 
10.450 

20 
10 9.752 0 Zn XXI 10.47 

9.755 
9.77 

10 
1 

Co XIX 
Ni 

10.477 
10.49 

40 
10 

Cu XXIII? 
Cu 
Fe XXII 
Cr XXII 
Cu XXIV? 

9.772 
9.792 
9.793 
9.80     P 
9.802 

0 
0 

10 

0 

Ni 
Fe 
Cu XX11 
Co XIX 
Ne IX 

10.500 
10.501 
10.506 
10.507 
10.513 

10 
20 
10 
40 
50 

Co XX? 9.830 20 p« 10 
10 
10 
70 
10 

V XX 
Fe XXII 
Ca XX 
Cr XXII 

9.84     ? 
9.841 
9.88     P 
9.88     P 

10 
Ni 
Cu XXII 
Ne IX 
Fe XX? 

10.530 
10.546 
10.565 
10.571 

Mi 
Mg (Ka) 
Cu 
Co 

9.883 
9.8900 
9.892 
9.900 

0 

0 
20 

Ni 
Co XIX 
Cu XX 
Ti XX 

10.580 
10.583 
10.587 
10 62     P 

10 
30 
50 

Cu XXIV? 9.906 0 Fe ? 10 623 
Cu XX/V 
Ni XIX 
Cr XXI 
Cu XXIII 
Fe 

9.961 
9.97 
9.98     ? 
9.982 

10 
30 

10 

Co 
Cu XX 
Co XIX? 
Ne IX 

10.624 
10.641 
10.644 
10.646 

30 
40 
30 

120 9.990 10 Fe XVII 10.649 20 
Cu 
Co XIX 

10.050 
10.023 

10 
30 

Fe XXIV 
Zn XXI 

10.658 
10 67 

10 
40 
40 

Na XI 
Cu 

10.025    F 
10.037 

100 
to 

Co 
Ti XX 

10.674 
10 68     P Ti XX 10.04     P Ni XXIII? 10.6&0 10 
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11 94 FINDING LIST 13.120 

Kiemen; 

Ti XX 
Cu XXI 
Ni XX 
Fe XXII 
Ni XX 

K XIX 
Mn XVI 
F IX 
Fe 
Co XXII? 

Cu 
Mn XXUI 
Fe 
Sc XVIII 
Ni XX 

Cu XXI 
Co XXII 
Ti XIX 
Fe 
Ca XX 

Ni XX 
Fe XVII 
Cu XXI 
Ne X 
Ni XX 

V XIX 
Co XX? 
Fe XXI 
Mn XXIII 
Ni XX 

Cu XXI 
Mn XVII 
Co 
Cr 
Cu XXI 

Ar XVIII 
Mn XXIII 
Fe XXI 
Co XXI 
Cu XXI 

Ni XX 
Fe XVII 
F^ XVII 
Co XXII 
Ne IX 

Ni XX 
Fe XVII 
Cu XXI 
Cr 
Co XX 

Wavelength Intecjuy Multiple! KiemeM Wavelength Intensity Multiple! 

11.94 
11.942 
11.946 
11.956 
11.963 

11 97 
11 971 
11.988 
11.994 
11 995 

12.003 
12.01 
12.016 
12.03 
12.043 

12.045 
12.067 
12.07 
12.076 
12.09 

12.103 
12.122 
12.125 
12.134 
12.139 

12.14 
12.144 
12.145 
12.158 
12.164 

12.171 
I? 181 
12.190 
12,201 
12.204 

12.21 
12.222 
12.233 
12.234 
12.24 

12.250 
12.262 
12.274 
12.285 
i2.303 

12.315 
12.3)9 
12.328 
52.329 
12.338 

Ne IX 12.355 
Fe XXI 12.362 
Mn XVI 12.373 
Mn XXIII 12.385 
Fe XXII (2.385 

Ca XVIII 12.40 
Fe XXII? 12.401 
Fe XXI 12.411 
Co XX 12.42 
Ni XIX 12.42 

Fe XXI 12.427 
Cr 12.435 
Fe XXI 12.438 
Cu 12.439 
Fe 12.454 

10 
60 
10 
20 

10 
10 
10 
30 

10 

20 

30 

;o 
30 

10 

40 
150 
20 
100 
0 

40 
10 
20 
!0 

20 
20 
30 
0 
10 

20 
0 
30 

20 
!50 
20 
30 
50 

0 
30 
10 
0 

20 

50 

20 
200 
0 

20 
20 
30 
100 

10 
0 
!0 
0 
10 

Ni XXI 
Co 
Ca XVIII 
Fe XXI 
Co XX 

Mn XVI 
Fe XVII 
Fe XXI 
Co 
Fe XXI 

Ni XXI 
Cu XX 
Fe XXII 
Ni XXI 
Fe XXI? 

Cr 
Co XVIII 
T   XXI 

r xvni 
XXII 

Cr XXI 
Ca XVIII 
Ni XIX 
Mn XVII 
F IX 

Co XVIII 
Sc XIX 
Cr XXII 
Fe XVII 
Co XIX 

Ni 
Fe XXI 
Fe XX 
Mn 
Fe XX? 

Ni 
Cr 
Fe 
Co XIX 
Ni XIX 

Fe XXI 
Cu XX 
Ni XVII 
Fe XX 
Co XIX 

Fe 
Cr 
Fe 
Ni XX 
Co XIX 

12.467 
12/*7 
12.478 
12.494 
12.50 

12.510 
12.514 
12.521 
12.54 
12.543 

12.552 
12558 
12.573 
12.581 
12.585 

S2.5C9 
12.593 
12.599 
12.6! 
12.620 

12.63 
12.636 
12.641 
12.643 
12.644 

12.656 
12.66 
12.662 
12.681 
12.689 

12.693 
12.726 
12.741 
12.742 
12.756 

12.759 
12.778 
12.780 
12.781 
12.805 

12.808 
12.82 
12.830 
12.834 
12.864 

12.882 
12.909 
12.915 
12.915 
12.922 

30 
30 
10 
10 
30 

50 
20 
20 
30 
20 

30 
80 
20 
30 
20 

0 
70 
20 

!00 

70 
90 
40 
30 

60 
20 

200 
20 
40 

30 
10 
10 
30 
10 

20 
t) 

20 
30 
50 

30 
40 
30 
30 
40 

20 
10 
10 
30 
70 

Fe XX 12.924 10 
Co XIX 12 973 40 
Fe XX 12.980 10 
Fe XIX 12.990 20 
Cr XVIII? 13.000 

Mn XXI 13.01      ? 
Fe XX 13.012 20 
F', XXI 13.052 20 
Ni XX 13.065 10 
Co XIX 13.078 50 

Fe XXI 13.084 20 
Cu XIX 13.11 
Co XIX 13.114 30 
Ca xvin 13.1(8 20 
Ni XX 13.120 10 

719 



13.134 
FINDING LIST 14.453 

Kleircnt 

Mn 
Fe XX 

Wavelength 

13.134 
'.3.141 

Intensity            Mufüpiti 

0 

Element 

Ft XIX 

Wavelength 

13 695 

Intensity 

20 

Multiple! 

Cr XVII? 13.143 0 
200 

Co XX 13.705 20 
Cr XXII 13.147 Ne VIII 13.710 70  -A 
Ni XX 13.151 'lO 

Ne IX 
Mn XX 

13.71      ? 
13.71      ? 

f 

Fe XXI 
Sc XIX 

13 158 
13.160 

20 
20 

Fe XXII 13.711 10 
Fe XX 13.183 Fe XX 13.720 10 
Co XIX 13.183 40 

Mc XXI 13.73     ? 
Ca XVIII 13.191 Fe XIX 13.733 20 

Fe XXII 13.750 0 
Fe XXII 13.196 10 
Cr 13.217 10 

100 

Cr 13.760 0 
Sc XIX 13.236 Ni XIX 13.768 50 
Co XIX 13.238 40 

")Ci 

Co XX 13.769 40 
Ni XX 13.240 Fe XXia 13770 0 £\J F VIII 13.780 
Fe XXI 13.249 "H\ 
Fe XXI 13 265 ift 1U 

Fe XXII 13.780 0 
Co XIX 13.272 Fc 13.793 30 
Cr XV 13.294 ifl 

Mn 13.814 10 
Cr XXII 13.294 

IU 

200 
V XX 

l    Co 
13.82      7 
13.822 40 

Fe XXI 13.296 10 
3ft Ni XX 13.303 Fe XVII 13.823 10C 

Fe XiX 13.307 20 
20 

Mn XX 13.86     ? 
Fe XIX 13.322 Cr XV 13.862 20 
Ar XVIII 13.35     P Co XVIII 13.862 90 

Co XIX 13.862 90 
Fe XX 
sc xvin 13.351 

13.37     ? 
30 Fe XVU 13.888 100 

Ni XX 13.37     ? K XVII 13.92     P 
Fe XX 13.374 30 

20 

Co 13.921 30 
Cr XXII 13.393 Fc XVIII 13.934 20 

Mn 13.950 10 
Fe XIX 13.399 <n 
K XIX 13.41      P 

J\J Cr XVI 13.953 10 
Ca XVII 13.41      ? Fe XX 13.953 30 
Cr XV 13.416 10 

20 

K XVII 13.98     P 
Fe XXII 13.416 Cr XV 13.991 20 

Co 13.997 0 
Co XIX 13417 30 
Fe XXI 13.422 zu 

Cr 14.024 10 
Fe XXII 13.442 10 

1000 

Ni XIX 14 03 70 
Ne IX 13.447 Fe XVIII 14.031 10 
Ti XVIII 13.45     ? Cr 

Co 
14.039 
14.040 

10 
50 

Mn XVI 
Fe XIX 

13.46 
13.464 

60 
40 

Fe XXII 14.053 0 
F VIII 13.49 Co XVI 14.080 30 
Fe XIX 13.497 10 

20 

Cs XVIII 14.08? 100 
Co XIX 13.500 Cr XVI 14.08A 20 

Mn XVI 14.093 30 
Fe XIX 
Fe XXI 

13 518 
13.518 

60 
ou 

Ni XVIII 14.IJ -A 
Mn XX 13.53      ? Fe XVIII 14 (29 30 
Fe XIX 13.547 10 

f ^0 

K XVII 1-M4     P 
Ne IX 13.549 Cl XVII I-4.I5     P 

i JV Fe XXII 14.160 20 
Cr XXII 13.549 200 

in Cr XVI 13.556 Co XIX 14.17» 30 
Fe XIX 13.575 ZU 

Cr 14.205 10 
Mn XV! 13.61 50 

100 

Mn XIX 14.205 20 
Co XX 13.628 Fe XVIII 

Cr XX 
14.207 
14.26     ? 

70 

Fe XIX 13.631 10 
20 
IU 

Fe XIX 13 644 Fe XVIII 14.260 30 
Cr 13.652 Mn XX 14.325 20 
Ne VIII 13.654 70   -A 

t ft III 

Fe XVIII 14.35! 40 
Ni 13.658 Co XIX 14.355 20 

Ni XVIII 14.37 -A 
Fe XIX 
Fe XX 
Mn XX 

13.667 
13.667 
13.67     ? 

30 
30 

Fe XVIII 
Fe XVIII 

14.373 
14.422 

50 
20 

Mn XX 13.68     ? Co XIX 14.425 20 
CI XVII S3.69     P O VIII 14.453 

Fe XVIH 14.453 to  , ^_*L: 

720 
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14.45« FINDING  LIST 16303 

Element *avcleng;h Intensity Multiple! 

F VIH 14.458 
Mn XX 14.47      ? 
Co X!X 14.476 10 
Ft XVIII 14.481 0 
Co XIX 14.513 10 

0 VII! 14.524 
Mn XX 1453      ? 
Fe XVI11 14.535 40 
Co XIX 14.539 20 
Fe XVIII 14549 40 

Fi XVIII 14.580 40 
Co XIX 14.599 10 
Fe 14609 20 
Ne (Ka) 14.610 
0 VIH 14.634 

Cr 14.641 0 
Mn XX 14.650 20 
Ca XVIII 14.658 100 
Co XIX 14.664 10 
Fe XVIII 14.669 *0 

Mn XX 14 698 20 
K XVII 14.70      P 
Fe XVIII 14.703 30 
Fe XXII 14.711 0 
Fe 14.733 10 

Ca XVIII 14.738 300 
Fe 14.750 20 
Mn XIX 14.752 40 
K XVII 14.76      P 
Co XIX 1476! 10 

Fe XVIII 14.770 10 
Cr XIX 14.775 10 
Fe XVIII 14.804 10 
Mn 14.816 30 
0 VIII 14.821 

Co 14.824 10 
Cr XIX 14.845 10 
Fe XXII 14.85'' 0 
Fe 14 870 20 
Mn XVIII 14.877 70 

Ca XVII 14.90      ? 
Fe 14.908 20 
Cr XIX 14.925 0 
Fe XIX 14.927 10 
Ar XVIII 14.94      P 

CI XVII 14.97      P 
Fe XIX 14.971 10 
F IX 14.984    P 100 
Sc XVII 14.99      ? 
Cr XIX 14.99      ? 

Cr XIX 15.00     ? 
Fe XVII 15.013 150 
Mn 15 024 50 
Fe 15.042 50 
K XVI 15.05     ? 

Cr XV 15.06 50 
Cr XX 15.06     ? 
Fe XIX 15.069 30 
Cr XIX 15.08     ? 
Fe XIX 15.083 20 

Fe XIX 15.110 20 
Fe X!X 15.132 0 
Fe XIX 15.158 10 
Co xvm 15.169 40 
Fe XIX 15.173 30 

H   He   I.i   Be   R   C   N   C   F   Ne   r> ia   Mg   Al   Si   P   S   C 

Element W»velea«th Intensity Maliipkl 

O VIH 
Ti XIX 
Cr XV 
Ti XX 
Cr XIX 

Fe XIX 
Mn XVI 
Ti XX 
Fe XVH 
Fe XVIII 

Fe XIX 
Fe XIX 
Mn XVI 
Fe XIX 
Fe XIX 

Mn XVII 
Fe XIX 
Co XVIII 
Fe XVH 
Fe XIX 

S XVI 
Fe XV 
Cr XV 
Co XVH 
Fe 

Fe XVIII 
Mn XVH 
Cr XIX? 
Fe XIX 
Fe XVIII 

Mn XVII 
Cr XIX 
V XIX 
Mn XVII 
V XIV 

K XVII 
Fe XVIII 
Cr XV 
Mn XVH 
Fe XVIII 

Co XVH 
Fe XVIII 
V XV 
Mn XVII 
Cr XIX 

Ti XX 
Mn XVII 
S XVI 
Fe XVIII 
Mn XVH 

Cr XIX 
Fe XVHI 
O VIII 
Fe XVIII 
Mn XVII 

Ti XX 
Fe XVHI 
Mn XVH 
Fe XVIH 
Mn XVH 

Ti XX 
Fc XVIII 
Fe XVHI 
Mn XVII 
Fe 

15.176 
15.18 
15.21 
15.217 
15.23 

15.237 
15.238 
15.252 
15.260 
15.260 

15.288 
15.306 
'5.312 
15.34! 
15361 

15.403 
15413 
15.432 
15.453 
15 453 

15.46 
15.490 
15.509 
15.551 
15.558 

15.567 
15.584 
15.587 
15.598 
15.624 

15.675 
15.680 
15.70 
15.:'38 
15.748 

15.75 
15.764 
15.788 
15.822 
15.828 

15.828 
15.869 
15.87 
15.88! 
15.888 

15.914 
15.936 
15.97 1 
15.979 
15.98 I 

16.00  1 
16.004 
16.006 F 
16.024 
16.048 

16.059 
16.074 
16.121 
16.164 
1620 

16.218 
16.236 
16.270 
16.28 
16.303 

10 

50 
200 

30 
20 

200 
IK) 
,00 

20 
0 

20 
:o 
20 

20 
20 
70 
90 
90 

40 -A 
10 

-A 
10 

10 
80 
20 
10 
60 

40 
10 

50 
100 

_u 
20 
100 
80 

80 

20 
30 

2C0 
50 

80 
30 
50 
30 

300 
50 
20 
40 
10 

20 
IC 
0 
10 

Mg Al Si P S CI Ar K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn <Ja Ge As Se Br Kr 
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16.31 FINDING  LIST :S.732 

Element Wavelength Iaten*ity MiAiplet 

C» XX 
V XVII! 
Fe 
V XVIII 
V XVIII 

Ti XX 
V XVIII 
K XVII 
Cr XVII 
V XVIII 

K XVII 
Fe 
Mn XVIII 
V XVIII 
V XiX 

16.31 
16.321 
16.336 
16.341 
16.378 

16.379 
i 6.423 
16.43 
16.455 
16.467 

16.56 
16.506 
16.53 
16.558 
16.59 

100 
2C 

100 
100 

40 

90 
160 

10 

140 

Md XV! 16.616 100 
K XVI 16.70     ? 
Mn XVIII 16.73      ? 
Cl XVII 16.76     P 
Sc XVIII 16.76     ? 

Fe XVII 16.775 200 
F VIII 16.807 
Ca XVI !6.8!      ? 
V XVIII 16814 60 
Sc XIX 16.819 200 

Sc XIX 16 861 200 
Mn XVI 16.882 8Ü 
Cr XV 16.S89 100 
Fe 16.892 20 
S XVI 16.90     P 

V XIV 16.939 500 
F VIII 16.951 
Cr XV 16.965 50 
V XVIII 17.018 40 
Fe XVII 17.051 200 

Cr XVI 17.09 10 
V XIV 17.094 400 
Mn XV! 17.095 40 
C! XV 17.10 50 
Fe 17.127 20 

F VIII 17.15 f 
Fe 17.162 10 
0 VII 17.200 50 
Fe XVI 17.207 20   -A 
Cl XV 17.25 50 

V XIV 17.26 200 
V XVII 17.27 
Cr XVI 17.27 20 
Mn XVIi 17.29 20 
Fe XV 17.345 10    A 

Fe 17.367 20 
Ti XVIII 17.37      ? 
Cr XVI 17.38 50 
0 VI! 17.396 100 
V XVI!! 17.400 180 

Fe 17.402 20 
V XVIII 17.442 80 
Fe 17.450 20 
Cl XV 17.46 50 
Cr XVI 17.46 20 

Fe 17.469 20 
V XVIII ! 7.482 160 
Mn XVII 17.50 
Ft;  XV! 17.500 40   -A 
Cr XVI 17.54 40 

Element Wavelength Intensity Multiple! 

V XVIII 
Fe 
V XIV 
Ti XIV 
Mn XVII 

Fe 
?• XV 
' xvii 
Cr XVI 
Fe 

Sc XIX 
V XVIII 
Cr XVI 
V XVIII 
Mn XVI! 

V XVI 
Cr XVII 
Ca XVII 
O VI! 
Cl XIV 

V XVI 
Mn XVI 
Ti XVI! 
N VII 
N VII 

Ca XVÜI 
N VII 
V XV! 
N VII 
Ca XVIII 

17.545 
17.548 
17.575 
17.58 
17.59 

17.597 
17.60 
17.6 
17 62 
'7.622 

17.634 
17.678 
17.69 
17.717 
17.72 

18.529 
18.54 
18.60 
18.627 
18.63 

18.630 
18.654 
18.665 
18.670 
'8.682 

18.691 
18.698 
18.713 
18.717 
18.732 

40 
• 0 

100 

10 

40b 
20 

200 
80 
!0 
20 
50 

Ti XIII 17.727 too 
Ti XIV 17.73 
Cr XVI 17.75 0 
V XIV 17.754 100 
O VII 17.768 200 

Sc XIX i7.779 300 
Ti X!V 17.80 
Mn XVI! 17.80 
Cr XVI 17.81 30 
Cr XVI 17.86 20 

Ti XsII 17.869 50 
Ti XIV 17.88 
Mn XVII 17.90     ? 
Cl XV 17.96 50 
Cr XVI 17.% 10 

Cr XVI 18.01 0 
Sc x:x 18.026 
V XVI 18.076 200 
K XIX 18.08     P 
Ti XVII 18.091 80 

V XVtII 18.12     P 
Cl XV 18.13 50 
Ti XVII 18.154 60 
Ti XVII 18.172 40 
P XV 18.18     P 

Sc XIX 18.182 
Ti XVII 18.215 40 
V XVI 18.223 50 
Ti XVII 18.268 100 
F (Ka) 18.32 

Cr XVII 18.34      ? 
V XV! 18.344 400 
Ti XVIII 18.38     ? 
Ti XVII 18.387 60 
Cr XV 18.497 400 

400 

500 
50 

600 

20 

500 

200 

300 

14 
13 

12 

11 

722 
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18.742 FINDING LIST 21 54 

Klemeol Wivelenfth Intensity Multiple! Elemert Wavelength Intensity Muitipkt 

N VII 
N VII 
V XIV 
Cr XV 
N VII 

V XIV 
N VII 
V XVI 
s XVI 
Mr, XV! 

Ti XVII 
:> VIII 
N VII 
a xv 
Cr XV 

V XV 
Ti XVI 
N VII 
M 3   XV 
as XIII 

V XV 
p xv 
Ti XVI 
Cr XVI 
Sc XVII 

N VII 
Ti XIII 
Ca XVII 
Ti XVII 
V XV 

T. XVII 
Ca XVII 
V XV 
Mn XV 
Ca XVII 

Ti XVII 
Cr XVI 
Ti XVI! 
V XV 
Cr XV! 

Ca XVÜ 
Cr XVI 
Ci XIV 
Ca XVII 
Ca XVIII 

Ti XVII 
V XV 
V XV 
Ti XVII 
Cr XVI 

V XVI 
V XV 
Ct XVIII 
V XV 
Cr XVI 

N VII 
V XV 
V XV 
Sc XIII 
Ti XII! 

Cr XVI 
V XV 
V XV 
Ci. XVIII 
Cs XVII 

18-742 
18.774 
18.782 
13.782 
18.819 

18870 
18882 
'.8.8% 
18.93 
18.935 

18.939 
18.969 
18 974 
1899 
19 015 

19.04 
19! 
19 118 
19 155 
19 204 

19.21 
19.24 
1926 
19.27 
19.32 

19.361 
■9.366 
19 368 
19 369 
19.38 

19.415 
19438 
19.45 
19.450 
19.459 

i9459 
19.4« 
19 50! 
1953 
19.53 

19.539 
19.55 
19.58 
19.638 
19.642 

19.65! 
19.66 
19.69 
19.718 
19.72 

19.730 
19.74 
«9.789 
19 79 
!982 

19.P26 
1986 
19.9! 
19.93 
19.943 

19.96 
20.00 
20.03 
20.052 
20.082 

700 
200 

300 

200 

20 
100 

100 
50 

40 

250 

60 

40 

200 
20 
180 
80 

40 
200 
60 

300 

60 
0 

40 
70 
40 

200 
40 
50 

300 
600 

20 
60b 

40 
50 

300 
10 

600 
30 
40 

!0 
70 
40b 

50 

10 
10 
30 
100 
100 

-A 

10 
9 

V XVI 
CI XV 
Ti XUI 
Ar XVni 
Ti XV 

Ti XVH 
Sc XVI 
Si XIV 
Ca XVIII 
Sc XVI 

V XVI 
Sc XVI 
Sc XII 
Ti XV 
Ca xvn 

Sc XVI 
Sc XVI 
Ti XV 
Ca XVH 
Sc XII 

V XYI 
Sc XV! 
Sc XV i 
Ca XVII 
V XVI 

Ci XIV 
V XVI 
Ca XVII 
Ca XVII 
Ti XV 

V XIV 
Ca XVU 
K XVI 
Ca XVII 
Ca XVI! 

Ti XV 
Sc XVI 
C XIV 
Ca XVI! 
Cr XV 

Si XIV 
K XVII 
Ca XVII 
N VII 
K XVI! 

Ti XV 
V XIV 
Ti XIII 
Ti XV 
CI XV 

Sc XVI 
Ti XIII 
Cr XV 
Ar XVH 
CI XV 

Ca XVII 
Ca XVII 
v XIV 
Ca XVI! 
Ci XV 

Sc XV 
Cr XIV 
Sc XV 
Sc XV 
P XV 

20.082 
20.13 
20.135 
20.16 
20.169 

20.183 
20.200 
20.21 
20.220 
20.224 

20.282 
20 291 
20.298 
20.317 
20.330 

20.330 
20.392 
20.422 
20.433 
20.438 

20.447 
20.458 
20.47 
20 502 
20 516 

20.55 
20.663 
20.665 
20.700 
20.704 

20.716 
20.754 
20.76 
Z0.768 
20.827 

20.829 
20831 
20 84 
20.855 
20.863 

20.88 
20.88 
20 880 
20.910 
20.93 

20.932 
21.018 
21.035 
2i.094 
21.10 

21.114 
21.127 
21.153 
21.17 
21.18 

21.212 
21.267 
21 294 
21.303 
21 41 

21.41 
21.467 
21.49 
21.5! 
21.54 

600 
150 
50 

100 

20 
80 

100 
20 

400 
40 
IOC 
300 
200 

80 
80 
450 
30C 
50 

600 
80 

100 
400 

50 
250 
200 
100 
200 

200 

100 
300 

300 
40 
50 
200 
400 

300 
30 

150 

350 
50 
100 

20 
100 
300 
100 
150 

200 
200 
1000 
!00 
50 
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21.58 FINDING LIST 25.175 

Element Wavelength Intensity            Malüplei Element Wavelength Intensity Multiple' 
V XV 
O VII 
Ca XVII 
Ar XIV 

21.58 
21.6020 
21.606 
21.61      ? 

60 
1000 
200 

V XIV 
Cu XIX 
Sc XIV 

23.490 
23.503 
23.568 

10 
100 

Ca XVI 21.61      ? 
Ar XIII 
Cu XIX 

23.57 
23.599 

200 
10 

5c XVI 
Sc XVI 
Sc XVI 
Cr XIV 
S XIV 

21.657 
21.670 
21.732 
21.770 
21.79 

40 
60 
80 

-A 
50 

0 (Ka) 
Cu XIX 
V XIII 
Ti XIII 
S XIII 

23.62 
23.621 
23.678 
23 698 
23.70 

1 
0 

250 
0 VII 
Sc XVI 
V XV 
V XV 

21.804 
21.816 
21.83 
21.92 

300 
40 
50 
50 
40 

Cu XIX 
Sc XII 
Sc XIV 

23.704 
23.725 
23.740 

10 
350 
100 

Sc XVI 21.927 
N VI 
V XIV 

23.771 
23.794 

10 4 

Sc XII 
Cl XIV 
Sc XVI 
K XVII 
Ca XIV 

21.940 
22.00 
22.016 
22.020 
22.07 

250 
50 
20 

100 

P XIII 
Sc XII 
Ar XIII 
V XIII 
Ti XIII 

23.810 
23.82! 
23.93 
23.96 
23.991 

10 
50 
50 
20 

Si x:v 
V XV 

22.09     P 
22.09 
22.10 

60 
f 

100 
50 

V XIII 24.083 20 
O VU Cl XIII 24.09 50 
Ti XV 
Cl XIV 

22.109 
22.11 

Sc XIII 
Ca XIV 
V XIII 

24.09 
24 11 
24.202 

20 

A 
Ca XVII 
Sc XI! 
K XVII 
V XV 

22.113 
22.119 
72.163 
22.20 

200 
200 
100 
30 
20 

Al XHI 
S XIV 
Sc XIII 

24.22     P 
24.26 
24.28 

100 
30 

Ti XIV 22^28 
Cl XHI 
Ca XIV 

24.29 
24.30 

200 

Ca XVII 
Cl XIV 
Ar XVII 
V XV 
C! XIV 

22.347 
22.37 
22.37 
22.38 
72.42 

100 
50 
40 
20 

100 

Ti XIV 
V XIII 
K XV 
C! XHI? 
S XIV 

24.32 
24.330 
24.34     ? 
24.40 
24.43 

60 
30 

50 
150 

Ti XV 
CII XIX 

22.471 
22.475 

350 
t V XIII 24.440 0 

Sc XVI 
K XVII 
Cl XVII 

22.522 
22.53      P 
22 61      P 

i 
20 

V XIII 
Sc XIII 
Ca XIV 
Ar XIII 

24.517 
24.56 
24.6 
24.61 

-A 
60 

80 
P XIII 
Sc XIV 
Cu XIX 

22.64 
22.650 
22.66i 

50 
150 

Sc XHI 
V XIII 

24.65 
24.654 

10 
0 

Ti XV 
K XVII 

22.688 
22.70     P 

1 
200 

Sc XIII 
Ti XIV 
Si XIV 

24.71 
24.73 
24.74      P 

40 
50 

Ca XV 
Sc XIV 
Sc XII 
Cl XIV 
Ti XV 

22.73 
22.825 
22.837 
22.86 
27.936 

50 
50 

100 
300 

V XIII 
N VII 
Cl XIII 
Cl XHI 
CT XIII 

24.758 
24.781    P 
24.79 
24.83     ? 
24.86 

0 
100 
50 

50 

I 

Ca XVI 
Sc XIV 
Ti XV 
Ar XIII 
S XIV 

22.95      ? 
22.964 
22.567 
23.03 
23.04 

300 
200 

50 
150 

Ni XVIII 
Sc XHI 
N VI 
Cl XHI 
Sc XIII 

24.881 
24.89 
24.898 
24.97 
24.97 

1 
10 
30 
50 
30 

3 

Ti XV 
Sc XII 
P XIII 
Ti XV 
S XHi 

23.CO 
23.045 
23.08 
23.187 
23.25 

150 
50 
50 

200 
150 

Sc XIV 
Ar XV 
Ca XX 
Ni XVIII 
Sc XHI 

24.971 
25 05 
25.05     P 
25.070 
25.08 

50 
!00 

3 
20 

Sc XIV 
Ti XHI 
Ar XIII 
Sc XIV 
Al XIII 

23.274 
23.356 
23.39 
23.430 
23.44     P 

250 

50 
200 

P XIII 
Sc XIII 
Cu XIX 
P XHI 
CJ XIX 

25.103 
25.12 
25.142 
25.169 
25.175 

20 
20 

20 
1 
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25.19 FINDING  LIST 4.8.66 

Klemenl W.> «length 

25.19 
25 19 
25.23 
25.24 
25.295 

Intensity           Multiple! |     Element Wavelength Intensity Mul'iplet 

Ar Xli 
Sc XIII 
Sc XIII 
Ar XH 
Cu XIX 

100 
20 
20 

iOO 
20 

..                       „ 
Si XII 
P XII 
Cu XIX 
Ca XI 
P XI! 

27.035 
27.049 
27.076 
27.079 
27.101 

1 
10 
35 
20 
10 

Ca XI 
sc xin 
Ar XIV 
Sc XIII 
Sc XIV 

25.327 
25.33 
25.42 
25.43 
25.44! 

!O0 
10 
60 
IC 

300 

Ar XV 
Ar XMI 
Ti XII 
Ar XIV 
Sc XII 

27.14     P 
27.17 
27.20 
27.22 
27.260 

60 
20 
50 

Ca XI 
Cu XIX 
S XVI 
S XII 
Ar XIV 

25.517 
25.525 
25.54      P 
25.55 
25.58 

100 
60 

50 
60 

Ca XX 
Ti XII 
Ar XV 
Ca XII 
Ar XIV 

27.27     P 
27.306 
2741 
27.412 
27.42 

20 
120 
20 

200 
Ar XV 
Al XIII 
Sc XIV 
Si XII 
Ar XVI 

25.60 
25.63     P 
25.647 
25.655 
25.71 

100 

150 
! 

400 

Ar XIV 
Ti XII 
Mg XII 
Ti XII 
Ar XIII 

27.47 
27.489 
27.52      P 
27.590 
77.60 

300 
A 

20 
100 

Ar XV 
Ca XIII 

25.72 40 Ca XII 27.606 20 
P XII 
S XIII 
Ar XV 

25.788 
25.80 
25.84 

0 
100 
60 

Ar XIV 
Sc XIII 
Cl XIV 

1     P XII 

27.63 
27.63 
27.65 
27.677 

300 
20 

250 
Ö 

K XV 
Sc XIV 
Sc XIV 
Ar XV 
Ca XIII 

25.91      ? 
25.923 
25.988 
26.00 
26.02 

300 
250 
80 

K XIX 
Ar 
Ti XII 
S» XII 
Cl XIV 

27.77     P 
27.79 
27.818 
27.850 
27.88 

50 
-A 

3 
250 

Ni XVIII 
C VI 
Si XII 
Ni XVIII 
Sc XIV 

26 020 
26.026   P 
26.03 
26.046 
'.6059 

6 
5 

3 
150 

Fc XVI 
Ar 
Sc XIII 
Co XVTI 
Si XII 

27.88 
27.90 
27 90 
27.902 
27.909 

50 
30 

3 
10 

Sc XIV 
Ni XV11I 

26.200 150 
10 

IOO 
100 
10 

Sc XIII 27.97 10 
Sc XIV 
Ar 
Zn XX 

26 226 
26.30 
26.33 

Ca XII 
Ni XVlll 
Ni XVIII 
Ti XII 

27.978 
27.98 
27.982 
28.000 

100 

20 
0 

S XIII 
C V! 
Ar XIH 
Ca XIII 
Cu XIX 

26.35 
26.357    P 
26.36 
26.36 
V  =-'6 

150 
4 

110 

20 

P XII 
Ni XVIII 
P XIII 
Ar XII 
C) XIV 

2*0! 7 
28.018 
28.044 
28.05 
28.12 

10 
3 

50 
100 
250 

Ca XI 
Cu XIX 
Si XII 
Ar XIII 
Sc XII 

26 442 
26.452 
26 460 
26.53 
26.544 

20 
20 

3 
60 

Ti Xli 
P XIII 
Sc XIII 
Ca XII 
Ni XVIII 

28.120 
28.128 
28 13 
28.13. 
28.2. J 

0 
70 
40 
50 
35 

F XIII 
Zn XX 
Ca XI 
Ti XIII 
Cl XV 

26.608 
26.62 
26.639 
26.64! 
26.66 

10 
30 
20                                        | 

350                                         \ 

Ar XV 
Cl XV 
Sc XIII 
S XII 
Y XII 

28.26 
28.27 
28.27 
28,29 
28.304 

120 
300 

10 
50 
30 

Cl XV 
Ar XIV 
Ar XIII 
Ti XII 
Sc XII 

26.67 
2672 
26.82 
26.86 
26.920 

350 
40 
40 
0 

Ar XV 
Sc XIII 
S XI! 
Cl XV 
Mg XII 

28.32 
28.32 
28.4i 
28.42 
28.43      P 

150 
10 

!00 
450 

Ti XIII 
Ca XI 
Si XII 
C VI 
Cu XIX 

26.960 
26.962 
26.98 
26.990    P 
27.025 

100 

10                        3 
60 

Sc XIII 
C VI 
P XII 
Cu XIX 
P XIII 

28.45 
28.466   P 
28.549 
28 626 
28.66 

20 
JO 
10 
20 
£0 

2 
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28.67 FINDING LIST 31.65 

hlcmenl Wivcknglh Inicinit 

Fe XVI 28 67 
Cu XIX 28671 
Ar XIII 28.68 
Al XIII 28.70 
Sc XIII 28.75 

N V! 28.787 
Co XVII 28 85 
Co XVII 28.874 
Cl XIV 28.9 
C! XV 28.93 

Co XVII 28.960 
Cu X!X 28.978 
P XV 29.07 
N VI 29 084 
Cl XV 29.09 

Ar X 29.1 
Co XVII 29.171 
Ar X 29.2 
Ar \iü 29.20 
S XII 29.23 

Cu XIX 29.277 
Ar Xlil 29.32 
Ar XIV 29.33 
Ar XIII 29.37 
Ni XVUI 29 383 

Cl XIV 29.40 
Al XI 29.416 
Ni XVIII 29.422 
Si XII 29.439 
Ar XI 2V. <8 

Ar XIV 29.49 
Si XII 29 509 
C! XIV 29.52 
N VI 29.53 
Ar XIII 29.56 

Ar XV 29.57 
Si XII 29.574 
K X 29.588 
P XII 29 622 
Si XII 29 645 

Ar XIII 29.67 
Ni XVIII 29.779 
A! XI 29.793 
K X 29.794 
Ni XVII! 29.829 

Ar XII! 29.85 
Ar XIV 29.90 
F<: XVI 29.93 
e xi : 29.970 
P XII 29.996 

Cl XIV 30.00 
Cu XVIII 30.019 
P XII 30.0tJ0 
Cl XIV 30.07 
Zn XX 30.08 

Mg XII 30.09 
C! XIV 30.10 
Fe XVI 30.10 
Cu XVIII 30.104 
Si XI 30.126 

Cl XIV 30.13 
Z« XX 30 14 
; xiii 30.2       1 
Ar XIII? '0.2! 
K  XIX 30.22     I 

Wivekaph lueniity Mullipki 

35 
80 

20 

IOC 

6 

200 

6 
125 

200 

100 
10 
50 

100 
50 

200 
150 
150 
250 

3 

350 
6 
3 

10 
150 

!50 
20 

450 
f 

250 

J00 

1 
100 
10 

3 

50 
35 
10 
50 
20 

100 
50 

10 
40 

2») 
II) 
60 

250 
20 

150 

20 

350 
30 

Ar XIII? 
Cl XIV 
Si XI 
Cu XVIII 
Fe XVI 

P XI 
Ar XIII 
Si XI 
Al XI 
Ai XI 

S XIV 
Ci t XI 
Sc XII 
Ar XIII? 
A- xn 
P XII 
Ar XIII 
P XII 
P xn 
Ar XIII? 

Sc XII 
Ar XIII? 
Ca XI 
K X 
Cl XIV 

Ni XVII 
K x 
Ar XVIII 
Ar X 
Cl XIV 

C! xiv 
Si XII 
S XI 
Fe XVI 
K X 

Ar X 
P XII 
Ar XI 
Cl XIII 
Co XVII 

Ar XII? 
K X 
Cl XIII 
Fe XVI 
Ca i XI 

A! X! 
P XII 
Cl XIII 
Ar XII 
Ar XI 

Co XVII 
Ar XII 
Al XI 
Cl XIII 
C! XIII 

Ar XII? 
A! XI 
Ar IX 
P XII 
Ar XII 

Ar xn; 
N   ! CKo) 
S XIII 
Cl XIII? 
Ar XII 

30.24 
10.25 

12** 
30.325 
30.33 

30 ?4 
30.34 
30 368 
30 376 
30.40 

30.43 
30.448 
30 480 
30.58 
30.65 

30.667 
30.68 
30.722 
30.749 
30.77 

30.816 
30.84 
30.867 
30.887 
30.90 

30.91 
30.937 
30.94 
30.96 
30.'J8 

3! 0 
31.015 
31.02 
31.041 
31.062 

31.08 
31.090 
31.10 
31.12 
31.142 

31.18 
31.200 
31.24 
31.242 
31.257 

31.313 
31.327 
31.35 
31.35 
31.36 

31.386 
31.39 
31.426 
31.44 
31.4? 

31.47 
31.483 
31.52 
31.527 
31.55 

31.56 
31 6 
31.6 
31.60 
31.65 

50 
300 

5 
35 

150 
50 
1C 
20 

150 

250 
600 

100 

0 
50 
40 
40 
50 

50 
300 
50 

200 

20 

150 
200 

60 
150b 

3 
20 

100 
40 

200 
250 
:o 

50 
20 

150 
20 

200 

35 
10 

300 
250 
300 

35 
300 

3 
450 

300 
6 

6CO 
30 

100 

100 

150 
250 
350 
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31 «i6 FINDING LIST 34 70 

Klcmeot Wivclengife lnttamy Multiple« Element Wavelength Inlensiiv             Multiple' 

Ar IX 31.66 700 

..       

i     Ar XI? 33.03 50 
Ar XH1 31.66     ? !00 !    CI XIII 33.04 ;;c 
Ca XII 31 660 100 Fe XVI 33.04 
Ar XIII 3170     ? 80 Co XVII 33.046 20 
Ar XIII 31.78      ? 300 Al XI 33.109 !0 

Ni XVIII 31.845 20 Si XI 33.153 10 
Ar XIII 31.86     ? 80 Al XI 33.172 35 
Ni XVII! 31.890 20 S Xlli 33.2       P 
Ar XIII 31.92      ? 100 Si XI 33.222 20 
Si X! 31.924 10 P XI 33.23 100 

S XIII 31. >4 350 !    Ni XVII 
"    Cu XIX 

33.249 6 
Ca XX 31.95      P 33.260 35 
Ca XII 31 960 50 !   s xiv 33.28 150 
Si XI 31 980 20 {    Si XI 33.298 20 
Ar XII 31 99 200 !    Cu XIX 33.317 60 

Ni XVIII 32.034 60 Ni XVII 33.340 3 
CI XIII? 32.05 150 S XIV 33.38 50 
C V 32.064 II Si XIV 33.39     P 
Al XI 32.068 6 C V 33.4257 30 o 
Al XI 32.128 SO C V 33.463 5 

Ar XII 32.16 50 Si XI 33.515 20 
Fe XVI 32.166 10 Ar XI 33.53 ?00 
K  XI 32.180 100 CI XII 33.54 250 
C V 32.188 :o Ni XVII 33.567 3 
Fe XVI 32.192 6 Si X! 33.573 10 

Ar XII 32.20 50 CI XII 33.58 350 
Ar XIII 32.25 200 Ar Xf 33.65 300 
Ca XII 32.280 100 Ar XVIII 33 68     P 
P XII 32.304 0 Mg XII 33 70     P 
CI XIII 32.32 150 C VI 33 736   P too 1 

iC X! 32.339 50 C! XII 33.74 350 
Ni XVIII 32 340 90 CI XII 33.8! 450 
Ar XII 32.35 250 Ai  XI 33.84 200 
C V 32.3998 4 9 Na XI 33.85     P 
S XIV 32.40 200 CI XHI 33.87     ? 

S XHI 32.41 250b S XIII 33.89 
CI XUI 32.43 20Ö C V 33 925 3 
Fe XVI 32.433 10 Ar XIII 33.95 300 
Ar X 32.45 320 Ar XI 33.96 100 
Ca XII 32.49« 50 Ni XVII 33.96 

S X!V 32.55 300 S XUI 33.99 
CI XIII 32.55 200 CI XII 34.00 300 
Ar X 32.55 50 C  V 34.022 I 
Ar XIV 32.55 150 CI XII 34.03 35C 
Ar X 37.61 200 Si X 34 040 5 

Ar IX 32.64 400 Zn XX ;<08 60 
Fe XVI 37.652 35 Ar XI 34.10 100 
Ca XII 32.655 20 Fe XVI 34.21 
Ar X 32.70 230 Si X 34 238 5 
Si XI 32.735 10 Ar XI 34.24 150 

Ar X 32.74 50 Zn XX 34.27 30 
Ar XIV 32.74 100 C V 34.283 1 
C V 32.7512 10 8 CI XIII 34.3! 200 
Na XI 32.76     P Ar XI 34.3? 300 
C V 32.773 7 P XI 34.35 150 

K XI 32.810 50 ci xm 34.44 250 
Fe XVI 32.84 Al X 34.445 25 
Si XII 32.888 35 C V 34.520 2 
Co XVII 32,910 6 Ar XI 34.52 too 
Co XVII 32.951 6 C V 34.598 ! 
Si XII 32.972 90 Ci XII 34.66 300 
Co XVII 32.995 35 S XUI 34.67 400 
Al XI 33.007 200 Ar XII 34.67 7-00 
P XI 33.01 200 C V 34 699 2 
Ca XII 33.01      P CI XVII 34.70      P 
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34.79 

Cl XII 
Ar XI 
M XII 
Fe XVI 
Ar XII 

Si XI 
C V 
Al XI 
Ar IX 
AI XI 

C V 
Ar XI 
P XIII 
Fe XVI 
P XIII 

Al XI 
Ca XI 
Cu XVIII 
AI XI 
Cu XVIII 

Ar IX 
Cu XVIII 
A) X 
K X 
Si X 

Fe XVI 
AI X 
s; x 
Si XI 
Mg X 

Fe XVI 
Ar XI 
Si XI 
K XIX 
Si XI 

Ca X! 
Ar XI 
Co XVII 
Si X 
Co XVII 

Ar XII 
S XIII 
Ar XI 
Co XVII 
Si X 

Fe XVI 
K X 
rt-i XI 
Ar IX 
Mg X 

Si X 
Al X 
Si X 
Co XVII 
S XII 

Si XIII 
Ar XI 
Fe XVI 
Ar XI? 
Al X 

S XIII 
Zn XX 
K X 
Si Xi 
a xi 

FINDING LIST 

35576 
35.5? 
35.617 
35.656 
35.660 

35.68 
35.7 
35.70 
35.707 
35.709 

800 
150 

6 
5 

;•> 

220 

!00 
?0 
20 

35.71 
35.779 200 
3582  P 
35.82 500 
35.827 6 

35.83a 40 
35.888 50 
35 932 20 
35.932 20 
35.94 200 

35 96  P 
35.% !00 
36.01 
36.16 20Ü 
36.188 25 

362   P 
36.20 50 
36.229 100 
36.238 10 
36.29 

Ni XVIII 
P XII 
Ni XVIII 
Cl XI 
Cl XII 

Si XI 
Co XVI 
P XII 
Fe XVI 
Ar X? 

Fe XVI 
Si X 
Co XVI 
Si X 
Si X 

Cu XIX 
Si XI 
P XII 
Co XVI 
Ar X 

K XI 
B V 
Cu XIX 
P XIII 
S XII 

S XIII 
Ai X 
Mg X 
Cl XÜ 
K XI 

36 990 
37.041 
37.049 
37.05 
37.05 

37.060 
37.C70 
37.074 
37.096 
37.10 

37.138 
37.15" 
37.165 
37.206 
37.248 

37.290 
37.340 
37.347 
37.40! 
37.43 

37.435 
37.483 1 
37.492 
37.561 
37.59 

37.6   F 
37.60 
37.644 
37.67 
37 696 

60 
10 
60 

300 

10 
3 

10 
6 

50 

10 
20 
6 

20 
10 

250 
50 
150 
10 

250 

70 

90 
150 
100 

200 
00 

200 
50 
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37.7(6 

l'icir.cnt 

P XIII 
P XIII 
S XII 
Cl XVII 
Ar XI 

K XI 
C! XII 
B V 
Ar XI 
S XIII 

Ar X 
AI X 
Al X 
K XI 
Ar XI 

Si XI 
S XII 
Ar X 
Ar X 
Ar XI 

P XII 
Ar X 
Al XIII 
P XIII 
Mg X 

Ar XI 
Mg X 
Si X 
Ar XI 
B V 

Cu XVIII 
Ar X 
P XIII 
Fe XV 
Ni XVIi 

S XI 
CI X 
A! XI 
Cl XII 
Si X 

AI XI 
S XVI 
Si X 
CI X 
S XI 

Si X 
AI X 
Ar XP 
Si X 
P XII 

Ni XVII 
P XII 
Ni XVII 
Ni XVII 
Si X 

P XII 
Cl VIII 
Ar XVIII 
A: XI 
Ai XI 

Al X 
Si X 
Al XI 
Al X 
Ar XI 

FINDING LIST 
41.218 

Wavelength 

37.706 
37.723 
37.74 
37.77     P 
37.79 

37.870 
37.88 
37.960   P 
38.00 
38.2       P 

38.23 
38.255 
38.310 
38.3!      P 
38.33 

38 336 
38.34 
38.40 
38.51 
38.62 

3P.629 
38.64 
38.73     P 
38.754 
38.769 

38.79 
38.823 
38.830 
38.87 
38.871    P 

38.876 
38.88 
38.921 
38.95 
38.96 

38.99 
39.01 
39.091 
39.15 
39.175 

39.180 
39.18     P 
39.203 
39.253 
39.26 

39.264 
39.2«, 1 
39.30 
39.305 
39.310 

39.346 
39.354 
39.373 
39.-.15 
39.443 

39.456 
39.462 
39.47     P 
'9.49 
39.530 

39.535 
39.552 
39.623 
39.628 
39.64 

 Iflie.».ty       _M<atJPta^   HaMi 
Waxekngth 

200 
20 

150 

ISO 

20 
200 

15Ü 

»50 
100 
125 

380 

20 
100 
500 
420 
400 

90 
700 

30 
60 

300 
120 
60 

250 
!0 

35 
500 
50 

450 
250 
250 
250 
40 

400 

50 
10 

350 

50 
75 

200 
80 

!20 

3 
300 

6 
10 
50 

50(1 
100 

300 
60 

100 
70 
90 

125 
300 

J    Ne X 39.65 
S XI 39.65 
Cl VIII 39.655 
P XII 39.664 

1     Mg X 39.669 

i    S XIII 39.7 
Cu XIX 39.728 
Ar XI 39.75 cix 39.77 
Ar XI? 39.79 

Fe XVI 39.827 
A; x 39.853 
Cl X 39 956 
Ar XI 39.98 
Ar XI 40.02 

Mg X '».022 
Ar XI 40.04 
Mg X 40.080 
CI X 40 085 

i     Na XI 40.11 

CI X 40.136 
Fe XVI 40.153 
P XII 40.157 
P XII 40.171 
Fe XVI 40.199 

Fe XVI 40.245 
C V 40.2680 
Cu X!X 40.270 
P XII 40.301 
Cu XIX 40.312 

P XII 40.34E 
P XII 40.38t 
C! XI 40.392 
Si X 40.407 
Ar 40.42 

Al X 40.421 
P XII 40.429 
P XII 40.478 
Cl X 40.49 
Si X 40.503 

P XII 40.613 
Cu XVIII 40.613 
Mg IX 40.638 
Ar 40.64 
Cl X 40.660 

C V 40.7306 
Cu XVIII 40.749 
Cu XVIII 40.769 
Cl XI 40.787 
AI IX 40.904 

Si XII 40.91! 
Si XII 40.951 
Ne X 40.96     P 
Cl X 40.994 
B V 40.9%    P 

Ni XVIII 41.015 
Si X 41.023 
Al IX 4! .037 
Ar 41.08 
Si X 41.086 

Cu XVIII 41.134 
K X 41.148 
Fe XVI 41.17 
Cu XVIII 41.173 
Ni XVIII 41.218 

Intensity 

350 
10 
40 

250 

Multiple! 

200 
250 
250 
150 

50 
100 
150 
100 

120 
250 
200 
200 

10 
30 
10 

10 
500 
90 

200 
35 

50 
120 

IC 
10 
50 

25 
150 
20 

250 
5 

120 
6 

10 
100 
100 

30 
35 
10 
10 
10 

200 
200 

10 
30 

125 
30 
20 
50 
30 

60 
700 

10 
90 
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41.38 FINDING  LIST 44.521 

Element Wavelength Intensity            Multiple! j     Element Wavelength Intensity Mulüplet 
Ar 
Cl X 
Co XVII 
Co XVII 
C V 

41.38 
41.390 
41.404 
41.462 
41.47 

ISO 
soo 

10 
10 

f 

Ar X 
Si XI 
Si X! 

i     Mg IX 
Mg IX 

42.94 
42.950 
43.046 
43.087 
43.138 

250 
20 
20 
!0 
20 

P XII 
Ar IX 
P XII 
K X 
Al IX 

4i.471 
41.48 
41.518 
41.541 
41.543 

50 
600 

60 
-"00 

20 

!    Cl IX 
Al IX 

;   Ai ix 
Al IX 

1    Ar X 

43.168 
43.195 
43.237 
43.261 
43.27 

120 
40 
40 
80 

150 
P IX 
Fe XV 
Ar X 
Cl X 
P XII 

41.556 
41.559 
41.57 
41.589 
41.634 

150 
3 

200 
10 

120 

Si XI 
Si XI 
Ne X 
Si XI 
Fe XV 

43.290 
43.329 
43.35      P 
43.385 
43.39 

10 
10 

10 

Cl VIII 41 636 
Fe XV 
P XII 
Al X 

41.663 
* 1.700 

10 
70 

100 
40 

Al X 
Mg IX 

43.42 
43 460 
43.481 

150 
75 
50 

Mg IX 41.803 
P XI 
S X 

43.488 
43.5 

50 

Ar X 
Fe XV 
Fe XVI 

41.89 
41.903 
4! 91 

100 
20 

P XI 
Al IX 

43.529 
43.549 

70 
10 

P XI 
Ar IX 

42.006 
42.02 

150 
200 

Al X 
S XI 
Al X 

43.549 
43.56 
43.577 

350 
150 
100 

S X 
Cl VIII 
Cl VIII 
Al Xli 

42.16 
42.166 
42.220 
42 23     P 

100b 
10 

200 

Fe XV 
Ar X 
S XI 

43.65 
43.69 
43.75 

350 
150 

Mg X 42.294 250 
Si XI 
P XI 

43.763 
43808 

10 
100 

Fe XVI 
Al X 
Al X 
Mg X 
Al X 

42.30 
42.310 
42.340 
42.363 
42.403 

75 
200 
400 
350 

Ni XVIII 
Mg IX 
/tr X 
Cl IX 
Si XII 

43.814 
43.843 
43.92 
44.003 
44.021 

200 
60 

J50 
200 
200 

Cl VIII 
P XI 
P XI 
S X 
Mg X 

42.430 
42.468 
41.479 
42.51      P 
42.523 

100 
100 
150 

15 
6 

P XII 
Mg X 
Ar X 
Cl IX 
P XI 

44.0J4 
44.050 
44.05 
44.088 
44.115 

10 
400 
350 
400 
300 

S X 
P XII 
Ar IX 
S X 
Mg X 

42.54     P 
42.553 
42.56 
42.58     P 
42.596 

35 
20 

200 
50 
.0 

Al X 
Si XII 
Cl IX 
Ar 
Si IX 

44.136 
44.165 
44.183 
44.19 
44215 

10 
250 
200 
100 

10 
P XI 
P XII 
S XVI 
P Xlf 
Al IX 

42.599 
42.647 
42.65     P 
42.679 
42.708 

150                                      j 
40 

20 
10 

Si IX 
Cl XVII 
C! IX 
Ar X 
S VIII 

44.249 
44.26      P 
44.267 
44.27 
44.350 

;o 

300b 
450 
20 

Si XI 
Al IX 

42.730 
4? 744 

40 
10 

140 
200 

10 
1 

Cl vin 
Cl IX 
C! X 
P X 
Ni XVIII 

44.36! 200b 
P XII 
P XI 
Si X! 

42.763 
42.764 
42.773 

44.361 
44.36! 
44.364 
44.365 

200b 
200b 
250 
250 

PXII 
Si XI 
Zu XX 

42.779 
42.826 
42.83 

20 
70 

Mg IX 
S VIII 
S X 
S X 
Ni XV1II 

44.373 
44.374 

40 
100b 

Ni XVJI 
Si XI 

42.855 
42.866 

20 
30 

44.374 
44.387 
44.405 

100b 
20 
35 

Si XI 
Al IX 
Fe XV 

42.910 
42.928 
42 93 

10 
20 

Mg IX 
Ar X 

44.420 
44.45 

60 
450 

Zn XX 
Cl IX 

42.93 
42.940 

80 
100 

Al X 
S X? 
Si X 

44.493 
44.5 
44.52! 

75 
350 

30 

730 
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44.5 JO FINDING  LIST 47.489 

FJemcoi Wavelength Intensity Multiplel 

Cl IX 
S VIII 
P XV 
Cl VIII 
Ar X 

Si X 
C (Ka) 
A! IX 
Si X 
Na IX 

Al IX 
Ar 
Si X 
Ar X 
Ni XVII 

Al X 
Si X 
Mg IX 
P XI 

Ni XVII 
Ni XVII 
Ar X 
Al IX 
Cl IX 

Mn XV 
Cl IX 
S VIII 
S VIII 
Co XVII 

Cu XIX 
Cl IX 
Al IX 
S VIII 
Cl IX 

Ar XII 
Ni XVII 
Cl IX 
Cl X 
Si XI 

Ni XVII 
Cl X 
S Vlli 
Cl IX 
Mg XII 

Ar XII 
S VIII 
Si XII 
Cl IX 
Co XVII 

Cl IX 
Si X 
Cl X 
Mg IX 
Cl IX 

Ar 
Si X 
P VIII 
Si XII 
Cl IX 

P X 
P X 
P X 
Mg IX 
S X 

44.530 
44.547 
44.59     P 
44 603 
44.63 

44.655 
44.7 
44.704 
44.719 
44.723 

44.743 
44 79 
44.830 
44.84 
44.850 

44.855 
44.902 
44.979 
44.983 
44.987 

44.995 
45.018 
-<5.03 
45.077 
45.112 

45.137 
45 261 
45.279 
45.290 
45.319 

45.329 
45332 
45.344 
45.370 
45.378 

45.38 
45.382 
45.396 
45.3% 
45.398 

45.424 
45.(531 
45.458 
45.465 
45.47     P 

45.49 
45 508 
45.519 
45.519 
45.527 

45.539 
45.606 
45.626 
45.635 
45.657 

45.67 
45.684 
45.69  P 
45.692 
45.745 

45.905 
45.93! 
45.963 
45.980 
45.99 

!00 
50 

200 
400 

30 

60 
20 
10 

80 
150 
30 

300 
6 

30 
10 
60 
20 

100 

10 
1 

350 
10 

400 

200 
50 
50 

10 
100 
40 
20 

300 

50 
20 

300b 
300b 

10 

6 
10 
20 
HI 

100 
20 
10 

200 

200 
5 

15 
40 

100 

150 
60 

20 
10 

75 
125 
200 

20 
100 

Element Wavelength Intensity Multiple! 

P XI 
Cu XIX 
Na IX 
Cl IX 
P XI 

S VII 
Al X 
S X 
Cl IX 
Ar 

Si XI 
P X 
Ne IX 
Si XI 
P X 

Mg IX 
S IX 
A: 
S: XI 
S X 

S IX 
Cr XIV 
Cl X 
Cr XIV 
Ar 

Si X 
S IX 
s <x 
P X 
Mg IX 

Fe XVI 
Si XI 
Ca XX 
Mg IX 
S IX 

Fe XVI 
S IX 
P X 
Cu XVIII 
Cl X 

Si X 
Al IX 
Cl X 
Cu XVIII 
Mg IX 

Si X 
S IX 
Cl X 
S VII 
S IX 

Mg Y 
S IX 
Si XI 
:■ vis 
Mg :■< 

Cu XIX 
Si XI 
Si XI 
Al IX 
S IX 

Cu XIX 
Si XI 
Al IX 
Co XVI 
Al IX 

45.997 
46.086 
46.090 
46.098 
46.203 

46212 
46.223 
46.24 
46.242 
46.26 

46.264 
46.294 
46.3 
46.300 
46.334 

46 340 
46.373 
46.39 
46.401 
46.41 

46.413 
46 468 
46.476 
46,527 
16.53 

46 563 
46.585 
46.624 
46.636 
46.657 

46.661 
46.662 
46.7 
46.711 
46.713 

46.718 
46.765 
46.769 
46.781 
46.845 

46.895 
46.8% 
46.908 
47.012 
47.041 

47.043 
47.052 
47.085 
47.098 
47.188 

47.231 
47.249 
47.293 
47.307 
47.310 

47.-,29 
47.350 
47.385 
47.417 
47.433 

'»7.437 
47.453 
47.455 
47.483 
47.489 

400 
60 
100 
100 
450 

10 
75 
100 
10 
50 

10 
450 

50 
450 

40 
50 
100 
100 
100b 

50 

200 

150 

30 
lOd 
10 

300 
160 

40 

10 
50 

50 
350 

3 
100 

20 
40 
10 
6 

60 

50 
50 
15 
50 
!0 

250 
50 
20 
50 

400 

200 
50 
10 
80 

200 

250 
10 

170 
100 
200 

H   He   Li   Be   B   C   N   0   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K 5c   Ti   V   Cr   Mn   Fc   Co   Ni   Cu   Zn   Ga   Gc   As   Se   Br   Kr 
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4T489 FINDING  LIST 50.777 

Element Wavelength Intensity            Multiple! 
.... 

Kleinem Wavelength Intensity           Multiple! 
Si X 
Si XI 
S IX 
Al IX 
Si X 

47.489 
47.489 
47.518 
47.534 
47.545 

50 
50 
30 

100 
50 

Na IX 
S IX 
Na IX 
Si X 
Cu XVIII 

49.326 
49.328 
49.386 
49.441 
49.452 

100 
50 

200 
50 
10 

S VIII 
Cu XVIII 
S VIII 
Si XI 
S IX 

47.566 
47.585 
47.594 
47.607 
47616 

10 
10 
10 
50 
10 

B IV 
P VIII 
Cl VIII 
Fe XV 
Cu XVHI 

49.4549 
49.47      P 
49.487 
49.49 
49.490 

700 

20 
Si XI 
S X 
Ne IX 

47.653 
47.654 
4? 7        P 

50 
20 

Ne IX 
Cu XVJI 

49.5        P 
49.558 20 

Si XI 
P X 

47.702 
47.702 

5 
100 

Cl IX 
Mg IX 
S: X 

49.568 
49.586 
49.701 

100 
1 

100 
Si XI 
Al IX 
Na IX 
S VIII 
.1 X 

47.735 
47.755 
47.776 
47.793 
47.793 

20 
10 
10 
10b 
10b 

P X 
P X 
Co XVI 
Al IX 
P X 

49.765 
49.803 
49.838 
49.854 
49.865 

50 
25 

100 
100 

15 
M^ IX 
Na IX 
Al ;x 
P X 
Si Xt 

47.818 
47.836 
47.856 
47.8% 
47.899 

!0d 
100 
50 
50 
50 

Al IX 
Co XVI 
S XVI 
Co XVI 
Si X 

49.916 
49.958 
49.97     P 
49.979 
49.984 

100 
100 

20 
60 

Mg IX 
Ne IX 

47.947 
48 0       P 

lOOd Si VIII 49.987 10 
Mg IX 
S IX 
Al XI 

48.024 
48.160 
48.297 

lOd 
100b 
700 

S VII 
Si X 
Si VIII 
S VII 

49.990 
50.018 
50.019 
50.027 

120 
90 
50d 
70 

Al XI 
Mg IX 
S IX 
Si X 
Si X 

48,338 
48.340 
48.362 
48.381 
48.440 

700 
100 
20 
20 
40 

Fe XV 
Cl VIII 
Fe XV 
Fe XV 
Si X 

50.062 
50.074 
50.085 
50.120 
50.124 

1 
500 

10 
100 
70 

P XV 48 53     P 
Ne X 
Na IX 
Si X 
S IX 

48.55     P 
48.553 
48.553 
48.564 

200 
10 
20 

Si X 
Mg VIII 
Ni XVIII 
Si X 
Ne IX 

50.154 
50.219 
50.253 
50.254 
50.3       P 

50 
20 
20 
70 

Co XVII 
B V 
Si X 
S VII 
Ar IX 

48.564 
48.587   P 
48.5% 
48.647 
48.73 

100 
20 

150 
500 

Si X 
Si X 
Fe XVI 
Co XVI 
Mg VIII 

50.305 
50.333 
50.350 
50.357 
50.^86 

50 
50 

200 
20 

Al IX 
Mg IX 
P VIII 
S VII 
P IX 

48.765 
48.794 
48.86     P 
48.874 
48.925 

20 
10 

100 
350 

Si X 
Co XVI 
B IV 
Mg XI 
P VIII 

50.390 
50.393 
50.4347 
50.48     P 
50.48     P 

10 
20 

100 

B IV 
F IX 
Fe XVI 

48.939 
48.%     P 
48 97 

1 P IX 
Si VIII 
Si X 
Si XI 
Fe XVI 

50.511 
50.524 

200 
50b 

Si XI 
Si XI 

48.991 
49.052 

20 
30 

50.524 
50.524 
50.555 

50b 
100 

Al IX 
S IX 
Co X\ 11 

49.094 
49.119 
49.133 

40 
100 

P IX 
F IX 
Si XI 
P IX 
Al X 

50.560 
50.58     P 

300 

Co X\ II 
Ar IX 

49.171 
49.18 500 

50.617 
50 626 
50.670 

40 
100 
50 

Si XI 
Si X 
Si XI 
Cl IX 
Si XI 

49.181 
49.182 
49.222 
49.234 
49.265 

30 
10 
50 

100 
10 

Si X 
Cl VÜJ 
Al X 
AI X 
Mg IX 

50.691 
50.700 
50.717 
50.762 
50.777 

100 
200 

75 
350 
'0 

732 
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50.602 FINDING LIST 53.770 

Element Wavelength Intensity           Multiple! Element Wavelength Intensity Mutoplet 

Al X 50.802 50 Ni XVIII 52.615 200 
Cr XIV 50.812 Mg VIII 52.628 40 
Ai X 50.903 50 Si IX 52.671 10 
A! X 50.946 10 Cl IX 52.677 200 
P VIII 50.95      P S VIII 52.681 20 

Cl IX 51.026 400 B IV 52.6853 330 
Al X 51.039 10 Mg VIII 52.692 80 
Mg VIII 51.C40 10 S VIII 52.702 20 
Ni XVIII 51.042 35 P IX 52.709 150 
Mg VIII 51.098 40 Ni XVIII 52.720 250 

Si IX 51.113 50 Cl IX 52.726 30C 
P X 51.155 450 S VIII 52.756 300 
P IX 51.156 450 S VIII 52.729 300 
Cr XIV 51.162 Ni XVII 52.801 6 
Si XIV 51.20     P Si IX 52.810 20 

S VIII 51.227 100 Si IX 52.838 50 
Na VIII 51.316 10 S VIII 52.854 100 
Al X 51.362 350 S IX 52.854 100 
Si IX 51.362 100 V Xill 52.870 
Cl IX 51 378 300 Ti XII 52.896 1 

Mg VIII 51.389 20 Fe XV 52.P11 300 
Al X 51.400 1 V XIII 52.928 
A! X 51.454 1 Cl IX 52.939 10 
Mg VHI 51.470 40 S VIII 52.958 350 
S VIII 51.470 70 Cl IX 52.959 i 

Mg IX 51.560 10 Al IX 52.966 10 
Mg IX 51.591 300 Mn XV 52.977 
Si X 51.635 10 P IX 52.980 250 
Mg IX 51.654 400 S VIII 52.985 70 
Si X 51.676 20 Si 53.025 20 

Si VIII 51.718 20 Mn XV 53.032 
Na VIII 51.789 10 Si 53.063 20 
K XIX 51.8       P S VIII 53.073 50 
S VII 51.807 350 Al IX 53.098 10 
Si VIII 51.819 20 C! IX 53.108 1 

P IX 51.861 300 Mg IX 53.112 10 
P IX 51.889 100 Ti XII 53.140 1 
Al X 51.979 300 Co XV 53.173 200 
Ni XVII 52.000 6 Mg IX 53.188 200d 
Cl IX 52.055 200 Mg IX 53.222 200d 

Si X 52.070 50 Al IX 53.237 60 
S VII 52.097 200 S VIII 53.239 30 
Na IX 52.U6 100 Al IX 53.267 60 
Si X 52.155 lOOd Al IX 53.376 !0 
P X 52.158 250 Al 53.412 10 

P IX 52.160 300 Al IX 53.424 10 
Na IX 52.186 200 Ti XII 53.433 3 
Ti XI 52.218 1 Mg VIII 53.438 20 
Ni XVII 52.224 10 C! IX 53.448 10 
Si XI 52.296 100 Ti XII 53.457 1 

Al XI 52.299 400 Si X 53.463 10 
Cl IX 52.303 400 Mg VIII 53.484 1*1 
Cr XIV 52.363 Al IX 53.488 1 
Mg VIII 52.395 10 Cr XIII 53.506 50 
Ne IX 52.4       P Mg VIII 53.512 lOOd 

Cl IX 52.426 300 F IX 53.53      P 
Al XI 52.446 700 Al IX 53.554 10 
Mg XI 52.47     P Si X 53.573 50d 
Si X 52.485 100 Si X 53.595 50d 
N? IX 52.487 1 Al 53.598 10 

P IX 52.552 150 Ci IX 53.6% 100 
Si VIII 52.554 20 Mg VIII 53.744 10 
Co XV 52.583 100 Na VIII 53.750 10 
P X 52.594 200 Cr XIII 53.765 100 
Si X 52.611 50 Si VIII 53.770 10 
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53.785 FINDING LIST 56.833 

Hie ment Wavelength Intensify            Multiple! 1     Element Waveksph Intensity Muiüplet 

Al VIII 
Al VIII 

53.785 
53.800 

10 
lö 

Ni XVII 
Ti XII 

55.18 
55.181 

10 
1 

Ne VIII 
Mg VIH 
Al VIII 

53.81 
53.812 
53.823 

20 
10 
10 

P IX 
Mg VIII 
Al X 

55.220 
55.27.2 
55.227 

100 
lOd 

150 

Na IX 
Mg VIII 
Si !X 
Mg IX 
Ca XX 

53.860 
53.905 
53.992 
54.011 
54.03     P 

300 
100 
10 

200 

Si IX 
i     Ni XVII 

AI X 
Si IX 
P IX 

55.234 
55.25 
53.272 
55.272 
55.299 

50 
20 

500 
150 
50 

Al X 
S VIII 
p ;x 
Mg 
Na X! 

54.115 
54 118 
54.124 
54.131 
51.14      P 

220 
500 
150 

10 

Si IX 
Na VIII 
Si IX 
Al  X 
Na VIII 

55.305 
55.345 
55.356 
55.376 
55.396 

50 
10 

100 
750 
IOO 

Fo XVI 
S IX 
Al VIII 
Al VIII 
S VIII 

54.142 
54.178 
54.217 
54.258 
54.266 

100 
200b 
200 
100 

Si IX 
Ti XII 
Cu XII 
St IX 
S IX 

55.401 
55.443 
55.466 
55.511 
55.540 

100 
3 
1 

50 
100 

Ne VIII 
Ai IX 
Ti XI 
S VIII 
Na VIII 

54.31 
54.312 
54.322 
54 370 
54.380 

70 
10d 

I 
20 

100 

Al 
Fe XV 
Al IX 
P VIII 
P VIII 

55.622 
55.635 
55.667 
55.672 
55.710 

I 
100 

10 
120 
70 

S VIII 
AI XI 
S IX 
Si IX 
Zn XII 

54.385 
54.388 
54.396 
54 403 
54.409 

100 
60 
50 
50d 
10 

Si XIV 
Al X 
Si IX 
Fe XV 
Fe XV 

55.72     P 
55.731 
55.781 
55.793 
55.815 

50 
150 
200 

lö 
S VIII 
Al IX 
Si VII 
Si X 
Mg IX 

54.424 
54.457 
54.462 
54.462 
54.463 

150 
200 
50b 
50b 
10 

P VIII 
P VIII 
Co XVII 
z: ix 
Ns VIII 

55.876 
55.926 
56.021 
56.027 
56.043 

300 
iOO 

150 
320 

S VIII 
Ni XVII 
Si VII 
Si X 
Zn XII 

54.501 
54.52 
54.522 
54.522 
54.544 

20 

50d 
50d 
10 

S IX 
Ne IX 
S IX 
Si 
Al IX 

56.08! 
56.1        P 
56.125 
56.145 
56.150 

50 

20 
50 
50b 

S VIII 
Si X 
Si X 

54.566 
54.571 
54.599 

50 
50 
50d 

P VII 
Fe XV 
Fe XV 

56.174 
56.200 
56.236 

50 
300 

] 
S VIII 54.604 50 Mn XV 56.270 S VII 54.652 100 Al 56.274 30 
Si X 
Si X 
P VII 
Fe XVI 
Fe XVI 

54.664 
54.702 
54.708 
54.728 
54.769 

J0 
10 
50 

P VII 
A! IX 
P VII 
S IX 
Cu XII 

56.282 
56.304 
56.322 
56.332 
56.333 

10 
70 

120 
2(Ki 

1 

Si IX 
Mi; VIII 
Si IX 

54.841 
54.853 
54.870 

100 
60 

100 

Mg Vlii 
Mg VIII 
Mn XV 

56.358 
56.40.3 
56.484 

10d 
I0d 

Mg VII! 
P VII 

54.886 
54.887 

100 
100 

Si VII 
Al 

56.528 
56.545 

50 
10 

Si IX 
S VII 
Ne VIII 
Mg IX 
P IX 

54 907 
54.938 
55.01 
55.060 
55.066 

100 
100 
130 
200 
100 

Al X 
P X 
Si VII 
Al X 
Si X 

56.590 
56.597 
56.645 
56.650 
56.680 

75 
150 
50d 
10d 
50d 

Si IX 55.094 50 Al X 56.696 75 Si X 55.0% 100 Al X 56.762 10 Si IX 
Ni XVII 
Al 

55.116 
55.14 

50 
6 

Al X 
Si X 

56.802 
56.804 

200 
50 55.143 10 Co XVII 56.833 
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56 861 FINDING LIST 59.992 

Klcsienl Wavelength Intensity             M'ilupkl Element Wavelength Intensity Multiplrt 

Mg IX 56.86! 10 P VIII 58.506 150 
P XV 56.87      P Si VII 58526 10 
At IX 56.899 100P Mg VIII 58.537 KW 
Cu XI 56.915 i Be IV 58574   P 
Al IX 56.945 250 Si VII 58.580 100 

Al X 56.945 250 Mg VIII 58.614 29M 
Al X 56.964 150 Mg VIII 58.567 300d 
Al X 57.024 250 Cl VIII 58.67'.. 1000 
P VIII 57.042 450 Si VII 58.719 50 
Cu XI 57.047 l P VI 58.73     P 

Al X 57.072 10 Al VII 58.752 1 
P IX 57.083 450 P VIII 58.776 5(1 
Na Vlil 57.0% 10 Si VII 58.782 50 
Al X 57.116 75 Al X 58 808 1 
Na VIII 57.119 10 Co XVII 58.842 

Si IX 57.157 50 Al X 58.858 too 
Si X 57.209 20 Si VIII 58885 150d 
Mn XIV 57.224 20 Si IX 58.906 «0d 
Na VIII 57,7.30 10d Co XVII 58.948 
P VIII 57.23G 350 Co XVI 58.*5     P 

Al 57.244 50 Na IX 58.954 100 
P IX 57,266 350 P VI 58.96     P 
Al 57.271 50 Fe XIV 58.963 200 
Si VII 37.325 50 P VII 58,972 35 
P IX 57.339 150 Al X 58.987 150 

Si X 57.365 80 Si IX 59,004 100 
Al X 57.368 350 Na VIII 59.009 100 
P VII 57.42     P P VII 59.028 15 
Si VII 57.434 50 Mg VIII 59.038 200 
Si IX 57.434 50 Na IX 59.042 200 

A! VIII 57.553 10 Si IX 59.077 50 
Si VII 57.589 50b Na VIII 59.101 10 
Si IX 57.389 50b Al X 59.107 400 
Mg VIII 57 590 10 Ti XII 59.133 6 
Al VIII 57.624 10 Mg VIII 59.153 300 

F VII 57.66     P Ne VIII 59.19 290 
Al 57.663 10 Cl VIII 59.19t 900 
P IX 57.683 100 Na VIII 59 204 300 
Ar XVIII 57.7       P S VIII 59.236 70 
P IX 57.711 50 Na VTII 59.249 IC 

Mg VIII 57.736 IOC Al 59.298 10 
Ne VIII 57.747 470 P VIII 59.302 350 
Si IX 57.778 IOC Be IV 59.320   P 
Mg X 57.876 700 Mn XIV 59.325 100 
Ti XI 57.891 1 Al IX 59.381 lOd 

Mg X 57.920 700 Al Xiil 59.39     P 
P VI 57.93     P Fe X ' 59.404 
P VIII 58.018 350 Ti X' 59.435 10 
Al IX 58.060 10 Al 59.481 10d 
Na VIII 58.070 10                              ! P VIII 59.516 250 

Al IX 58.112 50 Fe XIV 59.579 300 
V XIII 58.116 S VIII 59.J93 20 
Si IX 58.150 50 Mg VII 59.640 1 
Na IX 58.201 500b Na VIII 59.759 200 
Al IX 58.222 100 Al IX 59.761 300 

Al IX 58.276 1 P VI 59.78     P 
Na IX 58.279 600 Al VII 59.821 10 
P VI 58.29     P K XIX 5988     P 
Mg VII 58.316 10 Si VII 59.884 50 
Al VII 58.384 10 Al VII 59 91! 30 

Si VI! 58.388 5t) F IX 59.95      P 
Ne VII! 58.407 180 M IX 59.960 60 
Si VII 58.445 I0<) Si VII 59.966 100b 
Ne IX 58.468 lös) Si IX 59.966 100b 
V XIII 58.48i Na VIII 59.992 10 
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60 02 FINDING LIST 62.386 

Element Wavelenjth Intensity            Multiple! Element Wavelength Intensity Multiple! 

P V! 60.02     P Si VII 6! 306 50 
Al 60.052 50 Ua XV 61.319 
Na VIII 60.053 100 P IX 61.320 50 
Na Vin 60.073 100 Na VIII 61.347 1 
Mg VII 60.138 10 Si IX 61.355 50 

Si X 60.15! 20 Zn XIII 61.356 !0 
S VII 60.161 1000 Mg IX 61.359 :o 
AI IX 60.162 lOd Mn XV 61.361 
A! IX 60.197 50 Al 61.373 50 
Si VII 60.221 IOC Mg IX 61.39? 100 

Al IX 60.222 10 Si VIII 61 395 50 
Zn X11I 60.248 20 Si VIII 61.4^6 tOOd 
AI IX 60.262 10 V XII 61.455 50 
Al IX 60312 50 Al 61.472 100 
B IV 60.3144 1000 Mg IX 61.489 200 

Mg VIII 60.3)6 4C Si IX 61.502 50 
Al IX 60.347 100 Si IX 61.546 I0Ö 
Ne VIII 60.351 300 S VII 61.547 200 
Mg VIII 60.384 10 Si IX 61.600 50 
Ne VIII 60.413 400 S VIII 61 600 500 

Si 60.421 20 P VI 61.622 50 
Si IX 60.459 20 Al IX 6i 647 10 
Ne VIII 60.49 10 Si IX 61.649 100 
AI IX 60 504 150 Fe XIII? 61 659 
AI IX 60.549 200 Al VIII 61 694 150 

P VI 60.57     P V XII 61.717 100 
Al IX o0.588 300 Si VIII 61.798 100 
Al IX 60.645 10 Ni X 61.809 1 
Si 60.673 100 Si VIII 61.852 100b 
Cr XIV 60.699 Si IX 61.852 100b 

AI X 60.700 10 P VI 61.869 50 
Ti X'l 60.701 10 Co XVI 61.875 100 
MB XV 60.720 Fe XIII 61.876 
Be IV 60.743    1 10 Mg VIII 61 891 200 
Cr XIV 60.756 Si VIII 61.895 150d 

T; XII 60.762 3 Al 61 900 10 
Al 60.788 50 Si VIII 61.914 150d 
Ne VIII CO.796 f.J0 Ni X 61.915 1 
S VII 60 804 750 Co XVI 61.916 200 
Mg VIII 60.806 iO Mg IX 61.924 400 

Al 60.E09 50 Al 61.933 50 
Si VII 60.837 100 Mg VIII 61.964 100b 
Al IX 60.8% 300 Mg IX 61.964 100b 
Al X 60.896 300 P VI 61.970 50 
Ti XH 60.97! 1 o vni 61.977   P 

Si VII 60.989 100b s vm 61.978 250 
Si VIII 60.989 100b Cu XVI 61.982 200 
Si IX 60.989 100b Al VIII 62.016 100 
Si VIII 61.019 100 Mg IX 62.020 10 
Mg IX 61.038 200 Al 62.070 50 

P IX 61.065 50 Fe XV 62.099 60 
Al IX 61.069 600 Sc XI 62 132 40 
Si VIII 61.070 200 Si 62.154 50 
B IV 61.088 Mg VII 62.166 lOd 
Na VIII 61.088 200 P VII 62.745 150 

Mg IX 61.088 100 Si X 62.251 100 
Si IX 61.109 50 Na VII! 62.276 100 
Mg IX 61.127 300 Mg VIII 62.291 10 
Mg IX 61.175 200 Al VII 62 2% 20Ob 
Si VIII 61.175 50d Ne VIII 67.297 350 

Si IX 61.199 50d Al IX 62.327 7.50 
Si VIII 61.223 100 Fe XIII? 62.354 60 
Al 61 262 10 Ne VIII 62.361 500 
P IX 61.270 50 Al IX 62.369 150 
Ti XII 61.286 1 Si 62 386 50d 
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62.387 FINDING LIST 64.98 

Kirov») Wavelength intensity           Multiple! Element Wavelength Intensity Mulupiel 

re XIII «2.387 Ni XI 63.641 40 
A! VII 62.432 10 Na VIII 63.695 10 
Ti XH 62.433 1 S VIII 63.711 50 
B IV 62.44 f Ai VH1 63.714 100 
Si IX 62.454 20 Fe XVI 63.719 30 

Fe XIII? 62.466 Si VIII 63.732 ?50 
Ti xn 62.470 ! Na VII 63.778 10 
Al VII 62.474 inot Si VIII 63.879 50 
AI IX 62.474 100b S VIII 63.886 250 
P VII 62.515 50 Si VIII 63.903 150 

Mn XIV 62 526 50 Al VIII 63.933 10 
Ne VIII 62.58 150 Al VIII 63.965 150d 
Si VIII 62.586 50d Al VIII 64.004 200 
Al IX 62.587 100 O VIII 64.03     P 
Mg VII 62.615 10 P VIII 64.051 80 

Mn XIV 62.694 100 Be IV 64.065    P 30 
Fe XIII 62.694 100 A! VII 64.066 10 
Mg VII 62.696 100 Al VIII 64.086 10 
Mn XIV 62.713 20 P VIII 64.100 20 
Na VII 62.725 !0d Na VII 64.113 10 

Ni XI 62.730 20 S VIII 64.120 50 
Mg IX 62.751 500 Mg VII 64.122 200 
Fe X 62.8       P S VIII 64.137 100 
Si VIII 62.808 100 Na VIU t .205 200 
Si VIII 62.849 150d Na Vin 64.237 400 

Fe XVI 62.879 20 Mg VIII 64.246 !0 
Si vni 62.8S4 50 Al 64.269 13 
Al IX 62.916 150 Si VIU 64 281 100 
Si v;i 62.940 50 i     P VII 64.286 150 
Si IX 62.974 50 Na VIII 64.302 500 

F* XIII 02.975 100 S VIII 64.305 20 
Al VH 63.025 500b AI VII 64.325 50 
Al IX 63.025 500b Si VIII 64.327 150 
S VIII 63.026 50 P VIII 64.337 100 
Cu XI 63.038 40 Si VIII 64.355 50 

Fe XIII 63.048 10 Al VII 64.358 50 
Mn XIV 63.109 20C P VII 64.361 250 
Na VIII 63.114 100 P VIII 64 361 30Ö 
Al X 63 '34 200 Mg VII 64.377 300b 
Mn XIV 63.146 20 Mg VIII 64.377 100b 

Mg X 63.152 400 Ai 64.418 10 
P VI 63.18     P Al VII 64.481 10 
Si 63.383 50d Mg VIII 64.488 '00d 
Na VII 63.185 10 Al VII 64.513 ;o 
Fe XIII 63.191 120 Mg VIII 64.518 lOOd 

Cu XI 63.192 40 P VII 64.579 150 
Al VIII 63.203 10 P VII 64.587 100 
Na VII 63.227 10 AI IX 64.625 50 
Si VIII 63.229 150 Mg VIII 64 635 200 
3i vni 63.266 50 P VII 64.635 200 

Mg X 63.295 700 Al Xill 64.64      P 
S VIII 63.30* 500 Sc XI 64.70 10 
Cr XIV 63.339 Mg VIII 64.702 200 
Na VII 63.36! 10 AI VII 64.704 150 
Mg VII 63.396 leod Cl XVII 64.72      P 

S VIII 63.43! too Si X 64.772 50 
Na VII 63.44? 10 Mg VIII 64.811 10 
P VI 63.45     P Al VII 64.815 120 
Si IX 63.478 20 S VIII 64.874 20 
Al IX 63.509 506d Mg VIII 64.878 100 

Cr XIV 63.525 Al IX 64.885 150 
Al VIII 63.560 10 Na VII 64.904 10 
Fe XII 63.56 60 Al VII 64.904 !00b 
Si IX 63.586 100 Ai IX 64.904 100b 
Al IX 63.632 300 Sc XI 64.98 40 
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M.004 FINDING LIST 67.731 

Element Wavelength Intensity           Multiplet Element Wavelength Intensity MulUpfet 

Si VI 65. 004 20d Fe XVI 66 368 30 
Al VI! 65.014 lOd Fe XII 66.43 
Al VIII 65-128 »Od P VII 66.432 150 
S VIII 65.149 50 Na VIII 66 433 200d 
Si VI 65.211 10 P VII 66.488 50 

Si IX 65.236 10 Na VIII 66 498 400 
Al VIII 65.298 10 Fe XII 66.526 
Si XIV 65.30     P Ni X 66.542 10 
P VI 65.308 150 Mn XIII 66.574 100 
Fe XV 65.370 1 P VII 66.576 100 

A) VIII 65.381 50 Al IX 66.624 1C 
Na VII 65.388 100 Ni X 66.687 10 
Ti XI 65.403 3 P VII 66.691 150 
Na Vil 65.474 100 Al V!II 66.704 150 
A! VIII 65.494 50 Si 66.726 100 

Ca XX 65.50     P Ar XVIII 66.73     P 
Ne X 65.52     P Al VIII 66.731 200 
Ti XII 65.540 1 P VII 66.75     P 
Ti XII 65.577 3 Al VIII 66.771 350 
Si VII 65.595 50 Si V! 66.772 20 

Mg IX 65.609 400 Mg VII 66.788 10 
Fe XV 65.612 3 Si VI 66.796 10 
Fe XII 65.63 40 A! IX 66.836 lOOd 
Al 65.632 50 Si IX 66.912 100 
P VI 65.640 350 Fe XII 66.960 

Na VIII 65.672 19 Si X 66.977 20d 
Mg X 65.672 35 Cr XIII 66.983 200 
Si 65.71! 50 Al 66.996 lOd 
Na VIII 65.730 10 Mn XIV 67.02 
Mg VIII 65.735 100 Na 67.027 100 

P vm 65.788 350 Al VIII 67.044 10 
Fe XII 65.805 Mg IX 67.090 500 
Mg VIII 65.806 200 Al Vlil 67.096 100 
Al 65.821 50 Al VIII 67.121 100 
Ne VIII 65.822 600 Mg IX 67.135 600 

Si VIII 65.833 50 Si VIII 67.157 150 
Mg X 65.847 60 Fe XII 67.164 
Ne VII 65.85 Al VIII 67.166 10 
Al VII 65.865 50 Ti XII 67.17! 10 
Al VII 65.882 50 Fe XIV 67.21 60 

Ne VIII 65.895 700 Mn XIII 67.215 200 
Fe XII 65.905 Mg IX 67.239 700 
P VI 65.940 350 Al VIII 67 244 !50 
Cr XIII 65.968 50 Al VIII 67.288 500 
Fe XII 65.98 60 Fe XII 67.291 

AI IX 66.038 50 Si VIII 67.318 !00 
Fe XII 66.047 10 4.1 VIII 67.360 250 
P VIII 66.051 350 Ne VIII 67.382 770 
Na VIII 66.059 200 Al Vlil 67.408 500 
Mg VIII 66.069 300 Si VIII 67.408 150 

Al IX 66.092 50 Al VIII 67.437 50 
Al IX 66.142 120 Mg VII 67.453 10 
P VII 66.17      P Al VIII 67.464 600 
Fe XII 66.225 Mg VII 67.470 lOOd 
Fe XV 66.238 3 Na VIII 67.48 200 

Al IX 66.239 150 Mg VII 67.497 200 
Nc VIII 66.259 300 Al VIII 67.529 10 
Fe XVI 66.263 20 Ti XII 67.555 35 
Ai IX 66.275 50 Al VIII 67.565 150b 
Fe XII 66.297 40 Si IX 67 574 50d 

Al VIII 66.321 60b P VIII 67.587 300 
AI IX 66 521 60b Na VIII 67.672 400 
Ne VIII 66.330 350 Fe XII 67.702 
Na VII! 66 358 10 Mg VIII 67.73! 400b 
Al VIII 66.363 10 Mg EX 67.731 400b 
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67 76 FINDING LIST 69 903 

I-lernen! Wavclcr.gth Intensity Muiuplel 

O Vlii 
Fc XI1 
Ne VII 
Fe XII 
Na VII 

Al IX 
Al 
Na VII 
Cu XII 
Na VII 

Al VIII 
Fe XII 
r VII 
Mg VII 
Al 

Si VII 
Mg VII 
Mg VII 
Mg VII 
P VII 

Si VII 
Al VI 
S. VII 
Na VIII 
Si VII 

Al VI 
Si VII 
Zn XII 
Nc VII 
Al VI 

Si VI! 
Mg : vii 
Al VIII 
Fe XII 
P ' VIII 

P ' •/III 
Si VII 
Na VII 
Al 
Ms ; VIII 

Si VII 
Al 
Zn XII 
Si 
Na VII 

Si 
Al VII 
Al IX 
Mg ; VIII 
Cr XIV 

Mg : VIII 
Si VII 
Mg ; VIII 
Al VII 
Ai IX 

Si VII 
P ' VIII 
Si VII 
Ai VII 
Si VI,' 

Al 
Si 
Al VIII 
Al IX 
Si 

67.76 
67.78 
67.80 
67.821 
67.826 

67.828 
67.873 
67.877 
67.882 
67.912 

67.946 
67.972 
67.989 
67.993 
68.000 

68.026 
68.064 
68.100 
68.144 
68.147 

68.148 
68.167 
68.190 
68.193 
68.212 

68.223 
68.270 
68.271 
68.28 
68.289 

68.340 
68.352 
68.375 
68 382 
68 384 

68.385 
68 408 
68 422 
68.439 
68.450 

68.456 
68.458 
68.495 
68.497 
68.519 

68.522 
68.53! 
S8.531 
68 550 
68.565 

68.580 
68.593 
68.606 
68637 
68.637 

68.642 
68.654 
68.669 
68.681 
68.715 

68.783 
68 786 
68 825 
68 825 
68.833 

70 
50 

100.1 

10 
10 

lOOd 
30 

200d 

500 

50 
lOOd 

10 

10 
200 
200 
300d 

50 

250 
50d 
50 

100 
50 

10 
50d 
40 

160 
I 

50 
200 
750 

200 

100 
100 
!0d 
50 

1«! 

10 
50 

120 
5öd 

lOOd 

50d 
100b 
100b 
100 

10 
50 

200 
50b 
50b 

50 
100 

50 
10b 

100 

10 
100 
50b 
50b 
20 

tiemem Wavelength Inleauiy Multiple! 

Ff XV 
Si VIII 
Na VII 
Fc XV 
Al 

Na VII 
Ne VII 
Mg IX 
Ai IX 
Mg IX 

Mg IX 
Fe XV 
Mg IX 
Mg IX 
Na VIII 

P VI 
Cu XII 
Mg IX 
Al 
Fe XIV 

Cr XIV 
Si VI 
Cr XIV 
Si VI 
Sc XI 

Al IX 
Na VII 
Mg VJI1 
Mg IX 
Al 

Si VII 
Fe XIV 
Na VII 
Mg VIII 
Mg IX 

Al VIII 
S. VI 
Si VI 
Mg VIII 
Mg IX 

Ai VIII 
Mg IX 
Fe XV 
Sc XI 
Mg VIII 

Si VII 
Fe XII 
Si VII 
Al VIII 
Mg VII 

Mg IX 
Al 
Si VIII 
Si VII 
Fe XIV 

Mg XII 
Al IX 
Al VIII 
Si VII 
SI VII! 

Ai IX 
Si VII 
SI VII 
Mg VII 
Si Vüi 

68.849 
68.853 
68.866 
68.883 
68.904 

68 908 
63.92 
68.949 
68.958 
68 986 

69.009 
69 036 
69.058 
69.116 
69.120 

69.121 
69 128 
69 161 
69.165 
69.176 

69.183 
69.204 
69.221 
69.236 
69 252 

69.258 
69.314 
69.32'' 
69 374 
69 379 

69.385 
69.3S6 
69.395 
69.413 
69.413 

69.420 
69.421 
69.448 
69.467 
69.467 

69 502 
69 513 
69.54 
69.575 
69.577 

69.580 
69.60 
69.602 
69.611 
69 615 

69.6!5 
69 631 
69.632 
69.663 
69.667 

69.71 
69.716 
69.773 
69 790 
69.790 

69.850 
69.861 
69.872 
69.900 
69.905 

100 
10 

19 

100 
100 
10 
50 
100 

!00 

10 
100 
300 

50 
30 

300 
200 

50d 

250 
40 

50d 
10 
10 

200 
50 

150 

10d 
400b 
400b 

50 
<i0 

lOOd 
500b 
500b 

100 
100 

100 
100 

!00 
100 
100 
200 
300b 

300b 
200 
150 
200 

100 
150 
200b 
200b 

50d 
100 
100 
10 
50 
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69>4;> FINDING LIST 72 312 

Hie meet Wivekngth Intensity Mull.pif lilcmem Wivcknph taten; 

71.181 25C 
71.20! 1 
71.273 100 
71.277 50 
71.304 10 

71.323 3 
71.340 10 
71 366 150 
71.377 10 
71.384 200b 

71.384 200b 
71.386 10 
71.398 300 
71.435 50 
71.454 100 

71.4 -4 50 
71 48 30 
71.534 50 
71.536 20 
71.545 1 

71.561 50 
71.590 '0 
71.603 5 
71.612 10 
71.621 lOd 

71 625 70 
71.644 10 
7! .707 10 
71.718 10 
71.724 lOd 

71.774 lOd 
71.786 100 
71.799 
71.823 10 
71.841 100 

71.847 !0 
71.867 lOd 
71.87 s 
71.887 40 
71.900 200 

71.901 200 
71.927 
71.951 1 
71.955 20C 
71.987 10 

71.987 3 
72.020 100 
72.025 
72.027 300b 
72.027 300b 

72 029 I0C0 
72.04 10 
72.079 100 
72.0«« 1 
72.098 30 

72.166 
72.17 20 
72.223 200 
72.226 300 
72.228 200 

72.234 ! 
72.270 500d 
72.3       P 
72.310 
72.312 400 

Multiple! 

Fe XV 
Mg IX 
Fe XV 
Ft XI! 
Si VÜ 

Al 
Fe XV 
Si VII 
A! 
Si Vil 

Al Vlil 
Mg VII 
Fe xv 
Si VII 
Si VII 

Fe XIV 
V  . XIII 
Ti X 
Na 
Al VH1 

Si VII 
v : XIII 
Al VIII 
Si VII 
Sc X! 

Si VIII 
Si VIH 
Sc XI 
*'g 
Fe XV 

Cu X! 
Mg 
Fe XV 
Si VII 
Fe XIV 

Na IX 
Ti X 
Na IX 
Cu XI 
Al VIII 

Si VII 
Na Vill 
Mg 
Si 
Mg 

cr xm 
Al 
Mg IX 
Cu Xi 
Co IX 

Mg Vill 
Cr XIII 
Ti XII 
Ne VI! 
Mg VIII 

Fe XII! 
Ti XII 
Ne VII 
Mn XV 
Cu XI 

Co IX 
A! 
Mg VIII 
Al 
Mg vin 

69.945 
69 950 
69.987 
70.01 
70.027 

70.040 
7O.U54 
70.072 
70.090 
70.123 

70.161 
70.193 
70.22 
70.222 
70.250 

70.251 
70.262 
70.265 
70.320 
70.323 

70.323 
70.32^ 
70.402 
70.427 
70.445 

70458 
70.473 
70.509 
70.512 
70.53 

70.550 
70.563 
70.59 
70.594 
70.613 

70.615 
70.625 
70.653 
70.654 
70.727 

70.730 
70.74! 
70.762 
70.771 
70 787 

70.792 
70.802 
70.878 
70.895 
70.92 

70953 
70.973 
70.986 
70 990 
71.007 

71.029 
71.031 
71.038 
71.038 
71.045 

71.05 
7!.077 
71.118 
71.139 
71 168 

200 
600 
300 
60 
250 

50 
400 
250 
100 
20 

300 
100 

7.00 
200 

0 
10 

200 

50 

1 
50 

200 

100 
100 
100 
10 

40 
10 

100 

700 
1 

600 
30 

250 

50 
10 

lOOd 
iOOd 
lOOd 

100 
50 
!0d 

1 
0 

100 
300d 

3 
300 
200d 

6 
300 

1 

10 
10 

300 
50 

100 

Si VI 
Ti X! 
Si V! 
Al VIII 
Si VI 

Ti XI 
Si VI 
Si VI 
Fe XIV 
S: VI 

Si VII 
Na 
Cr XIII 
Cr XIII 
Mg ; VIII 

s. VI 
Co X 
Si VI 
CM XI 
Ti XII 

Si V! 
Al 
Ti XI 
Cu XI 
Mg 

Al 
Si Vi 
Cu XI 
Si VI 
Mg 

Ai 
Mg ;  VII 
V XIII 
Cu XI 
Mg ; IX 

Cu XI 
Al 
Fe XIV 
Sc XI 
Si VII 

Mg ;  IX 
Mr, i XV 
Cu XI 
Si VII 
Al 

Ti XII 
Na VII 
V XIII 
Mg VIII 
Mg IX 

S ' VI! 
Co IX 
Na VII 
Ti 
Cu X! 

Fe XI 
Co IX 
A! VIII 
Mg IX 
Si VIII 

Tl xu 
A! VI! 
() VT1 
Fe XI 
Mg IX 
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72.324 FINDING LIST 74.86! 

Me men; Wavelength Inlcnuty             Muluplci Htcment Wavekr.gth laleetity Multiplet 

A! VIII 72.324 200 Mg VIH 73.862 200 
Si VII 72.324 300b AI VIH 73.879 200 
Si VIII 72.324 303b Mg ViH 73.890 100 
Cu XI 72.369 2 O VII 73.9       P 
Ai vm 72.401 150 Mg VIII 73.927 100 

Si VIII 72.420 200d Mg VII! 73.981 200 
Mg VI 72.430 100 Cu XI 73.982 L 

Co X 72.45 40 Al 74.016 120 
Mg VII 72.546 10b Mg VIII 74.021 300 
Mg VIII 72.546 10b Mn XIV 74.063 20 

Cu XI 72.580 15 AI VII 74.095 lOOd 
K XIX 72.59     P Na VII 74.097 100 
Fe XI 72635 Ni X 74.097 20 
S VII 72.663 1000 Zn XI 74.173 60 
Al 72.674 300 Na VII 74.180 A.W 

Mg VIII 72.684 lOOd Si VIII 74.186 100 
P VII 72.684 100 ZD XI 74.213 80 
Al V! 72.714 1 Na VII 74 217 200 
Ti 72.772 1 1     Ne VII 74.23 80 
Mg VI! 72.787 !00 Na VII 74.255 3C0 

Cu XI 72.792 5 Al 74.259 10 
Fe XIV 72.796 Ni X 74 266 30 
AI VI 72810 250 Nu  VII 74.268 300 
Fe IX 72.85 10 Mg VIII 74.274 200b 
Mg VII 72.852 10 Mg IX 74.274 200b 

Na VII 72.865 200 Mg VI 74 3!9 300b 
Al VI 72 865 50 Mg VIII 74 319 300b 
Mg VII 72.896 Id Mg IX 74.319 300b 
Si VI 72.896 50 Al 74.321 50 
Al VI 72.926 100 Mn XIV 74.327 50 

Fe XIV 72.95 Fe XIII 74.327 92 
Cu XI 72.956 5 Zn XI 74.107 160 
Ti 72.991 I Al VI 74.346 50 
0 VII 730       P Mg VIII 74.366 400b 
P VII 73.070 100 Mg IX 74.366 400b 

Al VI 73.076 100 Si VIII 74.371 20 
Fe XIV 73.03 Ne VII 74.40 
S XVI 73.1        P Ne IX ^4 4        P 
Mg VII 73.112 10 Mg VIII 74.411 100b 
Si VII 73.123 500 Mg IX 74.411 100b 

Na 73.128 10 Zn X! 74.412 10 
Fe XV 73.198 AI VI 74.444 300 
Mg vm 73.250 400 Mg VI 74.461 10b 
Al 73.278 100 Mg IX 74.461 !0b 
Ti X! 73.281 : Al VI 74.504 50d 

Ai VI 73.334 I Mg IX 74.520 100 
Si VII 73.350 250 Nc VIII 74.541 650 
Si VII 73.433 200 Mg V! 74.574 200 
Al IX 73.451 I AI VI 74 592 150 
Ne VIII 73.470 700 Cu XI 74.633 15 

Fe XV 73.473 30 Ne VIII 74.637 650 
Cu XI 73.556 i A: VI 74.656 250 
Ne VIII 7?:.563 "50 Zn XI 74.669 10 
Ai IX ',3.625 1 Mg VHI 74.676 UM 
Fe IX 73.63 20 Zr. XI 74.724 20 

Co IX 73.66 20 Mg IX 74.728 100 
A! VIII 73.703 150 Al IX 74.785 50 
Mg VIII 73.710 10 Al VI 74.813 50 
A! VIII 73.733 100 ci xvn 74.82      P 
Cu XI 73 735 5 Zn XI 74.836 20 

A! Vlil 73.760 !0 Al VIII 74.84! 200 
Mg VII! 73.773 10 Fe XIII 74.845 250 
Co IX 73.79 30 Cu XT 74.856 1 
Mn IX 73 8        P Mg VII! 74.858 600 
Mg VIII 73.825 100 Na VII 74.861 300 

H   He   Li   Be   P.   C   N   O   F   Ne   Na   MJJ   Al   Si   P   S   CI   Ar   K   Ca   St   Ti   V   Cr   Mn   Ke   Co   Ni   Cu   Zn   Ga   Ut   Ä5   Se    Br   Kr 
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74.892 FINDING  LIST 76.763 

Klemenl Wavelength intensity Multiple! f-kment Wavelength Intensity Multiple! 

Al VI 
Zn XI 
zn x: 
P V! 
Na VIII 

Mn XIV 
Ne VII 
A! V!II 
Na VII 
Na VIII 

Mg VIII 
Na VIII 
Zi, XI 
A! VIII 
Mn XI 

Na VIII 
Mg 
AI 
Mn XV 
Si VI 

Si VII 
Al 
Mn XI 
Mg VI 
A: VII 

Mn XV 
Al VII 
Cu XI 
Mg VI 
0 VII 

Al VII 
Na VIII 
Al VIII 
Si VI1 

Zn XI 

Ti XI 
Na VIII 
Kr IX 
Cu XI 
Mn XI 

Si VI 
Al VII', 
Ne Vli 
O VII 
Na VIII 

Mg 
Al VII 
Ne VII 
A! VIII 
Si VI 

74.892 
74.8% 
74.940 
74.951 
74.956 

74 961 
74.962 
74.965 
74.980 
74.980 

75.034 
75.043 
75.050 
75.058 
75.059 

75 096 
75.112 
75.104 
75.182 
75.193 

75.193 
75.226 
75.227 
75.248 
75.2^0 

75,286 
75.302 
75.325 
75.334 
75.35 

75.360 
75.385 
75.397 
75.398 
75.406 

75.415 
75.428 
75.45 
75.472 
75.477 

75.4.86 
75.4«'< 
75.44 
75.5 
75.518 

75.528 
75.532 
75.55 
75.577 
75.587 

100 
IÖ 
20 

400 
300 

100 
380 
150 
300b 
300b 

700 
400 
10 
50 

300 
100 
100 

200b 

200b 
lOOd 

100 
250 

350 
25 

lOOd 

600 
100 
70 
150 
20 

1 
200 

50 
200b 
130 

300 

lOd 
200 
120 
150 
50 

Zn XI 75 590 120 
Al VIII 75.623 100 
Zn XI 75.635 10 
P VI 75.648 200 
Mg 75.666 300 

Zn XI 75 668 20 
Al VIII 75.734 5(1 
Al XIII 75.74      P 
Ne VII 75.765 500 
A! VIII 75.778 25(1 

A! VII 75.809 KM) 
Cr XII 75.815 200 
Mn XI 75,819 
Mg VI 75.834 200 
Ai VII 75.850 100b 

Fe X 
Cu Xi 
Mg XII 
Mn XI 
Q V!!> 

Mg VI 
He XIII 
Al VII 
Al VIII 
P VII 

Be IV 
Mg VII 
Al VIII 
Si VIII 
Fe X 

AI VI! 
Fe XIV 
Cu XI 
Ti 
Ai VII 

Fe XIII 
Na VIII 
Cr XIII 
Fe XIV 
Co IX 

Mg 
Na VIII 
Si VIII 
Mg VIII 
Na VIII 

Al VII 
Cu XI 
A! VII 
Kr IX 
O VII 

Co IX 
V XII 
AI VII 
Sc X 
P V'H 

Mr XI 
AI VII 
Mg VII 
Ti XI 
Cu XI 

AI VII 
Mg IX 
Cr XII 
Ti 
Ft X 

75.865 
"5.866 
75.87 
75.879 
75.89 

75.890 
75.892 
75.894 
75 894 
75.924 

75.928 
75.975 
75.985 
75.985 
76.006 

76.010 
76022 
76.022 
76.030 
76.086 

76.117 
76.123 
76.15 
76.152 
76.16 

76.169 
76.173 
76.198 
76.199 
76.217 

76.221 
76.256 
76.257 
76.29 
76.3 

76.30 
76.307 
76.342 
76.343 
76 344 

76.380 
76.383 
76.392 
76.403 
76.406 

76.42? 
76.459 
76.488 
76.490 
76.495 

10 
93 

!00b 
100b 
450 

100 
400 

50 
50 

50 
35 

1 
j 

!0 

20 
500 

30 

100 
100 
20 

100 
200 

50 
5 

100 

40 
300 

10 
100 
200 

500 
300 

I 
10 

500 
100 
3(H) 

1 
30b 

Na VII 76.501 10 
Fe XV! 76.502 30b 
Nc VII 76.515 140 
Fe X 76.53      P 
P VI 76.534 50 

Al VII 76.543 1000 
Na VII 76.565 10 
Al Vli 76.572 1000 
AI VI 76 618 200 
Na VII 76.626 lOd 

AI VI 76 697 200 
Mg VIII 76.714 100 
Ti X! 76.731 1 
Mg VIII 76.740 20') 
Mn XI 76.763 

742 
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76 "88 
FINDING  LIST 

Na VII 
Al IX 
Ni XI 
Mn XI 
Mg VI 

Mg VIII 
Si VI 
Ti 
A! VII 
Ai IX 

Fe X 
Ti 
Mg VI 
Mg VI!i 

Mn XI 
Na VII 
Mg VIII 
Fe XII 
A) VIII 

Fe X 
Mg VI 
Mg VIII 
0 VII 
Si VI 

Fe X 
Mg via 
Mg IX 
Na IX 
Ai VII 

Ai VII 
Fe X 
Ti 
Fe X 
AI vn 

Na IX 
Sc XI 
Ti 
AI V! 
A! "II 

77.35-« 
77.381 
77.393 
77.402 
77.405 

77.405 
77.429 
77.435 
77.448 
-]i'.y 

77.45 

77.5! i 
77.511 
77.541 

77.556 
77.558 
VI Ml 
77.58 
77.605 

77.627 
639 

7/671 
77.68 
77.718 

77.728 
77.737 
77.737 
77.764 
77.770 

77.806 
77.812 
77.823 
77.865 
77.896 

77.911 
77.917 
77.935 
77.94^ 
77.945 

100 
150 
80 

200b 

200b 
5O0 

1 
150b 
150b 

100b 
100b 

! 

10 
500 
60 

300 

IO 
50C 

•■00 

600b 
600b 
700 
300 

70 

1 
20 

500 

800 
40d 

1 
500b 
500b 

M.i XIV 
A! 
Mg VIII 
Na VII 
Al VI 

Fe XIII 
Al 
Sc XI 
Mg Vll 
Mn XIV 

Cu XI 
Fe XIII 
Al 
M_> VIII 
Si V 

AI  VI 
Mg 
Ti X 
Mg 
Al VI 

P VII 
Ni XI 
V XIII 
Fe X 
Fe X 

Na VI' 
V XIII 
Cu XI 
Al 
Si V 

Na VII 
Sc XI 
Ai 
O VII 
Na VII 

Al VII 
Ti XI 
Cu XXI 
Mg VI 
Ti XI 

Mn XIV 
Ti X 
Mg VII 
Mn XIII 
MR Vll 

73.351 
78.351 
78.376 
78.405 
78.414 

78.42 
78.. 
78.446 
78.459 
78.459 

78.462 
78.5C8 
78.509 
78.52; 
78.54 

78.542 
78.56 
78.573 
78.574 
78.611 

78.628 
78.643 
73.655 
78.668 
78.712 

78.734 
78.744 
78.746 
78.769 
78.770 

78.771 
78.783 
78.786 
78.836 
78.903 

78.907 
78.917 
78.938 
78.94 
78.982 

79.012 
79.028 
75.05      F 
79.059 
79.076 

79.10 
79.110 
79.131 
79.16 
79.168 

70 
400 
100 

1000 

1000b 
1000b 

10 
10 

150 

10 
600d 
10 
70 

80 
.'50 
ICO 
200 

120 

70 
600d 
50 

10 
lOOd 

1 
lOOd 
10 

250 
60 

20b 
20b 

10 

130 
100 
50 

300 
300 
300 
50 

200 

500 
1 

MM 
1 

3 
500 

500 
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79.197 
FINDING  LIST 82.082 

Element 

Al VII 

Wavelength 

79J97 

intensity              Multiple! 

500 

Kiemen'. Wavelength Intensity Mulüpkt 

Si VI? 79.23b 250 
Na VIII 80.756 10 

MK VII 79.2*8 inn A! VI 80.770 70 
Si VII 79 262 Mg VIII 80.806 lOd 
Al VIH 79.455 120 

Si V 
P VII 

80.807 
80.813 

100 
100 

Na VII 79 477 200 Si VI Fe XT! 7"488 3U 
80.82! 400 

Si VII 79.49! inn Mg VIII 80.889 100 
Si VII 
Al 

79.523 
79.557 

100 
;o 

V XII 
Ar XV1I1 
Si VI 

80.896 
80.9       P 
80.908 

100 

400 
Na VII 79.57! 100 
Si VII 79.615 It» 

■ ftft 

F IX 80.91      P 
Na VII 79.620 Cr XIV 80.916 
Al VII 79635 10 

15C 

Mg VI 80.930 2C0 
Al VII 79.690 N VII 

Mg VII 
80.96     P 
81.024 100 

Mg VIU 79.695 "*nft 
Mn XIV 79.720 Iftft 

Si VI 81.030 350 
Na VII 79.761 10 

70ft 

Mn XIV 81.05 
Mn XIV 79.761 V xn 81.077 200 
Al 79.783 50 

V XII 
Mg VI 

81.098 
81.106 

50 
300 

Na VII 79 786 tft 1 U 
Mg VI 79.817 Si V 81.113 100 
Mn XIV 
Mg VI 

79.8~"> 
79.830 

300 
Aftft 

Ti XI 
Mg VII 

81.Ü9 
8i.l33 

1 
300 

Mg VI 79 857 400 
Fc XIII 
Na IX 

81.161 
81.175 500 

Mg VIII 79.880 7flfl 
Na VII 79.893 IflfM ,>UVQ 

Al VI 81.176 50 
Al VII 79.919 %(M\ 

Na VIII 81.210 500 
Al VII 
Na VII 

79.952 
80.008 

J.UV 

250 
300 

Al VII 
Mg VIII 
Ti 

8! 234 
81.304 
81.306 

50 
100 

1 
Al 80.014 1ft IU 
Fc XII 80.022 1 s I J 

Al VI? 81.339 10 
Mg VI 80.032 ?ftft ZUU 

Na IX 81.350 500 
Mn XIV 80.06 ..Ig VIII 81.368 10 
Mg VI 80.075 200 

Ne VI! 
Na VII 

81.37 
81.430 

110 
100 

Na VII 80.133 1ft IU 
Fe XII 80.160 Si VII 81.449 50 
Na VII 80.174 10 

4004 

Na VI 81.498 200b 
Mg VIII 80.229 Na VII 81.498 200b 
Fc Xil 80.23 24 

O VII 
Co XI 

81.50 
81.507 

100 
300 

Na VII 80.245 100 
400d Mg VIII 80.255 V XII 81.513 400 

AI VIII 80.320 '.ft Na VI 81 543 lOOd 
Na VI 80.345 

V XII 81.556 50 
Mn XIV 80.38 Si VII 

Al 
81.558 
81.560 

250 
100 

Co IX 30.38 
Si VI 80.395 ?5ft 

Na VI 81.584 lOOd A 
Ai 80.403 f ft IU 

Si VII 81.620 600 
Mg IX 80.428 ivy 

Fe XII 81.651 80 
Si VI 80.449 500 

Al 8i.667 100 
Mg VIII 81.732 300 

Mn XIV 80.46 
Ai VIII 80.483 lOd 

250 
3ÜU 

Al VI 81.738 50b 
Si VI 80.49! 

AI VII 81.738 S0b 
Si VI 80.501 Mg VIII 81.790 200 
P VII 80.507 50 

Al VII 
Cr XIV 

81.806 
81.838 

200d 

Ne VII 
Co IX 

80.533 
80.54 

520 
60 
1^ 

Mg VIII 81.844 400 
Fc Xh 80.55 

Na VII 81.855 400 
Mg VI 80.563 Iftft 1UU 

Bc III 
o v;i 81.89 

Si VI 80.577 emu 81.89 150 
Si VII 81.895 500 

Na VI 
Si VI 
Al VIII 

80.645 
SO 598 
80.704 

10d 
500 
100 

1 it 

Mg VII! 
Fe XII 

81.943 
81,943 

200 
93 

Mg VI 80.724 Mg VIII 
Si VII 
Al VI 

81.979 200 
Si VI HO.725 500 81.998 

82.082 
150 
70 

744 



82.105 FINDIMG LIST 84 801 

Ekmcm Wavikneih Intensity Multiple! Element WavekDgtb ,'ntensii)' Mülüplei 

Al 
Mg 
Ti XII 
Ai 
Ne VI! 

Fc XII 
Mg VI 
Mg VIII 
Al VI 
Ne VII 

Ti XII 
Mg VIII 
Al VI 
Ti XII 
Ti XII 

Be III 
Al 
Fc IX 
Mg VI 
Na VII 

Co XI 
Al VIII 
Al 
Mg VIII 
Si 

Na Vil 
Na VII 
Mg VII) 
Fe XII 
Co XI 

Mn X 
Mg VIII 
Fe XII 
Mg VI 
Ni X 

82.105 
82 l\i 
82.121 
82.128 
82.198 

82.226 
82.238 
82.238 
82.267 
82.268 

82.307 
S2.317 
82.338 
82.344 
82.368 

82.38 
82.423 
82.43 
82.475 
82.516 

82.527 
82.543 
82.582 
82.598 
82.622 

82.636 
82.685 
82.709 
82.744 
82.759 

82.78 
82.822 
82.837 
82.853 
82.892 

Al 82.908 
Mg VII 82.940 
Mg VII 82.969 
Na XI 82.97     P 
Si VI 83.006 

Mg VII 83.015 
Mn X 83.03 
Al 83.102 
Ni X 83.108 
äi VI 83.,28 

Na VII 83.180 
Co XI 83.190 
Be III 83.20 
P XV 83.2       P 
Mn XIII 83.23 

Na VIII 83.240 
Si VI 83.2J8 
Si VI 83.283 
Na VIII 83.288 
Fe XX 83.3 

Ni X 83.320 
Al 83.335 
Si VI 83.358 
Na VIII 83.391 
Mg VI 83.403 

Mg VII 83.403 
Mn XIII 83.41 
re IX 83.45 
Al VIII 83.465 
Mn X 83.48 

70 
10 
90 
70 

500 

200b 
200b 
50 

700 

6 
300 
10 
20 
6 

50 
30 
100 
10 

70 
150 
50 

200 
50d 

10 
10 

200 

200 

400 
300 
35 
100 

2 

50d 
400 
400 

200 

500d 
200 
10 
25 

750 

!00 
300 

700 
250 
50 

800 

2 
10 

400 
900 
400b 

400b 

40 
50 
350 

Mg VI 
Mg VII 
Mn XU» 
C' v: 
Mg VI 

Mg VII 
Mg VII 
Si VI 
Mg VII 
Al VIII 

Na VI 
Si VI 
N VII 
Ni X 
Si VI 

Mg VII 
S. VI 
Sc X 
Mg VII 
Mr XIV 

Si VI 
Ni XX 
Al VII 
Co XI 
Sc X 

Mg VII 
Sc XI 
Mg VII 
Si VI 
Al VII 

Mg VII 
Co XI 
Na VIII 
Si VI 
Si VII 

Mg VII 
Mg VIII 
Mn XIV 
Al VII 
Mg VII 

Ni X 
Mr X 
Sc X 
Ne VII 
Na VII 

Fe XIII 
Mn X 
Ne VII 
Sc XI 
Sc XI 

Ni X 
Sc XI 
Al 
S XVI 
Fe XII 

Cr XIII 
Mg VII 
AI VI? 
Ni X 
Ti X 

Mg V! 
Ue III 
Fe XII 
Sc 
Al VI? 

83.519 
83519 
83 52 
83.526 
83.560 

83.560 
83.587 
83 61! 
83.635 
83.635 

83 639 
83.639 
83.65 
83 6^6 
83 684 

83.716 
83.729 
83.760 
83 766 
83.78 

83.802 
83.82 
83.831 
33.861 
83.901 

83.910 
83.958 
83 959 
83.965 
84.007 

84.025 
84.0*9 
84.050 
84.082 
84.082 

84.087 
84.087 
84.09 
84.098 
84.189 

84.194 
84.2 
84.204 
84.212 
84.221 

84.275 
84.28 
84.292 
84.351 
84.393 

84.418 
84.433 
84.479 
84.48 
84.491 

84.616 
84.642 
84.650 
84.659 
84.711 

84.745 
84.758 
84.768 
84.777 
84.801 

300!? 
300b 

400 
200b 

200b 
200 
400 
10 
10 

100 
150 

10 
50 

300 
50 
40 
500 

300 

350 
100 
100 

300 
40 

400d 
10 

200 

500 
200 
500 
600b 
6O0b 

300b 
300b 

100 
10 

200 
200 
400 

200 
200 
40 
50 

5 
100 
10 

50 
500 
100 

5 
6 

200d 
100 

100 
20 

745 



84.827 FINDING LIST 87 317 

Eleateai Wavelength Intensity Muiliplet Klcmcni Wavelength Iotcnsily Mulliplet 

Mg VHI 
Ai W> 
Na VII 
Ti XI 
Cr X!I1 

Mg VIII 
Al VI? 
Al 
Mg VIII 
Mg 

Fe XII 
Mg VI 
Mg VIII 
Si V 
A! 

Ne VII 
Si VII 
Mg VIII 
Na VII 
Ti X 

84.827 
84.828 
84.»32 
84.835 
84 898 

84.919 
84.928 
85.046 
85.064 
85.091 

85.14 
85.153 
85 153 
85.175 
85.189 

85.19 
85.219 
85.248 
85.260 
85.262 

Si VII K'.289 
Ne VII 83.29 
Ti XI 85.290 
Na Vli 85.297 
Mg VII 85.J36 

Mg VII 85.407 
Al VI 85.423 
Ne VII 85.43 
Na VII 85.458 
Fe XII 85,477 

Al VI 85 515 
Ni X 85.523 
Cr XIII 85.566 
Al VI 85.569 
Mg VI 85.577 

Si V 85.579 
Si VII 85.584 
Mg VIII 85.599 
Si 85.614 
Mg VI 85.622 

Al VI 85.622 
Al V 85.662 
Fe XII 85.669 
Si VII 85.698 
Al VI 85.724 

Mp VHI 85.749 
Ni K 85.753 
Al V« 85.764 
Al V 85.804 
Al VI 85.8!7 

Na Vlll 85.826 
Nü VIII 85.861 
Al VI 85.865 
Na VIII 81 887 
Al V 85.922 

Na VIII 85.936 
Al VI? 85.970 
Na   VIII 85.992 
Al VI 86.020 
Mg VII 86.032 

Na VIII 86,039 
Cr XIV 86.057 
O VII 86.07 
Al VI 86.070 
Al VI 86.097 

10d 
70 
10 
6 

200 

100 
10 
1 

10 
10 

10b 
10b 

500 
10 

150 
100 
200 
300 
10 

500 
190 

3 
300 
10 

700 
100 
340 
400 
30 

1000 
25 

300 
200 
200 

300 
500 
300 
20 
300 

300 
50 

100 
300 

400 
5 

400 
350 
350 

200 
300 
100b 
300 
iOb 

100 
10 

300 
150 
200d 

500 

2n 
150 
150 

Mg VII 
Al VI 
Fe X! 
Cu X 
Cr XIV 

Cu X 
Mg VIII 
Al 
Ni X 
Cu X 

Mg VIII 
Al 
Na VIII 
Al 
Na VIII 

Mg VIII 
Cu X 
Al 
Mg VIII 
Ni X 

Nc VII 
Na VIII 
Fe XI 
Na VIII 
Al 

Na VII 
Na VII 
Al VII 
Al vn 
Cu X 

F VII 
Na VII 
Na VIII 
Mg VII 
Fe XI 

Cu X 
Cu X 
Mg VI 
Ne Vil 
Mg VIII 

Ni X 
Al VII 
Na 
Cu X 
Cu X 

Al 
Mg VW 
Cu X 
A! V 
Fe XI 

Al VII 
Ni X 
Ms VII 
Cu X 
Na V7 

Na VII 
V CI 
Mg VII 
Al VII 
Na VI 

Na VIII 
Mn IX 
Al V 
Mn XIII 
Ni X 

86.147 
86 147 
86.149 
86.160 
86.164 

86.204 
86.234 
36.282 
86.300 
86.336 

86.359 
86.360 
86.381 
86.393 
86417 

86417 
86.422 
86.427 
86.440 
86.464 

86.47 
86.479 
86.513 
86.530 
86.540 

86.5% 
86.652 
86.671 
86.689 
86.720 

86.728 
86.758 
86.758 
86 762 
86.772 

86.776 
86 792 
86.807 
86.818 
86.847 

86.865 
86.887 
86.890 
86.907 
86.964 

86.975 
87,017 
87.0!H 
87.020 
87.025 

87.060 
87.077 
87.13! 
87.135 
87.141 

87.141 
87.166 
87.175 
87.176 
87.211 

87 211 
87 24 
87.279 
87.30 
87.317 

10 
200 
10 

100 

:oo 
100 
50 
60 
140 

100 
100 
400 
100 
500 

200d 
10 

100 
200d 

5 

600 
100 
100 
10 

400 
500 
10 
50 
10 

10 
300b 
300b 
100 
200 

90 
10 

200 
190 
200 

2 
750 
10 
90 

1 

10 
100 
90 
100 
120 

600 
I 

500d 
I 

I0Öb 

100b 
600 
400d 
300 
700b 

700b 
150 
50d 

25 
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87 334 FINDING LIST 90.453 

Kiement Wavelength Inler.jily            Multiple! Bietnen: Wavelength Intensity Multiple! 

A! VI 87.334 4O0 Na VI 88.583 100 
V XI! 87.36 Co IX 88.63 80 
Mn XIII 87.40 Al V 88.636 !00b 
Mg VI 87.406 10 Ti 88.642 1 
MG XV 87.47 Mg VII 88.680 600 

Na VII 87.471 10 Ai V 88.688 200b 
Cu X 87.516 50 AI V! 8;i88 100b 
Mn IX 87.52 200 Na VII 88.698 200 
Na 87.524 200 Mn IX 88.74 200 
Al VI 87,544 350 Na VII 88.747 300 

Al VI 87.592 500 Co XIX 88.81      P 
Al VI 87 629 100 Al V 88.817 50 
Al VI 87.655 650 Mg VI 88.827 200 
Mg 87.660 10 Si XII 88.84 
Ni X 87.68U 15 Na VII 88.865 400 

Cu X 87.703 100 Mn IX 88.89 2O0 
Mg VII 87.722 *00 Mg XII 88 9!      P 
Ti XI 87.725 35 Na VII 83 9i4 200 
Mg VII 87.767 400 Al V 88.945 1 
Ai V! 87.783 250 Mg VI 88 952 200 

Mn IX 87,79 100 Ti 88.961 1 
Mn XV 8,.80 Co X 88.99 90 
Ai VI 87.802 250 Ne VII 89.02 130 
Ne VII 87.85 200 Mg VI 89.021 10 
Al VI 87.866 350 Fe XI 89.104 200 

V X) 37.868 800 Ti 89.181 1 
Al VI 87.887 250 Fe XI 89.185 100 
Mg VII 87 889 500 Mg 89.256 100 
Al 87.932 100 Mn XIX 89.3 
Cu X 87.932 100 Ne VII 89.368 500 

Mn IX 87.94 300 Mn IX 89.39     P 
Ti 87.972 6 Mg VII 89.407 200 
Cu X 87.983 40 Mg VI) 89.448 200 
Fe XI 87.995 10 Mg VII 89.476 10 
Si VII 88.008 150 Mg 89.556 !0 

Mg VIII 88.016 200 Ft X 89.577 10 
Cu X 88.020 60 Mg VI 89.649 10 
Fe XI 88.029 10 Fe XI 89.703 10 
Cu X 88.032 120 Sc X 89.736 40d 
Al VII 88.033 900 Na VIII 89.759 200 

Na VI 88.038 100 Mr; IX 89.77 200 
Ne VIII 88.092 850 Fc XI 89.771 10 
Al 88.108 100 Ti 89.814 3 
Na VI 88.143 200d Na VIII 89.818 300 
Fe XI 88.167 10 Ti XII 89.844 b0 

Al VI 88.170 1000 Mn IX 89.89 200 
Na VI 88.223 100 Na VIII 89.948 400 
Mn IX 88.23 250 Cr XIII 89.99 
Al 88.241 10 Mn IX 89.99 400 
Na VI 88.246 200 Fe XIX 90.0 

Na VI 88.270 3O0d Cr XIII 90.07 
AI VI 88.273 750 Mn IX 90.08 450 
Ti 88.284 1 Mg 90.165 10 
Be III 88.314 330 er XIII 90.!7 
Al VI 88.325 100 Fe XI 90.170 10 

Na Vi 88.-,40 lOOd Na VII 90.173 100 
Al VI 88.376 750 Al VI 90.700 1000 
Na VI 88.387 10 Fe XI 90.205 100 
Mn IX 88.-0 300 Na VII 90.252 400b 
Al V 88.425 100 Na VIII 90.252 400b 

Co IX 88 44 <■■ Na XI 90.31      P 
Na VI 88.460 100 Mg VII 90.338 100 
A! V! 88.469 250 Fe Xi 90.345 !0 
N VII 88.51      P Mn XII 90.373 
Al V 88.539 400b Si V 90.453 200 
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90.463 
FINDING  LIST 93.486 

.Ural CM Wavelength Intensity            Multiple! i      Element Wavelength Intenuty Multiple: 

M|: 
Na VI 
Co X 
Fe XV 
Ti XII 

90.463 
90.468 
90.47 
90.503 
90.512 

10 
300 
80 
10 
90 

Si VI 
Ti X 
Na VI 
Ti X 
Cr XIII 

91.798 
91.806 
9! .836 
91.855 
91.855 

200 
0 

10 
0 

4Cöb 
Na VIII 
Ti Xli 
Al VII 
Mn IX 

90536 
90.547 
90.550 
90.60 

500 
6 

300 

Na VII 
Cr XIII 
Al V 

92.003 
92.01 
92.039 

500 

10 
Al V %630 250b 

Mg VIII 
Cr XIII 

92.12? 
92.16 

lOOd 

Al VII 
Al V 
P VI 
Cl XVII 

90.630 
90.646 
90.647 
90.7       P 

250b 
100 
500 

Mn XI 
Mg VII 
Ti 

92.240 
92.256 
92.272 

300 
1 

Al V 90.701 200 
Mg VIII 
Mg V 

92.324 
92.409 

10 
iOd 

Mn XII 90.701 
Mg VII 
Na VI 

90.706 
90.746 

400 
i0 

200 

Mg V 
Mg VII 

92.428 
92.503 

10d 
10 

Al VII 
Cu XXI 

90.772 
90.81      P 

Mg V 
Cr XIII 
Ti 

92.534 
92.54 
92.581 

10 

1 
Mg VII 90.815 300 Mg V Na VII 90.830 10 

92.588 10 
Cr XIII 90.85 

Na VT 92.608 IOd 
Si V 
Al  VI 

90.852 
90.858 

200 
600 

Cr XIII 
Al VI 
Al VI 

92.61 
92.626 
92 636 

750 
2.X) 

Cr XII 90.86 
Mg VI 90.897 600b 

Mn XI 
Mg V 
Mg 

92.640 
Mg VH 90.897 600b 

92.641 10 
T: XI 90.908 1 92.685 10 
Al V 90.914 200 

Na VII 
Na VII 

92.774 
92.809 

200 
100 

Ti XI 
Ti XI 
Al V 
Fe XIV 
Mg 

90.927 
90 966 
90.982 
91 009 
91.013 

3 
3 

50d 
20 
10 

Fe XI 
Na VII 
Ne VII 
Fe XI 
Al VI 

92.81 
92.843 
92.850 
92.87 
92.875 

IOC 
90 

500 
O Vli! 
«In IX 
Al 
Na VII 
Al " 

91.02 
91.02 
9! .023 
91.064 
91.078 

250 
400 
500 
200 

10 

Na VII 
Mg VII 
Na VI! 
M? VII 
Si 

92.883 
92.898 
92.930 
92.934 
92.957 

100 
200 
200 
200 

50d 
Mg 
Na VI 

91.129 
91.268 

10d 
100 

Mg VI 92.964 100b 
Fe XIV 91.273 

Mg VII 92 964 100b 
Mg VII 
Al VI 

91.302 
91.332 

10d 
500 

Al VI 
Na VII 
Fe XI 

92.970 
92.976 
93.02 

250 
400 

Si VI 
Mg IX 
Fe XI 

91 369 
91.385 
91.394 

200 
IOd 

V XIII 
O VI 

93.025 
93.03 100 

Na VI 
Mg VII 

91.414 
91.460 

10d 
10d 

Cii X 
Na 
Mg V 

93.069 
93.070 
93.109 

25 
10 

100b 
P VI 
Fe XI 

91.471 
91.472 

500 Mg VI 93.109 100b 
Na VI 
Al VIII 
Ni X 

91.475 
91.487 
91.527 

10 
50 
40 

Na VIII 
Na VIII 
Na VIII 
Al VII 

93.120 
93.197 
93.242 
93.269 

100 
10 

200 
10 

Ne VII 
M3 VH 
Fe XI 
Mn X! 

91.564 
91.573 
91 63 
91.646 

260 
iOO 

Al VII 
Na VIII 
Na VII 

93.29' 
933i3 
93.393 

520 
10 

4M 
Fe XI 91.733 

Sc IX 
Ti XI 

93.393 
93.395 

100 
6 

Na VI 
Cr XIII 
Al V 
Ni X 
Cr XIII 

91.737 
9! 749 
91.750 
91.790 
91.792 

10 
200 

50 
60 

300                                        i 

Cr XIII 
Fe XI 
Na VII 
Fe VIII 
Na VII 

93.42 
93.4.33 
93.434 
93.46 
93.486 

400 
100 
500 

  =~===:=s=r-== — —  
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93.493 FINDING  L.IST 96.198 

Element Wivelctigtc lnlcnsiiv Multiple! 

Mg Vi 
Ca X 
A! VII 
Na VII 
A! VII 

Ti XI 
Kc VIII 
Ti XI 
Mg VIII 
A) V 

Na VIII 
Mg 
Al V 
Fe XX 
O VI 

A! V 
Al V 
Sc iX 
Na VII 
Ti 

Mg VIII 
Fe XVIII 
Al V 
Mg VIII 
Al V 

V XIII 
Fe X 
Na VII 
Mg VII 
Mg VII! 

Ti XI 
Ti XI 
A! V 
Al V 
Al V 

Mg VII 
Al V 
Na VI 
Mg VII 
Mg VIU 

Na VII 
Ne VII 
Al V 
Mn XI 
Nc V.'I 

Al V 
Ne VII 
Na VII 
Ti 
Mg 

Mg V 
Na VI 
Sc XI 
Ne VH 
Al 

Ni XX 
Ne VII 
0 VI 
Sc X 
Mg VII 

Sc X 
Mg VII 
Sc X 
Sr XI 
Mg VI! 

93.493 
93 502 
93 516 
93.528 
93.542 

93.589 
93.61 
93.626 
93.650 
93.654 

93.670 
93.720 
93.755 
93.8 
93.84 

"3.855 
93 880 
93 (589 
93 898 
93 909 

93.9U 
93.94 
93.955 
93.972 
93 >81 

93.994 
94.012 
94.020 
94.043 
94.043 

94.053 
94.085 
94.089 
94.117 
94.160 

94.174 
94.187 
94 208 
94.276 
94.276 

94.288 
94.29 
94 321 
94.327 
94.36 

94.394 
94.40 
f    168 
v 570 
94.721 

94.793 
94.827 
94.888 
94.89(1 
94.970 

9.;.97 
94.986 
95.02 
95.02 
95.027 

95.05 
95.089 
95.09 
95. H7 
95.139 

300 
50 

100 
100 

20 
200 
10 

20öd 
20 

400 
lOOd 
35P 

1>C 

200 
70 
!00d 
200 
10 

10 
400 
300 
10 

100 

400 
10 

400b 
400b 

35 
3 
?0 

120 
100 

300 
100 
100 
200b 
200b 

600 
400 
10 

500 

10 
400 
700 

3 
100 

10 
I0d 

300 
150 

300 
200 
40 

400 

40 
10 
40 

<00 
100 

Kleinem Wavelength Intensity nfulüplet 

Na VI 
Mg VII 
Mg VII 
Na Vi 
Ti 

Mn XI 
Na VI 
Fe X 
Fe X 
Mg VI 

Mg VII 
Mn XI 
Al 
MR VI 
Mg VII 

Al VI 
Mg Vi 
Mg MI 
St XIV 
Na VIII 

Mg V 
Mg VII 
Mg V 
Al 
Mg VI 

Mg VII 
Ti 
Mg VI 
F VII 
Al 

Ne VII 
Cr XVIII 
F VII 
Na 
Mg V 

Mg VI 
AI V 
Nc VII 
Co IX 
Al 

Mg V 
Ti 
Na VT 
Mg V 
Al VII 

Ti 
Na 
Mg V 
Mg VII 
Si V! 

AI VI? 
Co IX 
Mg V 
Mg VI 
Cr XII 

O VII 
Fe X 
Na VI 
P XV 
Al V 

Mg V 
Mg VI 
Ti 
Na VI 
A! VII 

95 !82 
95.233 
95.259 
95 263 
95 293 

95.299 
95 319 
95.338 
95 374 
95.385 

95.385 
95.390 
95 405 
95.421 
95.42! 

95.436 
95 483 
95.483 
95.5 
95.55! 

95.556 
95 556 
95.592 
95.624 
95,637 

95.637 
95.640 
95.675 
95.697 
95.720 

95.75 
95.76 
95.775 
95.7% 
95 803 

95.803 
95.835 
95.84 
95.852 
95.859 

95.909 
95.929 
95.933 
95.965 
95.965 

96017 
96.018 
96.019 
96 019 
96.020 

96.071 
96.076 
96.085 
96.C85 
%.!? 

96.12 
96.122 
96.124 
96.13 
96.150 

96.159 
96.159 
96.170 
96.196 
96.198 

100 
100 
100 
100 

3 

!0 
100 
300 
400b 

400b 

10 
400b 
400b 

100 
500b 
500b 

200 

100b 
100b 

10 
100 
300b 

300b 
3 

300 
10 

200 

700 

100 
10 

200 

200 
100 
25C 

2 
10 

äOOd 
3 

300 
100 
20oa 

3 
100 
200b 
200b 
'OO 

10 
4« 

100b 
100b 

300 
400 

10 

50 

10b 
100 

1 
100 
50 
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96.22 

/Jemen! 

Mo XVIII 
Mg VI 
Ti 
Mg VI 
Mg Vi 

Co IX 
Na VI 
Al VII 
Mn VIII 
Cr XII 

Mg VI 
Si V 
Al VI 
Mg VI 
Na VI 

Si VI 
Cr XII 
Co IX 
Na 
Ms VI 

Al VI 
Mg VI 
Ti 
O VI 
Fe X 

Mg V! 
Na VII 
Mg VI 
Cr Xlü 
Na VII 

Mg VI 
Na VII 
Mg VI 
A! 
Mg VI 

Fe X 
I« 
Si V 
Cr XIII 
Mg VI 

Mg VI 
Co IX 
Mg V 
N VI 
Mn VIII 

Mg V 
Mg VIII 
Ne VII 
Mg VIII 
Mg V 

Co IX 
Fe X 
Mg V 
Mg VIII 
Na VI 

V XII 
Mg V 
Mg VIII 
Sc XI 
Na VII 

Sc XI 
Fe X 
Co IX 
Na VIJ 
V XI? 

FINDING LIST 
99.377 

Wavelength Inttraily Muiuplc! K lenient 

96 22 
96.240 100 
96 246 I 

96.256 200 
96.303 200 

96)05 j 
96 307 100 
96.319 10 
96 33 60 
96.35 

96.388 100 
96.439 750 
96.442 10 
96.467 10 
96.475 300 

96.-egg 500 
96 50 
^6 541 10 
96 572 10 
96.670 200 

96.673 50d 
96.704 200 
96.731 3 
96.78 250 
96 788 200 

96.797 100 
96.845 100 
96.857 100 
96 86 
96.872 200 

96.903 • ö 
96.922 300 
96.939 400 
96.939 10 
96.973 400 

97.122 300 
97.142 ! 
97 143 500 
97.25 
97.251 500 

97 278 500 
97.355 5 
97.391 100 
97.4  p 
97.41 70 

97.439 200 
97.465 200 
97.502 730 
97.525 10 
97.563 100 

97.587 15 
97.591 10 
97.606 200b 
97.606 200b 
97.636 10 

97.642 50 
97.686 100b 
97.686 100b 
97.777 300 
97.790 100 

97.830 400 
97.838 10 
97.854 15 
97.907 200 
97.938 200 

T Na VI! 
Mn XI 
Mg VII 
Mn XI 
Na VII 

Na VIII 
Ne VIII 
Fe XIII 
Sc 
Na VII 

Sc 
Si V 
Mg V 
Ne VIII 
Mg V 

N VI 
Na VI 
Sc 
Fe VIII 
Na VII 

Fe XIII 
Na VII 
Mg V 
Mg V 
Mn XI 

Mg V| 
Fe XIII 
Mn XI 
Fe VIJ! 
V XII 

Mg V 
AI VI? 
F VIII 
F VIII 
Mg V 

Fe XIII 
■Mg V 
Sc 
Sc 

i    Mg v 

Mg VI 
Mg VII 
Na VI 
Mn XI 
Mg V 

Mg VI 
Co IX 
F VI 
Kr X 
Mg V 

Si VI 
Mn XIX 
F VI 
N VI, 
Mg V? 

Al V 
F VI 
Mg V 
Mg VI 
Co IX 

Al V 
Co XIX 
Mg VI 
Mn XI 

Wavelength 

98.016 
98.023 
98.032 
98.064 
98 080 

98.080 
98.115 
98.128 
98.180 
98.188 

98.192 
98.209 
98.235 
98.260 
98 27! 

98.3 
98.3 
98.323 
98.37 
98.378 

98.387 
98.394 
98.406 
98.444 
98.477 

98 508 
98.523 
98.538 
98.54 
98.630 

98.636 
98.684 
98.707 
98.799 
98.805 

98.826 
98.872 
98.889 
98.911 
98.983 

y8.983 
98.983 
99.004 
99.02 
99.025 

99.025 
99.042 
99.044 
99.06 
99.067 

99.095 
99.1 
99.105 
99.13     P 
9>.149 

9'200 
9 203 
59.205 
99.279 
99.284 

^9.290 
99.30     p 
99 333 
99.356 
99.377 

Inttntity 

100 

¥H! 

3O0b 

300b 
850 

25 
200 
300 

100 
100 
!00 
*70 
200 

Multiple! 

20 
300 
200 
300 

300 
100 
10t.- 

300 
15 

300 
300 

200 
10 
10 
10 

200 

100 
30Od 
100 
400b 

400b 
400b 

10 

200b 

200b 
40 
10 

200 

500 

15 

10 

50 
10 

1 
400 

! 

400 

6 
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99.421 FINDING  LIST 102.285 

Element Wavcknglh Intensity            Multiple! Element Wavelength Intensity Multiple! 

Na VII 99.421 400 Ai VI 100.919 200 
Al V 99 427 200 Sc 100.924 100 
Si VI 99.460 750 Na V 100.94? 10 
N VI 99.5        P Mg V 100 949 10 
Na VI 99 500 10 Ca IX 100.958 80 

V XIII 99.523 Si VI 100.963 50 
Mg V 99 535 100 Al VI 101.027 150 
Al V 99.544 100 Cr XIV 101 05 
Na VI! 99.556 400 Ca XX 101.1        P 
Kr X 99.57 Co IX 101.107 2 

Si VI 99.598 500 Ti 101.111 3 
Mg V 99.610 2C0 Si VI 101 160 10 
Al V 99616 350 Kr X 101 20 
Na VI 99.617 100 Na VII 101.201 iO 
V XIII 99.625 Mg 101.322 100 

0 VI 99.68 250 Na VI 101.348 10 
Na VI 99.680 100b Ti X 101.353 35 
Na VII 99.680 100b Cr XII 101.39 
Kr X 99.69 Kr X 101.39 
Mg VI 99.713 300 Mg 101.398 10 

Mg VI 99.738 300 Co IX 101.41Ö 2 
Al V 99.769 20 Cr XIV 101.42 
Mg V 99.788 100 Fe X 101.435 
Kr X 99.86 N VI 101.46      J> 
Co IX 99.921 90 Cr XII iO! 46 

Si VI 99.966 500 Fe XIX 101.5 
Mn XVII 100.00 Mg VI 101.508 200d 
Kr X 100.11 Mg VI 101.556 300 
Mn X 100.173 100 O VI 101.57 100 
Mg 100 196 100 Ni IX 101.657 80 

Ti 100 208 6 Mg V 101.671 300 
Co IX 100.210 15 Be III 101.7       P 
Be III 100.2552 1000 Ni IX 101.701 80 
Kr X 100.30 Fe X 101.733 
Na VII 100.337 iOO Mg V 101.782 300 

Ti 100.359 3 Na VII 101.785 300 
Mg VII 100.374 100 Mn X 101.808 50 
Ne X 10 .41       P Na VII 101.816 300 
Mg VII 100.421 100 Mg V 101.845 W) 
Na VI : 00.469 200 Fe X 101.846 

Na VI 100 5!9 300 Ni IX 101.846 100 
Mg VIII 100.519 10 Mn X 101.854 50 
Mg 100.545 200 Cr XVII 101.91 
Mn X 100.585 200 Sc 101.918 200 
Na VI 100.590 100 Ni IX i01.932 20 

Fe X 100.590 400 Mg VII 101 "56 200 
Ti X! 100.591 6 Ca X 101.977 50 
Mg VIII 100.597 200 Sc X 101 978 600 
Al VI 113.616 600 Mn X 102.030 50 
Co IX 100.636 ? Na VIII 102.043 10 

Ti 100.638 3 Sc IX 102.047 50 
Al VI 100.639 100 Mg VII 102.053 to 
Si VI 100.640 500d Ca VIII 102.0C7 10 
Ca IX 100 645 40 Mg V 102.079 200 
Sc 100.676 'OÜ Fe X 102.095 

Mg VI 100.702 500 Ti X 102.106 20 
Na VII 100.718 200 Mg VII 102.138 100 
Sc X 100.739 100 Kr X 102.16 
Sc 100.781 100 Mg VI 10"\189 500 
Mn X 100.787 100 Fe X 102,192 

Ti 100.835 20 Na VII 102.226 100 
Co IX 100.856 1 Mg VI 102 239 500 
Na V 101.88 10 Kr X 102.24 
Al VI !'4).S<>4 200 Sc 102.251 300 
Mg VI 100.904 400 Ni IX 102.283 10 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   C!   Ar   K.   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   N:   Cn   7n   Ga   Ge   As   Se   Br   Kr 
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102.30 FINDING  LIST 105 159 

I'.lrmcni W»velength Intensity             Muitiplet Element Wavelength Intensity Multiple; 
O VI 
Kr X 

102.30 
102.30 

ISO Fe XVIII 103.96 200 
Ni IX 
Ft X 

102.340 
102.348 

60 
Ni IX 
A! V 

103.981 
IC3 990 

100 
200 

Ni IX 102.364 ! Ni IX 
Na VII 

103 993 
104 000 

'00 
200 

Na VII 
S XVI 

102.390 
102.4        P 

100 Ti 104.015 6 
0 VII! 102.43     P 

Na VII 104.036 220 
Na VI! 
Mg VII 

102.448 
102.471 

10 
300 

Al VI 
Ai V 
Mg V 

104.047 
104.073 
104.100 

■000 
500 
200 

Ni IX 
Ca VHI 
Ni IX 

102.480 
102.482 
102 539 

60 
50 

1 

Al V 
Cr Vll 

104.121 
104.13 

600 
40 

Ti 
N VI 

102.576 
102.6       P 

I 

6 
Mg V 
Li III 

,     Sc XI 

104 140 
104 142    P 
104.142 

200 

40 
Ni IX 
Sc IX 

102.602 
102.653 

100 
100 

1 

Al V 104 !8Ü 70Ö 
Ni IX 
Kr X 

502.710 
102.72 

Mg V 
Mg V 

104.182 
104 214 

100 
(00 

Fe X 102.829 
Sc XI 
Al 

104.219 
104.227 

40 
10 

Sc 
V XVII 

102.835 
102 84 

230 Fe X 104.248 
Si VI 102.846 50 

Mn X 104.310 i i) 
I.i III 102.856    P 

Na 104.314 1.; 
Kr X 102.86 

Mg 
Al VI 

104.342 
104.344 

300 
800 

Sc 102.868 100 Ti Mg VII 102.906 300 104.348 6 
Ne Vlil 
Sc 
Na VI 

102.91! 
102.975 
103.002 

790 
100 

10 

Ai V 
Mg V 
Sc XI 
Na 

104 363 
104.432 
104.4'; 
104.440 

500 
200 
500 

10 
Al VI 
Na VI 
Ne VIII 
Ne VU 

103.062 
103.078 
103.085 
103.09 

10 
100 
830 

Al V 
i    V XII 

Al \l 

104.447 
104.45 
104.466 

500 

400 
Si VI 103.163 100 

Ti 
Al V 

104.466 
104.495 

1 
400 

Fe X 
Na VI 
O VI 
Mn X 
Kr X 

103.164 
103.210 
10.3.26 
103.269 
103.27 

200 
200 
300 

Be III 
Ti X 
Mg V! 
Ti X 
N VI 

104.5 
104516 
104.519 
04.568 

'04.58      P 

0 
300 

0 

Ft X 
Mg V 

103.319 
103.333 10   -A 

V XII 
Sc 
Mg VI 
Mn X 
Fe X 

"H.58 
Na VII 
Li III 
Nf VII 

103.354 
103.359   P 
103.400 

100 

10 

! «.592 
104.597 
104.608 
104.638 

300 
500 
100 

N   IX 
Na V 
Vn X 
Fc IX 
r-   VI 

103.428 
103.482 
103.521 
103.566 
103.6       P 

40 
10 

200 
SO 

Sc 
Ti 
V XII 
O VI 
V XI 

104.658 
104.659 
104.66 
104.67 
104.74 

100 
3 

250 

Kr >. 
Ni IK 
Fe :c 
Mg VII 
Na Vi? 

i03.60 
103.620 
103.724 
103.743 
103.779 

80 

10 
300 

Mn X 
O VI 
Br (X 
Ti 
Na VII 

104 80€ 
104.811 
104.85 
104.861 
104.871 

50 
350 

3 
200 

A!  •■ 
Na Vi: 
Mg   Vfi 
Mi IX 
Al V 

103.805 
103.842 
103.859 
103.87! 
103.881 

500 
200 

10 
60 

700 

Cr XVIII 
Na VII 
Al 
N VI 
Mg 

104.94 
!0*.955 
104 960 
105.0       P 
105.066 

300 
10 

500 
Na VII 
Mg V 
Ni IX 

103.891 
103904 
1C3.926 

400d 
400 

I 

V XI 
Na VII 

105.08 
105.111 300 

Al VI 
Mg V 

'03.940 
103.947 

300 
300 

Sc XI 
Cr VI) 
Mg VII 

105.140 
105.14 
105.159 

600 
160 
100 
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105.170 FINDING  LIST 109 107 

S; lernen! V.'jvcit'jgth lniensiiv             Multiple! ]      Hlcmcnl Wavelength Inleaiity Multiple! 

Sc XI . /5.17U 200 
1      

Mg V 107 661 700 
Na VII 105.205 200 Na V! 107 683 500 
Ft IX 105.208 60 Al V 107 71! 300 
Mn IX 105.256 <0 Na VI 107 742 200 
V XI 105 34 Ti 107.801 '< 
Na VII 105.354 400 Mg VI 107.820 400 
Mg VI 105.410 200 V XI! 107.83 
Li II! 105.468    P Fc VIII 107.872 400 
V XII 105 49 Sc 107.929 200 
Mg VI 105 502 300 Na V 107 934 200b 

Sc 105 578 300 Na VI 107 934 20Ob Mg VI 105 778 100 Al V 107.945 1000 
Na XI 105.82      P I.i III 107999    ? 10 
Mg VI 105.830 100 A! V 108 ÜC4 250 V XI 106.00 Mg VI 108015 300 

Ne VII 106.040 300 Na V 108.017 200 
Na V! 106 040 300 Sc 1C8 026 lOOd Na VI 106.077 300 Ai V 108 057 600 Nc VII 106.086 800 Na VII 108.079 10 
Na VI 106.125 400 Fe VIII 108.083 •;oo 
Ne VII 106.192 800 Ti XII 108.086 10 Na V 
Fe XIX 

106.278 
106.3 

100 Al V 
Mg V! 

108.112 
108.114 

600 
200 Na V 106 302 100 Mg V! 108.148 100 Na 106.345 200 V XVI 108.15 

Na V 106.399 100 Na VII 108.159 !0 V XI 106.42 Na VJI 108.193 200 
Mg 106 453 200 Sc 108.2% 100 Al 106.471 10 V VI! 108.3 
Na V 106.490 100 Al V 108.315 200 

Mg VII 106.524 200d Mg  VI 108 338 1.00 Sc X J06.557 100 Na VII 108.373 100 Na VI 
Cr XVI 

106.580 
106.60 

10 Al V 
Co IX 

108.385 
108.39 

500 
90 Sc 106655 lOOd Fe XIX 108.4 

Na 106.703 lOd AI V 108.404 250 Mg VII 106.707 100 Fe XII 108.440 
V XII 106.781 200 Mg V! 108.44! 10 O vi 106.79 300 Al V 108.446 150 Mg VII 106.809 10 Al V 108.462 500 

V XII 106.820 '0 Ti 108.493 3 
V XII 106.885 4-ii                                           i A! V 108.526 20 Na VI 107.014 2<*. Al IV 108.535 50 
Na VI 107.061 300b Na VI 108.555 400 
Na VII 107.061 300b Fe XII 108.605 

Na VI 107 093 300b A! V 108.616 50 
Na VI! 107.093 300b Co IX 108.66 100 Ne VII 107.099 200 Na VI 108.678 iO N VI 107.15     P Mn XVIII 108.70 
Na VI 107.158 100b Al V 108.707 300 

Na VIII 107.158 100b Na VII 108.733 20T, 
Na VI 107.227 300 Na VII 108 829 100 
V XII 107.25 /.! V 108.851 50 
Sc 107.273 100 Fe XII 108.862 
Na VI 107.288 400 Ti 108.886 3 

Mn X 107.34 Al IV 108.9C7 50d 
Mn X 107.36 V XII 108.93 
Fe XIII 107.384 Mn X 108.93 
Mn X 107.39 Mn X 108.97 
Mn X 107.472 F VI 108.975 100 

Na VI 107.535 300 Fe XII 109.015 
Na VI 107.553 300 A! V »09.021 150 
V XI 107.57 F VI 109.040 150 
Na VI :07.608 400 Sc X 109.072 100 
A< T, 107.620 700 Ti XII 109.107 35 
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109.153 FINDING  LIST !12.178 

hitmen! Wavelength Intensity Multiple! W.vekrofth Inten* 

110.8        P 
110.809 200 
i 10.817 200b 
110.817 200 
110 859 400 

110 878 200 
110 920 200 
110 921 !0 
110.939 200 
110.957 100 

110.962 75 
111.031 300 
111.091 300 
111.152 220 
111 '.60 300 

111.196 100 
111.197 50 
111.199 400b 
lil.199 400b 
HI. 7 10 

111.211 300 
111.247 200 
111.262 400 
111 "*7 
111.345 20 

111.390 200 
111.402 200 
'M.M9 200 
11!    r.7 200 
Ml.4 ' 200 

U1.5w 200 
111.512 100 
111.552 10 
111.552 <;oo 
111.589 '.50 

1 i' .664 6 
111.711 200 
111.713 SO 
111.725 100 
111 746 400 

111 757 100 
!i..781 50 
11!.791 20 
111.793 100 
111.807 430 

111.864 400 
111.879 10 
111.889 20 
111.93      ? 
111.937 40«' 

1 i 1.942 3 
11! .984 lOd 
112.0       P 
112.002 1 
112009 300b 

112.009 300b 
112.01 10 
!12.060 10 
112.077 10 
112.096 40 

112.513 50 
112.116 ! 
112.135 10 
112.153 1 
112.176 3 

Multiple! 

It 
Mg V 
Sc X 
Cu 
Sc X 

Mg V 
Ti XV 
Na VI 
Mg V 
Mg VII 

0 VI 
C VI 
O VI 
N V! 
Fe XXI 

Ti 
Sc 
Si XIV 

Me VI 
Fe XX 
Ti XVI 
Ne VII 
Na 

N VI 
Fe XII 
Ne VII 
Na VII 
Br IX 

O VI 
Sc IX 
Fe XII 
Na VI 
Na VII 

109 153 
109.174 
109.2U2 
109.215 
109.227 

110.029 
110.072 
110.085 
110.121 
l!Q.)21 

! 10.148 
110.22  P 
110 220 
110.23 
110.28  ? 

! 10. 83 
110.306 
110.37  P 
110.474 
110.498 

il0.5 
110.5 
110.56 
110.562 
110.577 

UO.j*  P 
110.591 
110.630 
110.647 
11066 

110.69 
110.718 
110.732 
110.750 
110.778 

I 
10 
40 
120 
100 

Ne X 109.28      P 
Al VI 109 284 350 
Sc X 109.285 300 
Sc X 109 307 10 
Mn XVI! 10935 

Na VII 109.362 !00 
Mg 109.420 100 
Ti i09.509 3 
Fe XII 109 509 
A! VI 109.514 !O00 

Na VII 109519 200 
Br IX 109.59 
Ti 109.593 3 
Sc 109.609 200 
Fe XII 109.712 

Na VI 109.763 :o 
Sc X 109.765 400 
Mn IX 109.783 ' JO 
Sc X 109.805 200 
Mg V 109 812 200 

Ne VII 109.820 20 
Al VI 109.843 600 
Na VI !09.8% 506 
Sc 109.897 300 
Fe XIX 109.9 

Ti 109.904 6 
Ti 109.963 1 
Ai VI 109.974 200 
Ne VII 109.995 470 
Ti ! 10.019 1 

100 
! 

200 
!0b 
10b 

120 

250 

10 
!00 

10 
300 

20 

400 
100 

600 
200 

150 
lOOd 

200 
300 

Al XIII 
Mg V 
Na V 
Na VII 
Mjr V 

Na V 
Sc 
Na V 
Mg V 
Si XIII 

Ca X 
Mg V 
Mg V 
Ne Vli 
Mg VI 

A! IV 
Ca X 
Mg V 
Mg VI 
Nc VI 

Na VII 
Mg V 
Ma IX 
V  XVII 
Ti 

Na VII 
Sc 
Mg V 
Mg V 
Mg V 

Mn IX 
Na V 
Na V 
MR VI 
Al IV 

Ti XI 
Sc 
Fe IX 
Na VI 
Mg VI 

Sc 
A! IV 
Fe IX 
Na VI 
Ne VII 

Mg VI 
Na V 
Mn VII 
Mn XVIII 
Sc XIV 

Ti 
Mp VII 
K XIX 

Na V 

Na VI 
Fe IX 
Mn VII 
Na V 
Fe IX 

K X 
Ti 
Mg VII 
Ti 
Ti 
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112 186 FINDING  LIST ! 16.547 
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lift «19 FINDING  LIST 120.594 

t-lemcr.t Wavelenjlli Intensity            Multiple! Kkmcnl Wjveleojth Intessity Multiple! 

0 VI 116419 250 '1 !      hi VIII 11 «63 150 
le IX 116.42 «0 1     V Vi 118.7 70 Fe VIII 116.4? 50 Mg IV 118.740 5 
Al IV ! 16 464 250 Ne V 118.8 50 Ti XII 116 497 60 Mg V 118.810 500 

P XV 116.5       P Na  VII 118.840 10 He XIX 116.5 Fe VIII 118.89 400 Cr XVII 
Ti XII 

116 53 
116597 90 

Ne  V 
Na VII 

118.9 
118.902 

ie 
10 Ne VI! 116*91 770 Mg V 118.914 10 

Sc 116.770 200 !'i 118915 6 
Fe IX 116.803 50 Si V 118.968 toco N  VI 116 81 11 Al V 118.984 300 Ti 116.9)0 6 Sc XV 118.99 Al IV 116921 150 Na VII IJ9.QM 1Ö0 
Mg VI 116.968 500 Sc \-> 119 049 400 Fe VIII 
V  VII 
Mn XVIII 

117 18 
117.2 
117.2 

500 
150 

Ti 
Na VII 
Na VI 

119.050 
119.100 
119.204 

6 
10 
10b Mg VI 117.226 300 Na VII 119.704 10b 

V XVII 
Sc 
0 VI 

117.23 
117.373 
117 40 

100 
300 

Ti 
Cr  IX 
V   XI 

119.268 
119.269 
119.28 

10 
400 

Al IV 117.410 10 V VI 119.3 60 Cr IX 117.435 200 Cr IX 119.320 200 
Na VI 
Mp VI 
Mn XIX 

117.491 
117.527 
117.6 

400 
100 

Sc X 
V XI 
Fc VIII 

119.332 
119.36 
119 37 

100 

400 Na VI 
Kc VIII 

117 609 
117.65 

300 
300 

Mg V 
Sc IX 

119.401 
119.444 

400 
400 

Na VI 
V VI 

117 699 
117.7 

300 
60 

Mg V? 
Cr IX 

119.447 
119.569 

400 
100 Na V 117.703 10 Cr XIX 119.67      ? 

Kr IX 
Cr XVII 

117.71 
i 17,72      •' 

200 Na V) 
Fe XIX 

119.684 
119.8 

300 

Mn VII 117.808 30 Ti X 119.822 1 
Si V 117.860 IOW Ti X 119.89! 6 Na V U7.876 iO Mg V 119.978 10 Mg 117.880 10 F V 119.986 10 Na VIII 117.909 10 F V 120.032 15 

Cf IX 117.942 600 Na V 120.040 100 Na V 117.990 400 Mg IV? 120.086 lOd Mn VII 11 ,".992 50 Ar VIII 120.09 100 Sc 
V XIII 

118.048 
i 18.08 

200d F VI 
Fe XXI 

120.116 
120.15      ? 

100 

Mg V 118.083 500 Ar VIII 120.16 50 Ti 118.131 6 Ne VII 120.192 50G Mg IV 118.158 !0d Na 120.220 i 00 Cr IX H8.16; 200 Ti 120.226 i 
Ca X 113.174 SO Sc IX 120.236 500 

Sc 
Mn XVIII 

118.179 
118.^ 

100                                  1 Mg IV? 
Na 

120.283 
120.298 

lOM 

1i XVI 118.21 Fe VIII 120.31 i M) Ca X 118.223 100 Sc IX 120.324 5€ Fe VIII 118.28 300 O VI! 120.331 350 

Sc 11X297 300 Ne VII 120.337 700 Mn XIX IP.41      ? Na VI 120.355 10 Mg IV t;«..42i 10 Ti 1 'O^Ot. 1 
Na VI il'i.500 10 Mg VI 1 20.415 !0«i Al V 118.500 500 Na 120.430 10 

V XIII 118.50 Ne VH 120.487 500 Sc 118.552 400 C VI 120.50      P 
Na VI 118.585 10 Mn XIX ,i0.5 
Mg IV? 118.603 100 Ti 120.',59 /.0 Sc 118.616 300 Cu 120.594 150 

7% 
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120.82 FWD1NG  LIST 124.143 

Element Wavelength Intensity             Mtu'.iplel Kieme« Wavelength Intensity Multiple! 
V XVh 
Cr XVII 
Sc 
Na VI 
Na VI 

120.82 
120.84 
120.881 
120.931 
120.973 

Ti 

100                                            Cr XVII 
300                                               V VH 
200                                        |     Co VIII 

122.847 
122.894 
122.91 
122.95 
122.% 

6 
10 

200 
30 

Na VI 
Na VI 
Sc 
Mg VI 
Ne VII 

121.004 
121.004 
121.022 
121.025 
121.13 

100 
100 
200 
500 
500 

Cr IX 
■      C» X 

Co VIII 
Ar VIII 
Ti X 

122.964 
122.995 
123.02 
123.03 
123.036 

200 
50 
40 
50 
6 

Ne VI 
Na V 
Mg VI 
Cr IX 
Mn IX 

121 14 
12!.263 
121.290 
121.293 
121.351 

50d 
10 

300 
600 

Co vm 
F VI 
Ti 
F VI 
V VII 

123.05 
123.051 
123.063 
123.090 
123.13 

20 
10 
6 

10 

Fe XI 
Mn IX 
Ti 
Mg IV 
Ti 

121.419 
121.442 
121.464 
121.549 
1.1.622 

6 
20 

3 

Na VI 
Co VIII 
Mg IV 
F VI 

123.134 
123.17 
123.171 
123.175 

400 
50 

5 
100 

Ti 123.1% 3 
Mn IX 
Mg V 
Fe XI 

121/33 
121.644 
r.i.747 
.21.773 
121.774 

600 
Fe XXI 
Sc 

123.22      ? 
123.223 200 

Na VI 
Ne VII 

400 
260 

Cr IX 
Co VIII 
Ti 

123.226 
123.24 
123.253 

50 
10 
6 

Cr IX 
Ti 
v vi: 
Mg IV 
Na VI 

121.781 
121.783 
121.80 
121.88! 
121 913 

400 
1 

10 
320 

Mg IV 
Co VIII 
Ti X 
Mg IV 
Mg IV? 

123.266 
123.3! 
123.331 
123.372 
123.418 

50 
50 

3 
5 

to 
Mg V 
Ti 
V VII 
V XV 
Ti XIV 

121.922 
121.922 
121.93 
12I.ST7 
121.994 

500 
3 

300 

1 

Co VIII 
Mn XX 
Fe XI 
Mg IV 
Mfe IV 

123.44 
123.48     ? 
123.49 
123.508 
123.569 

10 

200 
5 
2 

Na VI 
Na VII 
Mg V 
F V 
F VI 

122.018 
122.018 
122.034 
122.042 
522.122 

300b 
300b 
400 

10 
100 

Fe XI 
Mg VI 
Cr XVIII 
Ti X 
F V 

123.572 
123.590 
123.60     ? 
123.657 
123.665 

lOOd 

6 
10 

O V 
Ti 
Mn VIII 
F VI 
F VI 

122.128 
122.136 
122.168 
122.169 
122.200 

10 
1 

!50 
10 

200 

Ti X 
Ne V 
V VII 
V XVI 
Mg IV 

123.703 
123.71 
123.72 
123.72 
123.721 

3 
30 

4 
F VI 
Na VII 
Co VIII 
Co VIII 
Na 

122.251 
122.252 
122.27 
122.32 
122.330 

15 
100 
50 
50 
10 

Ca X 
Na VI 
Mg IV? 
F V 
Mn VII 

123.733 
323.744 
123.770 
123.774 
123.799 

125 
400 

e 
100 
100 

0 V 
Ti 
N VI 
Co VIII 
Ne VI 

122.372 
122.376 
122.44 
122.47 
122.49 

10 
6 

7 
70 

200b 

Fe XI 
Fe XI! 
Na VI 
Mg IV 
Na VI 

123.822 
123.822 
123.868 
123.913 
123.929 

300 
1 

500 
Co VII! 
Ne V 
V VII 
Co VIII 
Ar VIII 

122.49 
122.52 
122.56 
122.58 
122.62 

20 
200b 
250 
40 
10 

Ti XI 
F IX 
Na VI 
Mn VII 
Al IV 

23.946 
123.97     P 
123.970 
124.005 
124.034 

6 

200 
150 
400 

Sc XIV 
Sc 
Ne VI 
Cr IX 

122.66 
122.676 
122.69 
122.720 

400 
100 
20P 

Mil VIII 
Na V! 
Ti 
Sc XV 

124.055 
124.059 
124.104 

100 
400 

3 
Sc 122.741 100 Ti X 124.143 3 

-55-206  O - 73 - 49 
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124.153 FINDING  LIST 127.985 

i!era-:ni Wavelength 

124.153 

imen-iity             Multiple! Element Wivcicngth Intensity Multipl-t 

Na VI 400 Mg IV 125.810 ?0 
Cr VIII 124.1*4 200 Sc XV 125.83 
V VII 124.30 V VII 125.87 
Cr XVIII 124.38     ? Na V 125.895 200 
F VI 124.387 300d Ne V 125.9 20 

Ti X 124.391 6 Ti XI 125.940 6 
Mg IV 124.415 100 Ti XI 125.979 20 
F VI 124.440 10 V VII 125.98 400 
Sc 124.464 100 Mn XVIII 126.0 
F VI 124.474 10 Ti XI 126.042 35 

Mg IV 124.52 1 Al V 126 065 750 
Na VII 124.532 10 Na V 126.090 10 
Mg IV 124.539 10? V IX 126.152 400 
Al IV 124.543 300 Na V 126.210 100 
Ti 124.555 1 Ti 126.276 1 

0 V 124.6159 200 Mg V 126.280 400 
Ti 124.632 1 Ti VI 126.330 3 
Mg IV '24.64 40 Na V 126.368 10 
Mg !V 124.650 240 Si Xli 126.43 
Co VIII -.24.65 50 Mg VI 126.450 100 

Fc XI 124.725 Na V 126.458 :o 
Mg IV 124.761 80 Mg VI 126.488 100 
Fe XXI 124.77      ? Mg V 126.544 200 
Ar XVIII 124.8       P Na V 126.557 200 
Ti XVI 124.82 Ti VI 126.566 1 

Na VI 124.850 10 Mg IV 126.600 4 
Mg IV 124.870 100 Na V 126.608 100 
Co VIII 124.88 80 K VII 126.650 10 
Ti 124.940 6 Ti X 126.65! 20 
V XVIII 124.94      ? Mg V 126.677 10b 

Mg IV 124.989 70 V XVII 126.71 
Mg IV 124.994 90 V IX 126.732 250 
Cr XVII 125.00 V IX 126.765 250 
V XVI 125.1! Si XII 126.77 
Co VI11 125.16 80 Na V 126 779 10b 

Na V 12.5.178 400 Na VI! 126.779 10 
V VII 125.19 In XII 126.786 40 
Ti 125.195 1 Mg IV I26.8Ö0 20 
Mg VI 125.206 300 V IX 126.810 20 
Na V 125.216 400 Na V 126.814 !00b 

Co VIII 125.27 60 Na VII 126.814 100 
Na V 125.286 500 Na V 126.920 10 
Co VIII 125.34 100 F VI 126.923 500 
Cr XVII 125.35 Mg IV 126.960 10 
Co VIII 125.35 100 Na V 126.985 10 

Na VI 125.383 10 Mg 127.013 10 
V IX 125.420 600 Na V 127.036 10 
Na V 125.428 300 V IX 127.068 500 
Cr XVIII 125.44 Cu 127.105 200 
Ti VI 125.456 10 V Vil 127.11 200 

Ti X 125.456 10 K VII 127.151 20 
Mg IV 125.459 100 Sc XI 127.156 500 
Mg VI 125.459 300b Mg IV 127.165 5 
Na V 125.461 300 Zn XII 127.346 40 
Fe XXII 125.47     ? Cr XIX 127.41      ? 

Al V 125.525 750 Na V 127.444 400 
Co VIII 125.57 30 Na V 127.473 400 
Fe XI 125.587 10 Zn XII 127.631 40 
Mg V 125.600 400b F VII 127.653 400 
?.g VI 125.600 400b Ne VII 127.663 710 

Sc 125.610 100 F VII 127 796 500 
V VII 125.62 Na VI 127.837 400 
Ti V! 125.689 6 Sc XVI 127.844 200 
Cr VIII 125.728 100 Na 127.953 100 
Ti 125.744 3 Sc IX 127.985 50 
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i28.02 FINDING LIST 131.807 

l-icmenl 

Al XIII 
Na V 
Sc IX 
Na V 
Ne X 

Wavelength 

Sc 
Cr XV1I1 
Ti 
Na 
Cu 

N V 
O V 
Sc XI 
Cu 
Ti VII 

Ca XIV 
O V 
V VI 
O VII 
Ti XVI 

N V 
Ti VI 
O VII 
Zn XII 

N V 
K XIX 
Ti 
Sc XVI 
Ne V 

Ti 
N V 
Ne V 
Na VI 
Ti XVI 

Ti VI 
V XVI 
Ca IX 
Ti VI 
Sc 

Ts 
N V 
Ti XIV 
Cu 
Ti 

Mn XX 
Ca IX 
Ca IX 
Sc 
Na IV 

Cu 
V VI 
Ti VII 
Cu 
MglV 

Ti VII 
AI IV 
O VI 
N V 
MglV 

O VI 
Si XII 
Ca IX 
Na V 
Mg IV 

128.02     P 
128 025 
128.035 
128.051 
128 06     P 

128.088 
128.10 
128.111 
128.112 
■28.123 

128.229 
128.235 
128.247 
128.255 
128.269 

128.28 
128.29-/ 
128.382 
128.412 
128.42 

128.430 
128.450 
128.500 
128.518 
m 591 

128.662 
128.7       P 
128.731 
128.780 
128.79 

128.871 
128.954 
129.03 
129.040 
129.07 

129.148 
129.16 
129.197 
129.249 
129.283 

129.288 
129.337 
129.384 
129.398 
129.418 

129.42     ? 
129.425 
129.445 
129.454 
129.464 

129.567 
129.574 
129.603 
129.697 
129.710 

129.722 
129.729 
129.736 
129.811 
129.858 

129.872 
129.89 
129.934 
129.942 
129.968 

Intensity Multiple! Hkment 

400 
50 

400 

100 

6 
300 
250 

1   -A 
10 

500 
300 

1 

20 
100 
150 

1   -A 
1 

200 
20 

3 

10   -A 

3 
40 
10 

3 
10   -A 
50 

200 

120 
6 

100 

0 
20 

1 
100 

1 

240 
40 

200 
10 

4C0 
200 

1 
200 
1O0 

3 
700 
150 

30   -A 
300 

250 

400 
100 
200 

3.13 

3.12 

3.11 

3.10 

3.09 

5 
3.08 

Ca IX 
Mg IV 
Cr VIII 
Mg XII 
Si XII 

Mn XX 
Mg IV 
Ti VI 
Mg IV 
Sc 

Mg IV 
Mg 
Sc 

VI 

N VI 
Mg IV 

Mg 
A! 

IV 
V 

Sc xv 

N V 
Mg IV? 

Sc 
Mg 
Mg 
Sc 

IV 
VI 

Na V 

Sc 
Mg VI 

XI 
Na V 
Al V 

Ti XVII 
Sc 
V XVII 
Fe VIII 
Sc XIII 

Ca XIII 
V XVI 
Fc VIII 
N V 
Ti VII 

Wavelength Intensity Multiple« 

129.970 40 
129 98 50 
129.998 700 
130.0       P 
130.02 

'.30.06     ? 
130 087 100 
130.11? 3 
130.116 90 
130.213 200 

130.246 70 
130.294 200b 
130.304 200 
130.32 
i30.349 100 

130.36 20 
130.413 1000 
130.42 
130.431 40   -A 
130.541 0 

130.558 100 
130.625 60 
130.630 iOCb 
130.642 300 
130.680 200 

130.683 100 
130.701 10 
130.713 10 
130.723 100 
130.848 1000 

130.87     ? 
130.886 200 
130.91 
130.939 400 
130% 300 

131.003 1000 
131.068 270 
131.082 40 
131.102 3 
131.12 

131.22 
131.22 
131.242 450 
131.254 50   -I 
131.284 1 

131.345 300 
131.354 100 
131.413 200 
131.420 10 
131.44! 1000 

131.470 10 
131.474 1 
131.516 10 
131.533 150 
131.55      ? 

131.590 350 
131.623 3 
131.635 300d 
131.638 10 
131.638 600 

131.646 150 
131.652 150 
131.69 
131.750 100 
131.807 100 

1C 

3 07 

3 06 
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131.8% FINDING LIST 135.597 

Element Wavelength Intensity            MiUtiplci Element Wavelength Intensity Multiples 

K  IX 131.8% 100 O V 133.521 200 
Ti VII 131.937 6 Ti 133.568 1 
V XVISI 132.00     ? F V 133.599 110 
Ti XVI 132.04 Ti VII 133.633 3 
Ti VII 132.093 1 Ne VII 133 64 150 

Mg IV 132.126 20 MB VII 133.66 300 
Ti VII 132.149 3 F V 133.662 too 
Mg V 132.171 600 Mn VII 133.68 400 
F V 132.207 10 Ti 133.721 1 
Na IV 132.211 10 Si XIV 133.8       P 

O V! 132.219 100 N VII 133.82     P 
F V 132.310 100 Na VI 133.825 200 
0 VI 132.312 200 Ti 133.866 0 
Cr VIII 132.32! 200 Sc 133.882 300 
Ti VII 132.322 1 Mn VII 133.90 100 

Ti VII 132.351 1 Cu 133.916 400 
N V 132.383 60   -A                3.05 Ti 133.990 0 
F V 132.389 lOd N V 133.994 70 3.04 
F V 132.453 200 V XVII 134.01 
Na IV 132.465 lOd Na VI 134.021 lOOd 

F V 132.484 300 Cr VIII 134.C76 300 
Mg V 132.485 500 Na VI 134.135 10 
Mg IV 132.51 Na V 134 183 10 
F V 132.511 iOO Mn VII 134.21 250 
'i VH 132.522 6 Na V 134.272 200 
w        , t^LTt Hf ,   •.  *    VIA mg   »' t J4..UAJ JVU 1  1 IJ^.iJ' ■ 
Al V 132.630 500 Ca XIV 134.30 
Sc XVI 132.67 F V 134.407 400 
F V 132.699 lead Na VI 134.532 300 
Sc 132.714 40U F V 134.539 500 

Ti VII 132.733 10 Cu 134.550 600 
Na IV 132.740 10 Ti XV 134.57 
Cr XVII 132.76 Mn VIII 134.69 20 
O V 132.800 100 Ti 134.701 3 
Mg IV 132.800 F VII 134.703 too 
Mg IV 132.8134 300 Sc X 134.767 300 
F V 132.819 200 Mn VIII 134.79 4' 

Ti VII 132.837 3 Sc 134.794 ? 3 
0 V 132.851 150 F VII 134.882 200 
O V 132.885 10 Ti 134.894 3 

Vi 132.924 1 Cu XI 134.933 400 
Ca XIV 132.93 F IX 134.94     P 
Ti VII 132.982 1 Cr VIII 134.942 400 
Al V 133.013 200 C VI 134.95     P 
Ti 133.053 3 Sc 134 97! 200 

F V 133.082 10 Li HI 134.998   P 10G 
K vn 133.084 10 Cu XI 135.C06 5 
Cl VII 133.11 Mn VIII 135.0c 30 
Sc XV 133.12 Sc X 135.128 4<r< 
Na V 133.162 500 Mn VIII 135.15 

Ti 133.170 1 Mn VII 135.177 200 
Mg IV 133.1966 200 Ti XI 135.179 10 
F V 133.268 100 Cr VIII 135.185 100 
Ti VII 133.218 6 Al 135.231 10 
A! V 133.242 100 Cr XIX 135.27     ? 

V XVI 133.29 Ti 135.326 1 
O VII 133.31 250 Cu XI 135.335 1 
O V 133.328 10 Mn VII 135.393 250 
Ti VII 133.385 1 F VI 135.397 300 
Na V 133.388 400 Mn VII 135.425 20 

0 V 133.395 20 Ti 135.458 1 
Cr VIII 133.395 600 Mn VIII 135.48 
Mo VII 133.43 100 Cr XIX 135.51      ? 
V XVI 133.48 O V 135.5232 300 
Ti 133.482 6 Ca 135.597 50 
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135.620 FINDING  LIST ! 39.868 

Element Wnvcleofth intensify            Muluriel Element Wavelength Intensity            Multiple! 

A! 135.620 50 Ti VI 137 813 3 
Sc XVI 135.62 Mg VI 137.814 10 
F V 135.621 1 Mn VIII 137.82 70 
Mg V 135.638 200 Mg V 137.880 600 
Cu XI 135.669 5 Mn VIII 137.92 60 

/ 135692 10 Ar VIII 137.93 1 *§ 
^u XI 135.747 500 Na IV 137.945 10 
V VIII 135.751 200 Mg IV 137.970 80 
N.. V 135.791 300 Ti IX 137.991 3 
Ti VII 135.801 20 O V 138.0255 150 

Cu IV 135.846 30   -A 0 V 138.0510 200 
Na V 135.854 300 O V 138.0514 P 70 
Cr VIII 135.892 50 O V 138 1089 -:50 
Sc X 135.921 500 O V 138.1095 P 70 
Mn VII 135.93 200 F V 138.18) lOOd 

Mg V 135.953 100 C V 138.2       P 
Ne VI 136.00 40 Cr XX 138.21      ? 
Cu X! 136.073 90 V V 138.250 lOd 
V VIII 136.078 100 V VI 138.26 60 
Mg V 136 128 10 Mg IV 138 265 150 

Nt V 136.21 20 Sc XI 138.283 500 
Mn VII 136.21 250 Ti XV 138.33 
Al V 136.249 50 Sc XI 138.380 500 
Ti VII 136.267 6 Ne VI 138.39 30 
N V 116 479 Ki)                         ini II.    IS/ 1   1£»    ifif 

1 JW.J/J i w 

Na IV 136.435 10 Ar VIII 138.44 250 
V XVII 136.45 Zn XII 138.448 40 
Na IV 136.550 100 Cu XIII 138.481 0 
Cu XI 136.572 15 Mn VII 138.49 450 
Ti IX 136 595 6 K XIII 138.50 250 

Sc XV 136.62 Ti VI P8.548 10 
Na IV 136.645 10 Ti IX 138.548 10 
A! V 136.668 100 Na 138.628 200 
Ti VI J36.714 6 Ne VI 138.64 30 
Cu 136.724 450 Sc 138.662 200 

Na IV 136.748 10 Sc XV 138.68 
Ti Vli 136.815 3 Mg IV 138.6884 100 
Na IV 136.854 100 Na VI 138.693 200 
V VIII 136.867 120 Mn VII 138.74 100 
F V 136.902 300 Ti XVI 138.76 

Cu 136.936 400 Ti XVI 138.79 
F V 136.955 10 Na V 138.812 200 
Fe X 137.^7 Ti VII 138.814 1 
Na IV 137.062 10 B,  VIII 138.9 750 
Na IV 137.144 10 Na V 138.917 300 

Ti IX 137.153 3 Mg IV 138.939 ! 
V VIII 137 194 50 O V 139.0289 300 
Ca XV 137.2! V VIII 139.188 50 
Mg V 137.234 600 Cu XII 139.210 IW 
Ti XVII 137.31      ? Sc 139.319 lOOd 

V VSII 137.316 100 Sc XIV 139.46 
Sc 137.352 IOC K VII 139.480 20 
Ti IX 137.377 20 C V 139.5       P 
Mg V 137.414 800 V VI 139.55 70 
Sc 137.418 70 Ni 139.55 20 

V VIII 137.491 120 Sc XVI 139.60 
Mn VIII 137.50 100 Mn VII 139.65 500 
Mg 137.509 10 Mg 139.705 10 
Na VI 137.589 10 V VIII 139 730 ■>oo 
Ti VI! 137.661 20 F VI !39.75f 500 

Fe XX 137.70     7 F VI 139.800 600 
Na IV 137.714 10 Br VIII 139.8 750 
Ti IX 137.743 1 Na IV 139.867 200b 
Mg V 137.748 700 Na VI! 139 867 200b 
Sc XIII 137.80 300 Fe X 139.868 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   X   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Gt   As   Se   Br   Kr 
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1 

139.884 
FINDING LIST 14342 

Element W(Vcko(Üi Intensity             Muhipkt            :      Klemcri Wavelength InQCDtity Mukipie! 
Ti XII 139 884 } 
F VI 1Ü9 900 700 

Ni 141.35 60 
Ti VI 139.911 3 Se VIII 141M ■00 
Mn VIII 139.93 50 

Ca XV 14!.66 
Sc 139 980 100 

Se VIII 
Cu 

141.68 800 
141 694 300 

Mg IV i 39.993 70 Ni a XVII 140.0        P 141.70 30 
() V 140 045 10 

50 

Mn VIII 141.76 100 
K VI! 140 085 

Mn VII 141.81 200 
O V 140 109 20 

Se VIII 141.82 800 
V VIII 141.864 200 

Mg IV 140.121 120 Ni Ne IV 140.13 15 
10 

200 

141.87 60 
Na V 140.17! 

V VIII 141.924 100 
Mg IV 140.; 76 

Ti VI 
|     Se VIII 

141 988 3 
Ca XIV 140.20 142.0! 700 

Fc X 142.019 20 
Ti 
V XVI 

140.240 
140 25 

3 Ti XV 142.09 
Na V 140.258 to 0 V 

Cu 
Ni 
V XVIII 

142.12 10 
F v 140.266 10 142.158 200 
Zn XII 140.283 40 

142.22 
142 23      ? 

40 

Fe X 140.2% 
Ti XV 140.34 Na IV 142.232 200b 
N V 
Ti XII 

140.356    P 
140.361 

160                       3.02 
i 

Na V 
V VIII 

142.232 
142.247 

200b 
100 

Mn VII 140 38 
■ 

25'y 
Se VIII 142.28 900 
Na IV 142.363 100 

t %/ 

Mg" IV 
n vi 

i-.o.»l4 
140.427 
140.443 

.GO 
100 
20 

Ca Aiv 
Ca XiK 

i42.37 
142.39 

Ti IX 140.443 35 
Na V 142.415 10 

V VIII 140.451 600 
Ni 
F V 

142.42 
142.422 

50 
100 

Mg IV 140.475 120 Ne V 
Br VIII 
Ne V 

Ni 
Mg IV 

140.52 
140 525 

20 
120 

142.44 
142.5        P 

100 

Ca XV 140.55 142.52 100 
Mg IV 140.560 120 

Ti 
Ti X 

142.543 
142.595 

! 
3 

V VIII 140.665 200 Ne V Fe X 140.678 142.66 40 
Ne V 
Mn vni 

140.72 
140.73 

50 
50 

150 

K XII! 
Mn VII 

142.68 
142.68 

250 
200 

Ne V 140.76 
Ti X 
Na IV 

142.687 
142.688 

10 
10 

F IV 140.781 !    A 
i50 

1   -A 
30 

Ne V 140.79 Ne V 142.72 150 
F IV 
Ni 

140.816 
140.83 

1i XV 
Sc VIII 

142.72 
142.75 800 

Na VI 140.833 200 
N V 
Sc 

142.797 
142.836 

1   -A 
200 

26 

K XH 140.85 
Mg IV 140.868 200 

Cu 
Ne IV 
Cu XIII 

142.892 600 
Mg IV 
Se VIII 

140.915 
140.92 

80 
400 

142.93 
142.930 

15 
5 

V VIII 140.934 50 
Mg V 
N V 

142.933 
142.981 

600 
1   -A 25 

Mg IV 140.965 100 
Na VI 
Ca XII 

141.040 
141.05 

10 
60 
50 

3 

Cu 
Se VIII 

143.033 
143.10 

500 
700 

Ni 141.06 
Sc 143.120 200 

Ti VI 141.061 
Ca 
Ti VI 

143.173 
143 176 

100 
1 

Se VIII 
Ca VIII 

141.09 
141.110 

800 
50 

Ca VIII !43.2i6 250 
Ti VI 141.113 10 

Ne V 143.22 50 
V XVIII 141.15     ? 

N V 143.241 10   -A 24 
Ca VIII 141.153 50 

Ne V 143.27 100 
Sc IX 143.324 230 

F VI 
Mn VH 

141.154 
141.17 

200 
50 

1 

70 

Cu XIII '43.334 2 
Ti 
C V 
Mn VIII 

141.208 
141.27     P 
141.29 

Ne V 
Sc IX 
Ar XVIII 
Ti XVI 

143.34 
143.393 
143.4        P 
143.42 

150 
200 

   —  
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143.44 FINDING  LIST 147.346 

Hie mc at Wavelength latent it) Multiple! K lenient Wavelength Intensity Multiplel 

Sc XV 143.44 Cu 145.671 100 
Se VIII 143.44 *00 F VI 145.691 300 
Sc XVI 14X487 100 K IX 145.702 12*; 
N V !41.520 10   -A 23 N V 145.742 50   -A 19 
Cu 143.634 I5C K IX 145.753 125 

K Xlii 143.76 500 Ni X 145.777 60 
Ni 143.80 :Q Se VIII 145.78 300 
Mn VII 143.87 20 Ti V 145.79 1 
Se VIH 143.89 700 Ca XIV 145.CO 
F V 143.897 100 Na IV 145846 10 

N V 143.914 20    A 22 Na IV 146.060 300 
C V 143.94 Mg V 146 083 600 
Se Vli! 143.94 400 Ni X 146 119 15 
F V 143.965 15 Se VIII 146.22 600 
Ne IV 144.02 10 Ne IV 146.76 10 

Ca 144.038 150 Na IV 146.298 100 
Ca VIII 144.069 200 O V 146.345 100 
Ti 144.092 1 Na IV 146.398 10 
Ca VIII 144.111 50 Na VI 146398 10 
Ne IV 144.15 10 Se VIH 146 42 800 

Cu XHI 144.186 2 Mg V 146.464 500 
Ni X 144.271 150 Mg IV 146.526 250 
Ne IV 144.28 5 Cr VII 146.532 1000 
Ca XV 144.29 F Vi 146.576 200 
Fe X 144.328 F V! 146.613 300 

Na V 144.330 200 V VII! 146.613 ISO 
Ni X 144.379 15 Mg V 146.62! 400 
N V 144.392 30   -A 21 Sc IX 146.628 300 
Ti 144.461 1 Cu 146 669 1000 
Na V 144.546 200 F VI i46.676 400 

Se VIII 144.55 300 Sc XV 146.7! 
Ti V 144.551 6 N V 146.716 30   -A 18 
F V 144.637 100 F VI 146.718 200 
V VIII 144.653 600 N V 146.767 60    A 18 
Na V 144.661 100 V VIII 146 789 200 

F V 144.673 90 Cr VI 146.82 200 
Cu 144.728 250 Sc 146.825 300 
O V 144.802 100 Mg IV 146.337 200 
Cr VI 144.81 100 Ti V 146.897 3 
O V 144.837 100 Se VIII 146.92 300 

Mn XIX 144.86      ? N V 146.92! 30   -A 3.01 
Se VIII 144.89 300 Mg IV 146.954 400 
Ni X 144.933 15 Sc IX 146.954 40Ü 
N V 144.978 40   -A 20 Ni 147.00 70 
Na IV 144.979 10 Mg IV 1«7.005 200 

Cr VI 145.01 200 Cr VI '.47.02 300 
Sc XIV 745.035 200 Mg !V i a. 050 200 
Ni X 145.040 300 Se VIII 147.09 500 
Ns X 145.U0 2 C V 147.1        P 
F V 145.177 lOOd v vn; 147.126 100 

F V 145 392 200 Ne V 147.13 150 
Se VIII 145.41 800 Fe XXII 147.14      ? 
F VI 145.462 100 K IX 147.157 150 
Mg V 145 485 500 Ti IX 147.157 1 
F VI 145.489 100 Fe XXI 147.20     ? 

Cu XXVI! 145.5        F Sc VIII 147.23 400 
V VIII 145.507 400 Mg IV 147.252 150 
V XIX 145.54      ? Mi V 147.252 300 
F V 145.547 300 O V 147.261 700 
F VI 145.585 100 Ca XII 147.27 ■<) 

Se VIM 145.59 600 Se VIII 147 29 800 
Ti XVI 145.62 Sc IX 147.310 300 
F V! 145.630 100 Ti 147.316 1 
Cu 145.651 350 Mg IV 147.319 160 
Fe XVIII 145.656 10 Sc IX 147.346 200 
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147.4062 FINDING LIST ISC.«67 

Kleine» 

Mg IV 
N V 
Ms IV 
Mg iv 
Sc XV 

Cu 
K XIV 
Se VII! 
Si XI 
Mg IV 

Sc VI 
Mg IV 
Cu XI 
Ti XVII 
Se VIII 

Sc IX 
Ni XI! 
Mg IV 
Na V 
Sc VI 

K IX 
F V 
Sc VIII 
K IX 
F V 

Ti 
Sc IX 
Ti VI 
F V 
Mg IV 

N V 
Ca XIV 
N V 
Sc V! 
Sc 

St 
Ti VI 
N V 
C V 
N V 

Ni XI 
Sc XIV 
Se VIII 
Ti VIII 
C V 

Sc VI 
Ti XV 
Sc 
Ni 
Na V 

F VI 
Ne IV 
Ar VIII 
Cr VII 
Sc 

Ne V 
Ne IV 
Sc 
Se VIII 
Ti VIII 

Ni 
Cu 
Fe XXIII 
Na V 
V VI! 

W.wc!.cgth 

47.4062 
47.424 
47 SOG 
47.535 
47.54 

47.544 
47.57 
47.58 
47.60 

7.630 

47.740 
47.748 
47.748 
47.78 
47.78 

47.834 
47.847 
47.881 
47.897 
47.90 

47.943 
47.946 
47.95 
47.973 
48.002 

48.0S4 
48.103 
48.104 
48.108 
48.114 

43.116 
48.15 
48.168 
48.18 
48.249 

48.287 
48.303 
48.328 
48.35 
48.387 

48 402 
48. i7 
48 48 
48.498 
48.5 

48.536 
48.54 
48.580 
4* «1 
48.642 

48.653 
48.66 
48.73 
48.736 
48.743 

48.78 
48.79 
48.805 
48.81 
48.820 

48 83 
48.846 
48.85 
48.856 
4K.903 

Ivtcnut« 

300 
240 

4 
300 

200 
50 

800 

60 

100 
150 
60 

800 

200 
1 

80 
200 
100 

200 
400 
400 

7.5 
500 

1 
200 

3 
iOO 
120 

40    A 

70    A 
150 
100 

200 
20 
10   -A 

Mutaptet Waveleoftb lnlenufy Multiple! 

3.01 

40 

100 

1000 
1 

lmw 

lOOd 
50 

400 

400 
5 

100 
600 
lOOd 

15b 
15b 

200 
800 

1 

40 
8C0 

300 
3W) 

!6 

16 

15 

15 

Nc IV 
M| IV 
Na V 
Ti VI 
M| IV 

O V 
o VII. 
o V 
Ni 
Ar VIII 

Se VII! 
Sc 
Cl VII 
Ti VI 
M| IV 

a VII 
Na VI 
Cu XI 
Ni 
Ti VI 

Ne IV 
Na VI 
Ti VIII 
Ti XVII 
Cu 

Cr VI 
Ti 
Ar XII 
Cr VI 
Ni 

Ti VIII 
V XVII 
Ti VIII 
O VI 
Sv IX 

N V 
O VI 
N V 
Fe VII 
Ti VI 

Mg XII 
Fe VII 
Na IV 
Sc VIII 
AI XI 

Ti VI 
F iV 
Cu XI 
Fe V!" 
I IV 

N V 
Sc XIV 
K XIV 
N V 
C V 

Fe VI! 
Na IV 
Ni 
Al XI 
V Vi! 

Na IV 
Na IV 
Fe VII 
Fe VII 
Ti VIII 

148.9-1 
I4S.S58 
:49.001 
149.010 
149.024 

149.034 
149.06 V 
149.078 
149 21 
149.33 

149.34 
149.357 
149.37 
149.3'« 
149.400 

149 43 
149 442 
i 49.460 
149.47 
149 560 

149 59 
149.621 
149.653 
J49.66  ? 
149 703 

149.72 
149.842 
149.93 
149.93 
149.97 

149.981 
150.03 
150.039 
150.089 
< 50.092 

1:0.116 
151.124 
150.171 
150.185 
150/13 

150 2*      1> 
150.2(0 
150.297 
150.30 
150.31 

150.315 
150.335 
150.356 
150.402 
150.422 

150.429 
150.46 
150 48 
150 488 
150.51       P 

150.524 
150.545 
150.56 
159. M 
150.625 

150.647 
150.695 
I5G.806 
150 851 
150.867 

20 
7 

200 
20 

i 

10 

150 
30 

150 

700 
!00d 

10 
5 

10 
40 
50 
10 

10 
10 

3 

800 

300 
3 

400 
40 

1 

60 
500 
500 

70 
250 
140 
50 

3 

100 
400 
700 

3 
10 

i 
50 
10 

20   -A 

100 
50   -A 

100 
100 
40 

200 

200 
200 
50(1 
500 
35 

14 
2 

14 

13 
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150 990 FINDING   LIST I54.4* 

Kir men» Wavelength Intensity Multiple! 

Sc   X 
Ne IV 
Sc X 
St  XV! 
Na IV 

150 900 
150 93 
150.919 
150.94 
150.968 

500 
5 

400 

200b 

Na V 150 968 2<XK) 
F IV 150.977 100 
Sc X 150 995 500 
F IV 151 005 100 
Fc VII 151.022 600 

Fe VII 151 044 100 
Na IV 15] 048 10 
K XIII 151.05 50 
F IV 151 079 ! 
Na V 151 127 «00 

Fc  VII 151.143 200 
Na V IM.188 100 
Mn XXI 151.21       ? 
Fe VII 151 268 50 
Na IV 151 303 100b 

Na V 151 303 100b 
Sc IX 151 40! 400 
Ne V 151.42 120 
Fe  VII ! 51 430 400 
() V 151 4470 250 

Nc IV 15146      P 
O V 151.4772 300 
() V 151 4782 P 100 
Ti VIII 15! 484 10 
Fe VII 151 485 5'd 

Fc VI! 151 510 400 
0 V 151.5465 330 
0 V 151.5476 P 100 
Fe VII 151.673 420 
K XIV 151 68 100 

Ar VII 151.70 50 
Nt 151.70 30 
Mn XX 15174      ? 
Fe VII "51.748 100 
Fe VII 151.780 500 

Mg 151 808 10 
Ne IV 151.82 75 
Ca X I5| 832 75 
Ni 151.85 JO 
Ar XI 151.86 

Ti VIII 151 864 10 
Ar Vn 151.88 IOC 
Sc XIV 151 89 
Ti VI 151.897 ! 
Co 151.91 MX) 

Ti VIII 151.915 1 
Fe VII 15! 968 sOO 
Mg V 152019 10 
F V 152.035 50 
Fe VII 152.069 300 

Mg V 152.149 .300 
Ni XII 152 !52 1 
Ni XII !52 153 ■5 

Ti VIII 152.164 2') 
F V 152.174 51 

Hknent Wivelcntth Inle :««> Multiple! 

Ne IV 152.23 75 
Ar VII 152.26 150 
O IV 152.264 1 A 
Ti VI 152.338 10 
F V 152.339 200 

.. i 

() IV 
Mg V 
F V 
K XI 
C 0 

b V 
Mg V 
F V 
M R V 
Sc VI 

c< j 

s«. 
c< j IX 
Ci ' XVIII 
K XIII 

Sc :  XIV 
K VII 
Fc : VII 
Ti VI 
Co 

I IV 
Ca X 
Ci i XIV 
F IV 
N V 

F IV 
O IV 
Sc 
Ni XII 
N V 

Ti VI 
K Xli 
C. . IX 
Ti VI 
C V 

Ti V! 
N V 
K VI! 
Ar XII 
Ti XVHI 

Fe VII 
F VI 
N V 
I V! 
Fe VII 

Co IX 
Sc XV !."    ' VI 
Co 
K XIV 

O V 
Sc 
Fe VII 
fi Vi 
Ni X'U 

Cr V! 

Sc ■- 

F's VII 
It VII 
Fc VII 
Ci VI 
At XII 

152.355 
152.384 
152 391 
152.4* 
152.50 

152511 
152.527 
152.563 
152 591 
152.60 

152 66 
152 681 
152 7! 
152.74 
152.77 

152.85 
152 888 
152 906 
152.960 
152% 

152.997 
153.012 
153 03 
153.102 
153.136 

153.141 
153.162 
153.172 
153.174 
153 192 

153.255 
153 26 
153 29 
!53 384 
153.53 

153 550 
153.624 
153.624 
153.63 
15364 

153.658 
153 678 
153 683 
153.741 
153.742 

153.78 
153.80 
153.880 
153.89 
153.91 

153.9516 
154.006 
154.039 
154.161 
154.175 

154.19 
154.254 
154.25 
154.269 
154.29 

154.304 
154 33« 
154.359 
154.41 
154.43 

I  A 
100 
300 

600 

400 
100 
200 
tOd 

250 

200 
200 

5 

300 

20 
50 
10 

700 

I 
150 

10 
180 

10 
1 

300 

280 

150 
3 

35 
30 

100 

50 
2O0 
60 

300 
20 

60 

400 
800 
20(1 

200 
230 
3O0 

1 
15 

400 
50 
50 

100 
250 

200 
400 
100 
500 

12 

12 
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154 446 FINDING  LIST 158.52 

Hcmcnl Wavelength lalcDuty             Mulüpici I-.lcmcnl Wavelength Intensity Uulbpirt 

Fe VI! 154 446 50 Ni 156 30 30 
Ne IV 154.49 25 Ti VII! 156 444 10 
F vi 154 506 300 Ne IV 156 48 2M 
Sc 154.507 100 K VIII 156   07 225 
Fe VI! 154.562 200 Na IV 156.536 800 

Sc 154 643 300 K  VII! 151,543 75 
Fe VII 154648 500 Cu 156 557 200 
Al XI 154.66 K VIII 156 566 25 
F; VI! 154 70! 400 Co 156 59 400 
Ti VI 154.76» 6 V VII 156 608 700 

Cu 154.785 400 Nc V 156 61 20 
Na XI 154 8        1' Ca XII! 156 68 
Fe VI! 154 846 300 Ni 156.68 40 
Fe VII 154 885 100 Na IV 156.780 50Ü 
Sc XV 154 89 Cu 156 847 200 

Fe VII 154 920 400 Ne IV 156.87 !' 
Co IX 154.92 150 Na IV 156 887 300 
Fe VII 154.945 400 C) VIII 156.92 P 
Co IX 155.06 25 Na V 157 036 200 
Na IV 155090 too Cr XIX 157.08 > 

Sc VI 155 10 150 Na IV 157.090 400 
Ni XIII 155 12 Ti VIII 157.112 3 
Fe VII 155 122 50 C V 157.2 P 
Al XIII 155.2        P Na V 157.209 300 
Fe VII 155.243 200 Ni 157.24 40 

Na IV 155 248 200 Ca XIV 157.30 
Co 155.27 400 Cu 157 359 400 
a vii 155.32 Ti 157.j7K 6 
Va IV 155.354 10 K  VP 157 433 50 
ic VI 155 36 50 Ti VII! 157.472 3 

Fe VII 155.412 50 Ni XXVI 157.5 l> 
Na IV 155.445 300 Na  V 157.511 200 
Ti VIII 155.456 1 F V 157.515 lOOd 
Mn XXII 155 46     ? Ti VIII 157 528 3 
Ti 155 4M 1 Ni XIII I5/.55 50 

Fe XV i55.50 Na IV 157 599 100 
Co IX :r- 51 25 Ne IV 157.63 25 
Na IV !35.5:5 400 Ni XIII 157.730 40 
Ti 155.545 1 Ne IV 157 78 15 
Fe VII 155 548 50 Na IV 157 782 30(1 

Ca XIV 155.62 Ni XII 157.798 2 
Na IV 155 622 10 Ti XVI 157.81 
F IV 155.624 10   -A Ne IV 157.86 10 
Co IX 155.65 150 K XIII 157.86 203 
F IV 155.673 10    A Sc XIV 157.86 

Ti VIII 155.67: 20 ;     Sc XV! 157.94 ■7 

Na IV 155 691 20©d S XV! 158 0 1' 
K VII! 155.715 125 Ni 158.00 40 
Cu 155.718 150 N  V 158 024 1 240 10 
Sc XV 155.73 Ti 158 042 3 

Cl VII 155 78 Ne IV 158 06 25 
Fe 155.78 N  V 158.088 l> 360 10 
Na IV 155781 100 Ne IV 158.11 !0 
Fe 155 81 K  XI 158 11 
Na IV 155 832 10 F IX 158.12 P 

K VIII 155.96! 175 Fe VII 158.163 300 
K vni 155.985 100 Co X! 158.27 ! 
Fe VII 155.991 500 C V 158.374 7.0 
Cr XX 156.01      ? Ni X 158.374 150 
K  XI!! 156.03 50 Ti 158.391 3 

() V 156.1189 100 F IV 158.398 10 
0 V i56.152! 150 V   VII 158.467 600 
0 V 156.2269 200 C V 158.47 
C V 156.233 4                       15 Fe VII 158.477 400 
F VI 156.247 600 Fe XX! 158.52 •> 
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;st 530 FINDING  LIST 16283 

KbsicM Wavdcaglh iateauty Mutoplet |j     Kiene« Wavcieajtli lute nut) Mulupfci 

M« III 158 530 lOd i]     Ti XVI 161 17 
i g——i ■•- a »wa— 

V IV 158.537 400b F VI 161 174 120 F V 158.53? 400b N VI 161 22 6 
6.35 () IV 

158 54 
158.553 

50 
1     A 

}]     N  IV 
jl     F V! 

161.256 
16! 257 

2d A 
100 

1- IV 
O IV 

158 601 
158 606 

100 
2    A 

N  IV 
li     Ti VIII 

161 286 
16) .2*1 

24-A 
6 

6 34 
Nr IV 
& xvr 
B V 

158 65 
158 68 
158 73      P 

75 F VI 
'!     F VI 

Sc VHP 

161.308 
161 341 
161 353 

'flO 
n 
m 

Ni XIII 158.77 50 F V| 161 414 IÜ0 
Co 
() V 

158 80 
158.813 

900 
lOOd 

Co 
F VI 

161.46 
16! .47, 

300 
120 
MM 
50 

Ne IV 
N V 

158.82 
158 862    P 

75 
40 9 

Cu 
N: XIII 

'o! 551 
161 56 

Co X 158.88 Ar XIII 161 ill A,  VIII 158?: 400 V XIX 161.6! F IV 158 925 too he XXI 161.6:       ? O V 
N V 

158.926 
158 928    V 

150 
70 9 

Cr VI 
Cr VI 

161.65 
161 68 

600 
600 

Co IX 
Ti 

158.94 
158 952 

15 
3 

Al IV 
Co 

161 686 
161 70 

700 
200 Cu 

Ar XIII 
Ar VI» 

159 072 
159 08 
159 18 

ill« 

250 

Cu 
Ca XIII 
N- XIII 

16! 748 
161 75 
16! 78 

250 

Mg III 
v xvii 
() V 
N IV 
() V 

159 209 
(59.30 
159 343 
159.366 
159 380 

lOd 

250 
Id  A 

250 
6 38 

V  Vli 
Co 
Cr VI 
Sc 
Cr V! 

161 836 
161.88 
161.90 
161.908 
161.93 

400 
800 
200 
2O0d 
100 

Cu •59 462 100 Ni 161 94 30 1-  V 
Co IX 
F V 

159.558 
159.56 
159 658 

1 
150 
10 

Ca IX 
F  V 
Ti VIII 

161 979 
162.013 
162.016 

HO 
200 

1 
Mg III 159 755 Hid F V 162.053 300 
Ca XIII 
N IV 
V VII 
Ni XIII 
Ni X 

15«/.8J 
159 8 3 
159.855 
159 97 
159.975 

Id-A 
300 

60 

6 37 
Co 
Cu 
F V 
F V 
MR XX 

162 07 
162 078 
162 082 
162 121 
162.16 

7!» 
WO 
300 
a» 

Ni XII 
Al IV 
() V 
MR IV 

159.975 
160 073 
160 141 
160.2358 

1 
800 

10 
200 

Ni 
F V 
Sc 
F V 

162.1 
162 172 
162.172 
162.215 

40 
300 
200d 
300 Sc 160.337 230 Sc 162236 ^u0 

Ni 
Sc 
N IV 
Nc IV 
C V 

160.38 
160.387 
16045! 
160.47 
160.53      P 

10 
200 

Id A 
50 

6.3* 

F V 
Cr. 
Mn VII 
Ca ;x 
N  !V 

162.270 
162.32 
162 349 
162 371 
162.374 

400 
400 
800 
160 

2   -A 6.33 
N   XII 160.554 2 '.    VIII 162 40! , 
Ca VIII 
Sc VI 
Ca VIII 

160.^92 
160.637 
160 640 

50 
300 

50 

:i IV 
Na IV 
() V 

162423 
162.445 
162.494 

10  -A 
800 
250 

6.32 

Sc XVI 160.725 330 Ti XVI 162.51 

Cu 
Hx X 
a XVII 

160 763 
160 798 
160.8        P 

500 
5 

N  V 
Co XI 
Sc  XVII 

162.556    P 
162.56 
162.65      ? 

480 
500 

3 

Mg IV 
Ti VIII 

160 8088 
160914 

150 
1 

Cu 
Mn VII 

162.65! 
! 62.667 

100 
600 

Sc 160.949 230 Cr XXI 162.67      ? Ca XV 160% Mn VII 162.707 300 V VII 161 122 6(30 Cr VI 162 76 400 Mg HI 
Sc 

161 135 
161 162 

10 
?'J0 

N  IV 
Cl XI 

162816 
162.83 

Id 2 16 
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162.90 FINDING  LIST 166 645 

Hie me al Wavelength 

62.90 
16291 
162.926 
162 96 
162 »«4 

Sn'ciiM'y Multiple! Element Wavelength Intensity Multiple! 
Ni 
Ca XIII 
Cu IV 
Ar XIII 
li V 

50 

20    A 

2Ü 

Sc XVI 
() V 
Sc  VIII 
N  IV 
Ar XIII 

164.67 
164.7Ö17 
164 772 
164.79-! 
164.80 

300 
300 

30 2.13 

CV XI 
Sc 
Cr VI 
V  VI! 
F VI 

162 99 
!63f.\, 
563.Ü1 
161 115 
163 138 

1 
300 
500 
200 
200 

Ni XIV 
Cr VI 
Na IV" 
Co XI 
Ca  Xv 

164.80 
164.84 
164.841 
IM.91 
164.94      P 

300 
400 
120 

V   VII 
Na IV 
Ca IX 
Ar XII 

163 182 
! 63 187 
563.229 
163.23 
163.271 

400 
600 
240 

Ms rn 
O V 
re VII 

164.954 
164.986 
165.081 

200 
150 
300 

Cu 300 
Sc XVI 
Cu 

165.11 
165.127 300 

v xviii 
N IV 
Co XI 
Sc VIII 
Sc XVI 

163.29      ? 
163.311 
163.32 
163.416 
163 44 

Id 
150 
400 

2.15 
Mg III 
Mn XX 
F IV 
Ca XIV 
Sc VIII 

165.195 
165.2-      ? 

165.36 
16   395 

10 

10 

300 
F V 
F V 
Fe 

163.456 
163 501 
163 12 

300 
400 

Ti VI! 
Ni 

165.403 
165.43 

6 
70 

F V 
Ne IV 

163 558 
!o3.56 

500 
60 

Fe 
F IV 
Cu 

165.47 
165 479 
165.48! 

500 
1 

250 
Ms 'II 
F V 
Cu 
Ne IV 
Na V 

I»3 586 
163 5% 
163.598 
163.60 
163.616 

10 
200 
250 

10 
300 

Ar X 
Ti 
Sc VIII 
Fe XVI 
Ni 

165.53 
165.653 
165.654 
165.656 
165.69 

400 
1 

400 
20 
30 

Cr VI 
Na IV 
Co 
Na V 
N IV 

163.80 
163 840 
16385 
163.930 
163.949 

400 
400 
500 
200 

lOd 2.14 

Ti VII 
Ni 
Ti VII 
Co xn 
c V 

165.716 
165.81 
165.836 
165.86 
165.91      P 

1 
40 

3 

N IV 
B V 

163 972 
163 99      P 

2    A 6.31 N IV 165.945 50 2.1.2 
F VI 
Ne V 
N IV 

164015 
164 02 
164 048 

iOO 
100 
50   -A 6.30 

Fe VII 
F V 
Sc VIII 
Cl XI 

165.95 
165.983 
166.022 
166.07 

600 
'»0 
200 

Ca XIII 
K XIII 
Ni XIV 
Ne V 
Ni XIK 

164 13 
164.146 
164.15 
164.15 

250 
35 

100 

Ti VII 
()  V 
O V 
F V 

166.08 
166.Gi'7 
166.I17SS 
166.1504 
166.177 

JO 
10 

200 
250 

100j 
MK III 
Ti VI! 
0 V 
Cu 
Ne V 

164 159 
164.173 
164.1766 
164.259 
164.29 

10 
IP 

150 
200 
80 

K  XIII 
O V 
Ni 
Cu 
Sc VIII 

166.19 
166.2351 
166.29 
166.308 
166.317 

100 
300 
50 

120 
300 

Cr VI 
V VII 
Mg II! 
Sc VIII? 
Ti V 

164.30 
164 302 
164.384 
!64 444 
164.446 

100 
100 
200 
100 
35 

N IV 
Sc VI 
Fe 
N IV 
F IV 

166.337 
166.35 
166.35 
166.377 
166.444 

10   -A 
350 
600 
20  -A 

200 

6.29 

6.29 

Ti VII 
Cl X 
Ar XI! 
V VI! 
Cr V! 

164.478 
164.5 
164.51 
164.523 
164.56 

3 

50 
300 

i 

Ni 
Cr VII 
N IV 
F IV 
r; iv 

Ii6.46 
i"649 
166.496 
166.499 
166.540 

50 
59 
20   -A 

200 
75    A 

6.28 

6.28 
0 V 
0 V 
F IV 
0 V 
0 V 

!64.573c 

164.5887 
164612 
164.6256 
164.6570 

300 
250 
200 
200 
330  I 

Ti 
Cr VII 
Fe VII 
Cl XI 
Cu 

166.566 
166.57 
166.629 
166.63 
166.645 

1 
70 
50 

100 
-~- _---. 
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1 

166.67 FINDING LIST 170.54 

Element Wavelength Intensity Multiple! Element Wavelength intensity Multiple! 

Cr XIX 166.67     ? Na IV 168.544 500 
Co 166.71 400 Ni VII! 168.58 150 
N V 166.875   P 440 8 N V 16?.587   P 120 7 
Ni XII 166.88 Ni VIII 168.62 10 
Sc VIII 166,916 300 Ti Vil 168.652 10 

Ca X 166.945 200 Co XI! 168.68 
N V 166.946   P 520 8 Ni VIII 168.87 40 
Cr VII 166.95 5ft Fe VIII 168.90 700 
Sc VI 166.957 m Sc XI 168.942 200 
Ca XIV 167.00 Ni VIII 168.95 20 

Cr VII 167.03 80 Ar XII 169.00 
Ca X 167.034 250 Ti 169.030 1 
Ni VIII 167.07 80 Co XII 169.04 
O IV 167.! 45 Id-A Sc 169.105 100 
Sc VI 167.17 200 Mg II! 169 150 :oo 

C V 167.218 19 Ni VIII 169 16 400 
Ti XVI 167.22 F IV l'y.166 20C   -A 
Ni ''III 167.3? 20 Sc VI 169 26 350 
Ci IV 167.392 10  -A Ni VIII 169.27 40 
C V 167.402 4 24 Ti VII 169.301 20 

Ne V 167.47 150 Cr VI 169.44 800 
Fe VIII 167.49 700 Sc 169.451 200 
Cr VII 167.50 70 O IV 169.47 0 
Na V 167.510 100 F IV 169.481 100 
Ne V 167.61 30 Cu 169.488 150 

Ar XII 167.62 F IV 169.502 100 
Ti 167.625 1 O IV 169.58 1 
Fe VIII 167.64 700 F IV 169.6)0 100 
Ni VIII 167.66 10 Sc XVI 169.65 
Ne V 167.67 250 F IV 169 661 200 

N IV 167.70»» 150 2.10 N'i XIV 169.69 
Ne V !o7.83 25 K XII 159.71 
F V 167.858 100 Cr XIX 169.72     ? 
Ne IV 167.92 25b Ti XVI 169 74 
Ne V 167.92 25b Mg III 169.746 100 

Ti 167.930 1 F IV 169.748 200 
Ni VIII 167.97 40 Sc VIII 169.759 400 
0 V 167.9883 400 6 Cu 169.765 150 
0 V 167.9910 300 6 F IV 169.790 300 
0 V 168.0084 250 6 F IV 169.839 300 

Fe VIII 168.03 700 Fe 169.88 6O0 
0 V 168.0469 200 6 Co XII 169.91 
0 V 168.0776 200 6 Sc XV 170.00 
Ni VII? 16808 20 Cu 170.007 15« 
Na IV 168.084 1000 N IV 170.074 200 2.G9 

Cr VI 168.09 700 Sc 170.105 100 
Ne IV 168.10 10 Ni VIII 170 17 80 
Cu 168.111 150 F IV 170.187 200 
Ni XIV 168.12 N IV 170.208 50   -A 6 27 
Ti XVIII 168.13      ? Mg A 170.21      P 

Ti 168.162 10 O V 170.2194 330 
Sc XI 168.165 100 N IV '.70.249 iOO  -A 6.27 
Fe VIII 168.18 800 Sc VI 170.25 250 
Ti 168 192 10 Ni vm 170.27 20 
Co XI 168.327 90 Co XI 170"O 2 

N; VIII 168.33 10 Co XII 170 33 
Co XII 168.34 Ti VII 170.358 125 
Cr VI 168.35 300 Cr VII 170.39 100 
Ni XIV 168.37 N IV 170.463 50  -A 6.26 
Sc XI 168.3% 41» Ti XVII 170.48     ? 

Ca xsi; 168.40 Co XXV 170.5       P 
Na IV 168.409 800 Ni XIV 170.50 
F IV 168.450 200 N IV 170.505 100  -A 6.26 
N V 168.514   P 50 7 Ni VIII 170.52 250 
Fe VII! 168.54 800 Sc VI 170.54 150 
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1 

170.559 FINDING  LIST 174.C8 

Element Wavelength Intensity Multiple! Element Wavelength Intensity Multiple! 

Ti VI! 
Cr VI 
V XX 
Pe X 
Ar X 

170.559 
170.57 
!70.58     ? 
173.58 
1/0.63 

20 
200 

100 
200 

Ni VIII 
Ca XVI 
Cr VI 
Se VII 
Co IX 

172.67 
172.73     ? 
172.83 
172.9 
172.91 

40 

500 
700 

1 
Na V 
Co IX 
Sc 
0 VIII 
Mf III 

170.L-31 
! /0.70 
170.735 
170.80     . 
170.802 

100 
500 
100 

500 

Ni VIII 
O VI 
F V 
O VI 
F VI 

. -'2.93 
172.935 
173.020 
173.082 
173.145 

20 
950 
lOO 

1000 
100 

4 

4 

Ni VIII 
CT VII 
Na V 
Ti VII 
O IV 

170.84 
170.85 
170.923 
170.938 
170.9*4) 

10 
GO 

100 
3 
1   -A 

Cu 
Sc XV 

!  c v 
Sc 
Ni VIII 

173.193 
173.27 
173.281 
173.346 
173.41 

100 

10 
100 
750 

14 

Cr VII 
O IV 
F IV 
O IV 
Fe IX 

170.98 
170.988 
171.066 
171.071 
171.075 

70 
1   -A 

300 
5 

900 

Sc XV 
B V 
F V 
F V 
Ni XV 

173.49 
173.54     P 
173.656 
173.714 
173.73 

10 
10 

Na V 
O IV 
O IV 
F V 
F V 

171.076 
171 121 
171.191 
171.214 
171.241 

lOOd 
5 
1 

10 
100 

Sc IX 
O IV 
As VII 
O IV 
Sc IX 

173.771 
173.803 
173.82 
173 851 
173-858 

300 
! 

600 
2 

400 
F V 
S VI 
Fe XV 
Ar XI 
Ni XIV 

171.302 
171.33 
171.359 
171.36     P 
171.37 

200 
20 
40 

O IV 
N VI 
Ne V 
Ni VIII 
O IV 

173.917 
173.92 
173.93 
173.95 
173.968 

5 

500 
40 

1 

9 
6 

Cr VI 
Ti 
Mg III 
Sc 
Ca XV 

171.39 
171.392 
171.395 
171.530 
171.58 

400 
3 

400 
200 

Na IV 
Fe VIII? 
CI VII 
K XIV 
O IV 

174.008 
174.03 
174.04 
174.09 
174.105 

10 
100 
150 
50 

5 
Li n 
Mg IV 
Fe XVI 
Co XI 
Ti 

171.582 
171.657 
171.66 
171.66 
171.723 

100 
250 
300 

2 
3 

3 Ne IV 
Cr VI 
CI XII 
O IV 
Ni VIII 

174.12     P 
174.17 
174.21 
174.220 
174.22 

300 

10 
10 

Sc 
Ti VII 
Mg III 
Ti VII 
Se VII 

171.823 
171.888 
171.896 
171.952 
172.0 

100 
20 
;*> 
6 

500 

Ni VIII 
Cr VII 
Ne IV 
Ni VIII 
K XII 

174.24 
174.28 
174.30 
174.36 
174.40 

750 
80 
15 

400 

Cu 
CI XII 
V XVHI 
Ni VIII 
Ni XIV 

172.036 
172.06 
172.10     ? 
172.10 
172.16 

400 

40 

Ni VIII 
F V 
Ni VIII 
F V 
O V 

174.46 
174.490 
174.50 
174.513 
174.560 

250 
300 

10 
300 
150 

0 V 
Co IX 
Cr V! 
K XIV 
Mg IV 

!72.it>9 
172.19 
172.20 
172.26 
172.311 

700 
150 
200 
100 
!50 

2 F V 
Sc IV 
Fe X 
C! VII 
As vn 

i74.568 
174.57 
174.58 
174.60 
174.60 

300 
200 
700 
200 

1000b 
Ni VIII 
Co XII 
T, VII 
Co XII 
Cr VI 

172.32 
172.33 
172.353 
172.4! 
172.48 

20 

6 

600 

N IV 
Co 
F V 
As VII 
Co 

174.602 
174.67 
174.698 
i 74.70 
174.71 

200 
300 
400 

1000b 
300 

2.07 

Ne IV 172.49 200 3 Ni VIII 174.75 Ne IV 
K XII 
Ne IV 

172.53 
172.57 
172.62 

250 

400 

3 

3 

Ni VIII 
Co XIII 
Ne IV 

174.79 
I74.S2 
174.88 

150 

172.653 10 
.     _    . 

Ni VIII 174.88 80 
■  rr-r  
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174.910 FINDING I 1ST 178.15 

Element Wavelength Intensity           Multiple! Element W*velength Intensity Multiple! 

Ca VIII 174.910 50 Ti 176.538 1 
Ne IV 174.92 40 Ar VII 176.57 500 
Ni VHI 174.92 750 Cr VII 176.61 100 
Ni VHJ 174.95 40 Ar   (I! 176.62 
Ca VIII 174.976 50 K XII 176.68 

Ni XV 174.99 Ni VIII 176.69 80 
F IV 175.033 10 Fe XI 176.694 40 
Ni VIII I75.B 400 Ni XV 176.70 
F IV 175.132 I Ni VHI 176.74 250 
V XVIII 175.16     ? Se VII 176.8 40 

As VII 175.20 600 Cu 176.824 100 
K VII 175.210 100 Ni VIII 176.87 750 
Fe X 175.26 600 Ca XV 176.88 
Ni VIII 175.26 40 Ni VHI 176.95 250 
Ni VIII 175.28 40 As VII 176% 600 

Cr VI! 175.31 80 Ni VIII 176.98 40 
Ni VIII 175.32 400d Cl XI 177.00 
K XII 175.35 Ni VIII 177.10 10 
Co XII 175.44 Cl XII 177.11 
As VII 175.46 1000 N IV 177.119 100b -A 6.25 

Fc X 175.48 N IV 177.142 100b A 6.25 
Cu 175.484 300 Ne IV 177.16 400 
Ni VIII 175 49 20 N IV 177.163 200 A 6.25 
Ni VIII 175.54 40 N IV 177.182 100b -A 6.25 
Ni VIII 175.56 750 Ni VIII 177.19 400b 

As VII 175.56 1000 As VII 177.23 1000 
Sc XVII 175.61      ? Ti VII 177.238 60 
Ni VIII 175.62 20 Fc X 177.24 800 
Cu 175.633 250 Ni XIV 177.28 
Ni VIII 175.64 400 Ni VIII 177.29 80 

C V 175.67 Ni VIII 177.32 40 
Ni VIII 175.67 400 Ni VHI 17^43 80 
K XV 175.68 50 Cu 177.466 200 
Cl XII 175.71 Sc XV 177.47 
Cr VI 175.75 600 S X 177.55 250 

Co XIII 175.77 Ni XIV 177.56 
Ni VIII 175.80 1000 Co XI 177.58 1 
Cr VII 175.81 80 As VII 177.58 900 
Ti VII 175.812 90 0 IV 177.598 1 -A 
Ni VIII 175.8? 1000 N IV 177.602 100b -A 6.24 

As VII 175.84 800 N IV 177.621 !00b -A 6.24 
Sc IV 175.89 200 Ni VIII 177.63 10 
Ni VIII 175.91 40 N IV 177.646 250 -A 6.24 
Ni VIII 175.94 750 O IV 177.659 1 A 
Ca 175.963 50 Sc 177.686 200 

Ne IV 176.01 250 0 IV 177.698 2 -A 
Ni VIII 176.03 400 Ti 177.729 1 
Cr VI 176.04 800 Ni VIII 177.73 40 
Ni XV 176.10 0 IV 177.761 5 -A 
Ti 176.105 I AI X 177.80 

K VII 176.122 200 O IV 177.808 6 A 
Ni VIII 176.13 250 Ni VIII 177.83 10 
K VII 176.181 20 Ni VIII 177.87 10 
Ni VIII 176.21 10 Ca VIII 177.886 200 
Cu 176.232 150 Cl XI 177% 

Ni VIII 176.25 80 Ni VHI 177.97 20 
Ni VIII 176.29 250 F IV 177.971 200 
Fc 176.32 400 As VII 178,00 800 
As VII 176.32 900 Li I! 178.015 100 2 
Sc 17b.325 300 Fc XI 178.060 400 

Ni VIII 176.35 20 Ni VIII 178.06 20 
F IV 176.367 400 F IV 178.126 100 
N: VIII ; 76.42 40 Ar XII 178.15 
F V 176.477 10 K XII! 178.15 300 
Ni VIII 176.50 150 Fe 178.15 600 

H   He   Li   Be   B   C   N   (>   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   St   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Sc   Br   Kr 
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178.23 
FINDING  LIST 182.323 

Kiemen! Wavelength Intensity Mulliplcl H" 
{      KlemcM Wavelength Intensity Multiset 

Ti XVI 178.23 I 

Ca VIII 
F V 
Cu 

178.241 
178.434 
178.489 

200 
500 
150 

1     St VII 
At X!V 
O IV 
S X 
K XII 

180.260 
180.29 
180.351 

200 

2 
Ni VIII 178.52 80 

180.36 
IC.37 

150 

F IV 
N IV 
Ca 
Ti XVII 

178.540 
178.547 
178.557 
178.57     ? 

100 
>    A 

50 
12.29 

Ni VIII 
Ne IV 
Fe XI 

180.39 
180 40 
180.407 

250 
75 

700 
Ti VII 178.572 10 

Fe X 
Co XII 

180.45 
180.45 

700b 

F V 
F V 
As VII 

178.590 
178.612 
178.62 

400 
300 
900 

Ü IV 
As VII 

180.481 
180.52 

5 
900 

Ca VIII 178.639 200 
re XI 180 SO0 300 

F IV 178.670 300 
Mg IV 
Cl IX 

loo..--18 
1R0.7; 

400 

Ti Vil 178.673 20 S X Ca VIU 178.684 50 
iüO.72 350 

As VII 
0 V 
F IV 

178.69 
178.713 
178.724 

700 
150 
100 

Ar VI 
Ni VIII 
As VII 

180 '7 
180.74 
180.79 

120 
40 

900b 
Mg IV 180 797 

400 
Ca VIII 178.747 10 Sc V Ni XV 178.75 180.82 200 
Ni VIII 
F IV 
Sc VIII 

178.77 
178.805 
178.821 

400 
100 
200 

Cl XI 
Co XIII 
N IV 
Sc V 

180.85 
180.87 
180.928 
180% 

5   -A 
200 

12.27 

Na XI 178.83      P 
Cu Ni XV 178.87 180.986 200 

Ni VIII 178.91 250 
As VII 181.08 400 

Co XIII 178.98 
Ni VIII 181.10 40 

Fe 179.00 500 
Fe XI 
O IV 

181.140 
181.150 

400 
15 

Co 
Ti VII 

179.08 
179.107 

500 
10 

Sc XV 181.21 
Co 179.16 500 

O IV 181.275 25 
Ca VIII 179.215 100 

Mg IV 181.345 350 
Cu 179.223 150 

Mn 
Mg X 

181.37 
181.50 

too 

Fe 
Ni XV 

179.23 
179.28 

400 S XVI 181.5       P 
Ti XIX 179.31      ? 

F IV 181.521 400 
S IX 
V VI 

179.32 
179.323 

450 
1000 

Sc V 
As VII 
F IV 

181.55 
181.57 
181.571 

50 
800 
400 

As VII 
Ar VIII 
Sc V 
K XIII 
Ca VIII 

179.38 
179.40 
179.42 
179.46 
179.509 

600 
500 
150 
400 
150 

Ne IV 
Ne IV 
Ti XVII 
F IV 
N  IV 

181.61 
181.65 
181.65      '.' 
181.655 
181.746 

100 
100 

200 
400 im 

N IV 
Co XIII 

!79.554 
179.59 

2   -A 12.28 Na IV 181.758 8(H) 
Cu IV 
Fe XI 
Ni VIII 

179.630 
179.762 
»79.77 

15   -A 
600 
40 

Cl XI 
Mg X 
O 3 V 
Ca XV 

181.84 
181.86 
181 876 
181.90 

10 

P XV 179*       P 
As VII 
F IV 
Ti 

179.82 
179.827 
179.842 

400 
100 | 

N IV 
O IV 
V VI 

181.943 
18! 995 
182.050 

lOd 
15 

750 

6.23 

F IV 179.907 
1 

1 
Co XIII 
Mg XII 

182.09 
182!         P 

F IV 
Ni VIP 
F IV 
Ni XV 

179.943 
179.97 
180.029 
180.06 

200 
550 

10 

i 
Na IV 
Ti VI 
C VI 

182.12» 
182.151 
182 17      P 

600 
90 

Ar VI 180.07 80 
Fe XI 
o v 

182.173 
182.205 

500 
150 

M? IV 
Ni VIII 
Sc V 
Se VII 

180.071 
180.12 
180.14 
180.2 

350 
250 
350 
80 

Mg III 
Ni VIII 
Na IV 
Fe X 
N  IV 

182.240 
182.27 
182.282 

300 
20 

400 
Ar VII! 180.25 750  1 182.31 

182.32t 
300 
20d 6.22 
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182.392 
FINDING  LIST 185.575 

Kicrocnt Wavelength ■ ^17~'"~—-rrf,—~~~  __ 

Sc V 
Ni VIII 

!82.392 
182.44 

■»"""»r            iwuinptct                  1-lenient 

200                                              K XV 
AtWi                                                                         -r    i/i 

Wavelength 

184.07      ? 

Intensity Multiple! 

Mn VII 182 50 
4uu                                              Ti VI 
7fW1                                                                   r\   c/t 184.106 35 

As VII 182.51 
t'W                                             {) VI 
QOtt                                                                          vr    \'-ri 

.84.117 850 3 Co XIII 182.52 *W                                                                          Nl    VIII 184.12 900 
Ca VIII 1SM58 200 

Ni VIII 132.55 40 Sc 182.618 100 
Mn 184.19 700 

As VII 182.68 800b 
Mg IV 184.199 30 

Mn VII 182.69 600 
N IV 184.200 75d 6.19 Ca VIII 182.707 200 
Ni VIll 184.20 10 
Na HI 184.218 10 0 IV 182.711 to 

Sc VI! 182.743 100 
N IV 184.247 ~5d 6.19 Ni VIII 182.76 20 
Ar VIII 184.27 150 

Ni VIll 182 79 20 
Ca V 184.280 150 

N IV 

Ne IV 

182.827 

182.83     P 

30d                      6.21 
As VII 
Ar VIII 

184.29 
184.32 

800 
2;o 

O IV 182.832 a 5 
Ca IV 184.338 12i 

Ni VHI 182.87 80 
Ca XVI 184.37      ? 

N IV 
Ni VIII 

182.894 
182 94 

10   -A               12.26 
Aft 

Ca IX 
Ni VIII 

184.37/ 
184.40 

240 
10 

le XI 184.41 
Mr VI! 182.96 ;.iJi                                                                                                             , ,          -, . ■ . 
Ni VII! 182* W*'                                              Co XIV 

Hfl 184.41 
As VI! 182.97 Qi¥l 

Ca V 184.415 50 
Mg I!! 
F V 

182.973 
182.979 

200 
400 

As V!I 
Ca IX 

184.43 
184.433 

700 
320 

Ni VIII 182.99 ■in 

N IV 184.437 1 6.!8 

Sc VII 182.993 400 
Ni VIII 184.44 550 

F V 183.016 N IV 184.485 2 6.18 Ni VIII 183.02 40 
Ar XI 184.5! 

As VII 183 14 400 
Fe X 
Ni VHI 

184.53 
1S4.5S 

(.m 
10 N IV 

Mn VII 
\Si J46 
183.15 

5d-A              12.25 
700 

K IX 184.586 175 
Ni VIII 183.16 in IV 

Sc VII !84 607 200 
Ne  IV 183.17 75 

Ni VII! 184.62 10 
I   V 183 238 10 

Fe XXIV 
Ni VIII 

184.6.3      P 
184.68 40 Ni VIII 183.23 10                                              Ne V Ne IV 183.25 184.73 100 

() IV 183.353 > Mn IX 184.80 
Ni VIII 183.39 

i 

20 
Fc XI 184.800 600 

0 'V 183.395 \ Ni XV 184.89 
Ar XIII 184.90 

N IV 
Ar XIV 

183402 
183.41 

50d                      6 20 Ca IV 184.938 7   -A 
Ni VIII 183.44 40 

Ni VIII 184.95 40 
Mg IV 183 442 150 

As VII 185.06 700 
N IV 183.450 50d                      6.20 

Ca V 
Ni VIll 

185.102 
185.18 

100 
20 0 IV 183.454 \ 

l\ XIV 183.4» As VII 185.19 900 
Ni VIM 183.51 150 

Sc 185.219 100 
Na III 183 575 10 

Fe VIII 185.22 800 
Sc 183 593 370 

Ni VIII 
Ni XVI 

3 85.23 
185.23 

10 

Sc 183 626 130 
Ni VIII 183 63 10 

N IV 185.237 150d 6.17 
6.17 

Co XIII 183.65 N IV 185.257 !50d 
Sc 183.673 11 Ml 

C! IX 185.26 
As VII 183.68 Ca V 

If Will                                                                          vi    ix! !85 288 50 

Mn 183.72 

! i/uu                                                     N   iv 
185 306 200d 6.17 

Na III 183.747 
OUU                                                         ()   iv 
i rtit                                                             o     vim 185.384 > 

Ni VIII 183.80 lw                                                 Co XIII 185.39 
Ni VIII 183.83 

40                                                 Mn VIII 
QfWt                                                                          vi       it/ 185.46 900 

Ni VIII 183.91 
=*«*                                                     Nc  IV 185.48 100 ÖUG                                                                       J-   IV i 85.484 300 

Mg IV 183.92! Sfl 
') VI 183.937 650                      *\ 

DC   VII 185.526 300 
sc VII 183% ?00 

Ca V 185.540 100 
Ni VII! 183.97 20 O IV 185.544 2 
As Vli 184.05 800 

N IV 
Sc VII 

185.56S 
185.575 

3 
40 

6.16 

-   ■ ——-—- 
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185.623 FINDING  LIST 190.181 

Klcment Wavelength Intensity Multiple! Element Wavelength Intensity Multiple! 

N IV 185.613 5 6.16 As VII 187.38 900 
Ni VI!! 185.65 80 Mn 187.45 500 
As  VII 185.66 800 Ca 187.515 40 
Ca XIV 185.74 Mn 187 63 400 
O V 185.745 500 12 Ti 187.671 1 

Sc Vil 185 808 330 Mg IV 187.697 15 
Ni VIII 185.82 10 Ti 187.752 1 
N IV 185.853 75   -A 12.24 Mn i87.76 5O0 
K IX 185.883 250 Ti 187.819 1 
Cl X 186.0* Ni VIII 187.87 .0 

K XIV 186.06     P Co XIV 187 89 
N V 186.063    P 520 6 F IV 187.916 100 
Ca XX 186.1        P Ar XIV 187.95 
N V 186.149    P 620 6 Mn !87.96 500 
Ni VIII 186.16 10 F IV 188.004 10 

Ni VIII 186 18 80 Ni VIII 188.06 20 
N IV 186.218 50    A 12.23 Mn 188.09 500 
As VII 186.25 700 Mg IV 188.146 15 
Cu 186.2% 150 O IV 188.152 5 
Ni VIII 186.31 10 O IV 188.190 1 

C V 186 329 18 Mn 188.19 600 
Mn 186.35 500 Fe XII 188.219 70 
Ar XIII 186.38 Fe XI 188.305 400 
Ti 186.417 1 Co XIII 188.42 
Ni VIII 186.49 250 Mn IX 188.48 900 

Mg III 186.510 900 4 Sc XVI 188.50 
F IV 186.558 too Mg ill 188.526 300 
Ne IV 186.58 750 7 Ni VII! 188.58 150 
Fe VIII 586.60 800 N IV 188.583 200b 6 13 
Ca XIV 186.62 Co XIV 188.60 

N IV 186.690 250d 6.15 N IV 188.606 200b 6.13 
C V 186.697 30 23 N  IV 188.656 250 6.13 
N IV 186.709 250d 6.15 F IV 188.656 200 
F V 186.715 400 Mn 188.67 600 
C V 186.745 30 23 S XI 188 68 225 

N IV 186.759 300d 6 15 N IV 188.743 300b 6.12 
Ni VIII 186.76 iO F IV 188.758 500 
F V 186.788 400 N IV 188.762 300b 6.12 
Ne IV 186.79 25 N  IV 188818 300 6.12 
Co XIV 186.79 Ar XI 188.82 

F V 186.842 500 F IV 188.834 10 
S XI 186.85 200 Fe 188.86 500 
Ni VIII 186.86 10 Na III 188.870 200 
O IV 186.872 7 Co XIII 188.89 
F V 186.879 300 Sc XVIII l_.,98      ? 

Fc XII 186.885 60 Ca XIV 189.00 
Ne IV 186.92 75 Mn 189.06 800 
Ni VIII 186.93 40 Mn IX 189.16 800 
O IV 186.936 5 Ni XV 189.21 
F V 186.968 400 Na III 189 346 100 

0 i7 186.982 1 N IV 189 365 1 6.11 
F V 187 008 400 N IV 189.386 5 6.11 
Ar XI 187.08 N  IV 189.437 10 6.1! 
Ni VIII 187.08 10 Mn 189.49 500 
F IV 187.105 200 Ar XI 189.57 

»M IV 187.i23 10 6.14 Mr 189.82 400 
N IV 187.142 10 6.14 F V I»9.943 2(H) 
Mg X 187.17 Ma IX 189.98 
N IV 187.194 20 6.14 S X 189.99 150 
Mg II! 187.194 800 3 Fe X 190.02 400 

Ni VIII 187.20 20 Cl XI 190.03 
Ni VIII 187.23 10 K XIV 190.07     P 
F IV IS7.240 100 Na IV 190.126 600 
Fe VIII 187.27 600 N V 190.155    P 200 5.01 
Ne X !8r3       P Ti 190.181 1 
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190249 
FINDING LIST 194 490 

Kleinen! 

N  V 
Ca V 

Wavelength 

190.249    P 
190 363 

Intensity 

320 
200 

Multiple! 

5 0! 

Kiemen! 

0  !V 

Wavelength 

192.139 

Intensity 

15 

Multiple! 

S XI 19037 250 
O IV 192 169 20 

Na IV 190.440 1000 
O IV 192.206 25 

Fe 190.45 Mn 
U  IV 

192.22 
192.244 

600 
10 

Ca V 196.457 250 
Sc XV 19049 S Vi 192.27 20 
Ca V 190.55? 150 

Ti 192.272 3 
Al 190 560 50 

Fe XII 192.402 70 
Nt (V 190.57 125 

Mn 
Ti 

192.42 
192474 

500 
6 

F V 190.571 600 
CI VH 19059 100 

N IV 192.533 lOd  A 15.23 
N IV 
Ne IV 

190 625 
190.65 

200    A 
75 

12.22 
Cu IV 
Sc VII 

192.585 
192.60/ 

7   -A 
150 

Co XIV 19065 Ar VII 192.64 350 
Ar XII 192.66 

Sc VII 190 654 400 
Mn 190.73 600 

Ti VI 192.710 20 
K XIV 19075      P 

() V 192.751 600 5 
Ti 190.762 1 Ti VI 192.754 250 
Co XIV 190 82 O V 

Fe XI 
192.799 
192.819 

700 
250 

5 

Na IV 190.835 800 
F V 190.839 700 

N IV 192.859 400b 6.08 
CI XI 190.94 S X 192.88 50 
Ar XI 190 96 N IV 192.888 400b 6.08 
Na IV |9| 000 600 

O V 
N  IV 

192 906 800 5 
1)2.908 400b 6 08 Fe XII 191 051 20 

Fe XIV 191.20 200 
1     N IV 192.941 400b 6.08 

Na VI 191 205 i0 
1     O V 193.003 300 

N IV 
S XI 

191.228 
191 26 

100     . 
250 

12.21 
Sc  VII 

i     N IV 
193 004 
193 139 

300 
300b 6.07 

CI VII 
Fe XIII 

191.28 
191.34 

200 

N IV 

N IV 

193 160 

193 214 

'00b 

350 

6.07 

6.07 
Ar XIV 191 35 Sc 193.332 200d 
O V 191.197 10 

Mn X 193 43 600 
Ca V 191 439 150 

Fe XI 
S X 

193.46 
193.49 

200 
150 

O V 191.458 100 
S VI 191 48 20 

Ti 193 501 1 
Ca V 191 480 too 

Fe XII 193.517 80 
() V 191.556 !50 

Ti 193.534 3 
S V! 191.56 50 

Ti 
Mn 

193 585 
193 59 

6 
"500 

Ne VI 19, 59      ? 20 
Mn IX 191. ,0 700 

Ti 193f>68 10 
Sc VII 191 ft 02 300 1 

Ar XII 
Ti 

193.68 
0 IV 191 6 9 5d 

193 737 I 
() IV 191.6^0 I 

Ti 
Na 

193 791 
193.807 

1 
10 

N IV 
N !V 
Ü IV 

191.65 
191.67 
191.695 

400b 
400b 

5 

6.10 
6 10 

1 
6.10 
6 10 

6 10 

Ca XIV 
Na ill 

193.88 
194.032 100 

N  IV 
N IV 

N IV 
0 IV 

19! 702 
191.727 

191 748 
191.752 

400b 
400b 

400b 
10 

Ti 
Ni >;vi 
N IV 

Ar X! 

194.039 
194 04 
194.083 

194.09 

1 

75d -A 15.22 

Ar VII 191.76 1 50 
F  V 194 108 100 

Co XIV 191.76 Na III 194.166 10 
Ne VI 191.77      ? 20 

Ne !V 194.28 500 ! ! 
Mn X 194 30 600 

Ca V 191.801 too 
N IV 
i      y 

191.868 
19i.S92 

350b 
300 

6.09 
Na III 
Fe 

194 306 
194.31 

!00d 

N IV 
N  IV 

191.898 
191.951 

350b 
350 

609 
6.09 

13  V 
Mn X 
Fe XXI 

194.36      P 
194.37 
194.38       ? 

F V 
Ar Vli 

191.973 
192.04 

400 
250 

1 Ar XIV 194.39 
CI XI 
Mn X 

192.06 
192.09 600 !! 

Ti 
K  XV 

194.420 
194,44       ? 

1 

Ti 192.102 1 i Ne IV 194.4« 200 
—:  j Ti 194.490 3 —   —  —=Ji  

=.- =7=== 
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1 I 

194.593 

FINDING  LIST 
199.804 

O IV 
He VIII 
CI VII 
S X 
C IV 

K xiy 
C! XII 
0 IV 
F IV 
Mn IX 

F  IV 
CI VII 
O IV 
Ti 
F IV 

Co XIV 
Fc XIII 
Mn 
Cu IV 
Fe XII 

F V 
V VIII 
Ti 
N IV 
S X 

N IV 
F V 
N IV 
N IV 
C IV 

F IV 
Ca V 
U IV 
Co XiV 
c v 

196009 
196.046 
19612 
196.14 
196.27 

196.31 
196.33 
:96.348 
196.35! 
196 38 

196.390 
196.39 
I96.43S 
196.443 
196.448 

196.48 
196.531 
196.54 
196.58*; 
196.649 

196713 
196.76 
i96.785 
196 802 
!>S. 83 

196 «66 
196.870 
196.92! 
196.944 
196% 

196.968 
196.970 
197.000 
197 01 
197 024 

90 
750 
500 
100 

2 

Id A 
400 
300 

500 
400 

!d-A 
1 

600 

50 
5 00 
30 
50 

200 
*00 

1 
lOOr! - 
200 

500b- 
100 
4001) 
400b 

2 

100 
250 
400 

5.07 

15.18 

15.17 

6.06 
5 06 

6.06 

26 

CI XIII 
Mn X 
F V 
K XIII 
K VIII 

Ti 
S VIH 
Fe XII 
N IV 
N  IV 

F V 
N  IV 
K VIII 
Ti VI 
F IV 

C IV 
Mn X 
F IV 
N IV 
N  IV 

Sc VII 
Fe XVII 
Li II 
Mn IX 
CI XII 

Sc VII 
K XIII 
Ca V 
F IV 
Cu 

Ca XVII 
Ti VI 
F IV 
Na IV 
F IV 

198.40 
198.42 
198.476 
198.49 
198.536 

198.540 
198.550 
198.58 
198.740 
198.764 

198.765 
198.821 
198.975 
198.977 
199.004 

199.04 
199.08 
199.086 
199 087 
199.159 

199.166 
199.26 
199.282 
199.32 
199 37 

199.522 
199.54 
199.553 
199.607 
199 723 

199.74      1 
199.759 
199.761 
199.769 
199.804 

100 
150 
125 

3 
50 

250b 
259b 

1 
300 
250 
400 
300 

!0 
800 
300 
200d-A 
450b -A 

100 

300 
600 

50 
50 

300 
100 
«00 

200 
500 
600 
500 

6.05 
6.05 

6.05 

5.04 

15.15 
15.14 
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199.806 

Foment 

FINDING  LIST 

Waveiengm Intensity 

N IV 199.806 20 
F IV 199 849 500 
N IV 199.857 50 
Ca V 199.890 150 
K VIII 199.921 375 

Mr. XXII! 19993     P 
F IV 199.934 500 
Ti 199.960 3 
Ti 199.993 i 

F IV 200.001 500 

He XIII 200.033 60 
F IV 200.089 700 
() VIII 200 15     p 
N IV 200.340 300 
K VI? 200.341 50 

Fe 200 37 
Ca V 200.512 250 
Cu VII 200.665 1000 
Mn XI 2O0.Ö7 iiO 
C IV 200 68 25d 

Ti :00.691 I 
Co XIV 20075 
Fe XVII 200.80 !00 
Sc VI 200810 100 
0 IV 200.827 2 

Cu VII 200 85! 750 
Ca V 200.860 150 F V 2i>:; »w>i 100 
0 IV 20Ö/JI5 2 
Cr VI 200.94 600 

Cu VII 2'X).948 500 
Cl MI 200% 
() IV 200.966 2 
0 IV 200.995 5 
F IV 20! Oil 600 

o iv 20I.G22 ] 
F IV 201.063 700 
C IV 201.073 
0 IV 201.098 *> 
F JV 201.101 600 

Fe XII 201.134 70b 
Fc XIII 201.134 70b 
C» VI 201.15 300 
F IV 201.160 800 
F IV 201.222 600 

Sc XVI 201.25 
Ti VI 201.311 '« 
Cu 201.329 150 
Cr VI 201.33 300 
F IV 201.465 400 

Sc VII 201.476 40 
K XIII 201.48 200 
Cl X 201.50 
Cr VI 201.54 6X3 
Cr VIII 201.54 

Cu 201.615 200 
Ar XIII 201.69 
Fe XII 201.745 30 
Ti VI 201.865 125 
N IV 201.988 lOOd A 

K XIII 202.01 50 
Fe XIII 202 056 80 
Cu 202.065 200 
Cl XIII 202.10 
0 V 202.161 300 

1220 

5.03 

18.22 

14 

tJX i VVJ    JU1.3 « 204.64 

Eku»a! Wavelength Intensity Multiplel 
 1  

Ma III 202.184 400 
0 V 202 191 300 14 O V 202 224 300 14 0 V 
Ti 

202.283 
202.303 

300 
1 

14 

O V 202.334 300 14 Mn X< 202.38 
O V 202.393 380 14 Cr XIX 202.42      ? 
N IV 202.485 300d A 15.12 
Na III 202.490 200 
Cl Xli 202.54 
N IV 202.595 500b-A 15! 1 S VIII 202 605 50 
S IX 202.62 250b 

Sc VI 202.638 50 
Fe XI 202.67 
Na III 202.720 300 
Fc Xi 202.723 30 
Na HI 202.760 300 

Cr VII 202.78 900 
Mn VII 202.86 900b 
Mn X 202.86 900b 
() IV 202.885 is 
Sc VI 202.921 200 

F IV 202.989 10 
Ca VII 202.989 150 
O IV 203.044 25 
Na III 203.050 300 
C IV 203.057 50d 5.02 
F IV 203.152 100 
Ti VI 703.200 6 
Sc VI 203.216 50 
Na III 
Na III 

203.282 
203.324 

200 
200 

Ar XIV 203.35 
Cu 203.432 600 
Ti VJ 203 434 i 

N IV 
N IV 

203.642 
203.694 

50b -A 
50b-A 

5.10 
15.10 

Ca VII 203.701 100 
N IV 203.780 50    A 15.10 O V 203.783 330 13 
Cl X 203.80 
Fe XIII 203.81 70 

O V 203.82! 380 j 3 
O V 203.851 330 13 P X 203.87 
() V 203.890 420 13 O V 203.935 330 13 
Na IV 203.959 200 
Ca VII 204.002 250 
Cu 204.056 150 
Mn VII 20*. 13 900 
S  VI 204.19 56 

Fe XIII 204.26 
Ne IV 204.27 75 
Mn XI 204.29 
N IV 
Sc VI 

204.302 
204.310 

150d-A 
100 

18.21 

Ca VII 204 376 50 
Mn IX 204.43 600 

1    Ne {V 204.53 12.' 
]     Sc VI 204.610 50 

Ai  XIV 204.64 
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204.708 FINDING LIST 209.471 

Klcment Wavelength Intensity Muitiplct 

O IV 
Sc VI 
Cu 
Ca VII 

Ne IV 
O IV 
Ne IV 
Mn XII 
Fe XII! 

N VII 
Mn XI 
O IV 
Cr VIII 
Sc VI 

O V 
Ar XIII 
Mn 
Ni VII 
Cu IV 

Fe 
Ni VII 
P X 
Co XIII 
Cl X 

Ca Vli 
Cl XIIi 
Na IV 
F V 
Cu 

Ni VII 
Cr VIII 
Ni VI! 
Ar XIII 
K IX 

F V 
Ni VII 
O IV 
Co XV 
K IX 

Ti 
Ni VJI 
N IV 
Ar XIII 
Na IV 

N IV 
O IV 
Cl X 
N IV 
Ni VII 

Na IV 
Co VII 
K XIX 
Cu 
Si XIV 

F V 
Cr 
F V 
P XV 
Co VII 

C IV 
N  IV 
Ca X 
Cu 
Na III? 

264.708 
."04.719 
:04 725 
204736 
204 Tl 

204 '9 
204.905 
20491 
204.92 
204.951 

204 98 
204 98 
204 9% 
205.01 
205.072 

205.105 
205.24 
205.27 
205.275 
205.278 

205 31 
205.359 
205.38 
205.38 
205.40 

205.402 
205.47 
205.487 
205.552 
205.610 

205.637 
705.65 
20i.Di'; 
205.77 
205.772 

205.778 
205.807 
205.842 
205.85 
205.862 

205.880 
205.885 
205.940 
205.94 
205.956 

205.968 
206.002 
206.02 
206.S78 
206.030 

206.155 
206.23 
206.3 P 
2%. 355 
206.4 P 

206.430 
206.53 
206.594 
206.6   P 
206.60 

206.641 
206.707 
206.746 
206 842 
206.S7I 

200 
-wo 
!50 
400 

75 
I 

25 

50 

1 
^00 
100 

150 

900 
!00 
60 

20 
50 

150 

600 
400 
300 

320 
400 
10 

300 

300 
200 

I 

375 

1 
240 
500b 

400 

500b 
2 

500 
;oo 

300 
150 

tM 

200 
100 
300 

10 

I50d 
lOd 
50 

350 
10 

A 

6.04 

6.04 

6.04 

5.0! 
12.19 

Element Wavelength Intimity Mi'ltipiet 

Co XV 136.94 
Mn XI 207.02 
Mn X 207.06 
Cr VIII 207.07 300 
O IV 207.183 40 

O IV 207.239 60 
Cu IV 207.282 20  -A 
Cu XIX 207.31 20 
O IV 207.348 15 
P X 207.35 

Ca X 207.386 25 
Cl X Z07.41 
Cr VI 207 44 200 
Na III? 207.458 10 
N IV 207 500 20d 12.18 
S X 207.53 200 
K VI! 207.568 20 
Cr VI 207.61 300 
P X 207.67 200 
Cu 207 733 150 

C! VII 207.76 200d 
O V 207.794 550 16 N IV 207.812 200d-A 18.20 Co xn 207.85 
Cu 207.925 350 

Mn X 207.98 40*1 
Mn X! 208.02 
N IV 208.066 400d-A 15.09 
Al VII 208.1        ? 
N IV 208.113 400b-A 1508 
V. XIII 208.12 150 
N IV 208.131 400b-A 15.08 N IV 208.150 400b-A 15.08 Ni VII 208.182 240 v xvm 208.22     ? 

F IV 208 251 900 
Ar XIV 20(1.31 
S X 208.33 200 
Fe 208.44 200 
Ne IV 708.49 500 2 
Cu IV 208.502 15   -A 
N III ?.cs <:- 30d-A 
N IV "N>8.;:O lOOd 12.17 
Cr IX <08.53 
I- IV 208.549 200 

Ni VI! 208.580 200 
Cr VIII 208.63 200 
Ca XV 208.66 
N 111 208.670 50d-A 
Ni VII 208.679 80 

he XII! 208.690 20 
N III 208.730 50  -A 
Nc IV 208.73 500 2 
Ne IV 208.90 400 2 

1 Ni VII 208.940 240 

Sc VI 209.050 100 
C! XI 209.18 
Ni XV 2C9.18 
N  V 209.274    P 800 ? 
N  V 20?.308    P 800 2 
N IV 2i)9.378 400b 6.03 Al VII 209.4        ? 
N  IV 209.407 400b 6.03 Cr IX 209.44 200 
N IV 209.471 400b 6.03 
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209.57 FINDING LIST 214.205 

hlcmcal Wavelength Inieniily Muluplet Kleinem Wavelength Inlensity MultipSrI 

Mn XI 209.57 Sc VI 212.121 50 
Fe XII! 209 634 40 S XI! 212.14 !50 
Ca VII 209.725 250 Co VII 212.15 1000 
le 209.75 300 Co VII 212.23 80 
Cl XIII 209.81 Ni VII 212.316 160 

Co VII 209 8:5 10 N ni 217.359 50d-A 
Sc VI 209.821 200 C IV 212.421 250 5 
N IV 209 842 150b 12.16 N  III 212.465 100   -A 
»e XIII 209 927 50 Ni VI! 212.516 700b 
Cl Xi 209.93 Ne IV 212.56 750 6 

N IV 209.976 100b A 15.07 Ni VII 212.560 20 
P V 21000 10 O IV 212.578 5d 
N IV 210.028 200 A 15.07 S X 212.60 
Cl X 210.08 Co Vli 212.61 250 
N IV 210.092 100b •A 15.07 Ni VII 212.625 60 

Li II 210.1 I Co VII 21264 1000 
N IV 210.111 100b A 15.07 Co XVI 212.78 
Mn XI 710.16 Mn XI! 21281 
Cu 210217 150 Ni VII 212.856 20 
Co XVI 210.23 Ni VII 212.904 600 

Mn XII 210.34 Co VII 21291 900 
Co VII 210.37 40 Ni VII 212.949 400 
Fe 210.40 300 O IV 212.974 lOd 
Ar XIII 210.46 Cr VIII 213.03 200 
F IV 210480 100 V VI 213.04 20 

Sc VI 210.523 40 Co VII 213.06 20d 
I- IV 210 545 100 O !V 213.061 lOd 
Sc 210.550 200 N III 213.086 I00d-A 
Cu 210.612 150 Ni VII 213.0% 300 
Cr IX 210.62 Sc VI 2!3 118 200 

Fe X 210.67 2( X V? 213.121 50 
Co VII 21068 10 Ni VI! 213.133 80 
Co VII 210.71 10 N III 213 164 200d-A 

r   Vli 210.77 80 Sc VI 213.192 100 
.         M\ 211.00 Ca VII 2M.194 10 

i i   CXVII 211.0       P Ni Vli 213.258 100 
N   VII 211.037 Io0 V V! 213.32 30 
Cu IV 211.109 50 -A Ni VII 213.339 200 
F IV 211.152 10 N  III 213.364 50d-A 
Co VI! 211.25 10 Ar X!V 21342 

Ni VH 211.298 80 Ni VII 213.422 240 
Cr IX 211.32 '     N IV 213.443 300d-A 18.19 
Fe XIV 211.32 80 N II! 213.447 lOOd A 
N IV 211.405 400 2.0.3 Ni VII 213.496 300 
Sc VI 7.11.416 400 Ni VII 213.515 500 

Cr VI!I 211.42 200 S XI 213.55 125 
Ni VI! 211 43% 240 V VI 213.6! 10 
Sc 211.505 i70 Cu IV 213617 8   -A 
Ni VI! 211.539 10 F V 213.684 lOd 
Mn XI 211.54 Sc V! 213.702 100 

Sc VI 211.012 200 Ni VII 213.714 500 
Ni VII 2ii <*»9 240w Mn XI 213.75 
Co VII 21! 65 40 Fe XJII 213 781 40 
N IV 211.679 250d 12.15 V IV 213.848 700 
Sc VI 211.6% 50 V V! 213.87 60 

Cu 211.707 200 Ni VII 213.908 600 
Fe XII 211 749 30 Ni VII 213.924 200 
Ni VII 211.739 280 O IV 213.975 15 
Ü IV 211.808 Id -A O IV 214.028 25 
K XVI 211.8!      ? Ni VII 214.042 300 

Cr IX 211.97 F IV 214.062 700 
Ni VII 211.993 180 Ni VII 214 ill 140 
N III 212.019 20d A o iv 214.152 40 
N HI 212.049 50 A Ni VI! 214.166 *(l 
N III 212.087 80 A () IV 214.205 15 
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214.235 FINDING  LIST 218 846 

KkmtKt W*n.-ter.ttt. lnienuty Multiplci Klcmeni Waveleaflh Inleouly Multiple! 

Na III 214235 4O0 i     Si VII! 216800 20d Ni VII 214.237 20 Fe XIII 216.88 35 
O IV 214.249 2 I     Si VII! 21t>918 100 
S VI 21428 20 !     re XIV 21695 
0 IV 214.290 2 i     Ca VIII 216955 100 

N IV 214.291 250 12 14 !     O IV 216.960 I 
K V? 214.351 100 i     Ni VII 217.018 160 N IV 211414 SOd-A 18 17 !     Ca VIII 217.040 200 Ft XII 214415 20 Mn XII 217 10 
Ni VII 214440 !20 '     Fe IX 217 108 400 

Ni VII 214492 I40d Co VI! 217.13 20 V VI 214 50 10 j      Ni VII 217.138 240 Na III 214 596 200 1     Sc IV 217 189 40 3 
Si VIII 214.756 100 Cr 217.19 300 F III 214.804 3 Ar X!I 217.21 

N IV 
S XI 

214.843 
21485 

10 
125 

12.13 N  IV 
P V 

217.2!« 
217.22 

5Ö0 
20 

13 II 

F III 214.862 3 Fc XII 217.283 30 Na III 214.868 4O0 Ne IV 217 34 75 
S XI 21498 100 Na 217.385 10 

Mn XII 215.03 Cr 217.55 200 0 V 215.040 380 4 Cr 217.61 200 Cr IX 215.04 S  XI 217.63 200 Na HI 215.042 200 Ne IV 217.64 75 O V 215.103 420 4 Ni VII 217.658 160 

S XI! 2.5.18 150 Cu 217.743 200 Na III 215.230 400 C! XUI 217.77 
O V 215.245 500 4 Ne IV 217.78 75 Co VII 215.26 80d Ni VI! 217.781 10 
Ti XVII 215 31      '' Si VII 217.826 350 

Na III 215.340 400 Ne IV 217.83 125 
la XV 215.37 Mn X 217.88 
Cr 215.38 300 Co VII 217.88 20 Ne IV 
Ar XII 

215.40 
215.49 

25 N  IV 
N  IV 

217.895 
218044 

500d A 
400b-A 

15.06 
15 05 

Na IIP 215 498 10 N IV 218067 400b   \ f 5 05 Sc IV 215.57.2 iOO 4 N  IV 2(8 088 400b A 15.05 Cu 215.611 500 V  VI 218.09 90 
Na III 215.671 400 Mn X 218 '! 
F V 215.676 10 Co VI! 218.11 20 

Ne IV 215.71 15 N  IV 218 116 400b A 15 05 N IV 215.755 75 12.12 Ne IV 118.1» 100 Ni VII 215.759 600 Cr 218 15 mi 
He IV 215.84 75 Ne IV 218 18 50 
Mn Xi 215 86 S XI! 218.20 750 

Na III 215 870 100 Fe XIV 218.21 
Ni XV 2.5.94 N IV 218 250 400 12 10 S XI 215.95 250 Ar XII 218.29 
Cr IX 215.97 Ne IV 218.34 75 
() V 216.018 500 15 N ill 218 349 50    A 

Cu IV 216.063 50  -A N  III 218.378 70   -A Ni VII 216.064 400 Ni XVI 218.39 
Na III? 216.120 100 N  III 218 416 100    A 
Mn XII 216.12 Co VII 2i8.42 40 
Co VII 216.205 20 Ne IV 7.18.48 lOOd 

Ni VII 216.408 300 Ni VI! 2!8 531 100 
Ne X 216.41       P Mn XII 218.56 
Cu 216.454 250 Co VI! 218.56 10 
Cr XXII 216.51       P Ne IV 21864 125 
Ni VII 216550 S40 V  V! 218.64 60 

Mn XI 21660 Mn XII 21870 
Cr VIII 216 67 Ni VI! 218766 100 
Co VII 216.7U 250 Ne IV 2187? 250 
Cr X 216.72 400 Sc VI 218.837 400 
Na XI 216.8        P Ni VII 218.846 20 
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2(8.88 

hlcrncm 

FINDING  LIST 223 497 

Cr X 218.88 
N III 218.949 i<m A K VII 218.987 20 
S XI 218.99 125 
V VI 21900 30 

K VII 219.061 
Co VII 21909 10 
Ni VII 219.127 40 
S XI 219)3 200 
Fe XIV 21913 60 

N III 219 168 250   -A F ill 219.277 1 
Cr 21929 400 
Kc XII 219453 40 
Ni VII 219 497 !<H 

Cl XII 219. S3 
Mn XII 219 54 
F III 219.588 0 
Co VI! 219.64 40 
Ni VII 219.782 20 

Ar  VI 
P VII 

21«90 
219.91 

120 
«50 Cu IV 219927 6   -A Cr 219.94 200 Co XVI 21994 

As VI 220.0 St«) 
Cr IX 770 02 
Ti 220.045 1 
Co VII 220.07 400 
Fe XIV 220 09 60 

Co.   ,11 220 10 10 
N ,J 220.124 50 
Co VII 220.23 10 
N IV 220 280 400 
Co VII 220 34 150 

O V 220.352 800 
Co VII 220 37 150 
Co VII 220.405 150 
Ni XVIII 220.41 Hi 
Cf X 220.42 

Cr XI 220.42 
Co VII 220.515 150 
Co VII 220 62 1000 
K VII 220 629 too 
Ti 220 739 1 

F IV 220.765 700 
Co VII 220.77 40 
Co VII 220.81 20d 
N IV 220.885 2d-A 
Co VII 220.89 20 

Ar VI 220 95 200 
Co VII 220.96 40 
Co VII 220.98 150 
As VI 22i.G 1000 
Co VII 221 02 750 

K VI' 221.035 100 
Co V!I 221.06 i5C 
Ar XV 221.10 
Co VII 221.15 20 
Cr X 221.18 

St VI 221.204 330 
Co VII 221.24 8t 
S IX i2I 26 100 
Co  VII 221.30 so 
C VJ 271.37 10 

12.09 

12.08 

10 

1842 

=__£_ 

Cu XIX 
ci xui 
Cr VIII 
S XII 
Co VII 

K VII 
Ni i XXVI 
Co VII 
O IV 
N IV 

Co VII 
N IV 
Fe XIII 
N IV 
N IV 

Ni XV 
V VII 
Co VII 
Ti 
K vn 
C- VI 
Ci XIV 
Fe VIII 
() V 
Co VII 

Ca VII 
K  VII 
Co VII 
Co VII 
Ne IV 

Co VII 
Cl XI' 
Co VII 
O IV 
() IV 

C IV 
Co VII 
Sc VI 
Sc VI 
N IV 

Co VII 
Ni XVI 
Cl XII 
N  VII 
Cl XII 

Co vi; 
Ne IV 
Ni VI! 
S IX 
V VI 

Co VII 
Gc VI 
Co VII 
Ni VII 
F IV 

Sc VI 
N IV 
F IV 
P VI! 
F IV 

221.37 
221.38 
221.41 
221.44 
221 45 

221.480 
221.497 
221.52 
221.543 
221.567 

221 597 
221.6 
721 62 
221.648 
721.729 

221.75 
221.789 
221 830 
221 854 
221.871 

221.93 
221 95 
221% 
222.02! 
222.122 

222 !4 
222.16 
222 189 
222.235 
222.37 

222.373 
222.450 
722.53 
227.57 
222.60 

222.6? 
222.72 
■»22.72 
222.763 
222.-'77 

222.79! 
222.'* 
222.844 
222 855 
222.893 

223 08 
223.09 
223.10 
27.3 > 2  F 
223.14 

223 19 
223.235 
223.248 
223.27 
223.30 

223.30 
223.32 
223.37 
223.377 
223.394 

223.40? 
223.421 
223.456 
223.48 
223.497 

35 

200 
175 

IC00 

150 
i 

1030 
10 
!0 

10 

250 
15 
300b-A 

1000 
450 A 
40 
300b 
300b -A 

200 
900 

100 

100 
200 
200 
7WI 

10 

100 
10 

1000 
200 

750 

!0 
25 
15 

350 
80 

!50 
390 
30d 

:%o 

900 
125 
20 

!00 
100 

1000 
600 
750 
100 
300 

100 
500d  A 
200 
350 
100 

15.04 

15.04 

15 04 
15 04 

38.41 

18.16 

'.if.   Li   Hi    B   C   N   O   F   Nc   Na   Mg   Al   Si   P   S <."I   Ai    K   Ci 
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223.52 FINDING LIST 227.20 

Klement Wavelength Intensity Multiple! Element Wtvelengin lalentilv Multiple*. 

üe VI 
Co Vll 
Mn XII 
Ne IV 
Si IX 

223.52 
223.54 
223.56 
223.60! 
223.72     P 

400 
1000 

125 
80 

Ti V 
Co VU 
Ni Vll 
V V 
C IV 

225.347 
225.43 
225.476 
225.48 
225.49 

400 
40 
40 
30 
4 11 09 

0 IV 
Co VII 
Ni VII 
Ni VII 
0 IV 

223728 
223.73 
223.762 
223 819 
223.841 

1 
1000 

60 
60 

1 

Cu IV 
Co VII 

]    Co VII 
:   Ni vn 
.    N IV 

225.497 
225.68 
225.71 
225.734 
225.741 

25   -A 
80 
40 

200 
50d-A 1840 

Cr X 
Co VII 
Cr IX 
Fe VII! 
C IV 

223.86 
223.86 
223.87 
223.87Ö 
223.9 

750 

200 
11.11 

Ni VII 
V VII 
Co VII 
Ge VI 
N III 

225.760 
225 79 
225.33 
225.83 
225.837 

40 
500 
750 
700b 
300d A 

Co VII 
Ni VII 
Co VII 
F V 
Ni XV 

223.91 
223.948 
223.99 
223.999 
224.04 

550 
20 

250 
1 

Co VII 
Ni VII 
V VI 
N III 
Co VII 

225.87 
225.889 
225.90 
226.030 
226.03 

10 
60 
70 

300    A 
1000 

Co VII 
Co XIV 
a vu 
Ti 
Cu XIX 

224.08 
224.13 
224.14 
224 169 
224.22 

80 

300 
1 
3 

O HI 
F HI 
Ni VII 
F III 
N III 

226.038 
226.055 
226.062 
226.094 
226.122 

50d 
6 

180 
10 

?00   -A 
Ar XII 
Co VII 
Co VII 
Ni VII 
Ce VI 

224.25 
224.335 
224 Jo 
224.38) 
224.40 

550 
10 

320 
lOOO'u 

F III 
Cr VI 
Ni VII 
Cr X 
Ni VII 

216.169 
276.20 
226.215 
226.24 
226.268 

20 
500 
20 

<3 
Ge VI 
0« VI 
C IV 
V VI 
V VI 

224.40 
224.49 
224.5 
224.50 
224.59 

lOOOu 
1000 

2 
900 

90 

11.10 

Ca VII 
F V 
Ni VII 
Ni VI! 
Ti 

226.292 
226.341 
226.347 
226.399 
226.409 

50 
200 
!40 

7(1 
1 

Cl XIII 
Co VII 
Mn XII 
N IV 
CJ VII 

224.60 
224.60 
224.62 
224629 
224.71 

10 

450b 
1000 

1207 

Cr X! 
Ti 
N III 
Ti 
S IX 

226.45 
226.462 
226 520 
7.26.561 
226.59 

1 
50d-A 
If. 

100 
Ni VII 
Cr X 
Fe XV 
S IX 
Ti 

224.724 
224.74 
224.745 
224.75 
224.818 

280 

40 
450 

1 

F V 
Ti 
Ni VII 
V VI 
Ti 

226.608 
226.629 
226.(58 
226.66 
226.68..' 

90 
( 

40 
6Ü 

1 
N III 
V V 
Ni VII 
Co VII 
Ge VI 

224.873 
224.90 
224.919 
224.93 
224.94 

50d-A 
30 

240 
U( 

700 

Ge VI 
C IV 
Ti 
As VI 
Ge VI 

226.69 
226.72 
226.722 
226.8 
226.82 

300 
6 
I 

100 
500 

11.08 

Si IX 
Ti 
a vu 
N IV 

225.013 
225 033 
225.08 
225.110 

800 
1 

500 
800b 6 

Co VII 
N III 
N III 
Mn X1I1 

226.83 
226.832 
226910 
226 91 

20 
350   -A 
400  -A 

F V 225.114 lOd F IV 226.944 600 
Co VII 
N IV 
V  VII 
Ni VII 
N IV 

225.12 
225.142 
225.16 
225.182 
225.212 

80 
800b 
800 

20 
800 

6 

6 

Co VII 
Si IX 
N IV 
!• IV 
F IV 

226.98 
227.007 
227.026 
227.079 
227.10! 

150d 
800 
100 
300 
500 

12.06 

S IX 
Co Vll 
Ni Vil 
0 IV 
N III 

225.23 
225.23 
225.238 
225.299 
225.302 

50 
150 
60 
25 
70d A 

Co VII 
Ni V!I 
I   V 
S VI 
Cr VI 

227.11 
227.191 
227.192 
227.20 
227.20 

20 
140 
100 
2ÖU 
400 

13 
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227.21! 
UNDING LIST 

231.2! 

F IV 
Fe XV 
Si IX 
O V 
Ni VII 

Cr X 
O V 
Cl XII 
N III 
S XII 

O V 
N III 
O V 
Ni VII 
K VII 

VII 
o 
Ni 
Ti 
Ca VI 
O V 

Fe XV 
Ni VII 
Cl XII 
Ni VII 
S VI 

Ge VI 
V VII 
Co VII 
Ni VII 
Ca V! 

Ni VII 
Ni VII 
Ti 
V VIII 
S X 

P IX 
Ni VII 
C IV 
Ci XII 
Ni VII 

Ge VI 
Co VII 
Ni VII 
F IV 
Mn XI 

Ni VII 
F IV 
Sc V 
Mn XII 
Ca VI 

F IV 
V VIII 
S X 
Cr X 
N III 

N III 
S IX 
N III 
Ni VII 
Fe VII 

O III 
Ti V 
Ni VII 
O III 
Co XVI 

227.211 
227.22 
227.30 
227.37? 
227.377 

227 42 
227.469 
227.47 
227.479 
227.50 

227.511 
227.515 
227.549 
227.570 
227.625 

227.634 
227.636 
227.639 
227.642 
227.689 

227.70 
227.734 
227.83 
227.831 
227.84 

227.86 
227.88 
227.88 
227.889 
227.922 

228.023 
228.039 
228.135 
228.15 
228.1? 

228.25     P 
228.255 
228.27 
228.29 
22S.299 

22841 
228.425 
228.484 
228.4% 
228.52 

228.541 
228.552 
228.565 
728.61 
'28 628 

228.64.' 
228.67 
228.70 
228.71 
228.762 

228.790 
228.84 
228.844 
228.864 
228.866 

228.893 
228 909 
228.927 
228.988 
229.07 

300 
40 

300 

250b A 
150 

380 
250b A 
300 

10 
100 

300 
180 

20 
300 

40 

20 
200 

300 
400 

20 
160 
100 

200 
80 

1 

250 

100 
25d 

10 

900 
40 
80 

1 

100 
10 

300 

350 

100 
400 
350 

250b-A 

250b A 
100 
250b -A 
40 
20 

10 

11.07 

Co VII 
Cl XIII 
K VI! 
Ge VI 
Ge VI 

V VII 
He II 
Ar VIII 
Ni VII 
Co VII 

Ti 
Ca VI 
He II 
P V 
Na III 

Co VII 
O IV 
Ar XVIII 
V VIII 
N IV 

O IV 
I    F III 

V VIII 
He II 
Ti 

Ge VI 
Cr X! 
Ti 
Co XIV 
Co VII 

Ti 
C IV 
Co VII 
Ca VI 
F III 

N III 
Ti 
Na III 
F III 
N III 

K VIII 
N ;:i 
O IV 
He II 
K VIII 

K VIII 
O IV 
N III 
N III 
V VIII 

Ge VI 
Sc V 
N III 
N III 
Ar VIII 

C IV 
F III 
O IV 
Fe VII 
O IV 

229.13 20 
229.15 
229.258 150 
229.26 700 
229.35 400 

229.38 600 
229.431 P 5 
229.44 250 
229.569 80 
229.61 1000 

229.619 3 
229.734 350 
229.736 P 6 
229.83 200 
229.868 300 

229.87 1000 
229.8% 1 
229.9  P 
230.00 
230.035 lOOd-; 

230.040 1 
230.117 35 
230.12 500 
230.139 P 9 
230.155 i 

230.25 ;oo 
230.29 
230 304 i 
230.34 
730.36 40 

230.425 1 
230.43 25d 
230.45 20 
230.49.'! 250 
230.553 ! 

730.591 300b-A 
230.591 1 
230.593 200 
230.603 1 
230.626 300b -A 

230.678 250 
230.681 300b A 
230.682 2 
230.686 P 12 
230.706 300 

230.745 375 
230.755 5 
230.765 250b A 
230.789 250b -A 
230.82 200 

230 82 200 
230.848 100 
230.86! 25Cb -A 
230.879 250b A 
230.88 350 

230.9 2 
231.01! 6 
231.03! 10 
231.043 :oo 
231.070 60b 

231.070 380b 
231.101 40 
231.140 15 
231.200 40 
231 /v 

10 

18.39 

11.06 

11.05 
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231.239 FINDING LIST 235.563 

Kleo'enl Wavelength Intensity Multiple! Element Wavelength Intensity Multiple! 

0 IV 231. W 40 O IV 233.457 60 7 
0 IV 231.299 60 N III 233.459 350b-A 
F IX 231.3       P V VII 233.47 700 
Co VII 231 32 40 O IV 233.496 60 7 
V VIII 231.33 N HI I-   498 350b-A 

1   III 231.381 1 O IV 233.521 40 7 
He II 231.454    P 17 7 F IV T3.526 400 
N III 231.465 150 ■A C IV 233 53 lOOd 11.04 
Co VII 231.48 20 O IV 233.561 90 7 
N III 231.497 150 A O IV 233.5% 40 7 

f. 111 231.540 200 A N III 233.599 300b-A 
i'i 231.553 1 N HI 233.620 300b A 
P XI 231 67 100 N HI 233.6% 300b-A 
Co VII 231.68 4G N  Hi 233.716 300b-A 
Fe VII 231.726 300 Mn Xlii 233.73 

M« Ill 231.730 1000 2 Co VII 233.75 250 
Ge VI 231.78 700 Fe VII 233.762 50 
Co VII 231.79 20 Ti 233.787 1 
0 V 231.823 380 Ni XVIII 233.79 35 
V VII 231.99 300 Cr X 233 80 

N IV 232.112 100 5.07 Fe XV 233.865 30 
Mn XIII 232.12 Co VII 234.01 40 
N IV 232.145 150 5.07 Co VII 234.05 10 
Ge VI 232.16 500 N IV 234.124 6C0b 5.05 
Cr XI 232.18 Ti 234.184 3 

As VI 232.2 100 C IV 234.19 4 11.03 
N IV 232.223 200 5.07 N IV 234.195 600b 5.C5 
Fe VII 232.256 200 Mn XIII 234.24 
Ca VI 232.275 300 N IV 231.249 600b 5.05 
Co VII 232 35 150 Mg HI 234.258 850 1 

T-; 232.361 1 Co VII 234.27 20 
Co VII 232.425 40 Ne IV 234.319 125 
Fe VII 232.442 200 Fe VII 234.336 200 
Ti 232.466 1 Co VII 234.34 1000 
Ni XVI 232.49 He II 234.347    P 40 5 

Co VII 232.51 250 Co XV 234.41 
Ca VI 232.53! 250 S XII 234.48 75 
Co VII 232.56 900 V XXI 234.49      P 
Ge VI 232.57 200 Cl XII 23* (-A 
He II 232.584   P 24 6 Ge VI 234.65 400 

Co VII 232.65 900 Cl XI 234.67 
K V? 232.673 50 Ti 234.680 1 
Ti 232.711 1 Cr XI 234.68 
Co VII 232.80 80 Ne IV 234.704 125 
Ti 232.847 1 Fe VII 234.754 200 

N III 232.854 300d -A Co VII 234.79 1000 
Si VIM 232.864 10 P XI 234.84 400 
Co XXV 232.9       P Cl XI 234.84 
Fe VII 232.948 100 Ti 234.902 1 
Cr X 232.96 Co XVII 234.91      P 

Fe VII 233.02! 300 P IX 234.94      P 
Co VII 233 06 20 O IV 234.988 10 
Ge VI 233.14 500 Ge VI 235 05 500 
F IV 233.159 200 Mn XIII 235.08 
Si VIII 233.159 10 Ti 235.0% 10 

Cl XI 233.17 Co VII 235 13 10 
F IV 233.222 600 Si VIII 235.221 10 
Cr XI 233.26 P X 235.27 400 
F IV 233.297 200 Cu IV 235.299 30 
N III 233.332 400b A Ti 235.316 3 

N III 233.368 4fi0b -A Ti 235.353 6 
N III 233.393 JSilb -A Ti 235.450 6 
F IV 233.393 500 Cr XI 235.52 
N III 233.424 400b -A Mn XI 235.55 
Co VII 233.425 20 Si VIII 235.563 20 
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235.57 FINDING LIST 240.30 

Kiemen.' Wavelength Intensity 
 1 

Multiple! Element Wavelength Intensity Multiple! 

Ge VI 235.57 800 N ill 238.134 300   -A 
Ft VII 235.659 200 Ge VI 238.14 500 
Ti 235.683 20 Co VII 238.17 20 
V IX 235.72 400 C IV 238.200 I00J 11 02 
Cr XI 235.74 C IV 238.250 !50d 11.02 

F V 235.840 100 Co VII 238.7.7 80 
Ti 235.887 10 Ti 238.294 1 
V VIII 236.01 300 O IV 238.360 400 
N IV 236.068 550 12.05 Co VII 238.37 900 
0 IV 236.071 2d Fe VII 138.386 100 

Co VII i36.09 250 P X 238.53 
Co XIV 23b. 11 O IV 238.571 500 
Cr XI 236.26 N IV 238.657 500b 15.03 
Ar XIII 236.27 N IV 238.683 500b 15.03 
Cu IV 236.343 5 Ti 238.689 3 

Ni XVIH 236.36 3 N IV 238.694 500b 15.03 
Fe VII 236.388 50 N IV 238.731 500b 15.03 
Ge V! 236.40 400 N IV 238.769 500b 15.03 
c; V 236.44 100 N IV 238.802 600 15.03 
Co VII 236.45 R0 Cu XVIII 238 87     P 

Co VII 236.51 150 Ge VI 738.97 700 
0 IN 236710 50d Al VII 239.030 lOOd 
Fe VU 236.779 20 N IV 239.146 450b 15.02 
CJ VII 236.82 iO N IV 239.174 450b 15.02 
Fe VII 236.865 20 C IV 239.196 25 11.0! 

Ti 236.914 1 N IV 239.212 450b 15.02 
P X 236.95 N IV 239.243 450b 5.03 
N IV 236.954 150d-A 18.38 Ge VI 239.28 700 
P XI 237.00 400 Ca VI 239.296 20 
Ti 237.059 3 Co XIV 239.33 

Si XIV 237.2       P Co VII 239.37 10 
Cl V 237.23 200 Ti 239.404 3 
Cr XI 237.24 Co XV 239.42 
Ti 237.250 1 V ;:;>.44 300 
He li 237.33!    P 70 4 A! XIII 739.5       P 

Ge VI 237.36 500 Ni XVI 239.53 
n xi 237.42 Ca VI 239.535 350 
V VII 237.50 300 O IV 239.592 10 
Ti 237.519 1 N IV 239.616 500b 5.03 
N III 237.532 450b -A N IV 239.632 400b 5.03 

N III 237.565 450b -A N IV 239.659 400b 5.03 
Co VII 237.575 10 N IV 239.679 400b 5.03 
N III 237.624 450b -A N IV 239.708 400b 5.03 
V IX 237.66 Fe VII 239.728 100 
Cl XIV 237.70 N IV 239.763 400b 5.03 

Co VII 237.73 10 S XI 239.81 !50 
Mn XII 237.78 Fe VII 239.851 50 
Cr XI 237.79 F IV 239.856 700 
Ge VI 237.80 600 Ti 239.933 1 
Ti 237.826 1 O IV 239.935 1 

Ni XVI 237.87 Gc VI 240.00 700 
N IV 237.873 400b 5.04 Ti 240.009 1 
N IV 237.908 400b 5.04 F IV 240.017 700 
F IV 237.913 300 Fe VI! 240.049 50 
F IV 237.955 400 Fe VII 240.076 50 

N IV 237.991 500 5.04 O IV 240.079 2 
F IV 238.012 300 F IV 240.079 900 
N III 238.034 350   -A F IV 240.146 700 
Fe VII 238.040 20 Fe VII 240.216 200 
Ge VI 238.04 800 V VOI 240.22 300 

F IV 238.042 200 F III 240.231 3 
Ti 238.054 6 S XII 240.26 175 
N II! 238.093 350   -A F HI 240.264 i 
F IV 238.099 100 F IV 240.275 700 
Co VII 238.11 40 V IX 240.30 
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240.31 FINDING LIST 246.561 

Element Wavelength Intensity             Multiple! Kiemen! Wavelength Intensity Multiple! 

P XI 240.31 too Mn XIV 243.45 
Ti 240.321 3 Ti 243.503 1 
N IV 240.363 200                     12.04 V IX 243.58 
F IV 240.371 700 V vHi 243.69 1C0 
F III 240 546 3 F IV 243.736 200 

Cr XI 240.56 Ar XIV 243.74 
Ft VII 240.565 50 Ai VI 243.760 600d 
Ge VI 240.65 700 Fe XV 243.783 50 
Fe XIII 240.713 50 F IV 243.796 300 
F HI 240.720 6 Sc V 243.823 40 

Ca VI 240.72! m Cl VI 243.85 600 
F 111 240.735 1 Sc V 243.872 500 
Co VII 240.745 10 Cl VI 243.88 150 
Al VII 240.770 200d N ] XIV 243.88 
Cl VII 240.83 300 r IV 243.922 400 

F III 240.857 1 Ti 243.968 3 
ci vH 240.87 200 O III 7*4.049 iOOd 
Ti 240.926 10 N IV 244.100 300b 18.14 
0 III 240.979 lOOd Fe XVII 244.152 10 
Ti 241.013 1 Ti 244.291 1 

O III 24!.037 1«M V IX 244.46 100 
Mn XIV 241.07 Ti 244.482 1 
F III 241.135 1 Fe VII 244.535 I0G 
V 241.14 200 P VIII 244.55 100 
Ti 241.240 1 Cr XII 244 70 

Ti 241.27! 1 F III 244.701 6 
Cr XI 241.48 F III 244.769 20 
Cu 241 583 150 Ti 244.779 ! 
Fe XIV 241.739 60 V IX 244.89 
Ti 241.750 I C IV 244.907 500 3 

0 III 241.819 50 Fe XXIV 245.00      P 
Cr XI 241.87 F III 245.005 10 
o in 241 875 50 N HI 7.45 021 400d-A 
Ar XIII 241.90 N in 245 .U5 400d-A 
V VII 24'.91 200 Fe VII 245.151 120 

Ti 241.917 3 Ti 245.258 1 
Ge VI 242.00 700 V X 245.35 100 
0 IV 242.045 5 Fe VII 245.492 120 
Ti 242.059 1 Ti 245.535 1 
0 IV 242.140 10 Ti 245.637 I 

0 IV 242.183 1 O IV 245.7 2<i 
Ar XIII 242.22 Cr Xi 245.70 
Ca VI 242.265 150 C IV 245.775 200d 11 
F V 242.324 300 C IV 245.830 250d 11 
Ca 242.384 150 F III 245.866 3 

Ti 242.403 1 V 245 89 200 
F V 242.439 200 Ti 245.894 1 
Ti 242.475 3 Ti 245.937 1 
S XI 242.57 125 S XI 245.94 75 
Ca VI 242.592 150 Si V! 246.001 400 

Ti 242.604 ! Fe VH 246.005 20 
Ca VI 242.631 250 Si VII 246.06 
Cl XI 242.76 Ti 246.198 6 
S XI 242.82 175 N III 246.206 650b -A 
Ti 242.847 3 Fe XIII 246.210 50 

Cl VI 242.89 250 Ti 246.235 1 
He II 243.027   P 130                       3 N III 746.249 650b -A 
Ti 243.035 3 O III 246.265 150 
S XII 243.06 200 N III 246.311 650b A 
Cl VI 243 19 400 P VIII 246.32 50 

C! VI 243.21 100 Ti 246.395 3 
Ti 243.759 1 Sc V 246.424 400 
F III 243.357 3 O IV 246.465 5   -A 
Fe VII 243.370 400 o iv 246.503 10   -A 
F III 243.407 1 O IV 246.563 15   -A 
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2*6 564 FINDING  LIST 25!.52 

Klement Wavelength Intensity Multiple! E lessen! Wavelength Intensity Multiplct 

Ti 216 564 !0 S VI 248 99 400 2 
Ti 246.699 1 Si VI 249.125 400 
Ti 246.743 ! Ni XVI! 249.180 
S XI 246 90 200 O IV 249.223 10 
0 III 247.080 50 F IV 249.228 100 

S XI 247! 2 250 Ti 219.229 1 
S XII 247.12 250 S VI 249.27 400 2 
Ti 247.135 1 Ti 249 278 1 
N IV 247.205 900 2 N IV 249.316 300d-A 18.37 
Ti 247.278 1 P VIII 249.32 100 

C V 247.3! 17 O IV 249.365 15 
C IV 247.357 25 10.01 Ar V!l 249.38 100 
Ti 247.385 1 Ca IV 249 408 150 
Al VIII 247.40 45 Cu 249.415 150 
C IV 247.4)5 50 10.01 Ar XIII 249.46 

Ne IV 247.42 50 Ti 249.471 1 
Ti Vi 247.450 250 Ti 249.529 1 
Fe VII 247.458 50 Ti 249.589 3 
Ti 247.536 1 Ti 249.632 1 
N V 247.561 85 5 Mr. XIV 249.64 

Co XVII 247.62     P Ti 249.688 1 
P VIII 247.64 250 F IV 249.744 10 
Cr X 247.67 T; 249.785 1 
V IX 247.70 Co XVII 249.85      P 
N V 247.706 100 5 Ar VII 249.886 250 

Ti 247.719 3 Cu 249.908 100 
Co XV 247.76 Ca VI 249.914 150 
Ne IV 247.81 40 Ti 249.920 20 
S XI 247.83 75 Mr. VII 249.929 20 
Ti 247.929 i Ti 249.984 3 

P XI 247.94 P IX 250.05     P 
Ne IV 248.00 40 Ti 250.050 ! 
Ti VII 248.037 3 N IV 250.321 300 18.12 
Be IV 248.04     P Al VIII 250.139 100 
P VIII 248.04 150 Ca IV 250.153 150 

S XI 248.09 75 Ca VI 250.265 200 
Ti 248.150 1 Ti 250.339 
Cu 248.153 100 P IX 250.37 !50 
N III 248.320 350   -A Cu 250 400 300 
O III 248.320 50*5 Si VIII 250.45 

N III 248.371 359   -A Ti VI 250.482 1000 
N IV 248.383 500 15.01 Na III 250.515 800 
N III 248.428 350   -A P IX 250.73 200 
N IV 248.433 500b 15.01 Mn VII 250.771 40 
Al VIII 248.45 83 Si VIII 250.79 

0 V 248.459 330 9 Ti 250.790 3 
N IV 248.461 500b 15.01 Ti VII 250.913 3 
N III 248.478 350   -A Ar VII 250.940 350 
Ti 248.481 1 Sc V 250.978 400 
N !V 248.484 500b 15.01 T~X 250.999 10 

0 III 248.538 50 F IV 251.026 1000 
N !V 248.540 500 15.01 Fe XVI 251.058 20 
N IV 248.563 500 15.01 Ti VI 251.071 700 
0 III 248.574 60 O IV 251.114 2   -A 
Ti 248.592 1 Ne III 251.12 200b 5 

0 III 248.618 100 O IV 251.148 2    A 
N IV 248.654 450 18.1., P VIII 251.23 150 
C V 248.661 200 22 Ti 251.266 6 
C V 248.668 •-o 22 Cu IV 251.278 20 
Ar XIII 248.68 Ai VIII 251.347 10 

C V 248.738 200 22 Ca IV 251 354 150 
C V 248.744 20 22 Na III 251.371 600 
Ti 24S.908 20 Ca VI 251.465 200 
V IX 248.91 Mn VII 251.479 10 
Ti 248.980 6 Cr XII 251.52 

787 

ii"ii    ■ i ii i r.i-i .«■if<inriMi.i.*TiBniiii,«r»aiiiriifiit-i.f Vir^M'''1i Miiaiie MM'-IK« m*UCtutlUiMeUUI>,*t^^ aw 



251 533 
FINDING  LIST 

Element Wavelength intensity 

Ti 251.533 6 
Ne III 251.54 200 
Mi? V 251 600 100 
V V 251.60 20 
V IX 251.6! 

Ti 251.622 35 
Cu 251.670 200 
Ti 251.715 1 
Ne HI 251.72 200 
Ti 251 800 6 

Ca VI 251.816 50 V 251.87 !O0 
S VI 251.91 200 
Cu 251.947 200 
Fe XTII 251.949 50 

Ti 252.065 20 
Ti VII 252.162 200 
V X 252.17 100 Fe XIV 252 190 40 
Cu 252.223 150 

Ti VII 252.275 800 V V 252.40 20 0 IV 252.564 40d-A Ti VII 252.571 GO Cr X 252.62 

Cu 252.780 750 Si VIII 252.79 
Sc V 252.846 500 Ti 252.874 3 
S XI 252.93 25 
0 IV 252.948 40 
Ti V 252.958 900 
V IX 252.96 
0 IV 253.082 60 
Ti XII 253.142 35 

Co XV 253.34 
S XI 
Ti 

253.36 
253.427 

50 
1 

Cu 253.465 150 
Ti 253.518 1 

V X 253.53 
0 III 253.548 10 
Ti 253.591 I 
S XI 253.62 150 
Ti 253.674 1 

Ni XIV 253.69 
Sc V 253.733 500 
Si X 253.772 70 
Cu 253.786 150 
Ti VII 253.8!1 200 

P XI 253.90 
V IX 253.90 
Ti 253.906 3 
S X 254.00 
Ti XX 254.0!      P 

Ti VII 254.022 800 
Ti VI 254.03 200 
P XI 254.05 
Cr X 254.15 
F III 254165 20 

Ti 254.188 3 
F III 254.197 !0 
Ti 254.288 20 
N IV 254.338 100   -A Ti 254.485 6 

J^ltipie^ |     Element 

F IV 
Cu 
P XI 
Ti 
F IV 

F IV 
Ti VII 
Cu 
Ti 
0 111 

Ti VII 
S X 
N IV 
() III 
V X 

0 IV 
o III 
0 IV 
Ti VI 
Sc V 

18.36 

Cu 
Ti 
K 
V X 
v x 

P V 
n 
F III 
Sc V 
F III 

P V 
F III 
Ti 
F HI 
Ti 

F HI 
Ti 
Co XV 
Ti 
Be IV 

Ti 
He II 
Cr XI 
Ti 
F III 

Cu 
Fe XIII 
O III 
Ti 
O III 

O III 
Ti 
F III 
Si VIII 
Si X 

Ti 
S XIII 
F HI 
Ti 
F HI 

Ti 
Ti 
K VI 
Ti 
F III 

W.velenttb 

254.491 
254.510 
254.54 
254 574 
254.595 

254.68! 
254.687 
254.772 
254.859 
255.044 

255.076 
255.08 
255.148 
255.158 
255.24 

255.252 
255.302 
255.302 
255.375 
255.379 

255.417 
255.439 
255.530 
2,'5.54 
255.54 

255.60 
255.628 
255.632 
255.636 
255.667 

255.69 
255.723 
255.754 
255.770 
255.813 

255.863 
255.875 
255.88 
256.149 
256.27     P 

256.305 
256.317   P 
256.32 
256.338 
256.358 

256.365 
256.42 
256.425 
256.454 
256.460 

256 506 
256.525 
256.526 
256.53 
256.569 

256.586 
256.66 
256.675 
256.685 
256.723 

256.732 
256.815 
256.83! 
256.869 
256.894 

Intensity 

256.894 

Multiple! 

200 
500 

1 
100 

10 
200 
700 

1 
10 

250 
20 

380 
50 

iO 
1 

300 
50 

350 
X 

50 

500 
3 
3 

300 
1 

500 
35 

1 
60 
10 

100 
6 

10 
320 

3 
35 

300 

100 
10 

150 

150 
1 
3 

m 

20 
250 

3 
3 
I 

6 
1 

150 
1 
6 

18.10 
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256.89» 

Cu 
he XV 
V X 
Ti 
Ti 

Sc V 
S X 
Si iX 
Cu 
Ar XIV 

Ti 
Fe XIV 
Cl XII 
Ti 
N III 

Cu 
T; 
K VI 
Cl XVII 
Ti VI 

N HI 
Ca V 
Ar XIV 
Cu 
Ti 

K VI 
Mn XXIII 
Ti 
Si IX 
O IV 

Ti 
O IV 
Sc V 
Ca V 
Cu 

Ti 
V X 
N IV 
Si X 
Si IX 

''. V\ 
Ti 
N III 
Ti VIII 
Sc V 

Ti 
K VI 
Cu 
Ti 
Ti 

Al V!I 
Cr VII 
N III 
Al VII 
Ti VI 

Ti 
Mn XII 
Ti 
C IV 
S X 

<: iv 
Ca V 
Cr XIII 
K VI 
Ti 

FINDING  LIST 

length Intensity Muluplet jj     Klcncnt 

256.898 
256.919 
257.00 
257.003 
257.155 

257.157 
257 16 
257.27 
257.315 
257.37 

257.382 
257 385 
257.43 
257.430 
257.502 

257.626 
257.645 
257.657 
257.8 
257 855 

257.953 
257.976 
257.98 
258.004 
258.008 

258.018 
258 02     I 
258.056 
258.10     I 
258.116 

258.178 
258.207 
258.238 
258.251 
238.265 

258.267 
258.28 
258.320 
258.347 
258.36 

2^8.411 
258.467 
258.499 
253.610 

258.868 
258.873 
258.927 
258.930 
258.969 

259.035 
259.18 
259.189 
259.219 
259.232 

259.311 
259.33 
259.448 
259.471 
259.52 

259.542 
259.576 
239.59 
259.609 
259.649 

400 
4C 

10 
6 

200 
100 

200 

I 
50 

6 
300d-A 

200 
6 

100 

250 

500d-A 
265 

150 
1 

20C 

1 
10 

150 
150 
450 

I 

150 
!20 

50 
I 

650d -A 
700 
40 

3 
150 
800 

3 
3 

to 

700d-A 
10 

250 

35 
300 
150 

350 
150 

UK) 
20 

18.09 

Si IX 
N !V 
Ti 
Ca V 
Cu 

Ti 
Ca V 
K IX 
Sc V 
N III 

C V 
Ti XII 
C V 
Cu 
Ar VIII 

Ti 
F III 
Ar VIII 
N. VI 
F III 

O IV 
Ti 
Mn XIV 
Ca V 
N IV 

F HI 
Ti 
O IV 
Ti 
Ni VI 

Ti VII 
Ni VI 
F III 
Ti 
K IX 

Ti IX 
V X 
Ti 
Ti 
O III 

Al VII 
K H? 
Al VII 
Ti 
Si X 

HI 

10 

10 

Ti 
N 
Ti 
Si IX 
N VII 

Ti 
Ti 
Cu 
F II! 
Ti VIII 

F III 
Cu 
S VI 
Cr XIII 
Ti VII 

Ti 
P XI 
V X 
O III 
N III 

262.184 

WavekBfth Intensity Muhipki 

259 75 
259.824 
259.835 

450 
10 

12.03 

259.S56 150 
259.871 250 

259.895 3 
259.978 150 
260.052 125 
260 054 50 
260 090 800d-A 

260.136 4 21 
260.145 I 
260.229 4 21 
260.245 250 
260.25 200 

260.251 60 
260.307 20 
260.33 300 
260.348 400 
260.372 10 

260.389 150 9 
260.408 1 
260.41 
260.446 165 
260 447 600 12.02 

260.496 10 
260.52^ 6 
260.555 120 9 
260.566 1 
260.591 300 

260.704 250 
260.713 250 
260.782 3 
260.829 I 
260.834 75 

260.916 6 
260.93 
260.986 3 
261.026 10 
261.027 200d 

261.053 10 
261.200 50 
261.219 10 
261.224 1 
261.27     P 200 

26!.280 I 
261.282 800d-A 
261.365 1 
261.41 
261.45      !' 

261.493 10 
261.578 1 
261.606 300 
261.713 100 
261.725 60 

261.749 60 
261.806 200 
261.81 50 
'61.83 
201.851 60 

261.916 1 
261.92 
262.04 
262.113 100 
262.184 800b 
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262.72 FINDING  LIST 267 661 

lk.rr.cnt Wavelength Imemity Multiple« (      Element Wavelength latcmity Mtrltiplet 
Cr XIII 262.22 Ti 

N III 
C III 
V XI 

 ■ 1 IHI 

N ISI 
W II! 

262.233 
262 289 

800b 
800b 

265.255 
265.271 

I 
MM-A 

Nu X 
262.289 
262.3       P 

10 
265.287 
265.31 

IMA 7.26 

N III 265.339 200b 
T' 262.300 3 

!     K n xii 262 32 265.353 50 
B V 262.31     P 

1     O V 265.550 2M 
Cü 

Ti 
262 4*: 
2624» 

200 
1 

i     Ti 

I     Ti 

265.574 
265.62 
265.666 

6 

1 
C IV 
CI XII 

262 550 
252.60 

150 901 V X 265.7" 
C IV 
Ti 
Ti VIII 

262 624 
262.651 
262.718 

200 
10 
:o 

9.01 
Co XVI 
P X 
N III 
Ti VII 

265.74 
265.79 
265.852 
265.951 

200b 
60 

O III 
N III 

262.729 
262.867 

10 
400d -A 

N III 
Cu 

265.978 200b 
O III 262.882 50 

1 

266.061 200 
Ti 262.894 

Co VI 
Ti 
N V 

266.114 100 
N III 262.914 50M-A 

266.180 
266.1% 

3 
120 4 

Ft XVI 
262.967 
262.967 

1 
60 

N III 266.255 50M 
P X 263.22 

K VI 266.344 200 
Ti VI 263.246 250 

N V 266.379 150 4 
Ti 263.384 6 

Co VI 266.498 600 
Ti VII 266.502 200 

Co XIII 263.41 
Ti VIII 263.564 120 

6 
150 

Cu 266.584 100 
Ti 263.658 N III 266.613 200b 
O III 263.692 

Co VI 
Ti 
O IV 

266.634 400 
0 III 263.728 200 

266.670 
266.690 

3 
1    A 

O III 
F III 

263.768 
263.808 

150 
!50 

O IV 266.729 i   -A 
O III 
Ti 

263.818 
263.822 

250 
j 

N III 
Sc VII 

266.737 
266.800 

250b 
200 

O III 263.861 150 
N III 
N III 

266.805 
266.847 

350 
400 

O III 
Ti VII 

263.903 
263.944 

10 
35 

150 

C:   V 266.863 150 
Cu 264.029 

Na III 266.893 500 
S X 264.24 200 

200 

Co VI 266.905 400 
0 III 264.257 N III 

O IV 
266.930 
266.932 

400 
40 

Mn XII 264.26 
Ti 264.272 20 

O III 266.967 250b 
0 III 
Ti 

264.338 
264.367 

250d 
3 

O IV 
Co VI 

266.967 
266.973 

25b 
800 

P XI 264.41 
N HI 266.974 350 
O III 266.985 350 

O III 
Ti 

264.480 
264.650 

300 
1 

Ti 267.024 3 
Ti 264.739 

3 O III 267.030 350 
Cl XIII 264.78 

1 O III 267.050 150 
Fe XIV 264.799 60 

Ne III 267.07 300b 4 
| O III 267.121 200 

N III 
Ti VII 

264.822 
264.823 

400b 
250 
400b 
300 
400b 

I 

Co VI 267.13! 500 
N III 
P V 
N III 

264.846 
264.94 
264.945 

Ti VII 
Ti 
F IX 
N III 

267.136 
267.187 
267.19     P 
267.199 

60 
1 

500d 
Ti 
N III 
Ti VII 

264.958 
264.966 
264.997 

1 
400b 

35 
3 

IM-A 

C V 
Co VI 

267.267 
267.297 

30 
600 

25 

Fe XVI 265.00/ 
Ti VI 267.343 200 

C III 265.029 7.27 
Ti VIII 
Co VI 

267.401 
267.402 

60 
500 

C VI 
Ti VII 
0 IV 
Ti 

265.05      P 
265.059 
265.062 
265.145 

90 
1   -A 
3 

500d-A 

Ne III 
Cu 
Na III 

267.53 
267.562 
267.642 

300b 
250 
800 

4 

N III 265.232 
Cr XIII 
N III 

267.65 
267.661 250 
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26^7) 
FINDING  LIST 272.919 

Na li 
N III 
Ti 
N III 
N III 

F IV 
Ti 
Ca V 
C HI 
V IX 

Mg VI 
Co XV 
Ti 
Ca V 
Fe XIV 

269.993 
270.004 
270.067 
270,073 
270.201 

27Ü.225 
270.281 
270.305 
270.324 
270.38 

270.394 
270.43 
270.443 
270.494 
270.512 

10 
400b 

3 
650d 
650d 

600 
!0 

300 
lOd 

750 

I 
150 
50 

3.09 

Element Wavelength Intensity           Multiple! 

Ti VIII 270.530 I 
|      N HI 270.554 50  -A Ca V 270.570 100 1     C IH 

N HI 
270.583 
270.613 

tOOd-A               7.25 
150  -A 

Ti 270.675 10 F III 270.677 20 
N HI 270.685 50  -A Cu 270.740 200 
Ti VII 270.748 10 
Ti 270.913 6 
Na H 270.947 7 
O V 270.982 10 
N IV 270.9O4 650                     12 

lOOd -A                7.24 C III 271.014 

Ti 271.030 6 
N m 271.077 300 Ca V 271.14! 200 Co xin 271.16 
Be IV 271.18     P 

N III 271.209 350 Ti 271.234 6 
Na II 271.373 5 
Co XVI 271.38 
O III 271.403 50 

Ca V 271.440 50 Ti 271.488 6 
O III 271.523 50 Ti Wi 271.591 3 
Co ' 1 271.595 500 
O HI 271.611 10 
' o VI 271.711 50 V XI 271.75 
K IV 271.820 :50 Ti 271.892 1 
O IV 271.990 40 
Si X 271.995 40 Co VI 272.022 600 Ti VIII 272.037 90 Cr XXII 272.06     P 

O IV 272.076 40 Mn XIH 272.09 
O IV 272.127 (>0 
Co VI 272.149 50 O IV 272.174 25 
Ca V 272.265 250 O IV 272.273 40 O IV 272.3 li) 40 Ca V 272.336 150 
Ti VIII H2.369 !0 
Ti 272.417 3 
Cu 272.424 150 Na III 272.44« iOd Co VI 272.481 700 N HI 272.523 650d 
Ti 272.569 3 
Si VII 272.641 200 N HI 272.654 650d Ti 272.707 j 
F III 272.712 20 

F III 272.756 10 Cu 272.807 100 Ti VIII 272.843 6 Ca VII? 
F III 

272.866 
272.919 

150 
10 

BJBu>.---j^j,J^....M.,,.^,.^,.. ,.^.^.,.^... -:.,..-,,. ^...:.,^,:,-,^.^,.i....,,.^.  ,^ ,.. -^.. —«—-.v^-^.^, *.*.**.„*-*+.*,*   1....rr,t^. A». 



272.982 FINDING LIST 278.68? 

ihlemen! Wavelength Intensity Mu'.Lplcl Element Wavtl.igtB Intensity Muilipfei 

Ca V 272.98". 200 Co VI 216.285 700 
K IV 273.065 100 N II) 276326 700 
P V 273 13 10 Co VI 276 424 50 
N IV 273.140 300 1807 Cr XIII 276.J 
Ti VIII 273.178 90 Ti 276.565 35 

F III 273.206 6 Co VI 276.570 400 
Cu XIX 273.34 10 Mg V 2-»6.581 1000 
Cu 273.417 200 Ti VIII 276.701 10 
N HI 273.462 400 -A Co V! 276.721 700 
N III 273.S03 100 •A N IV 276.741 10 18 06 

N III 273.524 450 •A F III 276.780 35 
K IV 273.546 50 Ti IX 276.785 20 
N 'II 273.562 300 -A Si VII 276.839 2fl0b 
Ti 273.562 6 Si VIII 276.839 2C0b 
Ca HI 273.595 50 F III 276.897 20 

Ti 273.916 3 Ti 276.909 i 
Na II 273.940 12 Fe VI 276.947 300 
N HI 273.977 400 Mg Vii 277.007 300 
N« II 274.023 12 Ti 277.034 1 
Ti 274.028 6 Si VIII 277.054 200 

C III 274.051 200d 3.08 Co VI 277 079 500 
N HI 274.108 400 Ti 277.111 3 
Si VII 274.175 200 Ti 277.168 1 
Fe XIV 274.22 60 Cl XIII 277.17 
N III 274.258 400b •A Si X 277.261 50 

F III 274.260 60 O III 277.385 350 12 
N III 274.276 400o -A Mn XIII 277.42 
H HI 274.316 400b -A O III 277.514 50 
N III 274.374 400b -A Fe Vl 277.569 600 
Ti IX 274.411 10 Co VI 277.579 400 

N IV 274.451 250 ! 1.01 Cl XIII 277.59 
Ca III 274.461 10 Fe VI 277.610 200 
Ti VIII 274.514 3 Ti 277.760 ! 
Co VI 274.534 100 Cu 277.76! 100 
K IV? 274.552 150 Sc 277.809 200 

Cu 274.601 150 N III 27'.813 300   -A 
Na 11 274.931 20 Ti VIII 277.813 35 
Na II 275.003 20 Co VI 277.853 200 
Al XIII 275.1        P Ti 277.866 3 
Ti 275.128 3 N III 277.873 300b-A 

Na II 275.218 5 N HI 277.901 300b-A 
Cu 275.241 100 Sc VI? 277.943 300 
Sc XIX 275.25     P Fe VI 277.951 300 
O III 275.281 100 N 111 277.961 300   -A 
Al VI 275.350 300d Ti 277.984 3 

Si VII 275.352 250 Co VI 278.013 200 
N IV 275.354 430 18.35 Ti 278.065 35 
0 III 275.366 150 Co V! 278.113 300 
O III 275.513 200 Fe VI 278.149 500 
Si VII 275.665 200 Si X 278.15 

Mn XII 275.78 Co VI 278.184 700 
Co VI 275.818 500 Co VI 278.298 200 
N III 275.829 400b ■A P XH 278.30 
N III 275.852 400b A Ti 278.331 60 
Ti IX 275.867 60 Fe VI 278.339 500 

N HI 275.871 400b •A Co VI 278.3C.O 100 
N HI 275.883 400b -A Mg VI? 278.406 400 
N III 275.931 400b -A N III 278.436 400 
Co VI 275.944 300 Si VII 278.445 200 
Ti 275.979 1 Fe VI 278.471 300 

V IX 276.08 N HI 278.572 400 
Cl XI'" 276.13 Si X 278.61 
Mg VII 276.145 200 Ti 278.627 10 
Co VI 276.167 200 Co VI 278.632 700 
N HI 276.193 700 Co Vi 278.685 500 
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278.699 MINUIP *li   LIST 283.996 

Flcmenl Wiveicnfth Intensity Multiple! F-ksttst Wavelength Intcmity            MLitipiet 

AI V :-'8 699 800 F III 281.204 10 Ti IX 278.713 225 Sc VI 281.327 200 Co VI 278.79* 600 I     F III 281.343 20 
1: VIII 
Ti 

278.8« 
278.926 

20 
6 

C II! 
Al V 

28i.390 
281.397 

200  -A                7.22 
700 

A: vn 
Co VI 

278.95 
278.982 5O0 

S XI 
i     Ar VI 

281 M 
78! 43 

ITS 
120 C VI 279.02     P i     Ti IX 281.446 6 Co VI 

Ti IX 
279.040 
275.074 

200 
20 

Cu 
Na II 

281.492 
281.691 

500 
25 

Ti 279 140 55 Cu 281.7-M 400 Cu 
Al VII 

279.150 
279.16 

iOO Na 11 
i     Co XV! 

281.788 
281.88 

25 
Ti 
Co VI 

279.195 
279.210 

3 
400 

Ti VII 
Ar VI 

28i 898 
281.92 

200 
160 

A! VII? 
Co V! 
Cr XIII 
Co VI 

279.256 
279.301 
279.32 
279.400 

!0 

500 

N  II! 
Ti 

!    Mn VII 
Mo XV 

282.070 
282.086 
282.095 
282.18 

700 
6 

30 
K VII 279.433 20 ;    N HI 282.209 700 
0 IV 
Co VI 
Ti VII 
K VII 
0 IV 

279.456 
279 508 
279.516 
279.521 
279.631 

5    A 
700 
200 

20 
150 4 

Sc VI 
O IV 
Ti VI 
K V? 
Ar V! 

282.209 
282.213 
282.215 
282.355 
282.42 

700 
2 
1 

150 
240 

Ti 
F III 
Co VI 
0 III 
F IV 

279.6J1 
27V.689 
279.780 
279.787 
279.834 

6 
100 
500 
150 
300 

i    Al IX 
Ne HI 

;   sc vi 
Ti 
Ar V! 

282.45 
282.49 
282.497 
282.520 
282.56 

10                       8 
600 

1 
40 

K IV 
0 IV 

279.877 
279.933 2C* 4 

Sc VI 
Ti IX 

282.587 
282.613 

300 
Ti VIII 279.940 20 A! VII 282.65 Co VI 
F II! 

280 003 
280.007 

700 
60 

Na II 
Ti IX? 

282.709 
282.720 

35 
40 

Ti IX 
0 III 

280.027 
7.80.030 

20 
100 

Na 11 
Ti VII 

282.803 
282.898 

35 
I 

C III 
Co VI 
0 III 

280.043 
280.060 
230.116 

300 
600 
50 

3.07 Co VI 
Ne HI 
Ar VI 

283.089 
283.15 
283.16 

800 
300b                    i 
120 

Ti IX 
AI IX 
Co VI 

280.141 
280.16 
280.199 

?. 

600 

Ne III 
Ti 
Na II 

283.17 
283.204 
283.258 

600                       3 
t 

15 
O HI 280.234 5C V XII 283.28 0 III 280.265 150 Ti 283.316 i 
Tt 
Co Vi 
0 !il 
Mn XV 
Co VI 

280.284 
280.309 
280.328 
280.35 
280.350 

20 
400 

50 

200 

Co VI 
N IV 
N IV 
S VI 
N IV 

283.405 
283.419 
283.476 
283.50 
283.583 

500 
900b                     5 
900b                     5 
300 
900                       5 

0 III 
Co VI 

280.412 
280.464 

50 
400 

Ti VI 
Fe XII 

283.586 
283.64 

20 
0 III 
C III 

280.483 
280.522 

50 
200d-A 7.23 

Ne III 
Fe VI 

283.66 
283.770 

500b                     3 
500 P V 280.61 150 O VIII 283.83      P 

Fe XIV 
Co VI 

280 69 
280.706 300 

N III 
Ne III 

283.863 
283.87 

400b-A 
300                        3 
300 

Mg VII 280.744 300 Co VI 283.883 Co VI 
F III 

280 775 
280.802 

300 
I 

N III 
Mn XHI 

283.898 
283.9! 

400b -A 

F III 280.905 3 Sc V 283.911 900 Ca V 280 992 400 N HI 283.937 400b-A Sc V 
Mg Xil 

280.997 
281.1        P 

400 N III 
Sc VI 

283.977 
283.99 

400b-A 
40 Ti 281.193 1 N HI 283.996 400b-A 
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284.0 FINDING LIST 289 992 

Etep-ent Wiveknjp.ä               inltaaity            Muiüpkl KlencM W»veUagth littcuity Muäupki 

P IV 284.P 20h AI VIII 2-57.13 
N III 284.040 400b-A Si X 2*7.16 
Al IX 284.042 lOd Ne IV 287.21 50 
Mn Vfl 284.059 100 V XXI 287.25     P 
Fe XV 284 15 80 Cl V 287.35 300 

Sc VI 284.263 900 Fe VI 287333 IGJ 
N III 284.277 400b -A Ti 287.35; 6 
N III 284.308 400b-A Ti 287.40 , 6 
ci x'.v 284.31 3- VII 287.48 40 
N III 284.336 400b-A Sc VIII 287.55 50 

Ti 284.i49 20 N HI 287.56 30W-A 
N HI 284.365 400b -A Ca V 287.657 150 
Co VI 284.366 500 Co VI 287.666 400 
Fe XXIII 284.41      ? Sc 287.8"/ 3 400 
Co XVI 284.42 F IV 287.994 ! 
3c V 284.450 800 Co V £88.031 400 
Fe VI 284.504 400 F IV 24« .078 10 
Ca V 284.794 100 Sc 28» .104 300 
Ti 284.829 1 :'i 288.125 6 
K VI 284.860 20 288.232 6 

Sc VI 284.884 600 F   V 288.2S7 ii» 
Co VI 284.885 400 St «' 288.286 600 
Cr XI 284.97 Ti VI 28SJS5 60 
Ca V 2S4.978 300 C III 288.423 10 3.05 
Co VI 285.034 300 S XI! 288.45 175 

Ti IX 285.128 20 Fe XIV 288.45 
Sc VI 285.191 800 Ti X 288.462 1 
r IX 285.36 Co VI 288.509 300 
Ti 285.417 90 Fe XIII 288.52      ? 
Al VIII 285.467 50d Fe VI 288.551 im 

Ti is V 543 35 Mg VI 288.652 10 
N IV 225.561 600                     1! V XII 288.69 • 
S XI 28.5.58 250 Ti 289.019 3 
Co VI 285.645 300 S VI 289.09 200 
Ti 28X672 6 Fe VI 289.112 500 

0 IV 285.710 40 Al VIII 289.12 
Co VI 285.713 200 C IV 289.143 450 9 
Ti 285.726 3 Fe XIV 289.17 
Al VII 285.81 Ti 289.178 1 
S XI 285.83 200 Si X 289.186 '00 

0 IV 285.834 60 C IV 289.230 500 9 
N HI 285.855 450 O IV 289.292 10 
Ti 285.860 10 Fe V! 289.302 400 
Sc 285.966 300 Ti 289.318 10 
Ti IX 285.981 CM IV 289.358 0  -A 

N III 286.000 450 Ti VIII 289.375 1 
0 HI 286.038 10 Ti 289.456 ! 
Ti IX 286.112 20 Fe VI 289.468 300 
Cl V 286.13 200 O IV 289.469 5 
Ti 286.233 1 N rv 289.479 300 18.33 

CI XIV 286.26 Fe VI 289.520 400 
Ti 286.333 1 P IX 289.53 
V V 286.36 Ti IX 289.579 90 
0 V 286.448 330 Ti X 289.579 90 
Ne IV 286.45 75 Sc V 289.589 900 

AI IX 286.45 o iv 289.590 2 
Ti 286.532 20 Fe VI 289.672 200 
Co XI? 286.64 Cr XIV 289.70 
A! VII! 286.65 Ti 289.73! 1 
Sc IV? 286.677 40 Mn XHI 289.74 

V V 286.88 Sc IV 289.850 900 
Sc VII 286.927 1000 Fe VI 289.851 400 
Ne IV 286.93 75 O IV 289 898 5 
Ca V 286.96 450b O IV 289.933 2 
Ti 287.041 ,0 Ti 289.992 1 
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290038 

Element 

FINDING  LIST 

Wtveleotth intensity 

Fe V 290 038 400 Fe V, 290 089 400 
S VI 290.13 300 
Fe VI 290.146 400 F ;v 30 147 400 
Ti 290215 10 Sc VII 290.232 800 Cr XI 290.27 
Fe VI 290.271 600 Ti X 29Ü.294 1 
Fe VI K-,302 500 Ti 290 1.44 3 Ti .;90 385 20 F IV 290.440 300 F iV 2*0.461 200 
Sc IV 290.487 300 Fe VI 290.499 200 Ti 290 506 ; 
CI XIV 290.51 
Fe VI 290.577 400 
Ti 290.601 6 F IV 290.608 200 Si IX 290.63     P 20 a xiu 290.7        ? 
Sc VII 290.700 600 
Ti 290.726 3 
Fe VI 290.737 400 Ti X 29081J ! 
F III 290.846 60 N III 290.865 400b -A 
Fe VI 290.890 200 N III 290.916 ii)0b -A N III 290.930 400b -A F III 290.945 35 
N III 290 565 400b-A 
Ti VIII 290.971 35 Fe XII 290.997 
S XVI 291.0       P 
Fe VI 291.020 500 N III 291.023 400b -A 
N III 291.031 400b A 0 !V 291.054 2   -A Fe VI 291.184 600 Ti 291.186 60 0 IV 291.203 3   -A 
Fe V! 291.229 600 C III 291.326! 500 Mg VI 291.348 300 Ti 291.403 6 
Mg VI 291.458 200 
Fe VI 291.473 500 Ti 291.585 3 
S XI 291.59 200 Fc VI 
Fe V! 

291 632 
291.800 

200 
50i) 

Fe VI 29!.^2* 500 S XI 291.83 0 
Fe VI 291.931 50 S>. V 29(932 lOOOd Ti 291 958 ! 
Ca VI? 291.976 50 Ni XVIII 292.00 10 Ni XIV 292.03 
Fe VI 292.038 200 Ar VI 292.15 200 

Multiple! 
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1 
295 140 FINDING LIST 300.817 

Kiemen! Wavckajth tntr.ntity MoUip.it Element W»velenflh Intensity Multiple! 

0 IV 
Ca VII? 
Ti 
Co v: 
F in 

295.17! 
295.20? 
295.2»8 
295.3« 

2 
150 

6 
100 

6 

Co VI 
N IV 
Ar VII 
Ar VII 
N IV 

297.65! 
297.657 
297.66 
297.70 
297 704 

600 
600b 
200 
300 
600b 

15 

15 
MR VIII 
Ca Vil'' 
F HI 
Co VI 
Sc VI 

mm 
293.3% 
295.404 
T95.419 
295.478 

10 
150 

3 
400 
900b 

N IV 
V XII 
N IV 
Ti 
Ti 

297.770 
297.77 
297 816 
297.858 
298 014 

600b 

700 
! 
3 

15 

15 

Sc VIII 295.478 900b Cr XI 
O III 
Ti X 
üe V 
O III 

295.511 
295.584 
295.6 
295619 

150 
»5 

5ÜC 
250 

Sc VI 
Co VI 
Si IX 
(Ja V 

298.194 
798.318 
298.32 
298.36 

800 
300 

1000 
S XI 
Fe VI 
O 11; 
F III 
O III 

295 6* 
Tii.iM 
295.657 
295.703 
295.716 

200 
400 
300 

35 
300 

Ti 
Co XIV 
Ca XVIII 
Sc VI 
Sc VII 

298 380 
298.38 
298.40     P 
298.428 
298.557 

1 

800 
600 

() IV 
v III 
0 III 
Co VI 
0 111 

295.874 
295 889 
295.944 
295.976 
296.012 

5 
60 

!50 
100 
200 

Co VI 
Sc 
Cu 
Co VI 
Sc IV 

298 649 
298 66 
298.901 
298.989 
299.041 

300 
200 
200 
500 
900 1 

'o VI 
r; vn 
;• v 
Sc V 
K V 

296.050 
296056 
296.11 
2%. 166 
2%. 169 

300 
35 
70 

400 
200 

Co VI 
Co VI 
Cu 
O II! 
CalV 

299.051 
299.157 
299.217 
299.273 
299.315 

200 
200 
150 
lOOd-A 
200 

Si IX 
Co VI 
0 III 
Fe XV 
Sc IV 

296.19     P 
2% 206 
29622 
2%. 226 
2%. 316 

150 
!00 
50d A 
20 

500 2 

:     (}■> V 

Co VI 
O IV 
S XII 
Ti 

299.41 
299.456 
299.499 
299.50 
299.563 

800 
500 

10 
175 

3 
Fe VI 
Sc VII 
Ca IV 
\> XIV 
o v» 

2S6.317 
296.539 
296.554 
296.68 
296.719 

100 
400 
250 

400 

Fe VI 
Co Vi 
O IV 
Co VI 
N III 

299.579 
299.586 
299.620 
299.659 
299.661 

100 
200 

5 
200 
550 

.( VI 
Ga V 
Fe VI 
C IV 
Co VI 

296.723 
296.75 
296.808 
296.857 
296.923 

300 
100 
500 
300 
700 

8 

O IV 
Fc VI 
N ;n 
Co VI 
0 SV 

299.710 
299.803 
299.818 
299.822 
299.853 

5 
100 
550 
500 

15 
C   V 
Ca MI 
Fe VI 
Cu 

296 951 
296.958 
296.98?; 
297.057 

350 
300 
600 
100 

8 Ti 
S XIII 
N III 
Cr XM 

299.889 
299.89 
299.903 
299 95 

1 
75 

20Ob -/. 

K V 297.064 200 Ga V 299.95 "JO 
MB XXII 
Ti 
Fe Vi 
T: VI Ti 

297.07      ? 
297.106 
297.131 
297.197 

3 
200 

20 l 

Sc V 
Na IS 
Na 11 
Cr XIV 

300.004 
300.153 
300.202 

700 
160 
160 

4 

Sc Vil 297.269 700 K V 300.252 200 
Fe VI 
Ti 
Cc VI 
Ti 
Ti 

297 308 
297.312 
297.372 
297.418 
297.527 

700 
1 

7t)0 
1 
6 

N IV 
Ti 
O III 
K V 
Ga V 

300.318 
300.416 
300.455 
300.503 
300.51 

650 
1 

150d-A 
200 
900 

18.05 

F<- VI 297.568 800d Co VI 300.537 
297.595 603b !5 Al IX 

Cr XIII 
Ar VI! 

297.6 
297.62 150 

Sc VI 
Ga V 

300.677 
300 73 

300 
200 
200 

N IV 297.634 600b 15 Sc 300.817 
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300 997 FINDING LiST 306.20 

Kiemen' Wavelength Intensity Multiple! Element Wavelength lnten»it~ Multiple! 

Fe VI 300.997 200 Co VI 303-555 100 
Ne III 301.12 400 7 Co VI 303.619 200 
Ca V 301.139 20 O HI 303.621 350 6 
Ga V 301.15 800 Co VI 303.685 300 
Co VI 301.203 400 O VIII 303.69     P 

C HI 301.206 200 7.21 O HI 303.693 350 6 
C III 301.243 300 7.21 C VI 303.70     P 
Ti 30!.244 1 Be IV 303.72     P 
C III 301.279 100 7.21 Ti XX 303.75     P 
Ti VIII 301.297 6 He II 303.781 665 i 

Sc VII 301.301 300 He II 303.786 335 1 
Na II 301.318 90 Ti 303.79! 1 
Sc VI 301.426 iOO O III 303.7W 450 6 
Na II 301.436 100 3 Ga V 303.81 800 
V XII 301.50 N III 303.825 450b -A 

Co VI 301.604 50 N in 303.856 450b -A 
Co VI 301.713 100 N HI 303.880 450b-A 
Ca III 301.741 200 Ti 303.891 35 
Cr XIV 301.78 N HI 303.910 450b-A 
Sc VII 301.820 500 Co VI 303.943 200 

Ti VI 301.913 20 N HI 303.960 450b-A 
Co VI 301.955 500 N HI 303.985 450b -A 
Ti 302.007 1 Ga V 304.01 10 
Co VI 302.061 50 N HI 304.035 450b A 
Co VI 302.123 400 N HI 304.103 300b -A 

Cc VI 302.157 200 Co VI 304.116 200 
Cl XIII 302.24 N III 304.203 300d-A 
Co VI 302.261 100 Fe VI 304.221 700 
Ni XIV 302.27 Ca III 304.330 150 
Ti VIII 302.272 60 Co VI 304.374 50 

Co v: 302.408 400 Cu 304.434 100 
Sc VI 302.436 lOOd Sc Vill 304.456 100 
Sc VII 302.436 100 Ti IX 304.498 1 
Na II 302.446 60 Co VI 304.531 50 
Fc XV 302.45 Fe VI 304.55! 700 

Co VI 302.471 400 Co VI 304.607 100 
Si IX 302.5! N III 304.786 500b-A 
Ti 302.558 1 N III 304.812 500b-A 
Ga V 302.65 10 Mn XIV 304.85 
K VI? 302.657 !00 N III 304.877 50Ob -A 

Co XVI 302.69 Ca III 304.910 150 
Co VI 302.736 300 N III 304.921 500b -A 
Ti 302.906 1 Fc XV 305.00 
N IV 303.006 500b 14 Ge V 305.0 50 
N IV 303.048 500b 14 Co VI 305.037 400 

Co VI 303.071 100 Al IX 305.10 
N IV 303.078 500b 14 Fe VI 305.200 400 
N IV 303.124 500b 14 Sc VIII 305.260 100 
Sc VIII 303.157 Co VI 305.322 100 
N IV 303.162 500b 14 O HI 305.5% 400 5 

N IV 303.191 500b 14 Co V! 305.612 100 
Co VI 303.191 300 O III 305.656 450 5 
N IV 303.280 500 18.04 O HI 305.703 400 5 
Si XI 303.31 500 Ti VII 305.730 1 
Ni XIII 303.31 N III 305.761 500 

S XII! 303.37 50 O III 305.769 500 5 
Fe XV 303.40 Cr X.'I 305.81 
Co VI 303.410 200 O HI 305.836 400 5 
0 II! 303.411 350 6 Fe VI 305.837 IOC 
C III 303.432 400d 7.20 O III 305.879 200 5 

0 III 303.460 350 6 N III 305.920 500 
c HI 303.468 100 7.20 Ti 306.083 1 
Cu XIX 303.51      P Ti XI 306.144 ! 
O III 303.515 350 6 Co VI 306.145 11» 
Fe VI 303.558 400 Ga V 306.20 100 
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306.46 FINDING  LIST 312.770 

Plenen! Wavelength Intensity            Muiuplet Element Wavelength Intensity Multiplet 

Mn X! 
Fe VI 
Co Vi 
0 IV 
Fe VI 

3C6.46 
306 460 
306.567 
306.623 
306.823 

!00 
(00 
90 

200 

1    Al VI 
1    S XII 
1     Ga V 

Fe VI 
Al VI 

309.596 
309.6        P 
309.61 
309.627 
309.852 

400d 

2C0 
100 
300d 

O IV 
Fe VI 
Al IX 
Oa V 
Fe VI 

306.884 
306.922 
306,95 
306.99 
307.013 

60 
500 

1000 
200 

Sc VIII 
Sc VII 
Mn V! 
C III 
Mn VI 

310.042 
310.043 
310.058 
310.1697 
310.182 

500 
100 
200 
700 
180 

3 

Sc VIiI 
M- V! 
NE V 
AI VI 
Sc VII 

307.083 
307.109 
307.152 
307.248 
307.320 

600 
!00 
800 
350d 
200d 

Fe VI 
Cu IV 
Ga V 
Ti 
P V 

310.274 
310.380 
31042 
310.518 
310.58 

500 
20 
10 

1 
200 

-A 

AI IX 
S XIII 
Fe VI 
Fe VI 
Sc VIII 

307.33 
307.36 
307 '75 
307.404 
307.447 

50 
400 
300 
40 

Fe VI 
Mn XI 
Mn XII 
Co XV 
Cu 

310.60! 
310.61 
310.63 
310.69 
310.727 

400 

150 
Ti 
Ca VII? 
Si VT3I 
Fe XV 

307.493 
307.563 
307.65      P 
307 78 

1 
100 
20 

N III 
N III 
Fe VI 

310.746 
310.803 
310.807 

50b 
100b 
50 

A 
A 

Fe VI 307.800 300 
Cr XXI 
Al VI 

310.90     ? 
310.908 300d 

C IV 
Mn VI 
Fe VI 
Mr< VI 
Fe VI 

307.806 
307.842 
307.884 
307.999 
308.007 

50f                     2.01 
60 
50 

400 
300 

Mn VI 
N HI 
N III 
Sc VIII 
Fe VI 

310.908 
311.007 
311.113 
311.138 
311.138 

800b 
350d- 
350d- 
200 
!00 

A 
A 

0 III 
Sc VII 
Fe VI 
Ga V 
Ti XI 

308.055 
308 180 
308.187 
308.24 
10« -»so 

50 
600 
200 
700 

10 

C II! 
Fe VI 
K V 
Sc VIII? 
P V 

311.157 
311.236 
311.243 
311.332 
311.35 

lOd 
200 
200 
100 
250 

7.19 

Si VIII 
Na V 
O III 
Ga V 
Fe VI 

308.26     P 
308.2*4 
308.306 
308.32 
308.383 

50 
1000 

100 
200 
200 

F III 
O IV 
N HI 
Cr XII 
N III 

311.413 
311.499 
311.550 
311.55 
311.6.36 

20 
25 

500 

500 
Ti 
Fe VI 
Ne III 
Al VI 
Mn VI 

308.408 
308.334 
308.56 
308.560 
308.560 

3 
400 
100                     10 
300d 
400 

Ti XI 
O IV 
Fe VI 
N II? 
O IV 

311.659 
311.682 
311.702 
311.721 
311.726 

1 
40 

700 
400 

10 
Ti IX 
Ti VI 
Fe XI 
Fe VI 
Mn XIII 

308.568 
308.568 
308.61 
308.644 
30.175 

35 
35 

S00 

Ni XV 
Mn VI 
Ga V 
Mg VIII 
Na VI 

311.73 
311.748 
jll.77 
311.806 
311.921 

200 
800 

lOd 
400 

Ca XX 
Mn VI 
Sc 
V X 
S XIII 

308.8       P 
3Ü8.853 
308.495 
308.90 
308.95 

300 
300 

125 

Sc VI 
Sc vni 
Al VI 
Fe VI 
Mg V 

311.947 
312.239 
312.241 
312.263 
312.311 

400 
200 
300d 
700 

1000 
Mn XIII 
Fe VI 
Fe VI 
Al VII 
;j VII 

308.92 
308.960 
.308.993 
309.012 
309.122 

300 
300 
iOOti 
100c! 

Ga V 
C IV 
P IV 
C IV 
Cu 

312.19 
312 422 
312.44 
312.453 
312.505 

4Ö0 
750 
160 
700 
200 

2 

2 

Sc VI! 
Ni XVI 
P X 
Mn V! 
Mn VI 

309.161 
309.40 
309.44 
309.440 
309.579 

500 

240 
200 

Co XV3I 
Na VI 
S XIII 
Mn VI 
K V 

312.57     P 
312.608 
312.68 
312.692 
312.770 

300 
25 

160 
250 
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312.87 
FINDING LIST 

321.176 

P X 312.87 
Gs V 312.91 10 Ne III 313.05 400 Ti XI 313.229 10 V XIII 313.38 

Ca VII? 313.478 100 Ga V 313.66 300 Ne HI 313.68 300 Ti XI 313.710 : 
lOOd 

Mg VIII 313.743 

Na VI 313.748 500 
Mn XI 313.80 
Ne III 313.92 100 Cc XIII 313.95 
V X 314.00 

Sc V 314.049 400 Fe VI 314.299 300 Si VIII 314.31 50 N IV 314.324 20 C III 314.41 lOOd 

Sc VIII 314.53 200d 
300 
100 
400 

Mg VI 314.554 
Ca Vli? 314609 
Mg VI Ji4 C76 
N HI 314.715 800 
Fe VI 314.814 100 N III 314.850 800b N III 
Ti 

314.877 800b 
314.940 3 

120 
Mn VI 314.979 

Mg VIH 315.022 200d re VI 315.027 400 N IV 315.060 600 Sc VIII 315.163 350 K V 315.181 200 
F III 315.219 150 Sc VIII 315.420 300 Fe VI 315.506 300 F III 315.536 100 K V 315.537 150 
P XI 315.64 
Ti 315.670 ] 
Ca VII? 315.702 100 F III 315.747 60 Ti 315.779 3 
Sc 315.786 300 Ti XI 315.844 3 Mn XIV 315.88 
Sc 315.890 200 Ga V 315.94 1O0 
Ca V 316.115 150 Si VIII 316.202 100 Ca VI? 316.389 20 Ga V 316.47 200 F III 316.484 20 
Ni XIV 316.53 
Sc 316.567 200 Cr XIII 316.6 
AI IX 316.78 
F III 316.822 10 
S XIII 316.84 50 Ca VI? 316.947 !65 0 III 316.967 150 Ti 316.987 i 
F III 316.995 6 

lOOd 
50d-A 

18.31 
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321.198 
FINDING LIS1 328.831 

Hlcrocni Wavelength 
—■ = E  — i                    

intensity            Multiple! Element Wavelength Intensity            Mu lüpfe I 
N III 
N  III 

321.198 
321.27» 

500b 
500b 

Mn VI 
Cl VI 

325.146 400 
C III 321.372 lOd                    7.15 

2 
325 16 1000 

0 IV 321.457 K III 325 278 20 
Mr. VI 321.541 180 

Ca V 
A! VIII 

325.282 
325.29 

250 

Ca IV 321.593 12C 
Ca V 
Sc XIX 

321.609 
321.77     P 

!20b 
P XF 
Ma XIV 

325.31 
325.34 

Fe XV 321.82 Ne II 325.393 10 
V XII 321.9 P XI 325.52 

C III 325.570 lOOd-A              11.13 K 322.146 50 Cu 
Co XIII 

Ca V 
Ga V 

322.166 
322.30 

500 
600 

325.687 
325.70 

200 

Sc 
N IV 

322.35 
322.506 

150 
700                        4 

Ti 
N HI 
N III 

325.767 
325.788 
325.841 

1 
2W-A 
50d-A 

N IV 322.572 700                        4 
800                      2.03 
150 

C III 
Cu 

322.5741 
322.617 

V XI 
V XX 

325.97 
326.07     ? 

F III 322.^./ 20 
10 

Ga V 326.13 400 
F HI 322.675 Co XI! 326.17 

Ti 326.259 1 
Ti VIII 322.698 | 
N IV 322.722 700                      4 

P XI 326.45 
V X 322 74 Ne II 326.542 40 
Ti XI 322 75 Mn VI 326.571 40 
Ca V 322.757 250 

Cu 326.575 200 
Ga V 326.76 400 

Mg XII 322.9       P 
Ga V 322.92 300 

Ne (I 326.787 50 
Ga V 322.98 800 

Sc 326.791 400 
Ga V 323.10 3O0 

P XII 327.0 
N IV 323.178 600b                   17 

K V 
C III 

327.031 
327.112 

100 
400d                    7.13 

S XII 323.18 
Ca V 323.223 300 

Mn VI 327.131 20 
Ca VI 323.22.5 300 

Si IV 327.137   P 2.02 
V XIII 323.23 C HI 327.176 400d                    7.13 
N III 323.263 600d-A 

Si IV 
Ti XI 

327.181    P 
327.192 

2.02 
3 

Mg VII 32.3.29 
Mg IV 323.307 900 

Ne II 327.262 30 
Cl VI 323.36 600 

P XII 327.27 
Ti V 323.365 85 

Ne II 327.355 20 
N III 323.436 500                      6 

K V 327.376 250 
Cu 327.383 150 

N III 
A! VIII 

323.493 
323.54 

500                      6 K III 327.605 50 
N III 323.620 500                      6 

500                      6               | 

Ne II 327.626 20 
N HI 323.675 C III 

Ca Vä 
127.784 100  -A             11.12 

K XVII 323.74     P 327.806 200 
Mn XIV 327.84 

Cu 323.816 600 
F IX 323 9       P Nc II 328.090 20 
Cl VI 323.94 800 

Mn VI? 378.129 40 
Ti 324 047 AI VIII 328.200 lOd 
Ca V 324.110 150 

F IV 328.213 10 
Mn VI 328.232 200 

Sc IX 324.199 600 Ti Ti VI!! 324.207 i 328.248 1 
Ga V 324.24 

i 

^00 
Cr XIII 328.29 

Ca V 324.477 250 
S XII 328.39 

Cu IV 324.485 70   -A 
Cu 
Mn VI 

328.412 
328.431 

500 
40C< 

Ne II 324.570 20 
Sc IX 324.570 50 

C III 
P V 

328.448 500                      10 
V XHI 324.58 328.46 300 
Cu 324.607 500 

S VI 328.51 600 
Ti IX 324.712 i Cu 328.536 250 i Mn VI 328.558 180 
Ga V 
Ca V 

324.94 
325.020 

500 
1 K(l 

Ca IV? 328.577 50 
Cu 325.038 200 

Ga V 328.64 300 
Sc VH? 325.12! 200 

O III 328.742 450 
Cr XII 325.13 P V 328.77 300 

Cu 328.831 200 
 . . 

800 
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328.845 FINDING LIST 338.22 

Element Wavelength Initially Multiple! |     Eltmcel Wav. length Intensity Mulupici 

K III? 
K  III? 
K V 
Mn VI 

328 845 
328.933 
328.973 
329.043 

too 
150 
100 
too 

1     Ca !V 
!    Cu 
i    Cr X 

Ti IX 

3;2.808 
332.893 
332.97 
333.385 

150 
1000 

3 
200 

Cu 329 047 1000 ]     Sc VII 333.386 
K HI 
Ca IV 

329.053 
329.116 

100 
250 

\    Ca V 
Ca VI 

333.438 
333.44 

200 
Mn VI 
N HI 
Mn XII 

329.177 
329.242 
329.28 

40 
50d-A 

I    Sc X 
j    Cu 
;    Ca V 

333.521 
333.562 
333.570 

200 
300 
200 

Ca VI 329.298 150 Mn X 333.73 N II! 
K V 
Mr. VI 
Ca IV 

329.307 
329.307 
329.320 
329.391 

lOOd-A 
50 

100 
150 

i    Ca V 
P XII 
Na V 
Ca VII? 

333.857 
333.88 
333.9)0 
334.136 

150 

900 
200 

Al VIII 
Sc VII 
Cu IV 

329.63 
329.640 
329.805 

300 
30  -A 

Sc VII 
Ca VI 
Fe XIV 

334.138 
334.14 
334.15 

500 

Cu 
Ca VII 

329.85 i 
330.010 

300 
200 

Cu 
Co XIV 

334.204 
334.22 

3O0 

Ne II 
Ne II 
Co XV 
N III 
P XII 

330.146 
330.205 
330.25 
330.26 
330.29 

5 
5 

300d A 

Ca VII? 
N HI 
Ti VI 
N III 
Na XI 

334.357 
334.407 
334.457 
334.476 
334.5        P 

100 
200  -A 
20 

250  -A 

Sc 
Ca VII? 
Mn XIV 
C HI 
Ne II 

330.39 
330.403 
330.49 
330.617 
330.626 

100 
100 

100 
5 

7.12 

Al VIII 
Ca V 
Ti 
Ca VII? 
N IV 

334.51 
334.545 
334.859 
334.904 
335.052 

300 
1 

40 
850 10 

K HI 330.684 250 Fe XII 335.06 C III 
Ti VI 
Nz V 
Ne II 

330.687 
330.703 
330.718 
330.790 

100 
60 
10 
20 

7.12 P XI! 
K VI? 
Sc 
Cr VI 

335.07 
335.175 
335.18 
335.20 

150 
iOG 

Ca 
Ca V 
V XI 
Al VIII 
Ne II 

330.809 
330.937 
330.94 
331.03 
331.069 

50 
300 

1 

Mg VIII 
F VII 
Ca VI 
Ca V 
Fe XVI 

335.230 
335.27 
335.33 
335.344 
335.407 

lOd 

250b 
6 

Ti 
P XV 
K V? 
Sc VI 
K III 

331.074 
331.1       P 
331.168 
331.309 
331.416 

1 

50 
200 

50 

Cu 
Sc 
Sc 
Cu 
Cr X! 

335.470 
335.58 
335.89 
335.919 
336.06 

150 
50 
50 

250 

Ca IV 
Ne II 
Ca VII? 
Sc X 
Ti VI 

331.442 
331.515 
331.650 
33! 679 
331.767 

200 
2 

160 
40d 

6 

Cu 
Cr VI 
Ca V 
Ar V 
V XT 

336.279 
336.30 
336.554 
336.5* 
336.68 

250 

200 
150 6 

Cl IV 
Cl XII 
Cr XII 
K 
Ca IV 

331.84 
331.94 
331.95 
331.966 
331.991 

200 

50 
250 

Ti IX 
Ca 
Ar VII) 
Cr VI 
Mn XII 

336.895 
337.020 
337.26 
337.28 
337.29 

6 
50 

lOOd 

Cr XII 
Ti VII 

332.06 
332.081 6 

Ca 
Ca V 

337.396 
337.541 

100 
200 N III 332.140 650 Ar V 337.56 150 
200d 
300 

6 

6 

Ca VII? 
N III 

332.184 
332.333 

60 
650 

Sc X 
Ar V 

337.911 
338.00 

Cu 332.405 100 Sc X 338.03 Ca IV 
Na V 
Ti 

332.531 
332.550 
332.554 

235 
801) 

1 

Ca V 
K VI? 
O VIII 

338.056 
338.161 
338 19     P 

250 
150 

A! X 332.78 
 . ii_ 

Ar VIII 338.22 !0d 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Gn   Ge   As   Sc   Br   Kr 
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338.27 FINDING  LIST 3*7.777 

Element Wavelength Intensity Multiple! Element Wavelength intensity Muhiplrt 

Fe XII 338.27 MJ XII 342.67 
N III 338.349 500   -A Cr XIII 342.69 
P XII 338.41 K V? 342.703 100 
Si VIII 338.43 

6 
Cu 342.713 800 

Ar V 338.43 100 N III 342 741 30Ö   -A 

Sc X 338.447 200 K IV 342.805 too 
N III 338 806 250d-A Ca VII 342.818 50 
Co XIII 338.82 Ti XIX 342.82     ? 
Ca VII 338.824 100 Sc V291 50 
Ca IV 338.828 200 Si IX 342.97 

N m 338.937 300d A V XII 343.12 
Mg VHI 339.007 lOOd O V 343 168 40 
AT V 339.01 !50 6 Ca IV 343.194 100 
Cu IV 339.038 10 Ca V 343.194 100 
Mn XIV 359 19 A! VII 343.290 10 

O IV 339.330 2 Ca IV 343.438 200 
O IV 339.436 1 K V? 343.468 150 
Ca VI 339.453 150 Si VIII 343.49 
Sc VIII 339.52 20C Mn XIV 343.60 
Co XVII 339.58     P Ca V 343.640 200 

Ca IV 339.790 !50 Ai VII 343.650 lOd 
Ar V 339.89 150 6 Ti 343.668 1 
Ca VI 339.953 150 F III 343.893 35 
Ca VII 339.965 150 Co XII 343.93 
Ca VI 34C.037 200 Ca IV 343.933 250 

Cr X 340 05 F III 343.934 J 
N III 340.20 500d A Ca V 344.219 100 
Al VIII 340.23 K III? 344.270 200 
Cl VII 3*3.23 750 F III 344.385 20 
Ca IV 340 286 200 Cu XVII! 344.59      P 

Cl VII 340.30 900 K III? 344.635 200 
Ca V 340.389 150 N IV 344.916 600b 13 
K IV 340.462 300 Ca IV 344.958 200 
Ca VI 340 516 150 N IV 345.025 600b 13 
Ti XII 340.66 N IV 345.062 600b 13 

Ca VII 340.700 50 Si VHI 345.10 
K IV 340.745 150 Si IX 345.10 20 
Ti VI 341.109 20 N IV 345.111 600b 13 
Fe XI 341.115 10 Ca IV 345.130 215 
C III 341.143 500 7.10 N IV 345.207 600b 13 

C HI 341.179 600 7.10 N IV 345.26! 600b 13 
C III 341.242 700 7.10 O III 345.309 500 15 
Ca IV 341 284 200 Cu 345.368 900 
0 V 341.391 10 K HI 345.405 100 
Ca IV 341.455 200 K III 345.545 100 

Cu 341.483 250 Fc X 345.75 10 
Ca XVIII 341.54      P Cu 346.004 600 
Sc VI 341.62 200 Mn XII 346.04 
Ti IX 341,69! 10 V XI 346.1! 
Mg VHI 341.75 Cn VI 346.335 100 

Mg 341 790 10 O IV 346,372 15 
F III 341.921 10 O IV 346.374 15 
K in? 341.924 300 S XI 346.52 
p xn 342.06 O IV 346.692 10 
Mg VIII 342.07 Ti VI 346 728 1 

K XIX 342.2       P Fc XII 346.859 20 
Co XIV 342.25 Ca VI 347 005 200b 
Ca VII 342.394 150 Ca VII 347.021 100 
K IV 342,410 150 N III 347.072 100   -A 
Cu IV 342.432 20   -A M HI 347.148 200   -A 

Ca IV 342.447 250b P V 347.24 150 
Sc X 342.53 Ca VI? 347.334 50 
Mn XIV 342.56 Si X 347.43 100 
Ti VI 342.595 35 Si X 347.71 
N III 342.665 250   -A 

_.          „        _ 

C III 347.777 300 7.08 
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347.854 FINDING LIST 356.246 

Kiemen! Wavelength Intensity Multiple'. Element Wavelength loteniity Multiple! 

C HI 347.854 300 7.08 Ca VIII 352.998 
Ca VI 34T967 !50b C II! 353.000 3O0d ll.lt 
Ca VII 347 972 100 Cu 153 031 150 
K HI 347 999 150 N IV 353056 700 18.30 
Ca VII? 348.043 150 Mg V 353.094 1000 

Sc X 348.14 Ne II 353.2149 st 50 
P V 348 19 250 Cr X 353.22 
Fe XII! 348.20 40 Na VII 353.294 800 
Cu 348.413 150 Mg V 353.300 650 
Ca VI 348 650 50 K 353.325 150 

N ill 348.683 800b  \ F II 353.423 2    A 
F II 348.795 1    A K 353.455 150 
N III 348.816 800b-A Sc X 353.55 
Ca VI? 348.927 50 Cu 353.568 iOO 
Fe XI 348.97 P XI 353 59 

Ca VII 348.999 20 Ca VIII 353.699 20 
Mg VI 349.155 700d Ti 353.757 1 
Ti 349.299 1 Al VII 353.776 200d 
K V 349.504 20U Cr XIII 353.81 
Ti V! 349.574 6 Fe XIV 353.84 30 

Mn XIV 349.64 Sc VII 353.845 200 
K V 349.793 150 Mg VIII 353.86 
O HI 349.825 150 Ti VI 353.877 6 
Ti XI 349.91 Ne II 353.9349 st 30 
O III 349.918 100 Ti IX 353.939 6 

Ti XII 349 933 i K IV 354.139 100 
Si IX 349.96 50 Ca VIII 354.165 150 
0 III 349.961 50 Ms V 354.223 700 
Cu 350.056 100 Sc XI 354.24 100 
C III 350.132 lOd-A 11.27 Sc XI 354.350 100 

C III 350.35 200d-A 11.26 K 354.397 50 
Si VIII 350.38 Ca VII 354.418 150 
S XI 350.40 Ca VIII 354.488 50 
Cu IV 350.421 8 K 354.627 20 
Ti X 350.5% 6 Ti 354.843 I 

Na VII 350.645 500 K IV 354.927 300b 
Ti XI 350.732 1 Na VII 354.950 400 
Ar V 350.88 150 8 Cr X 354.96 
Ti XII 351.06 Ne II 354.9622 st 60 
Mg V 351.089 850 Ca VIII 354.975 100 

Ti 351.126 6 F IV 355045 200 
Cr XIII 351.14 V XII 355.11 
Ti 351.351 1 O III 355.137 300 
Ca VII 351.373 100 Sc 355.16 50 
Ca VII 351.469 100 O III 355.293 150 

Ar XVI 351.60     P Mg V 355.326 850 
N IV 351.931 500b 16 O III 355.333 250 
N III 35!.979 500b-A Ne II 355.4541  st 20 
Ca VII 352008 50 O HI 355.469 250 
N III 352.114 20   -A Co V 355.52 1000 

Fe XII 352.115 30 Ne II 355.6559 st 40 
AI VII 352.160 lOOd Ca VII! 355.704 100 
Mg V 352.2C2 700 K V 355.800 50 
Ne 1! 352.2466 s! 30 Ti X 355.811 1 
P X! 352.26 Ne II 355.839 ! 

Na VII 352.275 600 Co V 355.88 900 
Ti 352.348 ! C VI 355.89     P 
V XI 352.43 Ne I! 355.9476 st 40 
Mg VIII 352.46 Cu IV 355.977 5 
X V 352.463 100 Mg VIII 3',6.OO0 10 

Ti 352.574 ! Co V 356.06 600 
Fe XI 352.680 30 Si X 356.07 100 
K V 352.750 iOO Cr XIII 356.12 
Ca V 352.915 450 Ne II 356.1290 st 40 
Ne II 352 9561  st 90 Ca V 356.246 250 
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356 260 FINDING LIST 363.967 

Element Wavelength Intensity Multipkt 
— '  

F.letnent Wsve!eng,h Intensity Multiple; 
K IV 
K  V 
Nt II 

356.260 
356.372 
3564410 si 

150 
50 
30 

:     Ca VII? 
Ca VIII 
Na V 

;     P XI 

360.296 
360.298 

100 
100 

Ne II 
Fe XI 

356.5405 si 
356.55 

30 6 
360.319 
360.36 

800 

Na V 360.367 800 
0 III 
Fe XIV 

356 558 
356.60 

!0 C III 360.557 600 7.05 
K. V 
O HI 

356.615 
356.625 

150 
50 

100 

K IV 
C III 

360.568 
360.623 

100 
700 705 

0 III 356.725 
F IV 

j    C III 
360.635 
360.675 

100 
500 7.05 

0 III 
Ne II 
Ne 11 
Al VII 
Ca VIII 

356.768 
356.7995 st 
356.8769 st 
356.885 
356.907 

10 
50 
20 

250d 
50 

6 
:     Na IV 

Fe XVI 
Mn XV 
N III 
Ca VI? 

360.761 
360 798 
360 97 
361.06! 
361.114 

600 
3 

100   -A 
200 

Cu 
N III 
N III 
Ca VIII 

357.052 
357.238 
357.324 
357.348 

100 
400    A 
450    A 
150 

1     N III 
N III 

;   F iv 

36! 143 
361.205 
361.208 

50   -A 
50   -A 
10 

Ca VIII ^57.497 50 
Cu 
Ca VI 

361.220 
361.241 

250 
20 

Si X 
Ne 11 

357.51 
357.5355 st 40 6 

5 

|     Na VI 
N II! 
Sc XVIII 
Si XI 

361.250 800d 
K V 
Ne IV 
Sc X 

357 685 
357.831 
357.85 

150 
250 

361.288 
361.36     ? 
361.41 

200   -A 

Ne II 361.4326 st 90 5 
Cu IV 357.897 100 Si IV 

S XI 
Mn XIII 
Ca VI? 
Si IV 

Ne V 357.95 400 % 361.560    P 2.01 
Ca VIII 
Ca ill 
Sc vm 

357.977 
357.980 
358.107 

100 
!50b 
50 

361.57 
361.57 
361.645 
36!.659    P 

100 
2.01 

Ca VI? 358.153 150 
Sc 
V XI 

358.22 
358.23 

250 
Cu 
Ca VIII 

361.838 
36i.984 

150 
20 

N Iil 
Si IX 

358.278 
358.29 

6O0b 11 
K IV 
K IV 
Sc VIII 

362.085 
362.154 
362.308 

250 
150 
100 

Si XI 358.29 
Si X 358.30 

S XI 362.34 0 
N III 
N III 
N in 

358.327 
358.356 
358.40! 

600b 
600b 
600b 

11 
11 
1! 

Na VI 
Ne II 
Ti IV 
Ca VI 

362.444 
362.4554 st 
362.520 
362.6! 7 

400 
60 

1 
100 

5 

N III 
Ne V 
N III 
N III 
Si XI 

358.469 
358.48 
358.509 
358.578 
358.63 

600b 
500 
600b 
600b 

11 
3 

ll 
11 

Ca VI? 
N III 
N III 
N III 

362.788 
362.831 
362.876 
362.902 

50 
700b 
700b 
700b 

!0 
10 
10 

N III 362.949 700b 10 
Fc XI 
Ne IV 
C ill 
Cu 
V XI 

358.64 
358.72 
358.740 
358.865 
358.89 

lOOOd 
400 
900 

5 
11.10 

N III 
Ti IV 
N MI 
K IV 
Ti V 

362.982 
363.003 
363.004 
363.02! 
363.145 

700b 
1 

700b 
150 

1 

10 

P XI 358.94 
0 III 
0 III 
Ca VIII 
0 III 

359.016 
359.223 
359.364 
359.384 

400 
400 
200 
350 

Cr IX 
Sc 
K XVSI 
Ca VIII 
Mn XI 

363.26 
363.3! 
363.37     P 
363.391 
363.46 

50 

50 

Ne V 
Fe XV 

359.39 
359.53 

500 3 Ca VI? 363.525 100 
P IV 
Fe XIII 
Ca VIII 

359.63 
359.63 
359.647 

20 
10 
50 

K 
C III 
Mg VII 
Ka VI 

363.647 
363.7538 
363.770 
363.774 

50 
400 

10 
200 

7.0» 

K IV 
Fe XIII 

359.730 
359.85 

300 .: in 363.7852 500 7.01 
Cu 
K IV 
Ti X 

359.873 
359.907 
360.i 33 

500 
200 

10 

Sc 
C HI 
Cr XIII 
Cu 

363.82 
363.8598 
363.96 
363.967 

50 
600 

IOC 

7.0.1 
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364.18 FINDING  LIST 375.333 

Fitment Wavelength Intensity 
  

Multiple! Kleinem Wavelength Intensity Multiple! 

V IX 36*. 18 Cu 370.622 100 
v x 364.11 N III 370.640 300   -A 
Fc V 364.292 300 N VII 370.74      t> 
Na VI 364.477 300 T\ XI 370.789 1 
Fe XII 364.477 40 N HI 370.794 350   -A 

Si XI 364.50 Cr XI 370.87 
O III 364.739 150 Mg VII 371.08 
Fe V 364.795 400 Sc VIII? 371.884 3C0 
O III 364.867 100 Ca V? 371.225 300 
O III 364 940 50 Cu 371.267 100 

Fe V 364.973 300 Ti 371.332 1 
Mg VII 365.230 200d V IX 371.38 
Fe V 365.339 300 Ti 371.410 6 
Si XI 365.42 Si XI 371.48 
Fe V 365.440 600 C HI 371.694 1000 7 

Fe X 365.57 C III 371.747 :noo 7 
Ni XVU 36560     P C HI 371.784 800 7 
Nc V 365.61 1000 5 Mn X 371.88 
Fe V 365.634 300 Ca IX 371.902 100b 
Ti X 365.636 1 Ca X 371.902 I0«5 

C III 365 778 100<I A 11.25 Na II 372.074 200 2 
Fe V 365.858 600 K V 372.148 500 
Fe VIIJ 365.873 400 Sc IV? 372.415 300 
F III 365.876 oO K V 372.462 200 
Sc 365.89 50 Sc XI 372.507 300 

Fe V 366.001 300 Cl V 372.59 200 
Mn XI 366.01 K V 372.774 200 
Na VI 366 110 400 Fe XV 372.78 
C III 366.19 400d-A 11.24 Ca V? 372.904 300 
Na VI 366.240 10 K V 373.074 100 

F II! 366.391 35 Cl V 373.17 200 
Ca VII? 367.011 150 V XII 373.20 
Sc VIII 367.083 50 Fe VIII? 373.20 30C 
o iv 36''.! 92 5 K V? 373.318 150 
K VI? 367.378 100 Ca VI 373.417 IOC 

F VI! 367.43 Fe V 373.720 500 
Na V 367.557 200 Cl V 373.78 300 
Mg vn 367.679 400d Ca IX 373.802 400 
F VII 367.87 0 III 373.805 400 4 
K IV 368030 100 Cl V 373.91 10 

Cr XIFI 36K.06 Ca IX 373.979 600 
Mg IX 368.071 lOOd Mg VII 373.99 
sc vin? 368.088 lOOd Ca VI 374.000 200 
N IV 368.108 450 18.29 Ti XI 374.00 
Fe XIII 368.i2 0 III 374.005 400 4 

Si XI 368.28 O HI 374.075 500 4 
Ca 368.303 150 0 HI 374.165 400 4 
K 368.465 50 N III 374.204 900 5 
K 3G5.580 100 Fc V 374.240 400 
Ti 368.818 3 O III 374.331 400 4 

Cr XIII 369.13 0 III 374.436 400 4 
Fe Xi 369.23 N III 374.44! 900 5 
C HI 369.415 500 7.02 Fe V 374.464 200 
Sc 369.42 50 Kr IX 374.54 20 
C II! 369.472 iOO 7.02 Sc VIII 374.658 250 

Ca 369 647 250 C! V 374.66 100 
Na V 369.743 300 Ca IV 374.744 250 
Ca V! 370.033 250 Fe V 374.864 500 
Sc IV 370.034 400 Cr XI 374.90 
K VI? 370.115 100 K VI 374.940 250 

Sc VIII 370.174 150 Sc V 375.048 400 
Ti 370.408 ! Cl V 375.10 200 
Fe VIII 370.432 500 F II 375.237 10 
K V? 370.523 150 F II 375.303 100 
K V? 370.580 150 Ca V? 

 _   . 
375.333 150 
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m.in FINDING  L:ST 384.400 

Element Wavelength Intensity Multiple) Element Wive length Intensity           Multiple! 

F II 375.432 10 Si XIV 380.2        P 
Ti 375.508 1 Ca V? 380.396 250 
F II 375.702 40 Mn XIII 380.42 
Sc VIII? 375.705 300 K HI 380.477 250b 
F U 375.784 10 K IV 380 477 250b 

F II 375.9.7 40 Fe V 380.664 300 
K IV 375.955 300 V XII :80.87 
K V 375.955 300 F II 380.896 100 
K 376.061 150 Al VIII 381.15 
Ca VI? 376.279 135 Sc X! 381.151 700 

B III 376.330 100 Fe V 381.152 200 
Na II 376.377 200 1 Fe V 381.260 300 
Sc IV? 376.449 300 Na VII 381.300 300 
Mg 376.665 100 Ar XVIII 3S1.4       P 
F II 376.684 !0 Ca VI? 381.464 100 

Ü II 376.693 10 Fe V 381.467 50 
0 II 376.745 10 Sc 381.540 100 
Mn XI 376.81 Ca V? 381.601 150 
Ma IX 376.86 Fe V 3feI671 50 
O II 377.045 10 Al VII 381.689 

F II 377.133 1 Al VIII 381.689 10 
Ca V 377.181 250 E V 381.70     P 
K VI? 377.263 100 K IV 381.702 200 
N HI 377.286 100  -A F II 381.824 1 
Cu 377.355 100 Ca VI? 381.849 100 

N III 377 380 100   -A F VII 381.87 
N III 377.444 100  -A Fe V 381.881 400 
N III 377.540 250   -A Ca XVII 382.03     ? 
Cr XIII 377.60 Mn V 382.061 100 
Cu 377.756 15C Mn XI 382.07 

K V 377.763 250 0 HI 382.214 50d 
Sc 377.79 50 K III 382 229 300 
Ca IX 378.089 SOO K IV 382.229 300 
Ti X 378.09 N VII 382.45     P 
Na III 378.143 1000 K IV 382.487 !   0 

K V 378.219 150 Ar III 382,61 12: 
Na VII 378.22 K IV 382.646 200 
Ca VH 378.258 150 Sc X 382.650 200 
Ca IX 378.387, 40 Mg VII 382.72 
Ca IX 378.551 50b O V 382.757 20 

F III 378.580 10 Mn XIII 382.76 
Ti XI 378.630 1 Fe XII 382 83 
Ca VI? 378.653 50 O III 382.903 5ftl 
Sc V 378.677 100 K IV 382.906 300 
Ca VI? 378.745 50 Mn V 382.907 600 

Fe V 379.032 100 Mn V 382.980 10u 
C III 379.065 100  -A 11.43 Mn X 383.00 
K III 379.1 S8 300 K V 383.318 100 
K V 379.118 300 Mn V 383.422 200 
Ca VI? 379.138 100 Fe V 383.484 300 

C III 379.254 lOd 11.09 Sc X 383.58 
K IV 379.279 100 V XII 383.63 
Fc V 379.294 300 Mn V 383 681 400 
Nc III 379.31 700 6 Al VIII 383.70 
0 III 379.505 200 Zn III 383.759 1 

0 III 379.575 150 Ai V1H 383.785 50 
0 III 379.631 100 Ti X 383.83 
F Ii 379.719 1 Mn V 383.939 500 
Ti X 379.74 Cl XV 383.96 
Sc 379.77 50 C IV 384.032 800 7 

0 IV 379,780 15 K IV 384.095 250 
K IV 379.877 300 C IV 384.178 850 7 
0 IV 379.923 10 Fe V 384.212 300 
Ca VI? 380.003 50 Na XI 384.3       P 
Na HI 380.107 800 K V? 384.400 100 
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384.514 FINDING LIST 394.063 

Element Wivekpgth Intensity Multiple! 1 lemcjl Wivelecjth Intensity Multiple! 
K VI 
Fe V 
K 
Mn XV 

384.514 
384610 
384 689 
384.74 

100 
200 

50 

K VI 
P IV 
K VI? 

388.24! 
388.32 
388.485 

!50 
240 
100 

Fe V 384.826 100 
Fe V 
Fe V 

388.500 
388.607 

200 
200 

Al IX 
Fe V 
K V 
Fe V 
C 111 

384.95 
384 957 
385.020 
385.023 
385043    P 

600 
50 

400 
2.01 

Si X 
F VII 
Sc V 
Ca VI? 
Ca IX 

388.62 
38865 
388 68? 
388.685 
388.77 

200 
150 

Na VII 
Ca VI? 
Ti 
Na Vli 
V XII 

385.061 
385.091 
385.211 
385.254 
385.54 

10 
100 

1 
10 

Mn X 
Mn XII 
K IV 
S VI 

388.91 
388.91 
388.920 
388 94 

250 
600 4 

C III 388.9687 500 6.02 
K VI 
Ca IX 

385.547 
385.61 

200b C II! 389.0045 600 6.02 
K V 
Fe V 
Fe V 

385.689 
385.740 
385.869 

100 
500 
500 

K IV 
K V 
C III 
Co XVI 

389.069 
389.069 
389 0898 
389.17     P 

250b 
250b 
700 6.02 

Sc IX 
Ca VI? 
Al VII 

385.878 
385.941 
386.09 

50 
Ca VII? 
Ti X 

389.195 
389.25 

50 

Ca VI? 
Ti XI 

386.106 
386.140 

50 
3 

K V 
Ar III 
Ca VI? 

389.428 
389.49 
389.495 

100 
25 
20 

Fc V 
K VI 

386 156 
386.193 

400 |     P V 389.50 200 
C III 
Ca VI? 
Fe V 

386 2028 
386.254 
386.256 

850 
50 
50 

2 
K VI? 
.Si X 
K V 
Cr XIV 

389.531 
389 59 
389.750 
389 81 

100 

100 

Mn X 386.27 
Mn XH 386.27 

Sc VIII 389.866 200 
Fe V 
K VI? 
Fe V 

386'483 
386.505 
386.585 

!00 
100 
100 

Ti X 
C III 
K V 
ci v 

389.99 
390.055 
390.114 
390.15 

300 
250 
400 

11.08 

K IV 
Fe V 
Fe V 
Fe V 
Fe XV 

386.610 
386.737 
386.783 
386.897 
387.00 

200 
300 
400 
400 

K IV 
K IV 
P V 
0 V 

39C.415 
390.574 
390.70 
390.755 

250 
300 
550 
120 

S VI 390.86 800 4 
Ca V 
Ne IV 
Fe V 
N IV 
0 III 

387.080 
387.141 
387.199 
387.353 
387.398 

200 
700 
500 
500 
:00 

10 

9 

Sc IX 
K IV 
F VII 
0 II 
0 II 

390.888 
391.462 
391.76 
391.912 
391 943 

400 
200 

50 
100 

Ar ill 387.45 i n 

0 III 
N III 
Fe V 
Al VII 

387.482 
387.483 
387.500 
387.52 

I ■: j 

150 
JOOb-A 
NX) 

O II 
Ai VII 
K IV 
0 II 
Al IX 

392.002 
392.07 
392.274 
392.322 
392.40 

150 

100 
150 

Fe V 
0 III 
Ar XVI 
Zn III 
Fe V 

387.616 
387.639 
387.66     P 
387.740 
387.775 

400 
20C 

1 
400 

CI V 
K IV 
V XII 
Fe V 
Cr XII 

392.43 
392.467 
392 60 
392.907 
392.94 

500 
200 

600 

Mg VI 
K V 
K VI 
Al VIII 

387.787 
387.800 
387.809 
387.83 

200d 
300 
300 

K IV 
V X 
Cu IV 

393.142 
393.16 
393.172 

500 

3 
Sc IX 387 906 40 

fe V 
Mn V 

393.270 
393.324 

500 
300 

Al VIII 
Fe V 
Mg VI 
Nc IV 
Zn III 

387.970 
387.983 
388.020 
388.218 
388 224 

100 
300 
300d 
500 

0 
10 

F II 
Mn XI 
Sc 
Fe V 
K 

393.680 
393.69 
393.71 
393.911 
394.063 

40 

200 
400 
50 

- 
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394.153 
FINDING  LIST 

403.680 
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403.724 FINDING LIST 415.50 

Element Wavelength inteciity Multiple! Kiemen« Wavelength Intensity Multiple! 

Ca HI 403 724 450 Mn V 410.31! 800 
Mn V 403.754 400 Na IV 410.371 1000 
K Vli 403.800 300 Mo V 410.459 500 
Sc 403.84 100 Ca VII 410.50! 150 
K IV 4G3.967 250 Na IV 410.54O feOfi 

K Vll 403.991 150 Mn V 4IG.&I1 800 
Mn V 404.358 800 Cr XII 410 88 
K IV 404.412 •■50 Sc X 410.89 
Mn V 404.455 400 Mn V 410.990 800 
K vr 404.684 200 N  III 411.056 350   -A 

Ne X 404.8        P V XII 41! !2 
Mn V 405.094 500 Na VIII 411.145 100 
V X 405 15 Cl III 411 16 300 
K VI? 40M78 100 N III 411.173 200   -A 
K XVI 405.20      ? N  III 411.243 200   -A 

K VII 405.345 100 Mn V 411.329 700 
K vr> 405.475 50 Na IV 411.333 700 
F 11 405.638 100 N III 411.361 400   -A 
Mn V 405.654 800 Cl III 411.37 400 
K vi" 405 675 100 Mn V 411.585 700 

K IV 405.773 100 Ca X 411.690 75 
Ne II 405.8533 st 150 4 C III 411.697 10   -A 11.42 
Mn V 406 037 700 Mn V 411.789 300 
K VI'.' 406.102 100 B III 411.804 300 
F VI 406.12 Cl III 411.81 400 

Mn V 406.240 ICG Mn V 411.920 300 
Cl III 406.27 100 C 111 411.9577 300 11 06 
A! X 406 31 Cr XIV 411.99 
Mn V 406.417 '00 K V? 412.080 ?00 
Cu IV 406.439 8 Si IV 412.155    P 9 

K HI 406.484 300 Ca VII? 412.175 100 
Mn V 406.845 680 Na IV 412.240 800 
K VII 4C6.850 20 K III 412.289 250 
K 406.912 50 Mn V 412.534 500 
F II 407.041 2)0 Co 412.59 100 

Ne II 407.1376 st 120 4 Zn IV 412.671 3 
Mn V 407.301 200 K VI? 412.790 50 
Cl XII! 407.48 Si IV 412.939    P 9 
Cr IX <!97.50 Cr VIII 412.99 
F II 407.503 !00 0 V 413.30 !60 

Cl Hi 407.51 10 Mn V 413.384 400 
Ca VII 407.780 100 N III 413.681 450 
Sc 407.85 150 K 111 413.792 500 6 
K IV 408.076 250 N in 413.797 450 
K VII 408.210 50 Na VI 414.370 200 

Ti XI 408.28 K V 414.465 150 
Mn V 408.322 600 Cr IX 414.47 
y x 408.38 Co 414.52 50 
Mn V 408.390 100 P IV 414.60 !0h 
Ti VIII 408.535 3 () V 414.612 40 

Na IV 408.682 800 Ca VII 414.666 200 
Mn V 408 733 400 Fe V 414.790 100 
K III 408.959 400 K III 414.870 300 
Mn V 409.217 100 Mn V 414.933 301, 
C III 409.325 600 11.07 Fe V 415.006 400 

Mn V 409.335 200 P IV 415.02 20 
Mn V 409.546 ?00 K V 415.052 250 
Na IV 409.615 800 Ti XI 415.07 
K 409.737 400 Cl III 415.20 100 
Mn V «9.795 400 Mn V 415.207 500 

Ca III 409.954 350 C! Ill 415.33 100 
0 VIII 409.97     P Mn V 415.336 50 
Be IV 410.01      P Fe XV 415.4!       ? 
P V 410.07 !50h K V 415.465 150 
K III 410.102 400 C! XV 415.50 
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415.505 FINDING LIST 426 969 

K lernen; Wavelength intensity Multiple! Element Wavelength Intensity Multiple» 

N» V! <i5 505 400 Sc IX 421.18 
Mn V 415.622 700 Na VI 421.465 ICO 
K. V 415.793 200 Ne IV 421.609 750 9 
P IV 415.82 40 Fe V 421.682 200 
Fe V 415.825 ICO Fe V 421.765 400 

Co 41594 iO C! Ill 421.77 300 
Fe V 415.972 :oo CI III 421.99 300 
Mn V 415.980 800 Cr XI 421.99 
K III 416001 300 e II 422.013 40 
Sc IX 4 lb. 036 200 Sc 422.07 !0C» 

Ne V 416.20 800 4 K V 422.178 400 
Fe V 416208 500 Ne V 422.21 150 
Mn XIV 416.42 Mn V 422.228 !00 
K VP 416.509 50 Fe V 422.287 600 
Cr X 41662 Ne V 422.34 5C 

K VIII 416.628 75 Ga IV 422.5 200 
v' III 416.769 500 11.41 K VIII 422.511 250 
Ne V 416.82 250 F II 422.623 10 
Fe V 416.910 200 K VIII 422.642 50 
Fe V 4l7.Ck:8 1Ö0 Cl III 422.7! 100 

K IV 417.280 150 V XIII 422.81 
Fe V 417.382 600 Sc X 422.850 400 
Sc IX 417.46 F II 422.884 1 
Fe V 417.516 50 K 423.371 50 
K III 417 535 300 6 Zn IV 423.424 0 

Na VI 417.595 6ÖÜ C HI 423.438    P 11.05 
S XIV 417.60 Ar IV 423.48 10 
Ti XI 417.85 Ti IV 423.487 6 
F II 417.877 10 Zn IV 47.3.533 5 ~*  " 418.033 6O0 K 423.558 50 

;",    ,\ 418.15 Ga IV 423.6 250 
K VI? 4i8 ioO 100 Si III 423.817    P 3.04 
K  VIII 418.443 175 Na VI 423.82! 200 
F    V 418.457 500 Fe V 423.833 200 
I   VIII 418.571 25 Cr IX 424.03 

G II 418.593 50 Ti IV 424.160 6 
C III 418.609 200d 11.21 Ca IX 424.34 
K III 418 »23 300 0 II 424.577 10 
N III 418.712 650 16 N V 424.61 35 35 
0 II 418.812 10 Fe V 424.733 300 

N ill 418.919 650 16 N V 424.75 40 35 
K V 419.045 100 Ca V 425.000 750 
K V 419.310 100 K V 425.159 300 
Ti XI 419.45 Na 425.245 10 
a xm 419.46 0 II 425.273 10 

C IV 419.525 650 '5 c n? 425.326 10 
F IV 419.645 800 Fe V 425.476 100 
C IV 419.714 700 6 Na VII 425.493 ;oo 
K V 419.731 50 K V 425.588 500 
Ca X 419.757 200 Fe V 425.589 100 

Zn III 419.807 1 Ti XI 425.74 
Fe V 4!?.915 300 Zn III 425.799 15 
F IV 420.045 9O0 Fe V 425.840 50 
Ca VII? 420.191 50 Zn IV 425.891 40 
Ne V 47.0.39 100 Fe V 426.045 500 

Ca X 420.493 25 Fe V 426.097 500 
Fe V 420.546 500 Sc IX 476.252 200 
F IV 420.729 1000 K VI 47.6.338 !f)0 
N IV 420.769 500 18.27 o n 426.526 50d 
Sc 470.82 250 Fe V 426.609 100 

Fe V 420.874 200 Si III 426.644    P 3.03 
Ne V 420.94 150 Fe V 426.745 300 
Cr IX 420.94 Fe V 426.814 400 
Zn III 421.035 3 Sc IX 426.86 
Fc V 421.045 590 Fr,  V 426.969 300 
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427.10 FINDING LIST 436.361 

>■ lernen: Wavelength Intensity Multiplel          | Element Wavelength Intensity Multiple! 

Si IX 427.10 F II 431.832 100 
Fe V 427.190 300 Mn V 431.973 50b 
Fe V 427.320 100 Al IX 432.03 
Fe V 427.442 200 Cr IX 432.33 
Cr X 427.51 Fe V 432.340 300 

Cl XVII 427.6        P Al IX 432.66 
Ca 427.655 50 Ca VIII 432.866 150 
Fe V 427.782 100 Fe V 432.91V 100 
Ne III 427.84 300 9 Cr V 433.13 <0 
Fe V 427.918 200 Ne VI 433.18 400 

Fe V 428.000 50 Ne IV 433.24 250 
Ca VIII 428.100 150 C III 433.3391 800 11.04 
Fe V 428.131 300 Ti IX 433.54 
N III 428.180 600b 15 Mn V 433.558 700 
N III 428.244 600b 15 Ca VII 433.599 250 

Mg VIII 428.27 Ci III 433   ' 10 
Fe V 428.292 50 Cl III 433./; 10 
K VI? 428.315 100 N III 433 911 6a0b 9 
K VI 428.538 250 V IX 433.97 
Zn IV 428.541 30 K VIII 434.01 

Mn V 428.600 500 N III 434.014 650b 9 
Fe V 428.763 500 N III 434.066 650b 9 
Zn IV 428.788 10 N III 434.129 650b 9 
Ca VII? 428.819 50 Mn V 434.210 300 
Fe V 428.909 500 Cr V 434.22 

Mn V 429.054 500 N III 434.246 Mob 9 
Mg VII 429.134 lOOd 0 III 434.256 200 
Fe V 429.206 100 N III 434.280 SSOb 9 
Mn XIV 429.24 Kr 434.28 100 
V XI 429.29 Cr V 434.33 400 

Zn IV 429.299 25 Mn V 434.403 50 
K VI? 429.438 100 Zn IV 434.407 0 
F III 429.512 250 Sc 434.43 150 
0 II 429.557 100 B III 434.561 
Ti XI 429.60 Ca IV 434.570 too 

0 II 429.647 250 Mn V 434.575 200 
0 I! 429.716 200 B III 434.625 .M 
0 II 429.918 250 3 0 III 434.646 150 
Mn V 429.984 100 Mg VII 434.710 löd 
0 II 430.041 300 3 K HI 434.722 750 

Fe V 430.053 100 0 HI 434.840 100 
Kr 430.15 50 Mg VII 434.923 200d 
F HI 430.152 300 Ti XI 434.94 
0 II 430.177 300 3 0 III 434.975 500 14 
F III 430.222 150 Kr 435.01 60 , 

K VIII 430.31 Zn IV 435.023 5 
Si IX 430.37 Mn V 435.069 200 
Mg VIII 430.467 lOd Cr V 435.16 300 
Zn IV 430.586 15 Mn V 435.291 100 
Cr VIII 430.60 Mn V 435.594 100 

Fe V 430.624 200 F II 435.636 200 
Sc 430.74 150 Ne VI 435.65 400 
F IV 430.759 900 Cr V 435.66 250 
Mg 430.767 10 K III 435.676 500 
F II 430.914 300 Zn IV 435.762 20 

Ar XV 431.03     P V IX 435.80 
Cr XI 431.07 Mn V 436.093 200 
Mg VII 431.318 200d Mg VI 436.13 
Ne IV 431.47 125 Ca VIII 436.134 200 
Zn IV 431.535 15 Mn V 436.174 800 

Fe V 431.541 300 Sc 436.20 50 
F II 431.552 200 Zn IV 436.248 15 
Zn IV 431.613 25 F II 436.281 100 
K III 431.622 50 Cr V 436.37 250 
Sc 431.82 50 

  
Zn IV 436.381 0 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Se   Ti   V   Cr   Mn   Fe   Co   Ni   Ca   Zn   Ga   Ge   As   St   Br   Kr 
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436.510 

FINDING LIST 
Ficirent 

O II 
F II 
Cr V 
O 11 
Mn V 

Ar V 
Mg VIII 
Zn IV 
N V 
Mn V 

Na V 
Na VI 
Cr XIII 
C II? 
K IIP 

Si ill 
Ca IV 
O II 
B V 
S V 

Cr V 
Al IX 
O II 
Cr V 
Ca IV 

Cl IV 
Si IV 
K V 
Al IX 
S V 

0 V 
Cu IV 
Cr V 
K V 
Cr V 

Cr V 
Mg IX 
Si IV 
Mn V 
Sc 

C II 
C II 
Ca IV 
Cu IV 
Si IX 

K VI? 
Mg IX 
Cl IV 
Sc 
Ti IX 

Mn V 
O V 
Cu IV 
Ti IX 
S V 

Ca III 
Gc IV 
Mg VI 
Ca 
Cl IV 

Na VI t 
Kr 
Sc 
Ga IV 
Ti VII 

«50397 
Wavelength 

436 510 50 
436.565 "0 
436.61 200 
436.649 10 
436.660 100 

436.67 120 
436.726 lOOd 
436.812 10 
436.85 60 
436.857 too 
436 946 it! 
436% 
437.05 
437.102 lOOd 
437 216 150 

437.255 P 
437.271 100 
437.332 j 50 
437.36  P 
4.37.37 100 

437.43 200 
437.46 
437.683 150 
437.69 200 
437.773 250 

437.83 400 
437.849 P 
438.023 250 
438.09 
438.19 100 

438.197 20 
438.265 13 
438.62 300 
438.647 100 
438.65 400 

438.66 500 
438.69 
438 734 P 
438.735 500 
438.800 200 

438.824 P -A 
438.897 P 100 A 
438.930 200 
438.930 14 
438.9-1 

439.047 150 
4, ..ISO 10 
439.26 300 
439.28 150 
.39.30 

439.352 500 
439.517 120 
439.599 l0 
439.60 
4.39.65 100 

439.691 250 
439.77 20 
439.82 
440.118 100 
440.25 200 

440.266 300 
440.27 80 
440.29 50 
440.3 50 
440.361 125 

42 

3.02 

6.09 
6.09 

Ne V? 
K III? 
O II 
O H 
Ne VI 

Al XIII 
K IV ? 
Li III 
Mn V 
Si IX 

Ca VIII 
Cr V 
Zn iV 
Sc VIII 
Mg IX 

Mg VI 
Mg VIII 
K VIII 
K VI? 
Cl III 

Zn IV 
Ge IV 
Zn IV 
Sc 
Mn V 

N VII 
Mg VIII 
K II? 
O II 
O II 

K IV 
Sc 
Kr 
Zn IV 
Mn V 

K IV 
Ca 
O IV 
Cu IV 
O IV 

K III? 
C! Ill 
Mg IX 
Ar IV 
V XIII 

K IV 
Cu IV 
O II 
Ca IV 
Kr 

Mg IX 
S XII 
Cu IV 
P IV 
Ca 

K III 
Zn IV 
Zn IV 
F VI 
Cu IV 

Ca IV? 
Mg VI 
Cu IV 
Ca IV 
Nc II 

440.40 
440.429 
440.552 
440.598 
440.60 

440.9 
440.905 
441 00 
441.008 
441.03 

441.084 
441 11 
441.146 
441.197 
441.20 

441.22 
441.22 
441.33 
441.370 
441.40 

441.543 
441.58 
441.693 
441.72 
441.725 

441.75  P 
441.76 
441 812 
442.00! 
442.048 

442.300 
442.30 
442.33 
442.381 
442.495 

442.518 
442.607 
442.705 
442.753 
442.873 

442 913 
442.95 
443.40 
443.40 
443.48 

443.567 
443.677 
443.681 
443.821 
443.88 

443.981 
444.16 
444.2)2 
444.25 
444.254 

444.344 
444.383 
444.455 
444.47 
444.745 

444.766 
444.90 
444.996 
445.018 
445.0397 st 

100 
750 
150 
100 
10 

100 

100 

150 
400 
15 

150 
300 

8 
20 
20 

200 
700 

250 
200 
200 

20T* 
50 
50 
40 

700 

IGOb 
50 
2 

10 
I 

150 
200 

80 

300 
26 
!0 

750 
60 

lud 

14 
20 
50 

750 
60 
30 

13 

150 

36 
50 

200 

812 



445.046 FINDING  LIST 456 328 

Element Wavelength liitensity Multiple! Element Wavelength Intensity Multiples 

Na V 445 045 500 Cu IV 449.658 10 
Na V 445.140 600 K V 449.708 200 
r iv 445.19 20 V VIII 449.74 
Kr 445.33 150 Cr XIII 449 76 
Cu :v 445.391 15 Zn IV 449.970 40 

0 n 445.601 200 Cu IV 450.024 37 
K IV 445.607 200 N V 450 08 50 28 
Cu IV 445.612 12 Ar V 450.08 50 5 
0 II 445.638 200 Kr VI 450.20 200 
S XIV 445.78 Ar 450.44 80 

K V? 445 878 50 Ca IV 450.565 500 
Ca V? 445.933 50 Mg VII 450 69 
Mg IX 445.97 C II! 450.7338 800 11.03 
Ar V 445.997 250 J Cu IV 450.935 14 
K VI? 446.009 200 Zn IV 450.985 50 

Ca V? 446.036 50 Mn V 451.065 300 
Mn XIV 446.07      ? K IX 451 078 50 
Nc II 446.2256 s! 300 3 Cu IV 451.159 48 
Cu IV 446.264 18 Ar IV 451.20 15 
V XI 446.32 K VI? 451.320 100 

Cu 446.359 100 Zn IV 451.624 10 
F VI 44639 Ne VI 451.84 200 
Cu IV 446.412 37 N III 451 869 900 4 
Zn IV 446.582 40 Ar IV 451.87 45 
Ne II 446.5501  st 250 3 Cu IV 452 202 28 

Ti XI 446.69 N III 452.226 90U 4 
Cr V 446.71 50 K V 452.227 100 
Kr IX 446.76 80 Cu IV 452.502 34 
X IV 446.830 250 K  VI 452.658 to 
K IV 446.926 100 Sc VII 452.704 

Ar V 446.949 400 5 Ne VI -152.74 300 
Cu IV 446.995 25 Mn V 452.758 200 
K V? 447.085 150 Se VI 452.8 200 
() V 447.226 120h Zn IV 452.803 50 
0 V 447.356 160 K V 452.900 200 

Cu IV 447.371 10 Ar IV 452.91 80 
Ti IX 447.49 Kr III 453.06 80 
Mn V 447.498 400 Cu IV 453.127 42 
Ar V 447.53 200 5 N  (I 453.257 20 
Sc VII 447.554 400 V IX 453.33 

Ca VII 447.681 20 N II 453.340 100 
Ti IX 447.69 Cu IV 453.425 66 
0 VI 447.712 !0 K IX 453 882 20 
Kr III 447.77 20 Ne VI 454.07 300 
Nc II 447.8150 st 180 3 Sc VII 454.106 500 

0 VI 447.840 !0 Si IV 454.112    P 7 
Zn IV 447.850 8 Ca IV 454.553 50 
Cu IV 448.039 14 Ne 11 454.6535 st 150 2 
Mn V 448.262 300 Cu 454.791 100 
N II! 448.285 350   -A Cu IV 454.982 14 

Mg :x 448.29 Si IV 455.065    P 7 
N III 448.384 450    A C! VI! 455.2? 100 
Cu IV 448.428 34 Nc 11 455.2738 s! 200 2 
N III 448.549 450   -A Sc X 455.32 
K III 448.595 750b 5 Ca IX 455.34 

K IV 448.595 '50b Li III 455.63      P 
Kr 448.6! 120 K  V 455.670 250 
K VI 449 009 50 P XIII 455.78 
K V 449.013 150b Ar VI 45.5.8! 80 
Ar V 449.065 900 \ N III 456.077 bOO 

Kr 449.12 120 Cu IV 456.081 13 
Zn IV 449.131 1 Ne II 456.2749 st 10 2 
Sc X 449.28 V VII 456.29 
Ar V 449.49 200 5 Cr V 456.31 200 
N III 449.559 450 K  IV 456.328 400b 
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456.328 
FINDING LIST 

Hlemciit Wiveknfth Intensity 

K V 456.328 400b 
Ne II 456.3483 st 120 
Cr V 456.36 100 
Ar VI 456 38 120 
S XII 456.55 

Ci VII 456.56 50 
Zn IV 456.671 35 
Cr V 456.68 150 Cu IV 456.734 20 Cr V 456.79 150 

Sc 456.83 50 
Ne II 456.8962 -A 90 V !X 456.96 
Ca IV 456 981 250 0 11 456.997 50 

V VIII 457.0 
Ar VI 457.01 200 Cr V 457.08 400 Cl III 457.17 300 V II 457.179 60C 

Kr HI 457.23 50 Cl III 457.24 200 V X 457.29 
Zn IV 457.315 50 K VI? 457.323 50 

K VI? 457.427 20 CI III 457.44 10 Ar VI 457.48 800b Cr V 457.56 150 Cu IV 457.759 26 

Si IV 457.818 250 
At VI 458.04 40 K VI 458.043 50 Ar IV 458.1 
Ar V 458.12 150 

Si IV 458 155 200 
Sc X 458.18 
Cu IV 458.222 12 
Cl XIV 458.39 
0 II 458.422 10 

Cu IV 458.423 31 
Kr 458.61 60 
B Hi 458.646 
Cu IV 458.712 43 
B III 458.716 100 

Ar V 458.98 !0O 
K V? 459.005 150 
Ar VI 459.32 400 
Sc X 459.38 
C III 459.462 900 

K IX 459.498 50 
Cu IV 459.510 46 c in 459.521 950 
Ar VI 459.60 100 
C III 459.633 1000 

A.- V 459.73 50 
Ca 459.811 50 V VIII 459.82 
Na V 459.897 600 
Cu IV 459.995 42 

C HI 460.0487 800                      ) 
Ar VI 460.06 40 
Ar VI 460.20 40 
K VI 460.438 150 
Cu IV 460.651 39 

11.02 

Cu IV 
Cr XiH 
Ca VHI 
K VI? 
Ar VI 

460.69 
460.7284 s 
460.8        1 
461.04 
461 051 

461.085 
461.115 
461.120 
46i 23 
461.23 

461.321 
461.60 
461.705 
461.737 
461.90 

461.91 
461.91 
462.007 
462.11 
462.15 

462.26 
462.275 
462.35 
462.363 
462.387 

462.3908 st 
462.42 
462.545 
462.591 
462.61 

462.79 
463.0! 
463.2« 
463.7M 
463.740 

463.74 
463.922 
463.938 
464.03 
464.194 

464.26 
464.274 
464.288 
464.29 
464.310 

464.367 
464.642 
464.68 
464.785 
464 8 

464.S23 
464.86 
465.0        P 
465.01 
465.02 

465.078 
465.113 
465.185 
465.221 
465.27 

465.35 
465.374 
465.529 
465.54 
455.55 

1000 

850 

250 
27 
lOOd- 
300b 
300b 

46 

!50 
150 
40 

50 
100 

lOOOd 

160 

50 
19 

120 
150 
23 

500 
150 
10 
50 

200 

150 
300 

1000 
60 

650 

50 
43 

350 
IÖÖÖ 
100 

160 
250 
200 
300 
50 

400 
62 

!900 
150 
200 

67 
400 

150 

50 
250 
27 

700 
400 

300 
500 
50 

250 

6.0S 
4 

15.24 
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465 59 FINDING LIST 475.647 

Element Wavelength Intensity Multiple! Element Wivclenfih Intensity Mahjpiet 

Ar VI 465.59 80 V X 470.25 
O II 455.760 !00 O II 470.408 200 
Ar 11 465.8365 st 15 Ci v 470.56 too 
Mg VIII 465.972 10 Ar 470.57 80 
F V 465.976 600 Sc V!I 470.68 

Ca VIII 465.993 100 Cr V 470.75 50 
Si III 466 129 80 3.01 Cr V 471.03 40 
a IV 466.i3 300 Ca VIII 471.070 100 
Ca IX 466.227 300 Ar IV 471.09 60 
Sc 466.24 300 Ca VIII 471 183 100 

C II 466.352    P 10   -A 6.07 Kr 471.19 120 
C II 466.407    P 100   -A 6.07 O IV 471.273 2 
Kr 466.44 150 K III 471.569 750 4 
C II 466.491    P 200   -A 6 07 Ti X 471.595 
Ar III 466.53 250 O IV 471.603 1 

C II 466.547    P 10   -A 6.07 Sc 471.83 400 
Cu IV 466.593 28 F 11 -71.921 10 3 
K III 466.793 750 4 F II 471.952 200 3 
Ar V 466 82 60 At IV 471.'* 60 
Zn IV 466.924 60 F II 471.999 450 3 

Ar VI 466.93 160 Zn IV 472.086 i 75 
K IX 466.943 100 Kr V? 472.16 150 
F V 466.994 400 C V 472.21 29 
Cu 467.106 150 N III 472.239 550 18 
Cl IV 467.19 300 Cu IV 472.332 54 

V IX 467.19 N III 472 399 550 18 
Cu IV 467.282 34 Zn IV 472.655 70 
Kr III 467.35 300 F II 472.681 100 
Ar III 467.39 300 F II 472.711 300 
N III 467.432 500   -A Cu IV 472.767 29 

Zn IH 467.630 0 Sc VII 472.77 
N III 467.649 450   -A V VII 472.80 
Mn VII 467.662 300 Ar 11 472.8114 St 30 
N III 467.795 350   -A V VIII 472.91 
O II 467.926 10 P IV 472.% 80 

Kr VIII 468.20 80 Zn IV 473.014 60 
Br V 468 36 500 I- II 473.015 200 
Ar 468.38 80 Ar III 473.03 300 
Zn IV 468.426 40 Sc 473.03 150 
K V? 468.447 100 K IV 473.207 !00 

Ar III 468.47 200 C III 473.410 P 11.37 
Cu IV 468.499 23 Zn IV 473.501 75 
Ca 468.540 50 Kr 473.55 80 
Sc X 468.74 Cu IV 473.664 20 
0 II 468.766 100 Ar III 473.92 300 

Cu IV 468.880 27 At  VII 473.938 200 
C III 468 94 10 11.38 Kr ill 474.09 100 
Ar III 468.96 150 Cu IV 474.176 20 
O V 469.150 40 Cu IV 474,397 20 
Kr 469.26 100 N II 474.493 P 10 

Cr V 469.34 300 O VIII 474.54 P 
F VI? 469.48 N II 474.546 P 10 
K II 469.50 Zn IV 474.558 60 
Ar II 469.6301  st 30 N II 474.602 P 10 
Cr V 469.65 300 N II 474 706 P 20 

Ne IV 469.773 700 4 Sc 474.76 150 
Ne IV 469.820 1000 4 N II 474.787 P 20 
Ar III 469.83 200 K VIII 474.83 
Ne IV 469.866 900 4 N II 474.891 P 200 
Ne IV 469.921 700 4 K III 474.920 450 4 

Cr V 469.95 290 Cu IV 475.370 19 
Ar III 469.97 200 Sc 475.41 150 
K III 470.089 100") 4 Cu IV 475.486 31 
Zn III 470.211 1 P V 475.61 550h 
Sc 470.2.5 300 N 11 475.647 P 1O0 
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475.6« 
FINDING  LIST 

Eleutal Wavelength Intensity            Mulüpiei 

I'VI      LI J 1 
486 8839 

Ar VJI 475.656 400 

r.lcment WavclcfiKth Intensity Multiple! 

Kr 475.68 190 
N  III 482 030 500 

N II 475.698    P 200 
Zn IV 482.089 50 

Ar VII 475.73 100 
K IV 482.107 100 

N II 475.75"    ? Br V 
Li III 

482.11 
482 14      P 

1000 

Zn IV 475.768 g 
N 11 475.803    P 250 

1    Sc 
K 

482.220 400 
N II 475.884    P 100 482.281 50 
Ar II 475.9054 si 180 

K III 482.408 100 
K II1 

476.029 100 
Ar 11 
Ar III 

482.445! st 
482.55 

1? 
400 

Ca 476.177 100 
Cu IV 476 192 46 

Ca 482.663 50 
Zn IV 476.413 60 

Zn IV 482.668 2 
Ar III 476.43 350 

S XVI 482.7        P 
Ca V? 476606 100 

K V 
Ca 

482.7Ü6 
482.769 

2ÜC 
100 

V XII 476.85 1     »..    ., Cu IV 477.083 31 Ne V 482.99 500 2 Ar II 477.1048 st 120 
Al VIH 483.03 

Ca 477.300 50 
V V 483 099 25 

F VI 477.55 Na VII 
Na VII 

483.216 
483.328 

200 
300 

Ar II 477.6068 st 30 
C Hi 477.6246 300                     110! 

80 
200 

Sc 48.3.40 200 
Kr IX 
Ca 

477.93 
478.305 

Cu IV 
C III 

483.415 
483.567 

34 
300 11.19 Zn IV 478.646 75 

C HI 
Cu IV 

483.618 
483.678 

400 
30 

11.19 

Zn IV 478.898 U) 
Ti VIII 479.01 

ou C III 483.733 500 11.19 Ar II 479.1678 s: 30 
K V 483 745 200 

K III 479.185 400 
O II 483.752 200 9 

Ar 11 479.2177 si 60 
O 11 483.976 250 9 
O II 484.025 100 9 Kr 479.34 120 

Ar VII 479.379 600 
Ar III 484.12 250 

Ar VI! 479.49 100 
K III 484.200 50 

Zn III 479.743 j K VII 484.261 250 
K  VII 479.780 200 

Cu IV 
Ca 

484.353 
484'68 

36 
150 F V! 479.85 

Ti XII 479 86 Kr V 484.39 100 
Ai VIII 480.1! Ar III 484.45 250 
Ca 480.345 too Cu IV 484.524 62 
Ti VTII 480.35 S III 

F II 
484.58 
484.601 

50 
850 

K VI? 480.397 50 
Ne V «3.41 250                      2 

V V 484.621 10 
P XIII 480.42 Sc 484.69 50 
Ca 480.471 150 

Cu IV 485.051 34 
Sc 480.51 200 

O II 485.086 300 8 Mg VIII 485.13 
Ar II 480.8108 st 30 
Cr XIII 480.82      ? Ar 111 485.15 300 
0 III 480.955 200 

S III 4^.5.22 50 
0 V 481.14 240 

K IV 4 35.35') 100 
Ne V 481.28 150                      2 

O II 
Zn IV 

'f 5.465 
485.476 

10 8 

Sc VIII 481.33 300 
0 III 481.354 150 

O H 485.515 250 x 
Ne V 
0 III 

481.36 
481.381 

250                        2 
tiin 

Ar III 
O II 

485 52 
485.572 

200 
50 

Kr 481 43 
1WJ 

120 
Mg VIII 
O II 

485.59 
485.631 200 

Fe XV 481.52 
0 Ii 481.587 200b                   10 

200b 

Ar 485.79 60 
0 III 481.587 N II 485.849    P !0 
O II 481 635 10                     10 

2 

Cl IV 486.17 800 
V V 481.657 F III 486.430 10 

Ar 486.60 300 
0 II 
O II 

481.704 
481.755 

50                     10 
150                     10 
500 

Sc VIII 486.618 200 
N III 481.778 Na VII 486.740 400 
Ar III 481.85 300 

Ca VII? 486.838 100 
Cu IV 481 888 29 

Cu IV 
Al III 

486 851 
486.8839 

10 
70 

—_ _ 
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484.9124 
FINDING LIST 

499 70 
Kieme nl 

Al III 
Ne V 

Wavelength 

486 9124 
487 07 

Intensity            Multiple! Kiemen! 
—n  Wavelength Intensity Multiple! 

30 
itvt i    Ar IV 492.64 50 

  
K VII 487.102 —                                                    Ar II 

350                                                          r irt 492.6454 si 30 
F III 487.223 

3J*>                                                         L.   ill 

6                                                      Na VIII 
492.6500 700 11.36 Ar II 487.2272 si 492.79 

W                                               Al VIII 493.18 
Kr 487.35 fji                                              .-' 111 P XI 487.43 •*•                                               «.   HI 493.341 5C0 11 18 F HI 487.643 Sc VII 493350 
Ti X 
Sc 

487.672 
487.89 

3                                               C III 
ZD IV 

75ft                                                          r*  in 
493.364 
493.365 

500 11.18 

Ar III? 487.99 

i3v                                                         I    111 493.396 501 11.18 
Nc III 
K VI 
Ar III 
V XII 

488 10 
488 134 
488.45 
488.53 

I™                                                     !|      C   III 
800                       I                       c III 
2W                                               C III 
WO                                               Kr 

493.464 
493.519 
493.587 
493.89 

50J 
<J0 
700 
100 

11 18 
1! 18 
11.18 

Cu IV 494.115 41 Ar II 488.7926 si 270 Ne III 488 87 700                       1 
Na VI 494.160 300 Ne V 488.94      P Na VI 494.382 700 Ar II 488.9615 si 120 
Sc VIII 494.446 600 Zn IV 489.183 i Ar II 494 66^6 si 15 
S XIII 495.0        P 

Ar II 489.1953 st ^aft                                                                     V    in Cti IV 489.297 -w                                                   K 11? 
in                                            r*    n/ 495.144 300 Nc III 489.50 
lu                                                      C u IV 

ifVMl                             l                            r\.  n/ 495.242 10 
Na VI 489 580 

iwu                            |                            t.u IV 
sort                                             A    if 495.315 13 Ki 489.59 JUU                                               Ar IV 
80                                                      v. 495.55 «0 

Ne III 489.64 
•>00                         l                  1      Na VIII 

495.72 7.00 

Ca VIP 489.700 495.81 
Sc VII? 489.77 

,n                                               Sc VII? 495.89 
Mg VIII 489.86 Na VIII 496.249 100 
Cu IV 490.030 Kr V 

20                                               Zn III 
496.25 
496.423 

250 
I 

Sc X 490.23 
Cu IV 490.257 Sc 496.52 300 
Mg VIII 490.29 

18                                                  Ar II 496 6:.52 si i 5 Ne III 490.31 Zn IV 
700                       1                       Sc 
100                                                                                                A-    1/ 

496 719 I 
K VI? 490.423 496.84 150 

fi\ VIII 490.44 

iw                                                  Ar V 496.9! 4Ü 

Ca III 490.549 200 
Cu IV 496.983 64 

F IV 490 568 700 
C V 497 09 

33 
3 

Ar !I 
Kr VIII 

490.6495 st 
490.67 

290 
150 

K III 
Sc 

497.104 
497.19 

750 
150 Sc VII 497.349 

Ar II 499.7012 st 70 Zn IV 490.956 1 F IV 497.375 60 Cu iv 490.999 /.n IV 
lft                                                               r-  il/ 497.701 3 

F IV 491 001 
II!                                                                            J.    IV 

100ft                                            !      " — 497.830 100 
Mg  //■' 491.045 10 

(.. ill 
Ca IX 

497.910 
497.9% 

100 
40 

li.35 
Ne   :i 491.05 900                         1 C;,  ■.' 1? 491.097 50 

Kr 498.01 150 
Ar il 491.12 200 O VI 498.090 lCd 
Sc VII 491 140 Sc VII? 498 1.5 
Na VI 491.240 () VI 

300                                               I      f.,  ivy 498.431 tOOd ■1XJXJ                                                     k- II  1V 498.457 28 Na VI 491 340 f-1 rf\                                                                                                           f         lu 
Ca VI? 491.386 °"U                                                   kr IX 

!fl                                                        1      r'     11/ 498.68 100 0 III 491.714 "*»                                                   Cu IV 
111                                                                            r-   11/ 498.748 65 

K VII 491.722 
iu                                               t iv 

?ftft                                                                ts  11/ 498.796 3 50 
Cu IV 491.829 

ztju                                                   1- IV 
498.90? 35 

6?                                                   Br VI 499.20 400 Sc VII? 491.90 
Na VII 491 950 Si XII 

jntlrl                                                                                            1/     I'n 499.3? 
0 III 491.980 ™o                                                        V   All 

so                                               499.4! 
CM IV 
Ar III 

492.229 
49i,23 

5.3 
150 

L III 
Cu iy 

499.425 
499.454 

700 
25 

11 17 
C III 499.462 800 Na VIII 492.329 10 

11.17 
Ar II 
Sc VI 
Sc V.'ll 

492.4083 st 
492.423 
492.423 

150 
600 
ma 

C III 
C III 
Sc VII 

499.530 
499.583 
499.615 

900 
700 

Ü.17 
11.17 

Kr 492.56 /.n in 
50                                                               C- 499.678 2 -_ __.—_  . »U                                                                            ^c 

499.70 100  =  __-_ ___ 
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499.77 FINDING  LIST 510.5509 

hkiaeas W»vcknt(h Intensity            Muitipkt Element Wavelength intcn- ty Multiset 

Kr 499.72 150 Ti VII 505.899 100 
Na VIII 499.78 Se V 505.9 200 
F IX 499.8 P He I 505.9122 8 
Cu IV ;5? tit. 55 Cu IV 505.955 70 
TJ VII 499.853 125 N II 505.986 P 100   -A 

Ti VIII 499 86 N II 506.054 P 200   -A 
0 II 499.871 100 V V 506 11 
Zn II! 49V.915 2 N II 506.153 P 300  -A 
Ar II 499.9192 St 0 F V 506.159 300 
s in 499.98 300 Ca IX 506.163 160 

\ IV 499.993 too Cu IV 506.189 38 
K IV? 500.047 100 He I 506.2000 10 
K IV 500.125 150 C V 506.31 32 
Zn III 500.342 2 Cu IV 506.567 62 
O II 500.343 50 He I 506.5702 15 

S XIII 500.42 C HI 506.63 10 11.34 
Kr V 500.77 120 Zn HI 506.646 3 
Ar II 500.8016 St 30 F HI 506.674 3 
F HI 500.953 10 Cu IV 506.748 74 
Ar Iv 501.01 120 Cü IV 506.767 77 

Ca VII 501.168 20 He I 507.0576 20 10 
Ar 'I 501.189? 5t 60 Ca IX 507.10.' 70 
Zn III 501.264 5 Ti IX 507.12 
Ai ii 501.3872 St 15 Kr V 507.20 200 
F III 501.425 6 Zn HI 507.202 5 

Cu IV 501 650 10 Sc 507.32 350 
K VI 501.664 20 Cu IV 507.367 31 
Cu IV 501.799 10 O HI 507.391 800 3 
F III 501.804 6 0 III 507.683 250 3 
Cu IV 501.999 41 He I 507.7178 30 9 

Ai II 502.0276 St 15 F V 508.075 408 
Ar II 502.1629 St 60 Sc 508.16 100 
F HI 502.280 3 O III 508.182 900 3 
F .11 502.511 6 F III 508.386 400 
Zn III 502.632 5 Cu IV 508.423 23 

Cu IV 502.665 20 Ar HI 508.44 450 
Br VII 502 69 400 N II 508.484 P 10 
F HI 502.713 6 F III 508.5% 6 
K 502.798 50 Ti VI 508.575 1000 
Cu IV 502.868 12 Ar I!I 508.61 300 

Ca IX 503.261 20 Cu IV 508.642 20 
Cu IV 503.469 29 He I 508.6431 40 n 
Ar II 503.6503 St 60 N II 508.668 P 
Kr 503.66 150 Ar HI 508.68 180 
K 503.697 50 N II 508.697 F 150 

Br VI 503.70 800 Cu IV 508.848 »9 
Cu IV 503.861 26 N II 508.928 P 10 
Cu IV 503.924 40 N II 509 006 P 15 
Zn III 504 227 1 Ti VII 509.127 60 
Br VI 504.52 600 F VI 509.26 

Cu IV 504.584 74 Ca V? 509.793 100 
Ca VII' 504.591 150 Cu IV 509.372 5! 
C VI 504 65 p V V 509.38 
Ti VIII 504.70 O V 509.415 120 
Ar II 504.8117 St Ti VII 509.511 550 

Cu IV 504.858 49 N III '.09.586 400 !4 
Ar II 505.0121 St 30 N III 509.897 350 14 
Sc XI 505 117 400 He I 509.9979 50 7 
Ca VI 505 199 400 Se V 5100 300 
Cu IV 50'.4 8 Si HI 510.079 P 6.08 

Ar 5*5.45 
He I 505.5001 
He I 50-, 68A0 
Cu IV 505.711 
K IV? 5*15.761 

60 Na V 510.102 10 
4 He 1 510.2586 f 
6 Si HI 510.414    F 6.08 

68 Ca VI 510.435 150 
50 Ar II 510.5509 st 30 
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510.5564 FINDING LIST 524.01 

Element Wavelength Intensity Multiples clement Wavelength intensity Multiple! 

Ar II 510.5564 St 200 Br VI 517.29 100 
N II 510.758 P 250 Mg XH 517.3 p 
B III 510.768 200 Se HI 517.57 200 
B in 510.854 300 Kr 517.70 50 
Si III 511.096 P 6.08 K   /1I 517.794 50 

Al III 511.1384 250 K VII 517.926 100 
Al HI 511.1907 150 O 11 517.937 200 !6 
Na V 511.193 100 Mo XIV 518.16 
F VI 511.33 Sc III 518.17 .J 
K 511 371 50 B III 518.238 450 

Ti VII 511.442 125 O II 518.242 250 16 
Ar III 511.51 300 B in 518.265 250 
C III 511 5225 1000 11.33 Zn 518.550 20 
Ca VI 511.523 50 Ar II 5189088 St 150 12 
Ar III 511.57 180 S IV 5I9.S1 200 

N V 511 8<> 70 41 A; II 519.3269 St 300 12 
Ar V 5! 1.89 25 K VIII 519.372 250 
Si ill 511 «94 P 6.07 Ar VIII 519.43 150 
Ca IX 512.060 20 Se V 519.6 400 
He 1 512.0982 70 6 O VI 519.610 200d 

Si HI 512 219 P 6.07 Cu IV 519 667 14 
He I 512.5183 f O VI 519.723 2O0d 
B V 512.53 P Zn III 519998 8 
Si HI 512.557 P 6.07 S IV 520.11 200 
Zn 512656 20 Br VII 520.26 400 

Cu IV 512674 30 K 520.493 150 
Si HI 512681 P 6.07 C VI 520.6 p 
Ar III 512.77 180 K HI 520.611 500 2 
Si HI 512.772 P 6.07 Si XII 520.66 
Zn 512.812 15 Si HI 520.79 10 6.06 

Si HI 513.245 P 6.07 S IV 520.83 300 
F II 513.644 300 K VII 520.857 100 
N I! 513 849 P Si HI 520.92 20 6.06 
Ar V 51391 50 S IV 521.03 100 
F V 513.969 150 V XII 521.10 7 

F V 514.082 100 Si HI 521.149 P 6.06 
Ti VIII 514.17 Kr 521.15 60 
Ar II 514.3100 si 210 Si HI 521.5)0 P 6.06 
Na V 514.350 10 Ti VII 521.56! 250 
Ca 514.498 50 Ne IV 521.741 125 8 

O VIII 514.80 p Ne IV 521.820 125 g 
Kr 514,85 80 Si III 52! 86! P 6.06 
K IIP 514.943 100 Zn III 521.872 4 
F H 514.944 600 Sc IX 521.8% 
T. VII 515.088 125 S IV 521.99 200 

Si IV 515.118 150 6 P IV 522.02 10h 
Br VI 515.16 800 Se III 522.05 100 
K V? 515.320 50 Ar V 522.09 150 5 

Kr 515.36 60 He I 522.2128 160 4 
0 II 515.498 250 17 F HI 522.285 10 

Ca IX 515.576 40 S IV 522 54 200 
He i 515.6165 100 5 Br VII 522.60 50 
0 II 515 640 200 17 Ti XI 522.66 
Na 515.952 100 Mn IV 522.780 120 
Na V! 516.00 Ar II 522.7924 St 450 12 

Ti IX 516.14 Sc XI 522.810 200 
Si IV 516.348 200 6 K IV 523.001 250 
He 1 516.3592 f Mn IV 523.036 80 
Kr II! 516.38 80 Mn IV 523 234 70 
Br V! 516.45 800 Sc IX 523.490 100 

C II 5)6 652 lOd-A 909 Se III 523.53 50 
Zn III 516.837 8 F III 523.662 60 
K VII? 516.853 50 He I 523.7738 f 
C II 517.07 lOOd-A 908 K III 523.792 250 2 
Ar V 517.25 25 Se III 524.01 200 
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524.113 FINDING  LIST 536.53 

Element Wavelength Intensity Multiple! Flement Wavelength Intensity Multiple! 

Ti VI 
Se III 
Ar V 
Zn 
Sc 

524.113 
524.15 
524.19 
524.323 
524.43 

900 
300 
250 

15 
100 

3 

C II 
C 11 
Ar II 
Sc 
Se HI 

530.359   P 
530.454    P 
530.4954 s! 
531.13 
531 14 

400 

450 
250 
300 

606 
6.06 

F V 
K VII? 
Ar II 
Cu IV 
Zn III 

524.594 
524.639 
524.6803 st 
524.787 
525.109 

200 
100 
450 

17 
5 

Kr HI 
C II 
C II 
Sc 
C II 

531.255 
531.721 
531.742 
531.82 
531.917 

P 
P 

50 
5   -A 
5   -A 

250 
100d-A 

9.07 
9.07 

9.07 
Se III 
F V 
Kr 
Ca IX 
Sc 

525.13 
525.292 
525.33 
525.43 
525.49 

50 
300 
150 

200 

Br V 
Zn 
Ar III 
C II 
Cl VII 

532.00 
532.310 
532.41 
532.659 
532.7 

p 

1000 
12 

350 
100  -A 9.06 

K VII 
Fe IV 
Kr III 
Sc 
0 III 

525.612 
525.68 
525.69 
525.79 
525.795 

150 
1000 

80 
150 
900 8 

C Ii 
Se III 
Ar II 
Ni IV 
Si III 

532.705 
533.07 
533.C794 
533.155 
533.226 

P 

st 

P 

200   -A 
100 
30 

200 

9.06 

6.05 
Sc 
Fe IV 
Mn IV 
F V 
Se III 

526.28 
526.28 
526.293 
526.297 
526.40 

200 
750 

20 
400 
400 

Sc VII 
N II 
Zn HI 
Si III 
Ti XI 

533.43 
533.511 
533.517 
533.530 
533.55 

P 

350 
10 

6.05 

K IV 
K VII 
Ar VIH 
Ar II 
Fe IV 

526.448 
526.453 
526.46 
526.4969 st 
526.60 

200b 
100 
250 
210 
600 

N II 
Si II! 
Zn 11! 
N II 
N II 

533.581 
533.592 
533.646 
533.650 
533.729 

P 
400 

4 
350 
500 

5 
6.05 

5 
5 

Mn IV 
Ar VIII 
Sc 
K IV 
Mr IV 

526 858 
526.87 
526.99 
527.064 
527.402 

0 
50 

2O0 
100 

0 

N II 
C II? 
K 
Si III 
Ar II! 

533.815 
533.935 
534.059 
534.189 
534.26 

P 

350 
lOOd 
190 

50 

5 

6.05 

K 
K IV 
Ar V 
Sc 
B III 

527.565 
527.617 
$27.69 
527.89 
528.245 

' 'j 
150 
300 
iOO 

10 

3 

Si HI 
Si II! 
Mn IV 
Ni IV 
Sc VII 

534.276 
534 339 
534.396 
534.408 
5.34.50 

P 
P 

0 
210 

6.05 
6.05 

Ca 
K 
Sc 
Ar II 
Na VI? 

528.286 
528 519 
528.58 
528.6511 st 
528.730 

400 
100 
350 
30 
10 

Mn IV 
Cl IV 
Mn IV 
K V? 
Mn IV 

534.504 
534.73 
534.780 
534.873 
534.876 

90 
80G 
60 

100 
40 

Ca VI 
Kr HI 
K IV 

528,746 
528.809 
528.879 

150 
100 
50 

Ci IV 
Ar II 
S XII 

535.04 
535 0711 
535 1 

st 
p 

400 
15 

Sc 
0 V 

529.16 
529 20 

300 
240w 

F V! 
C III 

535.207 
535.2885 

60 
850 11.32 

N II 
N II 
N II 

529.355 
529.413 
529.49! 

250 
250 
250 

6 
6 
ft 

Mn IV 
Cl V 
N VI! 

535.352 
535.46 

150 
200 

N (I 
N II 

529.637 
529.722 

250 
250 

6 
6 

Mn IV 
Ar III 

535.562 
535.58 

20 
350 

K III 
Ge IV 
N II 
Ar III 
N III 

529.796 
529.83 
529 867 
529.90 
530.03? 

400 
20 

400 
450 
200 

2 

6 

Cl IV 
Kr 
Cl V 
Ca VI? 
Kr 

535.67 
535.71 
535.92 
536.008 
536.14 

700 
60 

200 
20 
80 

N III 530.268 250 Cl IV 536.15 C II 
As IV 
Ca VI 
Kr HI 

530.274    P 
530.3 
530.303 
530.308 

300 
!0C 
300 
200 

6.06 K V? 
Ni IV 
Mn IV 
Cl V 

536.216 
536.302 
536.324 
536.53 

100 
630 
70 

300 

820 
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536.556 
FINDING  LIST 

Etenteo! Wavelength 

Ni IV 
Ca IV? 
Ni IV 
Sc IX 
Ne IV 

a v 
Zn III 
He I 
Ni IV 
As IV? 

Ar II 
Cu IV 
He 1 
Se HI 
Ar II 

Cl V 
Ar III 
Cl IV 
Sc IX? 
Oe IV 

O II 
Ni IV 
C! V 
C III 
Cl IV 

C III 
Br IV 
0 II 
C III 
0 II 

Ar IV 
Ni IV 
Se III 
Kr III 
Cl IV 

Cl V 
Ar III 
He I 
Cl V 
Ni IV 

Zn III 
O I! 
Se II! 
Ca VII 
Si X 

Cl V 
O II 
Kr 
Ni IV 
Ni IV 

Ne IV 
K II! 
Ar 
0 I! 
F V 

C VI 
l.i II! 
Mn IV 
Kr 
Cu IV 

Kr  III 
Ar II 
Ni IV 
Kr III 
Mn IV 

536556 
536.790 
536.849 
536.901 
536 97 

537.01 
537.019 
53/02% 
537.073 
537.1 

537.1396 st 
537.311 
537 3309 
537 38 
537.4193 :,t 

537.46 
537.46 
537.6! 
537 612 
537.78 

537.830 
537.976 
538.03 
538 0801 
538 12 

^38.1487 
538.25 
538.256 
538.3120 
538.318 

538.41 
538520 
538.53 
538.54 
538.60 

53868 
538.79 
538.8956 
538.98 
539.027 

539 072 
539086 
539.31 
539.395 
539.44 

53944 
539,547 
539.5« 
539 60" 
539.72 

5.39.73 
539.731 
539.79 
539.853 
539.91 

539.95      l> 
540.00      P 
540,103 
540.35 
540 647 

540,79 
540.Ä066 si 
M0.S07 
540.860 
540 »S2 

!50 
17 

: 
50 
30 

300 
300 
900 
300 
20 

450 
690 
500 
900 
600 

950 
200 
500 

1000 
350 

40 
200 
200 
160 
400 

400 
300 

3(X) 
220 

400 
50 
50 

10 
400 
120 
610 
i 50 

is 
; so 
50 

350 

50 
2(H) 

74 

100 
30 

450 
300 
?00 

Mn IV 
Ne IV 
Ni IV 
Mn IV 
Cu IV 

Sc 
Cl V 
Ca iX 
Cl V 
Ni IV 

Cl V 
Mn IV 
Ni IV 
P  V 
Ce III 

Mn IV 
Sc 
Zn 
Cu IV 
O IV 

Cl V 
Ar II 
S II- 
O IV 
Ni IV 

Ar II 
Ti XI 
C II 
Kr III 
C II 

Ar I! 
K  IV» 
Ar II 
N. IV 
Cl V 

Ne IV 
K IV 
Ni IV 
Mn IV 
Se  HI 

Kr V! 
Sc 
Ca vn 
Ca VII 
Zn 

(:» vn 
Kr III 
Mn IV 
K  V? 
K V? 

Ar VI 
Mn IV 
K  IX 
lJ V 
Se  II! 

540.9354 1 
541.117 100 
541.127 400 
541 28 300 
541.3019 si 60 

541.31 350 
541.434 280 
541.667 350 
541 709 390 
541 814 100 

541.838 400 
542.073 500 
542 099 210 
542.101 300 
542.103 13 

542 II 150 
542.23 800 
542.26 
542 30 600 
542 33 210 

542.40 300 
542.454 400 
542.53 560 
542.57 500 
542.57 40 

542 653 300 
542.68 300 
542.762 10 
542.810 14 
542.859 2 

542.87 400 
542.9123 si 300 
543.03 200 
543.118 5 
543.20 430 

543.2032 st 450 
543.23 
543.257 200(1 
543,417 250 
543.444 300d 

543.508 20 
543.640 100 
543.7305 si 270 
543.807 100 
543.82 100 

543.891 750 
543 973 50 
544.01 no 
544.016 300 
544 03 200 

544.03 600 
544.06 300 
544.118 SO 
544 |?4 50 
544,195 i5 

544 269 50 
544.410 200 
544.533 3.50 
544.537 50 
544.627 50 

544.73 160 
S44.752 350 
544.855 50 
544.91 550 
545.IX) 100 

6.05 

6.05 

H   He   l.i   He   H N   I) Ne    Nu    Mg    Al   Si    r   S   Cl    Ar    K Ca    Sc     ti    V f   Mn   Fc   Co   Ni   CU   Zn 
Or   CJe   As   Sc   Br   Ki 
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545.08 FINDING  LIST 55839 

Element Wavelength laterally Multiple! Element Wavelength Intensity Multiple! 

Ni IV 545.08 130 Cl !V 551.12 200 
Cl V 545.1! 1000 S iV 551 17 200 5 
Cu IV 545.110 12 Si X 551.20 
K IX 545.232 100 Kr 11 551.328 40 
Cu IV 345.411". 11 Ar VI 551 37 320 

Br IV 545.43 500 Ca Vll 551.460 250 
Mg VII 545.98 Kr 5-1.48 300 
K III 546.123 150 C! IV 551.64 100 
Ar II 546.1768 St 240 Kr III 551 685 200 
Cu IV 546.319 20 C II 551.874 10 6.03 

Cl V 546.33 600 Cl VJ 551.99 500 
Kr !I! 546.549 250 Cl IV 552.02 700 
Kr Hi 546687 150 Cl VI 55205 100 
S< 546.75 !50 F V $52 06 
Ni IV 54675 110 Ca III 552.411 1C 

Zn III 546.802 0 Ni IV 552.44 130 
F il 546 852 600 2 Cl II! 552.91 200b 
C II 547 140 P A 9.05 Ar 11 553.1263 st 60 
C II 547 153 10    A 9.05 Cu IV $$3.144 17 
Ar Ii 547.1650 si 270 Cl IV 5$3.30 600 

C II 547.277 5   -A 9.05 O IV $53.330 900 3 
C 11 547.291 5   -A 9.05 Ar III $$3.47 450 4 
Cu IV 547.294 24 Cu IV $$3.64$ 12 
Kr 547.37 60 O IV $$4.07$ 950 3 
Cu IV 547451 23 K VI 554.136 

Ar 11 547.4605 St 360 Cl IV 554.21 100 
C! V 547.63 1000 Ü  III 554.275 10 
N II 547.818 p !0 Br IV 554.48 800 
F II 547.874 450 2 Ar V 554.$0 120 
Ca VI? 547.898 150 O IV $$4514 1000 3 

Br V 547.94 1000 Kr VI 554.52 500 
Ar II 547.9960 St 120 Cl IV $$4.62 70Ü 
Kr V 548.04 60 C III 554.63 200 11.16 
F II 548.322 300 2 Se III 554.73 iOO 
P XII 548.38 Kr III 554.796 250 

Sc 548.45 200 Mg VII 554.89 
F II 548.516 200 Ni IV 554.90 100 
Mg VII 548.54 Ca VI 554 990 50 
Cu IV 548 650 28 O II 55$.056 250 6 
Kr III 548.654 150 O II 555.121 250 6 

Ar 11 548.7808 St 210 O IV 555.261 900 3 
Ar VI 548.91 200 Cl IV 555.49 100b 
Ca V? 549.070 150 Cl VI 555.49 1000b 
Ni IV 549.10 140 Cl VI 555 58 150 
C! IV 549.22 500 Zn 11! 555.627 0 

P XV 549 3 p Ar VI 555.64 160 
C M 549.3195 ST 300 604 Ar II 555 7659 st 90 
Ni IV 549.33 140 Cu IV 555.858 !7 
C 11 549.3785 ST 400 604 Zn III 555 979 0 
Zn III 549.491 4 Cl II! 556.23 600 3 

C II 549 5110 ST 500 6.04 Cl HI 556.61 700 3 
C Ii 549.5700 ST 300 6.04 Zn HI 556.763 6 
Br IV 549.75 900 Ar II 556 8169 st 360 
Br V 5498! 600 Ar III 556.89 300 4 
As IV 550.0 50 K VII! 557 029 50 

Al XI 550.01 Cl HI 557.12 700 3 
Cl IV 550 02 400 Ca X 557.740 100 
Ca VII 550.194 200 Br IV 557.94 600 
K Ml 550.323 50 Sc  III 557.99$ 10 
C! VI 550.36 250 Sc VII $58.023 200 

Se III 550.40 50 Cl 11 558.14 100 
Ar H 550.4810 S! 120 Mg VII 558.22 
Cl IV 55071 300 Se II! 558.26 100 
Ar II 550.0045 St 30 Ar HI 558.32 250 4 
Cu IV 550.915 32 a in 558.39 100 
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558.48 FINDING LIST 569.696 

EWnK*a> Wavelength intensity Muiüpitt 

Ar V 
Mo IV 
Nc VI 
Ca V 
Sc 311 

Ne VII 
Mn IV 
Zn III 
Kr III 
Mn IV 

Zn III 
Kr II 
Si IV 
Mn IV 
Zn ü! 

Br IV 
N II 
Ne VII 
Cr XHi 
Mn IV 

Ar II 
C i! 
F V 
Al III 
Al III 

C II 
C II 
Zn III 
C\ III 
Kr II 

Si IV 
Kr III 
Ar IV 
Sc VI 
C* VI 

Se VII? 
Ne VI! 
Cl III 
K VIII 
Mn IV 

C! II! 
Ne VI! 
O III 
Kr II 
o v 
c» III 
o v 
Ca VI? 
Cl 11 
Mn IV 

C II 
C II 
C I! 
C II 
Cl II 

Sc VII 
C II 
Ca III 
Kr Hi 
Ne VI 

Sc VIII 
Kr II 
Ne VI 
Mn IV 
Nc VII 

558.48 
558.495 
558.59 
558.602 
558.608 

558.61 
558.624 
558.641 
558.642 
559.231 

559.239 
559.315 
559.533 
559.544 
559.628 

559.74 
559762    P 
559.947 
560.11 
560i8! 

560.2232 st 
^60.2394 ST 
560.24 
560.3173 
560 433! 

560.4367 ST 
560.4386 ST 
560.513 
560 64 
560 792 

560.980 
«60 984 
}(t\ M 
561.176 
561.300 

561.3 
56! 378 
561 53 
561 593 
561.598 

y 1.68 
'..1.728 
:M74 
56. "32 
561.959 

561 969 
562.080 
562.250 
562 28 
562.288 

562.338 
562 367 
562.473 
562.497 
562.54 

562 547 
562.562 
562o07 
562 69 
562.7! 

562.75 
562.792 
562.80 
562.806 
562 992 

250 
300 

50 
500 

10 

400b 
0 
0 

250 
350 

6 
120 

2 
Ü 
2 

900 
10 

300 

300 

270 
400 

500 
200 

500 
40 

8 
100 
40 

5 
200 

20 
300 

50 
200 
700 
150 
90 

700 
400 
700 

40 
80 

25 
120 
150 
300 

SO 

150 A 
150 -A 
150 -A 
150 -A 

10 

300 
300    A 

10 
100 

10 

40 
150 
50 

200 

6.02 

3 
3 

602 
6.02 

9.04 
9.04 
904 
904 

904 

hlcmenl Wave length Intensity Muhiplet 

Ca VI 
Sc VII? 
Kr 
Cl II 
Se VII? 

Zn I!! 
Br IV 
Br IV 
Cl HI 
Zn 

K VIII 
Cl III 
Ne VII 
C II 
C II 

C II 
C II 
C II 
C II 
Se III 

K VIII 
Kr i.'i 
C! Ill 
Si III 
Ca IV 

Cl III 
Cl VI 
C HI 
Kr HI 
Si III 

Cl II 
Kr HI 
O V 
Se III 
C HI 

S: III 
Si 111 
Cl VI 
M n IV 
Cl i; 

Sc V! 
Sc 
Mi () IV 
Br IV 
(1 VI 

F HI 
F 11! 
F II! 
F Ill 
S, III 

P in 
Zn in 
Al XI 
Sc VII? 
Ne V 

Ti XI 
Mn IV 
Ca 
Br IV 
Kr VI 

Kr III 
Br IV 
K  VII! 
Mn IV 
K VIII 

563.066 
563.401 
563.53 
563.58 
563 7 

563.759 
563.79 
563.92 
564.29 
564.305 

564.462 
564.5! 
564.529 
564.565 
564.502 

564.608 
564.635 
564.663 
564.698 
565 04 

5o5 112 
565.128 
565.27 
565.289 
565.463 

565.48 
565.48 
565 5280 
565.645 
565 698 

565.75 
565.88 
566.232 
566.24 
566.48 

566.546    ! 
566 613 
566.63 
566.757 
566.77 

566.790 
567.23 
567.295 
567.40 
567.48 

567.636 
567.686 
567.752 
567.801 
567.878 I 

568 09 
568.099 
568.12 
568.329 
568.42 

568.44  ? 
568.774 
«69.122 
569.13 
569.13 

569.160 
569.27 
569.479 
569614 
569 6% 

200 
400 
10 
50 

! 
900 
800 
400 
10 

300 
200 
200 
40 
40 

100 
50 

200 
40 
50 

i->0 
200 
300 
20 

150 

400b 
400b 
700 
300 
40 

10 
80 
80 
20 

400 

!60 
200 
30 
10 

100 
350 
80 
500 
!00 

150 
400 
300 
150 

10 
25 

100 
400 

30 
50 

1000 
800 

300 
60Ö 
100 
200 
20 

903 
9.03 

9.03 
903 
9.C3 
9.03 

6.04 

11.31 

6.04 

11.30 

6.04 
3 

19 
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569.76 FINDING  LIST 578.39 

hleiaeiti Wavcicngih Intensity Multiple! Ji     Element Wavelength 1 density Multiple! 

Ne V 
Mn IV 

569.76 
569.781 

250 
3«W 

1 1    Si III 
,    Ca X 

573.%!    P 
574.007 50 

6.03 

Nc V 569.83 500 1 ",    Zn III 574.037 12 
! P III 569.90 2COh '!    O !II 574.065 

K VIII 569.915 20 l|    PI* 574.1        P 

Zn III 569.987 13 Sc 574.11 150 
9 Kr II 570.013 240 Zn III 574.161 Cl V! 

Sc V? 
570.03 
570.307 

400 
300 

C III 
Cu IV 

574.2809 
574.284 

1000 
14 

300 

II 

Cl VI 570.53 200 a a 574.37 

Ar V 
F IV 
Mn IV 
Kr III 
Cl VI 

570.61 
570.640 
570.675 
570.735 
570.88 

80 
800 

50 
50 
10 

F HI 
C! Ill 
Sc 
N 11 
Si III 

574.384 
5/4.41 
574.48 
574.650 
574.799   P 

10 
300 
150 
500 

2 

il 
6.03 

Sc VII 
F IV 
Sc VIII 
Mn IV 
Cl V! 

571.256 
571.31)4 
571.34 
571.352 
571.38 

400 
800 

250 
100 

Si II! 
Si III 
Kr III 
Zn 
Cr IV 

574.814   P 
574.824    P 
574.95? 
574.967 
575.11 

100 
20 

250 

6.03 
6.03 

F IV 
Ci VI 
K VI 
Mn IV 
Mn IV 

571.39! 
571.44 
571.643 
57!.6% 
571.774 

900 
10 
20 

350 
350 

Cl II 
Cl III 
Sc VI 
F IV 
Kr III 

575.30 
575.58 
575.580 
575.643 
575.72 

10 
300 
300 

10 
100 

2 

Mn IV 
Zn II! 
Sc VI 
Cl II 
Kr III 

571.923 
571.927 
571.937 
571.95 
571.98 

20 
15 

300 
100 
300 

Ni IV 
Cr IV 
Kr II 
Ne I 
Kr III 

575.816 
575.88 
575.907 
576.0052 st 
576.08 

410 
50 
80 

80 
Se VII? 
Ar II 
Mn IV 
N 11 
Ne V 

572.0 
572 0136 st 
572021 
572.069    P 
572.11 

100 
270 

30 

250 

11 

I 

F IV 
Cr IV 
F IV 
Ni IV 
Cl VI 

576.265 
576.30 
576.359 
576.378 
576.42 

15 
150 

10 
440 
200 

Zn III 
Mn IV 
Br IV 

572.IM 
572.203 
572.26 

10 
40 

300 

Br IV 
Kr II 
Cu iV 

576.57 
576.653 
576.660 

1000 
40 
14 Ne V 

Mn IV 
572.34 
572.433 

800 
400 

1 Ca 
Cr IV 

576.662 
576.68 

50 
!50 

F IV 
Mn IV 

572.663 
572.67! 

1000 
350 

Ar II 
Sc X 

576.7364 st 
576.79 

300 11 

C! II! 572.69 400 2 Ne I 576.S650 s! 
Zn III 
K VIII 

572.78« 
572.790 

2u 
125 

C II 
Kr 11 

576.874S 
576.998 

100 
20 

6.01 

Mn IV 572.992 40 Zn III 577.031 25 
200 

Ni IV 
Zn III 

573.06 
573.187 

90 
12 

C II 
Ne I 

577.0S59 
577.IfM) st 

6.01 

Kr III 573.231 250 Ar HI 577.15 150 Zn III 573.338 8 Ne I 577.1692 si 

Mn IV 573.352 80 Ni IV 577.203 250 Sc V 573.356 1000 C! VI 577.44 100 Ar 11 573.3619 st 360 il Ne I 577.4886 st 
Se III 573.44 SO Zn III 577.590 15 
Ar III 573.47 200 Nc I 577.6047 st 

Si III 573.538    P 6.03 F IV 577.734 35 Br IV 573.59 800 Ni IV 577.788 20) Kr 573.65 300 V XII 577.93      ? 
Mn IV 573.677 500 Ne I 577.9749 st 
Zn in 573.695 8 Ne I 578.0715 si 

Mn IV 573.706 200 Kr III 578.09 10 Cr IV 573.82 «00 Ar II 578.1071  st 270 ; j 
F III 573.886 20 Ne I 578.1270 st 
K III 573.935 1 Kr III 578.212 150 Si III 573 951    P 6.03            | Ar III 578.39 200 

 _ ^ 
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578.47 
FINDING  LIST 58T935 

Kr 
Nc I 
Zn III 
Ar II 
Ne I 

Nc I 
Ca VI? 
Ne I 
Ni IV 
Kr II 

Mn IV 
Ni IV 
Ar III 
Kr II 
Ne i 

Ns I 
Ne I 
Ca VI? 
Mn IV 
Kr III 

Ni IV 
Ne I 
P III 
Mn IV 
Ca III 

Sc 
Ar II 
Mn IV 
K V 
Kr II 

Mn IV 
0 II 
Cl VI 
Ne 1 
Kr HI 

Kr VI 
Ne I 
Ne I 
O II 
Cu IV 

Mn IV 
Ne I 
Kr II 
Sc VI 
Mn IV 

Ca VI? 
Kr II 
Mn IV 
P III 
Mn IV 

Mn IV 
Sc III 
Zn III 
n H 
Br IV 

Mn IV 
Kr 
Ne I 
Ne i 
Ne I 

Sc HI 
Mn IV 
Ca VIII 
Zn 
Si XI 

578.47 
578.5129 s! 
578.559 
578.6043 st 
578.6056 st 

578.6185 st 
578.732 
578.8224 st 
579.008 
579.101 

579.155 
579.172 
579.21 
579.414 
579.4722 st 

579.4888 st 
579.7711 st 
579.775 
579.787 
579.831 

579.833 
579.8411 si 
579.98 
580.026 
580.058 

580.10 
580.2631 st 
580.298 
580.319 
580.345 

580.383 
580.400 
580.44 
580.5119 st 
580.580 

580.63 
580.6893 st 
580.7137 »; 
580.967 
580.970 

581.099 
581.1719 st 
581.219 
581.404 
581.442 

581.466 
581.500 
581.650 
581.90 
561.914 

582.089 
582.114 
582.123 
582.156 
582.22 

582.400 
582.42 
582.4691 st 
582.5064 st 
582.5982 st 

582.785 
582.785 
582.834 
582.852 
582.9       ? 

12 
270 

200 

690 
20 

450 
460 
150 
40 

100 
600 
300 

450 

lh 
500 

10 

350 
360 

30 
750 

20 

3J0 

300 
200 

250 

600 

350 
13 

300 

40 
400 
600 

150 
120 
600 

Hi 
40 

80 
20 
10 

400 
600 

30 
80 

30 
450 
150 
20 

15 

10 

Halliplct Element Wavelength lalcasity Multiple! 

Mn IV 582.993 500 Ne I 583.1261 -st 

10 
Ca III 
Mn IV 

583.350 
583.390 

10 
450 Ar II 583.4371 st 300 10 

Mn IV 583.480 350 Mn IV 583.618 40 Ne i 583.6893 st 
Mc IV 583.324 150 
Mn IV 583.945 :oo 
O VIII 584.05      P 
Mn IV 
Cl II 

584.063 
584.10 

!50 
100 

Mn IV 584.124 100 
Mn IV 584.2% 150 
He I 584.3340 1000 2 
Mn IV 584.443 550 
Cu IV 584.444 12 Mn IV 584.835 5C0 
Br IV 585.08 900 

7n III 585.100 7. 
Kr III 585.141 300 
Mn IV 585.208 600 Ne I 585.2472 st 
K VIII 585.25 

0 
C HI 
Ne I 

585.261 
585.3042 st 

600 11.15 

Kr VII 585.37 1000 
C III 
C III 

585.417 
585.4% 

800 
500 

11.15 
11.15 

5 
K V 585.510 250 
Mn IV 
C HI 

585.586 
585.608 

500 
600 11.15 C III 585.666 600 11.15 Kr 11 585.688 80 

Mn IV 585.736 450 Ar VII 585.75 750 
Kr HI 585.955 300 5 Zn HI 586.087 g 
Mn IV 586.245 350 

Cl II 586.25 10 Kr JI 586.269 40 Sc 586.29 150 
Ne I 586.3140 st 
K V 586.322 50O 

Ca HI 586.547 10 
Mn IV 586.590 30 Br IV 586.69 1000 
Cl III 586.87 400 Mn IV 586 873 450 

Sc X 536.96 
Ar VI 
C! Ill 

587.01 
587.08 

40 
300 Mn IV 587.157 350 Zn ill 587.194 4 

Ne I 587.2128 st 35 
Mn IV 
Cl III 

587.232 
587.30 

350 
400 Ca HI 587.354 *;o Kr HI 587.378 50 

Kr III 587.536 50 
Mn IV 587.574 200 
Ca VI? 
Ca VI? 

587.604 
587.872 

100 
SO Sc V 587.935 600 
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588.0 FINDING  LIST 600.7 

Element Wavelength Intensity Mulbpiet Element Wavelength Intensity Multiple! 

Se VI 588.0 400 Mn IV 595.223 60 
In III 588 048 10 Ni IV 595.24« ,60 
(•• III 588.060 3 Mn IV 595.392 0 
;Cr 588.08 80C K    111 595.53 '.40 
r HI 588.208 6 Kr II 595 539 320 

Cl II 588.77 10 Mo IV 595.684 550 
F I 588.84 P -A Ne I 595.9200 St 100 
Ar VI 588.92 200 Sc X 595.98 
Ca HI 589.013 25 Ci III 595.99 300 
Zn HI 589.146 6 Se V 596.0 500 

Ne I 589.1792 St 35 Ni IV 596.050 400 
Kr II 589 265 200 Mn IV 596.174 45C 
Ar VI 589.78 80 Cl III 596.24 400 
C! 11 589.82 10 Kr III 596.412 300 
Sc 589.83 400 Be IV 596.44 P 

Ne I 589.9113 St 35 Kr HI 5%. 584 20C 
Ne I 590.0108 St Ca III 596.675 50 
F I 590.25 V -A Ar VI 596.69 lbC 
Ca Vi? 590.3% 150 Ca VIII 596 940 15C 
Ca III 590.987 25 Kr II 596.956 160 

Cl III 591.12 300 6 Sc 597.10 50 
K IV? 591.237 50 Mn IV 597.107 400 
Se VH? 591.3 50 Kr III 597.19 120 
K IV? 591.3)1 50 Ca IK 597.291 100 
Sc 591.37 300 Mn IV 597.298 450 

He I 591.4117 40 1 Fe IV 597.54 P 
Cl III 591.43 400 6 Mn IV 597.577 500 
Ca III 591.584 !50 Mn IV 597.644 450 
Cl 111 591.65 400 6 Ar II 597.7000 St 360 y 
Mn IV 591.707 150 0 III 597.818 750 13 

Zr. III 591.710 2 Mn IV 597.820 !5C 
Sc 591.75 300 Ca VIII 597.832 
Ne 1 591.8303 St 70 Cl VII 593.21 (» 
Cl III 591 96 200 6 Mn IV 598.526 50(i 
Br IV 592.03 900 Kr II 598.643 40 

Mn IV 592.230 0 Zn III 59S665 2 
Mn IV 592.599 120 Sc VII 598 67 100 
Zn HI 592.67" 0 Ne I 598.7056 St 75 
Ni IV 593..56 120 Kr It 598.805 200 
Mn IV 593.279 :oo Fe IV 598.82 p 

Mn IV 59 j. 329 80 Ne I 598.8908 St 35 
Ca V? 593.404 50 Kr II 598.9"8 lffl 
Ca V? 593.472 50 Cl II 599 19 10 
Kr II! 593.703 300 Sc 599.57 2S0 
Ni IV 593.848 100 0 III 599.598 900 7 

Kr III 594.098 300 Br IV 599.60 800 
Ar VI 594 10 100 C! IV 599.73 200 
Mn IV 594.106 120 Mn IV 599.848 40 
Ca V? ^34.239 50 Se VII? 5?9.9 :P0 
Mn IV 594.260 120 Kr 11 599.954 MO 

Ki II 594.286 40 Ne I 600.0365 St 70 
Ni IV 594.291 130 Br IV 600.08 800 
Ci II 594.49 10 F III 600.104 10 
Mn IV 594.503 350 Kr III 600.172 400 
Cl III 594.64 400 C II 600.251 100   -A 9.02 

Ni ;v 594.702 300 Mn IV 600.257 350 
C I! 594.8000 ST 600 6 C 11 600.337 p 100   -A 9.02 
Kr 594.84 300 C U 600.353 300   -A 9.02 
Mn III 594.872 Oh F III 600.390 6 
Mn IV 594.959 500 C II 600.503 100   -A 9.02 

Ca HI 594.978 50w en 600.518 100    A 9.02 
C II 595.0?:) ST 700 6 G II 600.585 ?00 14 
C II 595.0245 ST 70 6 Zn III 600.599 2 
Sc 595.06 50 Mn IV 600.614 100 
Cr IV 595.09 150 As V 600.'' 150 
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600.765 FINDINC  LIST 613.10 

Element Wavelength Intensity Multiples Element Wavelength Intensity Multiplet 

K i: 600.765 300 2 Cl III 606.35 500 4 
Ca III 600 852 25 Kr HI 606.466 350 
Ca VI 600.917 300 Ne IV 60653 2S 
Mn IV 600.917 40 Mn IV 606.648 80 
Se V 601.0 400 Ca III 606.756 10 

Mn III 601.035 5h Kr t06.79 120 
K-  HI 601.142 250 F II 606.804 1000 1 
Mn IV 601.153 300 Cu IV 606.817 12 
Br IV 601.26 1000 F II 606.922 600 1 
C VI 601.31      P Br IV 607.02 600 

He I 601.4041 I Cl IV 607.09 300 
N HI 601.468 100 Se VII? 607.2 50 
Mn IV 601.499 70 Zn HI 607.364 10 
Cl IV 605.50 500 F IV 607.37 
Ca VI 601.700 250 F II 607.472 700 1 

Se V 601.7 400 Mn IV 607.478 200 
Mn IV 601.788 10 Fe IV 607.54      P 
N HI 601.878 10 K II 607.931 250 3 
Mn IV 602.115 80 F II 608.063 850 1 
Al IX 602.18 Kr II 608.134 240 

K V 602.269 250 0 IV 608.398 800 t 

Ca VI 602.389 20 Se VI 608.4 300 
Ni IV 602.50 140 Br IV 608.56 800 
Mn IV 602.535 300 Mn IV 608.577 50 
Ne I 602.7263 st 170 Fe IV 608.81      P 

Mn IV 602.798 40 C! IV 608.90 400 
Ar II 602.8584 st 300 9 C III 609.04 400 11 48 
Ne IV 603.00 10 Ne IV 609.17 5 
Mn IV 603.129 0 Mn IV 609.188 0 
K V 603.429 400 V XII 609.24 

Ca 603.622 150 C III 609.275 600 11 29 
Br IV 603.65 500 Cl HI 609.67 400 4 
Kr HI 603.667 300 0 III 609.705 300 16 
Mn IV 603.788 10 M3 X 609.76 
As HI 603.8 90 O IV 609.829 850 1 

Kr III 603.856 200 Cl HI 609.90 •0 4 
Mn IV 603.863 100 O III 610.043 350 16 
Zn III 604.082 i Ca HI 610.225 10 
Si XI 604.14 Fe IV 610.39     P 
Ar HI? 604.15 500 Mn IV 610.509 10 

Mn IV 604.177 40 Br IV 610.55 200 
Kr III 604.365 150 O OI 610.746 400 16 
0 V 604.416 280 0 III 610.850 300 16 
Cl IV 604.59 500 Kr 610.89 80 
CI VII 604.79 1OO0 Mn IV 610.%7 450 

Kr 604.89 60 Se VII? 611.1 300 
Cl VII 60505 50 Kr III 611.115 500 
K IV? 605.316 50 Ca 611.186 50 
Kr II 605.331 200 Kr HI 611.19 160 
Mn IV 605.377 50 Mn IV 611.461 450 

Kr H 605.547 20C K VI 611.862 150 
Ne IV 605.60 10 Fe IV 612.02     P 
K VIII 605.6! Cl IV 612.07 400 
F II 605.670 850 1 K VI? 612.272 50 
Br IV 605.74 500 Mn IV 512.292 500 

Kr Ü 605.782 120 Ar II 612.3715 st 300 
Cl III 605.86 100 Kr II! 612.488 150 
Kr III 605.863 500 K II 612.621 300 ! 
Si III 605.873    P 18 Cr IV 612.70 250 
Cu IV 605.874 li Cl II 612.73 10 

Se VI 605.9 400 Zn HI 612.787 0 
K IV? 605.908 50 V III 612.85 10'] 
CI III 606.10 200 4 V 612.99 :oh 
Zu HI 606.164 8 Se V 613.0 500 
V II 606.286 700 i Al IX 613.10 
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613 162 FINLHN'J  LIST 625.901 

ricmcui Wavelength Intensity Multiple! F.lenient Wavelength Intensity Multiple! 

Mi) IV 613.162 10 V  III 618.89 0 
Kr it 613.374 700 Cl HI 619.03 100 
Se VIP 613.6 300 Ne ! 619.1023 st 120 s 
Cr IV 613.76 200 Cr IV 619.12 200 4 
Ca VI? 614015 150 Mn IV 6I9.i73 10 

Cr IV 614.09 200 V  HI 619.29 5 
Mn IV 614.153 400 Kr II 619.385 240 
Se V 614.3 400 Kr 11 619.548 200 
As III 614.4 90 Mn IV 619.580 90 
Cr IV 614.51 20 N VII 61984      P 

V HI 614.63 0 Br IV $19.86 700 
As III 614.7 15 Cl II 619.95 10 
Kr VIII 614.86 200 Ga HI 619%      P 100 
V HI 61494 0 V III 620.17 5 
Cr IV 614.95 200 Mn IV 621.275 200 

Se V 615.1 100 Cl II 620.28 100 
Kr II 615.138 200 Ca 620.566 50 
Ni HI 615.164 0 O IV 620.65 500 1 
Kr II 615.227 200 V III 620.69 0 
Cr IV 615.36 150 He IV 621.01      P 

V III 615 48 0 C! HI 621 03 300 
Ni Hi 613.554 5 Kr II 621.074 320 
Ne I 615.6283 st no 7 Br V 621.11 1000 
Cr IV 615.68 150 Cl 11 621 12 400 
V III 615.90 0 Mn IV 621 176 70 

Mn IV 615.947 40 Cl .11 621.28 400 
Na XI 616.0        P Cr IV 621.33 300 3 
As V 616.0 ?oe K IX 621.422 225 
V II! 616.09 25 Kr III 621 451 400 
Mn IV 616.11! 300 Kr 11 621.911 280 

K VI 616.140 150 Mn IV 621.964 HO 
Mn IV 616.277 30C Ga III 622.04      P 100 
0 11 616.291 350 5 Cr IV 622.07 200 3 
Zn HI 616.310 8 C III 622.13 200 11 47 
O 11 616.363 200 5 Se VII? 627.5 300 

Kr in 616725 350 Kr 111 622.79s 45C 
Cr IV 616.82 250 V III 622,92 0 
0 IV 616.952 350 K VI 623.01! 250 
0 IV 617.005 150 V HI 623.27 5 
0 IV 617.036 275 Cr iv" 623.59 1 e 'i 

V HI 617.05 10 V 111 623.67 S 

Cr IV 617.05 100 4 C! Ill 623.77 300 
O II 617.051 300 5 Ar IV 623.77 250 
Kr II 617 065 320 V III 624.08 0 
Cl ll 617.27 10 Cl VI 624.11 

Kr 617.27 600 Kr HI 624.27 60 
V 11! 617.34 0 Ca VII 624.380 50 
Ca VI? 617.517 200 V III 624.42 0 
Cl 11 617.61 100 ()  IV 624.617 750 6 
Kr II 617.75S 240 Ca III 624.821 50 

0 IV 617.786 10 f.«g X 624.93 
Cr IV 617.94     P 20 3 Si III 624 997    P 17 
Cl II 618.02 200 Kr HI 625.016 500 
V III 6", 8.02 0 Cr IV 625.08 200 
Kr II 6! 8.048 240 o iv 625.130 800 6 

() IV 618.107 15 Ca HI 625.269 10 
Cr IV 618.22 200 4 NI III 625.306 15 
Br IV 618.25 500 Cr IV 625.40 100 
V HI 618.41 0 K VI 625.405 !50 
Kr 1! 618.511 240 Br IV 625.50 400 

Ar 618.63 200 He I 625.6 f 
Kr VII 618.67 400 Ni III 625.682 100 
Nr  I 618.6716 st 170 6 Kr III 625.760 300 
MP 'V 618 780 250 O IV 625.852 850 6 
Kr i '.'.8.882 240 Kr 11 625.901 2«) 
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625.938 FINDING  LIST 636.44 

hlemenl Waveicügüi Intensity Multiple! Klement Wavelength lalcns.'ty Multiple! 

N. n; 625.«.; 15 K VI? 630.940 5Ü 
Cr IV 625.95 2O0 Se IV? 631.0 300 
Mn IV 625.961 90 Cl III 631.01 100 
Kr 626.06 no Ca III 631 015 25 
Kr 626.49 300 St  IV? 631.1 300 

Se vn? 626.5 200 Cr IV 631.30 P 40 2 
Ni III 626548 10 Zn Til 631.444 5 
Cr IV 626.58 50 Cr IV 631 55 P 40 2 
Cl 51 626.70 irtO Kr III 631.559 200 
Nc ! 626.8232 si 20(1 4 Si XIV 63!.6 P 

Ni III 626.923 30 Ar 631.68 60 
Sc III 627.069 70 Cr IV 631.74 P 40 2 
0 V 627.225 80 P IV 631.79 400 4 
0 V 627.351 160 B  II 631 8 
Mn IV 627.432 50 Ca III 632.017 50 

Ni III 627.541 15 Br V 632.30 900 
K VI? 627.J60 100 Cr IV 632.60 150 1 
0 V 627.636 200 Fe IV 632.64 P 
Cr IV 627.7(1 50 2 0 VIII Ö32.7 P 
Kr 627.75 300 Na vi 632.90 10 

Sc III 627 846 80 Kr III 63.' .090 350 
Be IV 627.90      P Cl V 633.19 400 
V III 627.90 10 Ca III 633.325 25 
Sc X 628.111 40 V III 633.37 0 
Mn IV 628.380 30 Kr II 633.380 280 

Cr IV 628.46 100 2 Ca III 633.468 10 
Kr III 628.588 450 Ca III 633.588 250 
Ca III 628 663 150 Mn IV 633.607 10 
Zn II! 628.682 4 Kr III 633.630 250 
N V 628.744 70 27 Ca VI 633.815 100 

V ni 628.86 5 V  III 633.94 50 
N V 628.874 50 27 Cr IV 634.13 100 i 
P IV 629.02 120 4 V HI 634.16 5 
N 11 629.167    P 300 Ar VII 634.2! 100 
Cr IV 629.26      P 500 2 Cl II 634.24 (00 

Cr IV 629.32      P SO 2 Si III 634.255 P 16 
Mn IV 62934! 0 Kr II 634.272 240 
Cl V 629 35 300 Fe IV 634.45 V 
N II 629.447    P 200 Se VI? 634.5 400 
Ca VI 629.594 100 Zn III 634.807 !0 

N II 629.670    P V III 634.81 25 
Mn IV 629.685 180 Zn III 634.979 ! 
0 V 629.730 1000 I Ar V 635.1? 150 
Cr IV 629.73 250 2 N  II 635.197 400 '3 
Ne I 629.7388 st 200 3 V III 635.22 10 

P IV 629.92 160 4 Cl V 635.32 400 
Ca III 629.922 25 Ni III 635.406 1 
Kr III 630.040 500 V III 635.41 40 
Br IV 630.12 1000 Cr IV 635.45 50 ! 
F III 630.137 150 Ca III 635.48! 25 

F ni 630.198 200 Za III 635.498 6 
Cr IV 630.28 400 2 Fc IV 635 56 P 
Ar VII 630.31 100 Se VII? 635.8 400 
F III 630 327 I Cl 13 635.87 200 
Mn IV 630 329 1:0 V  HI 635.97 0 

F in 63C.3f< 1 C II 635.9945 ST 300 5.01 
Cl III 630.38 100 Se IV 636.0 800 
Ca VII 630.517 100 Kr II 636.152 280 
Mn IV 63). 695 !00 V III 636.21 0 
Se IV? 630.7 400 C II 636 2511 ST 400 so; 

Ni III 610.711 500 K IX 636.300 125 
Cl III 630.75 100 Ca III 636.318 25 
Ca VII .'30.766 50 Kr II! 636.35 20 
Cr IV K30.77 100 1 Ca III 636.388 10 
Cr IV Ü30.92 50 1 Cr IV 636.44 P I i 
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bib.bl FINDING LIST 647.292 

Kiemen! Wavelength Intensity Mnitiplcl Eleroeot Wavelength 

Cl 11 
Kr II 
Ar III 
Cr IV 

636.62 
636.630 
63682 
636.92 

200 
280 
150 3 

Zn III 
Xr 
Ni Id 

641 «21 
64! 8(5 
641.866 

1 
50 

100 
At VII 637.05 200 Ca V! 

641.87 
641.883 100 

Ni HI 
Cl 11 
V III 
Ca ill 
K VI? 

637.057 
637.06 
637.08 
637.111 
637.19? 

15 
100 

0 
25 
50 

C II 
V III 
Mn IV 
Zn III 
Br IV 

641 888 
641.91 
642.195 
642.216 
642.22 

650 -A 
0 

40 
6 

1000 

9.01 

Ar 111 
Cr IV 
Ar  VII 
V III 

637.28 
637.40 
637.47 

1000 
150 

50     ■-■ 
5    * — 

200 

3 Se V 
Mn IV 
Ni HI 

642.3 
642.588 
642.611 

200 
300 

I 
Ni III M7.S3S 

Se IV? 
Zn HI 

642.7 
642.702 

500 
8 

Cr IV 
V III 
Ca III 
Kr V 
Ca V 

637. 54 
637.73 
637.788 
637.87 
637.928 

250 
0 

10 
120 
400 

10 Ca 
Kr III 
Se VII? 
Zn III 
Ca V 

642.812 
642.84 
643.0 
643.026 
643.118 

100 
20 

200 
12 

300 
Cr IV 
V III 
Na VI 
Kr I! 
Cl II 

638.12 
638.13 
638.21 
638.215 
63823 

259 
10 
10 

280 
200 

10 Sc HI 
F V 
Zn HI 
Ar HI 
Kr II 

643.133 
643.21 
643.259 
643.26 
643.399 

20 

0 
450 
2«; 

3 

Cr IV 
K V 
Kr II 
Zn III 
Ca HI 

638.61 
638.668 
638.960 
639.060 
639.124 

150 
250 
240 

20 
50 

Sc HI 
F VI 
Mn IV 
0 II 
Mn IV 

643.597 
643.969 
643.983 
644.148 
644 273 

20 
10 
50 

600 
300 

«3 

r IV 
Ca VII 
Cl V 
Kr II 
Ni III 

639.13 
639.212 
639.23 
639.263 
639.338 

A 
200 
300 
280 

10 

Al III 
Ar VII 
Ni III 
Kr III 
N II 

644.3339 
644.39 
644.488 
644.52 
644.634 

!0C 
0 

20 
650 4 

Cl II 
Zn III 
Cl III 
Zn HI 

639.42 
639.597 
639.76 
639 850 

200 
2 

100 
\ 

100 

Mn IV 
Zn III 
Se IV? 

644.679 
644.700 
644.8 

SO 
30 

400 
K V 639.982 

N II 
Ni III 

644.837 
644.948 

750 
20 

4 

Kr III 
Mn IV 
Zn III 
Ca III 
Ca VII 

639.983 
640.069 
640.263 
640.280 
640.404 

500 
80 
20 

101 
20 

K V 
F VI 
N II 
Ni IT; 
Al III 

644.963 
644 999 
645.178 
645.305 
645.3063 

20 
10 

850 
30 

4 

S II 
Se IV? 
Kr II 
Se IV? 
Mr. !V 

640.41 
640.5 
640.871 
640.9 
640.909 

50 
300 
280 
400 

30 

Br V 
Ni III 
Si IV 
Kr 
Mn IV 

645.49 
645.632 
645.759 
645.77 
645.832 

1000 
2 

150 
400 
250 

15 

S II 
Cl III 
Mn IV 
Mn IV 
Cl HI 

640.93 
M0.93 
641 02! 
641.132 
641.30 

50 
100 
20 

100 
too 

! Zn HI 
Mn IV 
F VI 
Mn IV 
Br IV 

645.836 
645.93! 
646.092 
646.133 
646.15 

15 
10 
5 

80 
100 

At VII 
Ar III 
B II 
C II 
C II 

64.'.32 
641.36 
641.5 
641.593 
641.627 

100 
250 

250  -A 
2.50   -A 

3 

9.01 
9.01 

K IV 
F VI 
Zn III 
Kr ill 
Ca V 

646.188 
646.360 
646.377 
646.412 
646 570 

750 
35 

4 
600 
400 

Ni III 
C II 
C II 
S il 
Ar III 

641.689 
641.771 
641.800 
641.81 
641.8! 

5 
300   -A 
300    A 
100 
600 

9.01 
9.0! 

3 

Mn IV 
Zn III 
Ni HI 
Mn IV 
Ca VH? 

646 794 
646.802 
646.890 
647.102 
647.292 

500 
2 
1 

40 
100 

830 
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647.307 FINDING  LIST 6b& 810 

Kkroeni Wavelength Intensity Mult'plcl Fkmer-i Wavelength Intensity Multiple! 

F VI 647.307 10 Cl II 653.8C 100 
Ni 111 647.31«) 0 Mc IV 653.811 180 
F V 647.666 150 F III 653.833 6 
Fe IV 647.68     P S IV 653.98 :oo 8 
F V 647 768 400 Mn IV 653.988 150 

F V 647.868 500 F V 654.029 700 
Ca V 647.876 250 Kr VIII 654.19 300 
Mn IV 647 921 450 Se IV 654.2 800 
Zn III 647.927 ! 0 V 654.207 80 
F V 647.967 150 Mn IV 654.222 90 

Ni III 648.271 3 S IV 654.37 100 8 
F VI 648.496 10 Ni III 654.445 10 
? IV 648.51 80 P IV 654.54 40 
Ca III «8.618 25 Fe IV 654.52      P 
S VI 648.63 100 O V 654.712 120b 

Mn IV Ä48.692 450 Ni III 654.768 5 
Zn III 648.755 12 P IV 654.86 120 
Ni III 649.006 2 Mn IV 654.870 400 
Ar 649.03 50 Zn III 654.977 0 
Zn in 649 318 6 0 V 655.039 200 

Co III 649.342 1 Cl 11 6=5.09 100 
P IV 649 69 20 Se VII? 6)5 1 50 
Bi IV 649.78 600 Ni III 655.120 & 
Fe IV 650.12      P Mn IV 655.122 250 
S VI 650.43 100 Mn IV 655.156 200 

Ni III 650.701 2 K 655.188 50 
Cl II 650.88 iOC Mn IV 655 424 80 
Ar V 651.04 10 S IV 655.55 400 8 
F VI 651.082 5 Kr II 655.681 280 
Cl II 651.13 !00 P IV 655.78 80 

Kr HI 65l.20i 500 Mn III 655.804 0 
C II 651 211 150 9 S IV 655.89 200 8 
C 11 651.234 150 9 As IV 655.9 20 
Zn III 651.261 10 Ca IV 655.998 750 
C II 651.269 400 9 F III 656.121 400 

C 11 651.304    P 300 9 Mn IV 656.148 400 
Ca IX 651.31 S IV 656.30 100 8 
C II 651.345 800 9 Ni in 656.431 1 
C II 651.389   P 150 9 Zn III 656.486 2 
Ca V 651.550 250 P IV 656.55 80 

Kr VIII 651.57 400 Ni III 656.724 1 
F III 651.622 3 Ca V 656.763 300 
Si III 651.668 80 6.02 Cl III 656.77 200 
Zn III 651.975 0 F III 656.869 500 
B II 652.0 Mn IV 657.077 400 

Mn IV 652.195 250 Kr II 657.095 360 
Si III 6J2.223 120 6.02 Cl III 657.17 200 
S IV 652.52 300 8 F V 657.227 500 
Ni III 652.652 30 Ni III 657.304 1 
Se IV 652.7 900 F V 657.333 800 

P IV 651.79 80 S IV 657.34 500 I 
Ni II! 652.837 1 Zn 11! 657.372 6 
Kr 652.90 40C Br V 657.60 600 
S IV 653.00 300 <> Ni III 657.668 0 
Cl III 653.01 200 K VI? 657.931 150 

Cu IV 653.010 15 Ni III 657.998 0 
Mn IV 653.018 0 Zn III 658.115 6 
K I 653.3! S V 658.26 300 3 
Zn III 653.321 1 Br IV 658.28 100 
Si III 653.332 160 6.02 F III 658.329 600 

Ni HI 653.496 10 K VI! 658.420 200 
P IV 653.5! 80 Mn III 658.48! 0 
S IV 653.56 400 8 O III 658.578 50 
Zn III 653.575 0 Kr II 658.649 320 
Cl IV 653.70 400 Ni HI 658.810 0 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   A3   Si   P   S   Cl   Ar   X   La   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Kr   Kr 

831 
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65948 
FINDING  LIST 

Ca IX 
O III 
C> 
Kr III 
S V 

Ni HI 
N II 
Mr, IV 
Gc II! 
Ni III 

S IV 
Br VI 
Ni III 
Mn HI? 
K VI? 

S IV 
Cl II 
Mn ;V 
Cl II 
Ar II 

Cl II 
Mn IV 
Zn III 
K I 
Ni III 

Cl IV 
Zn III 
O V 
Cl II 
Mn IV 

V HI 
S V 
Br IV 
Mn IV 
Ni III 

Cl II 
S IV 
Ge III 
Br IV 
Mn IV 

V III 
Ar II 
Cl I! 
S IV 
Mn IV 

Ni III 
Kr III 
Ar 
V III 
Cr IV 

Mn IV 
Cl II 
He VII? 
Br ill 
F III 

Kr 11 
Ar II 
Mn IV 
Cl II 
S IV 

Cl II 
Mn IV 
F III 
Mn IV 
Ni HI 

659.48 
659.538 
659.694 
659.718 
659.85 

660.079 
660.286 
660.344 
660 50 
660.620 

660.94 
661.05 
V.1.061 
661.385 
661.402 

661.42 
661.6? 
661.726 
661.82 
661.8689 st 

662.15 
662 234 
662.309 
662 329 
662.366 

662.45 
662.776 
662.928 
663.08 
663.085 

663.15 
663 16 
663.19 
663.429 
663.568 

663.67 
663.70 
663.71 
663.80 
663.884 

664.12 
664.5622 st 
664.67 
664.82 
664.838 

664.851 
664.85.5 
664.93 
665.00 
665.00 

665015 
665.21 
665,4 
665.54 
66.5.809 

665.879 
666.0108 st 
666.035 
666.08 
666.il 

666.17 
666.255 
Ä66.258 
666.332 
666.477 

10 
50 

500 
400 

30 
750 
80 
20 
10 

3O0 
1000 

5 
0 

150 

(4)0 
10 

300 
200 
540 

100 
0 
0 

20 
200 

300 
20 
40h 

200 
80 

0 
500 
200 
10 

150 

200 
300 
40 

1000 
450 

0 
300 
200 
300 
4<(0 

100 
300 
50 
0 

30 

40 
100 
100 

1000 
10 

280 
450 
350 
300 
400 

200 
80 

6 
!00 
50 

Cr IV 
Ni HI 
F IV 
Mn IV 
Fe iV 

Mn IV 
Ti XI 
Ca 
F V 
Cr IV 

F V 
Ci I! 
Mn IV 
Ni III 
Ni III 

F III 
Ni III 
O V 
a vi 
Fe IV 

Mn IV 
Ci 
Mn IV 
Ni HI 
Mn IV 

Ci IV 
Kr II 
K  VI? 
Cr IV 
Ge HI 

V HI 
Ni II! 
Mn IV 
0 V 
F III 

Ca IV 
Ni HI 
Mn IV 
Cl III 
Al X 

Al HI 
Se IV 
V HI 
N II 
Kr III 

Cl HI 
Ni III 
N II 
Mn IV 
Ni III 

Kr HI 
Ge III 
N II 
Ar II 
N II 

Ge III 
Kr III 
Ni III 
Al HI 
Kr III 

Mn IV 
Cl VI 
N II 
N II 
K  VII 

666.55 500 
666.585 30 
666.662 1 
666 694 400 
666.74  P 

667.004 120 
667.12 
667.126 100 
667.218 35 
66731 375 

667.315 15 
667.49 100 
667.706 0 
667.783 5h 
667.976 1 

658.195 6 
668.195 10 
668.225 40 
66?.30 
668.31  P 

668.433 SO 
668.462 5C 
668.498 120 
668.697 1 
668.736 180 

668.77 200 
668.835 320 
668 864 150 
668.87 80 
669 27 10 

669.33 5 
669.45b 5 
669.486 60 
669.628 200 
669.648 10 

669.696 500 
669.755 5 
669.792 150 
669.95 200 
C70.06 

670.0676 ICO 
670! 1000 
670.25 5 
670.2% P 220 
670.301 150 

670.38 300 
670.440 0 
670.515 P 120 
670.607 10 
670.640 2 

670.820 150 
670.?: 60 
670.884 P !00 
670.9455 st 600 
671.016 50C 

671.02 5 
671.06 !40 
67! 065 0 
671 1184 200 
671.182 150 

671.353 80 
671.3? 400 
671 386 500 
671.411 650 
671.535 250 

832 
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671 630 FINDING LIST 682.577 

Klemrnl V/avelcngih Intensity Multiple! Klcmcnl Wavr'ti »ih Intensify Multiple! 

N  II 671.630 500 3 Cr IV 677.54 200 5 
Si HI 671.718 40 6.01 Ca III 677.620 100 
N 11 671.773 500 3 Zn ill 677.642 60 
Ar II 671.8513 si 900 6 Br II! 677.70 800 
Mn IV 671.891 10 S III 677.75 200 7 

Se IV 671 9 800 Ar II 677.9518 st 300 
N II 672.001 500 3 O V 677.968 80 
C V 672.06 28 Zn III 677.97! 60 
Ca 672.083 50 Si HI 678.055 40 15 
Si HI 672.293 80 6.0! S V 678.08 200 

K VII 672.302 20 Br VI 678.14 500 
Ca VI? 672.315 20 Ai HI 678.1548 
Kr III 672.335 400 Ai III 678.1564 
N V!l 672.42      P S III 678.46 200 7 
Cl IV 672.43 10 0 V 678.612 120 

Ca VI 672.651 50 V IV 678.740 60 
Cu III 672.659 50 iO Se VII? 678.9 300 
Ue III 672 70 20 Cr IV 678.91 100 5 
Kr III 672.852 350 F IV 678991 700 
Ar II 672.8562 st 240 6 S 111 679.11 200 7 

0 11 672.948 400 12 Fe III 679.129 200 
Cl III 673.13 300 0 V 679.136 160 
Mn IV 673.208 40 Cr IV 679.19 20 
Ca VI 673.367 50 F IV 679.214 1000 
Mn IV 673.449 0 Ar II 679.2183 st 300 

Si III 673.477 100 6.0! Cl V 679.26 300 
Zn III 673.499 2 Mn IV 679.374 150 
Cl III 6/3.60 100 Ar II 679.4005 st 450 6 
0 II 673.768 350 ;i V IV 679.647 50 
Mn IV 673.804 0 Mg VIII 679.77 

Ca VII? 673.835 5-1 Ca III 679.845 to 
I* V 673.89 65C Mn IV 679.93« 200 
Ca VP 674.046 5'J Ca III 680.049 50 
Mn IV 674.236 oO Ki III 6'*0.126 350 
Ca VI 674.2/8 100 Cr IV 680.15 100 5 

Kr 674.29 250 Ge III tS0.22 40 
Se M? 674.47 500 Mn IV 680 265 300 
Se V 6/4.6 800 S V 680.33 300 
Kr III 674.835 250 Mn IV 680.362 350 
Cr IV 675.14 150 Se vn: 680.5 50 

K 675.335 >0 P IV 680...; 20 
Ca HI 675 424 10 Cr IV 680 62 40 5 
V FV 675.469 30 V IV 6WJ. i?2 40 
Cv 11 675.6020 2 S III 680.69 200 7 
Mn IV 675.654 80 F I 680 '•■;; 2   -A 

Cu IV 675.879 16 Cu IV 680.698 13 
F IV 676.119 800 Fe III 680.700 150 
S V 676.21 100 S V 680.94 500b 
Ar I! 676.2424 st 360 S III 680.95 700b 7 
Cr IV 676.47 !00 Kr II 681.133 280 

Ca VII? 676.563 150 V IV 681.145 40 
Cu III 676.564 300 iO Cr IV 681 20 '00 5 
Kr III 676.568 350 0 V 681.27 480 
Mn IV 676.647 80 Ca VII? 681.363 150 
Cl V 676.79 300 S HI 681.50 100b 6 

Ni III 676.941 500 S V 681.68 300b 
B III 677.000 500 Na IX 681.72 10 
Al III 677.0819 Cr IV 681.88 150 
B III 677.143 60« Cl V 681.92 400 
F IV 677.149 700 Co III 682.084 5 

Br HI 677.19 1000 Fe HI 682.10 150 
F IV 677.219 900 Mn IV 682.120 80 
Br IV 677.24 500 Cu Hi 682. ,7! 200 10 
S V 677.34 100 V IV 682.455 40 
V IV 677 345 200 F 1 682.577 2   -A 

833 
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682.632 riiNUii VU   LIST 694.370 

Kleinem Waveleigih Intensity Multiple! Element Wavelength Intensity Multiple; 

Ca III 
Kr II 
Cr IV 
V IV 
Ni III 

682.632 
682 800 
682.82 
682.923 
682.947 

150 
320 
200 
40 

5 

Cu III 
S V 
K V 
Si IV 
Si IV 

687.987 
688.04 
688 085 
688 194 
688200   P 

100 
50 

150 
1 

9 

14 
14 

S HI 
Co III 
Cl V 
Ni III 
Zn III 

683 07 
683 140 
683.17 
683.186 
683.268 

50 
3 

400 
10 
0 

6 Ca VH? 
Ar IV 
Si IV 
Cr IV 
Fe III 

688.223 
688 39 
688.395    P 
68847 
688.53 

50 
300 

250 
20 

3 
14 
6 

Ar IV 
Be IV 
Ni HI 
S III 
Ni III 

683.28 
683.42     P 
683.455 
683.47 
683.590 

400 

10 
100 
10 

3 

6 

Ca HI 
Br III 
Cu IV 
Cl V 
Ar IV 

688.543 
688.80 
688.918 
688.93 
68901 

25 
300 
22 

400 
500 3 

Kr III 
Ni HI 
Ca HI 
Mn IV 
St VII? 

683.683 
683.918 
684.018 
684.183 
684.2 

350 
10 

100 
50 

iOO 

Ni HI 
Ca VI? 
Mg VIII 
Ca III 
Ca HI 

689.2;a 
689.539 
689.55 
689.602 
689.708 

100 
150 

150 
10 

Fc III 
Cr IV 
V !V 
Ca VII? 
V IV 

684.28 
684.35 
684.36% 
684.383 
684.450 

70 
50 

500 
100 
100 

!     Zn III 
S V 
Se VII? 
Ar III 
Cu III 

689.790 
689.84 
690.0 
690.17 
690.250 

1 
100 
100 
400d 
75 

2 
8 

Cl ?v 
Se Iil 
Ca HI 
Mn IV 
Ca VII? 

684.49 
684 56 
684.659 
684.70? 
684.743 

10 
ICO 
25 
50 

250 

Se VIP 
C III 
Kr II 
Si HI 
Kr 

690.4 
690.526 
690.572 
690.689 
690.86 

200 
700 
200 
40 

120 

10 

14 

Ar 
Cl II 
Fe III 
N in 
Cu 11 

684.81 
684.83 
684.858 
684.9% 
685.1406 

100 
10 
70 

700 
8 

3 

Se HI 
Ca III 
Ar II 
Ca HI 
N III 

699.89 
690.963 
691.0373 si 
691.136 
691.187 

50 
100 
!50 
15C 
100 

S III 
Cu II 
Ca HI 
N III 
Cu IV 

685.35 
685.3968 
685.408 
685 513 
685.810 

50 
2 

250 
750 

21 

6 

3 

Mn IV 
N III 
V IV 
Cu III 
Kr 

691.252 
69!.388 
691.530 
691.557 
691.73 

50 
50 

100 
100 
300 

9 

N 111 
Kr II 
V HI 
S V 
Ca 

685.816 
685.820 
685.96 
686.15 
686.190 

800 
740 

5 
100 
100 

3 S V 
Kr III 
Ca III 
Sc 
Zn II! 

691.74 
691.930 
692,148 
692.48 
692.619 

100 
450 

25 
100 

0 
Kr III 
N HI 
C II 
C II 

686.254 
686.335 
686.416 
686.488 

450 
700 
120   -A 
80  -A 

3 
12.08 
12.08 

Cr IV 
As IV 
Zn III 
V IV 

692.70     P 
692.9 
692.983 

60 
250 

0 
50 
40 

9 

Ar II 686.4883 st 180 Mn IV 693.163 
Se VII? 
Fe III 
Cu HI 

686.5 
686.63 
686.903 

!00 
70 
15 

Sc 
Ar :i 
Fe IV 

693.20 
693.3018 si 

100 
130 

S V 
K V 

686.93 
686.978 

100 
50 

Kr 
Ca ill 

693.48 
693.487 

300 
200 

C II 
Cr IV 
C II 

687 0526 ST 
687.13 
687.3453 ST 

800 
200 

10UO 

5 
6 
5 

Cu III 
S V 
Cl II 

693.510 
693.52 

50 
200 

10 

8 

C II 687.3521  ST DO 5 Zn HI 
K V 687.495 300 Ca IX 69:i.824 100 
Cl II 
Se VII? 
8r HI 
Ca VH? 
Kr III 

687.55 
68?.6 
687.68 
687,985 
687.985 

100 
200 
900 
100 
450 

Cr IV 
B II 
Ca III 
Na IX 
Ca HI 

693.93 
693.947 
694.154 
694.17 
694.370 

500 
200 

10 

25 

9 
2 

S34 
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694.40 FINDING  LIST 709.932 

Element Wavelength Intensity Multiple! Element Wavelength InlCElitV Multiptet 

F V 694.40 

T ——— 

Ni HI 701 778 100 
K V? 694 477 100 As II 701.915 0 
S II 694.71 50 V IV 702.035 1 
F II 694.801 10 Cu III 702.112 20 
Se 11 694 83 100 O III 702.332 800 2 

Ar IV 694.85 !00 Zn HI 702.594 0 
Ci III 694 898 100 S III 702 78     P 5 
Zn ill 694.970 0 S Hi 702.S2     P 5 
Ca III 694.994 100 0 HI 702.822 800 2 
Se III 695.02 200 o in 702 899 850 2 

K V? 695.042 150 Fe III 703.506 70 
Ca III 695.219 50 Cu II! 703.622 !5 8 
Cr IV 695.22 250 9 0 111 703.850 900 2 
Mn IV 695.248 20 Zn HI 704.108 1 
Ca HI 695.382 10 Ar II 704.5237 st 270 5 

Ar III 695.54 300 2 Ca III 704.772 50 
Kr III 695.610 500 Kf III 704.843 250 
Sc 695.72 250 Fe III 704.923 70 
A! Ill 695.8289 500 2 Se VIP 705.3 400 
Kr VIII 695.91 800 Ar V 705.35 !50 2 

Ca III 696.031 50 Ca III 705.426 150 
CI II 6%. 11 10 S II 705.62 50 
Al III 696.2170 400 2 K  (V? 705 641 150 
K 6%. 608 50 0 HI 705.762 100 
Br III 696.99 700 Mg IX 705.8        P 

Ca VIP 697.281 100 Kr VI 705. YA 1000 
Ar 11 697 4890 st 150 5 Fe IU 705.892 150 
Ca III 697.551 250 Zn HI 705 979 1 
Sc II 697.65 300 Ni HI 705.991 0 
Ar III 697.74 ion L Cr IV 706.00 250 8 

Ca VII? 697.809 100 0 III 706.224 150 
Cu III 697.930 20 9 o m 706 298 100 
Ar II 697.9*18 s! 180 Mt. IV 706.383 60 
Ca VIP 697.972 100 F V 706.43 
Kr ill 698.052 300 As II 706.44 0 

Ar iV 698.08 20 S VI 706.48 600 3 
Zr. Ill 698.157 0 Zn HI 706.667 ! 
As IV 698.5 350 Br 11! 706.98 400 
Ca HI 698.690 10 O HI 707.315 200 
S III 698.73 200 5 CI 11 707.43 400 

Ar II 698.7745 st 270 5 Fe HI 707.444 70 
Br VI 698.81 600 Zn III 707.671 ! 
Ca III 699.085 250 Sc 707.72 150 
Ar IV 699.41 240 Ni III 707.754 0 
V IV 699.497 30 S 11 707 86 50 

Zn III 699.680 1 Kr HI 708.365 500 
Ar III 699.72 50 Co III 708 767 15 
Ca HI 699.891 250 K HI? 708.838 200 
Zn III 699.904 0 Kr V? 708.85 600 
Sc 700 08 350 Ni HI 708.853 5 

s in 700.15 300 5 Ca VII? 709.001 soo 
Ni III 700.168 200 Ni III 709.027 100 
Cu III 700.182 20 CI II 709.16 200 
Cu III 700 271 150 8 Sc III 709.16 700 
Ar IV 700.28 320 Ar V 709.20 250 2 

S ill 700.29 30P 5 Mn IV 709.244 90 
Ar VIII 700.40 1000 Br V! 709.31 400 
Se III 700.51 20 Cu 11 709.3129 10 M 
Fe III 700.575 70 Se HI 709 40 700 
Kr 700 58 80 Se II 709.57 700 6 

Ar 701.!! !50 Mn IV 709.586 10 
Ni HI 701.361 ! Mn IV 709.627 40 
Ca III 701.390 300 Ca HI 709.802 10 
Br VI 701.46 800 Co 1H 709.912 10 
Cu III 70! 692 15 Ca VII? 709.932 100 
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70*9% FINDING  LIST 722.8 

! kracm Wavelength intensity Muiuple!           |j     Element Wivekngth Intensity y..,lnpiei 

Co 111 709.9% 15 Ni hi 715 563 100 
Se 11 7 i 0.47 50 G II 715 58 300 
Ge 11 710487 5h A.' V 715.60 200 2 
K VI 710525 50 Ar V 71565 150 2 
a ii 71053 10 Mo IV 715715 0 

Co in 710592 Ü As II 715.789 0 
/.r. Ill 710 603 2 O V 715955 120b 
Ca VIP 710671 !00 K Vi 716.012 100 
Kr 710.72 200 Zn HI 716.052 0 
K VI? 710932 50 Co III 716.055 2 

Co HI 711 002 0 O V 716.137 120 
Se HI 711.04 600 Cl V 716.19 
As IV 711.1 400 K  VI 716 276 20 
Si II 711.34 Oh A 609 *r 716.42 10 
Se ill 711 38 600 O V 716 553 200 

Ca VII? 711.390 100 Ni HI 716.608 20 
Ni III 711.518 20 Se VII? 716." 100 
Br II 711.68 300 Ni III 716./08 20 
Co ill 711.741 5 Zn HI 7)6.758 1 
Ni III 711.772 100 Zn HI 717 143 Ü 

Si II 711 83 lh A 6.09 Cl II 717.15 200 
Cu 11! 711.834 3 Ca HI 717.283 50 
V IV 711.911 20 Co III 717.490 1 
Zn HI 711.924 0 C V 717.58 31 
Mn IV 711.978 30 Ca III 717.836 50 

Cu III 712.040 5 Mn IV 717.945 150 
Kr 1! 712.042 360 Er II 718.05 20 
Co III 712.193 0 Ar II 718.0898 st 450 4 
Cu III 712.473 15 Cu II 718.1787 10 11 
F III 712.524 1 Ni HI 718.287 10 

F V 712.64 Ni HI 718.480 500b 
ci ii 712.66 300 O 11 718.484 850 4 
S VI 712.68 400 3 Br IV 718.50 1000 
K VI? 712.728 50 O II 718.562 800 4 
S VI 712.84 300 3 Ni III 718.674 100 

Co III 712.890 2 Mn IV 718.893 0 
Cr IV 712.91 150 Cl II 719.26 100 
Ni III 712.976 100 As 11 719.303 10 
K V? 713.041 50 Ge II 719.487 Sli 
Cu III 713.262 10 Cu III 719.506 150 6 

Ni III 713.332 300 As II 719.574 1 
Ni HI 713.385 300 Zn III 719.765 1 

N V 713.518 85 30 Kr HI 719.843 100 
Br II 713.65 50 Se HI 71997 600 
Ca VII? 713.793 I5( Ni III 720.337 15 

N V 713.860 1.20 30 Sc III 720.38 600 
As II 713.888 0 K V 720.4^2 300 
Zn III 713.904 10 As II 720.59 s 
Ar VIII 713.99 500 Se HI 720.65 700 
Kr HI 714.003 500 Ar 720.94 10 

Cl H 714.03 200 Se VII? 721.0 300 
Se VII? 714.1 iOO Ni HI 721.259 200 
Ca  VII? 714.176 135 K VIII 721.4 
Ge II 714.206 2h As II 721.409 0 
Ni HI 714 254 100 Ni III 721.418 100 

Ca III 714.628 25 C«. VII? 721.514 50 
Kr III 714.77 4U Mg III 721.592 4 
Co III 714.836 0 Se II 721.88 20 
Sc 7!4.87 300 F IV 722.028 500 
C HI 714.879 100 11.46 Kr 111 722.04 1000b 

Ni HI 714.965 1 Ni III 722.094 300 12 
Co III 715.125 0 Zn III 722.182 0 
As V 715.5 350 5-e HI 722.419 250 
Cu HI 715.530 200 7 ca v:i? 722.456 100 
Cl V 715.55 Se IV 722.8 700 
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722 912 FINDING   LIST 753.13 

1 fernem Wjv, U. ojih intcn-i'.y MulUplel Ktancsl WavelentU) Intennty Multiple! 

V IV 722.912 40 Zn III 728 92! 1 
v iv 723.MS 40 C VI 728 93      P 
Ar 11 723.3to»5- si 900 4 Cl II 728.94 300 
V IV 723.537 40 Li II! 728 98      P 
V IV 723.652 40 A; II 729 05 0 

Cu HI 723.958 20 Ni III 729.249 100 12 
V IV 724.06» 40 Kr III 729.25 40 
Cl VI 724.13 150 Fe HI 729 349 200 8 
Sc 111 724.27 <<Q0 Cl II 729.39 300 
K VI 724.278 200 Ti IV 729 39 10 

S HI 724 29 300 4 Kr II 729 404 480 8 
K V 724.420 400b Cl II 729.52 200 
Ni III 724.471 20 S III 729.53 400 12 
Cu li 724.4*8', 15 10 0 VIII 720.6!      P 
C'a III 724 762 10 Ni III 729.820 500 

V IV 724.809 5 K  VIM 729.9 
Ca V 725.088 50 Fe III -•29.9% 300 8 
Ar V 725.11 too Br II 730 00 100 
Ni HI 725.1% 250 12 Ni II! 730.014 50 
Cl II 725.27 330 Zn 111 730.064 1 

K VI 725 331 20 Ni III 730 109 250 11 
Mg Ill 725.34? 7 Se II! 730.25 .=00 
Zn III 725.53? 0 Ca V? 730.257 250 
AT II 725.5485 si 540 4 K:   III 730.267 100 
Cl II /2V64 200 Cl VI 730.31 200 

Al HI 725.6826 200 Zn Hi 730.310 1 
Zn II! 725 694 0 Cu HI 730.365 ISO 7 
Be 11 725.71 100 Ca III 730.474 25 
K IV? 725.848 50 St HI 730 600 100 2 
S III 72586 3 4 S ill 730.78 300 3 

Ca III 725.956 <0 Mn IV 730.873 0 
Br VI 726.16 600 Cl 11 730.92 300 
Cu 111 726.295 10 Ar II 730 9297 si 360 4 
Zn III 726.394 0 Zn IH 73C.946 0 
Se II 726.41 50 5 le HI 730 96 150 8 

Se HI 726.42 800 Fe HI 731.130 70 8 
As II ■'26.5! 25 Zn III 731.'.97 0 
() VIII 726.6        P Ca  III 731.215 100 
As !1 726.661 0 B 11 731 357 100 
Br II 726.71 :oo Al XIII 731.4        P 

B V 726.73      P B  (1 731 442 100 
Al 111 726.9152 300 Fe III 731 443 70 
Zn ill 727.002 0 Ni 111 731 481 150 
Ni II 727 100 2 Se III 731.54 300 
Ca VI! > 727.185 50 Fe III 731.612 150 8 

As 11 727.272 1 Sc HI 731.655 150 2 

As II 727.311 20 Ni III 731.696 400 
Ni  III 727.313 15 Fe III 731.846 150 8 
Zn III 727.332 0 K  V 731.858 600 
Se III 727.5! 100 Fe HI 731.90 70 8 

Cl VI 727 54 150 Fe III 732 004 200 8 
Ca III 727.656 2f.() Cu III 732.026 1«) s 
Fe  III 727.681 200 8 Ni 11! 732.158 300 
Br I! 727.94 100 Ca in 732.244 100 
Ca III 728.004 50 Kr 111 T\7 257 250 

As II 728.042 7S S HI 732.38 500 3 
Zn  HI 728.252 0 Fe III 732.425 ISO 8 
Mg HI 728.337 2ft Zn I! 732.605 1 
Fe III 728.52 70 Mg HI 732.625 20 
Zn II! 728.646 0 Cu HI 732.688 5 5 

S III 728.69 300 4 Ca II! 732.894 250 
()  V 728.733 (20 F  I 732.960 1 
Fe  III 728.8!0 400 8 S III 732.98 50 
Se VIP 728.9 100 Ca III 733 0% 10 
Cu  Hi 728.906 ■> Fc Hi 733.13 70 

837 



73J. I FINDING LIST 744.92 

Eiesiet" Wavelength ideality Multiptet Element Wavelength intensity Multtptet 

Kr 733.17 SO Ni 11 738.548 1 
MD III 733.298 20 Fe III 738.742 70 
S hi 733.34 50 Ca HI 738.845 100 
As 11 733.721 0 Kr 738 90 400 
Ni HI 733.807 20 K VI? 739.177 50 

Cl VI 733.89 150 Fe HI 739.264 300 
F III 734.047 6 Mg III 739.276 40 
S II! 734.05     P 100 Se HI 739.31 300 
Mn III 734.066 10 Fe III 739.594 150 
Ni 111 734.100 5 12 Se I.I 739.64 500 

Zn III 734 185 0 Al HI 739.6707 
Fe III 734.296 250 Fe HI 739.724 250 
V IV 734.344 20 O V 739.84 40h 
Mn III 734.407 0 F III 739.851 20 
Mg III 734.441 60 O II 739.949 100 

MD 111 734.519 0 As II 739 990 25 
Sc IV 734.6 800 Ni HI 740.235 100 11 
F I 734.642 I A' II 740.269! st 450 3 
F III 734.767 3 Sc X 740.32 
F I 734.795 1 Ca III 740.330 100 

As V 734.8 4G0 C* III 740553 400 
Zn III 734 828 1 Ni HI 740.620 30 
Br VI 734.91 600 Br II 740.78 200 
As II 735.09 25 O II 740.838 10 
F 1 735.154 1 Al III 740.9514 

As II 735.17 5 A! Ill 740.9550 
Cu III 735.224 100 6 Co III 741.032 1 
S III 735.25 400 3 O II 741.293 1 
Fe HI 735.338 70 As IV 741.9 400 
F I 735 469 1 Mg III 741.932 20 

Cu II 735.5203 20 9 Se HI 741.94 700 
Br IV 735.66 1000 K IV 741.950 500 
Co III 735.720 0 F 111 741.955 35 
Cr III 735.89 200 Ni 111 742.391 3 11 
Nc I 735.8962 st toou 2 Ca III 742.541 200 

Cu 11 736.0319 25 8 As II 742.556 i 
Bi VII 736.09 1000 Ca III 742.672 !50 
Ca III 736239 50 F Hi 742.699 60 
S III 736.25 20Ü 11 Zn 11 742.720 3 
Br III 736.33 800 Kr 11 742.825 280 8 

Fe III 736.47 20 Kr VI 742.83 1000 
Mg HI 736.563 30 Zn III 742.'#M 1 
Ca HI 736.693 200 As 11 743.037 25 
As II 736.759 t As II 743.101 1 
Cl VI 736.76 !50 Kr 11 743.125 280 7 

Ca III 736823 25 As II 743.161 1 
F I 736 987 2 Ni HI 743.275 2 1! 
K IV 737.144 500 K V? 743.292 100 
K VIII 737.2 Cu HI 743.303 20 5 
As V 737.2 250 Be II 743.58 300 

Se HI 737.23 700 Br 11 743.7 10 
Ni 11 737.300 5 Ne I 743.7195 st 400 1 
Se 11 737.30 50 5 Kr III 743.901 200 
Br II 737.37 150 Ni HI 743.955 100 
Ni  HI 737 4!9 50h 11 Cu 111 743.970 30 5 

Ar 11 737.4537 st 60 3 Kr 744.28 150 
Fe III 737.708 3-30 Ca III 744.293 50 
K 737.76! 50 Mg III 744.342 40 
V IV 737.854 400 Ni HI 744.400 5 
Co III 738.066 2 Ni II 744.636 2 

K 738 075 50 Ni ill 744.784 iOO 
oe III 738 18 3«) F 111 744.81R 20 
Ni IS 738 201 2 Ni II 744.%7 5 
Ni III 738.258 200 11 As 11 744 869 2 
S III 738.47 400 11 S IV 744.92 500 3 
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744.9247 FINDING  LIST 7V.795 

Element Wavelength Intercity Muluplet Element Wavelength Intensity Muiupkt 

Ar II 744 9247 st 450 3 Ni HI 749.677 200 8 
F V 744.95 B V 749.74      P 
Ni III 745.058 40 Si IV 749.941 300 13 
V IV 745.165 20 K IV 7<9.993 300 
CI IV 745.21 400 Ni HI 750.053 300 

K IV 74*264 500 V IV 750.110 150 
Ar li 745.3222 s! 360 3 S IV 750.23 500 3 
Ne X 745.4        P ¥ V? 750.230 150 
Br III 745.42 400 Kr 750.25 80 
Ni II 745.640 1 K  V? 750.38! 50 

Co III 745.762 0 F I 750418 1 
Kr III 745.765 150 F I 750.610 3 
F I 745.767 2 As II 750.64 25 
N II 745.84! 500 12 Mg III 750.745 12 
As 11 745.855 0 As II 750.77 75 

Co III 745 939 0 V IV 750.809 40 
Se II 7*0.1)2 50 5 F I 750.885 1 
Ca II? 746.060 50 As II 750.937 15 
Ni II 746.241 5 Ni HI 750.983 150 t 
Fi III 746.247 200 Kr HI 750.99 80 

Ca III 746.248 300 Mg III 751.12! 40 
Ni HI 746.319 50h Mg III 751.207 -10 
K IV 746.350 400 Ni III 751.333 150 6 
F I 746.400 1 Fe HI 751.427 150 
Se IV 746.4 1000 Ni HI 751.573 130 9 

Ni II 746.525 0 Fe 11! 751.648 150 
F I 746.627 3 St. in 751.84 600 
Kr III 746.700 300 F I 751.861 4 
Kr ill 746.83 100 V  IV 751.908 )0 
CI in 746.86 100 0 V 752019 4Cb 

N II 746.984 650 8 Ni HI 752.023 100 9 
Ni III 747 015 30 V IV 752.038 30 
Ni III 747.213 20 Kr V 752.045 400 
Z,i II 747.358 5 Kr II 752.078 200 7 
CI III 747.42 100 O IV 752.150 5 

CI HI 747.55 100 ■<i 11 752.403 0 
As IV 747.6 450 Co III 752.485 0 
K 747.677 150 V IV 752.568 20 
Ni III 747.697 3 Ni HI 752.603 100 4 
K VI? 747.848 !00 Ni II 752.626 4 

Ca III 747.978 250 As II 75Z.680 50 
Ni HI 747.989 300 9 Co III 752.759 3 
F I 747.999 2 O III 752.762 200 
Co III 748.019 1 Cti It 752.80 0 
F I 748.134 s F I 752.884 i 

N V 748.195 120 39 Mg III 753.247 12 
Ar li 748 1982 st 210 ^ Ni HI 753.252 30 
N V :    29i 150 39 F J 753.303 4 
As IV 7«<, 3 400 Ar II 753.3654 si 15 2 
F I 748.338 2 Ni III 753.378 10h 

Cr III •748.35 go CI II 753.66 10 
N II 748.369    P S IV 753.76 500 3 
0 I 748.4 -A K VI? 753.877 150 
S IV 748.40 500 3 F I 754.148 
C V 748.43 35 As II 754.176 ü 

F I 748.580 4 II IV 754.194 150 
Kr VI 748.68     ? 150 Ar IV 754.21 160 
F I 748.709 2 As II 754,270 0 
K 748.783 50 F V 754.359 35 
F I 748.946 3 F. HI 754.478 150 

0 I 749.3 -A F V 754.490 60 
Ci III 749.479 150 Sc 754.49 250 
Mg IX 749.55 CI II 754.55 10 
V IV 749.641 40 K IV 754.673 400 
c v 749.66 36 Co II! .54.795 2h 
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754 8239 FINDING  LIST 768. <n 

McmeM Wavcicng'.h Intensity Multiple! Mrmcnl Wavelength Intensity Multiple' 

Ar 11 754.82.19 si 210 2 As 5V 760.8 500 
Ai   VI 754 93 100 Co Mi 760.825 30 J 

Ar IV -S5-21 120 Mg II! 760.981 7 
Co H! 755.253 5 (J V 76! 128 800 3 
S!  I] 755 362 2   -A 6 08 As II 761.148 30 

Co III 755.512 0 Kr II 761.175 600 
Ci V! 755.55 Co III 761.202 1 
F I 753.603 2 As II 761.239 170 
Cr III 755.69 10 Ar IV 761.47 200 
() I 755.8 -A Sc 761.50 400 

Co III 755.972 1 Ar 11 761.5791  s! 60 2 
Co 'Is 756.004 ; () V 762.003 840 3 
Co Hi 756.338 5 Co HI 762.038 1 
CI VI 756.37 Ar l! 762.2000 si 180 2 
Se ViP 756.5 50 Co Hi 762 529 3 

? IV 756 51 246 Co HI 762.694 0 
CI IV 756 56 100 Mg III 762.756 12 
Cr III 756.59 10 Co II! 762.775 50 6 
Ni If] 756.687 100 5 As IV 762.8 200 
() I 756.7 -A N VII 762.88      P 

Mg !!! 756.80S 7 Ni III 762 95! 5 
C v 756.8? 30 Co HI 763.013 0 
As 11 756.92 50 C V 763.07 34 
F V 757.037 100 Co ill 763.131 25 7 
K V 757.112 200 Cu ii 763.29 0 

F V 757.158 35 N HI 763 340 700 ■. 

Fe III 757.167 150 Si XIII 1*3.i*i      P 
K VI? 757 199 200 Kr 11 763.977 480 
Ni III 757.201 50 9 Ni Hi 764.014 100 
Fe III 757.279 150 As II 764.209 25 

Ni ill 757.397 5 Co III 764229 0 
Sc 757.56 300 Ni III 764.354 50 6 
CI VI 757.68 N HI 764.357 "'50 2 
Ni III 757.795 300 4 Cc III 764.363 2 
Ni III 758.039 150 Co Hi 764.418 2 

As II 758.047 50 Ca III 764.699 100 
Co III 758.212 20 7 Co HI 764.866 10 6 
Ne IV 758.32 I5d Co H' 764.959 20 7 
Ca VI? 758.465 50 Co III 765.104 3h 
3 III 758.476 100 N IV 765.148 850 1 

K V? 758.559 50 P IV 765.28 10 
B III 758.668 200 K III? 765.314 200 
0 V 758.678 840 3 Co HI 765.561 3 
Ni HI 758.733 250 4 K HI 765.644 300 t 

Ni III 758.773 250 4 Mg III 765.655 20 

Se IV 759.0 800 N. HI ""•3.726 50 
Ni III 759.098 100 (, Ni Hi 766.000 5 6 
As 11 759.186 50 Kr II 766.705 480 5 
As !I 759.366 150 As II 766.41 0 
0 V 759.44! 800 3 Ca VI? 766.522 50 

Se III 759.54 200 Co Ill 766.667 lOh 6 
Co III 759.592 3 Ni III 766.093 100 
Co III 759.644 3 As 1! 766.97 1 
Se VII 759.8 200 Zn 11 767.050 5 
Br III 759.87 300 Ar VI 767.06 200 

Co III 759.970 0 Cr II! 767.30 10 
Ni III 760.024 15 6 Ni HI 767.400 5 
C V 760..8 37 Cr III 767.61 10 
Co III 760.21. ! Co ill 767.703 20 6 
0 V 760.?'8 7W 3 Ar VI 767.71 too 

fit IV 760.44 ,20 Co III 767.770 15 
() V 760.445 880 3 Cr in 767.83 20 
Ni II! 760.452 10 Ni ii 767.898 1 
Ni III 760.684 5 6 As n 768.091 1.50 
As II 760.766 125 Kr in 768.132 50 
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768.?! FINDING  LIST 779 365 

Hkmcnt Wavelength Intensity Multiple! lilerocnt Wavelength Intensity Multiple! 

Cr ill 768.21 20 Ca V? 774.354 !50 
Co III ■768.458 20 6 Sc  Ii 774.43 200 
Cu !! 768.48 0 () V 774.518 720 8 
Cr III 768.51 30 K  VIH 774.738 >50 
Sc 768 62 150 Cl li 774.76 10 

As I! 768.697 25 Al VIII 774.8 
Ss HI 769019 '0 Se II 775.09 so 
Co III 769.128 10 6 As II 775.198 50 
Ar III 769.15 600 5 Sc III 775.31 50 
Cr ill 769.20 40 Be II 775.362 400 

() 1 769.3528 -A Ni  111 775.364 5 
K V? 769.402 .00 Co III 775.446 2 

() I 769 4083 A Ca IV? 775.526 IM) 
Co III 769 459 3 As II 775.759 0 
Sc III 769.524 10 N  11 77>.%5 1000 7 

As 11 769 60 10 Co III 775.992 10 
Ca 769.602 50 Ni II 776.000 3 
Br III 76963 500 Ni II 776 078 5 
Cr III 769.66 30 J-c III 776.097 150 
Se III 769 74 '.00 P IV 776.37 120 

Sc 769.80 400 Cu II 776.48 0 
K VI' 770.022 50 Se IV 776.5 800 
Co III 770.192 1 Co III 776.688 20 5 
Ni III 770 216 400 Co III 776.794 5 
() 1 770.2600 -A Kr 776.81 150 

K V 770.287 150 Ti IV 776.82 200 1 
Ü 1 770.2907 A Ni III 776.884 5 
Ca III 770.32! 10 Cl IV 7769! 10 
() I 770.3464 -A As II 776.91 7^ 
C IV 770.379 25d 11.17 F I 776 926 4 

Ne VIII 770.409 1000 K VI? 776.957 200 
O I 770.6986 -A F 1 777.010 5 
Co 11! 770.723 2 As II 777.06 15 
As II 770.76 25 Cu III 777.125 200 3 
B il 770.8 -A Ni III 777.181 i00 

Sc HI 770.89 600 Se  III 777.31 800 
Ca VI? 770.928 50 Cr III 777.38 30 
Co III 770.967 0 Ca vr 777.508 50 
Mn III 770.997 0 F I 777.531 4 
CI II 771.00 10 Cl II 777.55 300 

Kr 11 771.027 600 5 B V 777.57     Y 
K VI? 771.)03 250 As II 777.57 150 
K V 771.376 150 As 11 777.71 15 
K V 771.456 150 N V 777.712 35 30 
N II! 771.544 500 8 Cu II 777.7435 0 

As II 771.561 25 Na VII 777.S3 
Ni II 771.626 ! Cr III 777.86 ,0 
Co III 771.638 10 Cr III 777.97 10 
Co III 771.868 30 5 F I 778.059 6 
N III 771 901 55«! 8 Zn II 778.112 5 

Ni III 772.040 200 Cr III 778.12 10 
Kr II 772.112 240 7 N V 778.172 40 3.0 
N III 772.385 600 8 Sc VII 778.2 400 
Ar IV 772.49 10 Cr III 778.29 10 
Ca III 772.498 100 Cr 11! 778.40 10 

Ca 772.641 100 V IV 778.433 0 
N III 772.89! 450 13 K III 778.528 350 1 
N 111 772.975 400 13 Cu 111 778.603 50 4 
Co HI 773.125 1 Ca VI? 778.718 50 
Ni III 773.464 100 Ni III 778 806 500 

Kr 11 773.688 480 8 Ti IV 779.14 400 1 
Cl VI 773.89 Zn I! 779.163 10 
Ca V? 774.088 250 F I 779.192 ? 
13r il! 774.18 300 Cu II 779.7949 8 
K 774.192 50 F I 779.365 6 

H   He   Ii   Be   R   C   N   O   F   Nc   Ha   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Cic   As   Se   Dr   Kr 
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779.43 FINDING LIST 790.688 

Element Wavelength la'eiuity Multiple! Element Wavelength lntenvty Muitipki 

Cr III 779.43 111 O V 784.795 80 
Co II! 779.436 3 P II 734.81 5 
Br VII 779.58 aoo Cu II 784.9125 0 
Ca III 779.608 250 Ni in 785.020 200d 
Co III 779.683 20 5 Ca III 785.12C 150 

0 IV 779 734 200 8 Co III 785.207 10 
0 IV 779.821 400 8 Sc 785.21 450 
Ca III 779.902 SO P II! 785.39 100 
F I 779.910 5 Co HI 785.426 1 
0 IV 779912 500 8 Co HI 785.677 1 

F 1 779.972 2 Fe HI 785.76 70 
Ü IV 779.997 200 8 As II 785.799 0 
Ca 780 116 50 Se V 785.8 500 
F I 780.134 1 Co III 785.883 15 4 
Ne IV 780.25 15d Kr ill 785.968 600 

Ne VIII 780.324 500 Ne IV 786.14 5 
F I 780.390 15 i:i III 786.145 20 
As II 780.46 25 Cc III 786.159 50 
F I 780.519 10 P II 786.18 5 
Nt III 780.572 30 P III 786.24 100 

Sc III "7R0.597 60 Na VII 786.36 
F I 780.713 ; Cl VI 786.44 
Sc III 780.729 80 K V? 786.464 100 
Cr III 780.87 50 S V 786.48 800 1 
Co III 781 130 20 Se II 786.49 400 

Co III 781 250 3 P II 786.52 5 
K 781.338 50 Co III 786.958 8 
Cr III 781.42 40 Cl II 787.15 100 
Ni III 781.486 50 As II 787.224 50 
Kr 781.64 i50 As II 787.37 15 

F I 781.6;i4 3 Co III 787.406 5 
P III 781.7? IliO Co III 787.562 8 4 
Ti IV 781.78 Wj 1 Cl II 787.62 300 
Cr III 781.88 i(i O IV 787.711 850 1 
Co HI 781.983 15 5 Ni HI 788.039 300 

Fe III 782.Ü35 ma Cr III 788.05 20 
Se }l 782.09 20 Co HI 788.057 8 
Kr II 782.0% 60«; 6 Cu III 788.073 400 4 
Cr III 782.26 20 Hi III 788.298 200 
F I 782.378 10 Cu III 788.462 300 3 

Cr III 782.45 10 O V 788.577 40h 
F I 782.575 2 Co III 788 693 2 
P II 782.59 5 Cl II 788.75 400 5 
Se II 782.66 50 Sc HI 788.77 600 
F II 782.72 i Cr in 788.90 30 

Se IV? 782.8 500 S III 788.98 400 10 
P II 782.90 1 Cl II 789.01 700 5 
Se III 782.96 200 Sc 789.21 450 
F I 782.976 5 As It 789.288 15 
P III ''82.98 100 Co HI 789.447 30 4 

Fc \U 783.069 200 Cr III 789.59 10 
A, 783.14 250 Na VIII 789.6       P 
Co III 783.179 10 Co HI 789.662 2 
Ni (II 783 419 30 Cr HI 789.81 10 
As II 785.542 15 Cu III 789.840 200 3 

Ar 783.65 120 As II 789.841 50 
Sc III 783.66 300 Ni III 790.000 20 
P II 783.71 5 F I 790.006 n 

Kr II 783.724 480 "i C IV 790.109 750 1 
P III 783.75 !00 Co III 790.197 50 4 

Se II 783.84 100 O IV 790.199 903 i 
As II 784.26 50 Co HI 790.268 11 
C III 784.393 300 11.45 Ni III 790.450 20 
P II 784.46 ! Cr HI 790.65 10 
K V? 784.713 100 Co III 790.688 1", 
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790 80 FINDING UST 803.490 

Hiciitcir. Wavelength Intensity Multiple) Element Wavele jgth Intensity Multiple! 

Se HI 790.80 700 Se VH? 798.5 20 Ca HI 791.051 25 Ni II 798.518 30 Se HI 791.29 50 Ni III 798.572 2 Cu »II 791.371 300 4 Br III 798.76 400 Co III 791.440 3 Se n 798.'9 20 
0 I 791.5136 80 -A S II 798 92 50 F I 791.875 12 Co Hi 79S.034 o O I 
Cl II 

791.9732 
792.19 

200 
200 

-A Kr II 
S II 

799.087 
799.14 

360 
50 

5 
0 I 792.2330 60 -A Ni II 799.145 2 
0 I 
F I 
Fe III 

792.5063 
792.536 
792.559 

40 
10 

200 

-A Mg IV 
Co III 
Co III 

799.166 
799.237 
799 361 

10 
2 
0 Se III 

Co HI 
792.58 
792.661 

500 
5 

Ca HI 
C II 

799.529 
799.660 

50 
500   -A 12.06 

As II 
Co HI 

792.720 
792.833 

6i) 
5 

As il 
Se Hi 

799.74 
799.76 

25 
4fl0 O I 

O I 
Cu III 

792.9381 60 -A Cu III 799 919 .Oh 792.W1 
793.065 

80 
100 

A 
2 

c n 
C II 

799.928   P 
799 <M4 

25    A 
350  -A 

12.06 
12.06 

F I 
Cl II 
Kr VII 
Cl II 
Co HI 

793.237 
793.34 
793.44 
793.47 
793.600 

1 
300 
600 
300 

2 

5 

5 

Sc 
S II 
Si III 
Se IV 
Ca III 

799 97 
800.04 
800.066 
800.1 
800.30! 

250 
50 

10C 
500 
250 

13 

Kr II 
Sc 
Fe HI 
Kr 
re III 

793.617 
793.93 
794.01 

280 
250 
70 

Ni III 
Zn III 
Co III 

SOO.332 
800.422 
800.445 

100 
3 
2 

794.11 
794.19 

150 
!50 

S IV 
Se II 

800.47 
800.54 

400 
100 

6 

F I 
Zn III 
Co III 
C II 
C II 

794.417 
794.474 
794.493 
794.964 

10 
0 
1 

10 •A 13.05 

Ca III 
Ar IV 
Cl VII 
U VIII 

800.550 
800.57 
800.70 
800.8       P 

200 
200 
150 

2 

795.!3» 100 -A 13.05 Be IV 800.88     P 
Cu III 795.258 2 1 Ca III 800.886 10 Cl II 795.36 200 5 Cr III 801.04 30 Co HI 
Ni II 

79j.475 
795.506 

5 
10 

Ar IV 
Ni III 

801.09 
801.145 

400 
20 

2 
Fe III 795.550 150 Cu HI 801.154 200 4 
F I 
As II 

795.774 
795.94 

2 
1 

Mn IV 
Fe III 

801.194 
801.32 

0 
70 Cr III 796.03 10 P II 801.35 i 

As II 796.528 0 Mn IV 801.355 30 0 II 796.66! 500 11 Ar IV 801.41 400 2 
Kr II 796.668 240 Cc III 80! .493 30 \ 
S III 796.69 400 o Se 11 801.59 300 Se IV 796.8 400 N; HI 801.591 ioo F I 796.982 3 Ar IV 801.9! 2C0 2 Fe HI 797.055 150 K V? 802! 22 100 
Ni II 797.074 200 O IV 802.200 200 Ni II 797.088 150 p II 802.20 i 
Ni III /97.092 30 O IV 802.255 !50 Fe III 797.16 150 Ni 11 802.292 100 Co HI 797.166 2 Co III 802.434 lh 
Co HI 797.312 2 As II 802.83 170 Cu II 797.4552 10 Cu III 802.841 150 1 Cu III 797.566 100 1 Co III 802.943 3 
Mn IV 797.657 40 Se III 803.01 600 Se II 797.69 300 Ni II 803.064 15 
C! II 797.81 10 Mg IV 803.07 1 
Sc IV? 
Mn IV 

798.1 
798.12! 

600 
40 

Si II 
Ca III 

803.234 
803.396 

3ii 
200 

6.07 
S IV 798 28 vm 6 Mn III 803.447 0 Cr III 798.31 1(1 

.    . 
Ni III 803.490 20 
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80? 553 FINDING  LIST 814.71 

Element Wavelength intensity Multiple! Element Wavelength intensity Multiple! 

Ca III 
Ni Ni 
Se IV 
K V? 
Co 111 

803.55} 
803.612 
803. s 
801.826 
80.942 

10 
3 

800 
100 

5 

Fe  )I! 
C  11 
S IV 
C 11 
Co III 

809.675 
809.677 
809.69 
809.693    P 
809.706 

2O0 
400    A 
400 
30   -A 
15 

1205 
2 

1205 
3 

s iv 
Mn IV 
Zn III 
Se V 
Co III 

803.99 
804.052 
804.077 
804.3 
804.495 

400 
10 

5 
500 

ili 

6 As 11 
C I! 
C I! 
Ni II 
Co III 

809.720 
809.747    P 
809 764 
809.772 
809.844 

I 
30    A 

300   -A 
0 
2 

12.05 
12.05 

Ar 
Ni HI 
Si 11 
Ni II 
Ni III 

804.59 
805.007 
805.101 
805.168 
805.263 

6(3 
200 

10h 
150 
20 

6.07 

Ar I 
Ca HI 
Mg IV 
P II 
Cu III 

809.93 
809.930 
809.99 
81000 
810.124 

80 
250 

5 
30 

0 
Co III 
Zn III 
Co II! 
Kr II 
As 11 

805.345 
805.351 
805 379 
805.507 
805.576 

20 
0 
3 

240 
no 

3 

7 

Kr 
K V? 
P II 
Ni II 
Ca HI 

810.20 
810.215 
810.24 
810.292 
810.434 

600 
50 

100 
20 

150 
Mn HI? 
Kr IV 
As II 
Zn III 
Ni II 

805.578 
805.76 
806.016 
806.108 
806.188 

2 
140 

0 
5 

30 

Co III 
Cu II 
() I 
Ca III 
Co III 

810.502 
810.635 
810.6650 
810.687 
810.716 

15 
1 

-A 
200 

10 

12 

C !I 
C II 
Cu II 
C II 
C II 

806.384 
806.533 
806.5472 
806.568 
806.676 

500 
200 

3 
500 
250 

8 
8 

8 
S 

K V? 
Fe III 
Cu II 
O I 
P II 

810.893 
810.940 
810.9984 
811.0512 
811.10 

50 
450 

15 
-A 

20 

7 
5 

C II 
C II 
C II 
Ar I 
Co III 

806 686 
806.830 
806.860 
806.88 
806.962 

150 
300 
300 

80 
3h 

8 
8 
8 

Fe III 
Mg IV 
fe HI 
Cu II 
O ! 

811.246 
811.26 
811.284 
811.29 
811.4968 

250 
20 

550 
1 

-A 

7 

F 1 
Se III 
Ni III 
Co III 
Ni HI 

806.970 
807.04 
807.055 
807.156 
807.213 

150 
500 
100 

1 
30 

2 Ni 111 
<) 1 
P II 
Co III 
() I 

811.568 
811.7064 
811.85 
811.951 
812.0936 

500 
-A 

30 
10 

-A 
Ar I 
Ni II 
Fe III 
As I! 
Kr III 

807.22 
807.39! 
807.547 
807.58 
807.583 

80 
0 

600 
60 

100 

19 

() I 
Ni II 
K 
Mn IV 
Co 111 

812.1594 
812 388 
812.493 
812.499 
812.869 

-A 
100 
50 
40 
10 13 

As II 
Ar I 
Fe IH 
Cc III 
Co III 

807.68 
807.70 
807.855 
807.910 
808033 

5 
80 

550 
15 

3 

19 
3 

Fe III 
Cl VII 
P 11 
Fe III 
Fe III 

812.931 
813.00 
813.10 
813.288 
813.382 

300 
100 
40 

250 
650 

7 
6 

Fe III 
P 1! 
Cu 111 

808.079 
808.25 
808.583 

300 
50 
20 

7 

1 

Br V 
Ni III 
Zn III 

813.40 
813.426 

600 
10 

3 
5 

300 

Zn III 
Co III 

808.606 
808.612 

3 
5 ! 

P li 
Fe III 

813.768 
813.862 

B 11 
Se V 
Ni III 
Fe III 
Ni II 

808.7 
808.7 
808.711 
808.840 
808.933 

700 
10 

550 
5 

.9 
i 

Cu II 
Se HI 
Ni II 
Co III 
Zn 11 

813.8834 
814.04 
814.050 
814066 
814.120 

20 
6C0 

5 
( 
1 

6 

Co III 
Br III 
F I 
Co III 
Ca III 

809.221 
809.52 
809.607 
809.609 
809.642 

15 
300 
125 

10 
100 

2 

! 
 Ji. 

Fc III 
Fe III 
Fe III 
Co Hi 
Cr III 

814.14g 
814.242 
814.565 
814 649 
814.71 

70 
400 
300 

2h 
10 

7 
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814.8 FINDING  LIST 823.03 

element Wavelength Intensity Multiple! Element Wavelength Intensity Multiple! 

Se V 814.8 600 Cu IV 818.988 12 
As !1 814.83 10 Se VII 8190 100 
Sc il 814.86 20 Fe II! 819.066 ^50 
Mg IV 814.88 8 Ni II 819.090 5 
Cr ill 814.90 10 Ni III 819237 10 

Si IV 8:5.049 500 4 Si II 819.49 Oh  A 8.08 
Fe 111 815.363 200 Ni III 819.665 5 
Cr üä 815.40 10 Fe III 819.742 70 
B: II 815.48 250 Fe 11! 819898 200 
Fe III 815.52 70 Co III 820 066 3 

Co III 815.555 25 12 Ar i 820.13 10 
Ni II 815.570 5 Ca III 820.13! 150 
Fe 111 815.612 200 Fe III 820.271 200 
F IV 815.629 10 Fe III 820.409 200 
Ni II! 815.718 5h Cu IV 820.437 13 

S IV 815.97 500 2 Si II 820.516 20h 6.06 
Cr iii 815.99 1Ü Si II 820.63 3b-A 8.08 
Ni II 816.924 8 As II 820.651 1U 
Ni II 816.150 30 Zn II! 820.661 0 
Ni II 816.156 !50 Se II 820.68 300 

Fe III 816.163 400 6 C! VII S20.7 
Ar I 816.23 160 Sc V 820.7 700 
Fe III 816.273 400 6 Zn III 820.735 0 
Cu HI 816.313 0 Ni HI 820.851 50 
Ar I 816.47 160 V V 820.866 15 

Cr III 816.57 16 As II 820.868 20 
As II 816.607 80 Cr III 820.88 10 
Co III 816.617 10 Fe III 820 915 200 
Zn III 816.670 ! Si II 820.9210 st 3h 6.05 
As II 816.755 100 Ar 820.98 50 

Ca VI? 816 805 100 Zn III 82! 070 2 
Kr IV 816.82 360 Kr 11 821.154 360 4 
Co III 816.864 1 Mg Hi 821.369 4 
Cr IV 81692 10 Ni II! 821.373 15 
Se II 816.99 300 Si II 821.450 2h-A 8.07 

Fe III 817038 450 6 Ca III 821.572 300 
Ca III 817.056 250 Ni II 821.612 I 
Fe III 817.166 2G0 Ni II 821.634 20 
Ca III 817.223 50 F IV 821.694 1 
Cr III 817.25 10 Fe II! 821.723 200 

Ft in 817.348 200 Cr HI 821.74 20 
Ca III 817.480 100 Si HI 822.004    P 29 
Se VH 817.5 200 Ar V 822.16! 200 ! 
Ni III 817.544 5 Fe III 822.314 200 
Se III 817.60 400 Ca III 822.432 150 

Br III 817.79 500 Zn III 822.498 0 
Ni III 817.833 20 Cu II 822.500 1 
Cr III 817.87 10 Kr 822,53 100 
Ni II 817.884 I Bt II 822.67 50 
Co III 817.937 ! Si II 822.8613 st 5h 6.05 

C II! 817.950   P 11.14 Ge 11 822.968 0 
Si IV 818.129 550 4 K V? 823.047 150 
Kr II 818 149 480 6 P IV 823.18 800 3 
C III 818.181    P 11.14 Fe III 823.25/ 400 5 
Ca III 818.321 200 N  IV 823.273 100 3.01 

Fe HI 818.J83 200 Ni II 823.277 3 
Ni III 818.389 1 K V? 823.358 150 
Mn IV 818.468 0 Si HI 823.408 180 12 
As II 818.57! 100 Cu IV 823.416 II 
Si li 818.590 2h 6.06 As I! 823.417 30 

Fe III 818.598 250 6 Cu II 823.768 2 43 
Co 10 818.600 20 II Mg III 823.788 7 
Se VI'? 818.6 200 Cu II 823.8378 2 
Zn III 818.682 0 Se HI 823.9! 600 
Fe III 818.98i 70 Cr HI 823.93 10 
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823.998 FINDING  LIST 836.627 

Element Wavelength I&temuy Multiple! F. icmcn' Wavelength Intensity Multiple! 

Al Ii 823.998 80 

1 

K V? 830 785 50 
A* n 824.055 50 Zn III 830.9C1 0 
Ni HI 824 292 20 O IV 831.070 15 
Cu II 824.635 2 Ca III 831 077 200 
P U 824.66 30 Ni HI 83i.329 100 

Zn HI 824.7!1 0 Zn III 831.380 0 
P IV 824.73 800 3 C! IV 831.43 400 
As II 824.763 80 Fe III 831.464 300 5 
re !il 824.800 200 5 Ni II 831.475 2 
Ni II 824.856 2 Ni III 831 487 i 

S III 824 88 400 14 F II 832.035 10 
Ni III 825.300 lOh Co HI 832.050 5 
Zn 825.330 10 Ni HI 832.284 5 
Ar I 825.346 40 Fe III 832.328 300 18 
As II 825.349 30 Zn II! 832.426 0 

Co III 825.403 15 11 Se II 832.74 900 13 
K V? 825.559 50 O 11 832.762 700 ! 
Ca III 825.S80 200 Zn III 832.868 0 
Zn III 825.955 2 O HI 832.927 700 1 
As 11 826.100 60 Se 111? 833.14 500 

Ca III 826.108 200 Ca HI 833.141 150 
Ni III 826 138 500 O 11 833.332 750 S 
Ar I 826.364 80 Fe III 833.532 150 
K V? 826.395 50 Zn n 833.600 lb 
N VII 826.4       P Zr HI 833.600 lb 

Si II 826.42 Ih-A 8.06 O III 833.742 800 1 
Kr 11 826.434 400 3 Ni III 834.058 20 
Ni III 826.501 200 Ni II 834.059 100 
F VII 826.54 Fe III 834.067 250 5 
As 11 826.733 80 Zn II 834.11 6 

Zn HI 826.909 0 Ar I 834.392 240 
Cu II 826.9%1 30 4 O 11 834.462 750 ! 
Ar V 827.052 250 1 Cl IV 834.66 300 
Ar V 827.35 150 1 Cl II 834.67 1000 4 
C! 11 827.75 100 Cl IV 834.84 500 

Fe III 827.777 400 5 Ar V 834.88 200 1 
P IV 827.93 1000 3 F. Ill 834.944 400 43 
Ni (II 828.109 •00 Cu IV 834.957 40 
Ni II 828.152 10 Ci IV 834.97 500 
Ca IX 828.451 100 Ar 1 835.00 240 

Se III? 828.47 600 !     Ge II 835.083 2 
Se II 828.48 800 13 O III 835.096 700 1 
Ni III 828.491 1 O ill 835.292 800 1 
As ii 828.594 iis As II 835.34? 150 
Co III 828.603 l Fe III 835.627 150 

Ge 11 828.67 i Mn IV 835.657 0 
N. II 828.786 ! Sc 835.70 300 
Ca III 828.920 150 Ni II 835.739 0 
Co ill 829.072 10 '     Ar V 835.79 50 1 
Cu III 829.343 5 Ca III 835.861 50 

As II 829.360 50 Fe III 835.917 150 
Fe in 829.375 250 5 Mn HI 835.971 40 
Ca III 829.445 50 Ni II 835.983 75 
V V 829.483 20 Ca HI 836.024 100 
Ga II 829.60 100 3 Cu II 836.0278 0 

Mn HI 829 635 2 Se IIP 836.06 500 
Zn III 829.866 0 Ar V 836 13 100 1 
Ge II 829.91 3 N II 836.187   P 
Se V 830.3 600 N II 836.279   P 
Kr II 830.375 480 4 N II 836.289   P 

Fe III 830.500 70 S III 836.31 400 13 
0 IV 830.506 10 S IV 836.34 400 
Ni III 830 666 10 Fe III 836.521 450 18 
Ni II 830.677 2 N V 836.616    P 
Ca III 830.777 50 N U 836.627    P 
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836.628 FINDING LIST 845.90 

Kiemen! Wavelength intensity M'-luplel Kleinem Wavelength Intensity Multiple! 

Fe III 836.628 200 33 Ni II 841 056 10 
Ca III 836769 200 Fe HI 841.088 300 25 
N Ii 836.837    P Cu II 841 1346 2 47 
Br 11 836.90 150 Ni 11 841.205 0 
Ni 11 836.954 ! P II 841.21 20 

Mn III 836.994 20 Ni HI 841 256 20 
Ni 11! 837.025 20 Cl 11 84! .41 400 4 
Zn III 837 054 G Mn IV M1.53t 0 
N- III 837 266 50 As II 841.625 10 
Co III 837.330 1 Zn III 841.664 0 

Fe III 837 439 450 17 Fe III 841.688 150 
S IV 837.4* 400 Ni III 841.825 2 
Ge IJ 837.«,' Oh Fe III 842.020 400 32 
Zn III 837613 0 Be II 842.025 500 2 
Ni II 837.624 50 Be II 842.031 250 2 

Kr III 837.662 500 Kr IV 842.04 440 
Sc 837.76 300d Mg IV 842 09 6 
Fe HI 837.803 200 Fe III 842.09 300 
Mn ill 837.854 0 Ni III 842.142 500 3 
Ca III 837.91" 30 Cu II 842.4964 3 

Ge II 837.947 20h Ni III 842.546 50 
Fe III 838048 550 17 Fe HI 842.686 300 
Mn III 838.049 0 Ar I 842.81 80 
Co II! 838.133 25 !0 Ca V? 842.950 150 
Ni II 838 224 10 Se III 843.01 900 

Ca HI 838.237 200 As II 843.215 10 
Zn III 838.313 0 K 843.317 50 
Se II 838.43 50 Cr III 843.37 10 
Fe III 838.498 !50 Ge II 843.7165 st 5h 
Ca III 838.501 25 Si II 843.7192 st 2Ch 6.04 

Ni II 838.524 ! C VI 843.72     P 
Zn III 838.658 C Ar IV 843.77 800 ! 
Sc 838.70 300d S II 84.3.82 200 
Ni II 838.834 50 P IV 843.98 40 
Fe III 838.869 150 18 Se 11 844.00 400 

Ge 11 838.91 2h P II 844.01 20 
Fe III 838936 300 17 Kr II 844.064 480 3 
Fe III 838.997 250 Co II! 844.097 20 18 
Fe III 839.092 150 33 Se VI 844.2 500 
Fe III 839.195 150 17 Fe ill 844.284 650 4 

Co III 839.284 30 19 Co 111 844.310 8 19 
Ci II 839.30 200 4 Co HI 844.411 ! 
Fe HI 839.319 300 17 Br II 844.47 20 
K V? 839.439 50 Cu II 844.6128 3 48 
Cu II 839.47 1 P III 844.64 100 5 

Ni Hi 839.478 5 Ni VI? 844.69 200 
Se V 839.5 400 Ni II 844.748 2 
Mn IV 839.514 0 Ni III 844.787 50 
Cl II 839.63 200 4 Fe III 844.838 250 
Fe HI 839.981 200 Ni III 841.859 100 

Ar IV 840.03 600 1 Co HI 844.866 10 10 
P 11 840.04 ! Cu II 844.9122 5 
Fe III 840.14! 250 18 Fe III 844.954 150 32 
As II 840.231 80 P III 845.05 100 5 
Ca III 840.31/ 25 Sc 845.07 700 

Mg IV 840.37 4 Zn HI 845.238 0 
Fe HI 840.381 300 25 Ni III 845.242 «0 3 
Se VII? 840.4 50 Fe HI 845.408 600 4 
Fe HI 840.518 250 33 P HI 345.66 100 5 
Ca HI 840.558 300 Ar 845.68 150 

Fe III 840.629 200 Fe HI 845.686 7C 
Fe HI 840.74! <50 33 Si II 845.7684 st 40h 6.04 
Ci IV 840.K1 400 As II 845.789 80 
Ni II 840...78 5 Se V 845.8 900 
C! IV 840. V3 600 Cr III 845.90 10 
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845.925 FINDING  LIST 855.62 

hlcmeiH Wavelength Intensity Muiuplel Element Wavelength intensity Multiple! 

Fe ill 845 925 450 

  
16 Kr II 850.319 400 2 

I* IV 845.99 80 P IV 850.39 120 
Fe III 846.035 200 Co III 850.424 3 
Fe ill 846 089 15C V  HI 850.49 0 
P III 846 12 100b 5 Ge II 850.495 15h 

P IV 346.12 80b Ar IV 850.r« 1000 i 
Mn III 846.475 0 F III 850.707 3 
P III 846.49 10b 5 O I 850.74      P -A 
P IV 846.49 40'j Cu 11 850.7480 2 
Fe III 846.534 400 4 Br V 850.79 800 

Ca 846.611 150 Ca 850.966 150 
Mn III »«6.667 0 P IV 851.09 10 
Cu IV 846.723 12 he 111 851.150 450 31 
Sc 846.90 600 Cu II 851.3027 25 47 
P IV 847 00 200 ^e III 851.332 450 16 

Br I! 847.35 50 V III 851.36 0 
Al XII 847,4        P Ni HI 851.521 15 
Fe II. 847.425 55(3 Zn III 851.539 0 
Ni III 847 433 300 3 Ni VI? 851 66 200 
Zn III 847.525 0 F III 851 700 6 

Fe III 847.578 450 4 Cl II 851 70 700 
P III 847.66 ?00b 5 As IV 851.7 500 
P IV 847.66 2.40b Cu II 851.7714 2 47 
Mn III 847.691 0 Ni HI 851 788 15 
Fe HI 847.700 400 32 Fe HI 851.842 400 31 

Ca III 847.757 50 Fe III 851.992 400 31 
Ge IV 847.80 60 Kr VII 852.00 KM» 
As II 847.809 25 Se HI 857.10 300 
Zn ill 847.879 0 S V 852.18 500 2 
!:e III 847.924 400 4 Zn III 852.306 0 

F III 847.962 10 Fe III 852.644 150 16 
Fe HI 847.984 300 P III 8^2.68 500 
P HI 848.02 200d 5 Mn HI 852.691 0 
Si II 848 0700 si 5 603 Zn III 852.707 0 
I-e III 848.07 70 32 S IV 852.76 300 

Co III 848.088 30 18 Ni III 852 867 lOh 
P III 848.44 100 5 Cu II 852.9061 3 48 
Cu IV 848.546 12 Fe III 853.045 7(1 16 
Fe ill 848.601 250 4 S IV 853.10 300 
P III 848.64 300d Zn !I1 853.220 0 

As II 848.692 80 P 1:1 853.35 10 
Fe III 848.729 250 Ni III 853.398 5 
Cu n 848.8075 15 48 . e III 853.456 70 31 
F III 848.915 3 Cu II 853.5644 1 
Fe III 848.977 200 4 Fe III 854.073 300 3 

Zn III 849.117 0 Fe III 854.205 70 2 
V III 849.15 15 P III 854.22 100 
Mn III 849.175 0 Fe III 854.367 400 16 
Co III 849.210 0 Se VII? 854.4 600 
S V 849.24 600 2 Mg IV 854.409 20 

As II 849.294 60 K V? 854.416 100 
V III 849.32 0 Se II 854.46 50 
Cu II 849.3594 3 47 1-3  III 854.532 150 
Zn III 849.386 0 As II 854.727 150 
Ni II 849.398 5 Kr HI 854.73 500 

Co III 849.485 5 K V? 854.771 50 
Br II 849.52 100 S V 854.80 700 2 
Fe III 849.524 300 32 P III 854.86 100 
Fe III 849.569 250 Ca VI? 854.923 150 
SJ II 849.60 400 Al III 855.0340 400 

P IV 849.76 «60 Ni II 855.282 5 
Ni III 849.810 5 Fe III 855.336 70 
As III 849.9 450 Fe III 855.441 200 
Co III 850.067 3 Cu II 855.4762 5 48 
Si II 85(1.1409 st 10 6.03 P III 855.62 500 4 
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855 660 FINDING   LIST 864 1546 

!: lernen! Wavelength Inltosity Multiple! F'. lenient Wavelength Intensity Multiple! 

(a III 85V660 100 
! 

V ni 860 06 0 
Cu !i 85   7002 ■ 0 48 Zn III 860.062 Ü 

Ni III 855 719 2 N  ! 860 15 4 
Br V 855.79 100 N  11 860205    P 
Se 11 85581 100 Ni III 860.238 150 

K  IV" 855 815 100 Zn III 860 286 0 
Fe  111 855 879 150 Fe II! 860.315 300 2 
Ni 111 855 922 lOOd P IV 86045 80 
he 111 855.935 «50 S V 860 46 500 7 

Ca III 855 978 25 V  11! 860.55 0 

Fe 111 856039 150 Si IV 860 551 20 12 
IV  !1! 856 244 70 Si IV 860560    P 12 
Br !1 856.» is() Fe III 860.565 150 
Fe HI 856.325 1UÜ Sc VII? 8606 300 
Fe  III 856.480 70 Ni III 86CM2 300 2 

Ge II 856 4880 «I lOh Cu I! 860.7217 I 4' 
Ni 111 856.506 50 2 Zn II! 860.808 0 
Ca 856.615 20(1 Ca VV 860.827 100 
Ni III 856.684 50 N  1 86085 4 
Al 111 856.7457 500 Fe II! 860.889 15(1 

Ca 856.791 200 Ni 11! 860 905 10 
P ill 856% 200 Ca 860.983 50 
As II 857.032 25 Fe III 861 087 150 
Ni III 857.087 200 1 Si IV 861.118 c 12 
Mg !V 857,292 1M> N  1 861.15 1 

Fe III 857.392 300 2 Fe in 86! 284 250 li 
Ni II! 857.550 50Si As II 861.467 •j 

Fe III 857.690 300 P IV 86! .55 40 
N I 857.77 2 P 11 861.61 10 
S V 857.87 500 2 O i 861 63      P A 

C II 858.0918 ST 500 4 Zn III 861 667 0 
I» III 858.14 100 (ie II 861 68 lOf 
Zn III 858,152 0 Fe II! 861.76! 550 2 
Ni III 858 198 20 V III 861 81 40b 
A-, II 858.280 125 Fe III 861.832 650 2 

N  I! 858.376    P 100 Cu 11 861.9936 40 42 
Mg XII 858.4        P V III 862.07. 15 
Cu II 858.4869 25 47 Fe II! 862.028 300 -t 

(' II 858.5590 Si 900 4 Cu IV 862.12 14 
Fe III i>58.565 250 3 N  I 862.14 5 

Cu U 858.5667 25 Fe III 862.191 150 1 

Fe III 858.602 409 2 Gc II 862 2339 sf 50b 9 
Co U 858663 1 Fe III 862.326 150 
N I 858 80 2 Fe II! 862.468 200 
Ni III 858.861 20h Ki III 862.582 600 

Co 111 858 975 15 17 Fe III 862.735 300 2 

Kr II 859.037 400 4 Cu II 862.8726 T 

Fe III 859.086 200 Ni HI 862,882 300 2 

Cu II 859.1509 0 N  I 862 9! 5 
V ill 859.24 15 V III 862.92 25 

Mg IV 859.26 2 Fe III 863.004 70 
N I 859.35 1 N ! 80.15 3 
Ni III 859.387 20 Ni III 863.217 300 ; 
P III 859.41 10 V HI 863,22 10 
As II 859.472 60 Fe 111 863.232 250 

V  II) 859,57 <; Fe III 863.302 250 
Fe III 859.626 400 2 P IV 863. M 120 
P III 859.68 800 4 Mg IV 863.70 1 
As 11 859.682 125 Fe III 863 73( 70 I! 
}■■: III 859.721 5.50 2 Zn HI 863.850 i 

N  I 859 76 2 V U! i.i     -) 25 
Zn Hi 359.760 0 Fe !'l t.:    ,.. 4 400 3 
Fe  III 859.838 400 M            ; Ca III «4.035 150 
Ni  III 859 854 50 i B   I 864.0?' 10 
Zn III 859.895 0 

, __   .    J 
Cu 11 864.15.46 '.0 

849 
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»642138 
FINDING LIST 87511 

Cu II 
v m 
Fe III 
he 111 
Ca III 

V III 
St II 
Cl II 
V III 
Kr I| 

Mn IV 
N I 
P IV 
Fe III 
Mn III 

Cl IV 
O  !! 
P1I 
P V 
Co Hi 

N  I 
Ca III 
Mg IV 
S II 
Fe II! 

Co III 
Sc il 
B V 
N I 
Mg II! 

Cr III 
S II 
As III 
Ca II 
Mn III 

Mg IV 
Ar I 
P IV 
Fe III 
Sc 

Ni III 
S II 
Ni III 
Cu IV 
S II 

Ni III 
Ca III 
Fe III 
Cu II 
Se II 

K V? 
As I! 
K V? 
Ge IV 
Sc 

Fe III 
K V? 
Cu IV 
N I 
Fe III 

Kr II 
Cu II 
Sc 
Cu II 
N I 

864 2138 
864.27 
864.375 
864.425 
864 470 

864.47 
864.59 
864.67 
864 68 
864.821 

864 850 
864 92 
865 04 
865.267 
865 276 

865 3 
865 3902 
865.44 
865.44 
865 367 

865.62 
865.629 
865.724 
865.87 
865 896 

865.898 
865.90 
865.93     P 
865.93 
865 935 

866 19 
866.23 
866.3 
u§f. *427 
866.47? 

866.741 
866.80 
866.84 
866.905 
867.01 

867.023 
867.15 
867 194 
867.440 
867.50 

867.508 
867.545 
867.639 
867 7336 
867.83 

867.921 
868.027 
868.140 
868.30 
868.32 

868.450 
868.55. 
868.619 
868.78 
868 836 

868.87! 
869.0641 
869.13 
869.3360 
869 66 

10 
190 
150 
250 

50 

40 
20 

500 
50 

480 

iOO 
5 

120 
70 
0 

40 
iöö 

1000 
0 

5 
!0C 

8 
50 

250 

0 
50 

3 
4 

«0 
100 
300 

6 
30 

200 
20 
70 

2Ö0 

50 
MX) 
:oo 

18 
100 

300 
200 
300 

8 
300 

50 
10 
50 
,50 

600 

250 
50 
13 

5 
300 

480 
10 

200 
25 

5 

3 

17 

Ni III 
Ar I 
Ni III 
X  V? 
N  1 

Co III 
Fe III 
Ca III 
Mn III 
Fe HI 

Fe III 
N I 
Cu II 
Mr. Ill 
Fe III 

As II 
-Cr III 
Ni III 
Zn III 
N ) 

Se II 
Cu II 
Ar III 
As HI 
P V 

As II 
Fe i 1 
As III 
Mg III 
As II 

Se II 
N HI 
Mn III 
F- III 
Fe III 

Cl II 
Mn HI 
Se II 
Ge II 
K 111 

Zn III 
P II 
Fe !H 
Fe III 
Zn HI 

Cu II 
Fe III 
Mg III 
K III? 
Fe III 

Ca III 
K III? 
Fe III 
Sc 
Co III 

Zn III 
Fe III 
K V? 
As I! 
K V? 

Ge II 
Cr III 
Fe III 
N I 
P IV 

869.702 200 
869 75 100 
869 926 10 
869.965 150 
870.00 3 

870 007 15 
870 04! 200 
870.152 25 
870.169 20 
870.235 150 

870.274 150 
870 40 3 
870.5389 8 
870 5% 10 
870.621 300 

870.747 150 
870.842 400 
870.845 200 
870 890 3 
871 01 1 

871.02 200 
871.0676 8 
871.10 500 
871 1 500 
871.40 lOOOd 

871.410 10 
871.552 150 
871.7 750 
871.720 40 
871.823 125 

871.83 400 
871.850 10 
871.851 0 
871.968 250 
872.027 250 

872.20 10 
872.26! 20 
872.27 50 
872.3075 st !0 
872.313 200 

872.633 0 
872.84 5 
873.080 200 
873.130 150 
873.207 0 

873.2629 15 
873.462 550 
873.580 20 
873.865 !G0 
873.988 70 

874.009 25 
874.045 150 
874.129 150 
874.18 300d 
i.74.294 10 

874.542 0 
874.560 70 
874.883 50 
874.893 150 
8^4.985 50 

874.99 lOf 
875.05 20 
875.090 15« 
875.092 5 
875.13 440 

16 

42 

43 
38 

16 

850 
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S'5 20 FINDING LIST 8*4 M» 

ffcmcr.. Wavelength latently Mulupiei Eleaem WxveleDgth !mcn-.il> Mutoptet 

N   I 875 20 5 Ar 1 879.95 120 
C* 11! 875 m 2« As II 87*989 80 
Ft HI 875.42) 300 Fe III 880 008 30C 
G* 11 m.*m st ICOh 9 Ni HI 880 028 20 
Ar III 875 53 450 1 V III 830 08 50 

U« II 875.5766 tt 10 9 Mg 111 880 107 7 
Mo IM 875.627 0 Cu II 8803230 5 4 3 
Ni 111 875 641 150 Fe HI 880 447 400 24 
N I 875.79 5 Mn III 880 648 0 
Fe l!l 876 021 30n Fe HI 880.949 400 2« 

Ar I 876 06 ;>oc 4 Co HI 880 950 1C 9 
N 1 87607 4 Zn 11 881 06C 15 
Mg HI 876.312 7 Fe HI 881.088 450 30 
Fe III 876483 200 K V1 88! 405 150 
Fe ill 876.564 200 Fe  III 881.477 200 

Co III 876.594 5 Mn III 881 553 0 
N I 876.64 2 As II 881.557 125 
Kr 111 876 676 500 Zn HI 88! 565 0 
Fe III 876.679 200 Cu IV 88! 589 11 
Cu II 876.722? 20 Ni 1! 881.608 2 

Cr III 876.79 10 As II 881 805 20 
Ni I! 876.829 0 Co III 882.025 0 
Zn 11 876.84 4 Se HI? 882.13 500 
N I 876.99 2 F III 882.136 < 
Cu !I 877.0121 25 Fe HI 882.147 250 24 

P IV 877.49 440 K vn 882.184 100 
Mg IV 877.495 5 Mn HI 882.227 0 
Cu II 877.5548 20 42 Fe III 882 295 70 
Mn HI 877.561 30 B II 882.543 3&> 
As III 877.7 350 Se 11 882.61 600 

Mn 11! 877.777 0 Ni III 882.642 20 
0 I 877.7983 80   -A B II 882.681 300 
Cr III 877.81 100 O I 882 8895  P -A 
Cu I! 877.8471 15 Cr III 883 00 50 
Ni III 877.352    P Kr 883.00 60 

0 I 877.8787 200    A Fe 111 883.090 200 
Ni III 878.078 30 F VII 883.110 10 
Co III 878.080 0 Cl V 883.13 400 
Cr III 878.20 100 Co III 883.154 5 
0 I 878 2007 P ■A Ar VII 883.17      ? 

Fe III 878.287 250 Ar III 883 !8 450 i 
Cr III 878 39 100 Cu H 883.2800 5 
Co III 878.543 10 9 Co HI 883 345 1 
Cu II 878.6986 50 42 Si III 883 398 !00 27 
Ar III 878.73 600 1 S V 883 59 200 

Mg III 878.847 7 Fe HI 883.688 400 30 
Co III 878.963 5 Co III 883.703 2 
0 1 878.9720 60   -A Se !I 883 77 50 
O I 879.0194 40   -A Cu II 883.8390 5 
O 1 879.1001 80   -A Ni HI 883.849 50 

Se III 879.15 TOO As II 883.921 125 
Si ill 879.233 10 :.i. Co HI 883.960 0 
P IV 879.31 80 Cu II 884 1332 SO 44 
Zn III 879 380 0 Kr II 884.141 600 3 
Mn III 879.466 10 V IV 884.146 30 

Ni HI 879.47! 50 Cr III 884 18 20 
Fe III 879.505 250 Co III 884.192 2 
() 1 879.5507 60    A Fe HI 884.263 250 
As II 879.563 125 Mn III 884.301 n 

F III 879.59 Mn III 884 341 200 

Ar III 879.67. 40C i V HI 884.42 0 
Mn HI 879.642 0 Cu il 884.4346 8 75 
Mn III 879.693 ICO S V 884.46 200 
V 111 879.76 0 C III 884.516 800 11.28 
Cu II 879 8912 7 Fe HI 884.600 300 30 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg   Ai   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   tu   Zn   Ga   Ge   As   Se   Br   Kr 

851 



884 6967 

Mg II 884 6%? P 
Mn III 884.697 o 
Mg I! 884 7189 P 
tu II 884 8262 5 
Mn IM 884 978 0 

Co III 88.V0H o 
Ni III 88> 10} 3 
N I 885 387 j 
Ni HI «5.455 2 
Br II 885 48 100 

N I 885 682 i-s 
3 V 885.77 100 tu II 885.847» 25 
Ge II 885 9663 »t 20 N I 885 973 6 

Fe III 8X6 !38 70 
Mg 11» 886 158 7 
N 1 
Kr I! 

886 226 
886 300 

9 
800 N I 886 332 8 

Co II! (,86.378 s 
N 1 S86423 8 

iO 
Cu II 886.5111 
Se VI 8868 Soil N 1 886.829 6 

Cr II! 886.84 10 
10 

Ni ili 886 924 
As !l KSr. 441 40 Cu II 886.9434 60 N  I 887016 4 

Ff Hi 
Ar III 
Se III? 
N 1 
Sc 11 

887.372 
887.40 
887.45 

200 
500 
300 

887.457 
K87.48 

II 
500 

Cr III 8-17.57 10 Mn <U 8Ü7.68I 0 
Co III 8>:7,777 o 
Co III 887.988 0 
N I 888.022 10 

Sc II 888.1)6 200 Cl II 888.07 400 
Cr 11! 888.25 !0 
N I 888.372 g 
Cr III 888.54 10 

As II 888.584 80 Zn n 888 620 f. 
Ke II! 888.777 150 Ni 1! 888.818 s 
As III 889 0 600 

Er II 889.2: UK"" 
Cr III 889.33 80 
Mn III 889.608 20 Br H 889.7 20 

100 
Si I! 889.7228 s! 

Mg III 889.888 20 
Fe III 890.008 150 Ni II! 890.131 S 
Cu II 890.5669 60 Se II 890.59 600 

Sc HI 890 68 300 Fe II! 890.755 600 F V!I X90.786 5 
Ca 890.892 10(1 Kr II 891 006 720 

FINDING  LIST 

Muiuplet |      Hrictfnt 
 T 

: 

42 

4i 

15 

6.02 

15 

4! 

Mg IV 
Fe III 
Fe II! 
Si III 
As II 

Co III 
Si H 
Al III 
Ni III 
Cr HI 

Mg IV 
Mn III 
Cu II 
Fe III 
K IV? 

Ca IV" 
As IV 
Zn !I 
Co HI 
Co III 

Ar 
Ni III 
Ci II 
Cu II 
Co III 

Mn 111 
Al III 
Al III 
Ni II 

e III 

V III 
Cu II 
/'r I 
t V 
Mr  III 

V i 
Mn   I! 
Mg HI 
Cr !II 

|     Cl V 

Se II 
Ni  II 
Ne VI! 
Cr III 
Si IV 

Mg III 
Ni II 
Si IV 
V  II! 
Cl li 

Fc ;n 
Ni II 
Fe III 
Fe II 
Mg III 

Hr II 
Cu  II 
Mr.  II! 
Cr  III 
Mn III 

Cu  I! 
Fe III 
Co III 
Mn  HI 
Fe III 

Wavelength 

691 01 
891.172 
891.442 
891.479    P 
891 587 

891.902 
892 0007 st 
892.0242 
892 041 
892 09 

892.22 
892.393 
892.4144 
892.417 
892.621 

892671 
8^.7 
892.914 
893.045 
893 095 

89.3.50 
893.533 
893.56 
893 6777 
89^.713 

893.786 
893 8874 
893.8969 
894.004 
894 008 

894.13 
894.2274 
894.31 
894.34 
894 586 

894.59 
894.644 
894.744 
894.86 
894 91 

894.99 
895 093 
895.18  P 
895.19 
895.228 P 

895.324 
895 458 
89;*.''58    p 
895.88 
895.95 

896 .172 
8<\>.I68 
'■96380 
896.504 
896.640 

896.64 
8%. 7588 
896.78i 
896.82 
896.975 

896.9762 
897.580 
897 686 
897.714 
897.747 

Intensity 

I 
650 
550 

125 

5 
200 
400 

3 
10 

1 
20 
50 

400 
100 

150 
500 

10 
15 
8 

50 
50 

300 
SO 

8 

JO 
50 

«0 
2 

250 

0 
40 

200 
400 
350 

0 
8 
7 

10 
100 

50 
1 

10 

12 
15 

5 
300 

70 
5 

70 
% 
4 

500 
60 
40 
50 

120 

40 
70 

i 
!00 
150 

897.747 

Mulliplci 

15 
15 
26 

6.02 

41 

15 

2 
40 

41 
3 

17 

!7 

2 

40 

40 

85? 



897.7932 FINDING LIST 908.2332 

Element Wavelength Intensity Multiple! |      Element Wavelength intensity Multiple! 
Cu 11 
Kr ill 

897.7932 
897.806 

15 74 !  1 - 904.4801 ST 600 3 
Ca 
Mn III 
Mg III 

897.972 
898.103 
898.207 

50 
0 

12 

Ar 
Gc II 
Ni 11 

904.657 
904** 
904.90 
904.986 

3 
80 
2f 
1 

Kr 
Ni 11 
As II 
Fe II 
Fe III 

898.39 
898.716 
898.768 
898.776 
898.305 

200 

125 
10 
70 

-* | 

F HI 
F IV 
N I 
F IV 
As II 

905.048 
905.14 
905.223 
905.224 
905.240 

6 

6 
60 

100 
Ni i! 898.821 Sc 

Fe III 
Cr III 
N I 

0 III 
Co in 
Ft III 
V HI 

898.957 
899.025 
899.052 
899 18 

400 
1 

70 
5 

17 
905.28 
905.338 
905.35 
905 40 

200 
450 

50 
2 

!4 

Ni 11 905.634 100 
Si 11 
Fe III 
Ge II 

899.4063 st 
8/9.417 
899.649 

10 
550 

5 
50 
50 

6.01 
37 

Cr HI 
Ni 11 
Si i: 
N I 
N I 

905.66 
905.6% 

too 
3 

Cu II 
Cu 11 

899.7888 
899.7922 

4! 
41 

905.71 
905.787 
905 839 

0   -A 
11 
12 

8.95 

Ni III 
Mn III 

900.008 
900.286 

100 N I 
S V 
Cr HI 
Fc HI 
Ge II 

905.916 11 
Ar IV 
Fe II 
Fe HI 

900.36 
900.360 
900.432 

200 
100 
ISO 

31 

905 92 
905.92 
905.964 
905.9771 st 

200 
10 
70 

200h 8 
Ni II 
Mn HI 

900.510 
900.594 

0 
80 
10 

Br II 906.00 500 
Ge 11 
Se III 

900.618 
900.79 

Cu II 
Ni 11 
Si 11 
N I 

906.1134 
906.123 

40 
15 

40 

As III 900.9 300 
906.126 
906.206 

0  -A 
11 

8.05 

S V 
Fe HI 
Ni II 

900.93 
900.940 
901.007 

200 
200 

Ni II 
Cr HI 
N I 
F HI 
Si II 

906.237 
906.29 

2 
10 

Fe HI 
Cu II 

901 034 
901.0731 

300 
60 

14 
40 

906.433 
906.577 
906.586 

13 
3 
1   -A 8.05 

Ar IV 
Si II 
Ni II 

901.17 
901.7359 st 
901.737 

400 
20 6.0! 

Cr III 
Cl II 
N I 
Se II 
N i 

906.59 
906.60 

80 
10 

Ar IV 
Ni II 

501.80 
501.999 

80 
50 

906.617 
906.63 
906.730 

12 
800 

12 
4 

F HI 
Mn HI 
F HI 
Mn III 
Ni II 

902.239 
902.316 
902.425 
902.502 
902.687 

3 
80 

150 
1 

s n 
p in 
Cr III 
Ni II 
Sc 

906.87 
906.89 
906.90 
906.906 
906.95 

300 
5 

ISO 
1 

700 

2 

Mg IV 
S V 
Mn III 
Fe HI 
Mg HI 

902.80 
902.80 
902832 
902.869 
902.923 

1 
100 
60 

200 
7 

P II 
Si 11 
Fe III 
N I 
N 1 

906.987 
907.033 
907.041 
907.07 
907.28 

10 
0  -A 

70 
4 
4 

8.05 

Ni II 
Sc 
Zn 
As II 
Cu II 

902.9% 
903.19 
903.194 
903.521 
903.5290 

75 
500 

15 
150 

I 41 

N I 
Mg h 
Mg II 
P 11 
I» IV 

907.337 
907.3752 P 
907.4115 P 
907.5', 
907.59 

7 

40 
80 

C II 
F IV 
Co III 
Mn HI 
F III 

903.6235 ST 
903.64 
903.730 
903.901 
903.96 

6(30 
35 

5 
80 

3 

3 Ni 11 
Ni II 
Si 11 
Se 11 
Fe III 

907.630 
907.692 
907.762 
907.81 
907.891 

50 
10 
0  -A 

200 
250 

8.05 

C 11 
C II 
Ni II 
Ni HI 
Fe III 

903.9616 ST 
904.1416 ST 
904.205 
904.294 
904.320 

800 
1000 

2 
50 

200 

3 
3 

_l_ 
P IV 
Fe HI 
Sc 
Sc 
N I 

908.05 
908.13! 
908.18 
908.23 
908.2332 

160 
300 
700 
700 

3 
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908.258 FINDMG LIST 917.273 

Kleinem Wavelength late Butty Multiple« Element W-ivcicegth Intensity Multiple! 

Ni II 908.258 40 Co III 912817 2 
P II 908.38 1 Cr HI 917.83 10 
Si II 908.461 1    -A 8.0S Se II 912.89 900 12 
Co III 908.491 5 Si II 913.012 10  -A 8 04 
Ge II 908.50 10b Fe III 913.132 70 

Ni II 908.584 20 Cr in 913.18 10 
Mo Hi 908.60'/ 10 Ni H 913.187 2 
Sc 908.73 900 Co HI 913.239 2 
N I 908.7958 1 Si 11 913.264 3  -A 8 04 
Fe III 908.800 70 Ni II 913.279 3 

Mo III 908.826 0 F II 913.303 3 
F IV 908.837 100 Fe III 913.324 70 
Fe III 908.885 150 Cu II 913.5018 0 
F IV 908.958 150 ? II 913.59 10 
Ge II 909.050 5 Ni II 913.678 75 

Fe III 909.178 250 As II 913.727 125 
Si II 909.209 3   -A 8.05 Cr in 913.75 30 
Fe III 909.279 150 Si II 913.853 20  -A 8.04 
Mg IV 909.37 10 Ni II 913.909 15 
Ge II 909.432 3 Fc in 913.919 150 

Mn III 909.628 0 P HI 91399 500 3 
Ni II 909.683 10 Cr III 914.08 80 
N I 909.6976 ST 9 Mo III 914.199 0 
Mg III 909.730 7 CM II 914.2133 80 38 
P III 909.85 100 Ni II 914.343 50 

Cl II 910.25 10 Ge II 914.444 2 
N I 910.2785 ST 6 Si II 914.476 2  -A 8.04 
F III 910.334 6 Cl V 914.5 
Co III 910.415 0 H I 914.576   P 2 17 
S II 910.49 300 2 Cr III 914.67 10 

Cu II 910.5185 15 40 Ni II 914.743 40 
Fe III 910.639 200 As II 914.746 80 
F HI 910.645 6 F II! 914.836 3 
N I 910*456 ST 5 Cl II 914.90 100 
Fe III 910.693 250 H I 914.919   P 2 16 

Co H! 910.721 0 Ge IV 915.00 160 
Br II 910.73 200 Cr III 915.02 20 
Cr III 910.75 50 Mn III 915.206 r. 
P II 910.88 5 Br II 915.26 200 
Fe III 910961 400 C VI 915.30     P 

F III 911.164 20 H I 915.329   P 2 15 
Cr III 911.17 50 Fe III 915.455 200 
V II 911.18? !5 Ni II 915.471 1 
Fe »M 911.205 70 N n 915.612 700 2 
Ge II 911.258 15b H I 915.824   P 3 14 

Fe III 911.265 150 Sc 915.85 200 
Kr II 911.394 600 2 Ni II 915.877 75 
Sc vM.50 200 Ni II 915.920 30 
Cu II 911.6301 1 N II 915.962 700 2 
Cu II 911.6793 1 N 11 916.012 800 2 

Br II 911.72 250 N n 916.020 too 2 
s in 911.77 20 Cr III 916.21 20 
Cu il 912.0248 0 Mn III 916.428 4 
F HI 912.090 6 H I 916.429   P 3 13 
Sc 912.15 200 Ni II 916.449 t 

Fe II 912.197 150 Mn ill 916.649 90 
Cr HI 912.26 W N II 916.701 1000 2 
C! II 917.34 10 N II 916.710 800 2 
Si II 912.375 5   -A 8.04 Ca 916.917 100 
Cu II 912.4162 3 Ni II 917.017 10 

Si II 9J2.459 5   -A 8.04 P III 917.13 400 3 
Cr HI 912.57 100 As II 917.131 100 
Fe II! 912.683 300 Mn III 917.175 2 
S II 912.74 300 2 H I 917.181    P 4 12 
Fe HI 912.794 200 Mn III 917.275 4 
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917.278 FINDING LIST 927.837 

Element Wavelength Intensity Multiple! F. lernen! Wavelength Intensity M'jltipkt 

Ca 917.278 115 Cu II 922.4161 20 73 
Cu II 917.3058 20 38 Cr HI 922.47 200 4 
Ma III 917.334 1 N rv 922.519 W) 3 
Cr HI 917.40 10 Br II 922.56 MX) 
Kr II 917.427 1000 1 O VUI 922.6       P 

K V? 917.498 50 Se II 922.90 50 
As II 917.513 150 N rv 923.057 700 3 
Fe III 917.684 150 Co HI 923.075 10 14 
Cr HI 917.75 20 H I 923.150   P 10 i 
Mn II! 917.797 8 Fe m 923.215 70 

F«r III 917.932 250 N IV 923.220 1000 3 
Se II 91794 200 o rv 923.367 200 
Ni II 917.%?. 15 o rv 923.433 120 
Ni II 918.022 3 Cr III 923.55 200 4 
As II 918.115 150 N rv 923.675 800 1 

Fe II 918.118 4A> Kr I 923.713 
H I 918.129 F 5 11 Cr IU 923.81 100 4 
Cr HI 918.18 10 Fe II 923.884 200 28 
Mn III 918.201 0 Zn II 923.969 0 
Co III 918.233 1 Cr in 924.07 200 4 

Kr 918.34 400 Cu II 924.2386 50 38 
Mn HI 918.43 1 N IV 924.283 850 3 
Cr III 918.50 10 Cr HI 924.32 200 4 
K VI? 918.581 100 Ni II 9/24.710 1 
Cu IV 918.652 11 F HI 924.716 6 

Mn HI 918.678 3 Ni II 924.783 10 
As II 918.706 10 Ni II 924.912 20 
P III 918.71 500 3 Fe II 924.970 100 30 
Mn HI 918.771 0 As IV 925.0 50 
Fe HI 918.800 70 Cr HI 925.03 200 4 

S II 918.82 309 Co HI 925.045 8 14 
Se II 918.84 400 Cu II 925.0992 30 38 
Mn III 918.849 3 Ni II 925 100 2 
Ni II 918994 150 Cu II 925.1098 30 
Mg IV 919.03 50 Cu It 925.1263 30 38 

Ma HI 919.078 0 Be II 925.20 100 
Fe II 919.095 10 Co III 925.230 0 
Kr in 913.I46 150 Cr ID 925.3.5 150 4 
As II 919.152 150 Cr in 925.49 150 27 
Cr HI 919.19 30 Ni II 925.578 ! 

S II 919.24 100 D I 925.974   P 7 
Mn HI 919.288 0 Mn III 925.974 50 
H I 919.351 P 7 10 Zn 926.083 10 
Ge II 919.57 15f Mn 01 926.183 80 
Ar II 919.7810 st 1000 1 Fe II 926.220 400 25 

F IX 920,3 P H I 926.226   P 20 7 
Co in 920.371 2 Se II 926.38 100 
Ni II 920.451 to Ge II 9264736 si 20 
Ge II 920.5537 st 400h 8 Cr III 926.52 150 27 
Ge II 920.7195 st Co III 926.591 0 

Cr III 920.73 30 4 Fe II 926.618 60 30 
H I 920.963 P 9 9 Zn 926.892 10 
Se II 921.12 500 Fe II 926.900 160 24 
Br II 921.16 250 Ge II 926.93 2 
0 IV 921 296 120 Cl II 926 96 10 

Ni II 921.299 1 Cr in 927.16 200 27 
0 IV 921.366 150 Fe II 927.176 40 28 
Ni II 921.730 75 Co III 927.224 5 
P in 921.86 500 3 Kr 927.37 120 
N IV 921.992 850 3 Sc 927.54 400 

0 I 922.008! P -A 8 As HI 927.6 600 
Cu II 922.0190 60 37 Fe II 927.632 60 30 
0 I 922.0727 P P 11 927.771 10 
Cr HI 922.19 50 4 Ni II 927.820 5 
Ni II 922.331 15 F IV 927.837 10 
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928.004 FINDING LIST 939.5232 

Element Wavelength Intensity Multiplrt Element Wive length Intensity 
Fe HI 
Fe II 
Si II 
Fe II 
Fe III 

928.004 
928.107 
928.297 
928.470 
928.474 

250 
200 

5   -A 
UCSJ 
JO* 

26 
8.03 

29 

Ni I) 
AI II 

!    Mn III 
Fe III 
Ca III 

933.866 
933.95 
934 594 
934.703 
934.875 

i 

Ö 
IG 

450 
50 

10 

P II 
Mn III 
Kr I 
Mn MI 
As II 

928.550 
928.672 
928.711 
928.886 
928.941 

SO 
150 

250 
100 

Cr III 
Mn III 
Co III 
Cu II 
Ni II 

934.91 
934.950 
935.003 
935.0577 
935.085 

10 
20 

3 
60 

2 
3S 

Ni II 
Fe III 
Si II 
K VI? 
0 I 

928.953 
929.163 
929.206 
929,374 
929.5168 P 

3 
300 

1   -A 
50 

8.03 

Cu II 
!    O I 

Ni II 
Cu II 
Al 11 

935.0855 
935.1930 P 
935.200 
935.2325 
935 29 

60 
-A 

1 
40 

1 
33 

Fe II 
Ni II 
Fe II 
P II 
Hi II 

929.538 
929.586 
929.612 
929.642 
929.681 

200 
1 

MM 
50 
3 

25 

28 

Cu II 
Mn III 
Mn III 
Fe II 

i   cu n 

935.3434 
935.36 
935.563 
935.783 
935.8977 

20 
I 
0 

10 
60 

37 

22 
35 

Cu II 
M< iV 
Si a 
N   a 
Cu II 

929.7020 
929 784 
929810 
929.831 
929.8930 

2 
30 
20  -A 

5 
< 

8.03 

)1 

Si III 
Si III 
Si Hi 
Si III 

]    Si HI 

936.056 
936.058 
936 060 
936.077 
936.079 

25 
2 
l 

18 
2 

44 
44 
44 
44 
44 

U..  .'•' 
Fe II 
Fe 11 
Fe II 
Si II 

9».T*V2 
930.5**0 
9J9.165 
930.219 
930.242 

5 
200 
200 
200 

0   -A 

27 
29 
24 

8.03 

Si III 
Ni II 
Ci III 
Mg IV 
Fe II 

936 100 
936.188 
936.28 
936.30 
936.484 

12 
1 

100 
2 

60 

44 

23 
O 1 
K VI? 
D I 
Fe II 
Sc 

930.2566 P 
930.318 
930 495    P 
930.558 
930.67 

50 

200 
500 

6 
26 

O I 
Co III 
Ge IV 
Sc 
Cr III 

936.6295 P 
936.639 
936.70 
936.77 
937.06 

30 
160 
600 
40h 

2 

Ni II 
H 1 
Cr III 
As IV 
Ü I 

930 707 
930.748    P 
93C.78 
930.8 
930.8862 P 

3 
30 
10 

400 

6 
As HI 
Sc 
Co III 
S II 
D I 

937.2 
937.30 
937.310 
937.41 
937.548   P 

600 
700d 
20 

300 
40 

2 
6 
5 

a ni 
Fe in 
Fc ill 
Fe II 
Ni II 

930.94 
931.086 
931.124 
931.142 
931.191 

100 
250 

70 
!60 

1 
29 

S II 
H I 
Cu II 
O I 
O I 

937.69 
937.803    P 
937.8175 
937.8405 P 
938.0200 ? 

300 
40 

5 

6 
5 

35 

Si II 
Ge II 
Kr 
0 I 
Ni 11 

931.200 
9':.32 
5*31.47 
931.4820 r 
931.501 

5   -A 
3 

250 

2 

8.03 Co III 
S" III 
K VIII 
Ca III 
F III 

938.077 
938.16 
938.287 
938.497 
938.538 

10 
600 
100 
25 

1 

2 

0 I 
Si II 
Fe II 
Ar II 
O I 

931.6282 P 
931.667 
931.709 
932.0537 st 
932.2249 P 

5   -A 
60 

1000 

8.03 
27 

1 

Br II 
O I 
Co HI 
Ca 
?n II 

938 6 
938.6249 P 
938.647 
938.699 
938.719 

500 

s 
50 

1 

2 

Fe 11 
Sc 
Sc 
Fc II 
Co III 

932 244 
932.40 
932.58 
932.687 
932.733 

200 
300 
300d 
200 

3 

26 

27 

Ge IV 
Fe II 
Co III 
Si III 
fe I! 

938.95 
938.967 
939.060 
939.093 
939.159 

80 
70 
30 

140 
140 

58 
i 

25 
22 

Cu II 
Ni II 
S VI 
Ai II 
Mn Hi 

932.9387 
933.339 
933.38 
933.43 
933.555 

60 
2 

400 
0 

20 

33 

1 

0 1 
Ni II 
CI III 
Mn HI 
Cu II 

939.2346 P 
939.276 
939.31 
939.396 
939.5232 

30 
10 
40 
10 •5 
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1 

939.543 
FINDING LIST 

MD III 
Br VI 
Mn HI 
O I 
Cr HI 

Ge I 
Cr ! 
Mn HI 
Br II 
K 

Ni II 
Mn III 
Fe II 
Co HI 
Ge II 

As IV 
Ni II 
Ni II 
Fe III 
Co HI 

As IS 
?'i II 
Fe II 
Co III 
Ge V 

Mn III 
Cr VI 
Ge II 
Cr HI 
Mn HI 

Mn HI 
C III 
CI III 
Fe II 
Cu i! 

Mn III 
Be II 
Be II 
Mn III 
Se II 

Ge II 
Mn HI 
Ci VII 
Fe It 
Co II? 

Kr 
Ni II 
S VI 
Mn HI 
N, II 

Li IJ 
Mn III 
Co HI 
Ni II 
Mn HI 

Mn III 
Fc II 
Mn HI 
C I 
Co III 

C I 
Xr I 
Cu II 
C I 
Mn III 

939.543 
939.57 
939.618 
Q39.8412 P 
939.93 

940.04 
940.39 
940.690 
940 79 
940.839 

940.886 
940.922 
941.660 
941.756 
•-M.8962 st 

941.9 
941.972 
941.996 
942.363 
942.388 

942.585 
942.587 
942.589 
942.696 
942.7 

942 704 
942.75 
942.8*5 
942.86 
942.903 

943.052 
943.218    P 
943.22 
943.267 

943.347 
943.481 
943.540 
943.565 
94-..61 

943.75 
943.7% 
943.8 
943.910 
944.084 

944.28 
944.343 
944.52 
944.573 
94"    »4 

944.73 
944.746 
944.768 
944.842 
944.862 

944.9G6 
945 095 
945.124 
945.191 
945.198 

945.338 
945.441 
945.5249 
945.579 
945.632 

70 
800 

50 

10 

1 
40 
0 

150 
50 

20 
0 

80 
0 

50 

250 
iO 
4 

150 
20 

100 
5 

40 
1 

100 

50 

8 
10 
50 

150 

100 
80 
60 

6 
30 
70 

3 
200 

! 

100 
1 

60 
( 

500 
80 
30 

% 

20 
10 
0 

I 
160 

0 
20   -A 
0 

50   -A 
50 
60 
75   -A 

200 

22 

56 

11.56 

55 
33 

58 

57 

31 

31 
10 
37 
31 

Cu II 
Cu II 
Ni II 
C II 
Mn III 

Fe II 
Fe III 
C II 
As IV 
Co III 

Kr i 

Co . in 
Ni II 
M: n 
Ni n 
Mg II 
Mn III 
C! in 
Br ii 
Mr i in 
Ni ii 
Fe u 
Cu n 
Co in 
C 1 IV 

N : IV 
C IV 
N I IV 
Fe III 
Co II! 

N IV 
O I 
CI III 
V HI 
Kr III 

Fe III 
Br II 
Ni I! 
Zn 
N VII 

Ni II 
CI VII 
Ma III 
He II 
He II 

Zn II 
D I 
Mn III 
H I 
Be H 

Se II 
O I 
Mn III 
Fe III 
Mg XI 

P IV 
Ft III 
O I 
O I 
Kr I 

N I 
Vul   lii 
Se II 
Co HI 
N I 

945.8769 
945.9648 
945.965 
945.977 
946.050 

946 051 
946.056 
946.198 
946.4 
946.526 

946.535 
946.594 
946.657 
946.7032 P 
946.769 

946 7694 P 
946.802 
946.97 
9-17.1 
947.136 

947.195 
947.564 
947.7003 
947.838 
948.098 

948.155 
948.214 
948.244 
948 322 
948.501 

948.540 
948.6855 
948.72 
Q/lg 04 

948.843 

948.918 
948.97 
949.024 
949.063 
949 1        P 

949.137 
949.2 
949.235 
949.301 
949.354 

949.455 
949.48-, 
949.741 
949.743 
949.75 

950.02 
950.1121 
950.114 
95" 334 
*50.6 

950.66 
950.722 
950.7327 
950.8846 
951.056 

951.0791 
951.140 
951.26 
951.261 
9M.2947 

40 
50 
75 

100   -i 
3 

!Co 
400b 
200  -A 
450 

10 

50 
20 
15 
80 

3 

90 
120 
100 
20 
30 

2 
20 

2 
10 
50 

100 
25 

200 
300 

5 

250 
200 
100 
75 
50 

250 
JOOO 

0 
12 

9 
17 

10 
70 
0 

70 
100 

200 
120 
20 

650 

1000 
200 
40 

100 
20 

5 
5 

300 
0 
3 

33 
35 

13.04 

10 

35 

'i.l2 

;8.79 
11 12 
18.79 

18.79 

19 
19 

36 

i 
10 
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951.35 FINDING LIST 963.81 

Element Wavelength Inteniity Multiple) 

V 
Cu II 
Mn III 
F I 
Ni I! 

Ni II 
Co HI 
N I 
O I 
Ni II 

N I 
Fe II 
Ge II 
N I 
Al II 

Ge III 
Co HI 
O I 
N VII 
Ni I! 

Mn II 
AI II 
As IV 
Mo III 
Fe III 

Cl III 
Kr I 
N I 
As in 
N I 

V 
Se HI 
Se II 
Ni II 
Cr III 

N I 
Co HI 
Cr III 
N I 
Ca VII? 

Al II 
Cu II 
Se HI 
Fe II 
Se HI 

Kr HI 
Fe II 
F I 
AI II 
Ni II 

Fe HI 
V 
N I 
Cu II 
N IV 

N I 
Mn II 
N I 
F I 
Fe III 

Ni II 
N I 
Ge II 
As II 
AI II 

95*.35 
951.4079 
951.630 
951.871 
952.017 

952.266 
952.279 
952.3037 ST 
952.3178 
952 340 

952.4151 
952.470 
952.500 
952.5231 
952.65 

95279 
952.812 
952.9413 
952.99 
953.033 

953.04 
953.18 
953.2 
953.309 
953.383 

ST 

ST 

50 
5 
3 

500 
1 

8 
2 

18 
60 

1 

14 
60 
20 
10 
0 

40 
2 

20 

10 

I 
0 

400 
r, 

1'Al 

53 

953.40 200 
953.404 50 
953.4150 25 
953.6 600 
953.6548 27 

953.70 25 
953.74 800 
953.88 400 
953.937 2 
953.94 100 

953.9698 30 
953.977 2 
954.07 100 
954.1040 30 
954.270 150 

954.35 1 
954.3830 20 
954.44 700 
954.4% 20 
954.74 700 

954.775 250 
954.786 40 
954.825 1000 
954.87 0 
954.911 i 

955.14! 150 
955.20 5 
955.2647 ST 4 
955.3297 5 
955.335 1000 

955.4376 ST 4 
955.48 0 
955.5292 3 
955.545 750 
955.572 300 

955.601 10 
955.8814 5 
955% 0 
955.976 125 
955.99 1 

! 
46 

Element Wavelength Intensity Multipk! 

>in HI 
Cu II 
Mn HI 
Fe in 
As IV 

Mo UI 
Ni II 
Cu IV 
Cr V? 
Mn II 

Mn Hi 
Mn HI 
S II 
Cu II 
Mn III 

Ge V 
F I 
He II 
Ga II 
He II 

Mo III 
Mn III 
Fe m 
Fe in 
Mn HI 

N I 
Fe IH 
Se IV 
Cu IV 
Mn III 

Ni II 
N I 
Ni II 
Cu II 
Fe in 

Ga II 
Mn III 
P II 
Sc III 
Mn HI 

Sc 
As II 
Cl II 
Ni II 
Fe in 

Se II 
Fe in 
Fe in 
P II 
Ni II 

Ge H 
P II 
F HI 
Fe in 
Mn III 

Ni II 
Ca V7 
Fe III 
F III 
Cr in 

Mn III 
Kr I 
P II 
As III 
P II 

956 061 
956.2903 
956.316 
956.355 
956.9 

956.906 
956.912 
956.939 
957.01 
957.20 

957.488 
957.748 
957.88 
958.1542 
958.387 

958.4 
958.124 
958.670   P 
958.67 
«8.724    P 

«8.794 
959.021 
«9.070 
«9.329 
959.468 

559.4036 
«9.552 
«9.6 
«9.725 
959.866 

'»59.931 
%0.2017 P 
%0.261 
960.4135 
960.454 

960.57 
960.611 
951.04 
961.052 
961.209 

%1.32 
%1.443 
961.49 
961.516 
961.709 

961.77 
%!901 
%2.108 
%2 13 
%2.526 

%2.537 
962.57 
%2.580 
%2.655 
962.71 

962.75© 
%2.8% 
%3.197 
963.322 
%3.34 

963.353 
%3.374 
%3.59 
%3.8 
963.81 

3 
25 
0 

70 
450 

80 
3 

10 

20 
180 
too 
40 
0 

150 
500 
13 

100 
22 

0 
2 

70 
70 
0 

5 
250 
900 
10 
10 

5 
20 
70 

20 
10 

1 
10 
0 

600 
0 

500 
1 

150 

200 
450 
70 
5 
1 

5 
5 
6 

3C0 
0 

1 
100 
150 

3 
200 

1 
50 

1 
600 

5 

33 

! 
18 

IS 

35 

45 

44 
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963 853 FINDING  LIST 977.90 

Etc meat Wivetenjlt Intensity MulHpiei Ejemen'i Wavelength Intensity Multiple! 

Ni II 961.855 15 Cr HI 971.78 10 
Fe III 963.880 200 Ma HI 971.903 60 
P III 963.99 lC3b Fe IH 971.929 200 
P IV 963.99 100b He 11 972.083   P US !7 
N I 963.9904 ST 25 I 1     He II • 972.138   P S2 J7 

P II 964.09 10 P I! 072.24 5 
Ma III 964.208 0 Cu 11 972.2674 2 
P III 964.25 100 D I 972.272   P ■40 3 
Sc 964.46 1000 h l 972.401 20 
N I 964.6258 ST 23 3 H I 972.537   P no 3 

Cr HI 964.80 60 Ma H 972.55 10 
P II 964.95 10 P n 972.807 30 
Kr II 964.971 1000 1 P III 972.81 300 
N I 965.0415 ST 23 3 Ni II 973.121 1 
Ge V 965.4 100 Cl IV 973.21 500 

P 11 965.43 20 Be II 973.213 150 
Sc III 965.448 20 O I 973.2342 186 
Ni II 965.470 20 Be II 973.276 350 
Ge 51 965.48 3h Sc III 973.295 40 
Fc III 965.717 70 Mo III 973.386 0 

Ca III 966.186 25 Ca V? 973.437 315 
Cu II 966.2287 3 69 Cu I' 973.4995 2 
Cr III 966.28 80 11 F. HI 973.505 250 
Sc III 966.293 15 Ni III 973.786 300 !3 
Mn III 966.361 0 0 I 973.8852 60 

Ca V? 966.4*6 300 F I 973.895 350 
P II 966.52 10 Se HI 974.11 600 
Fe III 967.197 400 23 P II 974.36 5 
Cr III 967.59 100 11 As IV 974.6 450 
V III 967.81. 0 Sc 974.65 300 

Cu II 967.8729 0 As II 974.712 S90 
Si III 967 946 180 24 Cu II 974.7589 20 
Cu II 968.0343 25 P III 974.78 300 
Cr HI 968.06 5 11 Sc 971.81 600 
Ni III 968.100 !0 13 Se in 974.84 900 

P II 968.17 1 Se 11 974.94 300 
Ca V? 968.236 150 Cr III 974.% 40 
s n 968.37 50 Sc III 974.965 30 
V III 968.41 0 Sc 975.04 200 
K VI? 968.518 250 Ca VI? 975.055 150 

Ni II 968.784 20 Mo II 975.19 8 
Fe III 968.955 250 23 Mo III 975 .84 0 
Mn II! 968.%! 0 Zn 975.438 to 
Cr III 969.26 200 11 Mn III 975.665 80 
Ga II 969.29 100 Ca V? 975.825 200 

P II 969.38 5 Mo III 975.994 30 
Fe III 969.423 150 Cu IV 976.078 10 
Mn HI 969.478 10 F I 976.217 100 
Ca VI? 969.652 3!K) 0 I 976.4481 200 
Mo HI 969.661 120 Cl I 976.452 1 

Cr HI 969.70 20 e i 976.505 40 
V III 969.77 0 Cu II 976.5532 10 
Cl I 969.917 10 Cu II 976.7176 10 
Fe HI 969.954 200 23 Mn H 976% 7 
Fe HI? 970.381 150 c in 977.020 1000 1 

Fe III 970.435 150 T> II 977.258 1 
Ni III 970.478 50 13 Ni 11 977.276 10 
Sc III 970.638 20 Zn 977.536 12 
Ni HI 970.790 20 !3 C! IV 977.56 600 
Cr III 970.86 10 Cu II 977 5674 25 67 

Ca VII? 970.887 100 F I 977.745 100 
As IV 971.1 500 Fe III 977.790 ISO 
Ge V 971.2 300 Ci 111 977.82 50 
Ni II 971.415 50 P III 977.89 400 
0 I 971.7381 300 Cl IV 977.% 400 
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977.95*» FINDING  LIST 990.2043 

Ekmefc Wavelength Intensity Multiple! Element W«vekr<iflh Intensity Muitiplet 

0 I 977.9594 ;:o Cr III 984.95 10 
Ni II 978.108 25 Mn III 984.982 5 
Mn II 978.11 5 Mn III 984.988 750 
Cu !V 978.262 10 Cr III 985.12 10 
Cl I 978 2844 13 Sc 985.20 800 

O I 978 6170 40 As II 985.345 220 
Mn II rx 0 Cu IV 985.702 10 
B II 978.    i 10 Cl IV 985.75 400 
F> III 979„i2 300 Fe III 985 824 550 13 
Cu II 979.4209 5 As II 985.847 220 

Ni III 979.589 400 13 Ni 11 985.918 10 
Mn III 979.636 40 Mn III 985.974 2 
Fe III 979.704 150 K 986.203 ' 
N III 979.842 400 12 Mn III 986.239 „ 
N in 979919 450 12 Mn III 986.322 60 

Cl I 979.963 ! Ft 111 986.514 250 
Mn III 979.963 SCO Zn H 986.510 8 2 
Fe HI 980.416 70 Al II 98655 0 
Cl I 980 5061 3 Fe III 986.637 300 
As IV 9806 500 Se II 986.71 50 

Zn 980.623 10 K 986.763 50 
Cl I 9809191 4 Zn IV 986.960 2h 
Fe III 981.084 70 Kr III 987.289 500 
Fe III 981.373 650 13 Ca 987.336 250 
Mn HI 981.462 0 Ni II 987.339 4 

Ni II 981.768 50 Zn 987.445 10 
Cl I 981.879 2 Cr III 987.58 20 
K VI? 982.115 100 Cl I 987.599 1 
Zn 982.253 10 As II 987.634 125 
Cl I ÖS2.285 2 Cu .'I 987.6570 10 

CM IV 982.318 12 Ca V? 987.680 150 
Mn II 982.90 25 9 As V 987.7 500 
Ni II 983.0C4 3 A! 11 987.80 0 
Cu IV 983.205 10 Ca VII? 987.867 150 
Mn II 983.24 20 9 Cl I 987.885 2 

Mn III 983.369 20 Ge V 987.9 250 
Mn II 983.40 i5 9 Cl I 987.916 1 
Ni I! 983.431 ! Mn III 987,994 0 
Ca VII? 983.432 200 Fe III 988.148 150 
Fe III 983.510 150 Ni II 988.338 10 

Ni 11 983.592 2 Cl I 988.410 2 
Cu IV 983.667 15 o rv 988.523 25 
Fe III "83.877 650w 13 O IV 988.571 40 
F lil 983.927 1 O I 988.5778 5 
Se ■'! 983.94 600 3 O IV 985.628 40 

Cu ii 983.9802 1 32 O I 988.6549 80 5 
Be II 983.984 50 Zn IV 988.667 5 
Be II 984 048 150 O IV 988.713 40 
Mn III 984.129 450 O I 988.7734 4U! 5 
Zn II 984.139 10 2 Ge III 988.94 240 

Cl I 984.2864 7 Cl I 988.9436 5 
Cl I 984.3230 8 Co III 989.169 ! 
Sc 984.49 300 Cu 1! 989.2365 i 31 
Cu 11 984 5336 10 Mn III 989.414 0 
Cr III 984 .5-* iO Fe HI 989.467 250 

Mn III 984.572 0 C! I 989.484 2 
B Ii 984.673 100 Cl I 989.6543 4 
Gc V 984.8 200 Al Ii 989.70 0 
Mn HI 984.883 600 Cl I 989.713 1 
Mn Hi 984.904 6 N III 989.790 800 1 

Ca III 984.919 25 Si II 989.8730 st 100 6 
As II 984.919 200 Ca VII? 989.973 150 
Br II 984.93 500 Mn III 990.066 10 
Cl 1 984.939 2 O I 990.1269 80 5 
C! IV 984.95 700 O 1 

1 
990.2043 200 5 
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990.2^ FINDING LIST 1000.091 

Element Wi «length Intensity 

Fe ill 
ZB 

a I 
Ge V 
Ni II 

Cl I 
Fe III 
O I 
AI II 
As II 

F III 
Fe III 
N III 
N III 
Cl I 

Fe III 
Mn III 
Co HI 
Ge V 
Ne II 

He II 
Fe III 
He II 
Ni II 
C; ill 

Cl I 
Si II 
Ca VII? 
Mn III 
Cl I 

Cl I 
Cu I! 
Ne VI 
Cl I 
Fe III 

Ni H 
Mn III 
F III 
F IV 
Ni II 

Si III 
Mr. Ill 
Ne II 
Cr III 
Cl I 

Fe III 
Cr III 
Ca IV? 
Sc 
Mn III 

Fe III 
Si III 
Sc 
Ni II 
F III 

Ca V? 
Cl I 
F IV 
Mn III 
Ca III 

Fc HI 
Fe HI 
Ni II 
Ni II 
Ni (I 

990.235 250 
990.443 15 
990.4591 5 
990.5 250 
990.626 100 

990.62V 2 
990.800 400 
990.8010 10G 
990.88 1 
991.068 0 

991.102 3 
991.232 600 
991.514 600 
991.579 900 
991.640 2 

991 829 400 
591.942 350 
992.145 5 
992.2 200 
992.253 30 

992.334    P 27 
992.337 150 
992.391    P 48 
992.516 20 
992.59 50 

992.679 I 
992 6826 st 200 
992.740 50 
992.868 80 
992.9098 8 

992.9470 5 
992.9532 25 
993.0       P 
993.007 2 
993 080 450 

993.128 15 
993.212 120 
993.281 6 
993.29 10 
993.34! 1 

993 519 200 
993.789 150 
993.884 60 
994.08 20 
9V4.1414 3 

994.257 200 
994 31 40 
994.31' ?00 
994.36 m 
994.470 --.Of) 

994.724 4ft> 
994 787 260 
994.86 400 
994.867 10 
994.899 6 

994.946 150 
9C.:.9%5 4 
995.12 1 
995.122 50 
995.135 !0 

995.150 too 
995.223 150 
995.256 :*o 
995.445 4 
995.453 3 

22 
! 
! 

42 

16 
22 
16 

32 

29 

29 
6 

21 
21 

Cl I 
Cc HI 
Ci I 
F HI 
F IV 

Se IV 
Se II 
Fe HI 
Cl I 
Se II 

Si III 
Ne VI 
Ci I 
Cl I 
Ca IV? 

Fe HI 
P V 
Fe HI 
Ca III 
Ni II 

Mn HI 
P HI 
Cl I 
Cu II 
Cl I 

Ca 
Ar VI 
CI I 
Zn 
Ga II 

Mn HI 
F IV 
Fe II 
Cr HI 
Ge II 

Sc 
F IV 
As IV 
Mn HI 
Cl I 

Cr in 
Fe III 
As IV 
Zn 
As II 

Cl I 
0 I 
Ci HI 
Ne VI 
F . IV 

Cu 11 
Cr in 
Cu IV 
K VI? 
Mn ni 

9% 5402 
996.558 
996.5591 
996.616 
996.62 

996.7 
997.06 
997.081 
997.1064 
997.14 

997.389 
997.4       I 
997.5099 
997.5375 
997.579 

997.599 
997.64 
997.794 
997 804 
997.974 

997.995 
998.00 
998.294 
998 3060 
998,3723 

998.397 
998.43 
998.4319 
998.496 
998.52 

998.818 
998.86 
999.003 
999.08 
999.1011 st 

999.12 
999.14 
999.2 
999.236 
999.3638 

999.37 
999.376 
999.4 
999.413 
999.465 

999.4929 
999.4974 
999.52 
999.6   P 
999.79 

999.7940 
999 84 

1000.034 
1000.056 
1000.C91 

1000 
200 
450 

4 
100 

320 

4 
4 

350 

400 
200 

70 
50 

1 

70 
800 

2 

150 
30 
9 

10 
100 

700 
15 
20 

150 
500 

200 
60 

450 
600 

8 

200 
300 
100 

10 
190 

5 
40   -A 
10 

15 

5 
200 

14 
100 
40 

2! 

2! 

1 

31 

26 
21 

7 
26 

19 

H   He   I.i   Be   B   C   N   ()   F   Ne   Na   Mg   Al   Si   P   S   G   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   ?.t>   Ga   Ge A»   Se   Br   Ki 
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1000.113 FINDING LIST 1009.43 

Element Wavtltnetti Intensity 
           i     '    —=i 

Muluplet Element Wavelength Intensity 

■0 

Muhipiet 

a I 1000.113 2 V HI 1004.96 
Ar VI 1000.16 40 Ca HI 1005.000 10 
Fe 11 .000.183 40 Mc II 1095.02 20 8 
Cl 1 .000 278 2 Fe II 1005.082 20 
Cr HI 1000 28 SO 19 Ge V 1005.1 50 

r« V? 1000.310 300 Fe HI 1005.»06 150 
P V 1000.36 200 Mn HI 1005.244 10 
Se III? 1000.36 600 Cl HI 1005 28 500 1 
S II 1000.48 200 5 Si III 1005.349 60 42 
At I! 1000538 220 Si III 1005.353 5 43 

Cu IV 1000.612 14 Si III 1005.357 1 43 
he II 1000 665 20 Si III 1005.374 40 43 
S II 1000. /5 65 5 Si III 1005.373 5 43 
Cu IV 1000.821 15 Si II! 1005.403 30 43 
Cr II! 1000 86 400 19 V HI 1005 41 40 

Zn 1000.885 12 «in III 1005.501 0 
F IV 1000.89 I v ni 1005.64 0 
Mn II 1000% 25 8 Mn 11 1005.70 22 17 
Cu II ■O01 0130 8 27 Ti HI 1005.75 10 
Cr HI 1001.04 400 26 ci I 1005.956 1 

Kr 1 1001.061 !00 ö N ni 1006.015 300 17 
Zn IV 1001.156 2 Ne VI 1006.1        P 
Cr III 1001.28 100 S II 1006.15 270 
Ar 11 1001.29 1 P IV 1906.22 40 
a I 1001.4491 3 Fe HI i<J06.341 150 

Cr HI 1001.52 20 26 Zn 1006.347 10 
Ca V? 1001.544 150 Cl I 1006.3957 3 
Se IV 1001.6 400 Cu IV 1006.427 10 
Zn 1001.932 20 v m 1006.46 500 
Ar HI 1002 10 150 a i 1006 495 1 

Ca II! 1002.543 25 Ma II 1006.72 7 
As II 1002 26! 250 S II 1006.95 35 
Mo Hi 1002.279 1O0 Cu II 1006.9841 I 30 
F IV 1002.33 5 V III 1007.10 50 
C! I 1002.3464 20 Fe III 1007.113 200 9 

Ti III 1002*8 5 Ti III 1007.15 20 
Cr IV 1002.39 30 Cu IV 1007.159 10 
Ca VII? 1002.398 250 Cl I 1007.1647 8 
Mn HI 1002.57« 0 Cr in 1007.23 100 
Cl I iwi.mi 3 Cl I \W 3626 3 

Ga II 1002.95 150 Mn U 1007.53 15 8 
Cr III 1002% 300 26 Mn II 1007.6! 15 17 
Cr III 1002.'» 200 F IV 1007.64 10 
Sc 1003.00 700 Fe II 1007.657 140 76 
Mn II 1003.00 22 17 F IV 1007.74 5 

Cl 1 1003.19! 2 F IV IU07.88 5 
Cr III 1003.37 90 Ge V 1MT.9 25 
As IV 10034 400 Fe II 1007.975 160 75 
V HI 1003.4;; 25 Ti III 1008.08 10 
F IV 1003.45 10 Ni II 1008.218 10 

Zn 1003.523 12 V HI 1008.26 40 
Kr I 1003.550 100 4 a i 038.3859 5 
p in 1003.59 :ooo 2 Mn III tX.3.437 10 
Ca VII? 10Ö3.Ü! 100 Cu II 100*8.5688 30 29 
Cl I 1003.8093 5 Cu II 3008.7284 30 30 

Mn Hi 1003.940 30 a HI '008.78 60? 1 
V III 101 <.02 50 Mn n ■ 008.85 12 17 
Cu II lOCW 0.554 30 30 Co II! 1008 997 1 
Ge V 1004.2 300 Zn 1009 049 12 
F IV 1004 59 5 I    v ln 1009.10 100 

Zn 1004.598 12 a i 1009.1857 4 
Mn HI 1004.605 0 F IV 1009.34 10 
Cl I 1004.6?7b 8 V III i009.36 50 
Ti III 1004 68 40 As II 10O9.427 220 
Zn IV 1004.931 2 Mn H 1009.45 10 17 
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1009 546 FINDING LIST 1021.10 

Kleinem Wavekafth lotemiiy Malu^ei it     Eicncst Wavekagüi luemity Muluptr: 
Ca HI 1009 546 50 ij    Sc 

h     S III 
8 C| > 
ij     Fe II 
ij   Br s- 

Mc 11 1009.56 $ 1015 50 900 
Ca V? 10096» 150 101551 200 2 
Za 1009 648 16 1015 5139 6 
V HI 1009 73 75 1015 520 

1015.54 
140 

'MM 
74 

C II 1009.858 409 7 
9 
7 

68 
7 

ij     Sc 
jj    S III 
jl    Cr III 
i     ZB 

Fe III 1010.005 250 
1015 7] 50f» 

C II 1010083 600 1015 76 100 2 
Cu II 1010.2690 30 

101177 20 9 
C 11 1010 371 1000 1016.017 

1016.04 
10 

500 
Cu II 
Nc VI 

10104450 
10106       P 

10 68 Cr HI 101629 40 9 
Cu II 1010 6395 3 28 

Cl I 
Cr in 

1016.3558 3 
At I! 1010.647 190 

lot«; 4i 100 18 
Cr IV 101082 10 

Mo III 1016 51» 60 
Ni II JÖI6 622 20 

Zn IV 1011 093 o 
Ge II Fe 11 1011 037 160 74 

10166377 si 500 7 
Se II 1011 15 200 

1     Sc 1016.72 400 
Ge III 1011.22 300 

Ge II 
Cr HI 
Fe HI 

1017.0600 si 300 7 
Cu 11 1011 4358 2 

1017 14 
1Ö-.7.254 

500 
600 

9 
12 

Mn II 1011.51 5 
Zn IV 1011.605 7 Cr III 1017.31 500 9 
Se II 1011.84 300 

K 1017.337 50 
Cl I 1011.8492 to Zn 

Br II 
Cr III 

1017.43! 12 
Ft II 1012088 140 76 

1017.56 
1017.57 

20 
500 9 

Br I! 
Ca II! 

1012.1 
1012.125 

500 
10 
6 

Mn III 1017 674 2 
a I 1012 1505 

^e III 
Li II 

1017745 55C 12 
Zn IV 1012.192 5 

200 

101788 5 
Ge III 1012.31 

Cu 11 
Se IV 

1017.9980 
1C180 

15 
200 

29 

Ga II 
Mo ill 

1012.32 
">!2.324 

25f 
590 

Cu II 
Zn 
V III 
Mn III 
Fe HI 

1018.0642 15 26 
Fe III 1012.411 200 g 10!8 107 10 
Fe II 
S HI 

1012.417 
1012.49 

160 
300 

75 
2 

1018 18 
1018.239 
1013286 

50 
300 
550 12 

As II 
Cu II 

1012.546 
1012.5971 

125 
25 27 

Ca HI 
Zn 

1018 302 160 
Ca V? 1012.613 150 

1018456 10 
Ma III 1012.662 100 

Cu IV 
Cr HI 
Ca Hi 

1018.462 >6 
Ar VI 1012.67 10 1018.58 

1018600 ,m 
9 

Cu II 
Ma II 

1012 6833 
1012 71 

3 
4 

27 Mn III 1018605 250 
Mn HI 1012.844 1 

5 

Cu 11 101 «.'"173 50 26 
F IV 101290 

Cr HI 
Ga II 
a i 

1018*1 10 9 
Ge in 1013 04 40 

1019 10 150 7 
1019.3644 4 

Mn II «A- 1   '«* . 
Cu II i013.3999 

u 
1 

Ca 
S 11 
Cr III 
Cu I! 
Fe III 

'"'9.371 iOO 
Se (I 
Cl I 
Ca HI 

101340 
1013.6635 
1013.715 

900 
30 
50 

2 
10IV.M 
1019 äl> 
1019654: 
1019.789 

200 
SO 
15 

400 

4 

26 
41 

Se II 
Cr HI 
3 II 
Ca V? 
Cr HI 

1014.01 
1014.02 
1014.09 
1014.162 
101420 

900 
10 
50 

200 
100 

II 

4 

Ca VII? 
Ci I 
V III 
Fe ID 
Mn DI 

1019 799 
10I9-. «00 
1019.9, 
1020.021 
1020.049 

150 
9 

10 
150 
350 

S II 
Ge tj 
Mn 117 
CU IV 
a ui 

1014.42 
1014.66 
10)4.836 
1014923 
1015 02 

200 
101 

180 
17 

700 

4 

1 

Ca HI 
Cu II 
Cr in 
Mn III 
As II 

1020.071 
1020.1076 
1020 24 
1020.337 
1020.379 

300 
15 
30 

300 
200 

28 

Cr III 
Fe I! 
A» II 
V IP 

101503 
1315.083 
1015.375 
1015.40 

30 
60 

JOO 
5 

100 

76 
K 
Si II 
Cr Hi 

1020 566 
1020.6?*''  t 
1020.94 

20 
25 

200 
5.01 

18 
P II 1015.47 

Ni II 
S III 

1021 060 
1021.10 

5 
1 
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1021.13* 
FINDING LIST 

1032.123 
Kiemeni 

Ca V? 
S III 

Wavelength 

1021.139 
1021.32 

lut«B«l!v 
'      1                       t              .1  ■■!  

150 
200 

MulHpIet          j!     Element  -f  
!    Mn III 

2                     Mn III 

Wavelength 

•027.495 

la'cuily 

0 

Mu&plei 

K V 1C2I 332 100 1 127.791 20 
Ca VI? 1021.. 16 2 DO 

ii    Cu I! 1027.8311 50 64 
7 
2 

F« III 1<T>1 J.* 250 
I!    Mn II 

41                   |j     P IV 
1027.99 
1028.09 

18 
40 

Na XI 1021.6       P 
Cr HI 
Cu IV 

f 021.64 
1021 800 

150 
11 

18 
ii     U 1 

1     C1 ' 1028.1571 
•028.1739 

100 
6 

4 

a vi 1021.94      ? l|     Ni II 1028.208 20 
As II 1021.965 350 

Mn HI 102g.3O7 0 1    Cu II 1028.3279 25 26 C2 VII? 1022.010 100 JJ 
a i I022.<M78 3 Cr in 1028.33 300 3 Cu II 1022.1021 5 27 

l|    Ca Vil? 1028.3*3 100 
Se II 1022.11 100 

1    Cl I 1028.4075 8 
Cl I 1022.4143 15 

Ii     Ca 
Cl 1 

1028.560 
1028.6162 

200 
15 

Mn HI 1022.536 1' ^ ii 
F HI 1023.270 jj    N I iuzfi.68 2 
Zn I023.42:> 10 

B    Mn III 1028.754 650 
Cr HI 1023.47 20 

1     Cl 1 
I   ci i 

1  29.2023 3 
Mn HI 1023.503 40 1029.3432 7 

As  V 1029.5 500 Mo II 1023.S5 20 •j 
Si II 1023.7002 st 50 5.01 

N I 1029.51 i 
Mn HI 1023.797 o Fe III 1029.551 150 
Gs U 1023.80 250 n Se II 1029.56 600 
Ca III 1023.849 100 

i                       La IV? 1029.566 150 

V III 1023.87 50 

Cr III 1029.57 100 3 
Sc 102390 200 

Mn HI 1029.627 300 
Ni II 1023.961 3 CU II 1029.7508 !0 24 Ni II 1023.999 U Cr III 1029.78 50 
Fe III 1024.108 200 41 

Mn HI 
Kr I 

1029.843 
1030.023 

0 
100 ZB IV 1024.255 2 

3 
Ca IV? 1024,339 250 

Cr in 1030.10 200 3 
25 

Ge V 1024.5 2'.< 
Cu II 1030.2633 20 

Mn III 1024.717 M 
Ca IV? 1030.273 200 

Ni II 1024.720 50 
Co III 
Sc 

I030.2S0 
5Ü30.31' 

0 
800 Mo III 1024.950 10 

He II 1025.241    P 42 15 
Cr HI KV30.4? 600 2 Cl I 1025.2821 7 Sc iC>0.50 200 

He II 1025.302   ? 77 15 
7 

P IV 1030.51 400 2 
D I 1025.443   P 320 

Se IV 
Cr HI 

1030.6 
1030.74 

200 
20 3 Cl I 1025.1528 22 P IV 102*.56 160 2 

N I 1030 76 2 
Cr III 10^5.58 100 

Fe III i030..'44 150 It H I :«5.722   P 300 2 
As II 
S II 
Mn II 

1030 V6 200 
O I 102:7618 500 1030.87 

1030.87 
10© 
10 

9 

Cl I 1025.8444 g 
/ 

Mg II 1025.9681  P 140 
Cl 1 1030.8845 10 

Mg II 1026.1133 P 120 
Cr III 1030.89 300 2 

2H 
Mn HI 1026.130 150 

Fe III 1030,92-t 400 
Cr (V 1026.38 IvX) 

Mn HI !Ö3(K973 30 

M-, IV 1026.411 30 

»i ill 1031.169 140 33 

Za IV 1026.414 4 Cr HI 1031.23 50 
Ca in 1026.495 100 

Ni II 1031.306 ! 
Fe HI 1026.790 400 28 

S II 1031.34 100 9 Be II 1026.890 200 
C! I 1031.3486 20 
Mn III 5031.404 70f 

Bs II 1026.959 400 
f 

Mn III 1027.063 20 
i     Cr (II 1031.46 80 

Ca VII? 1027.110 150 
Ci 1 (031.5070 15 

Zn IV 1027.118 6 |     Cr III 1031.60 10 ,. 
K V? 1027.174 100 

N I 
j     Cl I 

1031.62 
1031.6704 

2 
j. 

Cl I 1027.1785 10 
Ca IV? 1027.309 250 

Ca 1031.760 200 
Cl I 1027.3386 15 

Cu II 
O VI 

4                  j      Ci III 

1031/662 8 26 0 I 1027.4307 300 1031.912 850 1 
3 

-0 

Cr III 1027.46 100 '032.05 id 
re in 1Ö32.123 J50 

 ..  
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1032.18 FINDING LIST 1041.202 

Element Wavelength Intensity Multiplet Element Wavelength Intensity Multiplet 

N I 
Mr. Ill 
F VI 
Fe HI 
Ci III 

1032.18 
1032251 
1032.34     P 
1032.342 
1032.42 

1 
20 

250 
50 2 

Mn III 
N IV 
Se II 
Ni 11 
Be II 

1036.081 
1036.16 
1036.16 
1036.182 
1036.299 

20 
400w 
300 

2 
550 

18.84 

1 
Ge III 
Ca VI? 
Mn II 
Ni II 
K 

1032.60 
1032.612 
1032.69 
103X.749 
1032.768 

160 
100 

2 
2 

• 00 

Be II 
C II 
Cu II 
Zn IV 
Cl I 

1036.319 
1036.3367 ST 
1036.4695 
1036.551 
1036.5734 

250 
800 
60 

3 
5 

1 
% 

58 

Si III 
Ca III 
Fe III 
P IV 
Fe III 

1032.85= 
10.2>.62 
1033" ^9 
1033.10 
1033225   P 

700 
70 

320 
150 

33 

28 
2 

20 

Fe III 
Ca III 
Z*5 IV 
«: II 
m m 

1036.659 
1036.766 
1036.773 
1037.0182 ST 
1037.053 

150 
15C 

2 
1000 
140 

20 

2 
33 

Cr III 
Fe n; 
Ge V 
Sc 
P II 

1033.23 
1033?'!3 
1033.3 
1033.38 
1033.41 

500 
300 
150 
400 
100 

2 
23 

I     As II 
Co III 
Mr. Ill 
N I 
Mg IV 

1037.169 
1037.174 
1037.360 
1037.37 
1037.409 

160 
0 
0 
4 

250 
N I 
Ni 11 
Cr III 
Cu II 
Se Ii 

1033.42 
1033.443 
1033.45 
1033..i677 
1033.60 

3 
10 

500 
10 

tOOö 

2 
63 
2 

Fe ID 
Cl I 
O VI 
Mn III 
N I 

1037.462 
1037.5871 
1037.613 
1037.695 
1037.73 

70 
27 

750 
200 

1 

20 

1 

Cr III 
Ga II 
N I 
K 
F III 

1033.69 
1033.69 
1033.70 
1033.875 
1033.898 

1000b 
400 

0 
!0t 

! 

1 
7 

Mn III 
Cr III 
Ar IV 
Cr in 
Ge V 

1037.746 
1037.80 
1037.93 
1038.06 
1038.3 

750 
200 

40 
5 

200 

1 

Si III 
Cr III 
be 111 
Ni II 
Cr III 

'031. 910 
1033.99 
1034.054 
1034.155 
)034.:S 

260 
200 
150 

15 

33 
2 

N I 
Ft ill 
Se II 
Fe II 
C VI 

1038.31 
1038.355 
1038.36 
1038.370 
1038.42     p 

3 
4O0 
300 
20 

20 

\'i II 
Si III 
Ni XV 
N I 
Cr III 

\034.'" to 
Mn III 1038.752 20 1034.2: 

103*. 3 
10' \il 
(034.44 

3P 

'S 

150 

33 Cl I 
Cr III 
Ni II 
N I 

1038.7779 
1038.80 
1038.866 
1038.90 

25 
50 

5 
1 

N I 
Ca III 
Fe III 
Mn III 

i034.480 
1034.60 
1034.650 
1034.654 
1034.698 

750 
0 

259 
150 

1 
20 

Cr m 
O I 
Cu II 
Cr III 
Cu 11 

1038.97 
1039.7304 
1039.3477 
1039 40 
1039.5821 

30 
400 
60 
20 
60 

25 
3 

24 
1 

24 
Cr III 
Ni XIV 
Mn III 
Si II 
N I 

1034.86 
1034.9 
1034.917 
1034.967 
1035.00 

200 
f 

650 
0   -A 
1 

13.08 

Cu IV 
Mn III 
V III 
Cr III 
Cr III 

1039.589 
1$39.850 
1040.04 
1040.03 
1040.17 

57 
250 

Oh 
200 
300 

1 
1 

Cu II 
C! I 
Cr III 
Mn III 
P IV 

1035.1628 
1035.2148 
1035.29 
1035.392 
1035.50 

8 
30 

250 
0 

320 

62 

2 

2 

Mn HI 
Cl I 
V III 
Cr III 
Cr III 

1040.323 
1040.3475 
1040.37 
1040.41 
1040.53 

80 
30 

Oh 
250 
400 

24 
25 

Cr m 
K V 
Ca III 
Si in 
Fe III 

1035.57 
1035.60     •>. 
1035.607 
1035.657 
1035.768 

250 

50 
60 

400 

2 

33 
20 

Mn II 
Cr III 
Ca III 
C III 
Cr III 

1040.54 
1040.70 
1040.705 
1040.715    P 
1040.79 

8 
50 

100 

50 

i 

U.60 

Cr III 
Mn III 
Cr HI 
As II 
Cr ill 

1035.77 
1035.895 
1035.93 
1036.004 
1036.03 

200 
700 
500 
100 

1000 

2 

1 

1 

Ge III 
O I 
Cl I 
Mn III 
Cu IV 

1040.80 
1040.9425 
1041.1480 
1041.191 
1041.202 

240 
240 

15 
180 

15 

3 

= :-=— ^-T^ 
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1041.34 FINDING LIST 1052.193 

Ekment Wavelength Intensity Multiple! E lernen Wavelength Intensity Muhiplet 

Cr III 1041.34 ISO 1 S U 1047.56 35 
O I 1041.6876 80 3 Se II 1047.67 100 
Cl I 1041.7148 4 S B 1047.86 35 
Cr (II 1042.02 10 I Al 11 1047.92 0 
Cr III 1042.5s 20 Mn 11 1047.95 4 

Ni II 1042.704 2 Be II 1048.147 200 
Cl I 1042.7793 8 N V 1048.20 40w 51 
Cr HI 1042.87 30 Be II 1048.220 400 
Mn II 1042.98 3 Ar I 1048.22 1000 2 
2n 1042.980 10 Ni n 1048.400 6 

N I 1043.02 5 s n 1048.43 35 
Co ra 1043.243 15 Mn HI 1048.586 10 
Cr HI 1043.39 20 Al II 1048.59 1 
Mn II 1043.46 3 B II 1048.70 1 
N I 1043.58 2 Cu IV 1048.803 16 

C! I 1043.9857 7 v ni 1048.83 0 
Cu IV 1043.995 64 Co HI 1048.879 3 
N I 1044.06 5 Sc 1048.89 300 
Y in 1044.19 Oh V HI 1048.898 3 
Ge II 1044.24 20h Ni II 1048.936 1 

Co in 1044.281 20 Ni II 1048.982 3 
Ni II 1044.349 30 Br II 1049.00 1000 
Mg IV 1044.374 80 Ni II 1049.051 1 
Zn IV 1044.502 1 S II 1049.06 35 
Cä in 1044518 10 Mn III 1049.105 0 

Cu II 1044.5188 80 24 Ni 11 1049.137 8 
v :,•._ 1044.60 0 Cr IV 1049.14 10 
Mn III 1044.610 50 Cu II 1049.3640 20 24 
N I 1044.65 4 Se II 1049.51 1000 
Cr III 1044.74 40 N V 1049.65 50w 54 

Cu II 1044.7435 80 61 Se II 1049.65 1000 2 
Cu IV 1044.748 30 Ca III 1049.673 150 
Mn HI 1044.790 700 B V 1049.72     P 
Ni ii 1044.87i 2 Ni II 1049.755 100 
Cr III 1045.06 400 24 Cu II 1049.7554 50 6! 

Ni II 1045.073 15 Mn III 1049.816 650 
Cr III 1045.14 400 24 P HI 1049.82 400 
F III 1045.236 3 Ge V 1049.9 250 
F IV 1045.24 5 Al II 1049.9220 6 
Mn III 1045.240 0 F IV 1049% 1 

Cu IV 1045.288 22 Mn III 1050.122 80 
Se II 1045.31 400 CJ II 1050.1536 10 23 
0 IV 1045.384 15 Mn HI 1050.354 200 
Si IV 1045.500   P 21 Cu II 1050.4028 10 23 
Ge V 1045.5 350 Cr HI 1050.50 70 

V III 1045.64 5h P III 1050.52 100 
Cr III 1045.71 30 Se II 1050.57 200 
S II 1045.74 65 Ni 11 1050.718 3 
Ni II 1045.813 5 Co HI 1050.762 20 
Mu a 1045.89 4 Mn n 1050.78 2h 

Mn III 1045.984 30 P III 1050.82 400 
N VII IW..02     P Mn HI 1050.889 650 
Ge II 1046.05 2h Co III 1050.977 10 
Mn III 1046.167 700 As II 1051.005 150 
0 IV 1046.316 25 Cl I 1051.3787 9 

Mn HI 1046.473 80 Cu IV 1051.588 68 
Ni U 1046.537 8 As V 1051.6 200 
Co III 1046.760 3 N 1 1051.90 2 
Zn 1046.867 10 Cr in 1051.92 50 
Ge IJ 1046.88 5h Mn n 1052.04 5 

Cu IV 1047.003 40 N I 1052.07 3 
Cr III 1047.04 5 Se II 1052.09 300 
Si IV 1047.271    P 21 Cu II 1052.1747 20 24 
Ka II 1047.40 1 N I 1052.18 3 
Co in 1047.471 2 Mn III 1052.193 100 

866 
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1032.96 FINDING LIST 1063.7821 

Element Wavelength Intensity Multiplct Element Wamlengtb Intensity Multiplct 

Cr HI 1052.36 30 Cr in 1059.13 600 
Mn I» i032.431 30 Mn II 1059.53 1 
CI I 1052.4631 4 Fe II 1059.571 400 21 
Cu IV 1052.52« 43 F IV 1059.63 35 
Ni II 1052.534 10 F IV 1059.73 1 

Mn II 1052.60 5 o ; <059.930 80 
N I 1052.64 2 Mn U HJ59.98 1 
Ma III 1052.718 450 Cr in 1060.15 600 8 
Cr HI 1052.89 20 Fe in 1060.258 250 
Ni II 1052.983 2 O V 1060.380 80 

Br 11 1053.0 50 Li III 1060.41     P 
N I 1053.04 3 Mn HI 1060.565 0 
S 11 1053.21 35 Cu II 1060.6343 60 23 
Co in 1053.257 10 Cr in 1060.68 30 
N I 1053.35 5 Fe in 1060 723 250 

Ni II 1053.729 15 Ca HI 1060.751 50 
N I 1053.78 3 Mn III 1060.760 300 
Cr III 1054.10 70 Cr IH 1061.04 600 8 
Cr III 1054.32 100 Fe in 1061.127 250 
Ge v 1054.5 200 Fe IH 1061.245 300 40 

Cr III 1054.66 150 Mn Hi 1061.383 90 
Cu II 1054.6901 60 60 Cu IV 1061.581 61 
Ge II 1055.0261 st 100 6 Mn II 1061.64 1 
Ni II 1055 246 15 Fe HI 1061.708 400 40 
Fe II 1055.2b9 500 21 O IV 1061.780 25 

A! II 1055.28 1 Mn III ■ 061.825 150 
Mn III 1055.289 80 Fe III 1061.827 210 40 
Ni II 1055.291 30 O IV 1061.952 25 
Cu IV 1055.408 21 O IV 1062.133 40 
C. IV 1055.43 10 Zn IV 1062.240 ! 

O V 1055.45! 200 O IV 1062.27! 40 
Mo III 1055.523 350 Fe in 1062.272 200 40 
Mg IV 1055.757 60 O IV 1062.434 10 
V HI 1055.79 50 Mn II 1062.51 30 16 
Cu II 1055.7968 40 22 S IV 1062.67 600 1 

Mo HI 1055.839 0 Cr HI 1062.68 500 8 
Cr IV 1055.89 400 Fe II 1062.758 400 2! 
Cr HI 1056.11 100 O IV 1062.840 10 
Mo III 1056.271 30 Ni II 1062.965 1 
Cu IV 1056.417 12 Fe II 1062.982 300 19 

As V 1056.6 250 Cu II 1063.0052 60 23 
Cu IV 1056.662 14 e HI 1063.188 250 
Al II 1056.68 0 C II 1063.285 5 12.01 
V III 1056.76 5 Fe IH 1063.309 200 40 
Br II 1056.77 250 C II 1063.313 5 12.01 

Mn II 1056.80 4 Mn 1! 1063.43 1 
Si II 1056.899 2  -A 13.07 Cr HI 1063.63 10 17 
Cu II 1056.9546 60 59 Mn HI 1063.745 20 
Cr III 1056.97 30 Cl 11 1063.83 500 1 
Si II 1057.050 30  -A 13 07 Fe in 1063.872 550 40 

Cr HI 1057.30 5 8 Cu IV 1064.014 58 
Se a 1057.41 900 10 Cr HI 1064.32 300 17 
si a 1057.503 15  -A 13.07 Cr HI 1064.43 300 17 
Si II 1057.690 2   -A «3.07 P IV 1064.60 120 
Cr IV 1057.85 300 Fe III 1064.611 70 

F IV '058.10 !0 Br II 1064.66 450 
O V »058.149 120 P II 1064.80 150 
Mn III 1058.270 120 Ca HI 1064.899 50 
V in 1058.48 50 Cr HI 1065.12 150 17 
F IV 1058.50 10 F III 1065 ?68 60 

Cr HI 1058.63 3 8 Cr III 1065.40 30 17 
Cu II 1058.7988 40 23 V HI 1065.51 IP 
Ge III 1058.89 240 P IV 1065.55 120 
O V 1058.998 80 Mn H 1065.56 25 16 
Cu II 1059.0960 60 58 Cu II 1065.7821 

—      —    —=a—»T-s= 
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1065.824 FINDING  LIST 1077.02 

Element Wavelength identity Multiple! Element Wavelength intensity Mukiplel 

Cu IV 1065.824 55 Cu IV 1070.291 18 
C II 1065.8913 ST 7C0 12 Cu II 1070.3112 15 22 
C II 1065.9199 ST 100 12 Cr III 1070.55 30b 
C II 1066.1332 ST 500 12 Cr IV 1070.55 30b 
Cu 11 1066.1343 2" 22 Fe HI 1070.556 200 26 

Ke III 1066.143 350 27 Ni II 1070.590 10 
Fe III 1066.181 300 26 F III 1070 623 20 
Cr HI 1066.23 500 17 Cl II 1071.05 (000 1 
F III 1066.251 6 V IV 1071.054 20 
Mn III 10*6.287 10 Fe II 1071.260 100 20 

Cr IV 1066.36 50 Mn ill 1071.33! 700 
Cu IV 1066.365 20 Fe II 1071.596 600 19 
Zn IV 1066.520 1 A! Ill 1071.730 
Cr III 1066.55 50 Cu IV 1071.730 14 
Si IV 1066.629 550 11 Fe in 1071.746 300 26 

P IV 1066.64 80 Al HI 1071.757 
Ar I 1066.66 750 1 Cl II 1071.76 500 1 
Ne II 1066.764 30 Br II 1071.8 750 
N I 1066.992 10 Mn HI 1071.803 700 
Mn III 1067.049 150 Cr HI 1072.13 200 16 

Cu IV 1067.056 14 Fe HI 1072.217 250 
Cr HI 1067.16 200 Mn HI 1072.372 120 
Cr HI 1067.25 200 Zn IV 1072.496 1 
N I 1067.308 8 Ge V 1072.5 300 
Mo III 1067.343 0 P IV 1072.53 120 

N I 1067 386 10 Mn III i072.598 400 
Br I 1067.559 1 Mn HI 1072.727 50 
N I 1067.616 15 S IV 1072.99 600 1 
Mn 11 1067.73 25 16 Mn III 1073.027 30 
Ca HI 1067.781 25 Zn IV 1073.027 

Br ! 1067.805 1 Ni VI? 1073.11 120 
0 IV 1067.810 120 F IV 1073.22 5 
Cr III 1067.92 200 P IV 1073.3? l.'Ö 
Cl II 1067.94 200 1 Ge IV i 073.38 20 
Fe III 1068.190 300 27 S IV 107% 52 «Kl 1 

Br I 1068.256 1 Cr III 1073.7' 200 !6 
Fe HI 1068.299 200 Cu II 1073.7454 30 23 
Ge V 1068.3 250 Nc II 1073.781 50 
Fe II 1068.356 600 19 Mn III 1073.789 800 
Cr HI 1068.41 800 Br I 1073.912 2 

N 1 1068.477 13 Fe III 1074.061 70 26 
N I 1068.627 12 F IV 1074.10 1 
Ne II 1068.649 70 Cu IV 1074.163 21 
N I 1068.670 11 Br I 1074.243 2 
Br 1 1068.849 0 Ne II 1074.313 10 

Cu IV 1068859 17 Mn HI 1074.460 80 
Se HI 1068 87 100 Ni VI? 1074.51 150 
Mn III 1068.980 450 Cr III 1074.56 50 16 
Fe III 1069 019 300 27 Ca III 1074.667 10 
Fe II 1069.038 300 20 V Hi 1074.76 0 

Ge V 1069.1 250 Br I 1074.803 1 
N I (069.110 8 Fe III 1075.024 250 26 
Ma II 1069.11 20 16 F IV 1075.05 5 
Cu II 1069.1954 50 23 Ge II 1075.0720 st 300 6 
N I 1069.206 9 Cl II 1075.74 350 1 

N i 1069.374 7 Br I 1075.345 1 
Cr HI 1069.45 20 Ni II 1075.551 3 
N I 1069.468 6 Nc li 1075.688 20 
F HI 1069.636 6 Ni 1! 1076.006 2 
Se HI 1069 72 SOO Cr III 1076.15 200 16 

V III 1069.74 50 Fc II 1076.556 40 52 
Mn II 1069.77 10 16 Cr 111 1076.7' 200 32 
N I 1069 990 11 F IV 1076 86 5 
Mn HI 1070.011 450 Br I 1076.964 1 
Fe HI !070.2?4 250 Mn II 1077.02 3 
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1077.090 FINDING LIST 1089.2447 

Element Wivebogth Intensity Multiplet Elemcat Wive length Intensity Multiplet 

Cu IV 1077.090 22 N  II 1084.562 150 1 
S III 1077.13 800 8 N II 1084.580 750 1 
Ni 11 1077.163 4 Cl I 1084.667! 40 
Cr III 1077.29 10 Br ' 1084.810 1 
Co III 1077.530 2 Cr III 1084.34 20 

Se II «077.54 400 He II 1084.908   P 7i 14 
Br I 1077.873 1 He II 1084.975    P 132 14 
Cu II 1077.875* 1 Br I 1085.050 1 
Mn III 1077.920 250 Cl I 1085.1709 40 
Ge IV 1078.02 40f Cr in 1085.27 20 

Br I 1078.124 1 F III 1085.297 3 
Co III 1078.127 2 Cl I 10853035 45 
Br I 1078242 2 Mn III 1085.423 600 
Mo III 1078.572 20 Ni II 1085.441 150 
N IV 1078.708 300 1888 Ge H 1085.513 100 5 

Cr III 1078.80 30 32 N I! 1085.529   P 1 
Cl II 1079.08 "50 1 N 11 1085.546 400 1 
Co in 1079.098 2 Mn II 1085.62 2 
Br I 1079.320 2 N II 1085.701 1000 1 
Cr III 1079 43 150 32 A.; II 1085.729 150 

As IV 1079.5 350 Mn Hi 1085.772 850 
Zn 1079.6,55 10 3e II 1085 88 500 
V III (079.72 5 Br I 1085.896 0 
Se UI 1079.76 800 Cr Hi 1085.% 20 
Cu IV 1079.804 46 N IV 1086.084 b 18.78 

Cl I 1079 8821 30 Cu II 10861102 5 21 
Cr III 1079.97 10 N IV 1086.269 50 18.78 
Cr III 1080.2! 20 32 V IV 1086.382 5 
Mn II 1080.29 5 Ge V 1086.5 250 
Mn III 1080.386 100 Ni I! 1086.503 4 

Mn III 1080.44.« 100 V ill 1086.53 0 
Cu IV 1080.830 a Ma UI 1086.533 90 
Br I 108C.882 2 Mr? UI 1086.688 400 
0 IV 1080*5 60 N IV 1086691 100 18.78 
Ni II 1081.035 200 Fe HI 1086.748 300 

As II IOP1.090 190 Mn HI 1086.751 400 
Mn III 1081.636 0 P IV 1086.94 80 
0 IV 1081.645 10 Kr IV 1087.29     P 
Ni V'.? 1081.82 10 Mn III 1087.368 50 
Ö II 1081.875 300 Br I 1087.468 2 

V HI 1081.98 0 Br I 1087.687 2 
B II 1082.073 300 Mn !I! 1087.699 40 
Cr III 1082.10 50 Cr HI 1087.7C 10 
Cu IV 1082.253 14 Ne II 1087.789 40 
Mn III 1082.300 800 Br I 1087.819 1 

F V i082 113 100 F V 1087.820 35 
As I! i082.350 350 Mn III 1087.862 0 
Si II? 1082.400 2 Ni VI? 1087.97 500 
Mn III 1082.588 650 Cl I 1088.062 60 
Sc 1082.62 200 Mn III 1088.185 650 

Mn IV 1082.645 100 Fe III 1088.224 70 
Fe III 1082.838 250 Cr III 1088.28 10 
Fe 10 1083.176 150 Ge V 1088.3 400 
Si III 1083.210 120 23 Mn HI 1088.324 35.) 
Mn III 1083.276 1 F V 1088.387 i50 

0 IV 1083.382 !0 Cu I! 1088.3953 20 
O IV 1083.613 10 Gc HI 1088.46 800 
Cr III 1083.72 20 32 Co III 1088.486 1 
Mn III 1083.795 300 P IV 1088.61 !20 
N I! 1083.990 400 1 Zr, 1088.711 10 

Si II? 1084.144 3 Mn III 1088.724 550 
0 IV !084.189 40 Br I 1089.039 2 
Cr III 1084.26 20 Fe III 1089.061 200 
As II 1084.370 190 Br I 1089.203 1 
Mn III 1084.485 450 Cu II 1089.2447 3 
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1089.30 
FINDING LIST 

2099.042 
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1099.061 FINDING LIST 

Element Wavelength Intensity Mulupttt 

Fe HI 
Se III 
Fc It 
N I 
N I 

Cr III 
Mi II 
c« in 
ci I 
Cr HI 

Mn III 
Se II 
Fe II 
N I 
N I 

Na Hi 
Fe II 
Cr II! 
V III 
V II! 

Ge II 
Cr HI 
N I 
Cl I 
Br I 

V in 
Cr III 
Br I 
Br II 
Br I 

Fe II 
P IV 
Cu II 
Zu IV 
Cr III 

Cl I 
Ni II 
V III 
Cu IV 
S h 

Fe II 
Cl I 
Fe II 
Cr HI 
Cl I 

Ma HI 
Cu IV 
Cr III 
Cr III 
Br I 

Br I 
Cr III 
Ni II 
Cr III 
Fe II 

V III 
Cu II 
Br I 
Cr III 
Br I 

Br I 
Fe II 
Fe II 
Cu I! 
Ge II 

1099.061 
1099.10 
1099.«17 
1099.150 
1099.263 

1099.46 
1099.471 
1099.495 
199?. $230 
1095.82 

1099.858 
1099.97 
1100.026 
i100.3593 
1100.4649 

1100.49 
1100.525 
1100.6! 
1100.7$ 
1100.87 

1100.98 
1101.26 
1101.2910 
1101.3381 
1101.347 

1101.42 
1101.43 
1101.456 
1101.47 
1101.498 

1101.538 
1101.65 
1101.8362 
110). 8% 
1101.91 

1101.9362 
1101.956 
1102.19 
Ü02.S98 
1102.32 

1102.385 
1102.755 
1102.758 
1102.28 
1103.069 

1103.190 
1103.489 
1103.57 
1103.68 
1103.924 

1104.168 
1104.44 
1104.602 
1104.69 
1104.978 

1105.17 
1105.1765 
1105.460 
1105.80 
1105.844 

1105.994 
1106.215 
1106.362 
1106.447! 
1106.737 

150 
900 
500h 

13 
8 

100 

J> 
40 
10 

750 
300 
400 

50 
15 

100 
400 
300 
100 

5 

I Oh 
50 
45 
50 

2 

25 
300 

50 

400 
40 

\ 
2h 

150 

40 
5 
5 

27 
300 

160 
40 
20 

30U 
50 

650 
14 
1C 
30 

2 

2 
150 

1 
30 
20 

25 
5 
2 

70 
2 

300 
100 

3 
200 

18 

18 

US 
23 

31 

23 

18 

21 

31 

3 

18 

17 

31 

23 
18 

2! 

17 
15 

Element Wavelength Intensity 

1113.228 

Multiple! 

Sc 
V HI 
Br I 
As II 
Br I 

Mn III 
Cl I 
C IV 
V ni 
Sc 

Mo HI 
C IV 
Cr HI 
Mi: Ill 
Si HI 

S IV 
Ma ni 
V HI 
Ni II 
Ci I 

Mn HI 
F III 
Sc 
Br I 
V III 

Kr IV 
Cu I< 
ZD ,V 
S III 
_l I 

V ni 
Mn HI 
Kr IV 
V IV 
Br I 

V m 
Sc 
S IV 
Mn HI 
Fe II 

P IV 
Cr IV 
Br I 
Br I 
Cu II 

F III 
Mn II 
Zn IV 
V ni 
C I 

Fe II 
F II 
Mn II 
V IV 
Mn HI 

F II 
Cu II 
V IV 
Cr V 
F HI 

Cr III 
Br I 
Mn III 
Mn HI 
Si III 

1107.13 200 
1107.36 !00 
1107.442 2 
11 ffJ.476 300 
1107.$12 2 

1107.517 0 
1107.5282 70 
1107.600 SO 
1107.76 25 
1107.77 200 

1107 814 350 
1107.933 100 
1108.11 100 
1108.164 20 
1108.368 280 

1108.48 200 
1108.482 750 
1108.71 5 
1108.729 30 
1108.8113 15 

1109.073 300 
1109.262 3 
1109.40 200 
1109.422 1 
1109.49 5 

1109.62  P 
1109.7445 1 
1109.919 35 
i109.965 320 
t: 10.2948 60 

1110.45 25 
1110.508 150 
1110.64  P 
1110.720 2 
1110.904 3 

1110.92 25 
1110.% 200 
1111.08 200 
1111.105 10 
1111.114 300 

1111.13 40 
1111.17 10 
1111.579 2 
1111.751 2 
"11!.7577 0 

mi-ft';. 3 
111!.» 10 
1111.935 2 
1112.03 100 
1112.058 10 

1112.086 700 
1112.110 10 
H12.19 0 
1112.199 5 
1112.284 750 

1112.302 \m 
1112.407 5 
1112 436 5 
1112.47 60 
1112.507 6 

1112.60 10 
1112.743 1 
1113.18 5 
1113.193 900 
1113228 360 

11.15 

11.15 

2 
15 

20 

31 

30.01 

16 

31 

^& 



"1 
1113 23 FINDING  LIST 1126 28 

hlemenl Wavelength Intensity Multiple! Element Wavelength InletiiitY Multiple! 

Mn 11 1113.23 9 31 Ge II 1120.458 200 5 
F HI 1113 244 3 Mn IH 1120.768 0 
Cr III 1113.26 100 30 V Hi li21 16 15 3 
Mn II i•13 39 0 31 Ni II 1121.162 125 
F III 1113.463 20 Cr HI 1121.35 30 

Mn HI 1113677 20 Mn HI 1121.413 I 
0» U 1113 78 50 Br I 1121.473 3 
Co HI 1114.405 1 Co XIV 1121 6 f 
Mn li 111444 8 31 Br I i121.839 2 
C I 1114.45? 50 30 rv v 1121.98 5 

Mn II 1114.58 0 31 Fe II 1121 987 MX) 12 
Mn III 1114.53 Ih C I 1122.098 20 28 
Kr IV 1114.95      P Mn HI 1122 113 0 
Mn HI 1115.147 90 V  HI 1122 13 75 
Br I 1115.448 2 C I 1122.260 50 27.01 

Mn II 1115.53 6 31 Na III 1122 30 10 
Zn II 1115.657 8h Sc 1122.32 200 
V III 1115.71 50 C I 1122.328 100 27 
Zn IV 1)15 801 3 Mn III 1122.397 450 
F II 1115.946 40 S IK 1122.42 200 

Br I 1116.105 2 Cr HI 1122.43 150 22 
Mn HI 1116.151 350 C I 1122 <47 20 27 
U III 1116.33     P Si !V 1122.486 550 3 
Mn II 1116.37 6 3! Ge V 1122.5 50 
Cr III? 1116 46 10 Fe HI 1122.526 600 1 

Ni II 1116.557 40 Zn IV 1122.587 3 
Gc V 11168 300 V III 1122.62 i 3 
P IV 1116.92 ./, C I M22.7..5 5u 26 03 
Cr MI 1117.19 ■>00 22 C I 1122.754 20 
Zn 1117 393 IO Fe II 1122.858 500 13 

Cr V 1117.55 tJ Cr IV 1122.87 30 
C I 1117.581 20 V III 1123.00 7S 3 
C I 1117.724 50 29 C I 1123.107 70 
V HI 1117.78 5 Ni II 1123.113 2 
Cr III 1117.88 20 30 F III 1123.126 20 

As II 1117 903 201} Ni V 1123.20 0 
S VI !117.91 100 Cu i; 1123.2260 .<! 2'I 
P V 111798 1000 Cr III 1123.37 3'.' 
F I! 1118.017 !Ö V III 1123.53 50 3 
Mn II! i MS.068 0 Cr HI 1123.59 150 

Al HI 1118.173 Cr V 112.3.62 100 
Br I 1118 173 3 Sc 112.3.96 200 
C I 1118.180 50 As II 1123.977 225 
Al HI 1118.202 Zn HI 1124.021 2 
F HI 1118.320 10 Br I 1124.038 3 

Al III 1118.353 Ca 11! 1124 039 ;oo 
Ni II 1118.404 20 Mn III 1124.109 400 
Ni H 1118.547 25 Fe II 1124.134 400 14 
Cr III 1118 55 200 30 Mn HI 1124.333 80 
P FV 1118.59 160 S II 1124.39 100 8 

Mn HI 1UP V74 80 Cr IH 1124.43 5 30 
Al IV 1118.80 200d V III 1124.76 5 
F III 1118.854 3 Fe II! 1124 883 600 I 
Ni 11 1118.921 10 C VI 1124.9        P 
Se II 1119.04 100 P II 1124.945 10 

Br I 1119.140 2 S II 1125.00 100 8 
Se HI 1119.17 1000 Mn HI 11 ?<065 0 
Ga II 1119.20 150 Cr III 1125.27 500 30 
Mn III 1119.303 300 Ge V 11254 25 
Ni H 1119.330 75 V III 1125.70 200 3 

Cr III 1119.40 5 30 Br I 1125.728 4 
V III 1119.66 50 3 Cr III 1125.73 200 22 
F III 1119.673 6 Cr III 1125.90 20 
Br 1 1119.725 3 V HI 1126.13 0 
<\i II 1119.9470 15 20 Se III 1126.28 300 

872 
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1126.35 FINDING LIST 1138.547 

Klcm'.jt Wavelength 

1126.35 

Intensity 

10 

Mulliptet Eknis.1 Wavelength 

1131.194 

lntcaaity 

450 

Multiple! 

Cr in? 1 
Fe II 1126.425 400 13 V     / 1131.255 20 
S III 1126.48 50 S ii 1131.65 2Ö0 8 
Fe II 1126.603 400 14 Ne II 1131.724 90 
Zn Ii 1126.611 21» Ni V 1131.82 0 

Fe III 1126.728    P 40=3 1 Ne 11 1131.848 100 
S III 1126.85 i0i Li II 113! 884 15 
Fe II 1126.850 *00 12 Cr III 1131.90 150 
Mn HI 1127 093 150 Fe III 1131.914 200 1 
Mn III 1127.314 650 Cr HI 1132.75 300 

Si 11 1127.442 20fc-A 13.06 Br I 1132.822 3 
Ge 11 1127.48 5h Cl I 1132.8528 45 
N; ■! 1127.486 5 Br I 1133.116 4 
Cr HI 1127.71 150 N IV 1133 117 200 18.43 
Cu IV 1127.830 10 Br I 1133 251 2 

V IV 1127.836 20 Fe ii 1133.423 500 50 
Si   II 1!27.%7 40h-A 13.06 Sc 1133.53 200 
P V 1128.01 650 Km III 1133.613 500 
Fe III 1128.050   P 550 ! Fe II 1133.678 500 II 
Fe Ii 1128.074 J00 14 F I! 1133.714 100 

Fe 11 1128.180 100 50 Ni II 1133.730 75 
C I 1128.252 50 26 Zn IV 1133.744 15 
Zn II 1128.300 2h Se li 1133.89 100 
Si IV 1128.325   P 3 Cr HI 1133.91 50 
Si IV 1123.340 650 3 C! I 1133.9341 50 

Fe II IP8.530 200h 194 Ge !! 1134.02 20k 
Mn III 1.21.577 120 V HI 1134.16 50 
*  ill 1128.63 75 N I 1134.165! 560 2 
C , 1128.68(3 20 25.01 Co XIII 1134.3 f 
Fe li! lli8.723    P «150 1 N I M34.4i47 550 2 

C I 1128.752 100 26 Ni H 1134.533 150 
Cr III 1128.78 10 Br I 1134.388 5 
Sc 1128.79 400 F IV 1134.78 35 
C I 1128.817   P 25 Br I 1134.888 4 
Mn 111 U28.825 120 Cu IV 1134.976 ;<\ 

Cr III 1128.88 30 N I 1134.9801 780 2 
C I 1128.903 20 25.02 N IV 1135.244 150 18.43 
He Ii 1128.909 400 13 Cl I 1135.3310 50 
C I 1129.030 100 25.01 V HI 1135.92 0 
Cu IV 1129.076 12 F II 1135.938 10 

C I 1129.135 200 25 N  IV 1136.241 !00 18.43 
C I 1129.161    P 25 Br I 1136.294 5 
Fe III 1129.190   P 450 ; Zn IV 1136.406 40 
C < 1129.196   P 25 V HI 1136.54 0 
C I 1129.405 20 25 Cr III 1136.67 500 

C I 1!29.624 50 24 Al IV 1136 80 150 
C I U 29.749 20 25 Mn III 1136.867 HO 
F II 1129.758 200 Cr HI 1136.91 10 
Fe II 1129.777 240 49 Ne V 1137.0       P 
Se II 1129.79 50 Zn HI 1137.030 3 

C I 1129.924 50 24 Cr III 1137.08 u 
Br 2 1129.979 2 Ni 11 1137.091 100 
C 1 1130.171 20 23.01 Ga IV 1137.1 50 
Fc I» II30.404 300 1 Zn IV 1137.243 3 
Fe II ii30.428 500w 12 Mn III 1137.518 0 

Se a 1130.48 100 Ge HI 1137.95 200 
Ga 11 : 130 81 250 Fe 11 1138.039 100 48 
Fe II 1130.87 40 48 S IV 1138.12 100 
Cu Ii 1130 «».S3 ! 20 7v 1138.175 10 
Cu I! U30.iS9/S 1 F III 1138.182 6 

P II 1139.925 10 V III 1138.32 15 
S II 1131.05 200 8 Se II 1138.36 50 
V III t131.OS 60 C 1 1138.383 20 23 
Cr V 1131 !6 20 O III 1138.545 100 
Br I 1131.171 2 Ni II 1138.547 10 

37? 



"^1 

!l38.557 FINDING LIST 1146.465 

Eleicca! Wavelength intensity Multiplct Element V.'avcleajttn Intensity Multiple! 

C I !138.557 30 *                  l v ni 142.08 5 
C I 1138.59; 20 23 Si III 142.282 120 32 
Fe II 1138.642 500 II F III 142.332 10 
Cr HI 1138.76 20 Fe II 142.334 500 10 
Ge V !138.9 25 V III 142.34 10 

C I! 1138.9358 ST 200   -A 14.04 Fe in 142.464 250 39 
C I i138 946 5G 23 Cu II 142.6405 20 19 
Ni II 1139.009 3 N I 142.70 2 
C I n:».w3 ICO 23 V V 142 741 40 
N I 1139.14 ! Cu IV '".2.743 16 

C I 1139.300 20 22.01 Zn 142865 1C 
C II 1139.3317 ST 300  -A 14.04 P II 142.88 2C 
Br I 1139.350 3 Zn 11 142.904 2k 
As II 1139.395 500 Fe HI 142.955 300 39 
C I '.139.426 50 22.02 Be II 142.956 150 

C 11 1I3C.4730 ST 10   -A 14.04 Al 11 142.97 5 
F VI 1139.496 100 Be II 143.039 500 
C 1 1139.514 20 22 V III 143.19 15 
Sc 1139.53 200 Fe II 143.235 500 10 
V 111 1139.54 15 Ge II "43.25 40h 

Br I 1139.54* 3 N I 143.31 1 
Ni II 1139.6:° 75 F IV 143.35 5 
C 1 1!39.6J0 20 22.01 F HI 143.354 t 

V III 1139.67 25 Ni II 143.397 50 
C I 1139.766 70 21.01 Fe in 143.545    P 70 39 

C ! 1139.75*2 70 22 Cr in 143.63 150 
C I (139.812 150 22 N I 143.6458 15 
V III 1139.85 75 N I 143.6508 30 
C I 1139.865 50 22 Fe in 143.67!    P 200 39 
C I 1140.005 50 22 P II? 143.71 1 

C I 1140.223 20 21.01 Fe 11 144.052 100 156 
C I 1140.357 100 21 Cr III 144.10 100 
Mn III 1140.3% 200 N I 144.16 2 
Ni 11 1140.459 75 Cl I : 44.29») 60 
Si III 1140.545 120 32 Si HI 1'4.306 160 32 

C I 1140.574 20 21.01 Cr IV (44.il 70 
C I 1140.641 150 2! Ni VI? 144.32 180 
V III 1140.66 10 Cu II U'4.8556 30 19 
Bi I 1140.732 1 Fe II 141.946 70Ow 10 
N I 1140.74 2 Si HI 144 959 120 32 

Zn IV 1140.849 8 P II > -.Jl 1 
Mn III 1140.856 0 Ca III i 45.062 100 
P II 1141.00 5 Si III 145.122 150 4! 
Cr III 1141.17 5 Si HI 145.149 1? 41 
Mn III 1141.171 150 Si III 145.16 ! «11 

N I 1141 19 * Si HI 145.177 SO 41 
V III 1141.20 5 Si III 145.19 10 41 
Fe III 1141.272 200 S: HI 145.22 50 41 
C I 1141.327 20 20 Br I 145 -26« 2 
Ge 11 1141.36 10h N 1 145.27 2 

Br I 1141.564 2 Cu IV 145.7.90 SO 
Si III 1141.580 UO 32 Mn IV 145.361 120 
N I 1141.1» 2 Cl 1 145.3«41 30 
C II 1141.6246 ST 300 11.01 Ni VI? 145. ;?. !50 
C II 1141.6574 ST 10 11.01 Si III 145.669   P 32 

C I 1141.678 20 2Ü Mn ni 145.744 0 
V III 1141.68 25 Br I 145.854 2 
C II 1141.7445 ST 200 11.01 F IV 145.89 '0 
F III !141.857 3 N I 145.90 ! 
Se !I H41.94 900 7 Ne V 146.1        P 

Zn II !<41 955 5b Zn HI "46 105 50 
Zn IV 1141.955 20b Zn 146 190 50 
Ni VI? 1141 % 100 Mn HI 146.335 30 
Ai IV 1142.03 50<S Cr III 146.34 250 
F IV 1142.07 <i Zn 

  
146.465 15 

874 
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1146.75 FINDING LIST 1157.770 

Element Wivelecgtb 

V III 
Ni VI? 
Ft II 
Ge II 
Zn 

Fe II 
Ni II 
N I 
Br I 
Sc 

1146.75 
1146.85 
1146.963 
1146.973 
1147.006 

1147.413 
1147.633 
1147.66 
1147.689 
1147.69 

Cu II 1M7.7&17 8 
Br I 1147.94? 2 
Zn 1148.062 12 
Sc III 1148 241 30 
Fe II 1148.295 600 

Wivelenfti 

1153.18 
1153.281 
1153.398 
1153.53 
1153.60 

1553.773 
I15S.955 
1133.99 
1154.12 
1154.19 

1154.23 
1154.401 
1154.402 
1154.416 
115443 

latenuty 

25 
400 

5 
4 

150 

550 
300 
120 
150 

3 

250 
400 

25 
150 
10 

Ca in 1148.399 I« Sc in 1154.523 40 
V III 1148.46 100 2 Er 1 1154.640 1 
Fe II 1148.693 160 155 V ni 1154.77 75 
N I 1148.77 4 Si 111 1154.998 120 
V III 1149.08 25 F n 1155.00 40 

Cu IV 1149 166 18 V III 1155.11 75 
As II 1149.306 600 Fe II il 55.273 40 
N I 1149.39 ^ s m U55.34 200 
Ge II 1149.547 20 Zn IV U55.384 5 
Mn III 1149.572 550 Cr in 1155.39 150 

o ni 1149.603 50 v ni 1155.41 5 
2D IV 1149 610 25 Zn III 1155.497 60 
Ca ID 1149.848 150 Mn ni 1155.544 300 
V III 1149.94 500 2 C I 1155.809 51) 
P II 1149% 70 3 Zn IV 1155.850 40 

F IV 1150.07 to Si III 1155.057 (20 
Ni VI? 1150.22 100 Se II 1155.99 700 
V III 1150.25 60 2 C I 1156.028 150 
Al 1150.27 SO C I 1156 199 20 
Fe 0 1150.292 400 10 Ga IV 1156.2 250 

Br I 1150.312 2 Al IV 1156.21 50 
Zn IV 1150.481 30 Mn n 1156.34 30 
Ge HI 1150.60 240 C I 1156.389 100 
Fe 11 1150.689 400 10 Ge II 1156.462 20 
Se JV 1150,8 i',-0 v m 1156.47 15 

A! IV 1150.SS5 10 C I 1156 560 200 
0 HI i150.882 100 Fe II 1156.575 40 
Se V 1151.0 700 Mn n 1156.66 25 
V III 1151.05 15C 2 C I ! 156.765 20 
Sc 1151.09 2<fc Si III 1156.782 80 

Fe II 1151.163 500 10 Mn n !156.i3 20 
V III 1151.30 25 As II 1156508 10 
Br I 1151.381 3 Se II 1156.91 800 
0 I 1152.1512 200 6 Mn U 1156.92 20 
Cu IIT 1152.155 i P II 1156.96 50 

V III 1152.17 150 2 Cu II 1157.0206 5 
Zn IV 1152.278 20 Al II 1157.10 20 
N I 1152.30 4 Ni VI? 1157.13 150 
Br I 1152.418 3 Ni II 1157.132 ! 
Fe n 1152.440 300 10 v ni 1157.18 400 

N I 1152.63 1 C I 1157.186 20 
Ca III 1152.706 100 Zn HI 1157.289 40 
Mn III 1)52.716 700 Se il 1157.31 400 
P II 1152.81 50 3 C I 1157.330 50 
Cr ra 1152.82 10 29 Se IV 1157.4 50& 

Fir I 1152.833 2 C I 1157.405 150 
Fe II !152.882 400 10 Ge 11 J 157.50 50* 
Zn 1152 957 10 V V 1157.577 50 
Br I 1152.989 2 Cu IV ü57.603 18 
Na in 1153.04 40 C I 1157.770 350 

Mnhjpfcl 

2 
10 

29 

10 
3 

29 

2 
10 

29 

2 
31 

3 

2 
157 

29 

19 

31 
8 

19 
19 

30 
19 

IV 

30 
18.0! 
31 

30 

1 
30 

3 

17 

18 

17 

lö 
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1157 78 FINDING  LIST 1168.32 

Kiemen! Wavelength Intensity Multiple! 

Kr IV 
Cu II 
Cu II 
C I 
C I 

F III 
Si III 
C I 
Al II 
C I 

C 1 
C I 
C 1 
C I 
Kr in 

F ill 
Ni II 
V HI 
C I 
As II 

C I 
Mn Hi 
Br I 
Ge II 
P II 

Ge HI 
F HI 
N I 
Fe I! 
Ni II 

V V 
Ge HI 
V HI 
N I 
N I 

Si HI 
Br I 
N I 
V III 
Ni II 

Ge HI 
Sc 
N I 
Mn II 
Ni II 

N I 
Cr III 
Si III 
Mn II 
Ni VI? 

Mn II 
Al IV 
P IV 
Ni II 
V HI 

Mn II 
Mn II 
Fe II 
Sc !II 
S HI 

Ai III 
Cr III 
Cu II 
Al HI 
Ni II 

1157.78 
1157.8719 
11j7 8807 
1;57.910 
1158.019 

1158.073 
1158.102 
1158.132 
1158.24 
1158.324 

1158.397 
1158.492 
1158.674 
1158.732 
1158.737 

1158781 
1158.830 
1158.86 
1158.907 
1158.908 

8 
730 
750 

6 
140 
400 

I 
100 

100 
20 

100 
100 
300 

10 
100 
50 
50 

300 

1158.967 200 
1159.022 150 
1159.030 2 
1159.066 50 
1I5"08 80 

1159 12 160 
1159.227 20 
1159.28 4 
1159.347 400 
1159.510 150 

1159.520 10 
1159.62 160 
1159.75 200 
1159.8172 P 
1159.84 2 

1160.255 120 
!160.332 3 
1160.39 3 
H60.77 300 
1160 776 2 

1160.79 160 
1160 91 200 
1160.9370 P 
1161.29 20 
1161.297 15 

1161.30 1 - 
1161.43 500 
1161.579 160 
1161.61 3 
1161.61 20 

1161.76 20 
1161.»5 lOd 
1161.87 40 
1161.927 ! 
1162.02 250 

1162.02 50b 
1162.02 50b 
1'62.35! 40 
1.62.443 •o 
1162.52 !00 

1162.588 10 
1162.60 10 
U62.6010 3 
1162.621 5 
1162 748 150 

16 
16 

31 
16 

15.01 

15.01 
16 
15.01 
15 

15.01 

15 

73 

31 

29 

31 
29 

29 

4 
29 

153 

19 

Fieroenl Vfnveleogth 

Sc 
V HI 
Ni VI? 
V HI 
Zn 

Mn II 
Ga IV 
Ni II 
Ni II 
V III 

N I 
Ge V 
N 1 
Mn HI 
N I 

Mn 11 
Ge II 
Ni II 
O IV 
N I 

Fe II 
O IV 
Ni II 
Cu IV 
O VIII 

Kr I 
Ge V 
Fe II 
Cu IV 
Ai 

N I 
C III 
Nt II 
Mn II 
N I 

C HI 
F II! 
S III 
Mn II 
Cr III 

V III 
V III 
Se II 
V HI 
Li II 

Zn III 
Se !V 
Mn II 
V III 
Ni II 

Mn II 
Cl I 
Mn II 
AI IV 
F V 

N ! 
() IV 
Ga it 
ZB HI 
Ni If 

Ni 11 
Mr i 11 
N I 
Mr ] II 
Cr III 

II Hi2.77 
1162.81 
1163.20 
1163.26 
1163.315 

1163 32 
1163.6 
1163.645 
1163.729 
1163.87 

1163.8835 
1164.0 
i>64.0016 
1164.019 
1164.2064 

1164.21 
1164 273 
1164 279 
1164.320 
1164.3246 

Intmtitv 

200 
50 

100 
75 
15 

40 
150 
50 
8 

60 

150 
200 

30 
60 
60 

30 
100 
150 
25 
95 

1164 48 1 
1164.545 40 
1164.574 100 
P64.664 12 
1164.8        P 

116*.86? 200 
116V2 25 
1165.26«; 240 
1165.3* 10 
1165.38 lOd 

1165.5943 40 
1165.698    ? 10 
1165.798 12 
1165.82 25 
1165.8358 15 

1165.870    P 100 
1165%! 10 
1166 13 50 
1166.16 10 
1166.23 10 

1166.29 75 
1166.45 75 
1166.53 500 
1166.58 75 
1166.63 5 

1166.7% 25 
1166.E 400 
I166.S1 8 
1166.86 0 
1167.030 25 

1167.13 20 
1167.1479 100 
1167.31 9 
1167.35 10 
1167.372 1 

1167.4484 350 
1167.532 ift 
1167.62 50 
1167,764 30 
H67.803 10 

1168.040 75 
1168.07 5 
1168.2154 50 
1168.25 15 
1168.32 100 

Muhipfct 

1 

4 

2 

73 

11.76 

28 

11.76 

28 

28 

28 

28 

fe 

6 

28 

28 
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1168.3344 UNDING LIST 1181.075 

fcfcmcal W«rcfeatlh tnlcnily Malliplet 

N 1 
N 1 
Sc Ii 
N I 
Br I 

N IV 
Sc HI 
Cr III 
C IV 
Sc III 

c IV 
H IV 
V in 
0 IV 
Fe il 

Cr HI 
V II! 
Mr II 
N IV 
Mr 11 

N I 
Ni VI? 
Cr III 
Zn II! 
N I 

Ni El 
N 1 
N I 
Br 
Cu / 

Ga IV 
Cr III 
N I 
Se II 
N I 

Ni I! 
V III 
Ni II 
N I 
0 VIII 

Bc IV 
N I 
Fe 11 
Ga IV 
Zn II 

N I 
As Hl 
Zn IV 
N 1 
V III 

Si II! 
M = III 
Sc 
Ni 11 
Cr III 

Cu IV 
Ni II 
Cr »II 
Ni I! 
Ge CI 

Cr 11! 
Ga 11 
(if HI 
Br I 
Zn 

1168.3344 200 
1168.4167 60 
1168.53 800 
!168.5358 300 
1168.542 3 

1168.599 150 
1168.608 50 
1168.73 20 
■ 168.873 150 
1168.883 20 

1168.990 200 
1169.063 100 
1169.11 75 
1169.160 2 
1169.19 0 

1169.25 20 
1169.26 -M 
1169.28 15 
1169.478 50 
1169.53 15 

1169.6933 80 
1170.08 150 
1170.10 30 
1170.149 50 
11701572 10 

! 170.169 20 
1170.2766 80 
1170.4165 5 
1170.479 3 
1170.576 !1 

1170 ö 500 
1170.64 >0 
1170.6743 20 
1170.76 200 
1171.0834 60 

1171.117 15 
1171.27 20 
1171.291 100 
1171.37 2 
1171.5       P 

1171.56     P 
1171.60 2 
1171.606 160 
1171.7 20 
1171.943 5 

1172.01 2 
1172.2 360 
1172.304 30 
1172.46 3 
1172.47 5 

1172.529 80 
1«72.721 20 
1173.03 300 
1173.121 ! 
1173.19 «a 

1173.259 32 
I173.298 50 
1173 34 50 
1173.477 71 
1173.707 7' 

1173.77 100 
1173.78 100 
1173.78 200 
1173.827 4 
1173.854 50 

6 

6 

18.83 

11.19 

11 19 
18.83 

1 

1 
28 
18.83 
2S 

154 

I 

30 

Element Waveknftb inlrnstiy Multiplei 

s; III 
Si III 
Mi III 
Cr VA 
C Hi 

C 'il 
Ni XIV 
C 11! 
Fe H 
C III 

C (I! 
c III 
de V 
Kr IV 

N I 
Zn 
Ni II 
Ni II 
Sc 

Br I 
Se II 
Al I! 
Mr HI 
Za IV 

Mr II 
Zn HI 
N I 
Mr II 
F 11 

Si Hl 
Mr III 
Se II 
Mn II 
Mr II 

Zn IV 
Mn ill 
Cr III 
Ni II 
F III 

Mn 1! 
Cr Hi 
Zn III 
Br I 
Zn 

Ge II 
Cr HI 
F HI 
et I 
A! 11 

Mn III 
Zn IV 
Cr III 
Ni VI? 
Zn IV 

Mr II! 
Gc 11 
Ni II 
Zn IV 
Na III 

Mr II 
Cr HI 
Cr HI 
F 11 
Ni n 

1174 369 100 
11 Tl .432 120 
P./4.810 10 
1174.82 150 
1174.933 ifOO 

1175.263 700 
1175.3 f 
1175.590 600 
1175.699 20 
1175.711 1000 

1!75.987 700 
1176.370 800 
1176.4 25 
1176.49     P 
1176.5097 350 

1176.6304 180 
1176.846 iO 
1177.006 1 
1177.109 50 
!!T7.i4 20" 

1177.233 5 
1177.31 too 
1177.43 40 
1177.484 6 
1177.484 ul 

1177.52 20 
1177.651 50 
1177 6948 320 
1177.89 18 
1177.988 3 

1(78 004 160 
*'78.031 40 
1178.05 400 
1178.14 15 
1178 ±4 i2 

H 78.391 15 
1(78.51 2 
1178.55 30 
1178.57! 30 
1178.642 3 

1178.76 5 
1178 80 20 
1178.835 75 
1178.895 6 
1178.929 60 

1178.957 100 
P.7S.99 10 
1179 035 6 
1179.2927 250 
1179.34 1 

1179.467 4 
1179 47* 50 
1179.68 30 
1179.80 200 
1179.814 25 

1179.85 21 
1180.10 In 
1180.271 150 
1180.274 4 
1180 40 160 

1180.69 1 
1180.81 SO 
1181.03 10 
1181.06! 10 
1181.075 30 

30 
30 

30 
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1181.194 FINDING LIST 1193.240 

Eter. '-At v.°'«eleott)a lntesnity Muhiptri Element WavcteQglh intensity MuHiplct 

Ge 11 1181.104 150 1! a i 1188.7515 50 
Cr IB 1181 45 10 a i 1188.7743 130 
A» II III» 506 550 C I 1188.833 200 14 
Zn 1181.539 10 N I 1188.97i 14 
Ni II 1181.62« 15 Ge IV 1188.99 400 

Cr HI »i81.63 50 £ I 1188.992 500 14 
Ge II 118'..650 i«y il C I '.1S9.065 200 14 
r III 1)81.909 7. ;     Al II U89.18 5 
St SI 81.91 30t CI 1189 249 250 14 
c» in U8I.98S 150 N 1 1189.249 14 

Zo IV 1182.016 50 Br I 1189.279 10 
Si III 1182.018 60 M Dr I 1169.378 5 
Ni II i 182.169 75 C I 11 «9.447 500 H 
Bi  i 1182.171 3 Br i 1189.498 10 
F III 1! 82.42; 3 Za IV 1189.565 35 

Cti Iv 11K.576 7ti Ge II 1189.623 150 11 
Se n 1182.65 3C0 C I 1189.631 700 14 
MD in H 82 8Z5 350 As II 1189.870 55C 
N I'll 1133.030 350 20 C I 1190.021 35 13.01 
MT III Uffl.&t 30 4 N I 1190.031 5 

Ge I*-' ' '.33.39 300 Al II 1190.0493 15 
Al ! (83. .2 10 S III 1190.17 200 1 
Ti IV 1-83.63 100 C I 1190.253 35 \l 01 

.i 1183.824 12 Ar IV 1190.35 80 
/••' II 1183.83 1 Si n 1190.4157 si 100 5 

M,< m H«3.860 25w 7 Ni II ! 190.442 i 
Sc V 1183 99 200 N I 1190.494 6 
F III 1184 039 3 N I 1190.688 2 
Ni (I 1184.512 20 N I 1190.855 e 
Za 17 1184.528 8  -A Ca III 1190.864 250 

N III 1184.544 400 20 Ga IV 1190.9 450 
Zn n 1? 34 858 40 N I 1190.923 8 
Ni IS 1184.980 3 N I 1191 ill 9 12 
Mn III 1185,045 0 V ni 1191.07 0 
N;, II ;185 146 2 Ge II 1191.264 100 11 

Ge II IIJ'5.154 3 V 'II 1191.50 0 
Ga *V 1185.3 400 Zr III 1191.59"/ 10 
G. IV 1185.50 10 N I 1191.603 1 
ZD II 1185.610 1   -A (e II 1191.719 15 II 
Cu II 1185.8991 2 Ni VI? 1191.72 50 

Ga IV 1186.0 20 Mn III 1191.730 15 4 
Mn ill 1186.14 lOw 7 Al II 1191,8123 50 
Br I 1186.161 3 C I ! 191.838 120 13 
Cr 11! 1186.24 20 Zn in 1191.864 40 
Ni II 1186.347 1 N I 1191.925 8 

Ga II 1186.81 ISO 6 Fe II 1192.02 2 
V III 1186.89 25 C I 1192.218 70 r 
Ni VI? 1186 90 20 Si III 1192.228   P ■*o 
Ni II 1186.933 8 Si III 1192.258   P 40 
Ni II 1186.993 1 Cu II 1192.261 2 

Ni II 1187.102 20 Se II 1192.29 1000 1 
Ca III 1187.303 750 Si HI 1192.293    P 40 
Ge II 1187.323 50 Ni II 1192.306 5 
Cr III 1187.36 200 Mn n 1192.313 40 15 
Zn 1187.404 50 C 1 i 192.451 120 n 
Ft II 1187.41 0 N I 1192.563 4 
Ge II 1187,539 50 Ni II 1192.596 0 
Ni II 1187.608 '5 Cr in ! 192.69 50 
Cr III 1187.65 3'JO Mn III 1192.78 8 4 
Ma III 1187.735 7.50 Ni II 1192.983 3 

Ar IV 1187.80 40 Ga IV 1193.0 450 
N IV 1188.006 300 18.49 C I 1193.009 700 t: 
Mn II 1188.502 50 15 r. i U93.031 300 u 
Ca III 1188.606 400 Zn II 1193.231 60 
Ge II 1188.732 200 _J C I 1193.240 850 1! 

sssasaaEts tcsama 
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1193.264 FINDING LIST 120} .95 

Etetucnl Wavelentfh intensity 
  

Multiple! Element Wavelength lntemity Multipkt 

C I 1193.264 150 11 Si III 1198.297   P 40 
Ni II 1193.267 5 Cr III 1198.31 70 
Si 11 1193.2894 st 200 r 

j Zn HI 1198.322 15 
C I 1193.393 350 u Br I 1193.371 6 
Cr III 1193.47 70 Al :v 1198.47 50 

Cu IV 1193.475 15 Mn Hi 1198 493 30 
C I U93.C79 5C0 9.02 C IV 1198.58 50d 12.18 
Ca III ! 193.697 150 V III 1198.61 100 
Cr HI? 1193 89 10 Mn II 1198.63 :« 27 
C I • 193.996 120 9.02 Mn HI 1198.994 400 

s in 1194.02 400 1 Fe 11 1199.24 1 
C I 1194.064 350 9.02 Mn 11 1199.34 30 26 
Za IV 1194.0« 30 Mn II 1199.38 50 3 
C I 1194.229 '.20 9.02 In 1199.415 60 
C I 1194.301 120 n N I 1199.5490 ST 1000 ! 

S III 1194.40 300 i Se II 1199.72 50 
C I 1194.406 200 9.02 Zn 1199.748 15 
Br I 1194.413 4 N I 1200.2238 ST 950 1 
Cr III 1194.44 30 Ni 11 1200.307 1 
V IV 1194.467 20 Zn 1200.339 10 

C I li94.448 350 10 Zn HI 1200.635 60 
Si II 1194.5001 st 250 5 N I 1200.7113 ST 700 1 
C I 11W 615 250 9.02 Ca III 1200.772 50 
Ge II 1194.7r 500 11 Zn III 1200.854 50 
Ni II 1194.857 15 Cr in 1200.91 50 

Cr III 1194% 30 S III 1200.97 400 : 
Mn II 1195.00 30 Cr in 1201."i 50 
Zn 1195.019 12 Ni II 1201.002 3 
Ga IV 1195.1 500 Ni II 1201.119 8 
Ti rv 1195.25 100 Mn H 1201.124 20 3 

Zn 1195.366 60 Mn II 1201.23 5 26 
Cr HI 1195.42 10 Cr 111 1201 25 100 
Fe II 1195.46 1 Zr, IV ! £«1.792 25 
Mn 11 1195.97 30 27 C! 1 1201.35/7 100 
Zn 1196.009 35 F £11 1201.358 3 

Cr III 1196.04 30 Cr III 1201.42 150 15 
Cr ill 1196.32 50 15 Zn IV 1201.489 50 
Mn 11 1196.33 25 27 Mn II 1201.57 40 26 
Br I 1196.370 4 Ga IV 1201.6 200 
As II 1196.383 600 Cu II 1201.6258 2 

Se II 1196 40 200 S III 1201.71 200 1 
Si m 1196.436   P 40 Ni II 1201.838 5 
Si El 115ft.4?0   P 40 Ni lit 1201.957 3 
Br I 1196.477 4 Cr III 1202,02 10 
ME II 11%. 52 20 27 S III 1202.10 50 1 

As II 1196.561 600 Zn III 1202.152 30 
V III 1196.63 0 v m 1202.25 50 
Mn II 1196.724 25 15 Ca HI 1202,309 200 
Be II 1197.094 330 5 Cr in 1202.45 100 15 
Zn 1197.098 10 Ni U 1202.452 8 

Zn II !197.;49 40 Ni II 1202.511 10 
Mn II 1197.17 40b 3 Mn HI 1202.807 0 
Mn II 1197.17 40b 27 V III 1202.87 5 
Be II 1197.188 670 5 Ni II 1202.911 3 
Cr III 1197.37 200 15 Mn H 1203.07 8 26 

Si II 1197.3936 st 100 5 Mn H 1203.25 30 26 
Fe II 1197.43 0 Cu IV 1203,261 13 
Zn IV 1197.440 30 7n III 1203.270 50 
Mn II 1197.57 10 15 3- 2 1203.353 4 
Cr III 1197.60 10 t IV 1203.41 40 

P IV 1197.82 40 Zn IV 1203.430 40 
Ar IV 1197.84 «0 Ca HI 1203.507 10 
Zn HI 1197.973 20 Cr Hi 1203.59 120 
Mn II 1198.00 10 27 V III 1203.86 0 
Li II 1198.082 700 Cr in 1203.95 20 
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1204.Ö38 FINDING LIST 1213.361 

K lernet.' Wavclcnf' Intensity Multiple! Element Wavelength Intensity Multiple! 

Zn IV 1204.038 30 Al II 1208.35 20 
Ni II 1204.102 30 B II 1208.36 1 
P IV 1204.30 40 Ni II 1208.433 1 
S II? 1204.30 500 Mn III 1208.476 800 
Zn HI 1204.310 60 B I! 120« 546 40 

F III 1204.380 6 Ca HI I2r.7!6 50 
Cr HI 1204.46 50 7 B II 1208.825 10 
Cr HI 1204.59 10 Mn II 1208.83 8 
"u II 1204.6158 1 Cr III 1209.13 800 7 
Uu II 1204.62 25 2 Ni II 1209.170 7 

Cu Ü 1204 6356 1 A) II 1209.19 ! 
Ca II 1204.6531 ! As III 1209.3 450 
Cr ill 1204.93 200 15 F II 1209.345 40 
Mn II 1204.95 15 Cr HI 1209.42 10 
ZD 1204.964 10 Ni II 1209.492 1 

N VII 1205.0       P Cr HI 1209.66 10 
Ge II 1205.049 15 11 Br I 1209.756 8 
Ni II 1205.088 15 Al II 1210.09 5 
Cu II 1205.1467 0 Ni II 1210.197 10 
Cr HI 1205.15 10 Mn II 1210.33 5 

OJ II 1205.194'! 0 F III 1210.349 3 
Ni II 1205.701 1 Si III 1210.456 200 21 
Cu II 1205.2024 0 Mn HI 1210.523 40 
Se II 1205.25 300 P HI 1210.60 500 
Ni II 1235.266 20 Si IV 1210.652   P 16 

Mn II 1205 42 20 26 S V 1210.7!      ? 
Ni II 1205.552 10 Ni II 1210.729 i 
Zn IV 1205.594 25 Br I 1210.734 10 
Se II 1205.69 700 17 Ni II 1210.790 i 
Cr III 12C5.78 100 15 Mg IV 1210.993 300 

Cu II 1205.9029 2 0 IV 1211.043 5 
Cr III 1206.12 10 Cr III 1211.12 800 7 
Ni II 1206.246 7 As II 1211.170 800 
Kr III 1206.35 100 Ni 11 1211.403 1 
Cr III 1206.38 600 n Mn HI 1211.582 150 

Mn III 1206.425 20 F HI 1211.585 6 
Si III 1206.510 600 2 Mn HI 1211.725 40 
P IV 1206.52 40d Si IV 1211.757   P 16 
Se HI? 1206.53 600 A! IV 1211.80 10 
Si III 1206.533 600 11 Ci III 1211.822 450 

Mn II 1206.55 10 Cr III 1211.84 10 
Cr III 1206 70 30 Zn II 1211.841 25 
Ce II 1206.725 3 11 Ca III 1211.889 250 
Cu a 1206.7691 0 Al II 1211.90 3 
Mn II 1206.87 5 Si HI 1212.011 40 50 

Ga IV 1206.9 500 Zn IV 1212.110 17. 
V III 1206.99 200 Si III 1212.247   P 74 
Cr III 1206.99 20 F III 1212.255 6 
Mn II 1207.05 2 Zn HI 1212.255 40 
Mn II 1207.12 2 F HI 1212.321 1 

Cr III 1207.13 100 V HI 1212.38 100 
Ca III 1207.341 150 Mn II 1212.40 5 
Cr HI 1207.36 40 7 Ge HI 1212.47 160 
As II 1207.44! 350 Zn 1212.471 40 
V III 1207.45 5 00 Ca III 1212.682 200 

Si III 1207.517 S80 22 Zn IV 1212.693 25 
Ni II 1207.567 0 V HI 1212.82 10 
Cr IV 1207.58 100 Ni II 1212.959 0 
Ni II 1207.620 4 Cr HI 1212.98 50 
V HI 1207.63 50 0 IV 1213.035 60 

Ni n 1207.654 3 Fe II 1213.149 40C 71 
Zn III 1207.737 10 0 IV 1213.196 40 
Ca ir 1207.838 200 Ca III 1213.30! 300 
Zn 1208.034 70 F III 1213.353 20 
Ca HI 120E.046 i50 Ni II 1213.361 7 
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1213.50 
FINDING LIST 1224.424 

Mn II 
Cr III 
Fe II 
Cr III 
As III 

Ni II 
Zn IV 
Ni II 
S I 
S I 

Cu IV 
Ni II 
F III 
Fe II 
Cu II 

Cu II 
V III 
F III 
Cu IV 
B V 

Li III 
He II 
He II 
He II 
D I 

H I 
H I 
Br I 
Mn IV 
Si II? 

Ga IV 
Mn HI 
Al IV 
Kr III 
Cu IV 

Ni II 
Fe XIII 
Ca III 
Zn III 
V in 

0 I 
Ni II 
Se II 
As II 
Se II 

O V 
Cu IV 
V III 
S I 
S 1 

Cr III 
Ca IK 
Cr III 
Mn II 
As il 

Mn IV 
Mg IV 
F III 
Al IV 
Cu III 

Cu II 
V I>i 
Mn II 
Cr III 
Zn 

1213.50 0 
1213.51 50 
1213.764 400 
1213.82 10 
1214.0 90 

1214.104 3 
1214.121 15 
1214.153 40 
1214.295 1 
121.4.318 7 

1214.347 15 
1214.350 1 
1214.368 3 
1214.409 200 
1214.5399 1 

1214.5546 1 
1214.56 100 
1214.864 0 
1214.871 18 
1214.99     P 

1215.05     P 
1215.088    P 143 
1215.171    P 260 
1215.175    P 30 
1215.339   P 1000 

1215.668   P 670 
1215.674    P ^30 
1216.006 8 
1216.062 0 
1216.117 !0h 

1216.2 0 
1216.639 20 
1216.78 50 
1216.90 100 
1216.910 21 

1217.180 100 
1217.2 f 
1217.450 50 
1217.494 3 
1217.64 150 

1217.6477 40   -. 
1217.692 i 
121801 400 
1218.099 800 
1218.27 200 

1218.406 40 
1218.430 12 
1218.50 125 
1218.571 2 
1218.595 10 

1218.60 100 
1218.738 50 
1218.89 50 
1218.94 8 
1218.95 225 

1219.018 0 
1219.019 150 
'219.032 150 
1219.19 10 
1219.290 3 

1219.3337 I 
1219.38 5 
1219.50 0 
1219.55 50 
1219.671 12 

72 

70 

13 
13 
13 

1 

17 

Mn HI 
Fe II 
Zn 
V III 
Cr III 

S I 
Ni H 
V III 
AI 
Fc II 

Mg IV 
Mn HI 
Ni II 
Cr IU 
Mo II 

Na III 
Br I 
Ni II 
F II 
Ni II 

Cr III 
F II 
S I 
Br I 
Cr III 

Se II 
Ni II 
Ge V 
Ni II 
Zn III 

Si II 
Ni II 
Mn IV 
Mn IV 
Si II 

Ni II 
Mn II 
S I 
Ca III 
Ni II 

As II 
Mn II 
Zn IV 
Ca HI 
Br I 

Cr III 
Na III 
Ni II 
Mn IV 
Ni II 

Zn IV 
Cl II 
Ni II 
Mn III 
Si II 

Ni II 
Zn IV 
Zn IV 
V HI 
Cu IV 

Si II 
Ni II 
Zn IV 
Br I 
S I 

1219.801 
1219.81 
1219.901 
1220.09 
1220.14 

1220.162 
1220.530 
1220.54 
1220.57 
1220.882 

1220.929 
1220.940 
1220 950 
1221.07 
1221.1! 

1221.12 
1221.128 
1221.213 
1221.235 
1221.289 

1221.45 
1221.536 
1221.753 
1221.870 
1221.90 

1221.94 
1221.992 
1222.1 
1222.220 
i222.266 

1222.288 
1222.395 
1222.489 
1222.579 
1222.635 

1222.678 
1222.785 
1222.799 
1222.895 
1222.989 

1223.149 
1223.15 
1223.181 
1223.185 
1223.240 

1223.28 
1223.44 
1223,466 
1223.561 
1223.643 

1223.680 
1223.71 
1223.775 
1223.83 
1223.907 

1224.033 
1224.052 
1224.179 
1224.19 
1224.244 

1224.252 
1224.268 
1224.348 
1224.408 
1224.424 

30 
3 

12 
15 

200 

5 
3 
0 

10 
100 

200 
750 

1 
400 

6 

100 
10 

1 
100 

1 

10 
40 

6 
9 

400 

200 
40 
25 

1 
8 

G 
20 
70 
80 

5 

1 
30 

1 
200 

1 

350 
8 

(x) 
450 

10 

10 
80d 

2 
20 

5 

30 
100 

1 
20w 
20 

75 
50 
20 

125 
28 

20 
1 

20 
12 

1 

70 

14 

16 

8.0: 

1.02 

25 

6 
8.0' 

8.02 

H   He   Li   Be   B   C   N   O   F   Ne   Na   Mg 
Al   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br 
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1224.43 FINDING LIST 1233.132 

Element W»velrne*.o Intensity Mulüpiei Element Wavelength intensity Multiple! 

Cr HI 1224.43 30 Si ii »228.617 25 8.01 
S I 1224.479 7 Zn IV 1228.646 50 
S I 1224.544 7 Cr HI 1228.65 300 14 
Se II 1224.63 300 Si II 1228.746 150 8.01 
Na III 1224.73 80 F n 1228 763 40 

Mo II 1224.733 30 25 N I 1228.790 20 
Ni II 1224.839 2 Mn HI 1228.972 IOC 5 
Mn II (224.928 6 25 Se 11 1229 A>.< 200 
N IV 1224.960 50 18.76 Zn IV 1229.06/». 15 
Si II 1224.972 10 8.02 Mg IV 1229.093 10 

Cr III 1225.02 IOC N I 1229.174 14 
N I 1225.027 21 Zu 1229.253 20 
Mn III 1225.133 350 Si II 1229.388 200 8.01 
N IV 1225.192 150 18.76 Mir '.I 1229.389 4 
Cr III 1225.27 150 Cr in 1229.53 150 14 

Cr III 122532 150 S I 1229.6)8 10 
Ca in 1225.32! 200 Mn II 1229.65 25 43 
N I 1225.374 20 Ni 1! 1229.684 10 
Cr HI 1225.65 300 14 Ne II 1229.688 70 
Ca in 1225.699 350 Gc IV 1229.81 400 

N IV 1225.71'/ 200 18.76 Ne II 1229.832 90 
F H 1225.854 40 A! IV 122S.>4 10 
F II 1226.161 :o C IV 1230.046 100 11.14 
Cr HI 1226.18 10 Cu IV 1230.062 15 
F II 1226 267 40 Mn II 1230.11 20 43 

Zn IV 1226.325 8 Ni II 1230.Ü6 8 
Mn II 1226.40 25 25 Mn III 1230.12 20w 5 
V IV 1226.523 60 Mn H 1230.15 15 43 
Ni II 1226.628 25 B II 1230.160 300 
S II 1226.70 100 7 Cr in 1230.35 10 

Cr ni 1226.72 200 14 Ni II 1230.367 1 
Si II 1226.814 50 8.01 S I 1230.374 2 
Si II 1226.887 20 8.02 Zn HI 1230.451 25 
Br I 1226.899 12 Mn II 1230.46 1 
Mn IV 1226.966 50 S I 1230.473 4 

Si II '■226.986 40 8.01 C IV 1230.511 150 11.14 
S I 1227.089 4 N I 1230.535 7 
Mn IV 1227.093 30 Mn II 1230.62 1 43 
Ga II 1227.10 20 Cr in 1230.63     P 10 14 
Cr III 1227.11 20 Ni II 1230.782 40 

N I 1227.241 1 Si IV 1230.795   P 20 
Ni II 1227.267 15 Cr III 1230.80 200 21 
Cr IV 1227.43 10 Ni II 1230.869 50 
S II 1227.45 100 7 Mn II 1230.87 10 43 
Ni II 1227.491 5 Ni II 1230.889 25 

Se V 1227.6 1000 Fe II 1230.93 2 
Si II 1227.604 100 8.02 Zn III 1230.949 \ 
Zn IV 1227.615 15 Ca III 1230.975 400 
Mn H 1227.638 23 25 Ni II 1231.041 100 
S I 1227.692 5 Mn IV 1231.099 30 

N I 1227.793 8 Mn II 1231.10 8 4? 
Ga IV 1228.0 500 P II 1231.18 50 
Zn IV 1228.003 1 Mn II 1231.35 5 43 
Cr HI 1228.03 10 Si II 1231.406 5 8.01 
Br I 1228.049 8 Zn IV 1231.458 25 

Zn II 1228.261 0  -A N I 1231.578 12 
Al IV 1228.30 50 Cr in 1231.88 300 
La HI 1228.317 200 Ni II 1232.107 1 
Si IV 1228.349   P 20 Br I 1232.431 75 
Cr III 1228.37 10 v ni 1232.49 50 

N I 1228.414 18 Ni H 1232.773 2 
MB II 1228.423 20 25 Ni II 1232.886 3 
Si 11 "228.437 10 80! Cr III 1232.96 500 21 
Zn IV 1228.482 60 Ni II 1233.036 15 
Ni II 1228-581 0 S I 1233.132 1 

882 
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1233 24 UNDINO  LIST 1242.541 

Element WivtieofUi Intensity Multiple! Eleoxo? 

N I 
Ni U 
Cr HI 
Si II? 
S II 

Ni II 
Ni II 
Fe II 
Zn IV 
Cr III 

S I 
Zn Hi 
Mn II 
Ni II 
S II 

Mn II 
Ni II 
Ca ID 
Mn II 
Ni II 

Zn IV 
Mn II 
Se II 
Mn II 
Ni II 

Ni II 
Mr. II 
F HI 
Na HI 
Ni II 

Si II! 
Mn II 
Ti HI 
S I 
Mn II 

Kr I 
Mn II 
Cu II 
Mg IV 
Si H? 

Ca IH 
Mn II 
Mn II 
Cr HI 
Mn IV 

Ne X 
Fe II 
Ga IV 
Ni II 
Cr III 

Mn II 
S I 
Cr III 
Zn IV 
Mn II 

Ni II 
Mn II 
Mg IV 
Ti III 
Ni II 

Ge II 
Al IV 
Ni II 
Zn IV 
Ni II 

1233.24 
1233.250 
1233.2« 
1233.354 
1233.3« 

1233.484 
1233.557 
1233.660 
1233.806 
1233.92 

1233.922 
1233.948 
1233.952 
1234.092 
1234.14 

1234.30 
1234.375 
1234.400 
»234.51 
1234.659 

1234.857 
1234.871 
1234.88 
1235.06 
1235.069 

1235.112 
12.35 27 
1235.316 
1235.40 
1235.405 

1235.431 
1235.46 
1235.461 
1235.624 
1235.79 

1235.838 
1235.87 
1235.8729 
1235.908 
1235.920 

1236.102 
1236.15 
1236.15 
1236.20 
1236.238 

1236.3       P 
1236.34 
1236.4 
1236.474 
1236.51 

1236.54 
1236.632 
1236.71 
1236.768 
1236.77 

1236.799 
1236.87 
123Ö.977 
1237.028 
1237.049 

1237.0589 st 
1237.14 
;?.37.247 
*2!7.250 
17*7 260 

2 
150 

10 
5h 

50 

10 
100 
160 

10 
200 

3 
50 
30 
0 

300 

5 
4 

100 
8 
1 

20 
25 

700 
8 
6 

20 
10 
10 
80d 
10 

140 
25 

2 
7 

10 

650 
25 
0 

200 
10 

50 
25b 
25b 

400 
70 

0 
150 

0 
10 

15 
4 

SO 
1 

20 

25 
20 

200 
4 

10 

500 
200 

1 
25 

! 

275 

21 

24 

7 

24 

24 

34 
16 
24 

24 

49 

24 

! 
24 

24 
23 
21 

23 

23 

Zj 

Ni H 
Mn II 
Ga IV 
Ni II 
Zn II 

S I 
Cu II 
P I 
Cr in 
Ni II 

Fe XII 
Mn IV 
V IV 
Zn III 
Cu IV 

»•»e length 

1237.317 
1237.3«» 
1237.36 
1237.59 
1237.61 

1237.776 
1237.78 
1237.93 
1237.95 
1237.976 

1238.325 
1238.340 
1238.35 
1238.51 
1238.6 

1238.821 
1238.84 
1238.919 
1239.018 
1239.061 

1239.102 
1239.167 
1239.24 
1239.316 
1239.355 

">' '506 
iz :-5i 
1239.602 
1239.827 
1239.832 

1239.863 
1239.9252 
1239.976 
1240.0U 
1240.0272 

1240.«/. 
1240J60 
1240 18 
1240.3947 
1240.625 

1240.75C 
1249.83 
I24J.877 
1241 189 
1241.233 

1241 311 
1241. }■> 
1241.320 
1241.49 
1241.548 

1241.588 
1241.63 
1241.7 
1241.827 
1241.874 

1241.905 
1241.9641 
1242.02 
1242.08 
1242.099 

1242.15 
1242.246 
1242.248 
1242.411 
1242.541 

Int attty 

10 
6 
3h 
2 

300 

2 
1 
0 
i 

8 

0 
5 
5 

400 
250 

1000 
7 
i 

80 
25 

40 
60 
50w 
13 

3 

12 
1 

40b 
4 

60 

150 
250 
400 

1 
! 
0 

23 
100 
200 

3   -A 

50 
150 
50 

1 
2 

750 
20 
10 

3 
3 

10 
10 
50 

1 
0  -A 

30 
2 
3 

10h 
30 

25f 
900 

3 
50 
21 

Muniplct 

21 

1 

42 

883 



1242.585 
FINDING LIST 



1252.916 FINDING LIST 5262 239 

Kiemen: «i ;leagth laterally Multiple!   Element Wavelength Intensity Mnitipfct 

As ill 1252.916 5 Fe II 1257.18 0 
Cu IV 1253.061 15 Ne U'i 1257.19 600 13 
Ni II 1253.122 50 Ma IV 1257.277 950 
Cu II 1253.1809 i Zn IV 1257.29! 30 
Zn III 1253.201 10 v m 1257.50 75 7 

S 1 1253.297 20 AJ IV 1257.58 !50 
Li II 1253.324 5 Cu II 1257.6833 I 
S I 1253.325 40 Mn Ml 1257.885 0 
Zn III 1253.345 60 Mn I! 1258.028 15 40 
Mn II 1253.37 15 Mn IV 1258.131 750 

Ca ill 1253 464 300 Ni 11 1258 303 0 
C I 1253.467 50 Mn II 1258.51 15 40 
Ni II 1253.477 75 Cr HI 1258.55 200 6 
C I 1253.541 100 Mn III 1258.55 30 
Ni II 1253.599 4 Zn II 1258.581 0  -A 

Zn IV 1253.664 40 As II 1258.585 aoo 
P I 1253.74 6 Ga IV 1258.7 750 
S II 1253.79 500 1 Kr HI 1258.74 60 
Cr III 1253.87 5 Si I 1258.795 50  -A 41 12 
Mn II 1253.880 15 AI II 1258.86 40 

V III 1254.01 400 7 Cr III 1259.02 400 20 
Mn II 1254.20 59 Mn II 1259.05 12 
Ni 11 1254.290 > Fe II 1259.06 1 
Zn HI 1254.316 25 Cu IV 1259.076 23 
Ni II 1254.346 0 Br I 1259.199 15 

Mn II 1254.410 15 41 Ca III 1259.209 150 
Ca III 1254.413 100 Kr III 1259.31 60 
Ni II 1254.471 1 Cu IV 1259.352 18 
Cu III 1254.717 2 Cr III 1259.49 100 20 
Ni II 1254.721 50 S II 1259.53 500 1 

Sc m 1254.79 20 Mn II 1259.56 8 41 
A! Ill 1254.933 Zn IV 1259.673 5 
A! Ill 1254.969 Cr III 1259.80 200 5 
Ni 11 1254.978 7 Zn 1259.843 iO 
Mn (I 1255.01 1 Ni 11 1259.886 1 

Ne III 1255.03 200 13 Zn HI 1259.912 20 
Ni II 1255.034 8 Cu HI 1259.937 5 
Mn III 1255.078 10 Mn II 1259.97 6 
Cu II i255.1571 1 Si 11 1260.4212 st 500 4 
Mn III 1255.21 20 Mn II 1260.52 1 

Si I :255.276 10   -A 41.12 Fe II 1260.542 400 9 
Al III 1235.284 C I 1260.613 200 59 
Ni II 125J 315 6 C I 1260.736 250 9 
Fe li 1255.41 0 Mn II 1260.77 1 41 
Zn 1255.619 15 Mn III 1260.907 40 

Nc III 1255.68 500 13 C I 1260.927 200 9 
B. I 1255.799 10 C I 1260.996 !50 9 
Ni II 1256.029 5 Ni I! 1261.068 1 
S 1 1256.093 22 Cr HI 1261.09 10 
Cr III 1256 18     P 20 C f 1261.122 25U 9 

Mn 11 1256.18 6 Cu IV 1261.132 11 
Ni II 1256.187 g Cu II 1261.2154 0 
Mn IV 1256.457 40 Mn II 1261.7.7 8 
Ni II 1256.459 0 Cu III 1261.315 1 
C III 1256.47 lOOd 11.53 Ca III 1261.381 150 

Mn I! 1256.47 8 4! C 1 1261.47.6 250 y 
Si I 1256.490 40   -A 41.12 Cr III 1261.53 JO 
C I 1256.498 200 C I 1261.552 500 9 
Na III 1256.68 20 Br I 1261.658 12 
Ki II 1256.708 1 Ni II 1261.786 12 

Cr III 125673 80 20 F HI 1261.859 i 

Ni II 1256905 6 Cr III 1261.86 400 20 
Ni II 1256.930 40 Ge I! 1261.9053 st 1000 4 
Mn II 125*96 10 4! Ni 11 1261.9/5 10 
Ni II 1257.116 8 

. ...   ...    J 
Ni 11 1262.239 8 
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P.l.2.248 FINDING  LIST 1272 080 

.?..*cr.' Wivcl-ncth latenutv Multiple! Etc men: Wavelength intensity Multiple! 

■. m 1262.248 Zn IV 1267 397 40 
Ci ir 1262.34 300 5 Fe 1! 1267.437 500 9 
Mn 11 1262.35 4 41 Ni 11 1267.478 6 
AI : 1 126244C As II 1267.588 800 
Al IV 1262 5! 50 C ! 1267 596 50 57 

2.! n; 1262.541 ;o F HI 1267 711 200 
Mn !! i 262.57 4 Ni II 1268.007 8 
Ca III 1262.653 500 Cr HI 1268.01 250 5 
S I 1262.8596 70 Zn HI 1268.077 50 
cv :i 1262.9249 3 90 Cr HI 1268.15 20 13 

Ni II 1262.979 2 F HI 1268.27 3 
(.- in 1263.06 50 13 Ni II 1268.359 2 
V HI 1263.20 i50 'Is III 1268.423 50 
Ni II 1263.294 iOO Ge i! 1268.444 - 
Mg III 1263 375 7 Ar II 1268.483 100 

Zn II 1263 412 40 Cu IV 1268.546 36 
Cr III 1263.61 350 20 F HI 1268.573 35 
V III 1263.68 !25 Ca II i268.6686 0 
As II r*.3.770 950 Cu IV 1268 748 32 
Mn II <«.. 70 1 Zn Hi 1268.792 10 

F 111 1263.987 6 Mn II 1268.90 10 40 
Al !V 1764.14 150d As HI 1269.0 150 
:'T IV 1264.205 0 Ni II 1269.059 I 
Cr Hi 1264.21 ?<0 13 Mn HI 1259.104 800 
Mn IV 1264.412 900 Cr III 1269.11 250 13 

Mn 11 1264.45 12 Zn IV »269.144 4 
Ni V 1264.46 200 S I 1269.2086 50 
P II 1264.47 30 Ca III 1269.333 10 
P IV 1264.-J8 40 Cu IV 1269.342 77 
GL IV 1264.6 500 F III 1269.368 20 

Ge II 1264.70% st 300 4 Mn li 1269.42 5 40 
Si II 1264.7374 si 1000 4 Cu II 1269.4464 1 
Cr 111 1264.75 10 Mn II 1269.54 0 
F HI 1264.870 3 F II! 1269.559 60 
si i; 1265 G010 st 100 4 Ni 11 1269.917 2 

Ni II 1265.157 14 Fe II 1269.96 0 
Cu IV 1265.172 li Ni II 1270.061 ! 
Cr III 1265.22 5 As II 1270.110 5 
Zn IV 1265.223 3 Ni II 1270.180 15 
Kr HI 1265.32 8C Kr III 1270.20 100 

Zn HI 1265.370 60 N IV 1270.280 250 18.75 
Mn II 1265.39 10 40 Ca III 1270 333 450 
Cu !I 1265.5062 15 91 Zn III 1270.573 50 
Mn II 1265.57 2 Co III 1270.646 1 
Na HI 1265.66 40 S 1 1270.782! 100 

Zn IV 1265 716 60 F HI 1271.075 10 
Cr III 126601 20 20 V IV 1271.153 2 
Ni II 1266.065 1 Mn !! 1271.22 2 
Mn II 1266 13 8 Cu III I27S.234 3 
Cr III 1266.14 150 5 Fe II 1271.235 20 9 

Br I 1266.20Ü 12 Mg II 127! 2388 P 80 
Fe II 1266.24 2 Zn III 1271.291 o 

O 

C I 1266.270 20 58.01 Cu II 127!.3178 2 90 
Cu II 1266.310! 10 89 Fe 11 1271.37 1 
As 11 1266.340 800 Mg III 1271.784 2 

C I 1266.419 100 58 Cu HI 1271.839 1 
Cr III 1266.53 20 Cr HI 1271 85 200 13 
Ni II 1266.608 8 Co II 1271.940 20 
A! II 1266 6« 0 Mg II 1271.94^2 P 90 
Fe II 1266.694 400 9 :u ii \2h.993 '' 
F IH 1266.867 150 Fe II 1277.001 50Ow 9 
Cu IV 1266.879 29 Zn HI 1272.037 50 
P II 1267.06 5 Cu II 1272.0417 8 102 
Ga IV 1267.2 900 S I 1272.0749 30 
Ga III 1267.25 150 Ni 11 1272.080 1 

886 
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1272 160 
FINDING  LIST '.280.135 

Kic merit 

N IV 

Wiveleugth 

1272.160 

Inteiiiiiy 

200 

Multiple. 

18.75 

Element 

1    C I 

W.veleagth Ir/.coiity kluilipki 

Mo II 1272.18 f, 1276.483 too 
Zn IV 1772.192 50 

2 

Ma H 1276.597 30 
Co HI 1272.416 Cu IV 1276.641 104 
F HI 1272.463 3 

C I 
Cr HI 

1276.750 
1270 76 

200 
200 

Ca III 1272.544 ICO 
Fe II 1272.638 300 9 

Cu IV 1276.7t6 19 
Al IV 1272.70 150d 

Mn II 1276.77 10 59 
Mg li 1272.7212 P 80 

N II 1276.800   P 100 
N IV 1272.74 100 187.5 

1     Se II 
Ni II 

1276.84 
1276.859 

200 
1 

F III 1272.795 6 
Cu IV 1272.858 12 Ni V 1276.90 100 
Zn IV 1272.963 60 Co II 1276.914 0 
V IV 1272.972 30 

! 50 

Ni XIII 1277.0 f 
Cr III 1273.31 5 

Zn IV 1277.110 60 
Mn II 1277.12 20b 59 Cu IV 1273.352 12 

Mg II 1273.4232 P 110 Mn II 1277.12 20b 58 
N IV 1273.47 150 18.75 

S I 1277.199 40 
Ni II 1273.488 2 

10 

S I 1277.216 90 
V IV 1273.529 Cr HI 1277.23 30 

Ni II 1277.243 20 
Cu II 
N IV 
Ni II 

1273.7007 
1273.716 
1273.717 

2 
100 

1 

90 
18.75 

C I 
C I 

1277245 
1277.282 

300 
700 

7 
7 

Cu IV 1273.720 !5 Zn II 1277.306 60 
Ca III 1273.775 100 Ni II 1277.344 1 

C I (277.513 100 7 
Zn !V 1273.818 30 
Cu 31 1274.0708 3 Zn 'I 1277.523 40 
Mn IE 127408 2 C ! 1277.550 1000 7 
Ge -I 1274! 00 5 

50 

N; II 1277.617 1 
C I 1274.109 , Mn IV 1277.628 100 A Ft II '"'77.667 10 9 
Ni II 1274.180 2 
Ni II 1274.270 100 

C I 1277.723 250 7 
Si II 1274.300 Ih Ni II 1277.725 '( 
As HI 1274.3 240 

Mn H 1277.82 70 58 
Zn III 1274.383 60 

Cu IV 1277.849 h 
C I 1277.954 70 7 

Cu II 1274.4651 3 
Cu IV 1274.72! 82 

Ni II 1277.967 18 
C I 1274.756 20 56 

P II 1278.094 5 
Ni II i274.802 10 

Cu IV 1278.187 29 
Mg III 1274.83! 100 

Mn II 
Ca HI 

1278.369 
1278.392 

10 
55'» 

Mn II 1274.84 2 
Cu IV 1274.843 158 

Zn IV 1278.491 20 
C I 1274.984 !50 55 

P I 
Ni II 

127}:.57 3 
N II 1275.038    P 300 1278.637 100 
Mn II 1275.10 20 59 

Cr HI 
Mn II 

1278.71 
1278.75 

20 
!5 

13 
58 Fe II 1275.154 300 9 N II 1275.251    P F III 1278.810 60 

N II 1275.275   P Cu IV 1278.848 11 
Cr III 1275.34 150 

fri.i II 1278.90 2 
Cu 'I 1275 5717 30 89 

Kr III 
Zn III 

127(1.94 
1279.021 

20 
50 

Ni II 1275.640 10 
Si II 1275.662 5h 

C I 1279.05* 100 t, 
Zn IV 1275.756 40 

Mn II 1279 09 10 58 
V HI 1275.78 75 

Ga IV 1279.2 500 
Fe II 1275.801 400 9 

C I 
Ni II 

1279.229 
1279.400 

150 
1 

6 

Mn II 
Mn III 

1275.97 
1276.092 

40 
700 

58 Mn II 
Br i 

1279-44 2 58 
N II 1276.201    P 200 ! 1279.477 10 
Zn II! 1276.219 60 

C I 1279.498 70 6 
N 11 1276 225    P 

C I 
Cr III 

1279.890 
1279.91 

250 
200 

5 
12 

Mn II 1276.24 20 59 C I 1276.287 50 
Cu II 1279.9615 0 

F III 1276.352 1 Ge II 128C.05Ü 2 
Mn II 1276.45 8 

50 
59 

S I 1280.0991 50 
Mn III 1276.467 Mn II 1280.11 10 
  -  

C i 1280.135 200 5 
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1280.225 FINDING  LIST 

Fitment 

Ar II 
Cu I! 
C I 
Cu IV 
Si III 

C I 
Zn IV 
C I 
Mg Hi 
C I 

Cu IV 
As II 
Ni II 
Cu II 
Zn IV 

Na II 
Cu II 
Zn III 
Ca III 
Zn 

Ni II 
Nt II 
Ni II 
Mn IV 
Ni II 

Cr III 
Zn IV 
Ni II 
F III 
Ge II 

Zn IV 
Cu II 
Ti ill 
Ar II 
Cu IV 

Ni II 
Ni II 
P I 
F III 
Cr II! 

Kr I'l 
Ni II 
A! IV 
Zn IV 
Mn III 

Ni II 
Kr II! 
Cu II 
P I 
Zn III 

p m 
Mn I!! 
Cr III 
F III 
Zn IV 

N IV 
V !I! 
P II 
Ni il 
Zn IV 

C> HI 
Cu IV 
Zn IV 
Mn II 
Ar I! 

Wavelength 

1280.225 
1280.2682 
1280333 
1280.353 
1280.354 

1280 404 
1280.443 
1280.59? 
1280.702 
1280.847 

1280 88? 
1280.987 
1281 056 
1281.2570 
1281 292 

1231 308 
1281.4616 
1281 508 
1281.553 
1281 573 

1281 609 
1281.704 
1281.723 
1281.727 
128! 834 

1281.98 
1282.027 
1282.179 
1282.240 
1282 345 

1282.363 
1282.4547 
1282 484 
1282 620 
1282.702 

1282.732 
1282.825 
1282% 
1283.098 
1283.12 

1283.31 
1283.399 
1283 48 
1283.497 
1283.581 

1283.731 
1283.80 
1283.8298 
1283.89 
1783941 

1283 95 
1284.058 
1284.09 
1284 105 
1284 185 

1284.218 
1284.2? 
1284.il 
1284.327 
1284.382 

1284 46 
1284.702 
1284 715 
1284.76 
I2S4.793 

1284 80 
1284 8712 
1285.117 
'.285.3 
1283.5186 

1285 686 
1285 752 
1285.84 
1285.90 
1285 908 

1285 9222 
1285 95 
1286.119 
1286 17 
1286 228 

1286.259 
1286.338 
1286 365 
1286.38 
1286.396 

128641 
1286.44 
1286.523 
1286 561 
1286 626 

1287.05 
1287.19 
1287 329 
i.287.34 
1287.4683 

1287.538 
1287.589 
1287.87 
1287.978 
1288.029 

1283037 
1288.422 
1288.63 
1288 682 
1288.710 

1288.767 
1288.875 
1288.917 
1289.024 
1289.09 

1289.13 
1289.213 
1289.298 
1289.299 
1289.35 

1289.354 
1289.369 
1289.42 
1289.513 
1289.57 

1289.656 
1289.682 
1289.8! 
1289.89! 
I2S9.935 

1289.977 
1290.051 
1290.37 
1290.13 
1290.204 

3 
8 

12 
600 

1 

25 
40 

2 
10 

400 

I 
8 

12 
100 
90 

10 
50 

700 
250 

3 

300 
9 

600 
50 

1 

40C 
50 
15 
75 
15 

700 
400 
500 

15 
100 

200 
500 
!00 
50 

100 

40 
40 

•00 
9 
I 

15 
60 

3 
500 

8 

il 
400 

2 
30 

6 
1 

200 
50 
50 

300 
50 

iOOh 
I 

300 

12 
5 

5 
102 

9 
5 

57 

S4 
53 

5 
9 

52 

51.02 

r>7 

51.01 

51 

88 

888 
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1290.440 FINDING LIST 1299.3 

Fluten! Wavelength Intensity Multiple1. Element Waveteagui Intensiry Multiple« 

Zn IV 1290.440 40 Mn II 1294.803 10 57 
Ni II 1290.442 1 V III 1294.82 50 
V !II 1290.46 100 5 F HI 1294.83 1 
ML II 1290.52 8 6 Fe Ü 1294.914 240 8' 
V III 1290.7? 300 Ni II 1294.968 2 

Fe II 1290.78 0 Mr II 1295.15 !0 57 
ZD III 1290.789 5 Zr   :i 1295.318 50 
Ni II 1290.908 4 G» Hi 1295.45 100 
Cr III 1290.93 200 37 Zn HI 1295.465 10 
Mn II 1290.93 ;o 6 S I 129:6526 no 9 

Cu IV 1290 969 72 Cu III 1295.700 0 
Se II 1290.97 800 14 Mc II 1295.74 6 57 
Cu IV 1291.084 58 V III 1295.76 150 
CT III 1291.25 20 37 Co 11 1295.853 30 
Ni II 1291.25. 10 Ti HI 1295 883 400 1 

C I 129(304 100 50 Ga IV 1295.9 750 
v in 1291.40 15 Cr III 1296.01 40 
Cr III 1291.53 250 37 Mn II 1296.03 3 57 
F III 1291.565 ! Fe I! I.J6.088 400 86 
Mn II 1291.58 10 6 S I !/.*.! 738 70 9 

V HI 1291 59 5 5 Br III 1296.3 1000 
Fe II 1291 594 300 87 C HI 1296.33 200d 12.07 
Ni II 129! ,<:i4 10 Mn II 1296.43 6 57 
Mn III 1291.6.8 300 9 Zn IV 1296.589 50 
Ti III «291.622 450 2 N IV 1296.600 250 18.86 

Mn II 1291.70 !0 S IV 1296.61 200 
Mn III 1291.714 600 9 Mn II 1296.67 5 57 
V III 1291.76 25 5 Si HI 1296.726 280 4 
Cr HI 1291.77 250 37 Zn IV 1296.730 50 
Zn IV 1291.795 50 Cu IV 1296.752 14 

Al 1291.81 10 Cu IV 1296.878 11 
Ge II 1291.82 2 F III 1296.940 20 
C VI 12919       P Ni II 1296.950 13 
Zn II 129X00 3 Ni II 1297.087 2 
Ni 11 1292.033 2 F III 1297.188 60 

Ni II 1292.224 2 Ni II 1297.417 3 
Zn III 1292.231 50 F HI 1297.537 100 
Zn :V : 292.484 60 Cu II 1297.5498 2 
Mn H 5292.57 10 F III 1297.757 1 
v in 1292.79 250 5 Na II 1297.856 12 

Mn II 1292.87 13 57 V HI 1297.94 50 
Ti ni 1293 228 40O 2 Mn IV 1297.94? 0 
Ni 11 1x93.332 5 Cu II 1297.978 1 
Cu IV 1293.476 173 Ca III 1298.035 600 
Ga HI 1293.50 200 Ne II 1298.046 80 

Ni 11 1293.533 6 F III 1298.072 6 
Fe II 1293.543 10 88 Na II 1298.14' ii 
Cr III 1293.57 100 Cu II I298.394S' 15 101 
Mn III 1293.66! 200 9 Zn III (298.539 50 
Cu IV 1293.780 13 Ti HI 1298 659 1000b '. 
Ca HI 1293.871 450 Zn HI 1298.689 50 
Ne II 1293.902 70 Zn 129*: 783 10 
Mn II 1293.9? ! Mn 11 1295i 800 6 
Mn IV (293.930 150 Fe II 1298. ! 5 40 87 
Na II I2«3,974 60 Si HI 1298.891 300 4 

Kr HI 1293.99 60 Cu II 1298.9053 1 
Cu IV 1294.142 104 Si III 1298.960 360 4 
F HI 1294.279 ! Ti III 1298.970 800 1 
Zn IV 1294 306 10 Na H 1299.018 JO 
Se II 1294.41 300 15 F III 1299.055 3 

Mn II 1294.437 2 V III 1299.07 50 
Ni II 1294.500 10 Mn II 1299.09 5 
Si III 1294.543 340 4 V III 1299.25 50 
P II ! 294.64 150 Cu II 1299.2678 10 89 
Ti III 1294.698 600b ! As IV S299.3 500 
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1299 5 FINDING  LIST I3ft'..714 

hiemeni Wavelength Inleraily Multiple! E Jemens Wavelength lntemity Multiple! 

Ga IV 1299.5 750 F HI 1305.00* o 
Co II 
Cr II! 
Mn 11 
Fe II 

1299.551 
1299.5S 
1299 66 
1299.984 

30 
40 

5 
10 

12 

86 

Ni II 
Mn II 
Cu IV 
Ni I! 

1305.083 
1305.136 
1305.168 
1305.169 

6 
10 
18 
25 

F III 
Mn II 
Cu IV 
Si III 
Ni V 

1300 466 
1300 51 
1300.572 
I3O0.7C3   P 
1300.97 

3 
1 

16 

50 
54 

Ni III 
V IV 
Cu IV 
P II 
Cu II 

1305.344 
1305.420 
1305.468 
1305.48 
'305.5608 

100 
40 
10 

350 
5 

2 

Mn II 
Zn IV 
Si Hi 
Zn IV 
Mn I! 

1301.06 
1301.082 
'.301.146 
1301.204 
1301.31 

4 
30 

280 
30 

3 

4 

Si II 
Cu IV 
Mr. II 
F III 
As I! 

1305.590 
1305.617 
1305 63 
1305.697 
I .05.701 

50h-A 
11 
15 

3 
700 

13.04 

56 

Zn III 
Zn III 
Na II 
Zn .'V 
P II 

1301 371 
1301.687 
1301. 82 
I30i.l,65 
1301.87 

40 
50 
15 
40 

2O0 2 

F HI 
Mn II 
S : 
O I 
F HI 

1305.870 
1305.87 
1305.8834 
1306.0286 ST 
1306.04 

35 
5 

95 
200 
60 

9 
2 

Cu IV 
Mn II 
A; IV 

1301 999 
1302.12 
130/13 

11 
1 

too 
Zn iV 
F III 
Cr FJ 

1306.097 
1306.122 
1306.16 

40 
20 
60 0 ! 

Ni II 
1302.1686 ST 
1302.246 

1000 
10 

2 Mn II 
V III 

1306.17 
1306.21 

5 
50 

S 1 
Co II 
Cr III 
Kr III 

1302.3370 
1302.378 
1302.45 
i302.59 

!00 
7.0 
20 
40 

9 Cu IV 
Ni II 
Zn HI 
Ni II 

1306.256 
1306.279 
1306.322 
1306.528 

90 
4 

50 
] 

F III 1302.599 6 Mg III 1306 59 

Ni   1 
Mn II 
Cr III 
S I 
Fe V 

1302.603 
1302 6! 
1302.85 
1302.8633 
1302.99 

1 
9 
5 

80 
100 

9 

Ni V 
Na II 
Ni II 
Zn IV 
Mg II 

1306.60 
1306.61S 
1306.621 
1306.o4i 
1306.7139 P 

100 
20 
6 

60 
110 

Fc II 
Ni II 

1303.*! 
1303.078 

0 
4 

Zn II 
Mn II 

1306.741 
1306.81 

5 
10 S I 

Mn 11 
N: II 

1303.1105 
1303 12 
1303.170 

80 
1 
2 

9 Co II 
Co II 
F HI 

1306.935 
1306.969 
1306.99! 

30 
10 
6 

12 

Ni II 
Ni II 

1303.237 
1303.283 

0 
5 

Ni II 
Se IV 

1307.146 
1307.2 

!0 
700 Si III 1303.320 320 4 Cr III 1307.24 100 S I 1303.4295 85 Fe II 1307.24 o 

Cr III 1303.47 40 Ni II 1307.276 50 

Ga IV 
Mn II 
Zn III 

130?.5 
'.303.52 
1303.55! 

750 
4 

50 

Zn HI 
Mn I! 
Cr III 

1307.384 
1307.4! 
1307.47 

60 
I 

10 Fe V 1303.59 100 Cu IV 1307.600 128 
F III 1303.624 6 Cr III 1307.64 60 

Cu II 1303.6602 2 As II 1307.74 350 
F JII 
Na !I 
Cu II 

1303.871 
1303.957 
1303.9783 

35 
15 
2 

Mg :i 
Mg IV 
Na 11 

1307.8754 P 
1397.934 
1307.936 

120 
100 

10 V IV 1304.173 30 V IV 1308.061 50 

F HI 1304.368 20 Mn U 1308.16 j si n 1304.37:9 st 100 3 Cr in 1308.27 150 p n 1304.47 200 2 Mg 11 1308.2809 P 120 
Na II 
Ni II 

1304.546 
1304.555 

15 
1 

Cu II 
Zn in 

1308.2971 
1308.450 

30 
5 

101 

Ni IS 1304.594 10 Zn III 1308.569 60 
P II 1304.68 150 2 Br HI 1.308.6 500 
F III 1304.705 1 Mg HI 1308.654 2 In III 
0 I 

1304.769 
1304.8575 ST 

50 
600 2 

. ._.. i. 

C III 
Ni II 

1308.70 
1308.714 

200 
8 

11.44 



131*822 FINDING LIST 

Cu IV 
Ni II 
Se II 
Ni II 
Si II 

Mn II 
Cr III 
Ni IV 
Ca III 
Cu IV 

Mg II 
Si II 
Cu II 
V IV 
Za I! 

N IV 
Ga IV 
Mn II 
Si II 
P 11 

Br I 
F II! 
Zn III 
Cr HI 
S I 

Mg III 
Cu IV 
Ni II 
Ni II 
N I 

Mg III 
C I 
Ca III 
P II 
Mg HI 

N I 
N I 
Zn HI 
Co II 
Ni II 

Na II 
Ge II 
Si II 
C I 
Cu IV 

Mg IV 
Cu II 
Cu IV 
Co U 
C I 

Zn IV 
F III 
Mg IV 
Na II 
C I 

Cu III 
Na II 
Si HI 
Cu IV 
V IV 

F III 
Cu IV 
Mn II 
N I 
Zn III 

1308.822 
1308 869 
1308.89 
1309.079 
1309.2769 st 

1309.29 
1309.34 
1309.340 
1309.418 
! 309.427 

1309.4434 P 
1309.458 
1309 4633 
1309.502 
1309.52! 

1309.557 
1309.6 
1309.72 
1309.77 
1309.87 

1309.908 
1310.117 
1310.117 
1310.18 
1310 '940 

1.310.271 
1310319 
1310.358 
1310,57 
I31CV01 

1310.633 
1310.6',' 
1310.669 
1310.70 
1310.720 

1310.9429 
1310.9495 
1311.104 
1311.124 
1311.152 

'311.158 
1311.249 
1311.265 
1311.363 
1311.505 

1311.693 
1311.7947 
1311.855 
1311.864 
1311.924 

1311.939 
1.311.963 
1311.97 
1312.026 
1312.247 

1312.400 
1312.587 
1312.590 
1312.715 
1312.717 

1312.763 
1312.790 
1312.80 
1312.37 
1312.904 

205 
16 

800 
0 

200 

1 
200 

30 
50 

212 

140 
20h 
15 
iO 

200 
500 

3 
2h 

250 

30 
3 

60 
30 
.O 

i; 
20P 

7 
m 
450 
400 

2 

150 
25 
50 
lOd 

1 

10 
50h 

2h 
1000 

15 

2(10 
1 

66 
10 

2C ' 

! 
30 

IDS 

5 
20 

260 
221 

20 

169 
2 
3 

35 

28 

Cu IV 
N I 
S I 
Br III? 
Cu III» 

13.04 
10! 

18.55 

13.04 
2 

13 

49 

2 

13 
13 

12 

48 

12 
47 

46 

10 

V HI 
c I 
Ni I! 
Mi !>   11 
C 1 

Se I 
Mn 11 
V II 
Ni I! 
Zn HI 

Cu 11 
Ge II 
Cu 11 
Se IV 
Mg : Hi 

Ni IV 
Ni H 
Zn HI 
Ga IV 
Ni H 

Cr HI 
Cr IV 
Ni •; 
Zn 
Co II 

N ! f 

Ct III 
Ni II 
Cr IV 
C I 

Co II 
Mn HI 
Cu III? 
Cr II! 
Mn II 

Se I 
N I 
Cr III 
F HI 
Mg IV 

Fe :  II 
Ni II 
F If! 
S I 
S ! 

Br I 
Ni II 
Ni II 
Ni II 
V III 

Br I 
Mr i 1! 
Zn II! 
Ni II 
V IV 

Br I 
Ca II! 
Mn II 
F III 
F III 

1312.948 15 
1313.08 3 
1313 2493 60 
1313.3 500 
1313.313 1 

1313.35 400 
1313.387 100 
1313.403 7 
1313.41 2 
1313464 300 

1313.53 60 
1313.77 10 
1313.82 5 

i! 313.903 2 
!'14.067 60 

1314 1495 15 
1314.15 lOh 
1314 3366 30 
1314.4 800 
131450 

1314.760 30 
1314.77! 12 
1314.796 60 
1314.8 250 
1314.847 12 

1315.00 100b 
1315.00 !00b 
1315.255 70 
1315.262 15 
1315.393 0 

1315.44 3 
1315.44 20 
13*5.558 3 
13(5.86     P 125 
13!.' 918 200 

1316.086 0 
1316.091 80 
1316.143 3 
1316.16 200 
1316.16 9 

1316.26 60 
1316.2906 2 
1316.40 200 
1316 401 35 
1316.482 20 

H16.49 1 
1. 16.502 4 
1316.53! 35 
(316.5423 160 
1316.6183 120 

1316.735 30 
1317.045 6 
1317.122 10 
1317.220 500 
1317.27 300 

1317.372 
1317.39 
1317.509 
1317.531 
1317.566 

1317695 
1317.699 
1317.70 
1317.744 
1317.975 

10 
3 
0 

15 
5 

20 
550 

4 
3 
6 

6 
45.01 

56 
45 

56 

149 

101 

33 

12 

28 

44 

12 

80 

28 

10 
6 

56 

56 

mmtmusem 



1317.975 FINDING LIST 1327.79 

E Semen! Wavelength Intensity Multiple! Element Wavelength iateniity Multiple! 

Zn IV 1317 975 50 Ma II 1323.78 P 80 
Ni 11 I3180I7 100 Cu U 1323.7943 6 148 
B V 1318.05      P Mn n 1323.81 P 80 
Mg III 1318.07» 12 C II 1323.8617 ST 30 11 
Mn I! iJlg.Oy 3 56 C II 1323.9059 ST 300 11 

Cu IV 1318.140 280 C II 1323.9513 ST 450 11 
Se II 1318.25 700 14 N IV 1323.98 100b 1S.81 
Ni V 13(8 47 200 C II 1323.9955 ST 30 11 
Cu III 1318.582 1 Cu III? 1324.033 3 
Co II 1318589 0 12 Fe II 1324.25 0 

N ! 1318.8224 5 N m 1324.40 150 
? Hi 1318.91 10 Zn 111 1324.455 20 
N 1 1318.9981 150 12 Ni II 1324.475 25 
N I 1319.0048 SO 12 Ar II 1324.51 30 
Zn III 1319.0% 60 Br III 1324.8 500 

Ni IV 1319.139 30h Ni IV 1324.859 too 
Zn IV 1319.200 5 Cr IV 1325.03 V 200 
Mn II 1319.21 !0 80 Ni II 1325 105 I 
Ge "I 1319.3 10h F III 1325.214 6 
Ni II 1319.310 8 Ni II 1325.242 1 

Cu IV 1319.433 129 Cu II 13252421 1 
N I 1319.6693 50 12 Ni II 1325.359 IOC 
N I 1319.6760 250 12 P HI 1325.51 70 
Cr IV 1319.68     P !50 Cu II 1325.5i35 3 
Mg 111 1320.022 4 Cu IV 1325.524 16 

F HI 1320.203 3 Fe II 132:.61 2 
Cu IV 1320.206 11 Zn IV 1325.659 5 
F III 1320.451 1 N IV 1325.685 50 18.81 
Cu II 1320.6858 10 148 Ni II 1325.691 4 
Zn IV 1320.699 50 Zn III 1325.83! 30b 

Al 1320.71 10 Zn IV 1325.831 30b 
Ni II 1320.799 0 Cr iv 1325.86 P 50 
Cr IV 1320.85 40 Ni II 1326.292 7 
Cu IV 1321.168 101 Cu III 1326.379 2 
Zn IV 1321.188 50 Cu II 1326.3954 10 147 

Ni II 1321.432 3 Ni 11 1326 548 :i 
F II 1321.515 10 N 2 1326.5639 10 II 
Mn IV 1321.588 2d N I 1326.5707 50 It 
Cr III 1321 65 30 28 Ni II 1326.623 52 
Ni II 1321.704 2 Mr. II 1326.63 10 

V IV 1321.719 10 S ' 1326.6432 160 S 
C 1321.7962 c V IV 1326.666 5 
N

:
 in 1JS.41.B04 10 Zn HI 1326.708 50b 

V TV !32t.9i7 10 Zn IV 1326.708 50b 
S.   ' 1322.06 20 V IV 1326.807 5 

Mn III 1322.186 40 Sc i 1326.83 40 
Na 11 1322.295 12 Zn III 1326.899 50 
Zn IV 1322.308 50 F HI 1326.926 20 
Zn IV 1322.414 50 N IV 1326.964 20 18.8! 
Cu II 1322.6326 6 F II 1327.058 200 

Mn XII 1322.8 f I c II 1327.10 0 
Ni II 1322.825 2 Cr II! 1327.17 10 
Cr III 1322.83 no 28 Cu III? !327.178 3 
Ni II 1323.107 ! Ni II 1327.; 87 3 
Ga ill 1323.15 300 Ni II 1327.319 20 

Ge III 1323.15 80 Mn A 1327.48 12 79 
As I 13232 3 Mg III 1327.512 4 
Cu II 1323.2042 3 Ti 11! 1327.592 550 4 
Cr III 1323.22 1Ü Cu IV 1327.622 11 
F III !323.311 3 Ni IV 1327.655 5P 

Ni II 1323.417 25 Si HI 1327.703 P 53 
Zn in 1323.512 50 Ni II 1327.730 8 
S I 1323.5153 180 8 Na II 1327.742 50 
S I 1323.5220 45 8 Ni 19 1327.755 50 
Mn i! 1323.76 15 SO Cr in 1327.79 100 

892 

ÄäM<ä^i--ö;^M*ji, iL^litfttaiaMSflCBtttt* 



1327.80 
rirsuil NO i_:si 1337.5114 

Element Wavelength Intensity Multiple! Element Wsvekngth Inicasity Miitiolet 
Sc I      . 
Ga !i 
V HI 
N I 
N I 

1327.80 
1327.81 
1327.87 
1327.9170 
1327.9238 

20 
250 
150 
25 
!5 

11 
11 

Cr HI 
:     IV 
V »V 
Zn III 
Cu II 

1331.56 
1331.630 
1331.665 
1331.823 
1331.8907 

50 
30 

0 
50 

5 
Ni III 
Mg IV 
Br III? 
F II 
S III 

1328.084 
1328.09 
1328.1 
1328.103 
1328.12 

75 
1 

750 
300 
50 

Cr IV 
V III 
F II 
Cu II 
Mg III 

1331 n     P 
133'.99 
1332/H2 
133?. „228 
1332.310 

50 
50Ö 
100 

5 
4 

9 

148 

Cr III 
Zn III 
Cu II 
Ni IV 
Na II 

1328.37 
1328.372 
1323.4129 
1328.470 
1328.497 

10 
50 

5 
70 
12 

Cr IV 
V IV 
F 11 
Mn IV 

|     Ni 11 

1332.44     P 
1332.459 
1332.512 
1332.660 
1332.706 

250 
3 

100 
20 

1 
S III 
Zn III 
Mn IV 
Se ! 
C' m 

1328.52 
1328.561 
1328.564 
1328.75 
1328.78 

50 
40 

0 
80 
10 

Ni II 
Ni II 
CJ III? 
Cu II 
F III 

1332.766 
1332.808 
1332.985 
1333.0452 
1333.139 

6 
7 
8 

20 
60 

163 

Si III 
C I 
Ni II 
Ca III 
Ni II 

1328.806   P 
«328 8332 ST 
1328.847 
1328.945 
1328.964 

150 

500 
25 

48 
4 

As ii 
Zn IV 
Ni II 
Zn IV 
As IV 

1333.147 
1333.168 
1333.171 
1333.296 
1333.3 

750 
40 
i 

50 
100 

V III 
Zn IV 
C \ 
C I 
C I 

1329.05 
1329.061 
1129.0863 ST 
1321,1001 ST 
1329.1230 ST 

25 
5 

150 
200 
110 

9 

4 
4 
4 

Se II 
Mn IV 
F II 
S I 
Ni 11 

1333.32 
1333.561 
1333.588 
1333.792 
1334.101 

300 
10 

200 
2 

10 
C HI 
Mn II 
V IV 
Cr III 
C I 

1329.187    P 
1329.25 
1329.288 
1329.29 
1329.5775 ST 

1 
10 
20 

600 

11.59 

4 

Ni II 
V HI 
Mg HI 
V IV 
Cu II 

1334.28; 
1334.292 
1334.359 
1334.493 
1334.5063 

12 
3 

30 

2 
Mg HI 
C I 
Cu II 

1329.583 
1329.6005 SI 
1329.669«- 
1323.704 
1329.837 

60 
200 

1 
4 

C II 
Cll II 
P HI 

1334.5323 ST 
1334.6546 
1334.87 

800 
2 

6S0 

1 

Ti III 
t 

40 
Cu V 
v a i 

1335.043 
1:35-12 

106 
500 9 

Ni II 
Ni IV 
F III 
Zn IF? 
Zn IV 

1329.857 
1329.8S5 
1329.892 
1329.923 
1329.923 

13 
10 
6 

40b 
40b 

Ca III 
Ni II 
Mn II 
Cu IV 
C II 

1335.129 
1335.203 
1335.27 
l3ii.«.V» 
1335.6627 ST 

550 
400 

25 
87 

100 

79 

1 
V IV 
Fe II 
Zn III 
Zn III 
Zn III 

1329.968 
1330.05 
1330.087 
1330.178 
1330.297 

10 
i 

40 
40 
40b 

C 11 
Cl I 
Ni II 
Zn HI 
Mg HI 

1335.7077 ST 
1335.725? 
1335.779 
t>35.84t> 
1335 >5; 

1000 
250 

18 
50 

2 

1 
2 

Zn IV 
V IV 
Cu III 
F HI 
Br III 

1330.297 
1330.355 
1330.365 
1330.490 
1330.5 

40b 
10 

1 
6 

500 

Mn IV 
Ni II 
Ni IV 
Mg iV 
Zn IV 

' 336.123 
1336.201 
1336.790 
1336 884 
1336.889 

450 
2 

70 
60 
40 

Se 1 
Mn II 
Ni III 
Zn III 
K ' H 

1330.55 
1330.61 
1330.787 
1330.897 
1330.948 

HO 
12 
2 

40 
20 

79 
As IV 
Mn IV 
Zn III 
F III 
Se II 

1336.9 
1336.918 
1336.996 
1337.1% 
1337.23 

20 
400 

7. 
6 

50 
Ni If 
V III 
Zn IV 
Kr II 
Mn I» 

1331.264 
1331.30 
1331.390 
1331.402 
1331.42 

9 
100 
40 
20 
8 

.   ., 

Cu IV 
Na III 
Ca III 
P III 
Cu II 

1337.364 
1337.39 
1337.466 
1337.50 
1337.5114 

76 
120d 
200 
70 
0 
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1337.571 FINDING LIST 1347.030 

Element Wavelength Intensity Multiple' Element Wavelength Intensity Multiple. 
Zn III 
Cu Hi 
P III 
Ni IV 
Al 

1337.571 
133/.572 
1337.71 
1337.737 
1337.86 

20 
3h 

150 
100 
50 

O IV 
Cu III 
S III 
N II 
Zn III 

1342.992 
1343.032 
1343.25 
1343.338   P 
1343.355 

120 
1 

50 
200 
60 

Ni II 
Mn IV 
Ga IV 
Cr IV 
Cu III? 

1337.958 
1338.061 
1338.1 
1338.20     P 
1338.386 

15 
350 
750 

10 
1 

Si HI 
O IV 
S HI 
Ni II 
N U 

1343.388 
1343.512 
1343.53 
1343.544 
1343.574   P 

120 
275 
50 
10 

39 

Ni II 
Na II 
O IV 
Zn III 
Ni IV 

1338.402 
1338.575 
1338.612 
1338.659 
1338.786 

1 
35 

200 
20 
70 

F II 
Ni II 
Cu III? 
Zn IV 
P III 

1343.603 
1343.642 
1343.730 
1343 794 
1343.8 

300 
2 
3 

50 
70   -A 

Cu HI? 
Zn HI 
Ni IV 
Cu IV 
Ni II 

1338.858 
1338.939 
1339.071 
1339179 
U39.221 

i 
50 

740 
45 

3 

Cu IV 
F II 
Zn IV 
Mn II 
Ni II 

1343.992 
1344.037 
1344.063 
1344.14 
1344.1% 

40 
200 

50 
50 

2 
V IV 
F HI 
Ni II 
Ni 11 
Cu II 

1339.335 
1339.337 
1339.394 
1339.487 
1339.4952 

5 
6 
1 
3 
0 

F II 
Ni II 
P HI 
Mn II 
Cu HI? 

1344 295 
1344.334 
1344.34 
1344.35 
1344.363 

100 
1 

1000 
6 
1 

1 

Cu III 
Ti III 
Cu 11 
Cr IV 
Ni II 

1339.497 
1339.691 
1339.7713 
1339.84     P 
1340.007 

3 
170 

5 
50 
15 

V IV 
Ni 11 
P III 
Cv IV 
N II 

1344.493 
1344.614 
1344.90 
1344.994 
1345.076   P 

0 
50 

650 
63 

1 

Cu IV 
Zn IV 
Fc II 
Ni II 
Mn IV 

1340.102 
1340.162 
1340.22 
1340.374 
1340.6!,' 

240 
50 
0 

20 
250 

Cr HI? 
N II 
N 11 
Cr III? 
Cu III? 

1345.12 
1345.313    P 
1345.340   P 
1345.46 
1345.506 

100 
100 

70 
! 

Zn III 
Cu II 

1340.6'5 
1340.9141 

3 
3 

Se I 
Mn II 

1345.54 
1345.62 

80 
2 

Cr III 
Cu ill? 

1341.17 
1341.178 

10 
Ih 

Zn IV 
Cu IV 
Mg IV 

1345.622 
1345.665 
1345.677 

10 
360 

10 
Ni II 
Na 11 
Ni HI 
Mn IV 
Si HI 

1341.226 
1341.369 
1341.421 
1341.461 
1341.465 

0 
35 
10 

300 
160 39 

Ni IV 
Mn II 
N HI 
Ni II 
Mn IV 

1345.718 
1345.77 
1345.81     P 
1345.882 
1346.014 

760 
15 

200  -A 
50 

0 
Si HI 
Cu III 
As II 
Ca II 
Se I? 

1341.4%   P 
1341.497 
1341.549 
1341.889 
1342.04 

950 
240 
80 

39 

2 

Cu HI? 
Ni IV 
Zn HI 
N III 
Ni I! 

1346.062 
1346.083 
1346.146 
1346.22     P 
1346.334 

3 
740 
50 

200   -A 
1 

Cu IV 
Ni III 
Mg IV 
Cu HI 
Cr III 

1342.092 
B42.14S 
1342.193 
1342.193 
1342.24 

6i 
50 

300 
2h 

40 

1 
N II 
Mg ill 
Mg IV 
Mn III 

1346.413   P 
1346.441    P 
1346.46 
1346.573 
1346.58 

10 

800 
100 

Ni II 
Si III 
Si III 
Na II 
Si III 

1342.242 
1342.351    P 
1342.392 
1342.401 
1342.432    P 

20 

140 
20 

39 
39                 j 

39 

Se I 
Cr IV 
Mg IV 
Mn III 
Mn IV 

1346.58 
1346.62     P 
1346.680 
1346.854 
1346.865 

10 
10 

300 
50 

0 
Ca II 
Kr III 

1342.535 
1342,68 

120 
20 

2 Si II 
Mn II 

1346.873 
1346 94 

100 7 
As IV 
Zn IV 
Cu IV 

1342.7 
1342.720 
1342.741 

350 
50 

190 

P III 
Ga IV 
V IV 

1347.00 
1347.0 
1347.030 

200   -A 
150 

1 
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1347.048 FINDING LIST 1355.415 

Element Wavelength Intensity Multiple! Element Wavelength Intensity Multiplet 

Cu III 1347.048 2h MglV 1351.652 100 
Mr. Ill 1347.087 0 Cl I 1351.6568 350 2 
Ci I 1347.2397 550 2 Na 11 1351.799 12 
Zn HI 1347.286 50 Cu II 1351.8366 25 147 
Fe II 1347.29 l Ni II 1351.862 35 

S* II 1347.31 100 F IV 1351.924 10 
As IV 1347.5 450 Cu IV 1351.925 221 
Se I 1347.50 20 Cr III 1351.94 10 
P III 1347.51 10   -A Mg IV 1352.049 600 
Na II 1347.54' 45 Ni III 1352.052 20 

N III 1347.56 10   -A Na II 1352.118 35 
Mn III 1347.62 80 Mn II 1352.17 4 
Cu IV 1347.811 212 Ni 11 1352.237 10 
Zn IV 1347.949 50 Zu IV 1352.247 40 
Cu III 1348.077 0 Cu IV 1352.585 217 

Ni II 1348.333 30 Mn III 1352.599 30 
Mg III 1348.342 7 Si II 1352.635 100 7 
Zn IV 1348.354 40 M(> Ill 1352.80 
Se I 1348.40 100 A! Ill 1352.810 100 
Cr IV 1348.44 20 Al III 1352.816 5 

P III 1348.45 10    A Mn II 1352.83 I 
Si II 1348.543 100 7 Al I.'I 1352.858 70 
Cu IV 1348.569 147 Zn IV 1352.876 60 
Cu III? 1348.584 2 Cu IV 1352.957 166 
Ar II 1348.751 100 Sc I? 1353.02 140 

Cu IV 1348.880 171 Mn Hi 1353.027 30 
P III 1349.11 200  -A V HI 1353.05 100 
Mg III 1349.132 12 Mn II 1353.33 6 
Mg III 1349.365 2 Zn IV 1353.476 3 
Mn 11 1349.41 5 Ni III 1353.512 20 

Cu III? 1349.441 3 Cu IV 1353.576 58 
Fe XII 1349.57 30f Ni II 1353.606 8 
Ni II 1349.594 0 Si II 1353.713 100 7 
Cu IV 1349.598 38 Cu IV 1353.720 82 
Fe II 1349.60 0 Al IV 1353.73 10 

Co IV 1349.61 30 Mg III 1353.804 7 
Mn III 1349.782 0 Ni II 1353.821 15 
Ni II 1349 791 12 3e I 1353.86 140 
Cu IV 1349.860 27 Mn II 1353.90 1 
Zn IV 1349.872 50 As IV 1353.9 300 

Si II 1350.057 150 7 Mg HI 1353.915 2 
Mg 111 1350.156 12 Ga III 1353.94 400 
Cu IV 1350.165 166 Zn III 1353.953 50 
Al 11 1350.18 150 Cu III 1353.964 1 
Ni IV 1350.215 650 Ni II 1354.023 2 

Ni II 1350.256 5 Fe 11 1354.03 0 
Ni II 1350.321 10 Mn II 1354.08 5 
Zn III 1350.377 5C Cr III 1354.16 to 
Cu IV 1350.390 191 Zn III 1354.189 50 
Cu IV 1350.424 191 C I 1354.288 500 43 

As I 1350.5 2 Cu IV 1354.318 98 
Si II 1350.520 20 7 Cu IV 1354.602 1.61 
Cu II 1350.5938 15 147 Se I 1354.63 100 
Zn III 1350.638 50 Zn III 1354.65C 1 
Si II 1350.658 20 7 Cr III 1354.75 50 

Zu III 1350.968 10b Fe II 1354.87 0 
Zn IV 1350.968 10b ;     Ar II 1354.915 200 
Ga IV 1351.0 100 Cu IV 1354.928 26 
Ni III 1351.256 30 P HI 1354.96 10 
Cu III 1351.271 2 As IV 1355.1 100 

Ni II 1351.287 10 V IV 1355.131 80 
As IV 1351.3 350 Cu II 1355.3053 15 147 
Ar II 1351.333 10« Zn II 1355.332 25 
Se I 1351.62 80 Cu IV 1355.391 136 
Cr IV 1351.63 40 Ca HI 1355.415 450 
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1355441 FINDING LIST 1367.783 

Element Wavelength Intensity Muliiplct Element Wavelength Intensity Multiple! 

Mn IV 1355.441 250 F IV 1359.053 15 
7.D III 1355.518 30 Na II 1359.055 20 
0 I 1355.5977 100 1 C I 1359.275 200 40 
Cu IV 1355.617 17 Fe V 1359.41 100 
Mg IV 1355.f 20 C I 1359.438 50 39.01 

C I 1353.844 750 42 V HI 1359.45 5 
Mn II 1355.90 1 Zn IV 1359.460 10 
As II 1355.933 750 Al IV 1359.49 10 
Mn HI 1355.959 20 Mn XI 1359.5 f 
Zn IV 5355.967 40 Zn III 1359.604 50 

Ni IV 1356.078 650 Cu IV 1359.616 n 
Mg IV 1356.132 200 Se I 1359.7 60 
Zn IV 1356.178 50 Si HI 1359751    P 68 
Cr III 1356.25 10 Zn HI 1359.804 50 
Mg IV 1356.277 20 Cu HI 1359.833 0 

CI VII 1356.3 Mn II 1359.86 2 
Ni II 1356.318 5 Mn IV 1359.890 350 
As IV 1356.4 100 F HI 1259.921 100 
Cu III 1356.424 3 Cu IV 1359.929 41 
Mn IV 1356.436 0 Cr IV 1359.93 10 

Ni II 1356.469 20 Cu II 1359.9362 5 
Fe II 1356.48 0 Ca HI 1360.010 500 
Zn III 1356.519 50 Fe 11 1360.17 0 
V IV 1356.529 10 Zn HI 1360.220 0 
Se II 1356.57 50 Mn 11 1360.24 0 

Zn 1356.608 10 Si HI 1360.360 20 68 
Ni II 1356.653 9 Cr HI 1360.40 60 
Mn II 1356.74 \ Cr HI 1360.56 20 
Cr III 1356.86 20 Mn HI 1360.718 1000 8 
Ni IV 1357.063 760 Ar II 1360.735 10G 

Ni II 1357 132 11 Se II 1360.86 50 
C I 1357.134 300 41 Fe II 1360.870 100 ill 
Fe V 1357.18 100 V  tl 1360.896 3 
Ci III 1357.20 150 36 Cu III? 1360 922 2 
Cu IV 1357.313 61 Ni II 1360.956 14 

Ni I! 1357.371 5 Cr III 1360.97 10 
Ar II 1357.435 20 Mn HI 1361.032 10 
11.    TI iten MC C r>..   Ti/ 1\C\    tAC nu rau   ü X3JI ,1J J «*.U    I * l.J'Jl . 11V i r%* 

Zn III 1357.4% 15 Cr HI 1361.15 200 
C I 1357.659 100 40.01 Mn III 1361.26 1 

Cr III 1357.69 20 Cr in 1361.30 200 
Zn IV 1357.787 50 Zn IV 1361.321 50 
Se I 1357.79 10 Fe II 1361.372 85 
Ni III 1357.802 50 Fe V 1361 42 500 
Cr III 1357.85 5 36 Mg IV 1361.526 50 

V III 1357.90 40 Si HI 1361.597 160 46 
Mn II 1357.91 1 Mn 11 1361.60 L 

Cu III? 1358.130 1 Si HI 1361719   P 68 
Mn II 1358.32 1 Ni II 1361.757 5 
V II 135844 50b Ni II 1361 885 50 

V III 1358.44 50b Zn HI 1361.979 60b 
Cu III 1358.440 1 Zn IV 1361.979 60b 
Ni II 1358.475 25 Mn IV 1361.9% 0 
0 I 1358.5123 60 1 Cu IV 1362.052 276 
Mn IV 1358.594 450 Ca III 1362.222 200 

Zn IV 1358.608 30 Zn HI 1362.335 5 
Cr III 1358.65 30 Si HI 1362.366 100 38 
Cu IV 1358.732 220 D II 1362.461 600 1 
Cr HI 1358.75 20 V III 1362.51 50 4 
V II 1358.769 0 Zn III 1362.523 60b 

Cu IV 1358.770 226 Mg IV 1362.526 20 
Cu II 1358.7730 30 3 Zn I 1362.541 60 
Mit III 1358.958 40 Cu II 1362.5997 20 147 
Ni II 1358.992 15 Fe 11 1362.77! 400 152 
Cu II 1359.0091 20 173 Ni in 1362.783 3 
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1362.808 FINDING LIST 1371.00 

Element Wavelength Intensity Muiüplet Element Wavelength Intensity Multiple! 

Cu IV 1362.808 128 Se I 1366.78 20 
Cr HI 1362.85 50 Cu IV 1366 802 30 
Ni II 1362.926 20 Cr III 1366 88 20 
Te V 1363.00 400 Ni II 1366.947 5 
Ar II 1363.032 200 Cu IV 1366.960 259 

Cu IV 1363 061 1% Zn HI 1366.978 60 
Mg IV 1363.18 10 Si HI 1367.049 MO 46 
Ni IV 1363.258 560 Ni II 1367.067 20 
Zn HI 1363.413 60b F III 1367.083 60 
Zn IV 1363.413 60b Cr HI 1367.13 40 

Ni il 1363.421 3 Cu IV 1367.14C ;33 
C! 1 1363.4471 600 i Mg II 1367.2568 P 150 
Si III i363.459 140 38 Cr IV 1367.39 150 
Cu II (363.5031 5 Ni II 1367.394 ! 
Si III 1363 504    P 38 V HI 1367.48 100 

Ni II 1363 540 2 Cu IV 1367.562 •78 
Ni II 1363.617 2 Cu HI? 1367.646 3 
Fe V 1363.72 300 Mg II 1367.7082 P 150 
Cr HI 1363.73 20 Se I 1367.9! 10 
Se I 1363.80 20 Cu II 1367.9509 25 2 

Kr III 1363 85 40 Zn HI 1368.027 60 
Ni IF 1363.861 1 Fe II 1368.098 50 
Zn IV 1363.913 60 Zn IV 1368.135 8 
Ni II 1364.067 25 Ni II 1368.171 10 
C I 1364.164 600 39 Mn HI 1368.20 20 S 

Ni II 1364.202 25 Cr HI 1368.23 20 36 
Cr HI 1364.26 50 V HI 1368.3! 100 
F III 1364.291 10 Ti HI 1368.442 25 
ZD HI 1364.323 60 Mn II 1368.53 2 
Fe II 1364.38 0 Fe II 1368.57 1 

Cr IV 1364.49 10 Si IV 1358571    P 19 
Ni II 1364.505 20 Si IV 1368.573    P 19 
Fe II 1364.575 240 103 Cr III 1368.60 !50 36 
Mn HI 1364.65 5 8 Cu III 1368.923 1 
Ga IV 1364.7 50 Cu IV 1368.972 189 

Ni II 1364.793 2 V III 1369.06 50 
Se II 1364.83 200 Al 1369.20 !0d 
Ti HI 1365.021 6 Co XII 1369.4 f 
Ni II 1365 048 25 Mg II 1369.4231 P 180 
Cr HI 1365.06 40 Mn HI 1369.430 400 8 

Fc V 1365.14 300 Si HI 1369.437 100 46 
Cu IV 1365.189 177 Cu IV 1369.497 173 
Mn HI 1365.199 800 8 Zn IV 1369.497 60 
Zn IV 1365.233 60 Mn III 1369.535 700 
Si III 1365.253 160 38 Cr IV 1369.58 20 

Cr HI 1365.29 200 36 Cu HI 1369.612 3 
Si III 1365.292    P 38 Ni II 1369.651 20 
Si HI 1365.337   P 38 V III 1369.70 100 4 
Mg II 1365.5442 P 140 As 11 1369.770 950 
Si IV 1365.549   P 19 Cu IV 1369.847 75 

Zn ill 1365.702 60 Cu 111 1369.988 0 
Fe V 1365.73 300 Ni II 1370.136 500 8 
Ni II 1365 760 4 Cr HI 1370.20 20 
Cu HI? 1365.862 1 Cu II 1370.2520 1 
Cr III 1365.94 70 36 V 111 1370.26 100 4 

Mg [V 1366.03 5 Zn IV 1370.385 60 
Cr HI 1366.06 70 P III 1370.39 10   -A 
Na II 1366.242 15 Zn HI 1370.532 60 
Zn 1366.390 10 Ni II 1370.549 25 
Cu III? 1366.400 2 Cu 11 1370.5600 2 

Mn HI 1366 46 4 Cr III 1370.74 20 
Cr HI 1366.63 120 Ni II 1370.804 4 
Zn II 1366.682 60b Cu IV 1370.849 23 
Zn III 1366 682 60h Mg IV 1370.898 10 
Fe I! 1366.720 85 Fe V 1371.00 400 
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1371.024 FINDING LIST 1378.57g 

E lernest Wavelcagih Intensity Multiple! Element Watefengih latensity Multiple! 

Fe II 1371.024 500 P HI 1374.78 100    A 
Mg IV 1371.077 150 Mn II 1374.81 1 
Cu III 1371.144 5 Cr III 1374.91 10 
Zn IV 1371.176 50 Se I 1375.03 40 
Al I! 1371.7.4 5 As II 1375.074 1000 

0 V 1371 292 800 7 Si III 1375 083 40 67 
Co III 1371.419 1 As IV 1375.1 500b 
Cu 11 1371.451 2 Zn III 1375.105 20 
Mn III 1371.647 300 8 Mn II 1375.11 4 
Si III 1371.652 60 67 Fe II 1375.172 200 

Ni IV 1371.679 580 Zn IV 1375.304 60 
Mn II 1371.73 5 F II 1375.319 i00 
Ni II 1371.733 1 Cu II 1375.5019 3 
Mg III 1371.769 4 Mg IV 1375.531 100 
Co III 1371.779 2 Cr IV 1375.56 200 

Cu II 1371.8399 20 162 Na II 1375.618 15 
P HI 1372.01 100   -A Cu III 1375.621 3 
P I 1372 03 9 Si HI 1375.688 40 67 
V II 1372.115 2 Cu IV 1375.783 160 
Cu IV 1372.142 216 As II 1375.783 750 

Cr III 1372.27 60 Ni II 1375.822 50 
Fe II 1372.29 1 Zn IV 1375.954 *0 
Cu IV 1372.372 192 v ni 1375.98 5 
V III 1372.43 10 Ar II 1376.106 50 
Mn II 1372.48 2 Ni II! 1376.183 15 

Se II 1372.51 100 V II 1376.220 15 
Zn HI 1372.541 50 Cu IV 1376.339 128 
V II 1372.547 3 Fe V 1376.45 600 
P III 1372.71 300   -A Co III 1376.576 0 
Cu HI 1372.899 3 Fe II 1376.672 10 

Cu in? 1372.965 2 Mg III 1376.713 7 
Si HI 1373.030 100 67 Cu HI 1376.807 15 
Se 1 1373.03 40 Cr HI 1376.90 10 
C! I 1373.1163 200 1 Ar II 1376.956 100 
Mn II 1373.17 2 Ni II 1377.001 10 

Zn III 1373.200 1 Se I 1377.04 40 
Mg IV !373.226 200 P I 1377.06 60 
Cu IV 1373.27» 157 Si HI 1377.082 60 67 
Cu HI 1373.305 2 V III 1377.15 125 
V HI 1373.34 5d Cu HI 1377.182 i 

Zn HI 1373.381 1 Ar II 1377.211 400 
Cr IV 1373.46 20 Si III 1377.238 40 67 
P I 1373.49 60 V II 1377.295 10 
As II 1373.650 800 Zn HI 1377.346 40 
Fe V 1373.68 600 Mg IV 1377.419 50 

Zn HI 1373.687 60 Ar II 1377.442 20 
Fe II 1373.717 120 Cu II 1377.477 3 
Ni II 1373.746 4 Cu III 1377 504 15 
Cu IV 1373.748 172 Cu III' 1377.559 1 
Cu IV 1373.812 172 Zn IV 1377.621 60 

Za HI 1374.005 3 Cu IV 1377.800 172 
Cu III 1374.033 2 Kr III 1377.83 40 
Ni II 1374.075 150 9 Ni II 1377.912 7 
Zn III 1374.130 1 Zn III 1377.915 50 
V II 1374.270 10 P I 1377.93 60 

Cu III? 1374.298 2 Mn II 1377.94 15 14 
Fe II 1374.41      P 103 Sc I 1377 98 200 11 
Ni III 1374.49! 5 V HI 1377.99 100 
Cu IV 1374.564 136 Fe II 1377.99 X. 

Zn HI 1374.638 60 Cu IV 1378.109 44 

C>i IV 1374.655 113 B IJ 1378.18 1 
Ni HI 1374.660 10 Co III 1378.208 1 
Na II 1374.688 90 Cu III 1378.238 0 
P I 1374.73 6 Cu IV 1378 488 210 
Cu III 1374.758 2 Ni II 1378.378 1 
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1378.584 FINDING  LIST 13*7.40 

Element Wavelength Inteetiiy           Multiple: rilcmert Wavelenflh Ialemi'y Multiple! 
Ca III 
B I 
Co III 

1378.584 
1378.646 
1378.665 

250 
10   -A 
5 

Mg IV 
Ni II 
Fe II 
Ar II 
Fe III 

1382.578 
1382.695 

300 
2 

Mg III 
B I 

1378.700 
1378.868 

40 
20   -A 

1382 7! 
1382.770 
1382.857 

0 
100 
70 

Mg III 1378.891 2 
Mn II 
Cu IV 

B I 
As I 

1378.932 
1379.0 

40   -A 
4 

10   -A 
60 

1383.05 
1383 130 

4 
209 

14 

B I 
Zn 111 

1379.157 
1379.16! 

Cr IV 
Cu IV 
Cu IV 

1383.24 
1383.350 
1383 520 

!0 
20 
11 

Zn I 1379.337 
Ar 11 1379.378 Iftft 

Ft II 1383.578 20 
Cu III 1379.379 0 

75 

Zn III 1383.700 60 
P 1 1379.40 

Cr III 1383.79 250 35 
Fe II 1379.466 40 

Zn III 
Ni II 

1383.920 
1383 966 

1 
0 

Se I? 
Cl I 
Ni II 
Fe II 

1379.50 
1379.5278 
1379.586 
1379.61 

10 
900                         1 

50 
0 

169 

Co III 
Cu IV 
AI III 

1383.971 
i384.053 
1384.132 

10 
165 
800 

Cu IV 1379.640 
Co 1*1 
Cu III? 

1384 187 
1384.276 

25 
1 

Al III 
Cu III? 

1379.670 
1379.775 

600 
1 

Cu III 1384.324 3 
P III 
Ar I! 
Ti III 

1379.87 
1379.884 
1379.960 

500                       7 
300 

25 

Ni II 
Zn IV 
Fe V 
Cr II! 

1384.327 
1384.341 
1384 37 
1384 44 

!2 
40 

100 
10 35 

Ni II 
Cu IV 
Fe V 

1379.980 
1380.020 
1380.18 

12 
170 
200 | 

Mg IV 
V III 

1384.463 
1384.49 

900 
75 

Mn II 1380.32 
Br I 1384.598 120 

Ge II 1380.425 
I 

100h                     !0 
Se ! 
Fe V 

1384.63 
1384.75 

40 
100 

P III 
Zn III 

1380.46 
1380.554 

1000                       7 
17 

Na II 1384.794 10 
Ar II 
Co III 

1380.728 
1380.775 

100 
2 

20 

Cu III? 
Cu III 

1384.840 
1384.929 

3 
2 

Ni II 1380.793 
S I 
Cr HI? 

1385.041 
1385.07 

i 
10 

Cu IV 
Zn III 

1380.818 
1380.828 

227 
■Ml 

P V 1385.11 20 
Se II 1380.96 i on 

Ni II 
Fe V 
V III 
Cu III 

1385.216 6 
Zn III 
P III 

1380.986 
1381.11 

60 
1000                       7 

1385.32 
1385.34 
1385.380 

200 
15 
0 

Na II 
Fe II 
Ni 11 
Zn III 
Ni II 

1381.236 
1381.250 
1381.295 
1381.314 
1381 42_. 

30 
200h                 152 
200                       8 
40 

6 

Ca III 
Mn II 
Zn IV 
S I 
Se I 

1385.426 
1385.43 
1385.473 
1385 5100 
1385.54 

550 
4 
4 

550 
160 

14 

7 

P I 
Ne II 
S I 
P III 
P I 

1381 47 
1381.509 
1381.5521 
1381.63 
1381.65 

75 
40 

650                        7 
800                       7 
45 

Mg IV 
Mn II 
Zn IV 
Cu HI 
Ne II 

1385.772 
1385.89 
1385.90? 
1385.921 
1385.937 

5O0 
10 
6 
2 

30 

14 

Cr III 
Ni II 
As IV 
Ne II 
Zn IV 

1381.67 
1381.694 
3381.8 
1381.894 
1382.035 

30 
4 

300 
!0 
15 

Ni II 
Mg IV 
Cu IV 
Cu IV 
Fe V 

1386.063 
1386.19 
1386.248 
1386.289 
1386.43 

1 
1 

3! 
34 
50 

Ni III 
Cu IV 
Cr III 
Ar II 
Mn II 

1382.077 
1382.123 
1382.19 
1382.228 
1382.30 

10 
52 

100 
200 

10                     14 

Fe II 
Mg HI 
Cu III 
Mn HI 
Zn IV 

1386.47 
1386.69! 
1386.714 
1386.833 
1387.046 

0 
2. 
0 
0 

50 
Ni IV 
V III 
Cu IV 
Se I 
Cu III? 

1382.448 
1382.45 
1382.545 
1382.56 
1382.561 

380 
100 
230 

60 
3 

Zn III 
Zn IV 
Fe It 
N III 
V HI 

1387.215 
1387.215 
1387.22 
1387.31 
1387 40 

50b 
50b 
4 

200 
15 
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1*87.440 FINDING  LIST 1396.790 

Klemcot WivclcnciJ) Intensity Multiplet Element Wavelength Intensity Multiple! 

Zn ill 
Ne II 
M8 iv 
Ne 1! 
Zn IV 

1337.440 
1387.515 
1387.527 
1387.665 
1387.695 

50 
80 

800 
20 
50 

Cr HI 
Zn HI 
Ne II 
Se I 
Cu IV 

1391.78 
1391.790 
1391.854 
1392.13 
1392.133 

10 
40 
70 

100 
350 

Ni 11 1387.745 10 Fe 11 i392 14 3 
30 

100b 
10 
30 

Mn II 
Ni I! 
Fe II 
Ni III 

1387.75 
1387.851 
1337.87 
1387.870 

6 
5 
0 
3 

14 Zn HI 
Oe II 
N? II 
Ni HI 

1392.170 
1392.-S5 
1392.3.6 
1392.377 

10 

Zn HI 
Si III 
Si HI 
Si III 
Si III 

1387.925 
1387.948 
1387.970 
1387.994 
1388 0)1 

3 
25 
10 
8 

50 

37 
37 
37 
37 

Cr III 
i     Cu IV 

S I 
Se II 
Fe II 

1392 40 
1392.424 
1392.5878 
1392.81 
1392.82 

100 
147 
650 

50 
4 

7 

Si HI 
Si III 
Cr HI 
Fe V 
Mn II 

1388.052 
1388.098 
1388.13 
1388.17 
1388.21 

8 
1 

40 
500 

2 

37 
37 

14 

Cr III 
Na II 
Cr III 
Se I 
Zn IV 

1392.83 
1392.940 
1393.00 
1393.0 
1393.019 

10 
15 
10h 
80 
50 

Cr III 
Zn IV 
Cu III 
S I 
Cr IV 

1388.24 
1388.258 
1388.276 
'.388.4347 
1388.49 

20 
50 
0 

950 
2Ü 

1 

Cu II 
Cr HI 

;  Ni ii 
:   Mg in 

Zn III 

1393.1275 
1393.22 
1393.330 
1393.391 
1393.460 

10 
10 

100 
350 

50 

147 

Ne II 
Ni HI 
Al IV 
Ni E 
Cu IV 

1388.491 
1388.629 
1388.77 
1383.796 
1388.827 

50 
5 

100 
1 

246 

Fe II 
Si iV 
Ni II 
Cr III 
Fe III 

1393.49 
1393.755 
1393.867 
1393.98 
1394.024 

1 
1000 

12 
10 
70 

1 

Mn II 
Fe V 
Co III 
Ni HI 
S I 

1388.87 
1389.05 
1389.079 
1389.149 
1389.1538 

3 
100 

5 
1 

450 

14 

7 

Mn HI 
Cr III 
V III 
Zn IV 
Cr III 

1394.051 
1394.33 
1394.46 
1394.509 
1394.58 

10 
100 

5 
50 
70 

Mg HI 
N V 
Cu III 
Cr III 
Zn HI 

1389.504 
1389.514 
1389.528 
1389.55 
1389.604 

4 
50 

3 
70 
60 

4? 
As II 
Fe V 
Zn HI 
V IV 
Cu IV 

1394.64 
1394.77 
1394.9". 1 
1395.001 
1395.038 

800 
300 
60 
60 
91 

Ci I 
Cr HI 
Ni III 
V III 
N V 

1389.6928 
1389.73 
1389.735 
1389.79 
1389.822 

1000 
150 
20 

200 
40 

1 

8 
43 

Fe III 
Cu IV 
Fe III 
Se I 
V 111 

1395.213 
1395.251 
1395.382 
1395.43 
1395.44 

200 
206 
20 

200 
0 

8 

Cl I 
Fe V 
Cu III? 
Zn II 
As I 

1389.9569 
1389.97 
1390.306 
1390.372 
1390.4 

900 
50 

5 
40 

4 

1 Ni HI 
Ga IV 
Cu III 
Mg III 
Zn 111 

1395.459 
1395.5 
1395.578 
1395.642 
1395.652 

10 
200 

0 
4 

60 
Cu IV 
S HI 
As IV 
Cr III 
Se 1 

1390.433 
1390.67 
1390.7 
1390.77 
1390.99 

154 
50 
20 
40 

120 

Fe III 
Cr IV 
Se I 
Ni IV 
S 1 

1395.750 
1395.83 
1395.88 
1395.985 
1396.1122 

150 
3Ch 

200 
480 

iOOO 

10 

7 
V IV 1391.105 20 Cu IV 1396.175 
Zn III 1391.216 60b Co III 13% 210 Zn IV 
Cr III 
Se I 

1391.216 
1391.26 
1391 27 

60b 
20 
80 

35 
Ar II 
C   III 
C ü III 

1396.231 
1396.26 
1396.417 

100 
10 
0 

Mg III !391.271 200 > III 1396.42 100 Cr HI 
Cu III? 

1391.61 
1391.667 

150 
i 

35 Cl I 
Cr III 

1396.5267 
1596 63 

600 1 

Ne II 1391.704 60 Ni 11 1396.695 Ni II 1391.761 2 _     _.        J. Ni II I3%790 14 
. . ~ r 

900 
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1396.96 FINDING  LIST 1404.68 

h lernen! Wavelength IUI!:BM:> Muniplct E Semen! Wavelength Intensity Multiple! 

Cr HI 1396.96 3 Oh Mn II 1440.66 2 
Cu IV 1397.110 65 Cr III 1400.72 10 
Mn II 1397.17 3 Ne H 1400.809 40 
0 IV 1397.20 10 Ne II 1400.868 20 
Mn II 1397.39 6 Kr 111 1400.90 20 

Cr III 1397 40 30 Mn HI 1400.955 40 
Ni II 1397.480 2 Se II 1401.01 50 
Se ! 1397.5 40 0 IV 1401.156 60 
Fe II 1397.572 10 350 C! II 1401 16 10 
V III 1397.62 60 8 Ni HI 1401.214 15 

Ca III 1397.687 550 Go II 1401.235 200b SO 
Cr II! 1397.69 10 Cu IV 1401.273 127 
Ni II 1397.858 2 Cu HI 1401.376 l 

Cr HI 1397.90 30 V HI 1401.38 10 
Ni !i 1398.009 3 S I 1401.5136 100 6 

Cr III 1398.12 50 Cr HI 1401.55 !00h 
S IV 1398.13     P Cu III? 1401.602 3 
Na II 1398.143 12 Cu ill 1401.655 3 
Fe V 1398.15 300 Zn III 1401.762 60 
F III 1398.190 10 Fe II 1401.772 4 

Ni IV 1398.195 780 F III 1401.794 3 
Fe II 1398.38 1 Cr IV 1401.81 30 
Cu III 1398.397 3 Se I 1401.92 80 
V III 1398.47 75 8 Cr HI 1402.07 30 
Ni I! 1398.612 40 Zn IV 1402.097 20 

Cu IV 1398.620 74 As II 1402.114 tO 
Cu 11 1398.6419 10 128 Cu HI? 1402.250 3 
Ni II 1398.758 16 Ni II 1402.379 20 
Mg IV 1398.850 30 Co HI 1402.415 5 
Ni II 1399.026 80 8 Cu III 1402.435 2 

Cu IV 1399.036 85 Fe V 1402.45 600 
Cr III 1399.05 iOO Zn IV 1402.500 35 
Na II 1399.070 30 Ga IV 1402.5 100 
Mn II \ 399.15 2 Cr HI 1402.62 40 
Cu HI 1399.190 3 Se I? 1402.63 20 

Mn II 1399.24 3 Si IV '.402.770 800 1 
Cu II 1399.3527 3 Cu II 1402.7770 15 186 
Ni II 1399.36! 12 Mg III 1402.82 
Mn II 1399.39 4 Cu III 1402.917 0 
Cr II! 1399.42 10 Cr III 1402.99 10 

F 111 1399.491 6 Ni HI 1403.113 15 
Cr IV 1399.50 10 Ne II 1403.135 50 
Ne II 1399.532 80 F III 1403.153 1 

Zn III 1399.599 2 Cu HI? 1403.18! 5 
Si III 1399.615    P 73 Ne II 1403.202 20 

Cu IV 1399.643 201 Fe II 1403.246 1 
0 IV 1399.774 25 Cu IV 1403.403 218 
F III 1399.839 60 Cr HI 1403.42 70 
Na II 1399.860 12 V IV 1403.618 8 
Ne II 1399.956 20 Ne II 1403.679 80 

Cr III j 400.02 5 Co HI 1403.755 3 
Zn IV 1400.li; 50 Cu HI 1403.763 0 
Fe V 1400.30 400 Si II 140.3.783 5h 13.03 
As II 1400.306 800 Cr III 1403.92 30 
Cr III 1400.34 150 35 Zn IV 1403.954 40 

Cu IV 1400.341 171 Co III 1404.009 5 
In III 1400.344 8 Zn I 1404.119 20 
V IV 1400.416 5 Si 11 1404.170 lh 13.03 
Cu IV 1400.527 14 Cu IV 1404.247 12 
Cu III? 1400.539 1 As I! 1404.323 5 

Mn II 1400.54 2 Se I 1404.45 160 8 
Mn II i «00.57 3 Si 11 1404.478 oh 13.03 
F II 1400.611 300 Cr III 1404.50 10 
Cr III 1400.62 10 Na H 1404.675 90 
Ni II 1400.644 30 Mg IV 1404.68 300 

H   He   Li   Be   B   C   N   O   F   Nc   Na   Mg   Ai   Si   P   S   Cl   Ar   K   Ca   Sc   Ti   V   Cr   Mi.   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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U04.72 FINDING LIST 1412.24 

Element Wivnleagth Intensity Multiple! Element Wavelength Intensity Multiple! 

Al IV 1404.72 lOOd Cu 11 1408.8124 2 
S IV 1404.77 70 Ni HI 1409.000 15 
O IV 1404812 15 Zn III 1409.050 30 
Zn III 1404.853 3 Si H 1409.073 lOh 13.02 
Co HI 1405.032 3 Cr III 1409.10 10 

Cu III? 1405.115 1 Fe V 1409.19 600 
V HI 1405.14 5 Cu III 1409.248 0 
Mg HI 1405.170 80 Fe II 1409.277 1 

Mn HI 1405.244 40 S I 1409.3369 125 6 
Ni III 1405.279 10 Co III 1409.340 25 

Cr III 1405.37 30 Mg IV '.409.361 1000 
Se I 1405.37 200 0 Zn IV 1409.370 60 
Ne II 1405.373 80 Mn II 1409.51 25 
Ga IV 1405.4 20 Fe V 1409.51 700 
Ni Hi 1405.421 10 Al IV 1409.52 :o 
Co III 1405451 0 Ni 11 1409.612 15 
Cu IV 1405.493 1% Mn II 1409.69 5 
Fe II 1405.604 2 Ne II 1409.747 60 
Cu IV !40<.659 164 Cr HI 1409.81 20 
Cr III 1405.72 20 Ni IV 1409.846 640 

V III 1405.74 5 Zn HI 1409.855 50 
Fe II 1405.797 ! Si II -.409.90 2h 13.02 
S IV 14C6.00 30 Ni III 1409.974 5 
Ge II 1406.105 20 10 Cu 11 1410.002 1 
Cu IV 1406.194 10 V IV 1410.018 8 

Ni HI 1406.250 50 Cr HI 1410.03 20 
Ge II 1406.269 20h 10 F III ltl0.039 20 
Cr ill 1406.31 40 Ni HI 1410.126 10 
Zn HI 1406.326 60 Si II 1410.219 20h 13.02 
Se I 1406.37 200 9 Ni II 1410.219 4 

V HI 1406.52 50 Zn IV 1410.310 25 
So I 1406.60 200 9 Cu IV 1410.336 26 
Cu IV 1406,733 11 Ni HI 1410.344 15 
Fe V 1406.78 700 Cr IV 1410.37 20 
Cr III 1406 90 100 Na II 1410.374 12 

Mn III 1406.957 0 Zn 14104(0 60 
Zn III 1407.039 40 Zn II i4!0.443 100 
F II 1407.135 200 Ni HI 1410.446 3 
Cu HI 1407.139 1 Cu II 1410.570 2 
Cu II 1407.1689 15 88 Cu IV 1410.582 368 

Zn II 1407.189 2 F II 1410.618 100 
Cu HI 1407.196 2 Ni III 1410.642 5 
Cr III 1407.22 10 Cr HI 1410.82 2u 
Zn II? 1407.259 7 Mn II 1410.913 ?5b 78 
As I 1407.34 2 Zn IV 1411.015 60 

O IV 1407.386 25 Ni II 1411.071 (00 
Fe II 1407.46 0 Cu IV 1411.254 16 
Cu IV 1407.605 253 Mn 11 1411.28 4 
Zn III 1407.619 40 Zn HI 1411.287 40 
Mg HI 1407.880 40 Ne II 1411.306 10 

Cr III 1407.89 40 P I 1411.31 24 
Cu IV 1408.016 62 Ni IV 1411.461 780 
Fe V 1408.19 100 Fe II 1411.47 1 
Ni IV 1408.236 10 Cr HI 1411.53 10 
Cu HI 1408.310 0 Na II 1411.536 7 

Mn HI 1408.350 30 Mn II 1411.55 4 
Fe II 1408.478 80 Cu IV 1411.558 244 
Cu HI 1408.536 0 ZE HI 1411.647 60 
V IV 1408.639 8 P I 1411.75 2 
Zn HI 1408.687 70 N I 14Ü.9318 (50 10 

Cr III 1408."'! 50 N I 1411.939 30 10 
Cu IV 1408.770 !62 N I 1411.9494 300 10 
Ni II 1408.7% 10 Co III 1412.012 3 
Co HI 1408.808 3 Al IV 1412.24 10 
Zn I 1408.808 Cr IV 1412.24 30 
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1412.304 FINDING  LIST 1420.036 

Element Wavelength Intensity Multiple! Element Wavelength Intensity Multiple' 

Ni III 1412.304 50 Fe II 416.73 0 
Cu l!l 1412.553 3 Se I 416.84 160 11 
Cr III 1412.67 30 S IV 416 94 10 
V IV 1412.686 20 Ni !II 416.956 75 
Cu Hi 1412.724 r Si II 416.972 lOh-A 18.06 

Cu III 1412.794 3 Ni 11 417.007 10 
Zn 1412818 12 Cu III 417.060 ! 
Fe II 1412.834 70 47 Cu III 417.124 I 
Ni 11 1412.868 30 Cr III 417.13 70 
S I 1412.8726 100 6 Si HI 417.237 260 9 

Co HI 1412.974 5 Ni HI 417249 2 
Zn IV 1412.996 10 Ni HI 417.387 2 
Cu IV 1413.066 247 Cu III 417.538 5 
Zn HI 1413 168 2 Ni II 417.553 1 
Ni HI 1413.211 5 A! IV 417.58 10 

Cr III 1413.32 10 O V 417 653 40 
Mn HI 1413.387 0 Cu IV 417.654 172 
Cl IV 1413.39 SCO Cr III 417.67 10 
Cu IV 1413.564 1C Zn ID 417.682 5 
Ni II 1413.679 10 Ni I! 417.699 10 

Fe II 1413.699 70 V (II 417.71 50 
Cr III 1413.77 40 Fe 11 417.727 30 
Zn IV 1413.867 50 Fe 11 417.744 400 143 
Co III 1413.884 5 Si II 417.781 5   -A 18.06 
Kr II 1413.894 20 Ni IIS 417.84! 10 

Mg IV 1413.895 10 Zn HI 417.868 40 
Ne II 1413.956 70 0 V 417.908 80 
Cu III? 1414.086 1 Mn II 417.95 10 93 
Mn II I414.18 4 88 Si II 418.110 0   -A 18.06 
Se II 1414.25 200 Mn II 418.13 18 

Ni II 1414.299 15 Zn HI 418.152 0 
S I 1414.365 2 Ni III 418.292 5 
Ni II! 1414.329 20 Ne II 418.375 90 
Mn II 1414.40 30 78 0 V 418.393 120 
V IV 1414.409 50 Mg IV 4J8.393 30 

C.i III 1414431 2 Cu II 418.4265 25 86 
Ga il 1414.44 1000 2 Mn II 418.48 15 88 
Ni 11 1414.444 1 Zn HI 418.482 ! 
Cu III 1414.553 4 Ni IV 418.501 150 
Mn IV 1414.596 10 V IV 418 533 30 

Cr HI 1414.62 50 Na II 418.579 20 
Mn II 1414.73 6 Mn II 418.63 12 88 
Cr III 1414.79 10 Zn IV 418.667 40 
V IV 1414.842 20 Ne II 418.687 20 
Fe II 1414.89 i Nc II 418.745 80 

Cu II 1414.8980 10 87 Cu HI 418.811 3 
Ni HI 1414.916 15 Fe II 418.855 10 
Mn II 1415.15 30 V IV 418.921 10 
Cr III 1415.25 50 O V 419.009 80 
Cu IV 1415.261 197 Cr HI 419.25 70 

Mn II 1415.43 6 Fe II 419.3! 0 
Ni Hi 1415.467 3 Ni HI 419.382 10 
Cu HI 1415.478 0 Zn II 419.416 3 
Ne 1! 1415.716 70 F II 419.485 10 
Ni II 1415.728 20 Zn IV «19.572 40 

Mn II 1415.75 35 V IV 419.580 80 
Fc II 1415.73 1 Ni IV 419.583 470 
Cr III 1415.81 10 Mn II 419.61 40 78 
Ni III 1415.909 5 F HI 419.740 ! 
Zn III 1416.0-»8 40 Cu II 419.7455 2 

Ni II 1416.060 12 Cu IV 419.788 53 
Cu IV 1416.167 29 As II 419.855 0 
Cr III 1416,33 50 Zn II 419.982 700 
Fe II 1416.62 0 Cu IV 420.014 262 
Ni II '.416.660 0 Ti Hi 420.036 300 
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1420.067 FINDING LIST 1427.308 

Klcment Wivekngth Imcoaity Muiupiet Element Wjve'eagtli Iblensily Multipisi 

Ca III 1420.067 200 Ti III 1424. t:1 300 
P I 1420.08 30 V IV I424    ; 0 
Na II 1420.216 12 Fe 11 1424.3I 0 
Mo II 1420.24 8 93 Mn II? 1424.49 5 
Ge II 1420.385 200* 10 Ni III 1424.511 100 

Fe V 1420.39 300 Cr IV 1424.62 100 
Ti III 1420.440 280 F Hi 1424.64 3 
Ni III 1420.448 75 Fe II 1424.716 70 47 
Cu IV 1420.485 175 F II 1424.737 1 
7.1) III 1420.509 10 F III 1424.74 1 

As II 1420.624 0 Si HI 1424.775 40 62 
Se I 1420.64 I6C Ni 11 1424.890 3 
Ni II 1420.674 5 V IV 1424.916 10 
Cu IV 1420.805 77 A! IV 1425.00 10 
Cr III 1420.81 100 Zo HI 1425.002 25 

Ni II 1420.843 18 Zn IV 1425.002 25b 
U II 1420.891 60 Ni II 1425.025 10 
Fe II 1420.911 30 Mn II 1425 03 3 
Zn III 1420.920 60 S I 1425.0301 300 5 
Cu IV 1421 022 246 Mn HI 1425.05 2h 22 

Ni III 1421.082 10 Cu III 1425.079 1 
Cr III 1*21.20 50h Li I 1425.11 -A 
Ni IV 1421.225 620 S I 1425.1882 90 5 
Cu IV 1421.364 12 Zn HI 1425210 50 
Cu II 1421 3737 5 Zc IV 1425.210 50b 

8 III 1421.41 1 S I 1425.2190 65 5 
Zn Ill 1421.494 50 Cu HI 1425.282 0 
Mg III 1421.538 20 P I 1425.29 30 
Ti III 1421.631 280 Cr HI 1425.30 10 
Mn H 1421.71 5 93 Co III 1425.329 0 

Cu II 1421.7589 25 H5 Mn 11 1425.40 12 
Ti III 1421.767 250 Cu IV 1425.445 28! 
Mn II 1421.77 2 Na 11 142.5.499 7 
Cr III 1421.80 10 Mn II 1425 544 20 
Mn II 1421.87 3 Ni II 1425.579 6 

Na II 1421.889 7 Ni II ;425.604 3 
Ni II 1421.913 1 Co III 1425.650 2 
C! IV 1421.97 100 Zn 1425.709 10 
Mn IV 1422.038 10 Ni 111 1425.737 ; 
Mg II! 1422.118 7 Ni IV 1425.802 100 

Al 1422.17 10 Mn II 1425.93 12 87 
Mn !I 1422.36 3 Na II 1426.048 7 
Ti III 1422.405 Ö5C Be I 1426.! 17 125 
Mn II 1422.42 I Mn II 1426.15 1 87 
Cr III 1422.47 40 Zn HI 1426.150 25 

Kr II 1422.512 40 C III 1426.22 10 12.05 
Fe II 1422.53 0 Mn II 1426.32 10 87 
Cr III 1422.58 20 Ni IV 1426.362 510 
Zn Ifl 1422.976 50 Mn II i426.43 3 87 
Na II 1422.996 12 C III 1426.45 400 11.52 

Cr IV 1423.16 100 Cr IV 1426.58 10 
Ni II 1423.212 16 Zn HI 1426.611 60 
V IV 1423.420 10 Cu IV i426.642 251 
Mn II 1423.48 2 Se II 1426.65 500 
Cu III? 1423.504 5 V IV 1426.654 100 

Mn II 1423.55 4 C ill 1426.80 100 12.05 
Kr III 1423.55 20 Cu IV 1426.841 26S 
Ne II 1423.564 80 Cl iV 1426.89 100 
V IV 1423.719 30 C; in 1427.00 150 
Ni III 1423.722 10 Cu IV 1427.002 266 

Ni II 1423.786 11 Ni HI 1477.087 5 
F III 1423.831 10 Cr HI 1427.20 10 
Li III 1423.88     P Mn III 1427.238 6 22 
Cu III ■424.020 3 Na 111 1427.27 10 
Fe II 1424.047 50 47 Co HI 1427.30t' 1 
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1427 453 FINDING LIST 1434.19 

Element Wevelength Intensity Miiiuplet Element Wavelength intensity Mulnpkt 

Ni IV 1427.453 400 Fe V 1439.41 800 
Cu il 1427.5912 10 86 e i 1430:73 30 
Ni III 1427.639 20 Mn U 1430.77 10 
Cr IV 1427.71 10 Fe II 1430.780 200 
Zn IV 1427.739 to Mn HI 1430.784 20 22 

Mg IV 1427.760 60 Fe II 1430.895 120 
P I » Alt   fl 1 Cu III 1430.969 2 
Ni !! 1427.782 10 Zn II 1430.992 150 
Cu II 1427.8290 20 126 Ni IV 1431.013 370 
C III 1427.85 300 11.52 Na II 1431.015 7 

Se I 1427.87 120 Mn II 1431.046 20 
Ge 11 1427.877 200h 10 Mg II! 1431.136 100 
Zn IV 1427 879 40 Na II 1431.228 15 
Ni III '.427.914 3 Ni 11 1431.270 8 
? I 1428.05 1 Co III 1431.323 15 

Cu III 1428.081 3 Mn II 1431.36 i 

C HI 143.17 200 11.75 Ni II 1431.492 25 
Ma 11 1428 19 0 P I 1431.50 1 
Co III 1428.33! 1 Mn il 1431.52 2 
Cu II 1428.3580 25 129 Zn IV 1431.592 s 

Cr III 1428.46 10 C I 143S.597 100   -A 65 
C III 1428.50 200 11.52 Cu III 1431.671 5 
Ne II 142S.579 90 Co HI 1431.800 5 
C III 1428 66 10 11.75 As U 1431.817 0 
Fe II 1428.69 0 Cu HI 1431.90! 2 

Cu IV 1428.748 54 Cu IV 1431.925 107 
Mr. II 1428.85 2 Al IV 1431.93 100 
Ni III 1428.870 200 Cu IV 1431.963 153 
C III 1428.95 100 11.75 Mn V 1431.98 12 
Co II 1429.002 20 Co III 1432.065 5 

Mr. II 1429.02 2 C t 1432.105 75   -A 65 
Cu IV 1429.034 177 Zn III 1432.143 60 
Cr III 1429.04 50 Mn 11 1432.13 1 
C HI 1429.10 10 11.75 Cu 111 1432.775 2 
V IV 1429.114 (0 Ni IV 1432.453 210 

Cr III 1429.17 50 Ca 11 1432.503 120 7 
Mg IV 1429.189 20 C I 1432.530 50   -A 65 
Cu III 1429.201 3 Zn III 1432.716 2 
Co III 1429.236 0 Mn II 1432.78 40 86 
P III 1429.24 100 Mg IV 1432.791 50 

Co III 1429.324 0 Fe II 1432.87 2 
Cr IV 1429.41 10 Mn II 1432.95 5 
Cu IV 1429.504 247 Cu IV 1432.964 11 
Cu IV 1429.552 256 As II 1433.053 0 
Al 1429.57 10 Mn n 1433.08 4 86 

Mn II 1429.60 1 Cr m 1433.26 50 
Mn II 1429.66 2 Mn '.I S433.27 4 
P I 1420.77 12 V IV 1433.276 1 
Na II 1429. v*1 10 S 1 1433.2800 225 5 
Cr III 1430.02 40 S I 1433.3105 100 5 

Zn HI 1430.107 50 Cu IV 1433.369 162 
Fe II i430.12 0 Ge H 1433.48 5h 
P I 1430.13 130d Mn 11 1433.50 15 77 
Cr III 1130.15 30 Mn II 1433.63 6 
Co III U30.177 15 Si HI 1433.690 120 66 

Ni IV 1430.186 430 Ni II 1433.745 1 
Cu II 1430.2428 40 84 Ca II 1433.749 200 7 
Zn II 1430.7.85 15 Cu IV 1433.776 35 
Mn II 1430.37 0 Cu II 1433.S404 !0 87 
Cu III 1430.373 2 Ti III 1433.85 40 

P HI 1430.41 200 Zn HI 1433.853 50 
Cr III 1430.42 50 Zn III 1434.027 25 
Mi IV 1430.439 540 V IV 1434 092 15 
Co in 1430.530 15 Ni m 1434.133 30 
Se I 1430.58 S20 Cr III 1434.19 10 
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!434 197 FINDING LIST 1442.10 

hkweni Wavelength Intensity Multiple! Element Wavelength Intensity Multiple: 

Cu IV 1434.197 54 

i     , 

Mg IV 1437.636 1000 
Zn 1434.219 10 Cu HI 1437.645 -) 
Co III 1434.259 100 Mn II 1437.70 3 
MD II !434.26 1C 86 Cr HI 1437.76 20 
N. in 1434.306 200 Cu III 1437.762 ! 

Ni II 1434.373 12 Zn HI 1437.767 ! 
Si II 1434.400 lh 13.01 Mg IV 1437.844 10 
Mn II 1434.44 30 86 Cr III 1438.03 10 
Ni II 1434 493 14 Cu IV 1438.093 V. 2 
Si II 1434.542 2h 13.01 Fe II 1438.13 1 

Ni 11 1434.546 12 Ni HI 1438.152 2 
Co III 1434.642 0 Si III 1438.728 40 66 
Ni II 1434.688 1 Mg IV 1438.267 100 
Cu :• 1434.7699 15 .5 N IV 1438.37 150 18.96 
As I 1434.77 3 Fe U 1438 44 1 

Mn II 14>4.79 lh 86 Zn IV 1438.558 15 
Ni II 1434.837 1 Si II 1438.576 2h 13 
V IV 1434.842 15 Si III 1438.702 40 66 
Mg IV 1434.892 150 Mu II 1438.71 I 
Cu II 1434.9037 125 125 Co II 1438.710 10 

Fe II 1434.994 40 Zn Hi 1438.808 10 
Zn HI 1435.037 2 Cu IV U38.846 282 
Kr II 1435.085 120 Cr III 1438.90 5 
Se I 1435 28 240 8 Si II 1438.931 4h 13 
Cu II 1435.3155 10 128 Cu III? 1438.983 I 

Ni II 1435.348 5 Zn II 1439 091 500 
Co III 1435.426 50 Ni II 1439.094 8 
Mg III 1435.550 40 Mn II 1439.16 15 «A 

Ni III 1435.609 10 Cu III? 1439.275 1 
Kr 11 «435.676 40 Ni II 1439.283 1 

Mn II 1435.68 lh 86 Al III 1439.311 
Se I 1435.75 240 10 Ni II 1439.352 8 
Na II 1435.776 10 Si III 1439.39! 40 66 
Si III 1435.776 160 6! Fe II 1439.42 2 
Ni IV 1435.792 "90 Al HI 1439.726 

Co HI 1435.840 3 Mg HI 1439.770 4 
Fe II 1435.85 0 Ni III 1439.809 20 
Mn II 1435.87 4 86 V IV 1439.834 1 
As IV 1435.9 200 As IV 1440.0 100 
Zn 1435.914 20 Zn HI 1440.159 12 

Zn III 1436.075 40 P 1 1440.24 15 
Ne II 1436.086 90 Mn IV 1440.324 70 
Cu IV 1436.086 322 Cr XI 1440.4 f 
Ni II 1436.165 50 Cu III 1440.446 I 
Si HI 1436.166 140 52 Fe II 1440.5i 0 

Na HI 1436.7.1 240 Cu IV 1440.576 16 
Zn III 1436.219 15 Fe V 1440.59 700 
Cu II 1436.2359 25 125 Mn 11 1440.63 8 86 
Co III 1436.236 10 Mn II 1440.S1 0 
Cu IV 1436.267 83 Si HI f 440.908    P 66 

Cu IV 1436.375 117 Cl IV 1440.95 10 
Zn IV 1436.577 40 Mn II 1440.96 1 86 
Cr III 1436.65 20 Zu III 144!.017 15 
F III 1436.687 Cr III 1441.06 60 
Si III 1436.724 80 66 Co III? 14.11.102 ! 

Cu III? 1436.846 1 Fe II 1441.1! 2 
S I 1436.9675 125 5 Ne II 1441.188 40 
Cu 111 1436.994 8 Mn II 1441.37 I 
Mn II 1437.13 15 77 Zn III 1441.474 50 
Cr III 1437.17 70 Cu III? 1441.635 2 

Zn HI 1437.296 12 Si III 1441.732 iOO 3.05 
Mn II 1437.32 1 86 Al IV 1441.81 50d 
Mn II 1437.42 4 Se I 1441.81 100 
Mg »V 1437.53 51» Cr III 1441.90 50 
Cu III? 1437.554 1 

... 
Fe II 
       - 

1442.10 1 
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1442.1386 FINDING  LIST S 450.22 

Klcaient Wavelength Intensity Multiple* Element Wavelength [ntcns'ly Multiple! 

Cu II 1442.1386 5 S3 Cu IV K «6.315 276 
i   ill 1442.192 3 P I 1446.33 3 
C'j IV 1442.227 130 Mo HI 1446.467 5 
Ni III 1442.235 5 Mn V 1446.49 60 
Mn II 1442.28 10 Cr III 1446.52 150 

Cu IV 1442.410 295 Ni II 1446.589 20 
Fc 15 1442.42 2 Cu IV 1446.695 23 
Zn 11! 1442.512 60 Cr HI 1446.70 80 
Cu IV 1442.5% 4C Mn IV 1446.740 60 
Mr. II 1442.594 25 77 Ni HI 1446.748 15 35 

Ni IV 1442.675 170 Se I 1446.78 200 9 
As I '442.69 5 Cu IV 1446.836 19 
Fe I! 1442.746 20 Cu II 1446.9006 i 
P I 1442.76 15 Mn II 1446.908 20 
Cr III 1442.78 10 Zn HI 1446.9" 5 40 

Mn IV 1442.807 80 Se I 1446.98 200 9 
V III 1442.85 5 Cr IV 1447.03 10 
Na II 1442.907 30 V IV 1447.120 0 

Cu IV 
Cr HI 
Ni II 
Cu IV 
Mn II 

Cu IV 
Cu II 
Fe II 
Mg HI 
Cu IV 

Cr III 
Ni II 
Mn II 
Cu IV 
Mn II 

Mn IV 
Cu II 
Mn II 
Zn III 
S I 

Cu IV 
Kr II 
Ni IV 
Mn II 
Cu HI 

Cr III 
Se I 
Zn II 
Ni II 
Ni III 

Fe II 
Co III 
Mn II 
Ni II 
Co II 

P I 
Fe XI? 
Cu 1! 
P I 
Zn III 

N IV 
Ne II 
Mg HI 
Cu IV 
Cr III 

1443.042 
1-143.08 
1443.080 
1443.163 
1443.46 

l-»43.5I0 
1443.5419 
1443.73 
1443.738 
14^3.771 

1-543.82 
1443.838 
1443.85 
1444.00- 

1444.01 

1444.078 
1444.1304 
1444.19 
1444.216 
1444.290 

1444.330 
1444.343 
1444.420 
1444.58 
1444.692 

1444.84 
1444.85 
1445.042 
1445.098 
1445.374 

1445.39 
1445.427 
1445.43 
1445.460 
1445.572 

1445.66 
1445.89 
I445.9S35 
1446.01 
I44Ö.086 

1446.114 
!446.183 
1446.254 
1446.255 
1446.27 

268 
20 
13 

203 
7 

46 
3 
I 

6(1 
199 

60 
10 
10 
18 
6 

100 
2 
6 

10 
30 

210 
120 
440 

3 
0 

20 
200 
700 

13 
40 

0 
1 
2 

14 
0 

3 
40 
20 
12 
50 

250 
20 
40 
20 
20 

100 

86 

18.85 

Si III 
Mg HI 

Cr III 
Mg IV 
Al IV 
Mn II 
P I 

Cr III 
P HI 
Mn II 
P V 
Co II 

Mn II 
Ni III 
S I 
Mg IV 
Fe II 

Mn II 
Mg IV 
Cu III 
V III 
As II 

Cu II 
Mn H 
Mn IV 
Ni IV 
Mn II 

Fe V 
Cu II 
Mn HI 
Cu IV 
Ne II 

Se I 
V II 
Ga II 
Zn IV 
V IV 

Al IV 
Cu IV 
Mn II 
Zn III 
Zn IV 

Cr III 
Br I 
Ni II 
Cu III 
Cr III 

1447.1% 
1447.260 

i447.3l 
1447.424 
1447.47 
1447.49 
1447.50 

1447.50 
1447.51 
1447.86 
1447.92 
1448.037 

1448.08 
1448.175 
1448.22% 
1448.243 
1448.393 

1448.47 
1448.476 
1448.512 
1448.58 
1448.593 

1448.6383 
1448.714 
1448.789 
1448.799 
1448.83 

1448.91 
.449.0580 
1449.07 
1449.071 
1449.532 

1449 16 
1449.262 
1449.40 
1449.4% 
1449.681 

1449.70 
1449,700 
5449.74 
1449.832 
1449.832 

1449.89 
1449.903 
1450.005 
1450.165 
1450.22 

120 
30 

20 
3C0 
iOOd 

15 
60 

20 
200 

50 
;50 
70 

!5 
30 

125 
30 
70 

4 
30 

1 
10 

500 

1 
15 

120 
120 

12 

600 
20 

■a 
1! 

5 
250 
40 
20 

10 
350 

4 
40b 
40b 

2Ü 
30 
14 

2 
5 

3.0; 

125 
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1450.23 FINDING  LIST 1460.136 

Element Wavelength Intensity Multipiet ElcmcDt Wavelength Intensity Muitiplet 

Mn 11 1450.23 10 Ti III 1455.734 8 
Zn 11 1450.234 5   -A Co II 1455.884 70 
Cu 11 1450.3035 40 98 Na II 1455.969 12 
Mn IV 1450.315 120 Fe V 1456.23 500 
Ti III 1450.358 25 Se I 1456.31 240 8 

P I 1450.38 9 Mn I! 1456.45 2 
Mc 11 1450.46 12 Fc II 1456.47 : 
Mn XI 1450.5 f Zn III 1456.707 60 
Cr III 1450.52 10 Zn II 1456.907 500 
Mg IV 1450.66 1 Ni II 1456.913 16 

Mn 11 1450.71 15 F III 1457.145 3 
7" II 1450.778 700 Cu II 1457.1759 10 99 
Mn U -.450.82 4 Cr III 1457.22 30 
V IV 1451.04? Zil Mg IV 1457.229 100 
Zn III 1451.147 50 Si III 1457.253 100 60 

Cu III 1451.478 0 Mn 11 1457.30 5 
Mg IV 1451.48 3 Ni 11 1457.359 5 
V IV 1451.4% 10 Zn II i457.422 too 
Ni III 1451.504 200 Ni III 1457.430 10 
Ti IV 1451.75 600 3 F III 1457.441 i 

Ar II 1451.879 100 1     Mn IV 1457.560   P 80 
Ci HI 1451.95 80 Zn I 1457.572 20 4 
Mn II 1452.05 6 N: HI 1457.575 10 
Cu IV 1452.242 13 Mn II 1457.67 7 
Cu II 1452.2935 20 85 Ni HI 1457.829 50 

Ni III 1452.532 20 Ni II 1457.863 4 
Ni II 1452.558 15 Al 1457.92 50d 
Cu II 1452.6956 0 Zn 1457.922 10 
? 11 1452.89 300 Ge II 1457.96 2h 
Mn IV 1452.893 200 Cu II 1458.0016 15 100 

Mn II 1452.99 3 Cu IV 1458.086 306 
V III 1453.00 5 Na III 1458.15 60 
P I 1453.01 45 Cr III 1458.17 10 
F IV 1453.14 1 Ni II 1458.170 4 
Ca III 1453.157 650 Mg III 1458.172 20 

Ni II 1453.35S 15 Mn II 1458.18 3 
V II 1453.515 2 Ni HI 1458.284 5 
Mn IV 1453.626 20 Se I 1458.29 160 9 
Zn III 1453.700 ! Ni II 1458.342 4 
Ni III 1453.882 50 Cr III 1458.41 80 

V IV 1454.000 40 Zn II 1458.455 20  -A 
Cr III 1454.00 50 Ge 11 1458.64 1 
Mn II 1454.03 6 F HI 1458.802 6 
Mn II 1454.18 6 Mn HI 1458.90 10 
Mg IV 1454.21? 5 C I 1459.0317 st 300 38 

N; n 1454.292 2 Fe II 1459.311 300 593 
Fe ti 1454.308 20 Mg IV 1459.38 1 
Ne II 1454.390 5 Cu II 1459.4117 25 126 
Mn II 1454.40 1 F III 1459.503 KV 
Zn IV 1454.465 25 Mg IV M59.540 300 

Cu IV 1454.650 207 Cu III 1459.568 0 
Fe V 1454.71 300 Ni H 1459.611 1 
Zn 1454.804 10 Mg IV 1459.617 400 
Ni II 1454.852 200 7 Ni 11 1459.640 1 
Mn IV 1454.961 60 Ni II 1459.715 12 

Co II 1454.962 50 Mn II 1459.72 2h 
Mn II 1454.97 20 Ca HI 1459.787 600 
Ti III 1455.194 1000 5 Ni II 1459.809 9 
Cu HI 1455.200 2 Fe V 1459.85 500 
Cr III 1455.27 300 Ar II 1459.878 :o© 

Mn II 1455.33 5 Cu IV 1459.883 31! 
Ar II ',55.484 100 Zn IV 1459.964 40 
Fe V »455.59 500 Ni II 1460.078 6 
Zn IV 1455.630 30 Ar HI 1460.08 200 
Cu II 1455.6624 3 Ni II 1460.136 1 

W8 



1460.23 FINDING  LIST 1468.465 

Element Wavelength Intensity Multiple! Element ^»velength Intensity Multiple! 

Ar III 1460.2? 100 
! 

Fe HI 1465.309 200h 
Ni 11 1460.512 1 Fe V 1465.37 300 
Ni II 1460.408 2 Zn IV 1465.386 20 
Zn 11 1460.616 12   -A Ca HI 1465.477 300 
V III 1460.64 15 Ar HI 1465.53 100 

Ne 1! 1460.716 30 Cu II 1465.5408 15 121 
F II! 1460.750 1 B I 1465.548 30   -A 
Fe V 1460.86 200 Co HI 1465.558 2 
Cu HI 1460915 5 :     Ni HI 1465.606 10 36 
Cr IV 1461.04 20 |    31 146J.7ü9 40   -A 

Ni IV 
Mn II 
cu n 
Ni III 
Ni 51 

Ca III 
As 1 
Ge II 
Se I 
Cr III 

Na II 
Ni III 
Mn HI 
Mn II 
Mg III 

F in 
Ge II 
Cu IV 
Ni II 
Fe V 

Zn II 
Ne II 
F II 
Mn II 
Ni II 

Mn II 
Ni II 
Ar II 
Fe II 
V III 

Zn IV 
Ca HI 
C I 
Ga II 
Cu II 

F III 
Cu II 
Cr HI 
\s I 
Co HI 

Kr II 
As I 
Ar II 
Zn HI 
Ni II 

Ni II 
Mn ii 
Fe V 
Co III 
Co III 

Ni III 
Cr HI? 
Fe II 
Co HI 
Ar II 

1461.063 
1461.48 
1461.5539 
1461.649 
1461.840 

1461.875 
1451.92 
1461.970 
1461.99 
1462.12 

1462.160 
(462.239 
1462.243 
1462.27 
1462.305 

1467.313 
1462.388 
1462.137 
1462 482 
1462.67 

1462.743 
1462.744 
1462.842 
1462.87 
1462.944 

1463.02 
1463.113 
1463.155 
1463.198 
1463.21 

1463.283 
1463.335 
1463.3360 st 
1463.65 
1463.7515 

1463 808 
1463 8581 
1463. IT 
1463.9 
1463.936 

1464.072 
1464.10 
1464.176 
1464 198 
1464.301 

1464 369 
1464. "172 
14*4 73 
1464.773 
1464.932 

1464.989 
1465.00 
1465.043 
1465.10! 
1465.1.13 

140 
5 

15 
10 

8 

550 
3 
5 

120 
30h 

10 
5 

60 
3 

20 

6 
10 
16 

■I 
30(i 

150 
40 

1   -A 
5 

20 

8 
14 

200 
6 
5 

30 
750 
600 
100 
100 

3 
25 
10 

5 
i 

40 
2 

100 
75 

8 

10 
30 

600 
1 
1 

5 
30 

400 
I 

100 

84 

37 

98 

100 

193 

Ar III 1465.71 150 
Ge IS 1465.73 1 
Zn III 1465.744 60 
Fe HI 1465.763 200b 
Fe HI 1465 120 20h 

H I 1465.837 20 
Ga IV 1465.9 50 
Zn III 1465.952 15 
Ni II) 1466.027 5 
Cu ii 1466.0702 70 

Cr IV 1466.14 20 
Co II 1466.209 100 
Cu IV 1466.353 132 
Kr II 1466.460 20 
Fe HI 1466.492 2.50h 

Cu II 
Co HI 
Mg IV 
Zn 
ZT II 

Cu II 
Co III 
Cr III 
Mg HI 
Ni II 

Cu IV 
Mn 11 
Ti IV 
Co III 
Fe XI 

C I 
Cu IV 
Mn II 
P I 
P IV 

Ni II 
Co III 
Cr in 
Ni II 
Fe III 

Ni n 
Ar III 
Zn II 
C I 
Ar III 

Kr II 
Mn II 
Cr HI 
Cu IV 
Zn III 

Co II 
Ni II 
Co II 
C 1 
Ni II 

1466.5240 
1466.579 
1466.655 
1466.682 
1466.697 

1466 7284 
1466.919 
1467.04 
1467.188 
1467.265 

1467.291 
1467.31 
1467.35 
1467 394 
1467.4 

1467.402 
1467.423 
1467.53 
1467.58 
1467 59 

1467.637 
1467.663 
1467.68 
1467 694 
1467.751 

1467.762 
1467.84 
1467.867 
1467.877 
1468.01 

1468.021 
1468.03 
1468.05 
1468.062 
1468.113 

1468.235 
1468.268 
1468.383 
1468.410 
1468.465 

4 
3 

100 
30 
15 

5 
2 

20 
12 
60 

12 
1 

600 
5h 
f 

3?0 
11 
10 
9 

40 

10 
s 

50 
10 

250h 

100 
150 

4 - 
30 
100 

20 
20 
50 
11 
4 

20 
30 
20 
100 
25 

126 

99 

36 

35.01 

25 
35,01 
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1468.526 FINDING LIST 1475.846 

Element Wavelength intensity Muiiipk-t 1     Element Wavelength Intensity 

Fe III 
Fe II 
Zn I 
Mg IV 
Fe III 

1468.526 
1468.605 
1468.845 
1468 882 
1468 986 

20b 
4d 
3 

20 
150 

S I 
Ni II 
Mn II 
Co III 
Zn III 

1472.503 
1472.571 
1472.62 
1472.756 
1472/69 

4 
10 
3 
2 
2 

12 

Co III 
Ni II 
Ti IV 
Cu III 
Fe II 

I46S.992 
1469 200 
1469.21 
1469.259 
1469.38 

5 
10 

300 
0 
0 

3 

Ni II 
Ni II 
Co II 
S I 
Mg IV 

1472.835 
1472.889 
1472.898 
1472.972 
1472.984 

5 
2 

100 
225 

30 
4 

Cu III? 
Cr III 
Ni »I 
Fz 11 
Cu II 

•469.460 
1469.55 
1469.60! 
1469.68 
1469.6928 

1 
50 

3 
0 

15 145 

As IV 
S I 
P II 
Ni II 
Co III 

1473.0 
1473.019 
1473.129 
1473.24" 
1473 30; 

50 
120 

10 
1 
1 

4 

P I 
Co II 
Ni III 
Fe III 
C I 

1469.71 
1469.727 
1469.836 
1469 881 
1470.094 

3 
20 

3 
400h 
100 35 

Cr III 
Mn II 
Zn III 
Cu II 
Cu IV 

1473.32 
1473.32 
'.473.394 
1473.5299 
1473.640 

30 
0 

75 
8 

10 
125 

Zn II 
Ni 11 
Mn II 
N: II 
Zn 

1470.222 
1470.322 
1470.33 
1470.386 
1470.452 

2   -A 
1 
0 
2 

15 

P I 
Ga II 
F HI 
Cr III 
Fe II 

1473.65 
1473.73 
1473.820 
1473.82 
1473.834 

6 
150 

3 
iO 

400 193 
Cr III 
Ni HI 
Ni II 
N 111 
Cu 11 

1470.60 
1470.642 
1470.666 
1470.68 
1470.6974 

10 
2 
5 

10  -A 
150 98 

Ne II 
Ni III 
Cu II 
S I 
Zn HI 

1473 894 
'.473.939 
1473.9785 
1473.995 
1474.132 

10 
5 

25 
350 

15 

83 
3 

Mn II 
Mg IV 
Na I' 
N III 
Mn II 

1470.73 
1470.799 
1470.916 
1471.02 
1471.024 

8 
100 

10 
50   -A 

5 

Mn II 
Zn III 
Si II 
Ni 11 
S I 

1174.18 
1474.270 
1474.304 
1474.312 
1474.380 

1 
20 

Ih 
1 

125 

12.02 

3 
Fe III 
Cl II 
Co III 
Mn II 
P III 

1471.051 
1471.06 
1471.140 
1471.19 
1471.2 

20 
200 

7 
10 

Ni III 
Ar II 
Mn II 
S I 
Ni II 

1474.402 
1474.537 
1474.54 
1474.572 
1474.597 

5 
100 
10 
60 

4 
3 

Zn III 
Co III 
Ni II 
To III 
Mn II 

1471.224 
1471.328 
1471.466 
1471.575 
1471.586 

30 
1 

10 
0 
8 

Si II 
v rn 
V II 
Mg 11! 
Ni II 

1474649 
1474.71 
1474876 
1474.898 
1474.910 

15h 
125 

0 
4 
1 

12.02 

Fe 11! 
N III 
Si I! 

1471.638 
1471.69 
1471.775 

70 
100    A 

2   -A 3<! 

Cu II 
Co I! 
Cr IV 

1474.9348 
1475.018 
1475 iO 

40 
20 
10 

3 
5h 

125 
25 

S 1 
Zn II 

1471.832 
1471.862 

25 
50  -A 

12 Mn II 
Si II 

1475.11 
1475.188 12.02 

Co II 
Mn II 
Ni 11 
Co III 
Fe II 

1471.879 
1471.93 
'471.961 
1472.019 
1472.023 

20 
2 
1 

10 
4 

25 Co HI 
Ni II 
Ni HI 
Mn II 
Zn III 

1475.266 
1475.270 
1475.368 
1475.46 
1475.591 

0 
3 

15 
6 

50 

37 

Mn II 
Ne I! 
C I 

1472.08 
!472.!2i 

2 
20 

Co III 
Ni II 

1475.635 
1475.645 

10 

1472.231 60 34.01 Ni HI 5 
0 
5 

Zn IV 
As I 

1472.256 
1472.32 

20 
4 

Fe II 
Mn II 

147.5.686 
1475.72 

Cu II 
Cu IV 
V III 
Cr III 
As IV 

1472.3950 
1472.421 
1472.45 
1472.«5 
1472.5 

15 
40 

5 
20 
50 

1 Ni [< 
F III 
Ni II 
Co II 
Cu II 

1475.734 
1475.787 
1475.801 
1475.807 
1475.8-16 

3 
3 
2 

70 
60 

910 
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1475.959 FINDING  LIST 1484.39 

Kicir.cn! Wavelength Intensity Multipler Element Wav-_ length Intensity Mulüpie! 

Ne II 1475.959 80 
» 

Mn II 1480.85 10 
Mg II 1475 9998 P 200 Mg II 1480.3797 P 200 
Mn V 1476.02 30 Co II 1480.953 50 
Cr III 147604 50 Mg IV 148(060 8 
Mn II 1476.04 12 85 Ni II 148! 091 75 

F III 1476.043 1 Fe III 1481.169 150 
Ni II 1476.043 25 Zn IV 1481.232 30 
Fe II 1476.054 2C0 192 Cu HI l4Si.243 10 
Cu n 1476.0593 25 A! IV 1481.26 10 
P I 1476.11 9 Mn II 1481.35 5 

V II 1476.116 0 Mg IV 1481 5C9 4/W 

Co HI 1476.366 3 Cu II l""; 5438 10 
Zn IV 1476.410 40 Ni II U31.560 15 
Mn II 1476.64 12 Na 11 1481 578 15 
Co II 1476.661 50 S I 1481.665 170 4 

Mn IV 1475.740 0 Cr V 1481.69 300 
0 III 1476 89 600 S I 1481.712 100 4 
Si II 1476.928 1 12.01 Ni II 1481.744 15 
Mn II 1476.98 5 85 C I 1481.7635 st 450 34 
Zn II 1477.016 400 Zn IV 1481.837 25 

Ni II 1477.063 ! Mg IV 1481.859 15 
Ni II 1477.227 4 Ni 11 1481.883 12 
Co III 1477.260 1 Ni II 1481.898 4 
Ni II 1477.264 1 Co HI 1481.905 50 
Mg HI 1477.416 2 Ni II 1481.982 :o 

Cr III 1477.49 10 Cr IV 1482.07 20 
Fe II 1477.50 0 Zn II 1482.139 30   -A 
Fe II U77.55 0 Ni II 1482.240 130 
Mn 11 1477.61 3 Cr IV 1482.36 ?C 
C HI 1477.68 300 12.04 ■■Ai II 1482.393 8 

Ni III 1477.801 10 38 Mn II 1482.40 Oh 
Mn II 1477.83 <h Mg HI 1482 67 
Zn II 1477.938 5    A Cu IV 1482.779 (57 
Mg II 1478.0037 P 250 Cr V 1482.89 250 
C III 1478.05 200 12.04 Mg II 1482.8903 P 300 

Cr III 1478.08 20 S I 1483.039 280 3 
Zn II 1478.216 300 Ni III 1483.044 10 
F III 1478.224 3 Mn V 1483.09 160 
Cu II 1478.2363 2 Cr III 1483.11 20 
Ni HI 1478.252 10 S I 1483.233 125 3 

Mg IV 1478.267 200 Mn II 1483.25 3 85 
C HI 1478.30 100 12.04 Zn III 1483.266 30 
Co HI 1478.367 25 Ni 11 1483.777 40 
Mn II 1478.59 25 85 Co HI 1483.363 5 
Cr HI 1478.64 20 Fe II 1483.38 0 

Mn II 1478.79 20 85 Kr HI 1483.43 40 
Ni HI 1478.854 10 I!i IV 1483.432 30n 
F HI 1478.879 1 Cr III 1483.45 10 
Fe V 1479.29 400 Ga II 1483.48 !50 
Co HI 1479.393 2 Ne II 1483.502 60 

Ni II 1479.443 10 Na 11 1483.597 15 
V III 1479.57 150 Ni II 1483.554 15 
V II 1479.720 5 Mn II 1483.685 10 
Mn II 1479.76 i 85 Cr III 1483.75 50 
Co III 1479.8!«) i Co III 1483.800 10 

Cu IV 1479.940 56 Cu III H83.831 8 
Cr III 1480.16 100 Ga II 1483.95 150 
Mn II 1480.16 2 Zn in 1483.979 8 
Ni II 1480.331 30 Cu HI 1484.010 3 
Ca HI 1480.425 450 V II 1484.135 ! 

Fe II 1480.437 0 Nl II 1484.227 25 
V II 1480.487 10 Fe III 1484 241 20 
Ca III 1480.527 450 Co II 1484.259 20 25 
As IV 1480.6 450 Ni III 1484.268 3 
Mg IV 1480.798 25 Cr 111 1484.39 10 

H   He   Ii   Be   B   C   N   O   F   Ne   Na   Mg   Al   Si   P   S   Cl   Ar K   Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 
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1484.45 FINDING LIST 1492.5« 

Hlemtnt W»velcnjtb Intimity Muhipirt hlemeui Wavelength Intensity            Muiciptet 

Mn I! 5484.45 0 85 Cr !U 1488.72 20 
Zn HI 1484 484 5 Ni 11 1488 730 16 
P IV 14S4.51 240 Co III 1488.753 1 
Ff IE 1484.546 70 Cu II 1488.8311 10 
Co III 1484.565 0 Ni 11 1488.845 5 

Ni II 1484.592 1 Ni II 1488.8% 100 
Cr V 1484.67 150 Cr X 14889 f 
Na II 1484.677 15 Zn II 1488.926 120 
Cl II «484.76 10 Ni II 1489.079 35 
Ca III 1484 869 800 P IV 1489.10 160 

Si II 1484.873 15 12 Cr III 1489.10 20 
Si li 1485.024 9!>h-A 1504 Mn II 1489.13 12 
Cr IV 148504 150 Co HI 1489.243 0 
Co HI 1485.170 8 Zn II! 1489.245 40 
Ni II 1485.185 10 Cr III 1489.35 20 

Si 11 1485.224 30 12 Zn 1489.492 10 
Cu 11 1485.3277 6 141 V II 1489.620 10 
Ni H 1485.375 60 Co II 1489.659 10 
Mg IV 1485.446 80 Mn HI 1489.669 10 
P li 1485.49 250 Zn III 1489.708 3 

Si II 1485.513 i'JOh-A 15.04 Ni 11 1489.729 K. 

Cu 11 1485.6102 2 97 Cr V 1489.75 500 
S I 1485.622 150 4 Cu IV 1489.774 32 
Cu II 1485.6778 6 82 P It 1489.834 10 
Na I! 14K5.987 25 Co III 1489.899 10 

Ni II 1485.987 2 Ci  III 1489 93 40 
Cr HI? 1486.02 10 Ni II 1490.262 7 
Zn I! 1486.065 700 Mg IV 1490.45! 350 
Mn II 1486.068 8 Mn V 1490.68 160 
V II 1486.153 I V   11 1490.837 4h 

Fe III 1486.265 450h 85 Kr 11 1490.928 4'; 
Ni II 1486.372 5 Zn HI 1490.943 50 
Mn II 1486.40 1 Kr II 1491.104 200 
Co II 1486.492 70 25 Ni HI 

Ni II 
1491 11! 1 

Mn HI 1486.494 300 1491.176 5 

N IV 1486.4% 100 0.01 Co III 1491 273 5 
Cr III 1486.54 10 Mn V 1491.30 30 
Mn II 1486.55 12 Ni II 1491 308 4 
Mg III 1486.624 12 Ni HI 1491.309 2 
Cu HI 1486.659 15 P I 1491.36 150 

Mn II 1486.66 3 85 Fe II 1491.37 1 
Ni II 1486.668 7 Ci  III 1491.50 20 
Mn V 1/36.74 30 Mn IV 1491.579 0 
Al IV 1186.87 50d Ni II 1491.58!? 4 
Zn 1486.884 25 Co 11 1491.701 10 

Cu III 1486.904 5 Be I 1491.7>5 250 
F III 1486.913 3 Ni II 1491/76 6 
Ci !!! 1487.03 40 Ni II 149) .823 3 
S I 1487.150 200 3 U I 1491.87 -A 
Ni II 1487.242 59 Ni II 1491.899 40 

Mg IV 1487.28 6 Ti HI 1491.978 35 
Ni 11 1487.438 5 Mg IV 1491.998 100 
Ni II 1487.455 6 Fs II 1492.04 0 
Cu III 1487.566 0 Cu IV 1492.044 220 
Zn III 1487.566 25 Cr 11! 1492.05 40 

P IV 1487.80 \Nj P III 1492! 500 
Cr HI 1487.86 10 Zn 51 1492.121 30   -A 
Mn I! 1487.86 50 85 Cu 11 1492.1525 4                     126 
Co III 1487.962 Ih Ni IV 1492.162 100 
Zn 1487 9% 10 Cr HI 149223 40 

P 1 1488.01 6r Co 11 1492.263 20 25 
Co III 1488.174 3 As 1 1492.34 4 
Ni III 1488 424 3 37 Zn II 1492.369 2   -A 
Br I 148S.452 500 2 Co III 1492.528 3 
Cu II 1488,6372 900 82 Fc II 1492.56 2 

9i: 



1492 622 FINDING  LIST IS00.142 

hkroent Wivelenrh tnteaahy Mulliptel Eleswnt W»velcT|?.ii Intensify Mnttipkl 

Ni Hi 1492.622 30 Zn II! 1495715 15 
N 1 1492.6254 620 4 Kr II 1495.769 120 
Cu Ii 1492.6817 5 18? Mg IV 1495.993 60 
C I 1492.738 60 64 08 ZB 11 1496.001 5   -A 
N i 14928195 100 4 Na II 1496.011 40 

Mg :v 1492.82 3 Ni II 1496.308 1C 
Cu II 1492.8343 40 126 Ni II 1496.409 2 
1.1 II 1497.93! 60 P II 1.496.44 5 
Li II 1492.973 100 Se I 1496.44 60 
Cr III 1492 98 50 Ni II 14% 463 i 

P I 1492.99 i20 Cr III 1496.47 10 
Ni III 1492.990 30 Fc II 1496.523 40 
Ni 11 1493.022 15 Ti III 1496.597 30 
Li H 1493.036 20 As I! 1496.598 0 
F II 1493.091 450 Cu II 1496 6867 50 82 

Mg III 1493 097 12 Mn II 1496.78 4 
Zn 11 1493.133 300 Ca III 1496.884 600 
Zn IV 1493.146 40 Zn 111 1497.327 10 
Co III 1493.152 10 Zn 149T396 40 
F II 1493.235 300 Zn II U'^. .410 80   -A 

As I! 1493.259 0 Mg IV 14T7.422 20 
C I 1493.273 10 64 07 As II '4/7.547 0 
F II 1493.311 200 Co !I 1497.675 10 
Ni II 1493.315 2 Na II 145)7.73' 45 
P I 1493.34 45 Cu II 1497.956 1 

Cu 11 1493.3665 2G 161 Cr V 1498.1.2 700 
Sc III 1493.502 2 As II 1498.058 0 
Zn III 1493.506 30 V II M98.114 6 
Co III i493.595 2h Co III 1498.144 1 
Fe III 1493.640 600h 85 Fe n 1498.28 i 

Cr III 1493.68 !0 Ni HI 1498.33S 5 
Co il 1494.124 0 V III 1498.39 10 
Ni II 1494.151 50 Mn V 1498.50      P 8 
Ni 11 1494.236 6 Cu II 1498.5756 3 
Cr III 1494.45 50 Mn II 1498.60 8 

Sc III 1494 506 2 V Ii 1498.604 4ii 
C 1 1494.532 25 Ti HI 1498 697 60(1 3 
Fe II 1494.59 4 Ni II '.498.734 1 
Mg IV 1494.647 15 Zn HI 1498.778 60 
Cu II 1494.6526 5 Fe HI 1498.825 70h 

n i 1494.6751 41» 4 S 1 1498.850 2 
Y- r 1494.680 100 F III 1498.933 300 
Hi .1 1494 701 10 S 1 1498.942 1 
Na   . 1494.729 20 Ne II ? 499.006 40 
Mn I S494.754 20 84 Zn II 1499.052 20   -A 

Ge IV 1494.89 40 Zn II 1499.077 20   -A 
Mn II 1494.97 7 As I! 1499 108 0 
P II 1494.990 10 Co ill 1499.124 25 
Cr III 1495.01 20 As 11 1499.168 0 
Ti HI 1495.08 20 Ti II! 1499.373 3P0 

Ga III 1495 10 500 Ge HI 1499 18 10 
Ga II 1495.11 150 Zn III 1499.400 70 
Br 1 1495.132 0 1 F III 1499.425 150 
Cr iil 1495.21 20 P J 1499.51 24 
Fe II! 1495.2iG 70h Cu I! 1499.5132 3 123 

Na II 1495.212 45 Mn 11 1499 61 1 84 
Mn I! 1495.26 1 Ni U 1499.704 15 
Cr III 1495.36 20 Mn IV 1499.769 0 
B V 1495.38      P Zn III 1499.780 5 
Ni II 1495.383 40 Mn II 1499.84 8 

Cu I» 1495.4298 20 Co III 1499.877 3 
N V 1495.5 40w-A 63 Mn H 1499.95 20 84 
Mg IV 1495.505 300 As II 1500.074 0 
Ni II 1495.570 20 Ni IV 1500.128 300 
Ni HI 1495 641 20 38 Me IV 1500.142 70 

9! 3 
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1500.241 FINDING LIST 1506.95 

Riemen! Wavelength Intensity Multiple! Element Wsve length !nicn»ly Multiple! 

Si III 1500.241 240 30 V III 1503.95 0 
Cu IV 1500.258 11 Fe III 1504.002 150 
Mn i! 1500.26 5 Zn II 1504.034 5   -A 
Co III 1500.269 10 As I 1504.09 2 
Zn Hi 150Ü.398 60 Cu I? 1504 091 0 

Mn II 1500.41 0 84 Cr III 1504.16 20 
Ni II 1500.417 200 7 Cu IV 1504.167 30 
Cr IV 150C.46 10 F III 1504.177 300 
Ge IV 1500.6; 120 Zn III 1504 188 15 
Ni II ! 500.651 7 As II 150-20 150 

Co II 1500.897 20 Fe II 1504.27 3 
Se I 1500.91 300 7 Ga II 1504.31 150 
Mn II 1500.99 4 Co III 1504.362 2 
Fe II 1503.01 0 P I 1504.37 36 
Si III 1501.150    P 36 Mn V 1504.38 200 

Cu III 1501.173 0 Ni II 1504.485 75 
Si III 1501.191 200 36 Ni II 1504.590 5 
Ni III 1501.311 5 38 Ti III 1504.621 120 
Cu II 1501.3363 5 125 P I 1504.77 6b 
Cr III 1501.38 30 P III 1504.72 900b 6 

Mn 11 1501.44 0 Zn 1504.754 12 
Mg IV 1501.534 30 Cu 11 1504.7571 30 119 
P III 1501.55 700 6 F II! 1504 785 600 
Si III ! 501.780    P 36 Ti HI 1504.974 70 
P I '.501.81 60 Mn II 1504.99 1 

Si III 1501.827    P 36 Ga 11 1505.00 i50 5 
Si III 1501.870 180 36 V III 1505.02 25 
Ni II 1501.885 20 Ni III 1505.165 5 
Ni V 1501 90 30 Fe III 1505.166 650h 8J 
Ni II 1501.962 6 Ni IV 1505 173 230 

Na U 1501.995 25 Zn HI 1505.234 20 
F I'l 1502.014 400 Co III 1505.249 5 
Zn HI 1502.077 5 Cu II 1505.3878 10 118 
Cu III 1502.107 0 Fe II 1505.43 0 
Co IV 1502 11 300 As II 1505 556 2 

Cu IV 1502.114 221 Ni II 1505.642 13 
Ni II 1502. IM) 75 Cr HI 1505.76 100 
P I 1502.17 24 P I 1505.84 2 
P III 1502.27 1000 6 Cu II 1505.8577 5 
Ti III 1502.31! 200 Zn HI 1505.90? 75 

Mn V 1502.36 120 Si HI '.506.060 120 72 
Mn II 1502,38 ! Ti (II 1506.0*4 80 
Co III 1502.531 3 Se I 1506.0V 60 
Se I 1502.57 40 Cu IV 1506.103 il 
As 11 1502.615 0 Ni 11 1506.184 16 

Ni I! 1502.669 20 F III 1506.300 500 
Cr HI 1502.87 30 Na II 1506 107 80f 
Cu IV 1502.95 5 88 P II 1506.44 30 
Fe III 1502.964 150h Mg IV 1506.48 i 

J 

Mg IV 1502.970 15 Ni III 1506.518 1 37 

Mn II 1503.02 3 Fe II 1506.53 1 
Mn III 1503.066 5 V III 1506.57 15 
Zn IV 1503.079 30 Ni II 1506.585 25 
Zn II? 1503.109 20 P I 1506.63 21 
P I 1503.12 3 Mn II 1506.63 7 84 

Ni II 1503.123 7 O V 1506.72 400w 
Ni II 1503.209 12 F HI 1506.767 300 
Cu II 1503 3682 10 124 Cr III 1506.82 10 
P I 1503 48 3 Mg III 1506.826 7 
Ni IV 1503.432 310 Mg IV 1506.83 

Mn I! 1503 34 1 84 Ni II 1506.851 7 
Mn V 1503.59 80 Ca III 1506.876 550 
Cr 11! 1503.65 30 Fe II 1506.898 6 
Zn Ii 1503.653 25   -A Na II 1506.914 60 
Z.n III 1503.803 0 Cr HI 1506.95 10 
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1506.968 FINDING  LIST 1514.03 

Klcmcnt Wavrlength Inlenuty Multiplct Kiemen: Wavelength Intensity Multiple! 

Ni II 
P II 
P 
A* I 
Ni II 

Co IV 
Mn V 
As 11 
He II 
Ni II 

Fe III 
Mr 1! 
/n Ill 
C'r III 
Ni II 

V I? 
C'r Ill 
C«i I! 
Fe II 
Zn HI 

Ni I! 
Ni 11 
Fe 11 
Ni 11 
Ni II 

Mg :V 
Cu 11 
Zn 1! 
Co Ill 
C'r HI 

P ? 
Si II 
Ni II 
M„ iV 
Fe 11 

C'r IV 
Mn V? 
Si 11 
Ni li 
C! VII 

Co 1! 
Fe 11 
Ni II 
Cr III 
Ni M 

Cu IV 
As 1 

Ni II 
Ni IS 
Cr iV 

Co 11 
V III 
Zn II 
Cr HI 
Ni ii 

MI II 
NI 11 
Zn 11 
Ni 1! 
As 1 

Co lil 
Cu 11 
(V HI 
c 
Ni 11 

1506 968 
1506.975 
1506.98 
1506.99 
1506.995 

1507.022 
1507 II 
1507.145 
1507.19 
1507.465 

1507.530 
1507 78 
1507 862 
1507.9} 
1507 961 

1508 078 
1508.14 
1508.1846 
1508 22 
1508.220 

08.249 
08.262 

■08.27 
08.11 

1508.498 

1508.514 
1508.6323 
1508.645 
1508 683 
1508.71 

1508.74 
1508.7/.1 
1508 86 
15088H 
150887 

I508.N9 
1509 02 
1509 101 
1509.113 
I5OT.2 

1509.240 
1»09.27 
1509.308 
,509 3! 
1509.345 

1509.415 
•509.60 
1509.602 
1509.767 
1509.85 

1509.954 
151002 
1510.045 
1510 05 
1510.067 

1510.14 
1510.232 
1510.3« 
1510.366 
151041 

1510.489 
1510.5058 
1510.62 
1510 668 
1510.690 

10 
10 
18 

2 
5 

I! 
40 

5 
2 

18 

150h 
4 

15 
30h. 
15 

10 
SCO 

15 
0 

10 

10 
7 
2 

10 
4 

20 
ic 
70   - 
0 

SO 

9w 
3h 

100 
250 

1 

120 
4 

lOOh 
I 

60 
0 

(2 
30h 

19 
3 
4 

100 
10 

30 
15 

5 
10 

1 

0 
16 

150 
4 
6 

I 
30 
1(1 
25 

3 

118 

HOI 

11.01 

84 

144 

64.05 

Mg IV 
As I 
Na II 
Ni II 
Ni II 

C I 
Fe III 
Mn V 
Ni II 
Se I? 

Ni I! 
Co HI 
Ni II 
V II 
Fe HI 

Zn II 
Zn II? 
Co 111 
Cr III 
Mn II 

C 1 
Co III 
V II 
Ni III 
Fe II 

Si II 
Cu II 
Mn III 
Fe 111 
Cr III 

Ni II 
Ft II 
Fe III 
He II 
Fe III 

Be II 
Be II 
Cu II 
Zn III 
Ni IV 

Ni II 
Fe II! 
P II 
Fe ill 
Co IK 

Ni II 
Na II 
C I 
Cr Hi 
Fe IF 

Mn II 
Cu II 
Cr HI 
Zn i. 
Si HI 

Fe HI 
Ni I! 
Si II 
Mn III 
Mn  IV 

Mn  lil 
Co III 
Ni I! 
Mn IV 
Mn I! 

1510.69! 
1510.70 
1510.701 
1510.741 
1510859 

1510.981 
1511.133 
1511.15 
1511 185 
1511.27 

1511 314 
1511.404 
1511.467 
'.511.606 
!511.t,:7 

I5I1.694 
1511.718 
1511.730 
1511 78 
1511.84 

1511 907 
1511.920 
1512.018 
1512.046 
1512.053 

1512.072 
1512.1739 
1512.177 
1512.192 
1512.22 

1512.237 
1512.24 
1512.262 
1512.269 
1512.346 

1512 407 
1512.419 
1512.4646 
1512.611 
1512.733 

1512.742 
1512.830 
1512.87 
1512896 
1512.997 

1513.016 
1513.102 
1513.150 
1513.18 
1513.31 

1513.32 
1513.3659 
1513.39 
1513.522 
1513.533 

1513.539 
1513 550 
1513.570 
1513.635 
1513.635 

1513 67 
1513 706 
1513 783 
1513.867 
151403 

200 
6 

35 
5 

75 

100 
I50h 
40 
8 

40 

3 
3 

10 
2 

300h 

12 - 
15 
2 

80 
4 

25 
3 
2 
10 
4 

50h 
5 
5 

150h 
100 

1 
1 

20h 
555 
200h 

1000 
1)0 

4 
2 

600 

II 
20 
5h 

I50h 

II 
70 
50 
10 

1 

? 
15 
10 
20 
40 

300h 
I 

30 A 
10 
20 

Hi 
3 

15 
0 
i 

6 

64.04 

84 

64 03 

11.0! 
115 

64 02 

143 

94 

2<> 

915 
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1514.222 FINDING LIST 1520.932 

Element Wavelength Intensify M'.'tuple! 
  

K lemon! Wavelength Intensity Muhipie! 
Ni II 
Cu II 
As II 

1514.222 
1514.2339 
1514 260 

50 
4 
2 

l+< 
Cu II 
Zn 
Zn 
Cu IV 
Cr HI 

1517.1599 
1517.209 

5 
20 

142 

Ni II 
Fe II 

1514.336 
1514.339 

10 
1 

1517 314 
1517345 
1517.43 

25 
22 
20 

Ni II 
Ni II 

1514.372 
1514 411 

80 
17 Ni II 1517.449 25 

Zn II? 1514.479 25 
200 

5 

Ni II 1517.480 40 
Cu II 
Ni II 

1514.4924 
1514.552 

115 
Co HI 
Zn III 

1517.482 
1517.611 

8 
20 

Cu II 1517.6310 iO 97 
Fe III 
Ga II 
Kr II 

1514.563 
1514.57 
1514 585 

150 
250 
20 

S 
Co HI 
Fc HI 

1517.724 
1517.771 

5 
20b 

Zn II 
F II 

1514.763 
1514.789 

120 
100 

5 
Cr HI 
Ni II 
Cu IV 

1517.85 
1517 894 
1517.918 

20 
100 
31 

Ni II 1514.856 8 
20h Fe HI 1514.948 

Cu II 1517.9300 4 
Cr III 1515.01 20 

25 
40 

Ni II 1517.984 15 
Co III 1515.027 F HI 1518.137 3 
F I! 1515.034 

Zn III 
Si II 

1518.150 3 
1518.221 5  -A 29 

P I? 
Ga II 

1515.10 
1515.15 

6w 
150 5 

Zn III 1518.396 6 
Ni II 1515.157 15 

|     Cr III 1518.48 40 
As II 
Na II 

1515.207 
1515.229 

20 
30 

Mn II 
Na II 

1518.48 
1518.505 

0 
35 

Zn II 1518.631 3   -A 
Ni II 1515.269 25 

10 Zn III 1515.289 
Co III 1518.636 0 

Cu IV 1515.293 298 
8 

160 

Fe III 1518.842 3O0h 
Ni II 1515.329 

Zn III 1518.979 2 
Se I 1515.33 

Cr V 
Co HI 

1519.02 
15i9326 

700 
8 

Mn III 1515.34 1 
Zn IV 1515.425 15 

80 
20 

Ni II 1519.371 40 
Cr HI 1515.44 

Co II 1519.412 lOd 
As I 1515.48 

Fe 11 1519.43 0 
Fe III 1515.481 300h 

Cu II 
Fe II 

1519.4918 
1519.50 

100 
2 

82 

Ni II 1515.518 5 
Co III 1515.638 1 Mn HI 1519.51 5h 20 
V II 1515 675 ] 

Ni I! 1519.513 15 
Ni II 1515.692 1 

Ni V 1519.55 30 
Na II 1515.709 30 

Mn V 
Na II 

1519.62 
1519.629 

40 
60 

Co III 1515.776 1 
Ni II 1515.791 30 

40 
80 

1 

Cr III 1519.66 10 
Ni II 
Zn HI 
Fe II 

1515.825 
1515.833 
1515.89 

Ni 11 
Mn II 
Mn V 

1519.745 
1519.79 
1519.83 

4 
3 

40 
Cu II 1519.837! 200 

Fe II 1515.93 I 
Ni I! 
Se 1 
Cr II' 
Zn 11 
Ni II 

Co III 1515.982 2 1519.935 100 
Zn II 
Ni II 
Ni II 

1516.045 
1516.048 
1516215 

35   -A 
17 
50 

1519.99 
1520.01 
1520.022 
1520,077 

80 
70 

2   -A 
4 

Fe HI 
Mn 11 

1516.222 
1516.36 

20Ch 
5 
3 

20 
590 

V  IV 1520.142 60 
Ni II 1516.503 

Ni 11 1520.168 i4 
I-e III 1516.591 

V I! 1520.241 1 
Ni IV 151667! 

Ni I! 
Ni II 

1520.294 
1520.392 

to 
30 

Mn !I 
Mn III 
Mn V 

1516.75 
1516.76 
1516.78 

8 
Sh 

160 
20 

Ns 11 
Zn 11 

1520.467 
1520.527 

40 
50   -A 

Fe HI 
Cu II 

1516.790 
1516 9010 

20h 
5 

Cu II 
Ni IV 
Zn III 

1520.5396 
1520.631 
1520 713 

15 
660 
60 

172 

Si 11 
As I 

1516 910 
1516.97 

60   -A 
j 

29 F III 1520.716 3 
Co III 
Zn 
Co III 

1517.070 
1517 117 
1517.153 

1 
15 

1 

Zn 
Cr III 
Fe II 

1520.780 
1520.79 
1520 87 

30 
40 

2 
i Ni 11 1520.932 10 
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1520.944 FINDING LIST 1527.661 

Kiene« Wavelength Intensity Multiple!          jj     Element Wavt length Intensity Mu&pfct 

Ni II 
Mg IV 
Zn II 
Cl VII 
Ni II 

1320.944 
1520.97 
1520.998 
1521.0 
i521.!19 

20 
10 
15   -A 

!00 

fj     Fe 10 
j     Mil I!: 
i     Ni I! 

Fe III 
|     Ni II 

I524.t,58 
1524.71 
1524 758 
1524.799 
1524.834 

300 
4 
4 

70 
22 

Se I 
Zn II 
Cr III 
N VI! 
Mn 11 

1521.20 
1521.276 
1521.29 
1521.4       P 
1521.42 

60 
40   -A 
10 

2 

Cu 11 
Se I 
Co III 

i     Ni II 
ji    Fe III 

1524.8601 
1524.88 
1524.942 
1524.996 
1525.04! 

15 
120 

!b 
14 

400 

143 

F II 
Cr 111 
Ni II 
Co IV 
P 11 

1521.590 
1521.59 
1521.59f 
1521.61 
1521 62 

10   -A 
30 
15 

250 
300w 

1   Co in 
Ci III 
Na II 

:     Ni IV 
Ge III 

1525.163 
1525.27 
1525.311 
1525.316 
1525.34 

1b 
10 
30 

710 
200 

Ni 11 
Ni II 
Fe III 
Ni 11 
P II 

1521.673 
1521.889 
1521.891 
152!. 992 
1522.11 

18 
12 
20h 
10 
4 

Fe III 
Zn III 
Zn 
Co III 
Cr III 

1525.343 
1525.371 
•525.406 
1525.407 
1525.42 

70 
8 

IC 
8 
5 

Co III 
Cu I? 
Cr III 
P II 
Mn II 

1522.149 
1522.252 
1522.29 
1522.392 
1522.420 

2 
0h 
5 

10 
3 

Ni II 
B I 
Kr II 
P II 
Cu II 

1525.422 
1525.48 
1525.486 
1525.58 
1525.6312 

8 
1 

20 
1 

10 114 
Se I 
V IV 
Ni II 
Ni 11 
Cu II 

1522.45 
1522.493 
1522.517 
1522.56* 
1522.5768 

120 
40 
0 

30 
7 119 

Fe III 
Cu II 
Cu 11 
V IV 
Cu II 

1525.634 
1525.6409 
1525.66«i 
1525.756 
1525.7645 

150 
10 
10 
10 
15 

Mn III 
Cu IV 
P II 
Fe II 

1522.577 
1522.5*7 
1522.59 

8h 
11 

5 

20 Cr in 
Co II 
Fe III 

1525.78 
1525.793 
1525.801 

10 
10 

400 
Ni II 1522 69! 10 

Cu II 
B I 

3525.8381 
'■525.8/ 

8 
1 

CJ IV 
MB IV 
Ni II 
Co III 
Ni 11 

1522.773 
1522.805 
1522.846 
1522.885 
1522.990 

13 
0 

12 
10 
11 

Cu III 
Fe II! 
Mn 11! 
Al IV 
F IX 

1525.895 
1S26.C16 
! 526.05 
1526.15 
15263       P 

2 
150h 

10h 
50d 

29 

Ni II 
Cr III 
Mn II 
Ni II 
F II 

1523.102 
1523.12 
1523.14 
1523.160 
1523.197 

3 
50 
12 
6 

100 

Ni III 
Fe II 
Zn III 
Ni !I 
Fe 11 

1526.305 
152-4.37 
1526.417 
1526 480 
1526.517 

5 
1 
2 
4 

20 
Cr »I 
Zn II 
Ni 11 
Cu I? 
P II 

1523.2/ 
1523.241 
1523.278 
1523,371 
1523.44 

80 
2    A 

30 
lh 

10 

Cu IV 
Si i; 
Co III 
As ! 
Zn 

1526.559 
'526.7076 sl 
1526.734 
1526.78 
1526.84.5 

15 
500 

15 
2 

30 

2 

F II 
Cu 11 
Cu I? 
Ni II 
Zn 11 

1523.583 
1523.7413 
1523.851 
1523.897 
1523.903 

40 
3 
0h 

15 
150 

171 
Cu II 
Zn 11 
Ni II 
Zn II 
üe III 

1526.9276 
1526.969 
1526.999 
1527.002 
1527.10 

5 
15    A 
20 
20 
40 

Mn II 
F II 
Co III 
Ni IV 
Ni II 

1523.92 
1523.925 
1524.113 
!5?4.245 
1524.302 

10 
10 
8 

280 
50 

Zn II? 
Fe III 
V IV 
Zn 11? 
Fe III 

1527.125 
1527.145 
i527.223 
1527.236 
1527.260 

25 
40t) 

15 
20 

200h 
Co III 
V HI 
Fe III 
Mn II 
Cr III 

1524.472 
1524.52 
1324.522 
1524.55 
1524.65 

2 
60 

300 
10 
20 

Fe II 
Ni II 
F III 
Na II 
Ni II 

(527.296 
1527.497 
1527 524 
1527.555 
1527.661 

20 
15 

! 
15 

i 
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i127.693 FINDING  LIST 1534.9 

K lernen W»vc>ength Intensity            Multiple! Element Wavelength Intensity Multiple! 

Ni IV 
V IV 

1527.693 
1527.721 

750 
15 

Zn in 
1    Br 1 

C III 
Se I 
Cu II 

«531.725 111 

Mn 11 
Fe ill 
Cu 111 

1527.7<i 
1527.767 
1527.780 

7 
70h 
10 

1531.83 
1531.84 
1531.8559 

200 
400 
400 

L 

11.65 
6 

96 
Cu II 
Zn II 
Co III 
Ni 11 
Na II 

1527.8126 
1527 915 
1527.948 
1527.968 
1527.985 

5 
100   -A 

2 
18 
20 

Fe HI 
Ni II 
Ni H 
Zn 
Co II! 

1531.864 
l'T.952 
ii.-l.S72 
1532.019 
1532.032 

450h 
16 
20 
20 

5 

84 

Mn V 
Cr III 
Ni II 
Cr III 
Zn II? 

1528.13 
1528.38 
1528.508 
1528.52 
1528 550 

120 
30 
22 
40 
40 

Cr III 
Cu II 
Zn 
CI IV 
p II 

153209 
1532 1306 
1532.188 
153:* 19 
1532.51 

20 
90 
15 

100 
700w 

115 

1 
Mn III 
Ni II 
Na II 
Zn II? 
Cu II' 

1528.64 
!528.703 
1528.742 
1528.759 
1528.782 

2h 
1 

50 
9 
2 

Cr HI 
Zn III 
Cu IV 
AI HI 
Ni Ii 

1532.54 
1532.588 
1532.594 
1532.600 
1532.74! 

!0 
6 

4S 

14 
Ca III 
i> III 
Cu 11 
a II 
Cr III 

1528.866 
1528.884 
1528.8952 
1528.9! 
1528.91 

450 
20h 

2 
100 
20 

Fe V 
Fe I! 
Mn V 
Zn (II 
Mn II 

1532.80 
1532.82 
1533.07 
1533.087 
1533.10 

400 
0 

40 
30 

2 
Cu IV 
Ni II 
Cr ill 
a !V 
Mn III 

1529.088 
1529.148 
1529.16 
1529 ?8 
1529.40 

11 
4 

20 
10 
6h 

j   Cr in 
Si IV 
Cl IV 
Cr IV 
Si 11 

1533.12 
1533.220   P 
1533.25 
1533.42 
1533.4320 st 

70 

100 
20 

1000 

92 
24 

■/ 

Na III 
Fe III 
Ni II 
Zn IV 
Ni II 

1529.67 
1529.764 
1529.812 
1529.833 
1530.080 

20 
200h 

0 
25 
18 

Fe III 
Fe V 
As ! 
Zn IV 
Ni II 

1533.439 
1533.57 
1533.60 
1533.667 
1533 669 

250h 
200 

3 
20 
17 

N  VII 
Fe III 
Na H 
Mn Hi 
Se 1 

1530.2       P 
1530.220 
1530 307 
1530.364 
1530.39 

!5öh 
50 
30h                   20 

500                        6 

Mn II 
B I 
Ni II 
Co IV 
Cu II 

1533.68 
1533 86 
1533.885 
1533.93 
1533.9865 

5 
!d 

12 
150 
3C 

Ni II 
Fe III 
P I 
Cr III 
Zn ii 

(530.428 
1530.431 
1530.58 
1530.59 
1530.620 

10 
20!, 
12 

5 
25   -A 

Ni II 
Cr II! 
Na II 
B I 
Co HI 

1533.991 
1534.09 
1534.163 
1534.22 
1534.268 

20 
80 
10 
id 

100 
Ni Ii 
Ni II 
Co I!i 
Ni 11 
C! VII 

1530.636 
1530.663 
1530.906 
1530.995 
1^31.0 

75 
30 

5h 
16 

Cu IV 
Mn II 
Zn 
Cr HI 
Ni   I 

1534.277 
1534.34 
1534 371 
1534.40 
1534.484 

10 
0 

15 
10 
12 

Mn ii 
Co ill 
Zn II 
Ni SI 
Fs III 

1531.01 
1531.068 
1531.083 
1531 288 
1531 293 

8 
8lt 

30   -A 
3 

400h                    84 

Al HI 
Ga HI 
Na II 
Ni II 
Zn 111 

1534.489 
1534.51 
1534.538 
1534.546 
1534.563 

500 
25 
11 

2 
Se I 
Zn IV 
Zn II 
V II 
Ni II 

1531.33 
1531 372 
1531.394 
1531.405 
1531.408 

300                        6 
25b 

3   -A 
2 

i4 

Mn I! 
As I 
Ni IV 
P ! 
Na II 

1534.53 
1534.65 
1534715 
1534.73 
1534.737 

0 
4 

810 
15 
12 

Cu lii 
Fe 11 
Ni II 
Fe lii 
Ni Ii 

1531.588 
1531.62 
1531 640 
!531.644 
153! 720 

0 
1 

18 
550h                    84 

! 

F III 
Mn II 
Co ii 
Ni 11 
Se III 

1534.754 
1534.80 
1534.834 
i534.861 
1534.9 

60 
5 

10 
10 

200 
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1534.931 FINDING LIST 1541.970 

Elciccnt 

Ni IV 
Cu II 
Zn II 
F III 
Cu IV 

Zn IV 
Mn il 
Fe III 
Ni II 
Ga II 

Cu II 
Cr III 
Mn II 
Zn il 
P II 

Mn II 
Ni II 
Ni II 
Mn II 
F III 

Ni II 
Ni III 
Cu IV 
Ga !I 
Ni II 

p II 
Ni II 
Zn 
Fe III 
Co III 

Fe ill 
Mn II 
Fe iil 
Ni I! 
Zi! II 

Ni !! 
Ni ii 
Mn II 
Fe II! 
Ga II 

Ni II 
Co III 
Zn in 
Ni II 
V m 
Mn i n 
Cr II! 
Cl IV 
Ni I! 
Ni IV 

Ni II 
Ni II 
AI !V 
Cu 11 
Mn i! 

Ni II 
Ni I! 
Cr Ill 
Gc Ii 
Mn II 

Ni II 
Cr III 
Mn Ii 
Zn ii 
Cu ii 

Wavelenfth 

1534.931 
1535.0023 
1535.081 
1535.269 
1535.307 

1535.415 
1535.42 
1535.421 
1535.477 
1535.50 

1535.5238 
1535.66 
1535.66 
1535.823 
1535.90 

1535.91 
1535 961 
1536.051 
1536.10 
1536.11" 

1536.118 
1536.246 
1536.308 
1536.31 
1536.367 

Intensity 

480 
150 
200 
!00 

38 

25 
1 

250h 
12 

400 

10 
10 
6 

30   - 
tOOOw 

0 
15 
30 

3 
15C 

15 
5 

11 
;.50 

! 

Multiple! 

% 
5 

1536.39 700w 
1536.398 20 
1536.405 10 
1536.421 I50h 
1536 '54 3 

1536.591 70b 
1536.63 7 
1536.640 150h 
1536.717 15 
1536.726 20   -A 

1536.746 25 
1536.779 10 
1536.808 3 
1536.830 70h 
1536 91 50 

1536.944 12 
1536.955 3 
1536.999 3 
1537.038 12 
15.37.(7 <> 

1537.070 1 
1537.14 40 
1537.21 300 
1537.216 20 
!537.241 700 

1537.322 2 
1537.477 15 
1537,52 100 
1537.5590 400 
1537.56 2 

1537.776 1 
1537.Ü59 25 
!5?.8.04 (0 
1538 imi st 100 
153«.14 1 

1538 388 30 
1538.43 10 
1538.43 0 
1538.464 2   -A 
1538.4795 10 

5 

160 

92 

Element 

Ni II 
Ni II 
Fe III 
Ni II 
As I 

V II 
Ni II 
Ni IV 
Ni II 
Zn IV 

Kr II 
Fe III 
Mn II 
Co HI 
Cl IV 

Mn II 
Mn V 
Co III 
Fc HI 
Ni II 

Cr III 
Ni II 
Al II 
Zn III 
Na I! 

Wivcteogth Intensity Multiple! 

Ni 11 
Mn II 
Ni II 
Zn II 
Fe III 

Cu II 
Ni I! 
Fe in 
Cu ii 
r Hi 

Mr i II 
Cu 11 
Br I 
Ni III 
Ni II 

Fe 10 
V Iil 
Zn II 
Ni II 
Fe Ii 

Mn El 
Mr. V 
C 1 III 
Mn III 
Na III 

Ni li 
Ni II 
Mn Ii 
C I 
Ni 11 

Cr III 
Zn 
1> 1 •> 
Cu 11 
Zn I! 

159 

Mn III 
Cu ii 
Ni II 
Fe III 
cu in 

1538.483 
1538.567 
1538.632 
1538.722 
1538.79 

'538.818 
1538.831 
1538.927 
1538.956 
1539.068 

1539.075 
1539.128 
1539.24 
1539.255 
1539.30 

1539.33 
1539.40 
'.539.458 
1539 «80 
1539.649 

1539.70 
1539.731 
1539.8303 
1539.845 
1539.895 

1539 949 
1539.99 
1540.015 
1540.120 
1540.165 

1540.2394 
1540.281 
'540.362 
1540.3887 
1540.428 

1540.47 
1540.5883 
1540 654 
1540.759 
1540.760 

1540.815 
1540.87 
1540.895 
1540.908 
1541.011 

1541.06 
1545.08 
1541.115 ! 
154! 15 
1541.19 

i541.324 
1541.356 
1541.39 
1541.510 
154! 560 

1541.57 
1541.599 
1541.69 
1541.7032 
1541.707 

1541.744 
1541.7560 
1541 801 
1541.818 
1541.970 

30 
4 

650b 
0 
20 

4 
3 

610 
1 
6 

20 
550o 

3 
1 

200 

5 
80 
10 

300h 
15 

30 
1 

800 
20 
12 

2 
0 
1 

50 
450h 

10 
25 
20h 
100 
70h 

0 
200 
250 
50 
35 

150ri 
250 
80 -A 
4 
10 

4 
60 

15h 
20 

14 
i: 
o 

40 
4 

10 
15 
30 

1000 
40 A 

30 
15 
2 

300h 
20 

84 

84 

92 

84 

10 

140 

116 
1 

92 

17 

64.01 

% 
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1542.024 FINDING LIST 1548.4? 

Kiemen! Wavelength Intensity Multiple! Element Waveiength intensity Multiple! 

Ni II 1542.024 1 

 T 

C 1 1545 249 40 63.03 
Co HI 1542.094 50 Mn III 1545 251 20 
Mn H 1542.16 1 Ca III 1545.294 1000 
C I 1542.1766 st 160 64 Ni IV 1545.400 440 
Ni II 1542.208 18 Ni 11 1545.408 _•() 

Zn HI 1542.223 25 Fe HI 1545.411 200h 
Ni IV 1542.261 220 Ni II ■545.453 12 
P II 1542.29 !000w 1 Si I 1545.565 Ir 41.11 
Ni II 1542.388 1 Ni II 1545.717 16 
Ni II 1542.401 3 V III '545 86 '.50 

Zn 1542.517 20 Ni II 1545.3SI 5 
Cr HI 1542.52 10 P I 1545.95 45 
Mn II 1542.52 1 Ni II 1546.070 4 
Cu III 1542 562 1 Fe HI 1546.120 553h 
Co III 1542.616 5 Mn III 1546.IV 0 

Fc ill 1542.625 70h Mn n 1546 22 8 
Ni II 1542.773 15 Ni IV 1546.230 680 
C! II 1542 94 10 Ge I? 1546.234 
As I 1542.94 4 P I 1546.32 9 
Ge HI 1542.95 20 Cr HI 1546.34 30 

Fe III 1542.965 150h As I 1546.45 2 
Mn I! 1542.98 0 Zn IV 1546.454 20b 
Zn II 1543.037 50   -A Zn II 1546.460 10   -A 
P II 1543.09 400 1 B I 1546.550 20 
Ni II 1543.132 1 Cr III 1546.55 50 

Cu III 1543.180 1 Si I 1546.559 Ir 41.10 
P I 1543.26 45 Fe III 1546.570 20 
Mn II 1543.28 0 Ge I? 1546.581 
V III 1543 33 25 Zn II? 1546.650 IOC 
Ni IV 1543.411 790 Na II 1546.722 12 

Zn II 1543.428 40   -A Cu IV 1546.762 13 
Cu HI 1543.438 250 32 B I 1546.800 30 
P II 1543.61 150 1 Mn II 1546.87 4 
Fe III 1543.640 400h Ge I? 1546.883 
Fe V 1543.66 200 Fe HI 1546.928 250h 

Si I? •[.«43.713 Ir Zr, II? 1546.991 25 
Zn 1543.868 10 Cr 'II 1547.05 30 
Zn II! 1543.954 10 Na II : 547.066 15 
C I 1543.960 60 63.04 Ge I? 1547.069 
Co III 1543.981 15 Sc I 1547.12 240 1 

Cu III 1544.062 1 V II 1547.20 150 20 
Fe III 1544.067 200h Co HI 1547.309 3 
Cu III 1544.110 1 32 Ni II 1547.337 15 
Co III 1544.129 2 Ar II jw .35C 100 
Cu IV 1544.14! 206 Si I? 1547.373 Ir 

Ar II 1544.177 ?,00 Ni II 1547.407 13 
Fe III 1544.232 250h Ge I? 1547.412 
Mn til 1544.25 10h Mn III 1547.45 lb 
Ni H 1544.273 3 Fe III 1547.494 20h 
F in 1544.276 3 Ni II 154T547 3 

Co III 1544.411 15 Fe III 1547.640 5501s 
Fe V 1544.50 300 Ni HI 1547.641 20 
Cu II 1544.6771 150 119 Mn III 1547.68 in 
Ar II 1544.711 200 Zn II? 1547.800 20 
Fe II 1544.78 1 Cu II 1547.9582 6 118 

Cu IV 1544.847 12 Co II 1547.965 50 
Co HI 1544.880 20 Ni IV 1548.037 760 
Zn II? 1544.92? 50 C IV 1548.185 1000 1 
Ni II 1544.96! 5 Fc III 1548.25! 300h 
Ni II 1544.98) 10 Se 1 1548.29 160 

Cr III 1545.05 30 Ni II 1548.344 16 
Zn III ! 545.0) ;6 20 Mn Hi 1548.371 Iw 
Si I? 1545.095 Ir Co HI 1548.413 10 
Mn il 1545.13 1 Fe II 1548.42 1 
C! IV 1545.19 200 P I 1548.43 180 
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1548.4V FINDING LIST 1555.062 

Element Wavelength I iteuity Multiple! Element Wavelength intensity Muhiplet 

Zr I! 1548.434 20    A Cu IV 1551.97.4 11 
Mn V 1548.44      P 9 Cu III? 1551.932 1 
Mn 11 1548.634 4 Si I? 1551.9323 I 
N V 1548.67     P 46 Fe II 1551.933 20 
Ni IV 1548.676 450 Na II U5' 934 20 

Na MI 1548.68 160 Fe HI 1552.067 550h 
Fe 11 1518.692 Id 46 Zn ?!■ 1552.090 5 
Si I ! 548.7149 st 2 41.09 Na II 1552.203 20 
Cr HI I548.S6 20 Si I 1552.2089 si i 41.09 
Cu III 1548.867 150 32 V II 1552.268 Ih 

Zn i: 1548.957 3   -A Ni H 1552.276 5 
Cl IV 1349.15 200 Zn III 1552.288 50 
Zn HI 1549.173 10 Ci III 1552.31 40 
O; III 1549.203 5 Ni HI 1552 365 10 
Mn I! 1549.25 0 ? 11 1552.5! 5h 

Cu IV 1549.288 94 Mn II 1552 60 2 
N  V 1549.30 85 46 Cu II 15526464 300 
Na II 1549.352 20 Fe HI 1552.681 20h 
Cu IV 1340 459 14 Ni :v 1552.730 50 
F HI 1549 4?2 3 Co H 1552.756 70 

Na 11 1549.V7 20 Zn HI 1552.937 30 
Ni II 1549.S6Ä 1 P II 1552.94 1 
Cu II 1549.^25- 2 Si I 155? .9498 st 2 41.08 
Ni II 1549.81E 0 Cr III 1552.95 10 
Co III 1549 940 10 A! IV 1553.00 50d 

Ni 11 1549 964 4 Ni II 1553.012 0 
Cr !il 1550.09 20 Co III 1553.015 3 
Ni IV 1550.185 320 F III 1553.023 250 
I e III 1550.196 800h 84 V I! 1553.09 150 20 
V'n III 1550 20 2h Cr IV 1553.09 10 

Fe II 1550.260 20 45 Zn HI 1553.106 25 
Cu 'I 1550.2967 3 Ca II 1553.176 200 6 
Na Ii 1550.348 20 V HI 1553.25 0 
Mn II 1550.4! 4 Cr III 1553.30 40 
Fe III 1550.45« 300h si r; 1553.3712 1 

V V 1550.-"" 5 Cr u; 1553.38 50 
Ni II 1550.479 3 p II 1553.392 1 
Ni 1! 1350.495 2 Ni IV 1553.426 690 
Fe :i »J50.52 1 Ni IV 1553.491 590 
Cu 11 1550.6533 25 120 Zn 1553.564 20 

C IV 1550.774 950 1 Co il i 553.762 20 
Ni IV 1550.775 700 P II 1553.82 10 
Mg III 1550.82 Fe II 1553.82 0 
Mn II 1550.82 2 Mn II 1553.85 0 
V II 1550.858 3 Cu II 1553.89ft? 90 l!4 

Fe III 1550.862 550h 84 Zn IV 1553.94! 20 
Fe V S 550.90 200 Zn III 1554.030 20 
Ni II 1550.912 10 Ni II 1554.124 50 
Zn II 1550.936 80 Fe II 1554.13 1 
Cr III 1550.94 10 As 1 1554 19 4 

Zn 11? 1551.031 75 Zn 1554.199 15 
P I !551.(M 105 Zn IP 1554.225 6 
Fe III 1551.085 !50h Fe V 1554.2? 100 
Fe III 1551.149 S50h Ni II 1554.291 8 
Fe I! 1551.17 0 Ni II 1554.332 8 

Cr IV 1551.20 10 Ni 11 1554.509 6 
Si '? 1551.2411 2 V HI 1554.61 0 
Cl IV 1551.27 100 Ca II 1554.642 320 6 
Fe III 1551.377 250h 84 Si I? 1554.7021 2 
Cu 11 1551 3890 90 118 Cr III 1554.71 30 

P I 1551.42 45 Zn 1554.724 20 
Cr III 1551.43 50 Zn 11 1554.740 6   -A 
Co Ii! 1551.536 3 P I 1554.84 3 
Na II 1551.793 20 Mn 11 1555 0! 1 
Si ! 1551.8595 st 2 41.09 Ni I! 

 __  
1555.062 2 

H   Hi- ll   C   N   ()   F   Nc   Na   Mg   Al   Si   P   S   Cl   Ar   K   Ca   Si.   Ti   V   Cr   Mn   1-c   Co   Ni   Cu   Zn   Ca   (J< 
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1555 1344 FINDING  LIST 1560.974 

HU-rnent Wavelength Intensity MuHinlct Klcmenl Wavelength Intensity Multiple! 

Cu II 1555 1344 200 115 Si  1 1558.2400 si 2 «1.06 
Fe 111 1555.156 20h Ni IV 1558.240 560 
I' I 1555.25 6 Cu IV 1558.27! 312 
Mn III '.555.299 3h As ! 1558.28 4 
Mn Hi 1555.343 ü Fe III 1558.310 20h 

Ni 11 1555.198 16 Cu II 1558 3447 80 139 
Mn HI 1555.40 1 V  III 1558.40 10 
Zn IV 1555.431 20 Ni II 155K.443 17 
Ni 1! 1555.4% 30 Fe III 1558.5        P 
Si I 1555.5157 st 1 41.03 Ni II 1558 501 2 

Cu IV iw 521 10 Zn 1558.505 10 
Ca III »: -55.527 750 Fe II 1558.542 200 46 
Sc I 1555.55 80 Ni II 1558 544 5 
Ni II 1555.5S5 8 Ni II 1558.597 15 
Ni III 1555.598 2 Mn III 1558.602 10 

Si I? 1555.6630 1 F III 1558.641 200 
Cu II 1555.7030 300 !13 Ni II 1558.655 40 
Zn II? 1555.764 100 Na II 1558.678 7 
He III 1555.861 200h Fe II 1558.690 200 46 
Cr III 1555.94 30 B I 1558.70 5 

Al II i555.9433 ! Zn (11 1558.738 25 
Ni i: 1555.957 13 V II 1558.76 150 20 
Cu II 1556.025 5 8 140 Kr III 1558.80 40 
V II 1556.05 5 As II 1558.884 500 
Fe III 1556 075 300h Zn IV 1558.971 25 

Zn 155*100 :o Si I 1559.06 41.03 
Mn III 1556.121 8 B I 1559.07 10 
As I 1556.14 40 Ar 11 '559.072 300 
Si 1? 1556.1626 1 Fe II 1559.084 400 45 
V III 1556.17 75 Ni II 1559 159 18 

P I? 1556.18 2 Mn li 1559.24 3 
Na II 1556.370 15 Ni IV 1559.327 440 
Fe III 1556.427 70h V I! 1559.347 2 
Fe III 1556.493 550h Si I 1559.3645 st 2 41.07 
Si I 1556 5273 si 1 41.05 Fe II! 1559 463 150h 

Se I 1556.54 20 Zn II 1559.466 10  -A 
V II :556.561 2 As I 1559.53 4 
Ni !V ! 556.66'! 230 Cr MI 1559.67 10 
Na II 1556.753 12 Zn II 1559.709 15b-A 
Fe III 1556.756 7Ch Zn IV 1559.709 15b 

Ni II 1556.766 10 Ni 11 1559.822 i 

Fe III 1556.902 150b Ni IV 1559.917 640 
Mn II 1556 94 2 Ni IV 1560.175 690 
Zn III 1556.993 15 Ar I! 1560.191 400 14 
Ni I! 1556.997 4 Fc II 1560 260 40 45 

Cr HI 1557.01 30 Se I 1560.28 240 7 
Co II 1557.039 50 C I 1560.3095 st 250 3 
Ni I! 1557.194 1 Ni II 1560.34! 6 
As I 1557.20 30 14 A! II 1560.35 1 
Ai IV 1557.24 25« Si I i560.39 41.03 

Ni II 1557.290 12 Ni II 1560.459 25 
Ai  II 1557.305 100 Fe HI 1560.483 200h 
Co III 1557.328 3 Ni IV 1560.492 340 
Mn II 1557.43 1 Ni I! 1560.517 to 
Ne II 1557.487 30 C I 1560.6832 si 500 3 

Fe III 1557.561 150h C I 1560.7079 st 200 3 
Co II 1557.566 60 Si I 1560.7425 st 8 41.06 
V II 1557.569 1 Zn III 1560.780 70 
Cu II 1557.5867 20 115 Ni II !560.7% 5 
h III 1557.592 300 Ni I! 1560.831 15 

Zn IV 1557.881 20 Fe III 1560.857 !50h 
Ni II 1558.087 10 Co II 1560.874 20 
Cr II! 1558.14 30 Ni 1! 1560.935 4 
a II 1558.15 100 F (I! 1560.939 60 
Mn III 1558.182 5 19 Si III 1560.974    I> 71 
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1561 U!5 FINDING  LIST 156«.225 

hkmcni Wavelength Intensity MulUplct Klemcnl Wavelength totcnMt> Multiple! 

Ni 11 1561.015 4 V I! 1564 999 2h 
Ni IV 1561.153 200 Ni II 1565.001 1 
Mn II 1561.17 4 As 1 1565.05 7 
Fe III 1561.179 20h Fc HI "565.100 200h 
Ni II 1561.229 15 Cu IV 1565.168 162 

C t 1561.3407 st 200 3 Cu III 1565 194 i 
C 1 1561.367    P 3 Si 1 1565.32 41 
C I 1561.4382 si 1000 3 Fc li 1565 374 4 46 
Mn HI 1561.570 20 Ar II 1565.377 100 
Mn II 1561.61 4 Ni II 1565.399 20 

Mn III 1561.681 40 Cr HI 1565.40 20 
Cr III 1561.72 10 F III 1565.539 250 
Ni I! 1561.733 2 Cr III 1565.54 20 
Co II! 1561 746 1 Mn III 1565.830 30h 19 
Zn 1! 1561.778 5   -A Si I 1565.84 41.03 

Cu III 1561.790 2 14 Cu II 1565.9243 100 % 
Si I 1561.792 !0r 41.06 V II 1565.98 80 20 
Ni !I 1561.96* 11 Ni 11 1566.019 7 
Si 1 1562.006$ st 4 41.05 Zn 1566 039 15 
Mn III 1562 033 20 F III 1566.070 200 

Cu IV 1562.049 10 V II 1566 166 111 
Si I 1562.0531  st 1 41.02 Mn HI 1566.198 40 
Mn II! 1562.212 2h B I 1566.292 10 
F III 1562.234 100 As i 1566.39 15 
Si 1 1562.28 41.03 Cu II 1566.4148 150 158 

Ni II 1562.329 18 Mn II 1566 47 40 
Ar II 1562.442 200 B I 1566.675 20 
Si 11 1562.451 10 li Zn II? 1566.736 10 
Ca III 1562473 900 Mn !1I 1566.76? 20 
Mn HI 1562.493 0 Ar II 1566.81! 100 

Se I 1562.50 40 Fe !I 1566.819 400 44 
Zn III 1562.538 75 Zn 1566.822 10 
Mn II 1562.57 1 Ni II 1566 8% 1 
Si !i 1562.845 15 11 Zn HI 1566.955 12 
As I 1562.95 iO 4 F II 1566.%! 100 

V II 1562.98 500 20 Mn II 1567.06 2 
Zn 1563.035 10 Ni II 1567.069 15 
Ar II 1563 043 100 Co III 1567.173 2 
Ni II 1563.111 7 Si I 1567.21 41 
Co III ! »63.158 3 Ni I! 1567.220 10 

Zn III 1563.163 10 Ni II 1567.298 i 

Cu II 1563.1937 5 Zn HI 1567.310 25 
Se I 1563.28 40 Ni II 1567.323 10 
Si I 1563.3641 st 1 41.04 Ni II 1167.336 12 
N. II 1563.376 50 Ni H 1567.370 3 

Al II 1563.579" 1 Mn IV 1567.380 0 
Ni II 1563.604 120 Cr III 1567.4! 80 
Mn II 1563.61 6 F II 1567.435 40 
F III 1563 726 250 Nc II 1567.52b 70 
Si II 1563.765 10 10.02 Co li 1567.592 50 

Hi II 1563.788 500 45 Fc III 1567.650 70h 
V 11 1563.954 2 Si I 1567.7763 st 8 37.04 
Si II 1564.066 5 10.02 Cu IV 1567.735 11 
Cr HI 1564.07 10 Mn III 1567.772 15h 
Co III 1564.090 1 Cr III 1567.80 10 

Cr X 1564.1 r Si I? 1567.8095 1 

Ai IV 1564.14 50d Zn 1567 840 25 
Ni 11 1564.273 15 Ni II 1567.872 ! 
Fe III 1564 281 20h Co III 1567.917 0 
Cr III 1564.32 10 Ni II 1567.966 4 

Zn II 1564.369 6   -A Ar Ü I567.9?7 400 
Ni II 1564.389 8 Fe II 1568016 160 45 
Fc III 1564 5!2 I50h Kr II 1568.050 20 
Si 1 1564.6138 st 8 41.0! Si 1 1568.1963 st 10 40.01 
Mn II 1564.897 30 As 11 1568.225 225 
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1568 30« FINDING LIST 1573.921 

Klcmcal W.veleajtn latcauty Muttptct Element Wavelength Intensity Multiple! 

Co III 
Mn III 
Cr III 
Ma II 
Cu III 

Ni III 
Si I 
Cu III 
Na II 
Ni Ii 

Fc III 
Fe III 
Zn 
Ne II 
Cu III 

Fe III 
Cr III 
Mn II 
Xr II 
Ni II 

Cu II 
Na II 
Co III 
Ni IV 
Mn HI 

Zn 
St I 
Cr in 
As II 
Al II 

Ni II 
Cu U 
Ge III 
Cr III 
Mn III 

Ni II 
Fe II 
Kr ill 
Ni IV 
Ni II 

Si I 
Mn II 
Zn 
Mn IK 
Cu III 

Fe II 
Ni 1! 
Cu II 
Ni IE 
Fe II 

Ni II 
Si 1 
Cu I! 
a in 
Ni U 

Si I 
Zn HI 
V III 
As II 
Zn III 

Fe II 
Ci III 
Mn III 
Ni II 
Cu II! 

1568.308 
1568.325 
1568.48 
1568.51 
1568.564 

1568.569 
1568.6182 st 
1568.655 
1568.673 
1568.698 

1568.7       P 
1568.820 
1568913 
1569.015 
1569.027 

1569.066 
1569.07 
1569.08 
1569.135 
1569.172 

1569.2123 
1569.264 
>569.264 
1569.276 
1569 304 

1569.307 
1569.3185 st 
1569.36 
1569.385 
1569.3853 

1569.415 
1569.4155 
1569.49 
1569.51 
1589.516 

1569.624 
1569.674 
1569.89 
1569.916 
1569.972 

1570.0275 si 
1570.05 
1570.065 
1570 169 
1570.202 

15/0.242 
1570.30? 
1570.3153 
1570.392 
1570.50 

1570.512 
1570.5(75 st 
1570 5707 
1570.67 
1570.701 

1570.8104 st 
1570.900 
1570% 
1570.993 
1571.008 

1571 01 
157a 04 
1571.06 
1571.14? 
1571 154 

1 
10 
20 
2C 

1 

5 
3 
1 

10 
1 

200h 
10 
40 

0 

70* 
^0 

I 
240 

16 

4 
20 

30 
0 

■ 0 
8 

20 
10 

100 

1 
A 

10 
50 
0 

1? 
240 
40 

400 
2 

2 
7 

15 
0 

15 

400 
10 
2 

0 

3 
3 
3 

40 
1 

t 

3 
10 

500 
3 

0 
100 

2h 
12 

2 

19 

13 

40 

Ni II 
Zn IV 
Fe III 
Ni II 
Ca ill 

Si I 
Zn III 
Cr III 
Cu III 
Ar II 

1571.162 
1571.207 
1571.255 
1571.257 
1571.268 

1571.3226 st 
1571.377 
1571.38 
1571.390 
1571 391 

12 
5 

70h 
10 

650 

1 
12 
20 
0 

100 

37.04 

14 

Si I 1571.4058 st 10 40 
Se HI 1571.5 300 
Ni II 1571.532 2 
Ni II 1571.550 2 
V It 1571.74 20 20 

Si I? 1571.7956 6 
Mg IV 1571.83 1 
Kr II 1571.8/6 20 
Mn III 1571.920 20h 
Cr III 1571.98 50 

4 

96 Cr III 
Mn 11 

1572.13 
1572.13 

20 
1 

73 

Zn II 15.2.198 !5b-A 
Zn III 1572.198 15 
Fe II 1572.26 1 

Co HI 1572.266 1 
41.01 Kr II 1572.340 40 

Cr III 1572.54 10 
Ni II 1572 540 25 
Ge III 1572.55 10 

As II 1572.644 10 
116 Ni II 1572.646 4 

Co II 1572.674 80 6 
Zn 1572.703 20 
Mg III 1572.712 400 

Si I 1572.7173 st 2 37.04 
44 Fe 11 1572.750 20 45 

Fe III 1572.776 200h 
Fe III 1572.841 300h 
Cr III 1572.89 20 

40.01 Co II 
Si I? 

1572.915 
1572.9245 

30 
1 

Fe III 1572.984 20h 
Zn II? 1572.991 40 
Ni II 1572.993 1 

45 Al Ii 1573.0028 3 
Zn 1573.01! 90 
Ni II 1573.071 10 
V X 1573.1 f 
Cu II 1573.1668 0 

B I 1573.301 30 
40 Cr ill 

Si I? 
1573.34 
1573.3483 

10 
1 

73 Kr II 1573.404 80 
Na II 1573.430 10 

41 M.i II 1573.53 30 
Si 1 1573.6350 si 10 40.01 
B ! 1573.678 50 
V Ii 1573.78 5 20 
Zn III 1573.809 25 

Fe II 1573.825 100 45 
As I 1573.85 60 14 
Cr III 1573.87 70 73 
St I 1573.8840 si 75 40 
Co III 1573.921 5l, 
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! 574.00 
FINDING  LIST i58o.;:6i 

Kkment Wavclcugth Intensity Multiple! Element Wavelength Intentiiy Muhipfct 
Cr III 
Kr II 

1574.00 
1574.10? 

40 
20 

73 Fe III 1577.084 200 
Na II 
Fe 11 

1574.110 
1574.12 

12 
0 
1 

Ni II 
Cr III 

1577.115 
1577.14 

16 
too 73 

Si I 1574.1275 st 40 
Fe II 
Mn IV 

1577.166 
1577.185 

20 
350 

45 

Cu IV 1574.186 12 
18 
6 

20 
6    A 

Ni II 1574.202 
Mn II 1577.22 3 

Mn II 1574.276 
Cu II 1577.2670 0 

Kr II 
Zn II 

1574.340 
1574.381 

Zn III 
Se II 
C II! 

1577.275 
157^.29 
1577.30 

0 
100 
200 12.03 

Fe I! 
Ar II 
Ni II 

1574.39 
1574 40! 
1574.423 

1 
iOO 
100 

Cr III 
Zn IV 

1577.36 
1577 504 

50 
20 

Co I! 
Si I 

1574.36s 
1574.63 

100 
37.04 

Se I 
F III 
Mn II 

1577.61 
1577.652 
1577.774 

300 
1 

10 

4 

Cr III 1574.63 20 
Na II 1574.664 7 C III 1577.89 200 12.03 
As I 
Kr II 
Si I 

1574.72 
1574.733 
1574.7456 st 

3C 
120 

1 

4 

37.04 

Se I 
Fe HI 
Ni II 
Mn III 

1577.90 
1577.926 
1577.933 
I577.M9 

300 
150h 
14 

100 

4 

19 
Fe 11 
Zn IV 
Br I 
Si I 
Mn X 

1574.768 
1574.833 
1574.841 
1574.8435 st 
1574.9 

10 
20 

300 
30 

f 

44 

2 
40.01 

Cr III 
Co HI 
Si I 
Cr HI 

1578.01 
1578.093 
1578.25 
1578.39 

10 
0 

!0 
37.04 

Zn 1578.395 10 
Fe II 
Ni II 

1574.923 
1574.942 

400 
20 

45 Mn HI 1578.467 20 
Ni II 1574.976 5 

600 
16 

Fe II 1578 497 30 
Ar I! 
Ni II 

1574.993 
1575.003 

14 
V H 
Mg IV 
Ge II 

1578.542 
1578.57 
1578.598 

20 
3 

Ni 11 
Si I 
P I 

1575.090 
1575.1268 st 
i575.18 

15 
10 
9 

300 
I 

37.03 
Cr III 
Zn HI 

1578.6! 
1578.642 

40 
15 

Sc I 
Mn III 

1575.26 
1575.33 

5 
Fe III 
Na II 

1578.759 
1578.807 

150h 
12 

i Ar II 1578.812 300 
Cu II 1575.3533 5 
Kr 11 
P I 

1575.375 
1575.47 

20 
3 
1 

j 
Ni II 
Mn II 

1578.865 
!578.90 

20 
20 

Ni II 1575.559 j Ni II 1578.990 60 
Ni II 1575.597 9 

Mg 
Ni II 

1579.05 
1579.073 

lOd 
18 

Mn II 
Na II 
Mn II 

1575.642 
1575.749 
1575.75 

40 
15 

3 
1 

Fe II 
Cu III 

1579.25 
1579.353 

1 
8 13 

Fe II 1575.80 
Ge I? 1579.405 

Zn 1575.810 10 
Zn 
Se I 

1579.446 
1579.49 

15 
30C 6 

Ar 11 
As I 

1575.815 
1575.87 

300 
20 
10 

I 

Cu II 1579.49i8 6 M7 
Mn II 
Co III 

1575.94 
1576 025 

Kr II 
V II 

1579.513 
1579.550 

40 
4 

Na II 1576.118 12 
Ni II 
Mn 11! 

1579.563 
1579.567 

IS 
0 

Kr II 
Cr HI 
B.  I 
C III 
V II 

1576.155 
1576.24 
5576.387 
1576.48 
1576.805 

20 
20 

20C 
300 

0 

73 
1 

12.03 

Cu I 
Cr V 
Zn III 
Kr II 
Ni II 

1579.6.58 
1579.67 
1579.77.9 
1579 731 
1579.791 

5 
800 

15 
240 

17 
Co II 
Si I 
Ge !I 
Cu IV 
Ar II 

1576.813 
1576.829   st 
!576.8547 st 
1576.895 
1576.898 

10« 
12 

500 
50 

300 

39 
3                   1 

Ni II 
Ge I 
Ni II 
Ni III 
Cu II 

1579.877 
1579.899 
1579.959 
1579.999 
1580.0250 

2 

3 
15 
15 

Zn II? 
Mn Ell 
Ni II 
Si I 
Co II 

1576.905 
1576.924 
1577.015 
1577.0439 st 
1577.058 

15 
10 
30 

7 
100 

37.03 

i. 

Se I 
Cr III 
Zn 
Fe III 
V II 

1580.04 
1580.20 
1580.220 
1580.237 
1580.261 

400 
10 
20 

300b 
5 

6 
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1180.300! FINDING  LIST 1587.33 

Hlcmeni Wrclength Intensity Multiple! hlcmenl Wavelength Intensity Multiple! 

Si 1 1580.3001  si 12 38 Zn II 1583.933 15   -A 
C. 11! »580.34 10 Si I 1583.95 37.02 
Zn i:"0.353 25 Fe II! 1583.973 20h 
Cu IV 1580.354 n Si ! 1584.0207 si 8 37 
Zn II? 1580.443 10 V II 1584.06 150 19 

Ni 11 1580 588 8 Cr III 1584.09 10 
Fc 11 1580.625 500 44 Na 11 1584.173 20 
Cu II 1580.6257 8 118 Ni IV 1584.297 100 
Si I 1580.68 37.03 Si I 1584.3455 st 12 38 
Fe III 1580.690 150h Mn 11 1584.38 1 

Cr III 1580.73 200 73 O III 1584.45 400 
Co III 1580-735 0 A! IV 1584.45 lOOd 
Ar II 1580.770 -■>) Ni II 1584.530 10 
Al II 1580.9593 1 Ni II 1584.563 16 
\r 11 1580.960 (00 Kr II 1584.563 20 

Ge I 1580.989 Cr III 1584.60 400 73 
Fe III 1581.057 70h Co III i584 663 1 
Ge II !581.0698 st 300 3 A! II 1584 7080 4 
Ni 11 1581.085 6 Cr III 1584.84 30 
Na I« 1581.108 25 Si 1 1584.8540 st 2 35.03 

Cr in 1"" 15 100 Fe I! 1584.949 300 44 
Fe II 1          74 160 44 Cr HI 1585.01 30 
Ni II 1     ,334 25 F II 1585.056 40 
Mn II 1581.39 3 Ni II 1585.117 200 
Cu II 1581.4066 0 Zn 1585.214 10 

Cu !I 1581.4187 0 Mn II 1585.30 1 
Co III 1581.502 3 V II 1585.361 300 19 
Zn 11! 1581.505 100 Zn II 1585.368 too 
Cr III 1581.57 20 F III 1585.593 3 
Ni II 1581.704 !0 Ni II 1 585.702 4 

Ni II 1581.826 6 Mn III 1585.714 150 
Na II 1581.835 20 Cu I 1585.871 5h 31 
V II 1581 99 80 19 Zn III 1585.876 5 
Cu II 1581.9953 15 Si I 1585.9580 st 3 37 
Zn III 1582.034 100 V III 1585.97 25 

Al IV 1582.04 150d Fe II 1585.985 30 
Co III !582.044 2 Zn Hi 1586.076 6 
Ni II 1582.135 2 Kr II 1586.093 20 
Mn II 1582.23 40 Ca III 1586.125 650 
Br I 1582.312 250 1 Si I 1586.1372 st 15 35.03 

V II 1582.32 80 19 Kr II 1586.170 120 
Mn II 1582.35 10 Co III 1586.180 8 
Ni II 1582.373 0 Mg II! 1586.237 200 
As II 1582.406 5 P I 1586.25 3 
Fe III 1582.419 20h Cu IV 1586.252 12 

Ni IV 1582.531 500 At 11 1586.261 200 
V II 1582.57 150 19 Cr III 1586.35 150 
Cr III 1582 62 250 V II 1586.58 400 19 
Fe III 1582.621 20b Kr 11 1586.621 80 
Ni II 1582.689 10 Mn IV 1586.638 30 

V 11 1582.80 80 19 Ni II 1586 677 4 
Cu II 1582.8458 3 183 Si I 1586.7913 st 20 35.03 
Cr ill 1582.93 200 P I 1586.88 2 
Ni II 1583.05! 17 Si   I 1586.8920 st 3 35.0! 
Fc III 1583.199 200h Ni III 1586.909 1 

Ni II 1583.398 ! V III 1586.92 2^0 
Ni I! 1583.436 10 Cu II 1587.0035 1 
Ni II 1583.509 15 Zn IV 1587.036 5 
Cu II 1583.6823 80 113                | Cu II 1587.05% 1 
S I 1583.683 1 Mn II 1587.11 50 

Cr III 1583.70 20 Ni II 1587.138 3 
P I 1583.73 24 Mn II 1587.15 7 
Cu I 1583.799 15 32 Co III 1587.186 5 
Ar 11 1583.833 100 Ni II 1587.207 8 
As I 1583.90 2 Cr III 1587.35 10 
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1587.38 FINDiNG  L'iT 1593.69« 

Klcment Wavelength tntensFty 
  

M'iiujilrt                  Element Wavelength Intensity Multiple! 

Mn II 1587.38 , Zn III 1590.678 2 
V  11 1587 40 ^00 19 Ni I! 1590 703 i 
IV li 1587.443 18 V ill 1590.77 !0 
Mr !I 1587.46 15 Cr ill 1590.77 10 
Se I 1587.46 300 19 Ni 11 1591.041 50 

Cr III 1587.54 20 Ge I 159! .07 
Ge P 1587.63 Cr III 1591.09 50 
Cu II 1587.7151 0 Ni II 1591.099 16 
Si 1 1587.7620 st 15 37.01 Si I 1591.1232 s! 20 35.02 
Ni I! •587 845 35 Si I 1591 24 35.03 

O III 1587.87 400 Na II 159! 321 15 
As I 1587.97 20 O III 1591.33 600 
Zn 1587.99« 15 Ni I! 1591.350 10 
Cr HI 1588.00 20 Ni U 1591.415 80 
Ni II 1588.200 10 C ill 159! 44 200 11.58 

Fe I! 1588.286 200 44 Cu IV 1591 549 11 
Ni II 1588.369 15 Cr V 1591 70 700 
Cr III 1588.42 150 Na 11 1591 712 7 
Ni II 1588.464 10 Zn II 1591.724 2   -A 
Cu HI 1588.551 2 14 Ni II 1591.732 2 

V III 
Co III 
Ni II 
Zn II 
Ni II 

Cr III 
Si HI 
Na II 
Zn 
P IV 

Ni II 
Ni II 
Si I 
Ni II 
AI IV 

Kr II 
Ar II 
Ni II 
V III 
Ni II 

Zn I 
Ni III 
Si I 
Ni II 
Co II 

Mn II 
V II 
Ni II 
Zn II 
Ni II 

Cr III 
O III 
Zn II 
Cu II 
F HI 

Ar II 
Br HI 
Ni II 
Si I 
Cr III 

Ni II 
Co II 
Mn II 
Si I 
O III 

1588.59 150 
1588.642 5 
1588.715 9 
1588.754 3 
1588.798 20 

1588.87 200 
1588.950 40 
1588.983 7 
1588.989 15 
1589.02     P 

1589.06! 40 
1589.116 80 
1589.1733 st 15 
1589.246 200 
1589.27 50d 

1589.384 20 
1589.465 500 
1589.474 5 
1589.53 15 
1589.547 I 

15 89.561 30 
1589.625 2 
1589.6399 st 7 
1589.644 20 
1589.674 10 

1559.74 1 
15H9.761 3 
15IS9.772 80 
1589.777 50 
L5&19.903 8 

1589.91 
1590.0! 
1S90.I33 
1590.1649 
1590.180 

1590,233 
1590.3 
1590 422 
1590.4768 
1590.49 

1590.529 
1590.5*8 
1590.569 
1590.5763 
1590.61 

20 
800 

25 
80 
10 

200 
25 

0 
20 
20 

!0 
30 
2d 
15 

400 

59 

73 
S9 

35.02 

3 

37 

139 

35.03 

35.01 

•e III 
Ge I? 
Ar 11 
Mr HI 
Ge 1? 

Si I 
Ni !! 
Zn Ill 
Ni 11 
Cu IV 

Mr HI 
Ni II 
Mg III 
Cr HI 
Si I 

Zn III 
Ni II 
Ni II 
Mr IV 
Kr !I 

N I 
Ni II 
Fe 111 
S I 
Mn II 

Ge I 
Fe HI 
Cu IV 
Br Id 
Ni H 

Cr III 
Se 1 
Ni II 
Mn II 
Co II 

Cu IV 
Ci  HI 
Co III 
Ni II 
C» II 

Ar II 
As I 
Mn II 
Ni II 
Ni II 

1591 803 150h 
1591.87 
'. 591.939 1 
1591.942 5 
1591.98 

1592.0200 st 20 
1592.080 200 
1592.128 3 
1592 144 15 
1592.170 12 

1592.187 5 
1592.248 25 
1592.360 60 
1592.39 100 
1592.4234 st 60 

1592.431 50 
1592.479 50 
1592.502 15 
1592.536 300 
1592 565 20 

15)2.66 20 
1592.662 1 
1592.721 70h 
1592.736 4 
1592.76 0 

1592.842 
1592.913 70h 
1593.090 20 
1593.1 1.50 
1593.132 i 

1593.16 
1593.19 
1593.200 
'.593.224 
1593.323 

1593.374 
1593.38 
1593.446 
1593.522 
1593.5556 

1593.587 
1593.60 
1593.6! 
1593.611 
1593.698 

40 
300 

15 
5 

20 

15 
40 

5 
15 

500 

i00 
iOOr 

0 
150 
40 

35.01 

35.02 

5S 

139 

92'' 
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I«3.7I FINDING  LIST 1599.697 

Klcircnt Wi-ilenjth In.lcnv.ly MuHiplct Kleaicm Wavelength Imemiiy Multipkl 

Cr I'l 
Fe 11! 
C. Hi 
he HI 
Kr II 

Ge I 
Mn III 
Ni U 
Cr 111 
V II 

Si I 
Co 111 
Ni I! 
Mn III 
Mi II 

As I 
Zn !I 
Cr Id 
Co IV 
Si 1 

Ni I! 
Mn IV 
Ni II 
Ar II 
Si I 

Fe III 
Kr M 
Si I 
Co HI 
Zn II 

Zn 
Ge 1 
P I 
Mn HI 
Mn IV 

Fe III 
Ca III 
Zn IV 
Zn 
Mn III 

Ni II 
Fc III 
Ni ;i 
p I 
Zn 11 

Ar II 
Si I 
Ni II 
Co II 
Cr III 

Ni 11 
Al I! 
P I 
Cr III 
Ni II 

Zn 
As I 
Ar I! 
Mn III 
() V 

Ne II 
Gc I 
Cr III 
Co I! 
V III 

159?.71 
1593 741 
1593.758 
1593.897 
1593.94«, 

1593 950 
1593.97 
1594.019 
I594.~3 
1594 '-29 

1594.1455 si 
1594.182 
1594.287 
1594 312 
1594.346 

1594.39 
1594 448 
1594.45 
1594.5? 
1594.5655 st 

1594.575 
1594.659 
1594.703 
1594.799 
1594.83 

1594.844 
1594.895 
1594 9493 st 
1594.953 
1595 027 

1595.044 
1595.046 
1595.08 
1595.081 
1595.68! 

1595.180 
1595 193 
1595.258 
1595.308 
1595.35 

1595.5(9 
1595.597 
1595.608 
1595.72 
1595.732 

1595.737 
1595.7552 st 
1595.768 
1595.784 
1595.86 

1595.919 
1596.0586 
1596.06 
1596.06 
1596.074 

1596.076 
1596.13 
1596.151 
1596 211 
1596.375 

1596.397 
I5%.443 
1596.52 
1596.52i 
1596.58 

10 
70h 

500 
70h 

240 

3h 
1 

80 
in 

3 
0 
6 
5h 

35 

1 

20 
80 
70 

1 
500 

12 
100 

20h 
120 
70 

5 
100  - 

40 

6 
100 
jOO 

20h 
450 

30 
10 

8 
400h 

70 
1 

20 

100 
30 
70 
50 
20 

15 
125 

3 
10 
60 

10 
2 

100 
80h 

280 

30 

150 
10 
15 

Fc 11 1596.64 2 
B HI 1596 66 1 

13 Ge 1.» 1596.711 
Cu 11 1596.7458 1 
Cr III 1596.76 '0 

Fe II 1596.82 1 
Ni II 1596.874 1 
Mn HI 1596.948 300 
Ni II 1597.031 1 
Ni III 1597.07? 3 

35.0! Ni I! 1597.101 1$ 
Mn I! 1597.18 2 
Zn 1597.183 25 
Cu III 1597418 5 13 
Cr III 1597.46 120 

Ni II 1597.484 9 
Zn 11 1597 550 15   -A 
Zn IV 1597.563 50b 
Fe 111 1597 631 70h 

35.02 Mn IV 1597.656 0 

Si I 1597.721    st 25 33.01 
Si I? 1597.7357 20 
Mg !V 1597.78 6 
Zn II 1597.801 5   -A 

35.02 Cr HI 1597.86 to 

Ni II 1597.886 7 
Ni III 1597.899 3 

35.03 Si 1 1597.9620 st 60 35 
P 1 1597.97 3 
Nc II 1597.971 80 

Sc III 1598.002 160 1 
Ge I 1598.020 
Cr III 1598.05 50 
Ni HI 1598.073 15 
Kr II 1598.082 160 

Ni 11 1598.282 40 
Ni II 1598.37! 30 
Cu II 1598.4023 200 139 
Cr HI 1598 M» 30 
Co II 1598.494 30 

Zn III 1598.517 80 
119 Ar 11 1598.575 100 

Mn HI 1598.651 50 
Ar II 1598.722 200 
P I? 1598 76 3 

Ni II 1598.860 13 
33.01 Ar 11 1598.880 100 

Se II 1598.95 100 
6 Cr III 1599.01 30 

Ar II 1599.130 100 

Zn li 1599.!'". 3b-A 
Zn III '.599.146 3 
P I 1599.25 15 
Ni II 1599.251 40 
Ni II 1599.282 12 

Co 11 1599.314 30 24 
Al II 1599.4108 20 
Ni 11 1599.439 1 
Kr II 1599.492 20 
Mn II! 1599.50 5 

Ni 11 1599.549 10 
Ni 11 1599.603 25 
Ar I! 1599.607 100 
Al III 1599.639 
Al HI 1599.697 

928 
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1599 716 FIN DING  LIST 

Element Waveler/gth Intensity Multiple! 

Co F! 
1 III 
Cr ill 
Fc II 
F m 

Zn 111 
Ne II 
Ge III 
V III 
Ar II 

Cu III 
Zn III 
Cr III 
Ni II 
Ni III 

B I 
Mn IV 
Ni II 
Ai HI 
Ar II 

B I 
Ni M 
Mn HI 
Ge 1 
Zn HI 

Mia III 
N, II 
Cu II 
Fe III 
Co IV 

Ni II 
Co II 
Ni Ii 
Fe III 
Mn III 

Si I 
Ni II 
Mn IV 
Cr III 
Zn 

Ni II 
Mn II 
V 'V 
-<:   U 
Fe III 

Mn II 
Mn IV 
Cr III 
Mn III 
Ni II 

Fe II 
Cu II 
Mn III 
Cu II 
Ge II 

Ni III 
Zn III 
Ar II 
Fe [I 
Ni II 

Cr III 
Ar II 
Na III 
Cu IV 
C I 

1599.716 
1599.926 
160Ü.P2 
1600.02 
1600.041 

1600.074 
1600.080 
1600.10 
1600.11 
1600.133 

1600.194 
1600.206 
1600.21 
1600.268 
1600.294 

161)0.455 
1600.549 
1600.565 
1600.642 
1600.694 

1 «0.727 
1600.753 
1600.770 
1600.824 
1600.858 

1601.045 
1601.045 
1601.2097 
1601.211 
1601.22 

1601.240 
1601.282 
1601.288 
1601.239 
1601.42 

1601.46 
1601.518 
1601.550 
1601.57 
1601.695 

1601 742 
1601.84 
1601.915 
1601 928 
1602.000 

1602.10 
1602.138 
1602.17 
1602.17 
1602.209 

1602.228 
1602.2729 
1602.38 
16U2.3880 
1602.4863 st 

1602.505 
1602.511 
i602.554 
1602.588 
1602.679 

1602.79 
1602.891 
1602.91 
i602.960 
1602.9715 st 

10 
10 
7C 

2 
25 

2 
40 

180 
10 

400 

150 
1 

50 
10 
10 

70 
550 

18 

600 

120 
3 

10h 

5h 
16 

1 
650h 
150 

10 
5 
8 

4001. 
5h 

I 
80 
40 
15 

4 
5 

80 
10 

300h 

30 
100 
100 
20 
12 

Id 
6 

20 
150 
500 

15 
1 

200 
240 

I 

100 
200 
100 

39 
?M 

24 

13 

113 
118 

24 

118 

33.01 

119 

18 

170 
2 

316 

Kleinen» 

Ni II 
Sc HI 
Ar II 
Zn IV 
Cu HI 

Wavelength Intensity 

Cr V 
Cr III 
Mn III 
Ni II 
Zn i: 

Ni M 
Ar it 
Zn HI 
Zn ii 
Ni ii 

Co in 
Mr. in 
Mn IV 
Kr II 
Ni II 

Mn II 
Zn in 
Ni II 
Cr HI 
Ne ii 

Mn IV 
Ar II 
Ne II 
Mn II 
Ge I? 

Ci III 
Zn II 
Ni II 
Mn III 
Na HI 

Ni II 
Zn 
Ni III 
Ni II 
O I",' 

Ni n 
Se I 
Cr III 
Cu II 
Cu IV 

O IV 
V III 
Ni II 
Mn III 
Cr III 

Zn I! 
Mn IV 
Ni 11 

63 

1*111 III 

Cu II 

Fe II 
Mn II 
Ni IV 
Fe II 
Mn II 

1 Mn III 
Mn 'H 
Ni II 
Al III 
Si I 

1602.973 20 
1603.06 360 
1603.075 400 
1603.088 6 
1603.146 200 

1603.17 600 
1603.19 300 
1603.203 30h 
1603.224 1 
1603.315 100   -/ 

1603.410 20 
1603.442 400 
1603.470 0 
1603.508 3   -A 
1603.555 25 

1603.563 8 
1603.598 2 
1603.604 700 
1603.721 20 
1603.728 16 

1603.87 5 
1603.873 5 
1603.917 5 
1603.93 10 
1604.004 80 

1604.038 0 
1604.082 500 
1604.091 70 
1604.19 0 
160H.28 

1604.34 10 
1604.347 20   -A 
1604.394 2 
1604.407 2h 
160447 120 

1604.482 18 
1604.500 12 
1604.537 300 
1604.570 5 
1604.620 5 

1604.6% 3 
1604.70 oO 
1604.82 20 
1604.8475 50 
.604.898 12 

1604.901 10 
1604.99 50 
1605.027 9 
1605.107 4h 
1605.18 20 

1605.1% 10   -A 
1605.202 40 
1605.217 4 
1605.22 3h 
1605.2813 200 

1605.318 20 
1605.33 0 
1605.357 70 
1605.44 1 
1605.467 60 

1605.545 40h 
1605.67 20 
1605,744 35 
1605.766 701) 
1605.8370 st 20 

1605.8370 

Multiple! 

! 

14 

18 

169 

112 

18 
18 

33 

929 
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1605.9.0 
FINDING  LIST 

Kiemen! Wavelength Intensity Multiples H lernen! 

Ni II 
Cu III 
Co I! 
Fe III 
Kr I! 

Zn II? 
Mn IV 
V III 
Cr III 
Ar II 

Zn 
Ni II 
Ge II 
Se I 
Ni II 

Cr III 
Cr II! 
V II 
Ni II 
Ni II 

Cu III 
Mn III 
Cu II 
Cu III 
Ni II 

Zn IV 
Ar II 
C I 
Mn III 
Cr V 

V II 
Mg IV 
Ar II 
V II 
Cu IV 

Mn II 
Co III 
Mg IV 
Cu III 
Cr III 

Mn II 
Fe III 
B II 
Cr III 
Ni I! 

Mn III 
Cr III 
Zn III 
Ni II 
As I 

Ni II 
Ni II 
Mn II! 
Cr III 
Ni ii 

V  III 
Zn II! 
C I 
Ni II 
Cu IV 

Fe II 
(ie I? 
Ne II 
Zn I! 
Cu I! 

Wavelength 

'■605.910 
1605.969 
160S. 987 
1606.014 
1606.026 

1606.082 
1606.108 
1606.17 
1606.19 
1606.197 

1606.255 
1606 280 
1606.29 
1606.46 
1606.46° 

1606.53 
1606.67 
1606.685 
1606.695 
1606.729 

1606.730 
1606.755 
I606.8341 
1606.837 
1606.902 

1606 907 
1606.926 
1606.960 
1607.003 
1607.04 

1607.046 
1607.109 
1607.180 
1607.294 
1607.300 

1607.37 
1607.410 
1607.517 
1607,542 
1607.57 

1607.67 
1607.723 
1607.76 
1607.78 
;607.849 

1607.884 
1607.92 
1607.950 
1607 987 
1608.07 

1608.134 
1608.177 
1608 18 
(608 19 
1608.358 

1608.39 
1608.424 
1608.438 
1608.442 
1608.451 

1608.456 
1608.500 
1608.512 
1608.555 
1608.6393 

60 
150 
30 

200h 
40 

60 
150 
25 
10 

300 

20 
12 
2h 

500 
30 

«0 
20 

6 
8 

15 

150 
1 

300 
5 

18 

12 
400 

50 
20h 

5 

4 
300 
100 

5 
23 

2 
3 

30 
50 
10 

5 
600h 

10 
20 
20 

30h 
30 
10 

3 
1 

60 
80 

3h 
!0 
30 

60 
20 
70 
25 
13 

TOO 

30 
10   -A 
70 

25 
6 

119 

13 

139 

62.04 

25 

118 

Mn III 
Zn III 
Mn (II 
Ni II 
Cr III 

Mn III 
Cr III 
Ni II 
Sc III 
Mn lii 

j  Ni II 
Cr III 

62.03 Mn IV 
Cu II 
Cu IV 

8 Fe II 
Mg IV 
Se I 
Cr V 

!82 Al 11? 
      —1 . 

Intensity 

1611 2871 

Multiple! 

1608.680 30 
1608.708 I 
1608.777 3 
1608.819 70 
1608.829 40 

1608.864 3 
1608-902 40 
1608.9157 st 25 
1608.950 3 
1609.0! 30 

1609.02 20h 
1609.043 20 
1609.172 500b 
1609 343 ! 
1609.35 200 

1609.390 10 -A 
1609.474 12 
1609.50 30 
1609.599 25 
1609.725 15 

1609.757 50 
1609.79 150 
1609.798 10 
1609.876 100 
1609.91 200 

1610.05 3h 
1610.10 10 
1610.(02 20 
1610.194 300 
1610.228 20h 

1610.2964 5 
161036 1 
1610487 
161Ö.532 18 
1610.534 20 

16105'» 20 
,610.56 40 
1610.571 40 
1610.574 3 
1610.615 2 

1610.640 31, 
1610.713 3 
(610.72 200 
1610.743 30 -A 
161075 1 

1610.774 
1610.80 10 
1610.82 
1610.832 30 
1610.866 

1610.88 10 
1610.921 300h 
1610.968 40 
1610.97 80 
16!1.061 8 

1611.079 6 
1611.08 100 
1611.105 700 
1611.118! 2 
1611.130 14 

1611.21 i 
1611.219 200 
16!!.26 200 
1611.27 5 
16!1.2871 15 

33 

18 

18 

25 

25 

1 

139 

25 

17 

32 

43 

18! 

18 

930 

ft 
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Ioil.29 FINDING  LIST 1617.65 

Kiemen! Wavelength '.density Multiple! Klemenl Wavelength Intensity Muhiplet 

P 1 1611.29 30 Zn II 614 .364 10    A 
Zn I6H.34G i2 V'a II? 614.432 8 
Ni I! 1611.390 25 ,'.1 514.468 30 
Zn II? 1611.501 5 hi it 614.495 10 
Cr III 1611.57 10 Mn II 614 56 5 

Mn II 1611.61 5 S. I 614.5665 st 30 30 
Fe III 1611.723 450h 118 ie ill 614.611 70 
Fe III 1611.763 450b 118 Zn 614629 10 
AI III 1611.814 100 Si 1 614 6309 si 25 32 
Zn II' 1611.866 25 P 1? 614.67 3 

Al HI 1611.874 goo Ge 1 614.792 
V IV 1611.879 80 As I 614 82 5 
Ni II 1611.927 2 !     Ni I! 614 824 30 
As II 1611.927 225 P I 614.87 9 
Cr III 16'2.07 30 V  II 6i4.87i 5 

Mn 11 1612.15 10 Zn HI 614.895 8 
Co IV 1612.16 200 Ni 1! 614.911 90 
Ni i; 1612.163 1 Mn II 615.050 2 
Ni III 1612.165 30 Cr III 615 21 10 
Ni II 1612.450 20 Mn II 615 22 1 

Ni III 1612.474 10 17 Ge 1 615.234 
P IV 1612.53      I' Ge 1! 615.332 3h 
Cr ill 1612.57 10 Zn IV 615345 8 
Zn III 1612.688 10b Ni I! 615.459 120 
Zn IV 1612.688 10b Gc 1 615.57! 3 

Ni III 1612.730 30 Ni II! 615 597 i 

Mn III '.612.78 2h Ge I 615.715 2 
Fe 11 1612 802 400 43 P I 615.79 36 
Zn 1612.937 15 1     Mn II 615.79 60 
Ni III 1612.966 1 Ar II 615 807 50 

Ge I !6i2.974 Si i 615.9488 s! 50 30 
V 11 1613.016 0 Zn II 615 949 1   -A 
Cr III 1613.02 10 S, I 615.99 31 
Sc 1613.11 300 Cu III 616.160 8 25 
Cu IV 1613.127 11 »> / 616.20 !20 

Ni li 613.132 2 N  V 616.3 I50w 50 
Cr III 1613.14 20 Zn II 616.:'j4 30   -A 
Fe II 1613.183 -1 Ni U 616.387 15 
F III '1613.186 60 Al li 616.4148 10 
V II 1613.20 150 99 As i 61644 6 

Zn 11! 1613.201 15 Ni II 616.456 2 
Ni II 1613 216 60 Ge I? 616 509 
Fe II 1613.25 i Ni !! 616.536 25 
(ie III 1613.27 20 S!   I 6i6 5794 st 70 10 
V 11 1613.40 5 Cu III 616.607 150 13 

Mn 11 1613.50 1 Fc 1! 616.65 0 
Ge 1 1613 557 Mn I! 616.79 5 
Mn II 1613.u2 3 Ni H 616.917 25 
Mn II! 1613.656 20 !8 Cu I 616.940 20h 1! 
Zn III 1613.728 20 Ar U 616.972 100 

Na III 1613.77 160 Ni 11 616.993 2 
(Je I? 1613.818 Ni 1! 617.088 50 
Ni il 1613 820 20 Ni II 617.144 4» 
Kr II 1613.853 40 Mn III 617.163 5 18 
Str 11 1613.898 80 Fe III 617.17! 70 

Zn If? 1613.938 25 Cr 111 617.23 20 
Ni If 1613.949 1 Ge I? 617.29 
Mn V 1614 0'       P 120 Ni 1! 617.299 40 
Cr III 1614.04 100 Mn I! 617 34 4 
Mn Hi 1614.144 800 18 V  II 617.35 KM) 9>j 

Cu il 1614 1608 1 Se I 617 35 400 3 
Cr HI 1614.17 80 Cvi IV 617.373 13 
P ! 1614.19 ?0 C! IV 617 43 100 
Zn 1614.235 25 Cr  ill 617.49 10 
Kr 11 1614.274 200 Mg IV 617 65 12 

H   ".:   I..   He    H   ('   N   ()   V   Ne   Na   Mg   Al   Si   P   S   ( !    Ar   K   ("a   Se   Ti    v   Ct   Mn    IT   CO   NI   CU   Zn   Ga   Cie   A:.   Sc   Br   Kr 
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1617.675 FINDING   LIST 1623.948 

FlctKM Wavelength Inlemity Mnhiplet Hltmcci Wavelength InieDiity Multiple! 

Zn 11 1617.675 40    A a HI 1621 10 30 
Cr III 1617.72 5 Se ! 1621.2! 300 3 
Mo III 1617.760 200 So II 162! 23 400 
Cr ill 1617.90 10 Mn HI 1621.284 Ih 
Cu il 1617.9154 8 157 Cu I 1621.316 20 32 

Si ! IM8.0054 st 8 31 P I 1621.33 9 
P I 1618 11 45 Cu I! •621.4256 300 157 
Ni ill 1618 127 15 Ni II 1621.460 40 
Mn il 1618.34 2h Zn II 162! 552 40b-A 
Al II 1618.3990 50 Zr III 1621.552 40b 

Cu III 1618.408 3 Cr IH 1621 60 10 
Fe II 1618470 500 8 Fe I! 1621.685 600 8 
P Iil 1618.66 600 Cu II! 1621.723 2 
Mn III 1618689 1 Ni III 1621.830 50 
Ni III 1618801 20 Si I 1621.8380 st 2 31 

P I 1618.93 36 Cr 111 1621.87 ;o 
P HI 1618.94 600 Ni 11 1621.880 6 
Ni I! 1618.950 20 N V 1621.92 35 52 
Zn a 1618.968 40 N!  II 1621.926 18 
Si 1 16190458 st 8 30 Na II 162'.940 12 

Ge III 1619.09 5 Na III 162: «4 100 
V II 1619.18 130 99 Ni HI 162'. .942 50 17 
Ni 11 1619.193 1 Zn II !02i.951 15   -A 
Zn II 1619 269 80   -A P I? 1677.08 3 
Cu IV 1619 313 19 Ni ii :s22.i06 80 

Ni II 1619.395 6 Na II 16?    347 12 
Ni Iil 1619.414 20 Cu II 1 -V 2.4278 100 112 
Fe II 1619.52 1 V II \vl2.A32 3 
Si I 1619 5266 st 15 29 v m 162? 43 10 
Ni II 1619.607 7 Zn Hi !_::2 JÖ9 100 

Zn HI 1619.616 80 Cr V •62: 53 20 
Mn IH 1619.62 401. 18 Cr HI s622 61 20 
Ni HI 1619.642 30 Co II 1622.461 0 
N V 1619.7 250w 53 Se I 1622.73 200 17 
Cu IV 1619.735 16 Ni II 1622.796 20 

Gc II 1619.74 1 Zn 1622.8:i 15 
c v 1619.80 38 Cl IV 1622.86 200 
Ni II 1619.857 20 Si 1 1622.8806 st 90 30 
Ge Hi 1619.88 !0f Si III 1622.^92    P 45 
B V 1619.92     P Si III 1622.913    P 45 

Cr HI 1619 94 UK) Ni II 162,..981 1 
V HI 161995 5 Ci III I6/--..01 10 
Ni ii 1619.964 6 Si II! 1623.055    P 45 
Co III 1620.051 1 Fe II 1623.091 160 43 
C HI 1620.07 300 11.72 Mn HI 1623.122 10 

Fe II 1620 15 0 MR 11 io23.14 40 
Zn IV !620.165 40 Cu II 1623.1732 20 ill) 

Co III 1620 254 1 As I 1623.26 > 
C III 1620.33 200 11 72 o vn 1623 29 
Ni II 1620.331 18 F m 1623.294 i 50 

Si I 1620.4049 st 60 30 Si I 1623.3663 st 8 29 
Ni II 1620 428 1 F HI 1623.402 250 
Cr III 1620.44 10 Zn II 1623.479 40   -A 
Ni III 1620.443 100 £:  1 1623.497!  st 10 29 
C III 1620.59 10 11.72 Cu !v 1623.508 12 

Mn III 1620.602 1000 18 B il 1623.582 150 3 
Ge III 1620.62 10 S IV 1623 62 SO 
C II! 1620.68 100 11.72 Ni 111 1623.622 35 
Cr Hi 1620.76 10 r-e II 1623.715 Id 
Cu III 1620.776 0 j 2 "' 1623.73 15 

Ni II 1620 946 1 B  II 1623.77! 300 1 

Mn V 1621.00      P 160 P I 1623.83 75 
V III !62i.O! 40 Se I 1623 90 100 
Ge II 1621.03 100h Mn III 1623.9!i 300 
Ge III 162! 08 10 Kr 11 1623.948 120 
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1673 9V FINDING L ST 1629.867 

Kiemen; Wavelength Intensity Multiple' Element Wavelength Intensity Mahipki 

P I 1623.99 30 
  

Mn HI 1627.200 3h 
S IV 1624.00 200 Cr ill 1627.25 30 
R II 1624.018 600 3 Mg I 1627.3 P 
Zn 11 1624.020 30   -A N II 1627.349 P 
Na III 1624.07 240 N II 1627.376 P 100 

Ni II 1624084 6C Ni II 1627.396 12 
Gc I 1624.1300 s! 2 Ft II 1627.401 4 
Mg IV 1624.155 15 Co II 1627 506 10 
B II 1624.16 400 3 Mg I 1627.53 P 
Ni 11 1624 172 20 Ni II 1627.656 4 

Fe III 1624 206 ISO V HI 1627 67 150 
Ni 111 1624.22-0 20 17 Mn III 1627.743 20 
B II 1624.340 450 3 Si I :627.7459 s! 30 27 
P 1 1624.43 2 Ni HI 1627.751 J 

V 111 1624.35 0 Mg I 1627.8 P 

P i 1624.67 3 Cr III 1627.80 20 
Ni II 1624.773 16 P I 1627.86 9 
Ge I 1624.78 Cu HI 1628.08» 25 
As I 1625 17 ! Mg! 1628.12 P 
Sc ! 1625 ir' 140 Ni 11 1628 126 15 

Mg I 162522 P Cu II! 1628.295 150 13 
Ni II 1625.233 25 F- ill 1628.304 2G0 
Mn II 1625 28 10 76 Cr HI 1628 39 120 
Ni II '625.288 2 Zn 1628.470 20 
C   III 1*25.« 30 Ni II 1628.497 10 

Mn 11 1625.35 20 76 Mg I 1628.5 P 
P I 1625.40 30 Ci III 1628.58 10 
s* • 1625.45 120 Ni 11 1628.726 15 
Ge t 1625.46 Mg I 1628.80 P 
Mg I 1625.50 P Ni H 1628.810 20 

Cu IZI 1625.500 C Ar II 1628.825 100 
Fe II 1625.520 400 43 Se I 1628.85 160 4 
Si I 1625 5320 s! 35 29 N II 1628.896 P 
Al II 1(25.6271 150 9 N  II 1628.922 P 
Si I ! »25.7051 5< 70 27 Cr 111 1628.98 100 

Cr III 1625.78 10 Ni III 1629.000 25 
P I 1625.80 75 Se I 1629.06 120 4 
Mg > 1625.81 P N II 1629.079 P 100 
Mn •' 1625.89 10 Mn III 1629.117 400 
Fe II 1625 909 300 8 Fe II 1629.154 600 8 

V 1625 92 50 Zn III 1629.157 100 
Zn III 1626.009 1 P I 1629.17 60 
Mg III 1626.093 4 Mg 1 1629 2 P 
Ni HI 1626 0% I0Ü S IV 1629.20 200 
Cu III 1626.139 100 13 Ni II 1629.282 100 

Mg I 1626 16 P Cu III 1629.30! 0 12 
Ni 11 1624.161 12 Fe II 1629.376 40 
Zn (1 1626.200 3    A Si I 1629 403 St 20 29 
Se 1 lf/26.25 240 5 Si 1 1629.438 St 100 27 
Ni II 1 •■26.309 20 Ni 11 1629 445 11 

Ni II 1626.320 15 Cr 111 1629.56 100 
Cr III 1626.33 lOOd As II 1629.565 0 
Ni ii 1626.366 6 Mg I 1629.59 p 
Na II 1626.372 20 P I 1629.59 15 
Mg I 1626.4 P Ni  II 1629 591 70 

Cu III 1626.411 100 13 Ge I ! 629.600 
Mg I 1626.56 P V HI 1629 64 125 
Mg I 1626.8 !' Co 11! 1629.666 1 
Cr III 1626.85 50 Mg I 16297 p 
Mn !I! .'626.885 0 Mn 111 1629.715 20 

Ni 11 1626.961 12 Ni 11 1629.718 1 
Mn 111 1626.99 6 18 N  II 1679.832 p 10 
Mg 1 1627.02 P Ar 11 1629.834 100 
Si I 1627 0498 si 20 29 Mn I! 1629.84 20 76 
Ar 11 1627.085 20 Kr II 1629.867 2=!0 
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1629.94 FINDING  LIST 1637.033 

H lernt nl Wavelength -itensity Multiple! 

Mn II 
Si 1 
Mn 11 
Zn il 
Ni HI 

Ni 11 
Ge 1 
re :i 
Cu li 
Ni ii 

Mn HI 
As I 
Mg 
Zn 

1 
ill 

Mg I 

N: 11! 
V I 11 
V 1 ill 
Mn 111 
V ! 11 

Cr V 
Ni 11 
Fe Ii 
Si ; 
Ni II 

Zn Ii 
;>: i V 

Ni in 
CT in 
Zn ii 

Mg 
Si 1 
Mn 111 
Zn m 
Cr in 

Mg 
As 

i 
ii 

Ni in 
Cr HI 
Zn i 

Kr 1! 
Mn 1! 
V 1! 
Ni II 
Ni III 

Ni II 
Zn ill 
Cu i 
V ii 
Co II 

Zn 11 
Ni 11 
Cr HI 
Zn III 
Fe il 

Cr III 
Mg 
Cu 

1 
IV 

Ni 11 
Mg I 

Cr ill 
Cu 11! 
Si 1 
Cu IV 
V IX 

1629.94 
1629.9477 st 
1630.00 
1630.11? 
1630.120 

1630.130 
1630.1733 st 
1630.19 
1630.2681 
1630.356 

1630.362 
1630 48 
1630.52      P 
1630.546 
1630.6        P 

1630.602 
1630.717 
1630.72 
1630.768 
1630.82 

1630.91 
1631.024 
1631.120 
1631.1676 st 
1631.182 

1631.364 
I63i.376 
1631.479 
1631.49 
1631.539 

10 
100 

7 
25 

3 

20 
2 
1 

?0 
10 

0 
4 

5 
5 

10 
0 

200 

100 
25 

600 
70 
12 

20   -A 
100h 

2 
20 
12   -A 

163162      P 
1631.62 
1631.638 0 
1631.653 8 
1631.68 20 

1A31 7         n 

1631.725 0 
I63l.7',4 2 
1631.89 20 
1632.001 10 

1632.037 40 
1632. iO 2 
1632.135 0 
1632.152 15 
1632.166 100 

1632 171 30 
1632.171 2 
1632.326 5 
1632.343 5 
1632.347 10 

1632.390 15 
1632.488 6 
1632.62 UK) 
1632.626 10 
1632.668 20 

1632.85 20 
1632.93      P 
1632 948 12 
1632 960 2 
1633 0        P 

1633.17 20 
1633.192 0 
1633.2230 st 45 
1633.257 121 
1633.3 1 

76 
27 
76 

18 

S 
26 

27 

17 

41 

Kit mem Wavelength intensity Multiple! 

26 

Ge 1 
Si I 
Co II 
Br 1 
Ge I 

V 11 
Mn III 
Ni IV 
Cr III 
Ni II 

Na HI 
P 1 
As I 
Mn i HI 
Fe II 

Si 1 
Ni 11 
P I . 
Cr 10 
As 11 

Fe II 
Kr II 
Mg 
Si 

. I 
IV 

Cr III 

Mg 
V 

; I 
11 

V II 
Ni 1! 
Cr Ill 

Zn II 
Ge 1 
Zn 11 
Ni II 
Fe II 

Cr III 
Co III 
Ni IV 
P ! f 

P 1 III 

S. !'.' 
V 11 
Mg III 
V 11 
Ge I 

P  ! I 
Ni 1! 
Ge I 
Fe II 
Cr III 

V III 
Mp 
Ni 

: I 
i! 

Mr l I« 
Mf ; I 

Cu H 
Cr ill 
V HI 
Mr i II 
V HI 

Mr i II 
Mr i U 
Si Hi 
Si 1 
As II 

1633.312 
1633 3277 st 
1633.370 
1633.404 
1633.468 

1633.51 
1633.51 
1633.549 
1633.60 
1633.625 

1633.64 
1633.69 
1633.71 
1633.800 
1633.908 

1633.9851 st 
1633.988 
1634 10 
1634.12 
1634.298 

1634.345 
1634.396 
1634.52  P 
1634.607 
1634.61 

16347   P 
1634.783 
1634.98 
1635.070 
1635.10 

1635.180 
1635.2590 st 
1635.277 
1635.340 
1635.398 

1635.48 
1635.521 
1635.707 
1635.79 
1635.80 

1635.80 
1635.86 
1635.946 
1636.02 
1636 062 

1616.20 
1636.231 
1636.312 
1636,321 
1636.35 

1636.45 
1636.48  P 
1636.488 
1636.559 
1636.6   P 

1636.6050 
1636 69 
1636.72 
163(5.75 
1636.77 

1636.87 
1636.% 
1636.990 
1637,0106 st 
1637.033 

40 
0 

750 
2 

250 
20h 
20h 
20 
10 

80 
2 
5 

500 
300 

90 
35 
21 
120 

4 

400 
160 

70 
10 

6 
0 
30 
ICO 

20 
2 

20 
100 
700 

100 
I 

300 
9 

200 

20 
200 

4 
400 

9 
4 
5 

600 
200 

50 

3 
3 

10 
10 
7.5 
25 

15 
6 
20 

27 

43 

28 

8 

2H 

68 

18 

18 

-A 

112 

76 

76 
78 
47 
104 
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1637.Ü5 FINDIN G  LIST 1644.2348 

Kleinem Wavc!eng\h Intensity Multiple! Element Wavelength Intensity Multipk! 

V III 1637.05 10 Ar 11 1640.343 100 
Ni 1! 1637 072 20 Ge 1 1640.394 
Ni !1 1637 140 2 He II 1640.474    p 600 12 
Ni !l 1637.267 10 Cu I 1640.474 5r 13 
Co II 1637.302 10 He II 1640.490    P 70 12 

P 1. 1637 38 100 As II 1640491 1 
Fe 11 1637.397 300 42 P IV 1640.58 120 
V 11 1637.439 10 Ni 11 1640.769 7 
Ni II 1637 439 100 V II 1640 86 VX) 18 
As II !637.470 10 Mg IV 1640.91 10 

Ni II 1637.509 20 Cr III 1640.94 100 
Zn 1637.529 25 S I 1641.085 7 
Cr III 1637.53 100h Cr III 1641.09 50 
v 1! 1637.55 50 Zn II 1641.257 2b A 
Ni II 1637.589 300 Zn III 1641.257 2b 

Ge 1 1637.7, S I 1641.296 10 
V II 1637.77 500 18 Ni 11 1641 418 10 
Cr 111 1637 90 100 Cr III 1641.56 100 
V II 1637.93 100 is V III 1641 64 50 
O VII 1637% Fe II 1641.754 500 68 

Mn III 1637.974 2h Cr III 1641.83 10 
Kr II 1637.981 4C Mg I 1641.97      P 
Cr III 1638.10 10 Mn III 1642.054 10 
Ge ! 1638.138 Cr III 1642 16 100 
Zn 11 1638.239 20    A Fe II 1642.187 !00 274 

Si I 1638.2823 st 2   -A 104 Mg I 1642.2        P 
Cr V 1638.42 700 .:■! in 1642 208 1000 12 
Mg IV 1638,54 8 Mn IV 1642.249 40 
P I 1638.68 3 Ni II 1642.299 20 
Ci II! 1638.78 10 Ni II 1642.324 40 

Kr 11 1638.807 200 Ni .1 1642.351 15 
Co II 1638.815 20 Fe II 1642.43 2 
Kr III 1638.82 60 Co II 1642.485 30 
V 11 1638.858 3h Fe 11 1642.50 2 
P I 163^.89 ]< Cu IV 1642.614 19 

Mg I I638W      P Ni II 1642.670 5 
CI IV 1638.9J 10 Ni II 1642.739 2 
Cu III 1638 956 150 22 Mn III 1642.78 30 21 
Gc 1 1618.958 3 Ni II 1642.792 1 

Ni I' 1638.963 4 Ca II 1642.802 40 5 

Al IV 1639.00 100 Mg III 1642.826 20 
P i i639.09 24 Mn 1! 1642.90 1 
Mg I 1630.1        i> V II 1643.03 300b 18 
V II 1639.13 400 18 V III 1643,03 1000b 
Co II 1639.276 40 Cr III 1643.07 70 

Zn III 1639.318 100b Mn II 1643.08 2 
Zn SV 1639.318 100b Ge 1 1643.1931  st 4 
Cr V 139.35 500 Cr m 1643.20 100 
Fe II IJ39.4A3 600 8 Ni 11 1643.27! 80 
O IV 1639.430 15 Ni I' 1643.334 20 

Cr III 1639.46 10 Cr III 1643.34 80 
0 VII 1639.58 Se I 1643.39 300 4 
Fe I! i 0.39.6*. 2 Cl IV 1643.40 100 
Ge ! 1639.641 ■■ V II i'>A43 300 18 
Ge 1 1639.7300 st 6 Fe II !o43."b 300 42 

O IV 1639.842 10 As II 1643.61° 5 
Cr III 1639.90 20 o v 1643.68 560w 
Cu III 1639.960 5 Mn III 1643.702 30h 7! 
As 1! 1639.979 5 Ca II 1643.770 200 5 
Ni III 1639.996 25 As I 1643.79 2 

Co I! 1640.127 20 Cr 11! 1643.86 50 
V II 1640.15 .150 18 Cr V 1644.00 400 
Fe II 1640.150 240 43 Ni I! 1644.040 U 
Si 1 1640.267    st !     A 104 Ni  II 1644.137 6 
He II 1640.312    P 333 

_    ,2_   1 
Al  II 1644.2348 100 

935 
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1644 3.1 
FINDING  LIST 

l-'lemem Wavelcr.mh Intensity Multjplet 

As I 
V II 
Ca II 
Ni ill 
Ge I 

Cr IV 
V II 
Fe II 
A; II 
Zn III 

Se III 
Mn Ii: 
C III 
Mn III 
Mg IV 

Ge I 
Cr III 
Mn JI 
Zn H 
As II 

Ni II 
P III 
Mg I 
Co HI 
Cr in 

Fe II 
Zn IV 
Mg I 
Cr III 
Mn III 

V III 
Cu I 
Mn II 
Co III 
Ge I 

Fi II 
Zn IV 
Kr III 
Mn III 
As II 

Ge 1 
P III 
Fe II 
Zn II 
Ni II 

Cr III 
Zn II 
Co II 
Fe II 
Mn IV 

Mn III 
Cl IV 
V III 
Ge IV 
C- III 

Mn H! 
Ni II 
Zn III 
Cr PI 
F III 

M£ HI 
V ill 
Zn 
Cr III 
Co III 

164433 5 
1644.334 4 
1644.442 360 
164.'..466 I 
1644.5"! 

1644 63 50 
1644.665 * 
1644.76 1 
1644.8089 ICO 
'644.820 100 

1644.87 100 
!W4.% Oh 
1645.03 100 
1645.03 15h 
1645.06 5 

1645.1146 st 1 
1645.16 50 
1645.32 10 
1645.389 JO    A 
1645.590 1 

1645.654 0 
i645.91 200 
1645.930 0 
1645.986 6 
1646 ! 5 70 

1646.182 400 
1646.290 8 
1646.3        P 
1646.56 20 
1646.59 2h 

1646.69 200 
1647.030 Oh 
1647.07 1 
1647 100 0 
1647.1222 st 2 

1647.159 500 
1647.16i -» 
1647.36 40 
1647.46 250 
1647.527 10 

1647.5310 st 3 
1647.55 300 
1647.55 2 
1647.571 8   -A 
1647.637 10 

1647.7! 5 
1647.754 5   -A 
1647.758 20 
1647.76 2 
1647.773 300 

1647.827 30 
I64S.04 10 
1648.10 75 
1648.14 60f 
1648.36 50 

1648.375 K*>h 
1648.381 1 

1648.406 ■, 

1648.58 10 
1648.608 6 

1648.822 4 
1648.99 100 
1649.055 15 
1649.13 50 
1649.153 1 

Riemen! 

Ge II 
Co III 
Co II 
Ni II 
Fe II 

Wavelength 

1649.1942 si 
1649.265 
1649.302 
l64P.5y6 
1649.423 

1649.4575 
1649.50 
1649.51 
1649.52 
1649.572 

1649.771 
1649.858 
1649.905 
1649.93 
1650.: ,9 

1650.14 
1650.200 
1650.211 
1650.2945 st 
1650.301 

1650.319 
1650.40 
1650 412 
1650.535 
1650.573 

1650 630 
1650.704 
1650.764 
1550.835 
1650 842 

1650.91 
1650.974 
1651.02 
1651.0279 st 
1651.165 

1651.21 
'.651.32 
1651.35 
1651.5288 st 
1651.56 

1651.61 
1651.685 
1651.7        p 
1651.721 
1651.739 

1651.758 
1651.783 
1651.87 
1651.92 
1651.9547 st 

1651.991 
1652.010 
1652,024 
1652.08 
1652.182 

1652.218 
1052.241 
1652.270 
1652.288 
1652 347 

1652.355 
1652.416 
1652.44 
1652.46 
1657.489 

Intensity 

500 
40t! 

100 
13 

300 

25 
150w 
150 

1 
400 

100 
600 

3 
40 

5r 

1000 
1 

20   -A 
4 
5r 

1 
75 
14 

100 
300 

12(1 
400 
250 

10 
0 

20 
20 
30 
25 
10 

100 
10 
80 

3 
100 

4 
350 

20r 
100 

8 
0 
1 

20 
6 

320 
150 

1 
50 

1 

12 
10   -A 
13 

3 
1 

3 
60 

0 
150h 

10 

1652.489 

Multiple! 

36 

42 

139 

68 

!7 
I 

12 

12 

68 

25 

21 

30 

36 

I 
12 
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1652.52 FINDING  LIST 1660.88 

Element Wavelength Intensity Multiple! Element Wavelength Intensity Muiüplet 

Cr V 1652.52 200 Fc III »656.831 150 
Zn III 1652.541 3 Ni II 1656.840 3 
Ni 11 1652.726 10 C I 1656.9282 st 300 •> 
Co III 1652.791 2 36 Co II 1656.948 60 
Ni !I 1652.839 15 C I 1657.0078 st 1000 2 

Ni III 1652.866 300 Co II 1657.028 80 
Mr, II 1652.91 10 Fe I! 1657.049 4 42 
Na I! 1652.921 20 Cr III 1657.18 1U 
Zn II 1652.931 5   -A Mn III 1657.20 10 
P I 1652.97 30 Ni I! 1657.313 10 

M:i II 1653.00 2 C I 1657.3797 st 300 2 
Cr III 1653.06 10 Co II 1657 400 20 
Li II 1653.076 60 Cr III 1657.45 20 
Ni III 1653.119 200 Fe II 1657.531 30 
Li II 1653.132 100 Cr III 1657.71 40 

Li II 1653.212 20 Zn IV 1657.790 5 
Ar II 1653.322 100 Ni IV 1657.878 200 
Ni II 1653.369 i8 C I 1657.9070 st 3«) 2 
Si I 1653.3760 st 40 25 Co II 1657.933 3C 
Cu III 1653.399 5 C I 1658.1222 st 350 2 

Fe II 1653.40 0 Co II 1658.145 40 
V III 1653.41 25 Zn 11 '.658.245 60   -A 
Mn ill i653.57 400 25 Cr III 1658.30 20 
P i 1653.68 24 Mg I 1658.311 20 
Ni II 1653.687 10 Kr 11 1658.358 40 

Zn III 1653.697 60 Mn II 1658.37 3 
Ni II 1653.779 10 Ge I 1 ■••58.3752 si 3 
Mn II! 1653.823 50 Co 11 1658.377 20 
Mn IV 1653.833 750 V III 1658.42 200 
Ai I 1653.92 4 Cu III 1658.472 100 12 

Fe :i 1654.06 1 Cr III 1658.63 20 
i-e 11 1654.111 100 68 Mn III 1658.68 6w 25 
V III 1654.14 25 Na III 1658.7! 40 
Cr III 1654.23 10 Fe II 1658.771 300 4: 
Ge II 1654.46 75h Mg IV 1658.868 lOu 

Fe II 1654.476 100 42 Cr III 1658.93 !20h 
Cu III 1654 574 150 12 Mg I 1659.0       P 
Cu IV 1654.655 190 Co 11 1659.062 30 
Cr III 1654.79 10 Ge II 1659 22 31) 
Fe II 1654.91 0 Mg Hi 1659.244 12 

Zn III 1654.950 5 Mn IV 1659 249 700 
Si ! 1655.012 Ih 25 Cr III 1659.26 IOC 
Zn II 1655.020 30   -A V HI 1659.27 50 
Mn II J655.C4 I Ni III 1659.438 10 
Fe II 1655.042 20 68 Fe II i 659.483 400 40 

Co II 1655.089 20 Mn II 1659.50 0 
Cu I 1655.318 3Gr 29 Mn III 1659.602 100 24 
Cr III :655.48 70 Co III 1659.757 2 58 
Fe I! 1655.50 3 Kr HI 1,59.81 40 
Cr V 1655.55 250 Cr III 1659.82 30 

Ni IV 1655.643 80 V III 1659.94 25 
Ni II 1655.749 1 Cu 11 1660.0009 25 169 
N V 1655.88 40 49 Mn II 1660 06 10 
Ni II 1655.903 0 Cr III 1660.24 80 
As II 1656.004 5 Zn II 1660.247 4    A 

Mn IV 1656.046 450 V III 1660.25 50 
Ni III 1656.126 250 Cr III 1660.44 10 
Mn IV 1656.166 550 Si I 1660.4748 st 15 24 
C I 1656.2665 st 350 2 Mn II 1660516 10 
Cu li 1656.3219 20 169 V H 1660.53 80 109 

Mn IV 1656.388 790 As II !f,60.354 500 
Mn I'l 1656.510 3 Cr :;; 1660.70 i M> 

Co II 1656.669 30 Ge I 1660 7955 st 2 
As II 1656.704 50 O III l**e.Suji 20 
Fe II 1656.73 4 I\- 11 1660.88 1 

937 



. S*0.887 
FINDING  LIST 

Element Wavelength Intensity Multiplct r Klement 

Cu  III 
Ni II 
Cr HI 
F III 
Si II 

Cu IV 
V II' 
Co II 
Zr. II 
Mn IV 

Ge 1 
Fe II 
Co III 
Be I 
Zn II 

F III 
Mn II 
Cr 111 
V III 
Si II 

V III 
Ni III 
Cr III 
Ar II 
Zn III 

V II 
Ni III 
Fe II 
V III 
Ni II 

Fe II 
Mn II! 
B I 
Zn II 
As I 

Mn ill 
Ni H 
Mn III 
Ge I 
Cu H 

Cr III 
ti I 
V III 
Fe II 
Mg III 

V II 
Zn III 
Co III 
Ge I 
Ni II 

V Ü 
Mn II 
C.t- II! 
Fe Jl 
\   ill 

C-  ill 
Zn 
Cu I 
Ni II 
Zn I! 

Cr III 
Ni II 
Ni II 
Si I 
Cu I 

1660.887 
1661.018 
1661.02 
1661.025 
1661.059 

1661 259 
1661.27 
1661.281 
1661.306 
1661.324 

1661.3453 s 
1661 347 
1661.422 
1661.478 
1661.495 

1661.505 
1661.576 
»661.58 
1661.62 
1661.633 

16M.73 
1661.786 
!661 93 
1662.253 
1662 2:9 

1662.28 
1662 .;•.;■ 
i662.36V 
J662.4I 
1662.473 

1652.43 
1662.533 
1662.605 
1662.695 
1662.76 

1662.827 
1662.892 
1662.943 
1662.9860 st 
!663 0020 

1663.Ji 
1663.035 
1663.07 
1663.221 
1663.287 

1663.34 
166.3.344 
1663.500 
1663.5393 si 
1663 563 

1663.60 
1663.653 
1663.75 
1663.70 
1663.82 

1663.94 
1664.265 
166-! 303 
1664.316 
1664.326 

1664.35 
1664.38-; 
1664.45? 
1664.511!   st 
1664.708 

15 Mn IV 
20 Co 11 
10 

I 
V II 
Cr III 

3h-A 28 Zn 

10 Cr III 
600 Co in 

50 Ge I 
2   -A Zn III 

350 V  III 

5 
1 
2 

1000 
4    A 

0 
20 
15 
Ih-A 

15 
200 
40h 

500 
2 

5 
! 

10 
15 
20 

I 
3 

50 
15    A 

2 

0 
75 
0 
3 

60 

20 
iOO 
200 
300 

30 
40 

i 
iO 
16 

150 
3 

40 
2 

150 

30 
5Ü 
iOr 
10 
0   - 

150 
2 
8 

35 
10: 

41 
58 

28 

34 

42 

181 

34 

109 

Ni II 
Cr III 
> III 

Mn III 
V III 

Ni III 
Cr III 
Ni II 
Fe I' 
Ni III 

O HI 
Mn III 
Co II 
Si I 
Co II 

F III 
Cr III 
S I 
V 
Zn IV 

Ni II 
Ni HI 
B I 
Mn IV 
v II 

Se 11 
Si II 
13 I 
Cr III 
Cr III 

Cc 1 II 
Si 1 
Cr III 
Mn IV 
V 11 

Mi 1 HI 
Ge I 
V II 
Fc I! 
Zn 11 

Cr III 
Ni IT 
V  1 0 
V i [II 
Co III 

24 
II 

Mn III 
Ne II 
Ni II 
Cr HI 
Cr III 

Kr II 
Mg I 
Si I 
Na II 
Zn 11 

Wavelength 

1664.733 
1664.824 
1664 87 
1664.90 
1665 072 

1665.18 
1665 269 
1665.2751 st 
1665.352 
1665 40 

1665 477 
1665 53 
1665.62 
1665.70! 
1665.7! 

1665.859 
1665.98 
1666.045 
1666.06 
1666.102 

:666.153 
1666 255 
1666.316 
166,5.3762 st 
i666.406 

1666.652 
1666 66 
1666.6875 
1666.76 
1666.760 

1666.828 
1666.828 
1666 869 
1666.995 
1667.084 

1667.15 
1667.267 
1667.291 
1667.32 
1667.44 

1667.534 
'.667.6288 st 
1667.63 
1667.651 
1667.66 

1667.698 
1667.8015 st 
1667.88 
1667.91 
1667.911 

1667 92 
1667.930 
1668.03 
1668.03 
1668.032 

l'o68.047 
1668.057 
1668.122 
1668.24 
1668.33 

166S.416 
1668.431 
1668.5204 st 
1668.569 
1668.585 

Intensity 

750 
10 

5 
10 
20 

20 
10 

5 
6 

200 

4 
70 
50 
15 

250 

20 
20 
0 
0 

20 

250 
iOh 
40 
60 
40 

150 
100 
500 

10 
60 

4b 
20h 

150 
800w 

1 

200 
0   -A 

200 
20 
30 

!0h 
70 

120 
100 
100 

20h 
6 

:o 
i 

5   -A 

20 
4 

300b 
300b 

1 

Hi 
40 

I 
100 
so 

20 
50 
70 
35 

!668.585 

Multiplct 

23 

24 

23 

28 

23 

109 

24 

34 

17 

23 

23 
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1668.655 FINDING   LIST 1675.726 

Element Wavelength Intensity Multiplet hlemenl Wavel/.ngth Intensity Mukiplct 

Co ii 1668.655 Mn 111 1672 009 10 
V HI 166«.72 50 Cr III 167/03 10 
Mr. Ill 1668799 0 P ! 1672.05 105 
C'l VII 1668.8 Zn HI 1*72.120 5 
Cr III 1668% 70 Co III ! 672.133 0 

V III 1668.98 too Ni III 1672.213 50 
Fe II 1668.99 2 F HI 1672.341 3 
Mn HI 1669.032 200 V  11 1672.44 i.5u 17 
Ar 11? 1669.10 50 6 P I 1672.48 270 
V  III 1669.20 15 Si I 1672 5961  st 80 :3 

Cu III .669 273 5 St IV 1672.612    P 27 
Zn III 1»69.297 2 Cr II! 1672.64 200 
Ai  III 1669.30 250 6 Cu II 1672.7757 10 110 
Ga 11 1669.38 150 Mn III 1672.974 200 
Mn HI 1669.404 200 Cr III 1673.00 20 

Zn II 1669.453 2   -A Zn III 1673.049 100 
Me I 1669.51      P Ar III 1673.14 50 6 
Na III 1669.52 oOd Co II 16V3.199 10 
Na III 1669.52 60d V HI 1673.23 10 
Cr III 1669.58 20 Ar HI 1673.24 150 6 

Mg IV 1669.588 50 Si HI 1673.315 140 58 
Ar III 1669.67 350 6 Co III 1673.325 2 
Mn HI 1669.691 2 Ar III 1673.43 350 6 
Zn III 1669.699 2 Cu I 1673.440 5 29 
Co II 1669.915 26 Fe II 1673.462 300 10? 

Cr III 1669.97 150 Cr III 1673.58 50 
V II 1670.01 100 109 Na II 1673.649 15 
Mn IV 1670.078 700 Mn IV 1673.653 10 
Cu III 1670 140 250 19 Ni ill 1673.659 10 
Cr III 1670.27 50 Co II! 1673.679 4 

Mn HI 1670.315 3 P IV 1673.76 20 
F II! 1670 388 5 GO Cr III ',673.77 lOOd 
Cr III 1670.45 150 Ge I '673.850 1 
Zn III 1670.456 20 Ca II 1673.860 120 
Ge I 1670.6085 st 9 V 111 1673.9! 150 

Zn II 1670.617 2b -A 
1 
j     P 1? 1673.94 3 

Zn HI 1670.617 2b Co II 1673.956 20 
V III 1670.66 301) Ni II 1674.000 10 
Ne II 1670.737 20 v in 1674 09 80 
Fe 11 1670.742 500 40 Fe 11 1674.254 40 4! 

Al II 1670.7867 1000 2 P HI 1674.26 1 
Cr III 1670.80 20 Ge I 1674.2703 st 9 
V II 1670.90 50 34 Ne II 1674.290 60 
Ni II 1670.935 7 Zn III 1674.291 12 
Ge I 1670.9490 st 2 Mn III 1674.408 3n 

Ge I 1671.0096 si 3 Kr II 1674.577 SO 
Fe I! 1671.010 20 40 Cu III 1674.602 25C !8 
Mn III 1671.015 200 P I 1674.61 690 2 
P I 1671.07 210 Fe II 1674.716 80 40 
Si ; 1671.1168 st 40 23 Cr III 1674.73 150 

Se I 1671.15 500 3 Li I 1674.76 -A. 
Zn II 1671.313 20  -A '<    V III 1674.85 10 
Cr III 1671.40 10 |    Co II 1674.953 30 
Mn III 1671.474 30 Zn II! 1675.059 3 
Cu I 1671.484 3 m Si I 1675.2053 st 200 23 

V I 1671.49 105 Se I 1675.27 500 3 
Ni 11 1671.514 12 Mn III 1675.329 3 
Ni IV 1671.645 70 Mn IV 1675.472 250 
P I 1671.68 540 2 Mn III 1675.52 200 
Zn III 1671.779 3 Ge 1 1675 5605 st 7 

Cr III 1671.85 30 Ar 11! 1675.58 350 6 
F II! 1671.870 "". Ar HI 1675.64 200 6 
Na II 1671.886 35 Mg III 167.5.710 2 
C'i III 1671.886 250 18 Cr 11! 1675.72 200 
Mn IV 1671.995 600 N IS 1675.726    P 150 
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1675. 

Kleinen' 

FINDING  LIST 
16X4.51$ 

Ni III 
V III 
Ma III 
Cr III 
Ge II 

Ni II 
Zn III 
Cu III 
Zn II 
Zn III 

Si I 
Fe II 
Mn III 
Cr III 
Kr II 

V III 
Zn III 
Ni II 
Cu III 
F III 

Zn IV 
Cr HI 
Cr III 
Fc II 
V II 

Co III 
Cu IV 
Ge II 
Mn IV 
Mn III 

P III 
Cr III 
Ni II 
Ni II 
Mn  I? 

Zn III 
Na III 
Mn ."V 
Ni II 
Si I 

O III 
Ni II 
Cu III 
Zn III 
V III 

Cr HI 
Zn HI 
Oe II 
Cr Hi 
Fe II 

Co II 
Mg III 
Ni IV 
Co Hi 
Cr ;II 

Mn IT 
Co III 
V HI 
Zn II 
P I 

1675.75 
1675.755 P 
1675.776 
1675.788 
1675.920   ? 

1676.05s' 
1676.08 
1676.147 
1676.20 
1676.26 

1676.317 
1676.443 
1676.469 
1676.692 
1676 692 

1676.8207 st 
1676.853 
1676.95 
1676% 
1677.058 

1677.18 
1677.216 
1677.297 
J677.373 
1677.397 

1677.399 
1677.54 
1677.68 
1677.847 
1677.88 

1677.90) 
1677.908 
1677.99 
1678.018 
1678.08 

1678.12 
1678.41 
1678.447 
1678.476 

1678.728 
1678.74 
1678.827 
1678.94! 
1678.992 

1679.06 
1679.068 
1679.15! 
1679.180 
1679.19 

1679.25 
1679.321 
1679.335 
1679.38 
1679.381 

1679.423 
1679.470 
1679.478 
1679.481 
1679.53 

1679.55 
1679.578 
1679.6-1 
1679.667 
1679.71 

100 
300 
300 

3 
100 

1 
f 

3 
150 

0 

3 
20b 

8 
2b- 
2b 

15 
20 
30 

100 
160 

25d 
5 
1 

100 
600 

2 
10 
10 
10 
30 

3 
21 

5 
30 
in 

!0 
100 

5 
10 
2 

2 
20 
0 
! 

400 
7 

200 
0 

300 

300 
2 
2 

150 
300 

40 
4 

150 
I 

120 

60 
4 
5 
5   -. 

900 

2i 
41 

17 

23 

22 

12 

72 

!02 

23 

Sc HI 
Cr HI 
Ge I 
Mg IV 
Ca II 

Ca II 
Co II 
V V 
Cu II 
Mn II 

Fe II 
V HI 
Ni HI 
Co III 
Ne II 

V HI 
Co IK 
Sc HI 
Fe II 
F II! 

V II 
Ge I 
F III 
Cu HI 
V III 

Li II 
Ne II 
A! II 
Zn III 
V 

Ni III 
Cu III 
Co II 
V II 
Co II 

Cr HI 
Ni III 
Kr II 
'/«     fFT "«     All 

Si I 

cu in 
Zn II 
V il 
Mg IV 
Mn IV 

Si I 
Cu II 
Cu II 
C! Ill 
Cu II 

V II 
Mg I 
Ni III 
Cr III 
Co II 

V II 
Ni III 
Co 11 
F III 
Fe II 

Cr III 
Cr HI 
Zn HI 
Ca HI 
Ni III 

lf-79.824 
1679 83 
1679.9868 st 
1679.987 
1680 051 

1680.129 
1680.187 
1680 ! 99 
1681.5!!8 
1680.40! 

1680.41 
1680.44 
1680.532 
1680.734 
1681.035 

1681.05 
1681.074 
1681.105 
1681.12 
1681.182 

1681.22 
168!.3426 st 
1681.478 
1681.481 
1681.56 

1681.667 
168! 683 
1681 8089 
1681.858 
1681.91 

1682.029 
1682.044 
1682.124 
1682 «7 
1682.355 

1682.36 
1682.443 
1682.622 
1682.656 
1682.6734 st 

1682.695 
1682.698 
1682.997 
1683.016 
1683.115 

1683.1189 st 
1683.1549 
1683.1585 
1683.18 
1683.1884 

1683.392 
1683.4! 2 
1683.47! 
168S.50 
1683.518 

1683.548 
1683.688 
!683.765 
:i83.99! 
1684.005 

1684.02 
1684.14 
1684.38! 
1684.392 
1684.515 

10 
100 

2 
300 
200 

20 
20 
100 

1 
40 

1 
250 
10 
0 

50 

5 
2 

14 
1 

150 

50 
7 

10 
150 

5 

400 
120 
80 

1 
10 

:o 
5 

20 
5 

100 

60 
i 

120 
1 

70 

15 
5 -A 
2 

500 
450 

3 
40 
40 
10 
40 

1 
100 

2 
40 
70 

2 
30 
60 
6 
2 

110 
39 

23 

18 

16 
24 

16 

21 

26 

22 

150 
100 
6 

25 
i 
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1684 5« FINDING  LIST 1691 470 

Kl<:mcni Wavelength Intensity MulUpkt Klcmcnt Wavelength lnlensiiy Multiple! 

Mn 11 1684.58 10 75 Mn 11 1688.13 2 
Mn IV 1684.604 0 Ci   ill 1688.15 10 
Cu I!! 1684.642 250 12 Zn II I&88240 15b-A 
Cu I 1684.674 20h 28 Zn III 1688.240 15b 
Mn II 1684.71 10 i-e II 1688 280 2 102 

Zn 11 1684.802 3   -A Co II 16X8.«8 2C 
Mn IV 1684 809 0 Se II 1688.356 180 7 
Kr II 1684.845 20 Cr HI 1688 39 40 
N; I! 1684.952 70 Fe II 1688 401 8 41 
V II 168^.014 5 Zn III 1688.589 100 

Cr IV 168502 40 Cu ill 1688.618 50 27 
Ni III 1685085 5 !' I 1688.64 9 
Mg I 1685.13      P Ca HI 1688 770 450 
Zn III 1685.1% 4 Se I? 1688.79 60 
Ge 1 1685.2221  si 3 Cu I 1688.865 15 27 

Cr HI 1685.38 10 Al HI 1688.958 
Ni I! 1685 465 8 V  II! 1689.04 150 
V HI 1685.47 50 Cu HI 1689 051 100 24 
Cu I 1685.68? 25r 10 Ni HI 168V.121 5 
Cr HI 1685 85 150 Cr III 1689 14 10 

Co II (685.882 20 P I 1689 25 105 
Zn II > (4:3 942 5b A Mn II 1689.25 2 
Zn ill 1685 942 5b Co III 1689.283 1 
I-e I! 1685.954 100 41 Si I 1689.2902 Si 60 21 
Ni II 1685.965 9 Cr 111 1689.46 100 

Mn IV 1685 967 300 Ar II 1689.470 50 
Ni !I! 1685.977 5 Mn 11 .089.48 50 39 
P I 168599 360 6 CI HI 1689.50 100 
Zn III 1686.039 6 Mn II 1689 611 15 75 
Ar II 1686 076 50 Cr HI 1689.77 80 

V II 1686.19 10 33 Zn 11 1689.818 25b -A 
Cu III 1686.214 150 22 Zn HI 1689.818 25b 
Ni HI 1686.216 75 He 11 1689.828 200w 85 
Al 1! 1686.2505 100 Mn II 1689.84 4 102 
Cr III 1686.44 40 Co III 1689.858 20 22 

Fe II 1686.455 160 40 Si I? 1689.921 1 
Ci VII 1686.5 Cr HI 1690.00 30 
Zfi 11 1686.502 25   -A Ge I 1690.0349 St 10 
V II 1686.550 10 Zn HI 1690.111 3 
Al HI i686.676 Mn IV 1690.125 500 

Fe II 1686.692 40 39 P I 1690.17 30 
V III 1686.74 50 Cr ill 1690.28 300 71 
V II 1686 748 15 Mn 11 1690.32 0 39 
Si 1 1686.8185 si 100 21 V in 1690.35 1.5 
Co II 1686.934 70 Ni III 1690 372 20 

V HI 1686.95 150 Fe II 1690.45 0 
Mg IV 1687.03 Cr III 1690.52 20 
Cr 111 1687.03 150 Ni HI 1690 634 5 
Cu I 1687.043 ?0r 10 Se I 1690.70 500 3 
Co II 87.069 60 Cr HI 1690.72 10 

Mg UI 1687.091 250 Fe II 1690.759 lt>0 85 
Si I 1687.0973 st 20 21 Si I 1690 7889 si 60 21 
Cu HI 1687.134 300 12 Ni II 1690.814 12 
V I! 1687.40 25b 33 P I 1690.90 9 
V III 1687.40 25b Ge I 1690.9030 St 4 

Kr II 1687.456 80 Ni III 1690.974 15 
S I 1687.5305 450 Cu 1 1691.076 30 27 
Cr III 1687.56 70 Gc I 1691.0897 Si 20 
M IV 1687.60 50 20 Cr III 1691.09 50 
N IV 1687.82 100 20 Ni II 1691.231 11 

Co 11 1687.868 10 Mn II 1691 248 40 39 
V III 1687.87 200 Fe II 1691 271 160 41 
Ni HI 1687.897 400 25 Co II 1691.339 30 
Cu I 1688.W :o 28 Mn il 1691.45 1 
N  iV 1688.il ISO 20 Zn II 169) .470 1    -A 

H   He   Li ftc   H   C   N   O   V   Ne Na   Mg   Ai   Si P   S   CI   Al    K Ca   Sc   Ti   V   ( r   Mn   Fe   Co Ni   Cu Zn   Ga   de   As   Sc   Br   Kr 
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1691 592 FINDING  LIST 1699.349 

>■ lernen: Wavelength Intensity Multiple! K lenient Wavelength InU-nuty Multiple; 

Zn II 1691.592 1      A i!     Ni II 1695.594 8 
(<e : 1691.6254 st 7 Ni  ill 1695 599 30 
Cr III 1691.64 5u Cr in 1695.77 70 
Mn IV 1691.6S4 750 Ga II 1695.81 250 
Na III 1691.70 no Ge I 1695 8597 st 8 

P I 1691.75 60 Ni III 1695.910 5 16 
Cr ill 1691.76 40 Co III 1696.008 200 22 
Ca II 1691 779 80 Ni III 1696.195 5 
P IV 1691.81 40 Cu III 1696.202 8 
Ge 1 1691 8656 st 7 Si I 1696.2065 st 200 18 

As I 1691.87 7 Cr III 1696.27 70 
V III 1691.90 75 Fe II 1696.463 10 84 
V U 1692.11 100 33 Mn II 1696.5! 60 
Ni III 1692.219 3h N HI '.696.54 150 
Cr III 1692 31 30 Cr III 1696.64 600 71 

Mn II 1692 34 2 Ge I 1696.7160 st 8 
Mn 11 1692.46 10 102 Fe II 1696.794 160 38 
P 1 1692.48 15 Cr ill 1696.85 20 
Ni III 1692.514 1000 16 N IV 1696.86 150 18.91 
Fe II 1692 516 1 38 P III 1696.92 100 

Zn ill .692.554 X Co III 1696.980 1 
Cr III 1692.63 20 N III 1697.06     P 10 
Cu I 1692.654 5h Fe II 1697.13 0 
Mg IV 1692.704 200 Kr II 1697.189 20 
Cu III 1692.706 150 17 Mn II 1697 19 80b 75 

V III 1692.82 10 Mn II 1697.19 80b 39 
Mn IV 1692.829 0 Mg III 1697.282 250 
Cr III 1692.89 6O0 71 Cr III 1697 43 60 
P II! 1693.03 100 Fe II 1697.43 1 
V II 1693.09 100 33 Zn III 1697.433 1 

Mn IV 1693.150 750 Mn II 1697.53 12 102 
Ni II 1693.177 10 Cr III 1697.84 40 71 
Si I 1693.2934 st 125 18 V II 1697.90 20 33 
Cr III 1693.43 30 Si I 1697.9409 st 250 18 
Si I 1693.4681  st 60 21 Co III 1697.988 160 22 

Fe II 1693.477 10 85 Cr 10 1698.03 40 
V II 1693.49 120 33 N HI 1698.08     P 100 
Ni III 1693.559 3 16 Mn II 169S.127 10 39 
Fe II 1693 61 0 Ni III 1698.176 50 25 
Cr III 1693.7? 20 Ca II 1698.183 160 

V 11 1693.756 15 Fe II 1698.190 10 40 
V III 1693.76 75 V HI 1698.24 50 
Co II 1693.786 20 Mn IV 1698.298 800 
Co II 1693.846 20 Ni III 1698.381 5 
Fe I! 1693.936 10 41 Ni II 1698.400 4 

P I 1694 06 300 6 Fc H 1698.43 0 
Mn (I 1694.24 50 Ge II 1698.43 0 
Ni III 1694.307 5 Cr III 1698.55 30 
Ge I 1694.3424 st 4 V III 1698.68 10 
Ni II 1694.384 2 Mn IV 1698.695 750 

Cr IX 1694.4 f Cr III 1698.75 200 
Nc I! 1694.481 40 Mg IV 1698.806 100 
P 1 1694.50 !20 6 N III 1698.87      P 100 
Cr III 1694.53 70 Mn IV 1698.911 400 
Ni HI 1694.582 2 Ca III 1698.939 450 

Ne II 1694.600 80 Ni ill 1699.024 10 
N III 1694.72      P 10 N IV 1699.03 200 18.91 
V III 1694.78 iOOOb Zn III 1699.036 2 
Ne II 1694.786 90 Mn IV 1699.062 700 
Ne II 1694 878 60 Cu II 1699.0953 60 

Cr III 1694.92 70 Cu II 1699.1023 30 
Fe 111 1695.036 150 Fe II 1699 193 40 85 
P I 1695.35 45 Kr II 1699.297 160 
Zn III 1695.407 100 | N III 1699.32 250 
Si I 1695.5074 st 90 18 Ni III 1699.349 8 
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1699 3 S FINDING   LIST 1706 170 

KlcRicni Wavelength Intensity Multiple! Klcmcnt Wavelength Intensity Multiple! 

Cr III 169935 10 Co 111 1702.790 100 22 
Zn 11 1699 471 3    A Fe II 1702.8! 3 
Cu III 1699 581 0 Zn I! 1702.836 2   -A 
Mg IV 1699 686 100 S>  I 1702.8694 st 70 16 
Si 1 1699.7162 st 10 18 Cr II! 1702.89 80 71 

V III 1699.75 5 As I 1702.94 3 
Ni II 1699.772 2 Cu Hi 1702.994 250 l> 
Cr 111 1699.8« 20 Mg III 1703.108 7 
N  III 1699.88      P 200 V  HI 1703 12 5 
Co III 1699.880 0 N   V 1703.218 60 45 

Se I» 1699.90 80 Mn 11 1703.37 5 101 
Zn III 1700 053 5 Mg IV 1703.387 150 
Cr III 1700.12 20 Ni 11 1703 408 25 <; 
F II 1700.185 10 Ni ill 1703.467 50 16 
Cr ill 1700 29 200 34 V  ill 1703.70 50 

Mo !I 1700.34 100 Cr  III 1703.73 40 
Si 1 1700.4193 si 90 18 Mg III 1703 731 20 
V 11 1700.47 30 33 Cu  I 1703.843 30r 8 
Mn II 1700 60 1 Ni III 1703.925 3 
Si I 1700 6360 st 80 16 Cu 111 1704.072 5 

Ni 11 ',700.665 1 Ni  III 1704.128 10 
Mn 1! 1700.69 3 10! V  HI 1704.17 iOOd 
F II 1700.691 10 Zn II 1704.178 2b-A 
1   II 1700.767 10 Zn HI 1704.17« 2b 
Zn IV 1700.788 2 Mg Hi 1704.368 4 

F 11 1700.83! 40 Si I 1704.4416 st 100 17 
Zn III 1700.976 1 Zn III 1704.475 0 
Cu III 1701.023 200 31 Cr IV 1704.48 10 
Cr III 1701.05 30 Cr IV 1704.57 10 
Ni II! 1701.081 10 Zn I! 1704.577 0   -A 

As 1 1701 16 15 Ni  III 1704.641 60 
As I 1701.22 15 Fc II 1704.652 10 39 
Cu I 170'..292 10 30 V  III 1704.68 50 
Cr ill 1701.32 20 34 F 11 1704.696 10 
Ar 11 1701.358 100 Cr Hi 1704.79 10 

Zn II 170! 398 4   -A Co III 1704.817 1 
Cr III 1701.48 600 71 F II 1704.834 40 
Ni li 1701.504 2 Mn II 1704.87 15 102 
Ni III \~<y.. 399 60 30 Si II 1704.967 2h 10.01 
Zn II 1701.766 12   -A Zn III 1704.971 !0b 

Co III 1701.770 0 Zn IV 1704.971 !0b 
V III 1701.86 50 S I i 704.986 5 
Fe 11 1701.952 40 85 Mn IV? 1705.!! 100 
F II 1701.993 40 S I 1705.115 3 
N IV !702.006 250 18.91 Zn III 1705.115 2 

V 1702.0! 10 V III 1705,19 40 
Fe II 1702.043 500 38 Cu II! 1705.333 150 21 
Cu III 1702.102 200 1! Cr III 1705.36 10 
F II 1702.130 200 Mn HI 1705.497 3 
Ni II 1702.150 1 Ni I! 170.5.58! 11 

Ar I! 1702.188 100 Mn iV 1705.631 20 
Cu III 1702.190 150 26 Cu III 1705.633 200 30 
Ge II 1702.20 Oh As I 1705.74 4 
Zn II 1702.210 10b-A Cr III 1705 76 lOh 
Zn III 1702.210 10b Zn 1705.833 10 

Cu IV 1702.253 20 Mn IV 1705.931 10 
N. 11 1702.265 7 Cr HI 1705.96 80 
N  V 1702.30     f 50 45 Ar 11 1705.980 100 
Cu li! 1702.349 15 26 Zn III 1705.997 !5b 
Gc I 1702.3873 st 4 Zn (V 1705 997 15b 

Co III 1702.506 1 Ni 111 1706.041 10 
Zn ill 1702.540 7 Co II 1706.088 20 
Ni HI 1702.591 10 Fc II 1706.142 20 38 
Si I? 1702.6978 ', Cr  III 1706 15 50 
Fc II 1702.74 3 Ni II 1706 170 • 
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1706.22 FINDING  LIST 1715.17 

Ikmcni Wavelength intensity Multiple! Hlctnent Wavelength intensity Multiple! 

V III 1706.22 100 Ni II 1710.032 3 
Ni Hi 1706 246 15 Zn 11 1710 052 10   -A 
S I 1706.560 10 10 Mg 1 171007      P 
p I 170641 180 Cr HI 1710.10 ■*o 
Mn II 1706.57 10 Mn HI 1710 138 2 

Cr IV 1706.65 30h V il 1710147 2 
Zn III 1706 659 100 As 1 1710.16 7 
Sc I'- 1706.70 40 Fe HI 1710.374 200 
Co 11 1706.823 80 Cr 111 1710.60 20 34 
Co II 1706.937 20 Si    17 1710744 1 

Mg 1 1707.064 150 S: Ii 1710.826 10h 10 
Si I 1707 1148 st 8 16 Ar 11 1710.909 50 
S 1 1707.132 8 10 Cr HI 1711.02 200 
Mn III 1707.157 2 Cr III 1711.12.      P s 34 
Zn I! 1707 191 20b -A Co 11 1711.127 10 

Zn III 1707.191 20b Cu HI 1711.257 15 
Ni III 1707.242 10 25 Si I! 1711.2% 20h 10 
Cr 11! 1707.27 30 lu III 1711.437 !5 
Ni III 1707.346 200 25 Co III 1711.531 1 
Co HI 1707.348 200 22 V III 1711.61 100 

Cu 1 1707.391 51 Cr III 1711.63 200 34 
Fe !I 1707.399 40 84 Fe II 1711.658 1 
Ni III 1707.426 200 30 Ni I!! 1711.779 !0 16 
Mn IV 1707.^28 75Ü Mn 11 1711.83 100 
V 111 1707.43 150 Zn III 1711 982 1 

Cr III 1707.43 800 71 Mn II! 1712 134 1 
Zn 1707.449 10 Cr III 1712.24 20 
C» III 1707.500 3 As I 1712.32 10 
P 1 1707.57 120 Cr III 1712.52 10 
Co II '1707.602 80 Mn IV 1712.776 200 

Cr III 1707.78 400 Cr III 1712.85 iO 
Co II 1707.822 50 Ni III 1712.893 5 
V III 1707.89 150 Fe II 1712.997 400 38 
Co i',1 1707.95 i 100 22 Cie I 1713.0806 st 10 
Mn III 1707.995 2 Fc il 1713.20 1 

() V 1707.9% 400 Ar II 1713.218 200 
P I 1708.03 3 Zn II 1713.251 50   -A 
Se I? 1708 04 60 Ni II 1713.285 2 
He II 1708.250 20 84 Cu HI 1713.346 3 16 
Zn III 1708.259 3 Cu I 1713.364 50r 7 

Mn II 1708.267 !00 V 1713.40 50 
Ni II 1708.386 25 Si I 1713.412 8, 05 
P I 1708.45 12 CV ill 1713.43 50 
Cr III 1708.51 10 Kr 11 1713.509 40 
Mn II 1708.55 4 101 Cr IV 1713.69 50 

Ni III 1708.552 50 25 Si I 1713.85 81.05 
Fc II 1708.621 160 38 Ni III 1713,864 10 
Mn Ii 1708.65 6 10! Cr III 1714.01 150 
Mn III 1708.804 0 V HI 1714.04 50 
Zn ill 1708.8% 0 As II 1714.069 0 

P I 1708.90 3 Cr HI 1714.26 10 
Cu III 1708.958 100 71 Zn II 1714.270 0    A 
Cr III 1708.98 60 71 Mn 11 1714.38 100 102 
Cu III 1709.036 350 11 Zn II 1714.457 15b-A 
Zn II P09.243 0   -A Zn IV 1714 457 i.5b 

Co III 1709.395 t Cr III 1 '14.63 4:0 
Cu 1 1709 3% 2 Cu II 1714.6633 0 
Gc III 1 709.40 5 Ni III 1714.698 100 
Zn Ii! 1709.401 4 ÜC  I 1714.7497 st 1 
Fe II 1709.560 10 37 Mg III 1714.783 12 

Ni il 1709.598 200 4 Zn III 1714.800 I) 
Fe II 1709.670 300 84 Fe 11 1715.032 10 m 
Cr IV 1709.89 50 Cr IV 17.5.04 30 
Fc III 1709.892 250 Co II 1715.114 0 
Ni  III 1709.90) 800 16 Cr II! 1715.17 30 
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171524 FINDING LIST 1722.425 

; ,   ' — —  , .  
Klein-: n; Wftwiem intensity Multiple; EicSKSi Wavelength Intensity Multiple: 

T. !1I 715.24 5 Ge 1 1718.6883 st 10 
Mn II 715.25 1 Mn l! 1718.79 15 
Ni III 715.303 650 16 Ni 111 1718.873 20 30 
V 11! 715 32 15 Co III 1718.887 0 
Zn II 715.388 1   -A Fe II 1718.986 20 

Fe II 715.503 240 84 V 1 1719.00 30 
V II 7)5.57 20 Ni ill 1719008 20 
Cr III 71565 20h Zn I! 1719.136 2   -A 
Mn H 71569 10 P I 1719.31 90 
Zn II 715.763 60   -A Ar II 1719.346 200 

Co III 715.768 0 Co III 1719.383 1 
V HI 71579 25 Al II 1719.4460 800 6 
Ge I 715.8355 si 15 Ni III 1719.458 500 16 
Ni 111 715931 100 15 Na III 1719.60 10 
Mn II 715.98 i 2 101 Kr 11 1719.638 240 

Zn III 716.090 4 V  III 1719.77 IOC' 
Mn II 716.14 12 101 Cr in 1719.78 5 
Ca III? 716.189 0 As 11 1719.802 50 
Cr III 716.21 40 71 Ni IV. 1719892 50 15 
Co III 716.25! 40 22 m it 1719.906 5 

Cr III 716.33 40 Kr II 1719.908 120 
Cu III 716.400 5 Cr III 1720.00 80 34 
Zn III 716.467 I Fe II 1720.042 200 84 
V III 716.47 50 Co III 1720.068 4 
Cr III 716.50 .'0 Co II 1720.182 0 

Mn III 716.569 5 Kr II 1720 208 360 
Fe II 716.577 40 39 Cr III 1720.25 SO 
Kr II 716.582 40 Ca III 1720.334 300 
Zn III 716.589 2 Zn III 1720.339 "> 
Kr II 716.657 80 C II 1720.456 10 14.02 

V V 716.722 50 Cr III 1720 51 20h 34 
Mn II 716.78 80 Mn IV 1720.521 750w 
Ge I 716.7844 si 40 Fe II 1720.616 4C0 38 
Ni III 716.886 75 15 Ni III 1720.708 20 25 
Zn 11 716.935 1   -A Mn IV 1720.739 750 

As II 716.962 1 Ge 1 1 "'20.7464 st 8 
F III 716.990 250 C II 1721.012 100 :4.02 
V III 717,01 150 Ni II 1721.092 15 
Mn IV ■'17 043 100 Co III 1721.151 2 

Mn III 717.053 3 Zn III y.l. 151 2 

Cu III? 717.134 3 Cr ill 1721.18 150 
Zn III 717.212 1 Al I! 1721.2435 500 u 
Fe III 7i7.414 150 Ni III 1721.256 200 30 
Cr III 71743 200 Al II 1721.2714 900 6 
V III 717.47 100 Mn IV 1721 406 75C 

Cr Hi 717.65 40 V 11 1721.427. 3 
Ni II 717.700 3 Cr III 1721.43 10 
Cu 11 717 7214 15 110 Mn Hi 1721.61 2 
Zn III 717.880 1 Kr II 1721.632 120 
Cr III 717.92 40 Kr III 1721.64 20 

Fe II 718.123 40 38 Cr III 1721.67 200 
Cr III 7!8.i6 40 Co III 1721.678 1 
Zn II 718.182 1     A C 11 1721.682 200 14 fi 
Ni III 718.184 20 Ni HI 1721.799 0 
Mr. IV? 718.29 400b Cr III '.721.84 70h 

Ni III 718.365 150 15 V III 172!.^8 400 
Kr II 7!8.<31 40 Ni 111 1772.038 15 
Na III 718.48 10 Mg III 1722.041 100 
(if: 1 718.4933 st 6 Ni II 1722.1; 3 1 
P 1 718.55 60 Cr III 1722.19 70 

As I 718.55 1 C II 1722.238 10 14.02 
N iV 718.551 1000 7 Ni III 1722.283 400 16 
Mn II 718.56 2 Cu III 1722.379 500 11 
Mn IV 718.669 650 Cr III 1722.38 70 
Ar Ii 718.680 100 Fe II 1722.425 10 
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1722 46 FINDING  LIST 1730 92 

Ficmeni Wavelength laicnmy Mul'jplei * lernen; Wavelength Intensity Mutopfci 

V 111 1722 46 150 V  III 1726.11 10 
Si IV 1722.534 400 10 Co 11! 1726 134 20 35 
Si i 1722 562    si i 81 04 Cu III 1726.275 3 
V II 1722 62 200b 129 Mn 11 1726 29 10 
V 11! 172262 200b Ni 11 1726324 4 

Ni 11 1722646 2 he 11 1726.391 740 33 
As 11 1722680 2 Mn II 1726 47 200 13 
Fe 11 1722.70 1 Cr III 1726.61 20 
Kr 11 1722.701 20 F III 1726.665 200 
Ni ill 1722.79*1 20 30 Co III 1726.776 3 

Fe III 1722.837 25|J Mn I) 1726.81 30 
Cr IV 1722.84 100 14 Cr IV 1726.8? 30 
Co III 1722 9U 0 Fe 11 1726.900 ! 
Kr II 1722.936 200 Cr III 1727 11 70 
Mn IV 1722.944 650 Si IV 1727.377 'OO 10 

Co 11 1723.048 30 A-, i 1727.38 4 
Zn III 1723.111 6 Si I 1727 444    st 2 Si.02 
Cr III 1723 16 100 1    Cr III 1727.5! 10 
Ne i! 1723.389 20 Ni III 1727 640 20 
Cr HI 1723.50 100 Cr III 1727 78 10 

Co III 1723 536 0 Co 11 1727.823 20 
N! Ill 1723.793 150 P I 1727.85 15 
Cr III 1723.83 10 71 Kr H 1777.854 70 
As II 1723.852 0 Cr III 1727.97 10 
Ni I! 1723.859 7.0 Ni II 1728.022 i 

Zn II 172390! 2   -A Co HI 1728.09! 1 
Ni II 1723.957 1 Mr. II 1728.12 1 
Co III 1723.970 100 22 Cu III 1728.139 100 18 
Si 1 1724.242    st 6 81.03 Cr III 1728.24 20 
Ni III 1724 29! 7s 28 Fe II 1728.275 j 

Ge 1 1724.3082 st 10 Cr III 1728.34 80 
Cr 111 1724.32 120 V  III 1728.66 ts 

Fe II 
V ill 
As I 
Cu III 
Mn IV 

Fe II 
Kr 11 
Al 11 
Fe II 
A! II 

N 11 
Cr ill 
Ar II 
Zn ill 
Co 11 

Cr III 
Mr I! 
V li 
Fe II 
Mr I! 

Ar II 
V i 

Cr Hi 
Mn !! 
Cu I 

V II 
As II 
Kr tl 
Cr ill 
Kr !( 

1 fif.JW« 

1724.523 
1724.558 

1724.572 
1724.63 
1724.77 
1724.810 
1724..'-' 

50 
2 

20 
300 

7 
5 

750 

15 
Ni III 
Fe II 
V  III 

Ar II 
Ni III 
Ar II 
Ni III 
Ge II 

1728.738 
1728.845 
1728.87 

1729.075 
1729.219 
1729.259 
1729.384 
'729.385 

172-- fA 
|7i4.fcS4 
1724.Ml,-/ 
171',.**. 
1724.98*8 

1725.0":'* 
1725.1: 
1725.1*7 
1725.230 
1725.258 

1725.29 
1725.29 
1725.37 
172.' 402 
1725.441 

1725.549 
l775 597 

2\60 
1/75.6! 
1725.664 

1725.78 
1725.846 
1725.982 
1726.00 
1726.078 

20 
4 

50 

100 
2 

100 
20 

160 39 Mn II 1729.57 5 
200 F II 1729.669 1 
500 6 Co HI 1729.724 I 
160 37 V II 1729.74 100b 182 
'."» 6 V  III 1729.74 100b 

F Zn IV 1729.760 10 
100 Cr III 1729.79 40 
100 As I 1729.80 30 12 

0 Zn HI 1729.918 3 
20 Ci IV 1729.93 50 

150 N Hf 1730.04 400   -A 
15 101 F II 1730.119 10 

200 Ni III 1730.255 10 
'00 346 Cr III 1730.34 10 
20 V HI 1730.40 100 

50 Ni III 1730.483 75 15 
3 Mn IV 1730.553 600 

4) Cu 1 1730.576 10 28 
10 10! Zn II 1730.619 2   -A 
50r 9 Ne II 1730.645 80 

15 
1 

Co III 
Mg HI 

1730.669 
1730.733 

50 
40 

57 

120 Mg III 1730.778 7 
20 Fe 111 1730.84? 250 

280 Cr HI 1730.92 5 
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>, 731.038 FINDIN G  LIST 1738 648 

Kleinem Wavclcüfth lnteiuiiy Multipkl                  1-keinem Wavelength Io::nsjty ^fiiüokt 

Fe II 1731.03* 200 110 Mg 11 
|     P II 

1734.852? P 406 
F II rm.c>47 40 1734 88 ! 
Na iii i~ii Ü» 10 Ni II 1734.904 8 
Fe 11 1731.18 ! Mn III 1735.073 3;: 
Cr IV 1731.22 100 .4 As 1! 1735.081 0 

Cu 1 1731.32 2h Ni II 1735.135 5 
Mn I! 1731.36 40 Cr n: 1735 20 70 
Fe II 1731 373 20 Ar II 1735.378 '•0 
Cr III 1731.53 20 Co III 1735 400 ,a 35 
V !I! 1731 54 15 F II! 1735.417 -,.<. 

As II 1731.671 0 Fe II 1735.50:. '0 
Mn IV 1731.68-4 200 Ln 11 1735.607 ft!   -A 
Mn 11 1731.73 0 Cr III 173561 1J 
Ni III 173! 733 2 Ni III 1735.628 2 
Cr 11! 173! 76 90b As i 1735 70 3 

Mg III 1731.786 20 Ni III «735.713 5 
Al III P31.836 Cr III 1735.76 i0 
Fc II 1731.891 10 L? II 1735.847 15   -A 
V   II 1732.035 3 Ni III 1736.01! 50 
Cr III? 1732.06 200 Ni III 1736.05! 50 

As II 1732.236 0 Mg IV 1736.C98 70 
hi 11 1732,253 300 420 Zn III 1736.138 0 
Co III 1732.358 G Co III 1736.312 50 22 
N  II 1732.428    P Cr Hi 1736.49 30 
As i 1732.44 30 13 V II 1736.498 0 

Co III 5732.545 40 35 Mn IV 1736.5i6 300 
Cu I 1732.674 20 29 Si I 1736.538    st 3 81 
Mn 11 1732.702 300 13 Cu I! 1736.5514 10 
V III 1732.75 150 Fe II 1736.60 2 
Co II 1732.807 0 Cr III 1736.63 200 

Cr III 1732.85 50 Zn 11 1736.825 Oh-A 
As I 1732.86 30 12 Ar II 1736.834 100 
F III 1732.945 100 Co III 1736.856 1 
Zn II 1732.953 25    A Zn II 1736.S89 60   -A 
Ge I 1732.9586 st 2 V HI 1736.99 40 

Cu ill 1732.998 3 V II P37.02 5h 
Cr III 1733.00 200 Fe II 1737.192 6 37 
Ni III 1733.129 250 15 Ne II 1737.341 50 
Cr III 1733.13 150 Mn II 1737.43 5 
F III 1733.2i0 6 Ci III 1737.47 30 

Si I 1733.346   st 1 81.0! Zn III 1737.473 10 
Ar 11 1733.372 100 V 11 1737.479 10 
Fe II 1733.375 4 no Co III 1737.523 i 
Mn 11 1733.55 500 13 V II 1737.577 10 
Co HI 1733.635 2 Mg II 1737.6283 P 500 

Kr II S733.649 20 Fe I 1737.63 0 
Kr II 1733.681 20 Cu HI 1737.893 15 16 
Ni III 1733.762 50 Zn II 1737,895 50  -A 
Mn 11 1733.5*7 30 Mn II (737,929 300 13 
Fe II 1733.87 4 Fe 11 1737.943 Id 

Cr IV 1733.93 200 14 V HI 1738.00 25 
Mn IV 1734.041 100 F II! 1738.041 200 
Cr IV 1734.12      lv 1(X) Ni II 1738.059 3 
Co II 1734.156 40 Ge I 1738.!!85 s' 15 
Cu II 1734.2272 3 Cu III 1738.145 15 

AI IM 1734.243 Cr III i738.23 120 
Al ill 1734.253 Ni III 1738.252 500 15 
Mn II 1734.49 400 13 Ni I! 3738.311 12 
F I! 1734,494 10 V III 1738.33 25 
Kr II 1734.507 8C Mn II 1738.347 100 13 

V III 1734.52 5C Fe III 1738.468 200 
Cr IV 1734.68 60 Ge I 1738.4791  st 30 
Si 1 5734.718   st 8 81.0! Mn II 1738.51 10 
Mn 11 1734.72 30 Ni II 1738.549 1 
Cr III 1734.83 70 Cu III 1718.648 5 30 
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H.J8 653 FINDING  LIST 1746 39 

Kleinem Wavelength Intensity Mulüi let Kleine nt Wavelength Intensity Mulupk't 

Co HI 1738 653 0 I As I 1742.59 10 12 
Ne !! 1738.736 80 Sc III 1742.69 4h 
Ni II! 1738.785 300 28 N I 1742.7189 50 9 
Ni li 1738.793 4 V 1742.72 150 
Ki  U !738.804 160 N I 1742.7306 350 9 

Mg MI 1738835 600 Se 1? 1742.75 80 
Cu III 1738.86! 0 Ne I! 1742.869 70 
Kr 11 1738 86! 40 Cr HI 1742% 70 
Co II 1738.870 60 Co II 1743.021 0* 
Cr II! 1738 90 10 N  II 1743.197 P 200 

Zn II 1738.915 1     A N II 1743.228 P 
V ill 1738.93 25 Na 11 1743.309 15 
S IV 1739.03 50 Co III 174J.311 6 63 
G* I !739 1024 st 25 Mn 11 1743.347 100 '3 
Fe 111 1739.201 20 Co II 1743.439 Ö 

Cr IV 1739.22 250 14 Cr lil 1743.44 100 
V II 1739.25 150b 128 Cr III 1743.65 30 
V III 1739.25 150b Zn IV 1743.734 15 
Mg III 1739 475 7 Cr III 1743.87 30 
As I 1739.49 60 12 Si I 17438941 st 20 79 

Cu ill 1739.508 150 30 Ni III 1743 903 1 !5 
A! li 1739 7382 511 Mg III 1743.947 4 
Co III 1739.833 6 35 Mn HI 1743.96 3h 
Mn IV 1740.022 250 Ge I 1744.0537 si 15 
V II? 1740.024 !0h Cr III 1744.07 20 

Cr 115 1740.06 10 Fe III 1744.233 200 
Mn 11 1740.156 200 13 Ge I 1744.2546 st 15 
V 1« 1740 291 3h Ne II 1744.277 50 
Si I 1740.2988 st 20 80 Mn III 1744.35 2h 
V 1740.30 100 Ne I! 1744.416 80 

N 11 174C.310    P 400 Zn IV 1744.502 12 
Cr HI 1740.3! 20 Cu II 1744.5158 20 
Zn II 1740.536 1    -A Fe II 1744.52 3 
Co II 1740.59-5 0 Cu  1; 1744.5261? 20 
Ni I! 1740.619 30 Co Hi 1744.529 0 

Ni III 1740.671 15 Mn V 1744.54 2 91 
Ni lil 1740." 18 10 Mn .': 1744.69 20 
V I! 1740.741 4 Mg IV 1744.692 60 
Cr !!! 1740.7« 60 F II 1744.745 200 
Ni 11! !'40.944 30 Cr III 1744.81 30 

Co III 1741.057 I 35 Mn I! 1744.86 10 91 
Cr IV 1741.10      P 75 13 Fe II 1744.99 0 
Cu III 1741.135 15 Mg III !745 009 2 
As I 1741.28 10 Cr III '.-45.1/4 40 
Na  ill j7<»i .3.3 20 N  11 174*.046 P 

Cu III 1741.378 250 17 N II 1745.076 P 
Mn II 1741.50 40 r N I 1745.2482 150 9 
Ni II »741.547 1000 « -1 N T' < n A c it/ i mj.ijo P 
Cu I 1741.57' 5u> 9 N r 1745.26O0 50 9 
Mn II 1741.65 50 13 V II 1745.264 

Cr «V 1741 93 30 Se I? 1745.30 60 
Zn II 1741.930 18   -A Si 1 1745.3475 st 25 15 
Ni III 1741.963 i.'" 21 S IV 1745.42 100 
Mn 11 1742.00 200 13 F II 1745.550 300 
Kr II 1742.093 240 Cr III 1745.55 80h 

Mn IV 1742.105 K5ÜV Mn III 1745.625 5 
V III 1742.15 25 Fe III 1745.638 250 
Mn III 1742.15 50w Si I 1745.647 st 1 77.03 
Cr III 1742.19 150 Co III •745.674 go 57 
Ge I 1742.195!   st 25 Zn IV 1745.998 25 

Zn 11? 1742.285 20 Ge I 1746.0651 st 30 
V II 1742,334 4h Co II 1746.215 10 
V III 1742.35 150 V III 1746.36 25 
Co III i742.372 0 Co 111 1746.369 4 
Cr III 1742.52 20 Na II! 1746.39 10 
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P46.4S FINDING LIST 1754.153 

Element Wnvelcngth Intensity Muitiplet Element Wavelength Intensity Muttipset 

Cr III 1746.48 10 Ma II 1749.93 40 
F III 1746 545 1 Ge I 1750.0432 st 30 
Cr III 1746.77 200 V III 1750.17 50 
Fe II 1746.818 300 101 Mn 11 1750.18 8h 91 
N III 1746.82     P Cr HI 1750.27 20 

Co III 1746.S53 1 V III 1750.34 100 
Cr IV 1746.94 350 13 Cu ill 1750.391 250 17 
Ni II 1746 989 1 Al II 1750.6124 60 
Mo II 1746.99 10 F HI 1750.640 10 
Ma II 1746 9% 0 Mg I! 1750.6637 P 400 

Ni III 1747.011 550 15 Ar II 1750.694 SO 
F 111 1747.114 150 Zn HI 1750.770 lu 
Zn II 1747.118 75 Ge 11 175085 10 
Cr III 1747.14 300 Se I? 1750.89 I?*» 
Fe III 1747.260 70 As II 1750.945 

Cr lit 1747.30 70 Cr ill 1750.98 
V III 1747.31 !0 Co II! 1751.037 
Mn II' 1747.38 5 Ne II 1751.216 
F II 1747.389 450 N II! 1751.24 0 19 
Si 1 '.747.4141 st 40 15 Mn HI 1751.253 0 

Mg II! 1747.561 200 F HI 1751.276 6 
V II 1747.640 2 Cr HI 1751.34 100 
Ni III 1747.680 50 Zn IV 1751 463 8 
Mg I 1747.795 200 Mn IV 1751.587 85« 
V 1747.84 400 Mn II 1751.60 20b 

N HI 1747.86 450 19 Ar II 1751.679 200 
Zn III 1747.872 0 V III 1751.68 500d 
F III 1747.881 10 Ne II 1754.698 80 
Co II 1747.897 40 ;    N HI 1751.75 500 19 
Mn II 1747 92 2h 91 C I 1751.8277 st 800 62 

Mr, !! 1747.995 2fa 91 Co III 1751.854 40 29 
F III 1748.023 3 Se 1? 1751.88 60 
Mn II 1748.13 !0h 9i Ni II 1751.91! 300 4 
Fe III 1748.177 150 Na III 1752.06 20 
Ni II 1748.285 500 5 N '11 1752.16 P 

Co n 1748.350 10 Na II 1752.185 n 
V HI 1748.39 150 V III 1752.19 50 
N III 1748.61 3 Zn II 1752.358 3   -A 
Cr III 1748.74 80 Mn II 1752.40 8 
Co II 1748.772 0 Ni in 1752.427 300 21 

F III 1748.8% 3 Cr III 1752,47 80 
Ge I 1748.8572 st 20 V III •752.62 10 
Cr III 174S.87 40 Si I 1757.634 st 3 77.02 
Mn IP 1748.888 10 Na III 1752.65 60 
Fe II 1748.910 6 F HI 1752.694 1 

Mg Hi 1748.932 5» Mn II 1752.92 C 
V II 1748.99 50 32 Se I 1752.94 120 
Fe HI 1749.052 70 Ni III 1753.011 400 
Fe 11 1749.136 20 Si I 1753.101 *>! 15 77.02 
Mn III 1749.17 lb Ni III 1753.150 3 

<-U 1 1749.202 2 Cr III 1753.23 30 
Ni III 1749.203 1 Cu 11 1753.2811 15 
V III 1749.39 5 Ni III 1753.377 SO 29 
Mg IV 1749.503 20 Fe HI 1753.455 20 
Fe II 1749.60 2 Mg II 1753.4744 i> 500 

Zn III 1749.629 200 F HI 1753.518 60 
Cr HI 1749.67 70 C. Ill 1753.60 30 
N III 1749.674 3 V II 17<3.665 » 
Kr II 1749.687 40 Zn HI 1753.824 100 
As I 1749.72 1 Mg I 1753.84 P 

Co III 1749.728 5 28 V II 1753.852 8 
F III 1749.766 35 N HI 1753.986 1 
Fe I P49.77 1 V III 1754.11 'K! 

Si I 1749.8076 st 3 15 Mn II 1754.12 1 
Cr HI 1749.88 10 

i 
Ca III 1754.153 100 
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1754.21 FINDING LISl 1762.243 

Element 

As I 
Co II 
Mn II 
Cr III 
P I 

Zn III 
Cr IV 
Mn II 
Cr HI 
Co III 

Zn III 
Ni  II 
Mi. II 
Kr I! 
Cr III 

Na III 
Cu III 
Mr. II 
Cr HI 
V 

Li II 
Cr III 
Cr IV 
Ni III 
Zr. 

Cr HI 
Ar II 
Zn II 
P I 
Co III 

V HI 
Ni III 
Cr III 
Mn II 
As I 

V 
Cr III 
P I 
Zn II 
Mn II 

Ni III 
Na If 
P III 
Ni II 
Ne II 

Co III 
Cr HI 
Ni III 
Mg III 
Si I 

Kr M 
Mn L 
Cr Hi 
P F 
As i 

Co HI 
P HI 
V III 
Co f! 
Mg III 

P I 
Cr III 
Kr II 
Ne II 
Cr III 

W»vtleng*h 

1754.21 
1754.228 
1754.34 
1754.36 
1754 40 

1754 498 
175 .51 
175  .65 
I 75A .76 
1754.761 

1754.777 
1754.80* 
175481 
1754.821 
1754.94 

1754.97 
1755.012 
1755.04 
1755.24 
1755.30 

1755.331 
1755.46 
1755.65 
1755.757 
1755.761 

1755.78 
1755.819 
1755.847 
1755.86 
1755.979 

1756.02 
1756.151 
1756.29 
1756.30 
1756.51 

1756.57 
1756.58 
1756.65 
1756.665 
1756.80 

1756.801 
1756.817 
1756.82 
1756-829 
1756.835 

1756.851 
1756.97 
1757.034 
1757,176 
1757.2827 s 

1757 384 
1757 44 
1757.45 
1757.47 
1757.47 

1757.53! 
1757.68 
1757.73 
1757.770 
1757.888 

1757.95 
1757.95 
1758.077 
1758.105 
1758.20 

Intensity Multiplet 

(0 
20 

5 
20 
90 

0 
250 

0 
300 

0 

0 
50 

8 
20 
20 

10 
10 
0 

!50 
100 

100 
200 
500 

I 
10 

100 
100 

10   -A 
9 

!00 

25 
1 

30 
10 

2 

10 
10 
9 
2   -A 
1 

2 
10 
10 

2 
80 

6 
10 
25 

4 
3 

40 
2 

10 
60 

4 

3 
100 
500 

0 
20 

60 
10 

120 
70 
50 

13 

13 

77.0! 

Element Wavelength Intensitv 

Kr li 
Ge I 
Co III 
N: HI 
Cr IV 

V iii 
Ne 11 
Ne H 
As ! 
Co 11 

F 1 III 
V III 
Co HI 
Cr 111 
Se I? 

Q>: i 
Cr Hi 
v : III 
Cr HI 
Cu II 

Na :i 
Si i 
F III 
Mn IV 
P I 

V III 
AI 11 
0 111 
Zn III 
Ni HI 

Cr HI 
ie II 
Co ill 
C II 
P 1 ; 

V III 
Fc II 
o in 
C II 
Ni III 

Cii III 
Mn II 
r' II 
Mn II 
V HI 

Na III 
Fe I 
Cu III 
Co Hi 
Ft II 

Cr in 
F m 
V in 
F ] 
Co H 

Cr nt 
Mg in 
V HI 
Al 11 
Na iii 

i.n II? 
Mn IV 
Zn II 
Zn II? 
Zn II? 

1758.265 
1758.2792 st 
1758.454 
1758.46« 
1758.47 

1758.50 
1758.555 
1758.590 
1758.60 
1758.648 

80 
40 

0 
10 

IOC 

!   J 
M 
20 

100 
20 

1758.956 150 
1758.96 50 
1759 144 1 
1759.19 30 
1759.24 160 

1759.2712 st 15 
1759.3, 20 
1759.46 100 
. 759.50 50 
1759.5045 1 

1759.572 30 
1759.583!  st iC 
1759.792 3 
1759.815 750 
175991 30 

1760.07 ;ooo 
1760.1044 350 
1760.12 700 
1760.192 2 
1760.260 20 

1760.3! 10 
1760.350 Id 
1760.354 1000 
1760.3954 ST 450 
1769.40 45 

1760.41 ID 
1760.415 400 
1760.42 500 
1760.4735 ST 100 
1760.560 150 

1760.586 5 
1760.678 100 
1760.8191 ST 300 
1760.% 5 
1761.04 50 

1761.05 20 
1761.08 0 
1761.155 10 
1761.367 2 
1761.379 500 

1761.38 m> 
1761.444 6 
1761.63 50 
1761.67 30 
1761.67 0 

1761.73 20 
1761.74 
1761.84 5(1 
1761.975! 380 
1762.13 10 

1762.151 20 
1762.168 7«! 
1762.191 10   -. 
1762.223 10 
1762.243 10 

Multiple! 

13 

77 

2! 
10 

100 

10 
21 

10 

16 
69 

101 

>50 



1762259 FINDING  LIST i 769.4609 

Element Wavelength laterally Muiüpkt t'lcmcEit Wavelength laüKtsity Multiple! 

Ca in 1762.259 500 V Hi 1765.92 15 
V II! 1762.27 75 Cr in 1765.93 10 
Ni III 1762.394 20 Si I 1765^*52 st 8 76 
Zn II 1762.395 25   -A Si I 1766 0627 st 100 !4 
Cr III 1762.52 30b Ge ! 1766.0648 it 25 

Cu in 1762.557 15 N H 1766.079   P 100 
Cr IV 1762.61 P 250 13 Cr IÜ 1766.08 10 
Kr I! 1762.686 120 v ni 1766.16 50 
Mn II 1762.75 10 Cu HI 1766.219 1 
V III 1762.78 10 Mn IV 1766.273 850 

Cr III 1762.8! 450 O HI 1766.34 400 
Al 1 1762.892 100   -A Mn IV 1766.344 4C0 
Mn IV 1762.942 750 Si I 1766.3541  st 50 14 
V III i762.99 25 A! I 1766.381 200   -A 
Zr. Ill 1763.032 6 Ge I 1766.4330 st 30 

Ni II i-63.097 1 Mn II 1766.50 50 
Cr III 1763.13 70 Cr III 1766.58 60 
V II 1763.20 5 Cr III 1766.92 300 
F III 1763.206 150 V II 1767.02 5 
0 III 1763 22 700 Co III 1767.084 6 21 

Na II 1763.325 7 Mn IV 1767.087 750 
Co 111 1763.465 ?.o Cr HI 1767.18 10 
Co III 1763.533 3 63 Na III 1767.21 10 
V III 1763.59 lOd Cl II 1767.24 100 
Ni III 1763.607 20 Co III 1767.308 ill 

N H 1763.639 P 100 Si I 1767.54 76 
Si 1 1763 6607 St go 14 Mn II 1767.67 60 
Ar II 1763.669 50 Zn HI 1767.684 90 
Co II 1763 673 20 Cl VI 1767.7 
Ne II 1763.727 20 Fe II 1767.71 1 

Cr III 1763.77 150 Al II 1767.7308 400 5 
Mg Hi 1763.805 30 O HI 1767.78 1000 
Na III 1763.84 60 Ne II 1767.900 10 
Na II 1763.W1 30 Ni in 1767.938 500 14 
AI II 1763.8692 500 5 A* I 1767.97 6 

C I 1763.909 120 61.06 Co III 1768.003 Ih 
Cu III 1763.935 0 F HI 1768.038 200 
Mn II 1763.94 15 Ar II 1768.043 100 
Al II 1763.9521 700 5 Ne 11 1768.085 (0 
Fe II 1764.117 20 V HI 1768.09 100 

Cr III 1764.16 10 V II 1768.175 2 
üe I 1764 1852 si 30 Co HI 1768.738 40 
V III 1764.23 250 O III 1768.24 9CD 
Co II 1764.289 0 Cr in 1768.32 •it 
0 HI 1764.48 700 V II 1768.334 3 

Cu 1 1764.540 iOf P I 1768.45 60 
Ni III 1764.688 800 14 Co III 1768.47' 20 
Mn III 1764.841 J Cr IU 1768.50 40 
V II 1764.916 4 Mo Ii 1768.596 80 
Ne II 1765 015 30 Na II 1768.603 7 

Si I 1765.0296 si 90 14 V HI 1768.66 5 
Cr HI 1755.06 120 Cr in 1768.78 50 
N II 1765.140 p 50 Cu HI 1768.869 100 16 
Ni III 1765 229 i P I 1768.94 45 
V III i765.28 15 As I 1768.97 5 

Ge 1 1765.2843 si 30 As il 1768.985 225 
Fe II 1765.325 10 Cr in 1769.03 100 
C I 1765.366 50 61 05 Mn 11 1769 03 8 
Co 10 1765.414 0 V 1769.13 15 
Mn II 1765.502 100 A! I 1769.133 200   -A 

Cr III 1765.53 10 Cr in 1769 17 3CJ 
Si I 1765.6215 St 50 76 V III 1769.22 10 
Al I 1765.632 200    A O III 1769.32 400 
Al II 1765.8150 300 5 Ge II 1769.377 5 
Ne II 1765.898 70 Si I 176M609 st 2 75.01 

H   He   Li   B«   B   C   N   O   F   Ne   Na   Mg   A!   Si   V   S   Cl   Al    Y.    Ca   Sc   Ti   V   Cr   Mn   Fe   Co   Ni   Cu   Zn   Ga   Ge   As   Se   Br   Kr 

951 



! 769 495 
FINDING LIST 1776.4g 

lirmcr.l Waveieog!^ Intensity MuJiipiet T   Ej.-^ 
W.v?ienMb Intensity Multiple! 

Co m 1769 495 2 
U. =- — X 

F 'II '769.529 6 
id 
25 

1000 

F III 1772.925 300 
Kr !! 1769.546 

Mg II! 1772.982 350 
v in 1769.60 

V U! 1772.99 50 
Ni III ! ,69.M3 14 

0 III 
Na III 

1773.00 
1773.00 

500 
10 

Ft II 
Si I 
Ni II 

1769.667 
1769.7859 si 
1769.940 

20 
70 

2 

100 
75 

Co I! 
Mn IV 

1773.042 
1773.065 

10 
300 

Co 111 
V III 

1769.957 
1770.06 

100 
25 

21 
Fc II! 
Fe U 
Co III 

17/3 098 
1773 17 
1773.255 

70 
2 

100 73 
F in 1770.092 400 Cd III Cr II! !770.10 30 

1 
500 
200 

1773.241 400 
Ni HI 1770.153 

Cr III 1773.32 20h 
C,a II ,'770.2 

F m 1773.363 600 
Fe III 1770.247 

V ill 
F II! 

1773.43 
1773 496 

300 
35 

Cr II! 
Mr. II 

1770.3; 
1770 444 

20 
!0 
2 

400 
; 25 

Mn IV 1773.509 750 
Co III 1770.500 Co III 1773.568 1000 21 
Fe III 1770.5:4 Cu III 1773.697 0 
Si I 1770.6295 si 14 

Cr III 
Mn I! 

1773.70 
1773.70 

10 
2 

Ar II 
Cr III 

'■770.658 
1770.66 

ISO 
20 

700 

Ni III 1773.783 40 27 
F ;u 1770.668 

j    O III 1773.85 500 
V !I 1770.698 3 

300 

Ni II 1773.949 25 3 
Si 1 1770.9223 st 14 

Mg HI 

ll     v " 
1773.959 
P73.985 

2 
2 

Cr III 
F ill 

1770% 
1770 963 

30h 
10 

1 
V III '774.02 10 

Mn IV 1771.244 4',(j Zn II 1774.040 75   -A 
Co 10 1771.259 20 

75 

Si 1 1774.08 73.0! 
V III 1771.35 

F III 1774.104 150 
(ie 1 1774.1755 st 40 

Ni III 
0 ill 

II! 

1771.492 
1771.67 
177;.67 

:oo 
900 
50 

2<X) 
2 

14 V II 
Mn II 

1774.209 
1774.21 

3h 
50 

Ar 11 
As 1 

1771.829 
1771.84 

V III 
Co III 

1774.25 
1774.418 

25 
100 73 

Cr III 1774 51 20 
Co Ut 
Ni 11 

177!.854 
1771.865 

40 Co in 1774.577 2 73 
Fe II 1771.93 0 

j 5() 

Ni III 1774.640 10 
Fe III 1771.975 

Ge II 1774.703 10 
Zn 1771.987 10 

Mn 11 1774.75 15 
Cu ! 1774.820 200r 7 

Cl VI 1772.0 
Mn II 1772.00 2 

Cr III 1774.89 10 
Cl II 177?.Ü1 300 

] 

P I 1774.99 750 ' 
Mn IV 
Ni II 

1772.112 
1772.197 

Zn II 
Cr III 

1775.024 
1775.06 

3   -A 
30 ! F III 1775.079 60 

Si ! 
Co III 

! 772.2254 st 
1772.233 

12 
60 
30 

400 
2«) 

13 Mn II 1775.21 :,oj 
P II 
0 II! 
'   II! 

1772.30 
1772.31 
1772.31 

Fe III 
Na 111 
Mn 11 
Fe III 

1775.267 
1775.32 
1775.52 
1775.590 

70 
10 
0 

20 
Mn II 
Co I» 
Mn II 

1772.35 
1772.438 
1772.45 

30 
40 

MR II 
V II! 

1775.69 
1775.7? 

6 
75 

Cr III 1772.46 40 
Ni III 
Co II 
Cr IV 

1775.750 150 
Cu III 1772,478 1 j 1775.378 

1775.90 
0 

70 
Fe II 
As I 

1772.509 
1772.54 

300 
8 

10 
50 

iOO 

99 Mg HI 1775.942 4 
Co III 1772.549 

Fe III 1775.983 4Ö0 
Cr II! 
V 111 

! 772.60 
1772.63 

Mn II 
Ni HI 

1776.06 
1776.068 

20 
430 

Be II 1776.100 500 3 
Se i 
Co III 

1777.64 
1772.671 

i 00 
23 

! 1 V II 1776.104 3 
N II 1772.735    P 

Cu II! 1776.136 10 
Mn 111 j772.824 < Al II 1776-27 0 
Zi> IV 1772.843 i 

Be II 
V  II 

1776.307 
(776.48 

1000 
0 

3 
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1776171 FINDING  LIST 1784 889 

Element Wavelength Intensely Multiple! Elect ctA W»ve!cpjth Intensity Multiple; 

Na 11 1776.571 90 Fe 11 1781.336 4 
Mr. IV 1776.593 M» Cr III 17M.45 20 
Co HI 1776.630 0 As I 1781.48 50 9 
Fe 11 1776.661 20 99 Fe II 1781.529 20 
Ar 11 1776.672 100 V 11! 1781.61 200 

N: III 1776.8C2 30 Fe 11 1781.702 '0 67 
Si I 1776.8241  st 150 13 Cr in 1785 73 10 
Mn IV 1777.023 300 Mn II 1781.82 ! 
Co II! 1777.145 200 43 Kr II 1781.688 200 
V HI 1777.18 50 Mn I! 1781.93 I 

Ni II! 1777.227 10 V III 1782.04 5 
Mn 1! 1777.23 0 Cr III 1782.07 100 
C' III 1777.27 40 Mn IV 1782.212 750 
F .:i 1777.358 60 S I 1782.2626 50 13 
Zn III 1777.404 40b V II 1782.454 3 

Zn IV 1777.404 40b Kr !' 1/82.594 80 
Fe II 1777 45 0 Ar II 1782.5% iOO 
Cr III 1777.49 10 Mn II 1782.626 8 
Fe III 1777.737 70 Mi HI 1732.747 60 14 
F III 1777.846 35 P I 1782.87 600 1 

Fe II 1777 900 4 Na HI 1782.92 240 
Zn Hi 1777.911 3 Co III 1782.966 6C* 21 
Mn I! 1778.01 10 Ci III i782 99 250 
V II! 1778.02 400 Na II 1783.043 60 
Mn II 1778 09 6 Mn 1! 1783.06 1 

Co III 1778.091 20 21 Si HI 1783 079    P 35 
Na II 1778.243 40 Si III 1783.146    P 35 
Ne II 1778.282 30 V III 1783 16 20 
Co II 1778.321 10 Mn I! 1783.18 0 
N; III 1778 583 10 Si 1 "783.2315 st 25 73 

Mn 11 1778 59 20 100 Mg III 1783 253 550 
Mn I! 177S.692 100 C! VI 1783.3 
Si III 1778.71?    P 35 ;;i II 1783.3P 1 
Ni III 1778.730 30 Mn II 1783.38 2 
Ne II 1778.747 30 V III 1783.41 200 

Na li 1778.90«; 0 Ma   II 1783.475 15 
Cr III 1778.93 200 Mn II 1783.51 15 
C III 1779.09 10 16 Ti HI 1783.58 20 
Ni II? 1779.127 20 Mn II 1783.63 10 
Ge I 1779 15 15 Mn II 1783.72 20 too 
0 ill 1779.16 7«) V I! 1783.744 10 
Mn 11 1779.30« 20 V HI 1783.77 50 
Ni 111 1779.442 30 21 Ne 11 1783.783 30 
Co HI 1779.536 4 28 Cu III 1783.799 10 
Mn 11 1779.59 1 Ca 111 1783.929 500 

V III 1779,72 500 Cu 111 1783.935 3 
F III 1779.778 6 Mn II 1783.94 10 
Co III i 779.8% 1 Cr in 1783.?5 200 
Na 1779.906 0 Kr I! 1783 997 80 
Cr 11! 1779.91 40 Co II! 1784.055 100 43 

Mn IV 1779.976 450 SI I 1784.0884 it 8 73 
Cr III 1779.99 40 V H 17M.12S 8 
Co III 1780.046 400 21 Cr IV 1784.18      P 150 
Cu III 1780.062 3 Ka II 1784.24 15 100 
Cr HI 1780.14 50 Ti III 1784.36 20 

Mn II 1760.25 8 Mn HI 1784.394 20 
V III 1 780.48 100b Cr HI 1784.43 150 
V II 1780.52 10Gb V II! 1784.44 400 
As I 1780.52 50 26 Mn II 1784.46 10 
N II 1780.551    P Mn IV 1784.636 600 

V M 1780 829 1 Cr 115 178472 50 
Fe II 1780.99 2 Co III 1784.790 6 
0 III 1781.03 600 O II! 1784.85 600 
Ni III 1781.088 15 Ni 111 1784.882 75 
Ni 111 1781.279 so 2! Mn IV 1784.889 200 
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i 785.0« FINDING  LIST 1791 64S 

Element Wavelength In'.em:iy Multiple! 
 1  

Fkir.^.it Wavclcqgjt intensity Munipkt 

Mr. 1! 1785.032 20 Ni III 17£3 301 200 27 
Ge 1 1785.0460 »• 50 Mn II 1788.43 40b 
a ii 1785.06 100 Ni II I7M.4S5 100 5 
V II 1785.07 50 175 Ni III 1788.502 150b 
Co III 1785.116 4 Mn IV '.788.641 750 

Fe II 1785.262 800 191 Mn H 1788.786 40b 
Mn ii 1785.3! Ih Ca III 1788.827 200 
V HI 1785.33 so Na 11 1788 846 45 
Mn I 1785.355 7h Ti III 1788.86 20 
Kr I! 1785419 40 Co III 1789 070 200 21 

Mn I 1785.465 5 As 1 1789.K 15 
Cr Hi 1785.53 10 MB IV 1789.226 300 
Mn II 1785.618 20 Cr III 1789.24 30 
Ar Ii 1785.672 100 Co III 1789.373 20 43 
Co HI 1785.705 1 69 V III 1789.47 200 

Mn 11 1785.73 1 Zn 11 1789.509 8   -A 
Mn I 1785.829 6h Co HI 1789.549 20 
As I 1785.84 3 Ne 11 1789.613 20 
Co in 1785.965 10 21 Mn IV 1789.619 10 
v in 1785 97 150 V II 1789.62 75b 

Na II 1785 989 12 V III 1789.62 100b 
Mn IV 1786.025 750 Mo I) 1789.63 8 
Ge I 1786.0686 st 40 Ni U 1789.640 1 
Cr II 17867 ; 40 224 As II 1789.643 5 
Mn II 1786 31 20 O III 1789.66 700 

Co HI 17i>6.342 40 43 Cr III 1789.77 40 
Si ill 1786.371     P 35 Fe II 1789.83 2 
F III 1786.436 i As I 1789.85 50 iü 
Si III 1786.438    P 35 Ni III 1789 888 3 
Fe I! 1786.448 20 Ni HI 1789.983 5 

Si III 1786.515    P 35 Si I 1790.2548 st 25 72 
Co in 1786.679 10 Co III i790.258 100 49 
Fe II 1786.738 800 191 Co III i 7*0.389 10 
Si II 1786,817 4   -A 18.05 Ni III 1790.402 250 27 
Mn II 1786 86 so Mn IV 1790 142 750 

V Ii 178691 5 Cr HI 1790.48 40 
Ni III 1786 927 60 54 Se I? 1790.48 60 
Mn 11 1786.97 3 Na II 1790.562 2 
Mn IV 1787.040 750 Mn II 1790.60 80 
As I 1787.07 6 Cu II 1790.6603 5 

Co III P87.082 200 2! Cr HI 1790.7! 10 
V HI 1787 15 15 Zn II 1790.759 80    A 
Cr III 1787.18 !20b Mn II 1790.79 20 100 
Na II 1787.189 80 Co III 1790.892 5 
C! II 1787.20 300 Ni III 1790.934 200 

Mn II 1787.7.3 2 Cr IV 1791.04 200 
Ti III 1787.32 40 Mn IV 1791.0% 10 
Mn II 1787.36 3 Co III 1791.153 60 72 
Mn IV 1787.375 750 Zn III 1791.180 ! 
Zn II 1787.384 0   -A Ni II 1791.219 1 

Ni III 1787.456 2 Na II 1791.224 35 
Mn II 1787.48 2 Na III 1791.23 200 
Co 111 1787.502 10 V  III 1791.23 50 
Si 11 1787.538 S   -A 18.05 Co III 1791.277 100 2! 
Co HI 1787.575 6 Fe HI 1791.345 20 

P I 1787.68 540 I Mg HI 1791.375 20 
A!    II 1787.885 0 Mg HI 1791.40 
CL HI 1787.902 0 F III 1791 445 3 
Mg Hi 1787.927 12 Cu IV 1791.457 10 
Zn IV 1788.015 0 Cr II 1791.51 40 224 

Fe II 17S8.072 ,00 191 Mn II 1791.54 1 
Ar II 1788.104 300 Ar II 1791.561 100 
F HI 1788.110 ! Mn IV 1791.584 350 
Mn I 1788.1.« 2h Ni III 1791.644 200 14 
V HI 1788.26 1000 _               J F III 1791.648 800 
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17*1.67 FINDING  LIST 1800 469 

Klecicn! Wavelength Intensity Multiple! 
i  

Element Wavelength Intcatity Muniplet 

Ma   i •|79!67 1 Zn II? 1796.701 15 
As 1 1791.77 40 ■> V III 1796.77 300 
Na III 1791.80 ,60 Mn HI 1796 864 100 
Na I! 1791.862 30 Cr 111 1796 89 K 
Mn II 1791.83 23 100 He H 1796 931 40 

Cl II 1792.10 100 Kr II 1797.020 40 
Co III P«2 144 20 34 Co III 1797 095 2 
Mn 111 1792.38 5 Ti III 1797 10 10 
Co III !792 410 60 21 Ne II 1797.198 30 
V II 1792.49 SO 176 V III 1797 28 100 

Ni III 1792.513 25 Mg IV 1797.2% 30 
Ml!  II 1792.52 0 Mn II 1797.35 2 
Zn III 1792.523 l Si i 1797.3560 si S 70 
Ti in 1792.56 40 V III 179^.44 25 
Cr III 1792.73 80 Si IV 1797.4%    P 23 

Ni III 1792.994 100 Kr II 1797.515 40 
Ge I 1793.0711  st 40 P II 1797.54 10 
V II 1793.13 30 175 V HI 1797.63 100 
Mg III 1793.207 4 Zn II 1797.643 100    A 
Mn III 1793.242 10 Ti III 1797 69 20 

Se I 1793.29 500 16 Mn II 1797.76 20 
Fe II 1793.367 200 99 Fe ill 1797.769 20 
Ar II 1793.435 59 Cl II 1797.91 10 
Mn IV 1793.537 80w Mn III 1797 919 25 
Mn III 1793 560 10 Cr IV 1797.92 20 

Cr III 1793.60 10 C! Ill '797.98 200 7 
Cr III 1793.75 50 Co HI 1798.064 100 28 
Mn II 1793.753 50 Mn III 1798.130 80 
Fe III 1793.785 70 V III 1798.15 500 
V 15! 1793.82 500 Fe I! 1798.156 200 142 

Mn II 1793.89 i Ca III 1798.246 450 
Co III 1793.924 40 28 Ne II 1798.281 80 
Cr Hi 1793.95 80 Cr III 1798 33 50 
V III 1794.00 250 Ni III 1798.366 ,0 
Mn III 1794 09 5 P II 1798.37 5 

Ca III 1794.22: 500 Na II 1798.410 SO 
Kr II 1794.421 40 Mn III !75«.545 1 
Cr HI 1794.47 10 As I 1798.61 9 
Se I 1794.55 100 16 Cu HI 1798.761 3 
As II 1794.567 0 Co III 1798.876 1 

Mg in 1794.582 300 C.  Ill 1798.97 20 
V III 1794.60 1000 Cu HI 1799.000 0 
Fe II 1794.77 1 Ni III 1799.023 5 
Co III 1794.804 20 72 P 11 1799.10 50 
Ni HI 1794.904 21)0 14 Si I 1799 1193 st 30 71 

Ar II 1795.10 30 Mn III 1799.346 2 
Fe II 1795. n 2 Cr III 1799.40 10 
Ni in i 795.'. 92 20 Ga I! 1799.42 250 4 
Se I 1795.28 600 16 V II 1799.47 120 98 
V II 1795,38 5 175 As I 1799.51 2 

Co III 1795.426 0 Mn III 1799.56 2 
Cr III 1795,58 30 Mn 11 1799.8! 40 
Mn IV 1795.650 800 P II 1799.9! 20 
Na II 1795.772 1 V II 1799.97 30 
Mn IV 1795.786 SCO Ni III ! 800.031 20 

Se I? 1796.04 120 Na S! 1800 048 25 
Cr IV 1/96.09 50 V III 18CO.07 100 
Si IV 1796.162    P 23 Zn III 1800.147 !5b 
Si IV 1796.166   P 23 Zn IV 1800.147 15b 
Co III 1 7%. 200 2 72 Mg IV 1800.180 200 

V li 17%. 26 5 9S Ca III 1800.208 600 
Cr III 1796,37 10 P II 1800.27 20 
Ne I! 1796.516 70 Si I 1800.404    si i 70 
V II 1796.52 30h Fe II 18C0.45 0 
Co III 1796 664 '          „     . 

Co III 1800.469 10 
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1 SCO 505 FINDING  LIST 1809. tSi 

Element Wavelength Intrmif, Multiple! Element Wavelength Intcn-nv Multiple! 

F III lS0O...0i 100 vn 1804.979 2 
Mg III 1800.662 350 Je 11 1804.98 I 
Ne II 1800.733 70 r U 1805.11 30 
Cr III 1800.84 10 Ge 1 1805.135 !5 
Cu II 1800.9526 2 V III 1805.23 i 50 

Mn 11 1800.959 2 Fe 11! 1805.337 150 
V II 1800 962 0 N III 1*05.5 350 22 
Co III 1800.974 5 Co HI '805 535 !00 49 
Si 1 1801 000 69 Zn Ill 1805.599 3 
Co 1801.030 5 F III 1805.8% 900 

Mn 1. 1801.04 I V  II 1805.932 20 
Fe II 1801.13 1 Na 11 1805.998 12 
Mn 11 1801.23 10 Na II 1806.061 SO 
Na II 1801.250 15 Co III 1806.0% 2 48 
Na III 1801.27 140 P II 1806.12 150 

Mn II 1801.27 50 100 As ! 1806.15 200 1 
Ge I 1801.4323 st 50 V I\ 1806.184 80 
Cr III 1801.46 10 Co III ISÖ635C 2 
Ni II! 1801.506 50 20 Ni III 1806.457 30 
V II 1801.61 5 Mn 111 1806473 300 

Mn II 1801.63 8 V II 1806.49 80h 9« 
Zn IV 1801.704 80 V III 1806.55 10 
he III 1801 .766 20G Ni III 1806.550 30 
As 1 ieoi.92 3 P II 1806.67 50 
Mn IV i*)2 090 '50 Ne 11 1806.671 5 

F III '.802 "•?; 60 V  III 1806.71 25 
Cr IV IS02 30 30 Ni III 1807.056 50 
Mn 111 1802.450 1 Na II 1807.092 90 
V III 18)2.55 300 V II 1807.15 10 ^6 
Cr III 1802.60 120 Ni III 1807.245 300 

Ge 1 1802.6246 s? 40 7 S I 1807 3108 550 2 
Mn IV 1802.632 SO Ca 11 1807.337 200 11 
Co II! 1802.917 0 Mn 11 1807.34 30 
Mn 11 1803 00 10 V  III 1807.35 50 
Si 15! 1803.023 60 51 AI II 1807.4168 70 

F III 1803.027 300 Cr III 1807.45 10 
As II 1803 028 0 Zn III 1807 566 1 
Mg !I1 1803.087 4 AI II 1807.5851 20 
Ne II 1803.114 30 Al II 1807.6510 1 
V ill 1803.15 25 V 1807 74 50 

V II 1803.279 1 Fe 11 1807.746 10 6») 
Fe III 1803.330 70 Mg IV 1807.80 2 
V II 180? 401 4 Cu II 1807.8410 15 
Mn 11 ISO'J.43 20 Ca III 1807.885 650 
As 1 1803.46 SO Mn III 1807.926 3 

Cr III 1803.47 10h Si 11 1808.0', 17 150 1 
Ne II 1803.732 70 V II 1808.09" 3h 
V 1803.76 75 Fe III 1808.203 20 
Na II 1803 833 15 Mg IV 1808.308 100 
Mn III 1804.065 400 Ni II 1808.330 2 

Kr II 1604 070 40 Na II 1808.375 60 
F III 1804 073 200 Co III 1808.384 60 68 
V III 1804.13 500 Si I 1808.4301  si 20 f>9 
Fe II 1804.17 2 Cl 111 1808.51 400 1 

N 1X1 1804.3 300 22 V 11! 1808.51 100 

Ni HI 1804.394 30 V  II 1808.66 5 31 
Mn n 1804.446 Cr II !808,66 60 IS 
Ge I 1804.4523 st 50 Kr 11 1808.713 40 
Ni il 1804.473 30 i. Mn II 1808 72 40 
V III 1804.52 75 Zn II? 1808.915 10 

Fe II 1804.65 1 Mn 11 1808.96 40 
F ill 1804.698 250 Si 1 1809.1047 st 100 67 
V III 1804.76 75 Ni ill 1809.200 5 
Cr in 1804.85 10 Co III 1805.233 8 
Co II 1804.954 60 Zn III 1809.253 1 

956 



1809.316 FINDING  LIST 1816.91 

H-.-rr.cr,! Wnvelcnalh Inteuity Mukipiet Ekmcm Wavelength Intensity Multiple: 

Fc 11 1809.316 200 K2                      Zn 11 1813 170 1   -A 
NI in 1809335 15 Co III 18)3 186 60 49 
V 111 1809 36 150 Si 1 1813.27 ih 68.01 
Mn II 1809.43 30 Ma 11 1813.283 8 99 
Kr 11 1809 454 20 Cr 11 1813.50 20 

Zn !V 1809 521 20 C» !!! 1813.585 «0 
Cr til 1809.58 10b Cu IV 1813608 30 
V II 1809.81 80<1 76 a n '.813.75 iO 
V IV 1809.854 60 Ar 11 1813 766 ;oo 
Co III 1809 904 1 Ma II 1*I3.8£4 30 W 

Ma II 1809 97 30 V U 1813.87 80 31 
Cr 11 18!0.08 100 Ge I 1813.9087 st 15 
Ge I 1810 1006 it 4 Ga II 1813 98 5M> 4 
Ma I' 1810.12 2 Fe II IS'3 99 ; 
Ci !I! !8i0 14 30 V i>'l4.05 5 

C   HI 181026 100 7 Si I 1814 07<«4 st 2>0 68 
V 111 1810.31 0 Ni III 1814082 I 
Cs IV 1810 46 P 150 12 Co III 1814 084 2 

Co III 1810.464 3 Co ! 1814.20 120 47 
N; III 1810.4*9 150 Co III 1814.219 20 48 

F« 11 
V [V 
V II 
V (II 
Na III 

Mi III 
Cr III 
Ge u 
Cr HI 
/.o H 

Mi HI 
N V 
Ti Hi 
Zn Si 
Mr IV 

Co IIS 
V V 
Co in 
V n 
Mr IV 

N V 
Kr Ü 
Ni III 
Co HI 
Na II! 

Mn 11 
Fe HI 
Mr II 
Ni t! 
Ca (II 

V HI 
V 11 
Cr III 
Co III 
As n 
Ar ii 
I»! m 
Co m 
Ni M 
Cr " 
Fe HI 
Ar S! 
h'.n i! 
Co ill 
V IV 

1810 53 
1XJ0.566 
1810 60 
181071 
181074 

1810 767 
1810.77 
1810 83 
18)092 
1811.008 

18!1.025 
1811.08 
18!i 09 
1811.105 
1811 284 

1811 317 
1811 388 
1811.466 
1811.51 
1811.613 

18!1.62 
1811.674 
181! 689 
1811.694 
1811.70 

.'811.89 
18!1.924 
1812.04 
1812.065 
1812.153 

1312.19 
Uli 2.195 
1(112 14 
1812.336 
It 12.350 

1812.475 
1812.539 
1812.550 
1812.769 
1812 95 

1612 974 
1813.014 
18)3.03 
18:3.044 
1813 050 

3 
30 
60b 

250 
80 

200 
30 

1 
40 
80    A 

300 
30 
40 
15   -A 
0 

20 
40h 
80 

0 
0 

<s 
40 

200 
I 

100 

10 
200 

i 

30 
700 

1000b 
!00b 
40 

f 
5 

50 
3 

10 
20 
20 

150 
108 

10 
10 
50 

;74 

<K 

28 

4<> 

';-S 

24 

IS 

Zn IV 
Na ill 
CI IS 
Mr 1! 
Na 11 

Ca H 
Ca II 
As II 
Co III 
Co HI 

V II 
V HI 
Cr IV 
Co 11! 
Ge 11 

V ■ 1! 
CI II 
Mr !i 
Ni III 
Cr 11 

V 11! 
Ni ill 
Fe II 
Cr iH 
Mn 11 

Co III 
CI li 
Ni III 
Co III 
Fe II 

Fe if 
Ar II 
Co III 
Cr III 
Ar 11 

Co III 
Mn II 
V 11 
Zn IP 
Mr- 11 

Co 111 
As I 
Na HI 
MB ii 
Mn 1! 

1814 22? 
1814 35 
181443 
1814.47 
1814.474 

1814.495 
1814 647 
1814 660 
1814.683 
1814 865 

1814.900 
1814.95 
18H.05      P 
1815 063 
181509 

1815 11 
1815.16 
1815 24 
1815 307 
1815.32 

1815.35 
1815.398 
1815.406 
1815.49 
1815.57 

1815.596 
1815 61 
1815.650 
1815.686 
1815.761 

1815.87 
1815.98 
1816.084 
1816.09 
1816 14 

1816,250 
1816.284 
1816.30 
1816 480 
1816.52 

1816.617 
1816.72 
'.81683 
181687 
1816.91 

T. 
60 
10 
25 

400 
40 

0 
20 
20 

10 
250 
ISO 

4 
iOh 

50 
10 
40 
20 
60 

100 
15 
10 
m 

40 
ie 

2h 
40 

4 

0 
15 

! 
.0 
50 

25 
ISO 
80 
25 

4 
10 
40 
10 
10 

I! 
II 

48 

s: 
56 

99 

42 

42 
66 

99 

33 

90 

957 



1816.9278 FINDING LIST 1825.365 

F.leowM 

Si II 
Nl III 
V II 
Cr III 
Cu I 

Si II 
Co III 
Mn II 
Ni III 
Kr II 

Co in 
•/ IV 
Cl III 
L: Ill 
B I 

Si I 
Cr III 
B ! 
Mn II 
S3   II 

Fe II 
A! IV 
Co II 
As 1 
Na II 

Co in 
Cr ii 
Cr IV 
Co III 
Na III 

Na II 
Co III 
Cr IV 
Co 111 
Ni III 

Ni in 
Co IS! 
Mn m 
Fe HI 
Me 11 

Fe II 
Fc III 
Mn I! 
Cr Ill 
Cr SI 

Mf; III 
As II 
Co ;n 
Mu II 
Cr V? 

Cu m? 
S I 
Co i 
;^R ill 
Fe in 
V III 
Mn II 
Cr II 
Mg IH 
Ni I! 

Co in 
t.r III 
Co III 
As I 
V 

We»eii.-ss*;l! 

816.9278 
816990 
«17.09 
817 16 
817.2h5 

817.4511 
817 518 
(.17.53 
817.598 
817.602 

817626 
817.676 
817.73 
81779 
817.858 

817.9562 Jt 
618.28 
818.373 
81838 
818.473 

812 509 
818.15 
818.:. P4 
818 59 
81862« 

818.684 
81889 
818 90 
819009 
819ÖI 

819.074 
819.(170 
819.18 
819.261 
819.275 

819.325 
819 330 
819.410 
819480 
81962 

819.65 
819 718 
81975 
81979 
R19.8I 

819.954 
820 009 
820.064 
820.22 
220.28 

820.339 
820.3426 
820 42 
82042! 
8204% 

820.65 
820.65 
820« 
820.8% 
820.916 

821.004 
S21 08 
821.262 
821.32 
821.3.1 

Soli n»»y 

200 
i 
0 

!00 
2G 

10 
20 

150d 
15 

200 

20 
100 
400 

20 
150 

10 
,0 

too 

40 
SOd 
10 

5 
7 

4ft 
20 
!0K 
0 

40 

20 
0 

300 
6 

300 

3 
0 
5 

150 
15 

0 
70 

9 
30 

iOO 

7 
0 

20 
50 

600 

3 
500 
120 
20 
70 

250 
9 

80 
2 
1 

0 
20 
HO 

2 
10 

Mahipk< 
s^Mnp 

3! 

6 

7» 
99 

48 

7 

66 

66 

42 

16 
33 

56 

99 

42 

2 
4«S 

90 

78 

Eleseal Wnwkngia 
ftili »I IWMWWWiMW 

latently WiifciBk; 

Cr IV 
Cr II 
Zu III 
Na ill 
Co HI 

Na 11 
Co ill 
Fe 111 
V 11 
Cu IV 

Co II! 
Fe 11 
Se 17 
Fc III 
V III 

Mn Ii 
Co m 
Cr Hi 
V [11 
Si I 

Cr IV 
C! HI 
Na l! 
Ca :;i 
V n 
V m 
Mr n 
Ni in 
Mr n 
Ni in 
Cr n 
Co Hi 
Ar II 
Ms 11 
Co III 

Mr III 
V III 
Co III 
Mr II 
Fc II 

Ni HI 
Co II 
Nu II 
Ge I 
V n 
V m 
Na m 
Cl in 
Fe in 
Ar I! 

Co HI 
V III 
Fe II 
Zn HI 
Si 1 

Ni II 
Ni in 
Co 1 
Mn II 
Ti HI 

Fe H 
Cr II 
Ne II 
Cu I 
Co 11! 

182156     P 100 
1821.58 160 
1821 676 35 
1821 68 240 
1821 688 80 

1821 695 '0 
1821.766 tt 
1821 865 20 
1821.99 !0 
1822.024 10 

1822.046 20 
1822 ISO 20 
18^.15 (60 
1822 183 70 
1822 21 15 

1822.21; 30 
1822.215 0 
S822.26 20 
1822.31 25 
1822.4553 st 30 

1822 49 20 
1822.50 600 
1822.568 5 
1822.592 -»< 
1822 593 io 

Ifc22.61 50 
1822 7] 10 
1822.918 25 
1823 06 8 
1823 061 ms 
1823 07 20 
1823.079 28S 
1823.205 !00 
1823.27 1 
1323.414 20 

1823.477 40 
1823.57 2<v»d 
1823.622 3'j 
1823.69 30 
1823.888 20 

1823 936 1 
1824 060 10 
1824.098 0 
1824.3CJ23 st •u 
1824.328 6 

1824 34 so 
1824.52 10 
1824.59 300 
1824.659 70 
1824.842 50 

1824.874 20 
1824.88 75 
182498 0 
1825.020 1 
1825.021    st 1 

1825 068 
1825.084 
1625.17 
1825.22 
1825.30 

1825.316 
1825.34 
1825 343 
1825 348 
1825.365 

1 
20 
10 

3 
19 

8 
60 
SO 

lOOr 
80 

>? 

4S 

68 

56 
66 

99 

12 

7 

20 

99 

42 

12 

66 
4 

958 

"M 



H2S.44 FINDING  LIST 1833.7« 

fMmtai Wavefcngih lntcB»i!y Mu'uplcl 
-n—— =  

• .lernen! Wgvelrofih latemuty Muinpfci 

Na ill 1*25 44 200 F 111 1830.567 J 
Co III 
V !' 

1825.4*4 60 «3 Co HI 1830 58! IA) 32 1825 .17; 8 V  VIII S830 6 [ 
V 111 1825 6C 2^ V  II! 181061 50 Cr >!i 1823.66 10 Cr II 183061 100 4 

Na II 1825.7*0 7 Fc HI Ü30.623 200 j |7 
V  IV 1125.836 200 Ar II I83077r H» 8 I 1825 911 300 Co III 1830 780 4 
Co III 1825 947 IM) 4« K:   II 1830 842 40 Fe IM 1826 156 70 Ni HI j 1830 859 15 

Cr IV 1826 16 ISO 12 Fe 11 1830 861 4 66 S I 1826 2451 450 2 ll     Co II! 1830.870 Mi Fe III 1826.267 20 Mn II 1831 05 106 Cu II! 1826 339 5 V  II! 1831 15 4G0 H I 1826413 309 |j    Cr HI 1831.15 100 

Mn li 1826.59 20 Na II 183'.172 ! 2 Ne 11 
Mg lil 

1826 667 

1826 750 

s 
7 

|i     Fc I! 
i     As i 

183! 26! 
]83i 30 

20 
50 •» 

Cr IV 1826 8! 150 16 Ti HI 1831 31 !0 
* 

Ne I! 1826.829 9«) V   H 1831 349 2 

Fe ii 
Mn I! 

•826 99! 29 65 Zn II 1831 376 80   -A 
1827 076 100 95! Na II 183! 402 I 

Co III 1827 094 60 42 Co HI 1831 439 400 32 Cr III 
Cr IV 

1S27 26 
1827.39 

300 
50 

«1 

17 
Ne (I 
Ar i! 

18-1 48! 
1831.527 

10 
500 

Fc II 
Mg I 

1827 736 
•827.934 

4 
308 

66 
i 
j     N  11 

Cr HI 
1831586    P 
183! 60 

10 
10 V HI 

Ti III 
1827% 

1828 14 
208 

20 
V HI 
Mn It 

1831 64 
183'06 

400 

Mr. II 1828.251 10 99 Fe II j rj!.?24 0 66 
N. Ill 1828 279 !5 V II! 183! 74 ! 5 
Co I 1828.35 120 51 1      As  ! 1831 74 w C!  .ii 
Al II 

1828 40 
1828.5876 

;oo 
600 

7 i    Co II! 
C! Ill 

1831.916 
183208 

150 
■too 

2ft 
7 

Cr II 182X62 «j Mi 1! !832 144 ! 
P II 1&28.63 30 Mn II 11532.19 50 Mc 111 1828.647 40 Co HI 1832.20! 80 4 7 Sc I7 

1828.65 60 Ti II! 1832.21 10 Ni III 1828.672 15 V 111 183279 -s^ 
V 1! 1828 84 500b Cr III 18'' io 
V  III 1828.84 <00b F II! U,J2 361 6 
ft III 1328.857 70 Mr. II 1 «32.47 i 

Za 
My III 

1828 925 

! 828.9/4 
75 

2 
Co I 
Fc 1! 

1832.47 
1832.494 

150 
6 

48 

65 
2 

Fe II! 1829.!'': 150 Ni II 1832 566 ! 
Cr III 1829.39 20 | Co III 1832.784 0 
Co III 1829.392 1 i Ai II 1832.8374 -((Mi Ti III 182942 to | Cr III 1832.87 40 Mn 11 1829.43 60 I V  III 1832.99 : 50 Ni IV 1829.497 200 I Cr III 1833.00 10 

Sc III 1829.6 ilXi Mn HI 1833.019 20 Co HI 1829.674 48 55 Fe I! 1833 071 10 'J6 Cr HI 1829.72 100 46 Fc II 1833.27 1 
Mn II 1829 75 20 Mn I! 1833.30 20 Si   I 1829 8975 st 10 12 C! Ill 1833.3! 400 7 

Ni III 1830 006 400 20 F III 1833.322 3 
Ca HI 1830 059 600 Ni  I! 1833 403 5 
Ni III 1830 075 200 20 V HI 1833.42 25 Co HI 1830.093 400 26 Mn I! 1833.47 1 
Na II 1830 124 20 1 Zn IS 1S33.48I 40 

Mn II 1830.15 10 Zn II 1103..573 50   • A Cr IV 1830.29 5\) 12 V  II 1833.58 100 75 
Sc I? 18304! w Fe II 1833.64 6 
Fe (1 1830.47 3 Ni III 18?3.669 20 N II 1830.527    P 1 

. .               . ..... 
Cr IV 1833.79 75 12 

959 



1833."^l 
FINDING  LIST 1840.48 

1-lernen: WaveknpJ; laleuity 

F ili 181.3 79! 3 
Ki II 1833.847 40 
Na 11 18?3.873 45 
Cc III 1833.876 10 
Ne II 1833.910 80 

Mn I! 18.33.9! 15 
P 1 J833.98 30 
Ar U 1834 038 200 
Fe 111 ! 834.0% 70 
V II 1834.165 0 

Zn II 1834 268 40   -A 
Cc I 1834.34 100 
V II 1834 37! 0 
Ni III 18.34 381 15 
Mn  II 183447 15 

Mn II 1834..7 30 
Cr HI !834.6>s 10 
Al 11 1834.80.' 250 
F I 1834.83 60 
Co HI 1834 840 15 

N! Ill 1834 890 70 
Zn IV 1834 966 30 
Co I 1834.99 too 
F III 1834.997 100 
Co III 1835.000 1000 

v in 183501 200 
Ca Hi 1835.072 200 
Zn IV 1835.124 50 
Na 11 1835.217 80 
Na III 1835.7.2 500 

Co HI ' «.35.255 20 
Fe 1! 1835.42 2 
N HI 1835.51      p 150 
V III 1835.56 25 
Co III ! 835.617 30 

Co III 1835.687 4 
F III 1835.712 200 
Fe II 1835.874 3«) 
Mn 11 1835.91 100 
Zn II 1836.007 70   -A 

V III 1336.17 10 
N II 1836.172    P 100 
Co III 1836.200 60 
Cr I! 1836.23 240 
Na II 1836.367 2 

P II 1836.47 10 cu :v 1836.484 10 
Mn U 1836.508 50 
Si I 1836.5102 s! 200 
G<£  i 1836.649 2 

ZH I! 1836 654 75 
N I 1836712 4 v in 1836.78 750 
N( iil 1836.843 30 
Mi   II 1836.92 20 

Ai II U'36.9635 60 
Cr III I8S7.05 100 
Mn II 183'/ 13 80 
Mn 11 1837.25 2 
Fe II! 1837.417 70 

Ge II 1837.460 c 
Mr) I? 1837.48 60 
P I! 1837.51 20 
Na II 1837 522 15 
Ge I 1837.583 2 

Multipler 

50 

47 

45 

32 

26 

42 

55 

98 

18 

46 

Element 

Fe II! 
Co III 
Mn II 
Zn IV 
Ni II 

V U 
F II! 
Co I 
Co III 
Mn II 

Wavelength IntiMiy Muitipk: 

F II! 
Na 11 
Ni II 
Cs II 
Si ! 
Mn II 
V 
Na iii 

Mn II 
Co I 

Fe III 
Ge 1 
Mg II! 
Cr Ill 
Si ! III 

F III 
Mn I! 
V II 
Fe III 
Fc III 

V II 
Mn III 
Ni III 
Na II 
F 111 

Zn III 
Co II 
N III 
Co III 
V II 

Si III 
Mn II 
Ge II 
Co III 
Fe ! 

Cr III 
Fe ; 
Na II 
Mg HI 
N II 

F HI 
As V 
Na II 
Si I 
Ca II 

Cr IV 
F III 
Co n 
Mn II 
Ni in 

V II 
V III 
Mn II 
Cr III 
As I 

ir<7.588 
1837.630 
1837.65 
1837.680 
1837.744 

1837.76 
1837.815 
1837.82 
1837.840 
1837.86 

1837.880 
1837.890 
1837.935 
1838.008 
1838.0120 st 

1838.05 
18.:8.t0 
! 1.38.1! 
1830.25 
1838.!8 

1838.309 
1838.321 
1838.336 
1838.34 
1838.46,.-    P 

1838.568 
1838.604 
1838.606 
1838.621 
1838.698 

18^ «6 
!839.Ci 
1839.092 
1839.270 
1839.301 

'.S39.334 
1839.367 
1839.44     p 
1839.535 
1839.54 

! «39.585   P 
(839.59 
1839.634 
1839.636 
1839.65 

1839.72 
'.839.80 
1839.835 
1839.878 
1839.93!    P 

1839.968 
1839.978 
1S40.032 
1840.0418 st 
1840.061 

1840. !0 
1840.140 
1840.220 
1840.29 
i 840.421 

1840.438 
1840.45 
1840.45 
1840.48 
!84').48 

250 
200 

10 
1 
! 
0 
I 

80 
20 

i 

100 
45 

2 
.•^i0 
40 

10 
10 

120 
2 

150 

450 
2 

12 
30h 

20 
?0 

0 
70 
70 

250 
2 
1 

20 
300 

150 
100 
100 

10 
20C 

'.5 
20 
4 
0 

10 
3 

25 
7 

400 
5 

20 
8 

600 

500 
300 
30 

100 
4Q 

I Oh 
25 

2h 
10 
10 

32 

75 

47 

4 
65 

98 

44 

117 

65 

98 

117 

77 
75 

65 
% 

39 

65 
4 

960 



1840.55 FINDING  LIST !84b.27 

FJemmi Wavelength Intensity Multiplct Element Wavelenf Ih Intensity Multiplct 

Co I 1840 55 100 Mn ii 1843.505 10(» 

Mn II 1840.56 3h Co III 1843.532 40 

Cr III 1840.6V 10 Ni UI 1343.689 1 

to 1 1840.79 100 Si I 1843.7700 St 200 1! 
Mn ii 1840.91 C Mn II 1843.78 j 98 

Cu III 1840.917 100 15 Ne II 18-3.908 80 

V III 1840.930 10 Mn :i 1843.94 20 

N II 1840.983 i> 100 Zn HI 1843.953 25 
Mn II 1841.12 30 Co HI :843.960 15 
Si I 1841.1520 si 125 11 Fe III 1843.999 200 

Ge I •,841.3275 St 70 Mn II 1844.027 6 98 

Mn II 1841.33 10 P II 1844.06 5 
Fe III 1841.387 200 97 F III 1844.077 I to 

S. 1 184! 4490 St 400 11 Mn II 1844.086 50 
Co I 1841 47 100 47 Mg IV 1844.169 300 

Fe III 1841.536 30!) N II 1844.259 P 10 
N III 1841.57 p 50 Fe III 1844.263 300 
Fe II 1341.60 0 P 1 1844.33 60 
Mn il 1841.6! 40 Cr IV 1844.34 P 3Ü 16 
Fe II 1841.701 20Uh 65 Na III 1844 36 400 

Ma a 18-:, 1.72 3 98 As I 1844.36 40 I! 
V II 1841.781 100b O V 1844.4 80w 
V III 1841.80 7>0 Ge i 1844.4102 St 15 
Na il 1841.822 60 V HI 1844,43 50 
Ni il! 1841.866 15 Fe III 1844.547 400 U7 

Co I SI'. 1.88 30 As 1 1844.57 40 2'j 
Co MI ! h-i'.. 924 •$ Fe 11 184-590 ;ooh 397 
Mn SI '«4   Ml 100 Co III 1844.684 6 
Fe II 1841.9*5 20w Co III 1844.726 10 
Fe I 1842.05 0 Mn II 1844.794 20 

V HI 1842.06 '50 Zn IV 1844.909 75 

Si III 1842.064 p 6.5 Fe III 1844.94? 200 97 
Kr 11 1842.091 120 Cr HI 1844.99 iOOd 
Co 111 1(442.109 0 Se III? 1845.0 300 
Fe Ii 1842.256 10 65 Na II 1845.016 70 

N II 1842.284 p 10 V ill 1845.07 300 

F UI ! 842.326 1 Co HI 1845.074 20 47 

y*,-: v. l^-il.ii 10 Na III 1845.10 240 

Co I : ?4? 34 250 45 Ni HI 1845.141 15 
Nc i! &-IMX 70 P I 1845.19 30 

Ge  \ \uzA\m P! 70 
1 

7 Ga II 
V HI 

1845.26 
1845.29 

750 
250 

4 

Si li' |-;.i.'  '-.:,! 180 20 Mn II 1845.29 30 

V II! l«42.,:ri-, 25 Fe III 1845.304 300 117 
b If 184?.85i JOB Ge II 1845.388 30 

Cr IV 1842.84 p 125 12 Mn II 1845.5! 40 
Mn II 1842.863 -o Si I 1845.5203 St 200 10 
Ni Ii 1842.889 1 Fe III 1845.52! 4 50 97 

Fe li! 1842.927 300 97 V III 1845.60 25 

Ca 11 1843.088 200 10 N 11 1845 616 p too 

Zn 1843 100 10 O V 1845.63 40w 

Mn 11 1843.IP 20 N III 1845.64 2-50   -A 

V II! i843.16 100 Fe III 1845.749 70w 
Mg 1 1843.32 p Ca ill 1845.775 450 
Co III 5 843.332 0 N  II! 1845.80 200   -A 

N II 1843.357 p 10 Ge I 1845.8723 St 70 
Cr III 1843.40 lOC'd Co li 1845.91C 200 
Ni 111 if 43 406 50 34 Ne II 1845.996 m 
Fe i;I 184' 409 250 Mn ill 1846.001 3 
Cr !V 1843.4.' n 75 12 Co III 1846.050 4 

Na III 1843.4« 40 Si I 1846.1118 St 200 11 

V !I 1843.43 50 75 Mg II! ■846.121 7 

Co in 184.. 443 40 26 Co III 1846.157 100 7f> 

Co I 1843.;'.; 80 V II 1846.268 1 
Fe 11! 184.3.-0 . 150 

Mt   Al   S 

117 
1 

Fe II 
L ._      

1846.27 4 

H   He   Ii   He H   C   N   <* •'   Nc   N i*   S   Cl    Ar   R Ca   St    Ii   V   I r   Mn   \-o   Co Ni   Cu /.n   (ia   (ic As   Se   Bi   Kr 

961 
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1846.278 FINDING  LIST 

Element Wavelength Inlecsit 

Mo ill '846 278 3 
Cr HI •846.45 80 
V HI 1846.31 75 
Co HI 1846.514 lOd 
Fe II 1846.573 240 

Mn II 1846.66 !0 
Mg HI 1846.707 7 
Cr HI 1S46.7! 10 
P II 1846.78 20 
Mn II 1846.78 4 

Mn 11 846.93 10 
Co I 1S16.94 40 
Fc III 1846.943 200 
r,c I 1846.9578 st 20 
V  II 1846.965 0 

p I 1847.19 300 
Nc I! 1847.249 5 
Mn HI 1847.268 30 
Ni HI 1847.275 650 
As I 1847 32 10 

Fe HI ".S47.'i48 70 
F 'H 1847.462 150 
Ti I 1847.4737 st 300 
';.'a 'I 1847 54 200 
M~ ill 1847.561 2 

Zn II 1847 562 75   -A 
Fe HI 1847.637 150 
Mu II 1847.73 150 
Co III 1847.825 25 
Co I 1847.89 300 

Fe II 1847.893 10 
N II 1848.002    P 10 
Fe HI 1848.130 150 
Si I 1848.1504 st 200 
Mn II 1848.16 10 

Fe II 1848.23! 100 
O HI 1848.26 500 
Mn II 1848.26 40 
Fe III 1848.428 20 
F III 1848.431 200 

Co II 1848.466 10 
Zn 1848 481 20 
Fe IH 1848.492 70 
Mn II 1848.52 2 
Cf III 1848.56 100 

Cl II: 1848.74 10 
Si I 1848 7480 s; 250 
Fe 'I 1848.77! 7U) 
V II 1848.80 5 
Ne 11 1848.823 70 

Fe HI 1848 883 70 
Al II 1848.8876 1 
Cr in 1848% 30 
V HI 1848 97 10 
Mn Hi 1849.049 15 

P I? 1849.05 3 
Fe III 1849.172 70 
Co HI 1849 299 30 
Ni III 1849 319 100 
Nc II 1849.38! 90 

Fe III 1849.407 450 
N I! 1849.414    P 100 
Co HI 1849.464 60 
Ni III 1849.473 50 
Ni III 1849.540 75 

'.84955 
1849.55 
1849.58 
1849.591 
1849.6354 st 

1849.64 
1849.648 
1849 76 
1849 791 
1849 84 

1849.932 
1849.94 
1849.960 
1849.99 
1850.00 

1850 060 
1850.093 
1850.140 
1850.200 
1850.24 

1850.24 
850.39 
1850.43 
1850.45 
1850.503 

1850.51 
1850.60 
185061 
1850.650 
1850.6719 st 

1850.69 
1850.69! 
850.773 
.850.780 
1850.88 

1850.889 
1850.894 
1851.090 
1851.194 
18.''. .22 

1851.250 
1851.26! 
1851.32 
185! 39 
1851.44 

1851.49 
185!.509 
1851.517 
1851.61 
I85Ü.6! 

1851.639 
1851.7829 st 
1851.810 P 
1851.82 
1851.937 

1852.0! 
1852.017 
1852.02 
1852 09 
1852.1! 

1852.1! 
1852.13 
1852.27 
!852.3i 
1852.366 

250 
80 

700 
2 

20 

!0 
70 
10 
75 
105 

40 
3 

300 
30h 
20 

7 
80 
10 -A 

300 
400 

40 
360 

3 
10 

60 
i 

20 
70 

400 

300 
400 
80 
2 

1«) 

3 
HI 

1 C 
0 

240 

II 
400 
150 
0 

60 

80 
10 
20 
!0b 
I Ob 

10 
70 

250 
40 

400 
75b 
60 
!20 
200 

10 
500 
20 
30 
70 

97 

76 
97 
53 

97 

10 

% 

53 
10 

10 

4! 

65 
97 

64 

!! 
76 

962 

mm 



1852.37 FINDING  LIST 1858.750 

Element Wavelength Intensify Multiple; Element Wavelength Intensity Multiple! 
~ 

Cr 1! 1852.37 60 33 Se I 1855.20 600 15 
re Ii 1852.458 lOd 65 Co HI 1855 331 5 
Si ' 1852.4717 st 250 10 As I 1855.39 10 II 
Co I 1852.52 150 48 P ! 1855.48 1 
Ni II 1852.522 2 Fe 111 1855.510 200 

F III 1852.539 3 Mn 11 1855.54 8 
Co II 1852.564 0 Fe 1 1855 58 100 41 
Mn III 1852.579 3 Zn 1855.670 10 
Kr II 1852.603 20 Al II 1855.8054 90 
Co III 1852.645 4 32 Na HI 1855 91 300 

P II 1852.65 10 Al I! 1855.9286 300 4 
Ft III 1852 677 400 Mn 11 1855.947 5h 96 
F III 1852.683 3 Co III 1855.954 10 
V III 1852.70 25 Mg III 1855.99 
Co I 1852.71 :<oo 45 Zn IV 1856.025 5 

N II 1852 72!    P Si HI 1856 062 20 70 
Mn II 1852,78 60 98 A) II 1856.0957 90 
Fe III 1852.812 150 97 Co I 1856.13 150 45 
Ni II 1852.875 2 Cr HI 1856.20 10 
Co III 1852.919 100 Fe I 1856.23 0 

Mn 11 1853.05 2 As 1 1356 24 2 
Mg IV 1853.107 60 Ai II 1856.2741 30 
Ne II 1853.115 90 Mn III 1856.316 3 
V III 1853.12 15 Mn HI 1856.580 1 
Ge I 1853.1336 st 80 ;     O III 1856.62 500 

Si 1 1853.1521 st 35 10 V PI 1856.64 500 
Na II 1853.166 80 Fe ill 1856.690 450 63 
As I 1853.21 20 Mn II 1856.70 n 96 
Co III 1853.266 2 55 Na HI 1856 73 40u 
Mn II 1853.272 300 12 Ge II 1856.1') 10h 

Cr III 1853.36 10 Fe U 1856.J28 ! 
Ne II 1853.453 2C Cu II 1856.929! 0 
Ni III 1853.480 30 V III 1S57.00 25 
Co II 1853.726 10 Ml!   II 1857 0! 30h 
Fe II 1853.754 6 F HI 1857.034 1 

Mn III 1853.77 1 P i 1857.04 45 
Co ill 1853.841 2 Ni III 1857.158 0 
As I 1853.95 3 Na II 1857 265 25 
F HI 1854.028 35 Zn 11 1857.274 5   -A 
Nc II 1854.035 90 Ne II 1857.565 30 

V II 1854.064 2h Na HI 1857.57 100 
Mg III 1854.139 4 Na II 1857.576 40 
Ni III 1854.149 800 19 Cr III 1857.59 20 
Co ill 1854.194 25 N V 1857.60 50 60 
Mn If 1854.24 2 97 Co III 1857.657 10 

Co I 1854 28 80 49 N V 1857.78 50 60 
Fe III 1854.384 200 97 N II 1857.870   P 300 
Co III 1854 393 SO 67 Mn II 1857.923 2« 12 
V III 1854.42 w Fe II 1857.935 240 7 
Cr II 1854 46 2u Nc II 1857.952 70 

P II 1854.59 150 A! II 1858.0262 700 4 
Cu IV 1854.679 26 Cr III 1858.03 I Oh 
Cr ii 1854.68 60 Mg II! 1858.186 250 
V III 1854.7! 5 Co I 1858.26 3C 45 
Al »I 1854.716 1000 1 V III 1858.32 75 

r0 HI 1854.763 80 53 Ne ii 1858.408 80 
re II! 1854 826 600w 63 Mg III 1858.451 7 
Mn II 1854.89 40 98 Co HI 1858.487 10 
Fe III 1854.975 500 63 V II 1858 50 20 108 
Ne II 1854.976 20 Cr II 1858.54 400 33 

Ar II 1854.986 50 Fe ill 1858.542 »JO 63 
Co I 1855.05 400 45 N Ii 1858.545    P 200 
v in 1855.06 300 Cu ill 1858.685 0 
Cr H 1855.14 400 33 Cr II 1858.72 «HS 33 
Mn 11 1855.14 8 Ni HI 1858.750 300 

963 



1858.84 FINDING   LIST 1366 077 

Fitment 

Si I 
P I 
Ne  II 
Mn !! 
F III 

Na HI 
N II 
Fe I 
V III 
Ne II 

P I 
Mn II 
Mn .'I! 
Ni III 
V ill 

Co HI 
Na HI 
Co II 
N II 
Mn III 

Se I 
Fe II 
Fe III 
Fe IH 
A! II 

Fe I! 
Ge I 
Cr II 
Co II 
V III 

N V 
As II 
As I 
Mr, II 
Ca HI 

As I 
Mn !l 
B V 
P I 
Ni I! 

Ni I! 
As I 
Ge I 
Ne II 
Na II! 

Mn II 
V IV 
F III 
Cu II 
Fe III 

Mn II 
Co HI 
Si I 
F III 
F in 

Al I! 
F HI 
Al II 
Co II 
Fe ! 

Cu IV 
Co n 
v n 
Na III 
Fe 111 

Wjveiertgth Intensity Multiple! Element Wavelength Intensify Multl.-lrt 

1858.84 
18589! 
1859.017 
i 859.11 
1859.143 

1859.20 
1859.260 P 
1859.26 
1859 29 
1859.361 

1859.43 
1859.44 
1859.46 
1859.480 
1859 49 

1859 510 
185961 
1859.62: 
1859.636 P 
185965 

1859.69 
1859.741 
1859.813 
1859.955 
1859.9796 

1860 055 
1860.0865 st 
1860.12 
1860.214 
1860.22 

1860 24 
1860.342 
1860.40 
1860.42 
1860.432 

1860.46 
1860.51 
1860.56  P 
1860.63 
1860 689 

1860.796 
1860.87 
1861.0945 s! 
1861.137 
1861.19 

1861.44 
!861.558 
1861.584 
1861.6229 
1861.665 

1861 667 
1861.775 
186! 7949 st 
1861.814 
1861 912 

1862.0813 
1862.094 
1862.3111 
1862.313 
1862.318 

1862.324 
1862.360 
1862.37 
1862.40 
1862 446 

500 
4M) 

20 
I Oh 
60 

10 
500 
40 
50 
80 

450 
8 

25 
2 

56 

10 
10 
0 

!00 
300 
300 
200 
120 

400 
50 

2*0 
40 
75 

85 
350 

80 
3 

500 

80 
100 

45 
1 

I 
s 

9 
50 

300 

I 
300 
60 
0 

200 

100 
200 

2 
35 

3 

5 
35 

1000 
250 
100 

16 
10 

300 
120 
IS) 

14 Mn 11 1862.515 80 12 
5 N  11 1862588    P 20 I 

Co III 1862.660 20 55 
% V II 

Fe II 

Al III 

1862.76 
1862.774 

1862.790 

250 
8 

600 

181 

1 
Mn !I 1862.80 20h % 
Cr IV 1862.99 500 II 
Co III 1863 134 1 31 
V II! 1863.14 100 

s Fe III 
V II 

1863.317 
1863.44 

250 
5 

62 

Co III 1863.467 40 71 
Mn 11 1863.48 20 
Fe 1 1863.54 10 40 

41 Co HI 
F III 
P I 
Co IV 

1863.615 
1863.758 
1863.78 
1863.80 

4 
6 
3 

100 
Co III 1863.826 400 31 

Co I! 1863.86 40 
65 Na II 

Mn !H 
!863.898 
1863.97« 

15 
3 

63 Zn HI 
Zn II? 

I864.0C', 
1864.1 r. 

so 
100 

97 Zn 1864.164 100 
19 Co HI 1864 187 so 53 
33 P II 

N II 
P I 

1864.22 
1864364    P 
IS64.37 

150 

105 

62 Mn II 
V III 

1864.400 
1864 51 

80 
300 

12 

25 Fe III 1864 534 70 
97 Ni II 1864.558 6 

Mn II 1864.615 40 9? 

9 V I KM .64 3 
Fe I! 1864.656 40 126 
V 11! 1864 74 100 
Fe II 1864 743 400 i 26 
Co I !f;64.92 40 

Si I 1865.0278 st 2 63 
Ge ! 1865.0525 st 70 
As ! 1865.10 8 
Na 11 1865.139 35 
Mn II 1865 16 5 

Fe HI 1865.202 450 
Mn I! 1865.30 2h 96 
Fe I 1865.30 3«) 
M? in 1865.388 1 

63 V III 1865.41 10 

12 Co III 1865.424 20 31 
40 Fe 11! 1865.445 150 154 
63 Co III ! 865.456 20 40 

Mn 11 1865.52 lOh % 
Fe III 1865.606 150 

Mg 111 1865 636 12 
Ni II 1865.637 5 

4 V  11 
F III 

1865 68 
1865.70! 

20h 
1 

39 Cr  1! 1865.80 20 

Mn I! 1865.832 150 12 
V   11 1865.99 30 97 

108 Zn 1866055 100 
Fe 1 (866.07 80 42 

  Zn II? 1866.077 KM) 
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1866 080 FINDING  LIST !874.842i 

Klemcnl Wavelength Intensity Muliip!cl 

V I! 
Ar i! 
Cr II! 
Ni Ill 
Cr II 

Mr II 
Co I 
Fe 111 
Zn il 
Co ! 

Na I! 
N II 
Co III 
Ni II 
Ft III 

Co ill 
Cr (11 
V I 
l-c 1 
Mr III 

Fe Hi 
Co I! 
1 II 
Ni XIV 
F II 

V I? 
Co Hi 
("r III 

Ni III 

Cu III 
Mn II 
Kr II 
Co ill 
Zn II 

Ni I'll 
MR III 
N" II 
Mn I! 
Cr IV 

Mr II 
Ar El 
Kr II 
r  til 
Si i! 

Mn 1! 
Co Ill 
Mn II 
Co 1 
Mn 11! 

Si I! 
F U 
Na HI 
V I 
Mr I! 

Fe I! 
Fe ill 
Fe III 
As I 
Co III 

Si !! 
Ca Ill 
Fe I 
Co ! 
Cr II 

1866.080 
1866.089 
1*66.12 
1866.163 
1866 22 

1866.25 
1866.27 
1866.305 
1866 366 
186645 

1866.4:2 
1866.457 
1866 497 
1866.499 
1866.554 

1866.615 
1866.63 
1866.68 
1866.815 
1866828 

1866 900 
1867.028 
186,050 
1867.1 
1867.310 

1867.47 
1867 490 
1867.52 
1367.598 
1867.7U) 

1 «67.747 
1867.880 
1867.889 
1867.930 
1867 994 

1868.201 
1868.225 
1868.240 
1868 28 
1868.29 

1868 58 
1868 660 
1868 662 
1868 690 
1868.765 

1868.78 
1868 7% 
1869.03 
1869.16 
1869.164 

1869.317 
1869 380 
1869.43 
1869 47 
1869.55 

1869.56 
1869.828 
1869 925 
1869 94 
1870.012 

1870.227 
1870.263 
18-0.36 
1870.45 
1870.46 

1 
100 

10 
5 

300 

1 
60 

600 
!0   -A 
30 

45 

4 
5 

300 

20 
70 
50 
40 

5h 

iso 
50 
6 

f 
luO 

200 
10 

2Ü 
80 
40 

6 
40 

20 
40 
10 
0 

50 

20 
300 
120 

10 
! 

40 
6 

15 
50 
6h 

20 
3 

20 
500 

I 

3 
650 
250 

15 
(> 

15 
700 

0 
50 
20 

156 

52 

26 

52 

108 
39 

H lernen* Wavelength Intensity Multiple! 

15 
12 

97 
II 

i: 

902 

41 
12 

9.02 

97 

52 

55 

9.02 

Ni  II 
Cu  IV 
Co III 
Kr II 
Fe II 

Si ,; 

Cr III 
V II 
Ne II 
Fe III 

Fe III 
Mn !I 
1 e II! 
I a II 
V III 

Kr 11 
As I 
Co HI 
F HI 
Co hi 

Zn II? 
Fe Ill 
Ne 1! 
Ic I 
P 11 

Ca Hi 
Na HI 

■ e i:i 
Co ii! 
Co III 

Ar 11 
Fe i! 
V 
Ne II 
O II 

0 11 
Mg III 
(ie 1 
V IS 
Co III 

As I 
Fe I 
Mn 11 
Si 1 
Ar !! 

Fc I 
Mg HI 
Na li! 
Na II 
\   II 

Ne II 
Fe III 
Ne  I! 
Kr II 
Cr IV 

Ne II 
Na II 
Na III 
Ge I 
Co III 

V II 
Fc I 
Mg IV 
Co III 
Si  I 

1870.460 
1870.535 
1870.634 
1870.645 
1870 72 

1870.782 
18',!.00 
1871.08 
1871.097 
1871 152 

1871.319 
1871.39 
1871.448 
1871.517 
1871.58 

187! 619 
1871.68 
1871 870 
1871.923 
1871.952 

1872.125 
1872.214 
1872.291 
1872 359 
1872.76 

1872.367 
1872.45 
1872.515 
1872.532 
1872."5 

1872.589 
1872.65 
1877.66 
1872.72! 
1872.78 

1872.87 
1872 956 
1872 9745 si 
■873.01 
i873 014 

1873.02 
I873.Ö52 
1873.07 
1873.1036 st 
1873.140 

1873.259 
<■<;:. 268 
1873.32 
1873.369 
1873.39 

1873.492 
1873.534 
1873.67? 
1873.761 
1873 86 

1873.873 
1874.098 
1874.22 
1S74.2565 si 
1874.355 

1874.45 
1874.58 
1874.598 
1874.822 
1874 8423 st 

8 
10 
15 
80 

3 
20 
120 
70 

600 

150 
20 
20 
40 

200 

80 
30 
100 
10 
60 

100 
400 
50 
160 

1 

700 
2!) 

250 
40 
60 

If« 
2 

25 
5 

800 

800 
4 
6 
5 
(1 

40 
160 
40 
25 

600 

100 
1 

80 
45 

100 

20 
150 

5 
80 
125 

60 
15 
10 

200 
20 

120 
3 

79 
(.0 
175 

4u 

9.02 

SO 

9 
M 

31 

39 

71 
51 

8 
39 

39 

108 

6 
4(1 

'•■ 

31 
62 
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1874 931 FINDING  LIST 1881.75 

Element Wavelength intensity Multiple Element Wavelength Inlep-süy Muit.plet 

Fe ii 1874.931 !0 65 Co I 1878.28 250 
0 HI 1874.94 800 Fe II 1878 39 0 
V II 1874.97 10 30 Al ii 1878 5043 8 
Ni !I 1875 069 3 Mn !! 1878.52 3h 
Na 11 1875 075 60 Fe HI 1878.550 150 

Co II! 1875.094 40 40 F HI 1878.58T 1 
Fe I 1875.14 0 N II 1878.67 4    P 200 
Cr II 1875.22 60 V HI 1878.6* 300 
Kr II 1875.2% 20 Cr III 1878 T7 20 
Fe  II 1875.43 0 Kr II •SV8.830 1«! 

Cr HI 1875.52 10 Fe I 1878.849 20 39 
Fe II 1875.536 300 345 V II 1878 90 100 108 
Mn 11 1875.59 30 F III l"78.910 1 
V HI 1875.62 250 cr in 1878 99 20 
Mn I 1875.727 iOr Cr  II 1879.05 200 156 

r>i i 1875.8129 st 30 9 Ni III 1879.063 5 
v in 1875 88 250 Mn II 1879.09 5 
Kr II 1875 999 200 Kr II 1879.14! 40 
Cr IV 1876.00     p 60 11 Co HI 1879 170 2 
Ne II 1876.003 70 i     NJ II 1879 240 30 

Co I 1876.01 100 Co III 1879.244 60 31 
Ge ■ !876.0104 st 10 Co III 187Y.385 20 67 
V II 187606 200 108 A.   II 1879.420 100 
Mn II 1876.11 1 Si I 1879.434 61 
Ni II 1876.180 ! Mg III 1879.492 200 

Fe :i 1876.181 I60h 14! P II 1879.62 250 
F in 1876.343 1 Mn (I 1879.66 ! 
Ni Ii 1876418 2 Co HI 1879.753 10 
Fe 1 1876.419 40 39 Ar II 1879.7<;:J 200 
Mn I 1876.445 I5r Mn II 1879.85 40 

V II 1876.47 100 30 Fe I 1879 86 2 
CO I 1876.48 70 Ne Ii 1879 884 50 
Kr U 1876.49! 20 Fc II 1880.046 40 141 
P II 1876.79 100 C! Ill 1880.10 300 
Cu IV 1876.812 10 Fe ! 1880.14 35 4! 

Fe II 1876.838 "1VV 97 Co I 1880.34 40 
Co ! 1876.88 80 Cr I 1880.39 50 
Ca III 1876 915 10 V HI 1880.41 400 
As I 1876.98 2 Co HI 1880 449 6 52 
V II 1877 00 !00 97 Ni HI 1880.498 5 

Al II 1877.13 1 Fe  III 1880.620 203 62 
Mn II 1877.16 30 Fc in 1880.704 250 
Na I! 1877.365 20 V  11 1880.811 It) 
Ne II 1877.-.87 30 Mr, II! 1880.818 3 
Co I 1877.40 150 Co ! 1880.82 150 

Co III 1877.464 10 39 Co Ii! 1880.912 SO 40 
Fe II 1877.467 400 125 Si 1 1880.9657 st c 9 
Mo I 1877.518 20r Fe II 1880.976 400 126 
Ar II 1877.523 400 Cr HI 1881.02 20h 
Co III 1877.544 10 40 Cr 11 1881.06 120 

Kr II 1877.613 40 Co HI 1881.080 30 
Mn III 1877.616 4«) Ni II I&U55 25 24 
Ne II 1877.679 40 Fe III 1881.178 300 
Ni II 1877.818 40 Ai  IV 1881.19 50 
V  II 1877.85 0 V  III 1881.28 7.5 

Cr III 1877.93 10 Cr III 1881.33 20 
Zn IV 1977 976 so Kr II 188! 418 20 
Fe HI 1877.989 800 63 Co HI 1881.477 30 3! 
Mn Hi 1878.018 2 Fe HI 1881.578 200 
Kr II 1878.04! 240 Ge I 1881 6470 st 8 

Fe I 1878.06 1 Ne !I 1881.690 70 
Ni Ii 1878.103 2 Co HI 1881/02 200b 40 
V 11 1878 19 5 30 Co III 1881.702 200b 30 
Fe I 1878.20 0 Cr HI 1881.73 20 
Ki  !! 1878.256 40 V  HI 1881.75 10 
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1S81.8538 FINDING  LIST 1839451 

Element Wrvelen*th Intensity Mulüptct Element Wavelength Intensity Multiple'. 

Si 1 !881.8538 si 30 8 F in 188.5 587 3 
la IV 1831 861 90 Mo II 1885.70 20 
Co III 18*1.867 60 30 Na 11 1885.742 45 
Cr ! 1881 87 250 Na III I8S5.75 «0 
Mil II 1881.90 3C Ni III 1885 864 10 

As I 1881.96 40 2 V  11 1885.90 100 116 
Fe III 1882 047 650 62 Fe III 1885.947 300 % 
Cu I! 1882.2085 I Ni II 1886.043 12 23 
Cu ill 1882.250 1 F II 1886.147 100 
Co IV 1882.28 50 Cr I 1886.34 500 

Mg II! 1882.308 7 Ar II 1886 386 400 
Co III 1882 323 30 40 ZB III 1886.405 I 
Fe HI 1882 357 300 F III 1886.464 6 
N V 1882.36 30 57 Co 111 1886.469 10 40 
Mn ! 1882.366 3 Fe III 1886.607 300 

Ne II 1882 478 60 Co III 1886.742 40 
Ni II! 1882.686 25 Fe II! 1886.757 800 52 
Mn I 1882.900 1 Mg Hi 1886.764 2 
N V 1882.92 35 57 F III 1886.950 3 
Fe III 1S82 979 250 62 Fe III 1887.085 70 62 

Fe 1 1883.06 0 Mn IV 1887.151 350 
Mn ! 1883.085 0 Fe III 1887 197 550 53 
Cr IV 1883.10      P ■75 !1 MS 111 1887.308 12 
Cr 1 1883 11 50 Mn 1! 1887.31 2 
Cl I! 1883.14 300 N II 1887.404    P 350 14 

Ni 11 1883.170 4 Ar II 1887.42 30 
Fe II! 1883.18' 150 Fe III 1887.471 55Ö 52 
Ge III 1883.27 120 Na III 1887 48 300 
Co III 1883.286 40 30 Cr I 1887 60 150 
Cr II 1883 35 200 40 Si 1 1887.6928 ft 45 61 

Fe 11! 1883 394 70 Se IV? 1887.7 200 
Na II 1883 460 20 Fe 111 1837.734 250 
V !!! 1883.57 250 Fe I 1887 76! 300 39 
Mn II 1883.78 10 V III 1887.79 100 
Ne ii 1883 7% 80 Cr III 1887.83 5 

Na II 1883.804 20 Cr I 1887 85 50 
Fe II! 1883.816 200 62 Mn 11 1887.87 10 1! 
Fc I 1883 91 40 Co I ,887.89 120 
F III !8?3 925 6 Cl I! 1887.90 10 
V II 1883.98 200 30 Cr 0 1887% 120 156 

Mn !! 1883 98 SO Ne II i 888 i 07 100 
Cr 11 1884 17 20 Cr I 1888.17 150 
Fe III 1884.253 150w Fe III 1888.260 150 
V II 1884 254 5h Fe 1 1888.32 80 40 
Cr !I! 188*. 30 C Co III 1888.345 2 

Co I 1S84.45 100 42 Mn III 1888.438 i 
CF II! 1884 49 5 Co II! 1888.451 2 
Co III 1884.532 1 Mn !V 1888 454 40 
Co 1 1884.56 !<>'. F I". 1888.530 10 
Fe III 1*34.596 550 62 P IV 1888 65 400 5 

V III 18&4.61 200 Fe II 18S8.7J3 400 125 
Fe I 1884.73 1 Ar II 5888 782 4«) 
F 11 1885.047 !Q Kr I! 1888.783 160 
Mn I! 1885.05 1 Cr III 1881.83 10 
Na II 1885 09! 50 Zn III I88!.%8 3 

Fe III 1885.125 600 % Ar II 18S9.029 600 
Mn ÜI 1885.207 300 Mn I! 1889.05 20 
M II! 1885.25 500 24 Cl III 1889.06 10 
V III 1885.26 15 ¥ III 1889.076 20 
Se IV? 1885.3 200 Co II! 1889 090 2 

F II 1885.442 40 Cr I 1889 20 50 
Co III 1885.476 3h V  III 1889 22 40 
Cr I!! 1885.59 50 Na II 1889.317 30 
V 11 1885.520 3 Co II! 1889 321 4 
Ni !I 1885.525 20 F- ill 1889451 300 53 
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1889.60 FINDING  LIST 1897.4998 

Element Wavelength Inlensiiy Multiple l Klement Wivclenglli Iniemily Mumrlct 

Co 1 1889 60 60 Mn I! 1893 70 50 
Kr 1! 1889679 80 Ne II 1893 376 70 
He 11 1889.710 100 Mg IV 1893.898 200 
1 in 1889.71s 1 Co II! 1893 911 I 
Fe III 1889 735 250 Fe III •893.981 700 83 

Co 1 1889.87 100 Fe I! 1894.006 20Ü* 125 
Ms I! 1889 88 8 Cr III 1394.05 20 
As I 1889 95 5 Co I 1894.07 50 
Ni III 1890.155 15 F III 1894.082 60 
Mn II 1890.17 5 Ca ill 1894.124 50Ü 

Mg III !890 380 40 Mn II '894.19 0 
Mn ill 1890.42 2 Fe Hi 1894.252 300 
As I 1890.42 lOOOr 1 Zn 11 i894 259 75   -A 
V  II 1890.50 20 C III 1894.29 200 II 63 
Cr Ii 189055 600 40 Se Ii! 1894.4 400 

Co III 1890.642 0 V I 1894 47 40 
Fe III 1890.669 900 52 Fe II! 1894 509 200 
Na MI 1890.75 240 Ca III 1894.582 250 
Cr I 1890.78 »00 As II 1894.661 1 
V  I 1890.82 15 F III 1894 779 > 
Fe III 1890.893 150 53 Fe III i894.983 250 96 
Mn I 1890.962 1 V III I89V0I 300 
He ill 1891.070 250 % Ne II i 895.072 10 
Mn II 1891.18 8 Ni II 1895.082 6 
Fe  III 1891.186 200 96 Ge 1 '895.1968 s! 100 

As II 189! -•n 50 Co III 1895.368 100 
Fc III 1891.s;9 70 Kr II 1895 408 20 
Ne ii 1891 366 60 V 1895 44 5 
Mn I 1891 414 3 Sc III 1895 441 8C 5 
V II! 189! 47 50 Fe III 1895.456 1000 34 

As I 1891.47 s Si I 1895 461    si 1 ss 
Fe !.!I 189!    !6 300w Co 11 1895.478 40 
Mn IF 1891.55 301i Ni III 1895.479 5 
V  III 189!.71 10 F- III 1895 635    P 46 
Ne ii lift 1.730 5 Fe 11 1895.675 200 124 

Fe ! l&> ?■' 200 Cr 1 1895.78 50 
Mn III 189; ? .6 700 Ne II 1895.840 5 
Fe III i8v "\; 200 Fe III 1895.912 70 
Mg in 1891.970 7 Co III 1896.03! 0 
Cr 1 1892 01 50 Zn II 18%.056 2   -A 

Co III 1892.01! 3!) 75 Cr 11! 1896 09 30 
Mn 11 1892.02 50 Ni II 1896 147 2 1 
Si ill 1892 030 60 1 Mn III 18% 2<" 3 
Fe III 1892.073 300 96 Mr HI 18%30-v :!r 
Fc III 1892 140 300 52 Fe III 1896.333 2:.0 

Fe ill 1892.247 300 % Si 1 18%. 339    si 1 SS 
Fe III 1892 339 70 Cr III 1896.39 10 
Mn II 1892.40 10 Fc Hi 1836.7 V. 750 
Fe III 1892.488 70 Fc ill 18%. 80? out? M 
Fe 111 1892.598 70 N  V! 18% R? tr- 5 

Zn 1892.866 75 V  III 18%. 84 io 
Fe 111 1892.890 300 % Fe III 189- 028 250 
Co III 1893 095 4 Mn 11 1897 06 20 
Fe 11 1893.113 200 Sc II! 1897 2 400 
Sc HI 1893.2 500 Mg in 1897.226 7 

Si 1 1893.252    si 175 58 Ti ill 1897.27 10 
F III 1893.273 3 Mn ill 1897.28 i 
Mn 11 1893.288 60 Ar 11 1897 352 50 
Cr III 1893 30 if. Fc III 1897.379 2(t:v 81 
Co I 1893.43 30 A! II 1897.4014 9 

Mn ill 1893.485 70 Kr II 1897.457 160 
Mn :i 1893.49 30 Al II 1897 4605 3 
Se I IS93.50 120 Mn 11 1897.48 100 
Cr I 1893.59 50 Co I 1897.48 1Ü0 
Ni Ii 1893 600 i A! II 1897.4998 1 
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i 897.560 FINDING  LIST i*)5.8IO 

H lenient Wavelength Intensity Multiple. Element Wive length Intensity ! lultiplet 

Co lil 1897 560 1 
I 

Li I 1901.50 -A 
V  I! 1897.70 10 la !1 1901.523 60     A 
Co I 1897.73 go Fe III 1901 540 200 % 
Ne !I 1897.810 40 As I 1901 54 5 
Cl HI 1397.85 300 8 Mg HI 1901.572 20 

V 1 1897 90 10 n in 1901.61 $00 8 
Kr 11 1898.048 200 | V  11! 190! .t3 50 
Mn ii 1898 12 30 Co I 1901.75 200 
Mn  III 1895.301 200 Mn HI 1901.754 I 
Ar II i8')8.36 15 Mn II 1902.04 10 

V 1898.42 ie Mn HI 1902 069 100 
Fe 11 1898.538 200 140 Fe 11! 1902.076 300 94 
St I 1898.555 800 13 Co I 1902.15 100 
F 111 189863! 100 Cr III 1902.19 20h 
Kr 11 1898.631 40 V HI 1902.3 500 

Mn 11 1*598 .64 30 As I 1907. 3! .5 
V 1 1898.78 25 Ge I 1902.3955 si 1 

Ke III 1898.870 400 Fe 111 1902 402 400 
Cr II 1898.92 700 40 Cr I 1902.43 !50 
Mn 111 1899.097 150 Si II 1902.459 I00h-A 1804 

Cr ill 1899. |S 10 V in 1902.48 150 
Co III 1899.183 1 Cr III 1902.59 20h 
A! II 1399.1943 25 Ni III 1902 607 50 
Fe I 18992! 20 P IV 1902.62 40 
Ar II 1899.28" 100 Kr II 1902.7 78 46 

Fe II! 1899 318 300 »6 Fe HI 1902.902 300 
F 111 1899.373 1 Mn II 1902.948 500 
Mn IV 1899.483 350 Fc III 1903.159 70 
Kr 11 1899.50! 40 Kr II 1903.193 360 
Mn II 1899.51 10 Fc HI 1903.257 200 

Na II 1899.523 30 Ni III 1903.262 !5 
Cr  III 1899.56 20h Cr III 1903 29 5 
Kr II 18V9.629 160 Cr I 1903.30 50 
Na II! 1899.70 60 Fe I 1903.37 20b 38 
Zci III 1899.793 12 Fe 11 1903.370 20b 139 

Co Mi 1899.795 10 75 Ge I 1903.5620 st 10 
Ne II 1899.802 40 Cr I 1903.57 50 
V II! 1899 81 400 V  HI 1903 68 50 
Ar I! 1899  .47 too Fe III 1903.706 70 
Mn  IV 1899.878 0 V  II! 1903 83 15 

Fe 111 1899.93! 300 Na 11 1903.831 15 
V 1 1900.00 30 Cr 11! 1903 98 5 
Cr III 1900.02 20h Fc III 1903.983 70 
Ni il 1900.025 4 V  HI 1904.01 75 
Mg V! 19Ü0.04 100 F III 1904.24? 60 

Mg III 1900 043 20 Fe III 1904.257 150 
Ne 11 1900.189 40 Si II 1904.326 5h-A 31 
S ! 1900.2863 550 1 Al II 1904.3264 8 
Fe HI 1900.575 70 Fe III 1904.402 250 
Ar Ii 1900.638 400 Ne U i904.510 7(i 

Cr HI 1900.66 30h V  II 1904,54 e 
Fe II 1900 667 10 362 Si I 1904.6647 st 40 56 
Ne  1! 1900 695 s Ne I! 1904.691 5 
F HI 1900.760 !50 Ge I 1904.7015 si 400 6 
Co Ii) 1900."61 10 62 O 1 1904.75 50 

Ni I! l'«X). 865 15 Fe I! 1904.784 3O0 139 
Ni II 1900.92! 2 P IV 1904.80 40 
lie 1 (901.0607 si 8 F III 1904.8.34 35 
Fe III 1901.096 600 95 Cr 111 1904.84 30h 
Ti III 1901.31 60 Fe III 1905.214 70 

Si ! 190! 3377 st 400 57 Co HI 1905.354 60 66 
Co Mi 190! 357 60 7S Co I 1905.41 60 
Mg III 1901.360 / P I 1905.48 90 
Fe II! 1901.379 30!) Co III 1905.674 4 
Kr II 1901.490 281 C> HI 1905.310 1 

969 

■ J.. PW.I'LI. ' fWIH. '■ 



1905.818 FINDING LIST 1912.920 

Element Wavelength loten* ity Mufcplel E V r.icni Wtvcleajth Intensity Munipiei 

Fe III 1905.818 150 96 Ni HI 1909 091 5 
Co 1 1905.87 200 Ti II 190933 200 3 
Si ii 1905.878 3h A 31 V U 1909 36 400 80 
Na 11 1906 112 !5 F III 1909.375 i 

Cr HI 1906 12 40 Za II! 1909 424 6 

N tli :906.22 100 A Ar II 1909.5680 JT 50 
Co III 1906.265 6 Co HI 1909.666 30 
Ti II 1906 30 300 3 Cr 1 1909.72 100 
Mr, 11 1906.37 20 H II 1909.74 200 3 
P I 1906.40 60 Fc HI 1909.782 I5C 

Al 11 1906.4082 25 Kr II 1909.788 20 
V 11 1906451 1 Mn II 1909.830 60 10 
Fe III 1906.457 400 108 Kr II 1909.840 40 
Ne II 1906.502 60 Fe HI 1909.846 ?50 
Kr I! 1906 543 20 Cr IV 1909.86     P 50 

Al II 1906.5957 4 Fe II 19C9.95 I 
V II 1906618 1 Ca III 1910 097 550 
Cr I 1906.67 KM Fe II 1910.150 20 
AI I! 1906.6743 8 Co III 1910.151 ö 
Co I 1906 72 50 Fe !;'"> 1910.172 "?0 

Mg IV 1906.729 50 t   IV 1910.18 40 
Fe III 1906.814 400 Mn IV 1910.251 750 
N III 1906.89 100 A Cr MI 1910.33 50 
Mn IV 1907.028 600 Fe HI 1910.401 400 57 
Be I 1907.16 100 Kr II 1910.421 20 

Zn IV 1907.168 90 Fc I 1910.53 0 
N HI 1907.28 400 -A Kr .'I 1910.539 2.00 
Cr I 1907.28 !00 Si II 1910621 50b 18.04 
N Vi 1907.34 200 5 Mn III 1910.649 40 
Kr II 1907 356 160 Fe II !910669 160 124 

Cr II 1907 36 60 V III 1910.68 200 
V II 1907.361 Id Cl II 1910.76 10 
Ca III 1907.385 450 A! II 1910.8252 80 
Co 111 1907.458 6 Co II! 1910.840 60 66 
Mr. II 1907 49 20 Ti II 1911.01 50 3 

Ne II 1907.493 200 9 Al ?! 1911.0132 12 
Fe III 1907.577 650 83 A.   II 1911.053 50 
Ni II 1907.612 i V II 1911.108 4 
P I 1907 66 120 Co III 1911.174 4 
N VI 1907.67 200 5 Si II 1911.265 Oh 18.04 

Fe HI 1907.741 250 S3 Cr I 19H.30 3:50 
Kr 11 1907.760 120 Fe HI 1911.338 450 135 
V II 1907.80 300b 80 Cr I! 1911.36 140 155 
V ill 1907.80 300b Mn 11 1911.41 300 10 
Mn I'! 1907.83 200b Cr III 1911 66 80 

Mn II 1907.840 200 11 Ca HI 191! 692 -450 
Co II 1907 951 0 Fe HI 1911.703 150 
Ar II 1907.988 400 Mn II 195176 2h if 
N HI 1907.99     P 300 A 27 Kr II 1911.797 SO 
As I 1908.13 1 Al Hi 1911.6(7 

N in 1908.21      P 400 -A 27 V II 1911.88 400 80 
Ti II 1908.29 300 3 Ni II 1912 146 2 
V II 1908.32 4C0h 80 Mn II 1912 15 1 
Ni II 1908.326 1 V III 1912.17 50 
Ge I 1908.»342 st '.0 Ge II 1912 376 20 1 

ZD III 1908.436 1 V 11 1912.39 400 80 
Cr 1 1908.46 200 Ge I l'J 12.4037 s: 100 I 
Mn II 190847 20 Cr HI 1    2.50 40 
Mg III 1908.500 !00 Be I 1912.53 100 
Co II 1908 517 30 F III 1912.543 10 

Mn 11 1908.54 20 Fe II I912.5S2 2 ?24 
Mn HI 1908.670 0 i Sc HI !9!2.620 120 5 
C III 1908.734    P 70 0.01 Cr I 1912.79 200 
Mn 11 1908.91 IOC 1 

27            ; 
Cl HI 1912.90 400 8 

N III 1908.96 100 A Fe HI 1912 920 250 57 
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1912 938 FINDING  LIST 1920 18 

Kleinem Wuveleogtb latently Multiple;                  Element Wavelength iateauty Vutlipkl 

As il 19K.938 500 Fe 111 1917.45! 609                     101 
Co 111 19t;:952 6 Cr 111 1917.52 10 
Mn 11 1912.96 30 Ge III 1917.55 5 
V il 19».10 200 80 Ge 1 1917.597.4 st 200 6 
Al HI 19! (166 Mn II 1917.61 100 

Na HI 191). 17 160 Co II 1917.62! fri 

Mn IV 191! 202    P 20 Fe III 1917.665 150 
Fe ill 1913.386 70 F III 1917.766 1 
Zo IV 1913 521 j Ar II 191779 .u 
V III 1913 62 350b V 11 1917.79 150 80 

Fe III 1913 Ä22 250 57 Cl HI 1917.87 400 8 
V II 1913.70 350b 80 Fe III 1917 960 400 
Mn 11 1913.73 20 Ar 111 1918.0b 50 7 
Mn i 1913.752 15 Fc 11 1918 114 40 »38 
Sc : 19:3.788 700 13 Mn III 1918 198 0 

Mn IV 1913822 0 Cr III 1918.27 40 
Cr HI 1913.85 20 Fe III 1918.284 450 57 
Ni HI 1913.890 30 Cr II 1918 30 80 
K til 1914.056 1000 34 Mn I 1918 32Vi 15 
Ni in 1914.076 3 Ni 11 1918.37      P 1 

CI II! 1914 09 300 8 Na III 1918.46 120 
Kr III 1914.09 60 Fc III 1918.480 450 \U 
Ti 11 1914.11 25 3 Cr 111 1918.5! 5 
V 11 1914295 Ih Kl    II 1918.567 M) 
Ti II 1914.32      P 3 Cr !V 191S.59 20 

Ar III 1914 40 4 50 7 Cr III 1918.61 40 
Ar III 1914.65 150 7 Mn IV 1918.61 300 
Kr II 1914.673 4C Mn II 1918.643 200 11 
V III 191468 !< Ar III 191867 200 7 
Mn II 1914.68 200.1 !1 N  III 1918.69 1**   -A 29 

S 1 1914 6982 350 1 Mg HI 1*18.777 20 
Ne II 1914729 30 Mn II 1918909 30 11 
Ni !'! 1914.75 1 Z» 11 »918.962 50 
Zn 11 (914806 60    A Fe III 1918966 200 
Cr III 1914.37 30h Zn IV !9r 019 100b 

V II 191491 150 80 Cr III 1919.05 30 
Ni III 1914 919 1 N  111 1919.06 10   -A 
Fe III !>•'5.083 750 c; Zn in 1919.068 20 
Mn II 1915.10 1000 :0 Co III 1919.120 100 20 
Mn II 1915,21 20 Mn HI !9'9.162 2(5 

Ni III 1915.409 5 Sc I 1919 !90 600 13 
Ni III 1915.497 5 Ar  II 1919.199 300 
Ar III 1915.« 350 7 Kr II 1919.199 160 
V  II 1915.7! 0 V in 1919.35 200 
he III 1915.750 I 50 57 N ill 1919 44 50   -A 29 

Ni III 1915 834 2 Ar  III 191952 200 i 

Mn HI 1915 907 150 Kr II 1919 522 40 
N: 11 1916.083 500 •> Fe III 1919572 250 107 
V III 19:6.09 25 Mn II 1919.639 300 
Co III iV16.ll?. 10 N  II! 191971 100   -A 29 

Cr I 1916.23 !ü0 Be I 19S9.80 200 
Mn II 1916.34 0 Co III 19S9.980 1 
Mn H! 1916.385 JO N  III 1919.99 100   -A 29 
V 11 1916404 0 Ar If 1970.007 200 
Fc IIS 1916.507 300 95 Mn H 1920.03 100 

G Ill 1916.53 4<}0 8 O II! 1920.04 600 
Mn II 1916.71 30 Mn II! 1920.065 300 
Fe III !9!7.087 150 ice Na III 1920.12 120 
As  I 1917.21 zu 8 Ne  1! 1920.581 80 
Fe III 1917 250 250 Fe 111 1920.186 250 i>5 

Co III 1917321 Fc III 1920.260 150 
Fe II 1917 3.37 3(Xw % Zn II 1920.271 70   -A 
Fc 111 1917.351 551 95 Se IV? 1926.3 600 
Mn II 1917.38 3 Cl III 1920,32 460 8 
Kr 11 1917 387 8*5 V III 1920.38 ~s 

H   He   Li   Be   U   C   N   O   F   Nc.   Na   Mg   Al   Si   P   S   Cl   Ar   K   C"a   Sc    Ii   V   Cr   Mn   Fe   Co   Ni   <u   Zn   Ga   Ge   As   Sc   Br   Kr 
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1920 190 FINDING  LIST 1928.925 

Kkmcnt Wavckngih lnleimiy Mull'pici                  HSemcdt W.veknjth Inlcnui) Mutiipki 

Mr   til 1920.390 70 Co II! 1925.260 4h 18 
Ki  11 1920.467 40 Fe 111 1925.271 :50 
Ni 11 1920.582 1 Mn IV 1925.406 40 
C-j  II W(J.6718 5 Mn 11 1925 52 300 
Co n 1920.713 20 Co 'II 1925.561 3 

0 III 1920.75 5«0 Mn 11 1925 728 Hi 
Fe III 1920.752 150 Mg IV 1925 754 ^0 
N II! 1920.86 400     A 29 Mn II! 1925 851 20 
Mr. II 1920 9) 2 Fe ?II 1925 855 200 
Zn 1920 95! 10 Fe 11 1925 983 400* 121 

Zn 111 1*51.9«2 20 Fc III 1926.013 500 57 
Fe III 1921 132 ISO Al II 1926 0291 60 
V III 1921.24 100 Mn I! 1926 167 40 
Me 11 1921.250 800 Ti ill 1926 18 5 
Mg II! 192! 3""4 2 V  ill 1926.23 2^ 

N lil 1921.4" 200    A 29 Na III 1926.27 900 
0 III 1921.52 500 Fe II! 1926.304 1000 M 
Ft III 192! ^O 70 Mn 1! 1926.585 rao 
Co ill 1922.000 0 Cr HI 1926.64 40 
Mn II 1922.011 100 B il 192665 10 

Fe III 1922.132 70 V Hi 192675 200 
Cu II 1922.1425 s Fe III 1926 898 700 
Fc 11 1922.234 10 Co I 1926 90 100 39 
Mn I 1922.516 12 O III 1926 94 500 
Mg III 1922 540 -> Al II 1926 9478 20 

Ci III 1922 72 20 Mn ;i 1926.948 Ml 
Mg HI 1922.788 1 Zn HI 1927.005 2 
Fe III 1922.789 1000 51 C II 1927 02 5 14.01 
Fe II 1922.797 400w 138 Al H 1927.06% 10 
N. Ill 1922.91 1 Ar 11 1927.19 10 

Co H 1922.925 30 Co III 1927.198 1 
C ill 1922.% 300 12 02 Na II! 1927.21 300 
V III 1922 98 25 Mn 'I i927.13 !() 
Fe HI 1923.003 450 95 Mn n: 1927.337 0 
Cr II 1923.02 160 153 Fe !!I 1927.436 300 

Mg III 1923.042 2« It I! 1927.45 1 
Mn I! 1923.07 200 Fe ll 1927 481 20w 140 
C III 1923.16 200 12.02 Ne II 1927 54'! 5 
Ne II 1923.226 T Fe II! 1927.679 150 
C III 1923 34 200 12 02 Ni II 1927 707 2 

Mn 11 1923.34 200 Co III 1927.740 40 ».1 
Cl II 1923.35 400 Mn IV 1927.776 20 
Cr III 1923.41 10 B II 1927 78 1 
N. III 1923 463 5 Mn III 1927 889 80 
C.e I 1923.4674 st UK) 18 V  III 1928.05 15 

0 ill 1923 49 700 Zn ill 1928.098 0 
0 III 1923.82 500 Mn II 1928.15 40 
Fe III 1923.877 450 57 Fe HI 1928.178 250 
Kr III 1923.88 10 Mg in 1928.19* 2 
Mg III 1923 896 200 Fe III 1928.265 300» 95 

Fe III 1924.119 250 C II 1928 30 10 14.01 
Ne I! 1924 166 7!) P H *'"2o 3u 5 
Mn III 1924 422 20 Mg 111 1928424 10 
Co I 1924 46 150 Cu !1 1928 45 1 
Mg HI 1924 479 30 Mn III 1928.479 !w 

Co HI 1924.529 10 Co Hi 1928.190 20 61 
5;e III 1924.532 400 79 Co HI 1928.570 too 20 
Al 1! 1924 7537 50 Ci  Hi 1928.61 'S 
Al II 1924.8254 30 Fc 111 1928.642 250 
V If 1924.87 too 195 Cu III 1928 715 1 

A! I! 1924.8788 !0 1 Ne 1! 1928.786 60 
Mn 11 1924 % 5 Co HI 1978.802 40 
Co i 1925.05 120 122 Mg IE! .'928 811 4 
Mn 11 1925.17 5 Fe III 1928.837 250 
Cr III 1925 26 10 Mn HI 1928 925 2 
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i "28 95 
LIST 1936 734 

Fie mem Wavelength 

Mn IV? 1928 95 
he 11! 1928991 
N:   II 1929 063 
Mg 111 1929.080 
As I 1929 14 

Fe I! 1929.194 
li III 1929 34 
Co I i929 34 
It  111 1929.413 
Cu II 1929 .«UN 

V II 1929 61 
Fe ill 1929 63» 
Ns II 1929 643 
Zn 11 1929 670 
Be I 1929 71 

Cr Hi 1929 72      P 
Cu 11 "929 7510 
Mn 111 1929.752 
Co ill 1929 756 
Cu IV 1929.757 

Zn il! 1929.774 
F H ',929 791 
Gc 1 1929.8262 si 
Fe VI 1929 94! 
Cr il 1929% 

Al II 1929 977' 
Ne II 1930.028 
Mr. II 1930 06 
Fe II! 1930 184 
Cie i 1930.2707 st 

vc i; •:?30.335 
Mg II. 1930.374 
Fe III 1930.387 
a in 1930.39 
Ni ill 1930431 

Mn 11 1930.45 
Co ill 1930 479 
Zn 111 1930.5*5 
Mg m 1930 672 
Fe 11 1930.888 

Co 1 1930.90 
C I 1930 9054 s! 
Fe HI 1930.917 
Co 1 191!.00 
Al 11 1931 0481 

Mn III 1931 06 
Zn il 1931 073 
V Hi 1931 09 
Kf ii 1931 277 
Fc III 1931.309 

Mn 11! 1931 394 
Mn II 1931 404 
Ar II !93!.<»19 
Fe III 1931.507 
K.' I! 1931.565 

e viii 1931 8        P 
O I 1931.89 
M'i II! 1931.92 
Ar II 1932.230 
Mn II 1932.27 

Al ii 1932 3768 
Mn III 1932.44 
Co III 1932 412 
Fe 1! 1932.477 
V  II 1932.55 

20'' 
70 

! 
! 
3 

20 
2<i 

150 
250* 

25 

600 
70 
60 

3 
«M 

IO 

25 

60 
14 

80 
10   -A 

4M 
150 
24(1 

200 
SOO 

3h 
150u 

60 
7 

1000 

2«! 

30 
10 
15 

250 
20b 

60 
1000 
|50h 
100 
150 

40 
250 

4«! 
70 

30C 
30. i 
ICO 
9,0 
.'40 

80 
2 

200 
10 

200 
2 
Ih 

300 
5h 

9< 

139 
51 

107 

2(1 

17 
79 

285 

9 
9< 

51 

IS 

33 

61 

139 

i 

V III 
Mn I! 
Cr II 
Ne Ii 
Co III 

Fe III 
V III 
Mn IV 
Mn HI 
V II 

Co I 
Co II! 
V II 
Mn 11 
Fe II 

Mn III 
Ni III 
Ne II 
As II 
Mg III 

Ne I 
Ar :t 
Kr II 
K, II 
'.a in 

Mn II 
Mn II 
V III 
Gc I 
Cr IV 

Co III 
Co I 
Fe II 
A! II 
Fe I 

Cr Ml 
Al I! 
Co in 
Mn II 
Co Hi 

Mn II 
Ti III 
Fe II 
Zn III 
Mn  I! 

If  il 
Co i 
V  I! 
Na I»i 
Cr  II 

Ca III 
Mn II! 
Al  III 
Al  III 
Ni III 

Ai III 
Mn II 
N. iii 
Co "II 
Ne II 

Mn III 
Co I 
S  II 
Mn IS 
Co III 

1932.59 10 
1932600 20 
1932 64 100 
1932.754 70 
1932 766 0 

1932.818 300 
1932 87 25 
!93?>47 30 
1932 92 1« 
!93:.99 3u 

1/33 03 30 
:933.250 10 
1933.28 100 
1933.32 15 
1933.451 I0d 

1933 483 100 
1933 50      P 
1933 529 90 
1933.530 0 
1933.563 40 

19.3.3.642 10 
1933.694 200 
1933 784 120 
1933 852 80 
1933 87 600 

1933 93 80b 
(933.93 80b 
1934 00 30C 
1934.0482 si 100 
i934 13 20 

1934 274 10 
1934 34 120 
1934.475 Id 
1934.5032 4Ö0 
1934 528 5SX! 

1934.58 10 
1934. "M 29 150 
1934 734 10 
IV34 78 20h 
1935 or'_. 20 

1935 Ot 8 100 
1935 18 60 
1935.296 300 
1935 3M 5 
1935 '-X-l 20 

1935,45 0 
1935.46 0 
l^s 531 1 
1935 54 10 
1935.58 500 

1935.72 600 
1935.770 2 
1935.840 30Ö 
1935.863 15 
1<>!5.947 5 

'935 «49 2<ft 
1936 089 i 
1936.10 2 
1936.392 4 
!9',u.4j7 50 

1936 559 2(H) 
1936.58 300 
1936.71 «XI 
1936.74 10 
1936 "84 1 

273 

9* 

38 
106 

13 

43 

37 

3« 

25 

96 

39 

'.« 

S3 
9JI 

9'- 

973 



1930.799 FINDING LIST 1943.481 

Kleinem Wavelength Imeiuity Multiple! Element Wsvefcngth Intensity Multiple! 

Fe !! 1936.799 40T 96 Co I 1939 75 30 
Fe III !936.«* 250b Mn 11 1939.77 J 
Ai II 1936.9066 150 Ne II 1939.875 70 
Mg IV 1936.931 5 Cr II 1939.90 100 285 
Co III 1936 933 60 20 Ni U 193l>901 10 

Ar II 1937.(Mi 100 Mn II 1939.96 20 
Co II 1937.070 30 Fe HI 1940.018 550 61 
Fe HI 1937.077 200 51 Mn III 1940.056 100 
Mn Hi 1937.12! 4 Kr 11 *:940.112 70 
Ge I 1937.1456 st 8 Co til 1940.147 100 20 

V III 1937.17 25 Co 1 1940.16 !50 95 
B !I 1937.2 Mn II 1940 Sv 8b 95 
Fe I 1937.274 500 35 Mn lit 1940.214 6h 13 
Mn II 1937.2« 2 Zn II 1940.413 40   -A 
Fe III 1937.345 950 51 Mn (1! 1940.458 15 13 

V II 1937.44 600 106 Fe III 1940.631 !50 79 
Mn II '937 46 15 Fe I 1940.649 »00 V 
Ge I 1937.4823 st 300 6 Mn HI 1940.7« 2 13 
Mg HI 1937.539 1 Fe HI 1940.769 250 
Cr II 1937 56 400 39 V II 1940.86 400 59 

As I 1937.59 900r 1 Ar II 1941.0724 ST 300 13 
Cr IV 1937.65 200 V  11 1941.27 300 59 
Co III 1937.661 20 25 Co II 1941.28! 800 5 
Ni II 1937.661 ) Mn HI 1941.282 500 13 
V  II 1937.68 70 59 As I 1941.36 5 

Ms !'I 1937.78 Ti III 19M.40 80 
Cr ill 1937.84 30 V II •"Ml 40 300 59 
Mg III S 937.843 ISO Ni III 1941.41 0 
As II 1937.869 0 Co III i 941.460 •1 38 
Fe III 1937.9% 250 Mg III 1941 500 1* 

Ge II 193S.Ü077 st 100 1 Ni in 1941.58 0 
Ge III 193R.01 •«) Mn HI 1941.59 lb. 
,»in II 1938.29 20 Na III 1941.61 10 
Mg in 1938.249 7 Fe III 1941 633 2'M) 79 
Mn 11 1938.27 10 Si 11 941.667 50  -A 27 

G.  i 1938.3003 st 300 ^ Co III I"4i 730 ".u 38 
Cr II 1938.42 60 .f Na III 1941.77 10 
Kr II 1938.427 20 As II 1941.876 ! 
V II 1934.50 100 59 Mn 1? 1941.89 20 
Ca III 1938.572 150 Ki  I! 1941.944 ^0 

Ni II 1938.579 2 Fe II 1941.99 2 
V II 1938.70 80 58 M* Hi 1942.036 4 
Fe III 1938.775 250 95 Mn II 1942.08 20 
Zn 1938.775 12 Ar II 1942.13 30 
Ne II 1938.826 200 9 Na II! 1942.19 120 

Ge II 1938.8906 st 100 1 Cr III 1942.30 50 
Fe II 1938.899 160b 188 V II 1942.35 400 106 
Fc III 1938.901 650b 106 Mn II 1942.35 5 
Mn Ii 1938.92 1 Co II! 1942 369 40 20 
Mg ill 1938 936 7 Zn HI 1942 392 1 

Co 1 1938.94 too Co III 1942.497 20 38 
Kr II 1939.037 40 Mn IV 19^2.002 0 
V IV 1939.065 500 Ni HI 1942.64 0 
Fe III 1939.107 70 Mn I! 1942.66 40 95 
Cr II 1939.15 120 136 Cr HI 1942.73 10 

Ca III 1939.244 400 Co III 1942.7% 20 38 
AS H 1939.2606 220 Mn Hi 1942.886 250v 
Na III 1939.32 10 Ni III 1942.886 10 
V II 1939.32 80 106 Ca III I '»43.012 550 
Ni III i »39.40 3 Ni II 1943.060 2 

Cr III 1939.44 20 Mn HI 1943.209 800 13 
Ni El 1939.56     P ! As II 1943.305 0 
Ni III I939.58J. 100 As II 1943.3(7 40 
Cr IV 1939.64      P too Ma III 1943.40 120 
Ca ill 1939.683 500 Fe III 

1 .  
1943.481 950 51 
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1943.541 FINDING  LIST !951.556 

Element Wavelength Intensity Muluplct Efcmcat W»velrngii> Intensity Multiple! 

Mn It 1943.54! 100 Co I 1947.58 50 
Co I 1943.64 120 97 Co III 1947.526 1 20 
F: HI 1943.715 150 Si II 1947.769 1     K 23 
Be I 1943.72 500 Mn II 1947.932 200 94 
Ni I! 1943.744 2 Co I 1948.09 100 

Kr II 1943.765 40 Ca III 1948.257 600 
V ii 1943.99 0 Cr IV 1948.28 20 
Ge I 1944.1163 st 150 Mn 11 1948.28 10 94 
Mn II 1944.16 100 94 Fc III 1948.280 200 
Zn III 1944.160 60 Mn III 1948.282 --oo 

Co II 1944.181 20 Fe II 1948.37'.' 20ÖW 12' 
Mr. IV? 1944.23 200 Zn II 1948.458 30 
Ua U 1944.36 20 Cr II 1948.51 200 136 
Ni HI 1944.36 2 Co HI 1948.655 20 20 
Si II 1944.586 15    A 23 Mn II 1948.72 80 

Cu II 1944.5970 40 F III 1948.731 10 
Mn III 1944.640 150 13 Mn IV 1948.75 200 
Ge I 1944.7313 si 300 5 Kr II 1948.752 240 
Mn II 1944.77 40 94 Ti HI 1948.79 100 
Ne II 1944.883 60 Cr II 1949.00 800 205 

Cr III 1944 94 5 Co I 1949.00 150 95 
Na III 1944.99 60d Mn I 1949.100 3 
Fe I 1945.070 200 35 N III 1949.22 300 
Co I 1945.09 120 104 Cr II 1949.22 700 272 
Mn II 1945.15 200 94 Si II 1949.331 10  -A ?? 

Co III 1945.234 40 20 Mn Hi 1949.354 200 13 
Fe 7 1945.294 400 37 Nc II 1949.450 5 
Fe III 1945.342 800 6! Fe III 1949.462 150 79 
V II 1945.35 300 5S Mn I'T 1949.53 30 
Ne II 1945.458 100 Co III 1949.533 6 

Si II 1945.504 3   -A 23 Mn II 1949.56 10 
P II 1945.54 50 Si II 1949.564 !0S    A 27 
Zn II 1945.583 60  -A Fe III 1949.666 ?0u 95 
v i: 1945 64 300 106 Ne II 1949.696 70 
Fe III 1945.724 150 106 Mn H? 1949 744 150 

Mn II 1945.83 5 N HI 1949.76      P 200 
Co I 1945.86 0 Co HI 1449.805 40 20 
Cr II 1945.98 200 136 Se HI 1950.0 500 
Mg IV 1946.135 60 Cr II 1950 06 1000 272 
As II 1946.137 1 Co II 1950.097 500 5 

Fe I 1946.219 40 35 Mn II 1950.143 200 
Fe HI 1946.32! 20 Fe I 1950.223 500 37 
Mn ii 1946 34 30 95 Ne I! 1950.276 40 
Fe II 1946.42C 2 Mn II 1950.31 30 
Na III 1946.43 400d Fe III 1950 334 650 116 

Cu II 1946.497.9 10 106 S II 1950.45 300 
Cr IV 1946.59 150 Mn II 1950.69 2 
Zn III 1946.637 0 Zn 1950.769 10 
Kr II 1946.67'/ 20 V 11 1950.77 5 
Fe II! 1946.76° 200 Na III 1950.79 300 

V IV 1946.772 5 Ni HI 1950 90 0 
Co I 1946.79 250 100 Co HI 1950.91! 80 25 
Co III 1946.79? 60 25 Mn I! 1950.922 40 94 
Ar II 1946.795 200 Co HI 1950.961 10 60 
Na Hi 1946.82 10 Cr IV 1951.00 40 

Fc II 194S.85 2 Fe III 1951.007 800 68 
Mn 11 1946.94 20 95 Na III 1951.21 800 
Fe I i946.983 600 36 Mn ill 1951.24 1 
N III 1946.99 250 Fe III 1951.318 200 68 
Se III 1947.1 500 As II 1951.393 0 

Mn 11! 1947.320 150 N in 1951.43 100 
V III 1947.37 20 V  IV 1951 4.32 400 
Mn HI 1947.516 200 13 Co I 1951.44 120 99 
Ge II 1947.55 7r Mn III 1951 504 200 
As II 1947.572 3 Fe I 1951.556 500 37 
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1951 727 FINDING  LIST 1958.77 

Klemmt Wavelength Intensity Multiplet Element Wavel-enjrth Intensity Multiplet 

Ne 11 1951.727 80 
"1 

Fe HI 1954.975 550 116 
Ca ill 1951 888 150 I Mn H 1955 06 1 94 
Co 1 1951 90 250 103 Ge I 1955.1150 si 200 5 
Zn 11 1951.911 60   -A P I 1955.16 21 
Ni 11 1951.92      P 1 Co I 1955.17 300 105 

V HI 1952.00 150 Na HI 1955.31 160 
Ca III 1952.133 450 Mn II! 1955.4 2 
N 11! (952.14      P 50 Co III 1955.505 6 46 
Co III 1952.158 40 24 Fe II 1955 639 20 
Fe I 1952.262 500 37 Mn IV 1955.663 300 

(Je 11 195229 3h Fe I '955 690 400 36 
Mn III 1952.361 500 13 Ni III 1955.74 0 
He III 1952.362 150w 68 V I 1955.79 21 
Fe 111 1952 514 200 68 Co HI 1955.793 40 20 
Mn III 1952.525 1000 13 Cr II 1955.93 300 205 

Ni III 1952.540 200 24 Fe II! 1955 943 20 
As II 1952 541 0 Co HI 1956.011 40 20 
Ca II 1952.5758 K Fe I 1956 026 500 35 
Fe I 1952 579 500 36 Fe I! 1956.085 lOd 138 
Fe III 1952648 700 68 Co I 1956.22 150 4! 

Ca III 1952. $23 200 Cr III 1956.36 40h 
Mn I! 1952.86 2 Ni MI 1956.402 3 
Zn I! 1952.999 80   -A Kr I! 1956.412 40 
Fe I 1953.001 500 35 Na III 1956.48 10 
Ca HI 1953.064 4M) Mg IV 1956.570 40 

Fe III 1953 202 250 Mn HI 1956.614 300 12 
Mn II 1953.23 300 94 Be I 1956.67 100 
Cr III 1953.26 50 As II 1956.835 0 
Ca III 1953.295 150 Cr HI 1956.93 5C 
Fe III 1953.322 '«0 68 Ni I'.I 1956.964 20 18 

Mn il 1953.35 3 Ti in 1957 02 5 
Ni II 1953.407 40 34 Fc III 1957.137 200 
fe III 1953.488 650 68 Fe III 1957.375 150 
B II! 1953.495 10 Co II 1957.418 150 5 
Mn I! 1953.51 10 Mn III 1957.472 10 

Ca HI 1953.546 5«! O li 1957.49 10 
N III 1953.6 > ISo Cu II 1957.5176 20 105 
Co I 1953.71 80 38 Kr II 1957.542 20 
N ill *953.80 150 Co I 1957.69 120 39 
Ge I 1953.8018 si 100 Ar III 1957.83 50 

Fc II! 1953.821 70 Fc I 1957.838 600 36 
B III 1953.827 40 Cr ill 1957.88 10 
Mn 11 1953.90 10 V I 1957.90 250 55 
Co III 1953.942 100 20 Fe  ill 1957 938 400 ,47 
Si III 1953.968    P 69 Si I 1957.965    st 1 55 

Fe III 1953.968 1 so Mn II 1957.98 40 
Mn 1! 1953.98 J Cr II! 1958.05 10 
I' ! 1954.01 12 Fc II 1958.086 5 
Ne II 1954.048 70 Co I 1958.10 80 
V il '954.061 2h Fc II 1958.121 100 1 '(! 

Mn I! 1954,10 •i Ca III 1958.149 J00 
Zn II! 1954.18? i V  I 1958.18 60 55 
P I 1954 20 2' Al  II 1958.2470 8 
Co I 1954.22 3u0 95 Mr, III 1958.310 8 
Fe III 1954.223 650w 61 Kr I! 1958.427 40 

Mn fl 1*54.32 30 v i: 1958.446 1 
Mn IV 1954 580    F 50 S  11 1958 45 300 
N. II 1954.709 1 Co 1 1958.55 250 
Fe III ;954.769 250 Mn 11 1958.58 5h 
Co III 1 '.'54.791 60 25 Fc 111 1958.583 700 55 

Mn 11 1954.8; 200d 94 Fe ! 1958.598 600 37 
Ms III 1954.831 7 V  1 1958.60 0 
Zn II 1954.872 75   -A Fc III 1158.732 300 
Co 111 1954.876 2:0 46 Fe I 1958.739 300 Ui 
S. I 1)54.968!   st 50 55 Al  il 1958.77 1 
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195882 FINDING  LIST 1965.357 

Element Wavelength Intensity Multiple! Ftcmeot Wavelength Intensity Multipicl 

As I 1958.82 20 Cr III 1962.37 10 
Fc I 1958.84 0 Al 11 1962.5904 70 
As I 1958.91 40 24 A! H 1*2.6452 8 
Mn il 1958.932 80 Al I! 1962,6910 60 
Co 1 1958.94 150 101 Fe III 1962.717 300 61 

Ca III 195897! 500 AI 11 1962.7349 70 
Al 11 1959.00 0 Ar III 1962.74 100 
Fe III 1959.026 200 Fe I 1962.746 iO 36 
V I i 959 12 150 59 Al 11 1962 7634 50 
Mn II 1959.246 300 Mn I! 1962.80 :<o 
Fe HI 1959.324 550 61 Fe I 1962.871 400 36 
V I 1959.36 150 54 Mn III 1962.878 100 
Co III 1959.414 !00 25 Fe II! 1962 958 250 
Mn II 1959.69 5 Zn III 1962.974 I 
F II 1959.758 1 Cr II 1963.00 iOO 20J 

Ge II 1959.781 30h 14 V  IV 1963.103 300 
V I 1959.97 200 54 Fe 1 I963.Ü0 500b 35 
Mn HI 1959.98 2 i Fe II 1963.110 500b 170 
Ne il 1959.994 60 Zn IV 1963.112 60 
V II 1960 137 3 Cr III 1963.15 80 

Fe I 1960.139 600 35 Fe HI 1963.209 70 
Cr II! 1960.18 iOh Co III 1963 243 l 

F II 1960.255 10 Mn 11! 1963.27 in 
Mn I, 1960.27 10 Kr II 1963.361 240 
Fe III 1960.318 9Ö0 82 Ge I 1963.3728 st 100 

Al II 1960.3221 3 Co I 1963.38 120 95 
Cu IV 1960.335 12 F III 1963.439 20 
0 II 1960.34 IOC Fe III '963.461 70 
Mn il 1960.37 10 94 V I 1963.47 350 55 
V !! 1960.445 0 Mn III 1963.514 100 12 

Al II 1960.6458 3 Co I 1963.55 200 122 
Mn II 1960.67 0 94 Fe I 1963.629 200 35 
Cr IS! 1960.69 10 Mn II! 1963 719 200 13 
Na III 1960.76 400 Ni III 1963.73 l 
Al II 1960 8466 10 Co III 1963 743 20 24 

As I 1960.89 2 Ni I 1963.85 50 47 
Mn II i960.90 5 O II 1963.86 200 
Sc ! 1960.901 1000 2 Co I 1963.92 80 
V II 1960.98 20 Fe III 1964.019 300 82 
F II 1960.984 40 Co 1 1964 03 200 94 

Co I !%! 00 150 95 Fe I 1964.043 400 35 
Fe III 1961.010 300 V 11 1964.091 1 
Fc III 1961.230 400 61 Fe HI 1964 169 550 82 
Fe i (961.236 500 Mn 11 1964.19 iO 
Co 1 1961.26 SO 39 Fe III 1964.260 450 6! 

Ni III 1961.324 5 V  I 1964.27 300 54 
Ar I! 196! .3610 ST 400 13 Fe II 1964.342 240 170 
Mn II 1961.39 20 O II 1964.35 10 
Co III S961.450 10 60 Mn 11 1964.45 80 
Fe III 1961.456 70 Mn IV 1964.451    P 250 

Co I 1961.59 250 Zn II 1964.538 80   -A 
V I 1961.69 300 55 Ca II! 1964.614 650 
Fe HI 1961.724 70 Be 1 1964 63 900 
Ne 11 1961.772 60 Ni II! 1964.689 100 24 
Kr II 196! 863 40 Mn II 1964.70 20 

Cr III 1961,93 10 Co III 1964.765 1 
Ge I 1962.0133 st 500 16 Fe III 1964,77«) 550 82 
Fe I ! 962.031 500 35 Al II 1964 9903 40 
Mn HI 1962.042 250 As II 1965.036 3 
Fe I! 1962.071 1 Na HI 1965.0-4 360 

Fe I 1962.107 600 35 V  ! 1965.07 300 55 
Mg III 1962.145 7 V I 1965.26 300 54 
Cr ill 1962.16 5 Fe III 1965.309 550 106 
Ar 11 1962.161 300 Al I! 1965.3157 iO 
0 II 1962.27 300 Ni 11 1965.357 8 44 
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1965.3*30 FINDING LIST '.974.780 

Elencni Wavclenjth Intensity Multiple! 1-kiatai Wavelength Intensity Multiple! 

Ge I 1965.3830 it 200 
1 

5                      Fe I 1970.771 10 36 
Cr III 1965.56 200 Cu IV 1970.822 11 
Mn II 1965.68 6G S II 1970.86 400 
F III !965.726 35 V !I 1970877 0 
Mn I! i 966.04 20 Ge I 1970.87% st sac 6 

Fe !II 1966.074 
Fc III 1966.201 
Mn II 1966.24 
V IV 1966.244 
Ge II 1966.3173 

V I 5966.52 
Cr III 1966.57 
Ni XIV 1966.6 
Co I 1966.68 
Co 111 1966.680 

Fe III 1966.740 
V II 1966.752 
V I 1966.76 
Ar II 1966.953 
Mn It! 1967.080 

V III 1967.; 1 
V II 1967.185 
Zn III 1967.230 
Se IV 1967.3 
Fe III 1967.352 

Mn 11 1967.59 
Fe II 1967.670 
Co I 1967 78 
Ca HI 1967.9% 
V I 1967 98 

Cu II 1968.0118 
Ni III 1968.053 
Fe 13 1968.060 
Fe II 1968.210 
Cr IV 1968.27     P 

V HI 1968.37 
Fe III 1968.625 
As II 1968.660 
Co I 1968.69 
Mn III 1968.776 

As I! 1968.855 
Fe II 1968.872 
Ni I i968.90 
Co IS 1968.918 
Co I .ÄKV?- 

Mn Ü 1969.24 
Kr II 1969.278 
Co ill 1969.312 
Zr II 1969.404 
V I i 969.57 

Mn HI 1969.576 
Ni HI 1969.62 
Co I 1969 68 
Mn II 1969.87 
Mn II 196*95 

Co HI ! 970.054 
Kr II 1970.125 
Mn 11 1970.16 
Fe II 1970.329 
Cu II 1970 4946 

Ni HE 1970.54 
Mn III 1970.639 
Fe II 1970.680 
Co I 1970.7! 
Co 1 1970.77      P 

200 
150 

2 
20 
40h 

300 
10 

f 
9C 

550 
3h 

300 
100 

SOh 

150 
4 
! 

400 
250 

30 
1 

100 
650 
400 

2 
3 

20 
1 

150 

5 
150 
20 

250 
4 

20 
20v! 
50 
30 

250 

200 
40 
4 

too 
75 

5!) 
0 

30 
50 

100 

60 
80 

5 
2 

1> 

0 
2 

20 
500 

61 

14 

54 

r:. 

116 

55 

100 

54 

23 

97 

54 

24 

18 

102 
37 

Mn I! 
As II 
Fe 11 
Cr in 
Co i 

Ma I! 
Mn HI 
Zn III 
V ! IV 
Mg III 

As 11 
Ne II 
Mn II 
Co 1 
Co III 

Mn III 
Ca hi 
Mn HI 
Fe III 
Ar II 

V n 
Cr in 
Mr, HI 
V 1 
Co I 

v : II 
As I 
Fe HI 
Co I 
Ca II! 

Mn Ill 
Cr IK 
Mn IV 
Ar II 
Fc in 

Co i 
As ! 
Co in 
Co HI 
Ai in 

Co ! 
Fe z 

Kr II 
Cr ni 
Gc II! 

Fe S 
Mn II 
Mn III 
Zn IV 
v : li 

Co ! 
Cr in 
Ar ii 
Zn H 
Cu II 

Fe Ii 
Ni III 
Cr HI 
MR HI 
Ni Hi 

1970.947 
1970.953 
1970 989 
1971.11 
1971.16 

1971.22 
1971.28 
1971.416 
1971.471 
1971.514 

1971.580 
1971.621 
1971.71 
1971.7' 
1971 -589 

1971.976 
1971.992 
1972.218 
1972.245 
1972.27-1 

1972.27S 
1972.45 
1972.471 
1972.48 
1972.52 

1972.62 
1972.62 
1972.638 
1972.82 
1972.823 

1972.861 
1973.20 
1973.414 
1973.4837 ST 
1973.578 

1973.62 
i973.65 
1973.667 
1973.767 
1973/8 

1973.85 
1973.911 
1974.015 
1974.03 
1974.05 

1974.059 
1974.10 
1974.10 
1974.254 
1974.278 

1974.39 
1974.43 
1974.462 
1974.467 
1974.4681 

1974.489 
1974.493 
1974.70 
1974.737 
1974.780 

5 
0 
Id 

20 
300 

SOU 
H» 

2 
40 
4 

0 
20 
20 
150 
20 

8b 
250 

5 
150 
200 

1 
100 
3* 

75 
300 

200 
Sflfo 
150 
0 

600 

100 
70 
80 

200 
70 

50 
3 
I 
2 

200 

250 
20 
20 
50 
20 

20 
100b 
20b 
15 
1 

150 
60 
300 
12 
0 

1 
15 
10 
12 
15 

% 

41 
24 

54 
99 

163 
1 

101 
36 

36 

95 
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1974.82 FINDING  LIST 1983.299 

f\ lernen', Wivcienftlh l&leruity Multiple! Element Wtvclengih Intensity Multiplel 

Mn I! 1974.32 80 Mt III 197943 
Zn !H 1974.863 0 a III 1979.46 300 
Co i!i 19"«.883 4Ü 51 V  II 1979.618 1 
Co 11 1975 002 20 C 111 1979.62 50   -A 41 
V II 1975.021 1 As  II 1979.755 10 

Mo 11 1975.24 30 Mn Hi 1979.790 • 12 
Kr 11 1975 251 280 Cu II 1979 9565 200 17 
As il 1975.270 1 Ni 11 1980.010 15 34 
Co I 1975.36 60 V II 1980.04 400 127 
V I 197542 100 34 Cr II! 1980.09 IOC 

Na III 1/75.43 10 Co III 1980 113 40 24 
Mn 111 1975.439 100 12 Cr III 1980 24 100 
V II 1975.439 1 Ni III 1980.248 2 
Fe il 1975.542 20 Fe III 1980.392 550 
Cr 111 1975.56 100 Lt I 1980 59 -A 

Co I 1975.67 m V li 1980.59 250 127 
Mn lil 1975 690 200 &> I 1980.59 150 39 
Cr III 1975.90 10 Si I 19806185 si 300 7 
Co I 1975.94 60 Ni II 1980.699 3 
Mn II 1976.002 10 Mn II 1980.84 2 

Cr III 1976.07 30 Co I 1980 89 400 
Fe III 1976.(26 <50 54 Na IM 1980.95 10 
Mn II 1976.18 2 As II 1980 992 2 
Kr II 1976.252 40 Co III 198! 000 0 
Mn 11 1976.27 2 Mn II 1981.01 10 

Mn III 1976 490 30 Mn li 1981.16 20 
Na III 1970.62 20 Ca III 1981.192 550 
V II 1976.62 600 127 V II 1981.245 0 
Ar II 1976 765 300 Kr II 1981.264 40 
Mn II 1976 87 40 Co III 1981 345 20 24 

Ni I 1976 87 150 47 A? II 1981.466 10 
Co I 1976.97 300 40 V II 1981 53 80 127 
Ca III 1977.013 500 Cr II! 1981.61 40 
Cu II 1977.0270 15 107 Ni 1 1981.6! iOO 47 
Co III 1977.031 40 24 S II 1981.64 700 

Mn III 1977.044 4 Kr II 1981.653 40 
Na III 1977.14 20 Mn II 1981 67 20 
Zn II 1977.159 25   -A Ar I! 1981.74 100 
Ar II 1977.200 20 Cr HI 1981.8;: 20 
Zn II 1977.494 5   -A V I 1981 85 5 

Me in 1977.554 60 Co I 1981.97 200 37 
Si I 1977.5978 st 400 7 Ne VII 1981.974 600 
V II 1977.60 5 V I 1982.OS 200 53 
Ne II 1977.657 70 Fe HI 1982.076 40!) 54 
Mn II 1977.72 40 Zn 11 1982.111 100    A 

Ni III 1977.84 I V II 1982.2! 5 
Ge III 1978.21 40 Mn III 1982 212 20 
Co I 1978.36 100 95 V II 1982.41 80 127 
Ft III 1978.417 250 54 V IV 1982.422 15 
Co I 1978.53 120 Zn 11 1982.429 10   -A 

Ca 117 1978.551 500 V I 1982.45 200 53 
Fe III 1978.626 150 Co i 1982.52 200 37 
Mn II 1978.75 20 Ni ill 1982.538 50 24 
Kr I! 1978.904 80 Ne II 1982.576 40 
Cr III 19789, 40 Mn II 1982 60 10 

Co III 1978.948 10 45 Mn III 1982 76 400 
Mn ill 1978 953 500 Fe III 1982 805 550 56 
V II 1578.96 200 (38 Co I 1982 81 80 100 
Fe III 1979.002 70 Kr I! 1982 866 120 
V II 1979 087 5 Fe II 1983 05 0 

C III 1979.16 100   -A 41 Fe ill 1983.123 20 
Si I 1979.7.056 st 400 7 Co 11 1983.162 100h 
Si III 1979.233    P 83 Mn 11 1983.17 60 
Ge II 1979.2736 st 30 1 Si I 1983.2330 st 300 7 
Mg III 1979.327 80 Ar II I9S3.299 100 
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!983.17 
FINDING  LyST 1991.7? 

K'cmcnl Wavelength Intensity 

250 
100 

Multiple! 

53 

Element Wavelength Intensity 

1983 37 
1983 581 

Multiple! 
V  ! 
As  II Mn  III 

C 11 
1987 70 lh 

(1 III 1983.61 ,00 1987.76 120 19 
Kr II 1983 634 40 

Fe III 1987810 200 36 
Al II 1983.64% 10 

V  II 
Ni Hi 

1987.82 
1987.83 

3 
lh 

Fc III 
As li 

1983.676 
1983.78'' 

150 XI Oc I 1987 8492 st 300 
Ar I! 1983.829 IOO 

Zn IV 1987.8 74 35 
Co II 1983 947 zo 

450 

Co III 1987.952 2 
Fe 1!I 1984.027 8ft 

As 11 
V II 

1988.018 
1988.031 

20 
8 

V 1! 
Mn III 

1984 05 
1984.052 

100b 
2 
3 

600 

Mn 11 1988.06 30 
Si I 
Fe III 

1984.0719 st 
1984 288 

53.0! 
81 

C I! 
Ge I 
C 11 

1988.09 
1988.2668 81 

80 
600 

19 
5 

Co III 1984 324 *) 1988.5! 40 19 
Ar II !988.670 300 

V I 1984.4.» 30 
Mn II 1984 43 20 

20 
I 

V  II 1988 674 0 
Si 1 
Cu 11 

1984.4400 st 
1984 7643 

53.01 
AI II 
As II 

1988 6985 
1988.955 

3 
100 

Co II 1984.8/7 10 
Si I 1988 9937 s! 1000 7 ij     Cr I 1989 00 200 49 

V  I 1984 9! 250 55 Fe I! 19*4.94 0 
2(K) 

Ne II 1989 036 m 
S 11 1985.07 

Mn Hi 1989 038 8 
Fe III 
Be I 

1985 105 
1985.17 

200 
300 

56 
Ge I 
V I 
Cr III 

1989.1174 st 
1989 17 
1989 18      P 

100 
1 

60 
Mg III 1985 173 12 
Mn II 1985.25 2 

7" III 1989 190 iOb 
Co I 1985.25 100 

Zn IV 1989.190 !0b 
Co I 
Mn HI 

1985.36 
1985.398 

iOO 
20 

38 
Co i 
Mn II 
Ca III 

1989.28 
1989.41 
1989.512 

100 
50 

450 
Cr II 
Na II! 

1985.42     F 
1985.58 

440 
500 

3! Mn HI 1989.587 400 
Cr IV 1985.58 75 15 

Co III 1989.598 80 51 
Zn II 1985.608 70   -A 

Cr \\\ 
Co HI 
Co I 

1989.64 10 
Cr II 1985.67 240 31 

i98r\645 
1939.80 

20 
250 

24 
94 

Mn Hi 1985.717 300 V  I Mn III 1985.797 750 
1989.82 60 S3 

Co I i985.88 4(i Cu 11 
Cr I 

1989.8554 90 !5 
Zn ill 1986.020 4 1989.92 750 48 
Co 1 1986.31 61) 

Fc III 
Cu 11 

1989.975 
1990 1804 

450 
1 

50 

Si 1 
Mn II 

1986.3640 st 
1986.40 

500 
20 

7 Mn III 1990.21* 3 !2 
Ft II 1986.423 •10 

Cr IV "990 22 200 15 
Cr III 1986.54 50 

Nl I 
Cr I 

1990.25 200 47 
Ge II 1986.6 (h 1990.27 too 48 

V III 1990.33 0 
Co II! 1986.704 j Co 1 Cr III 1986.82 to 1990.34 300 97 
Mn UI ! 986.8.39 100 1 1 

Kr II 1990.341 20 
Zn li 1986.988 100    A 

10 

1 L As 1 1990.35 200 7 
Cr HI 1987.00 

A! IS 1990.5310 700 8 
Zn III 1990.637 25 

Fe III 1987.006 70 
Co I 1987.03 1 5Q 

V  IV 1990,712 40 
Co I 
Cr ill 

1987.15 
1987.19 

120 
10 

37 
Cr !I 
Fc II 

1990.79 
1990.805 

200 
1 

236 

Co III 1987.197 6 
Co III 
A! II 

1990.841 
1991.05 

2 
1 

Co I 1987.24 100 As I V 1? 1987.25 100 
1991.13 iOO 7 

V II 1987.314 10 
Cr ill 
Cr I 
Mn li' 
N   1 

1991.17 40 
C 11 
Cr 111 

1987 3: 
1987,42 

40 
30h 

19 
49 

1991.22 
1991.290 
1991 301    P 

750 
50 
10 

48 

Cr II 
Fe III 
V II 

1987 43 
1987.503 
1987.547 

100 
1000 

4 

154 
50 

V I 

V 11 
Co II 
Fc III 
V ! 

199! 31 
1991.31 

0 
0 

Cr III 1987.62 150 
1991.574 0 

Co I 1987.65 200 99 
1991.613 
1991.75 

950 
10 

50 

....  -               Z^=: - ~ - 

980 
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Klemenl 

Co ! 
Si I 
S I 
Fe ill 
Ne VI! 

Cr I 
Co Hi 
Fe ill 
Mn II 
Fe ill 

V I 
Kr II 
Mn MI 
Cr III 
Cr I 

As II 
Cr II! 
Co i 
V III 

Fe III 

Mn ill 
Se in 
Mr- in 
Co i 
Fe II! 

Fe 11 
Ni II! 
Zn 11 
Cr 11 
Mn II! 

Ar I) 
Ni Ü 
Mn !I 
C 
Co III 

Cr II 
Mq III 
Kr 11 
Cu II 
Jk III 

Ni ;i 
Mn I! 
Fe Ill 
M.s III 
Ne II 

Cr I 
Mn II 
Ni ( 
V I 
Fe HI 

Zn III 
Cr 1 
V II 
Ft: II 
As I 

Co I 
V I 
Mn II! 
tr Ill 
Sc i 

Wavelength 

1991. «0 
1191 8537 s! 
1<*»I 9369 
1992 0!? 
1992.060 

1992 12 
1992.158 
1992 196 
199230 
. J92.427 

1992 46 
1992 464 
1992 492 
1992.57 
1992 65 

1992 682 
1992 72 
1992.79 
1992.83 
1992 8^8 

1992.889 
1993 0 
1993.222 
i993 25 
1993.262 

1993 289 
1993 362 
1993 367 
1993.37 
1993.550 

1993.555 
»993.570 
1993.60 
1993.620 
1993 625 

1993.63 
1993 759 
1993.763 
1993.81 
1993.886 

!993 906 
1993.99 
1994.073 
1994.089 
1994.099 

1994.10 
1994.23 
1994 29 
1994.34 
1994.366 

1994.454 
1994.55 
1994.57 
1994.857 
1994.89 

1994.98 
1995.02 
1995.02 
1995.09 
1995.112 

Intensity 

30 
50 

8 
600 
300 

-•oo 

600 
20 
70 

I 
40 

2 
100 
250 

5 
250 
200 
100 
400 

iO 
200 

80 
100 
450 

.60» 
10 
50   - 

300 
20 

26 
2 

10 
50 
20 

500 
n 

120 
1 

180 

! 
100 
900 

4 
90 

400 
300 
100 
109 
70 

I 
750 

400 
20 

150 
5 
3 

50 
300 

Multiplei 

53 

81 

48 
4S 
81 

50 

53 

12 

4« 

49 

106 

50 

95 

32 
24 

3! 

50 

<U 

20 

50 

48 

228 
24 

22 

Klcmcnt 

Fe III 
Mn f! 
Ne I! 
Co I!! 
V I 

As I 
Fe II! 
Na HI 
Cr I 
Nt  II 

Mn lit 
Cr II! 
Mn I 
Fe III 
Cr I! 

Cr II.' 
Mn \\\ 
Zn il 
Fe il 
O.  I 

Wavckii'.tn Intensity Multiple! 

Co II 
Mn IÜ 
Cr I!! 
Ci i 
Ne VI! 

Cr IV 
Mr: IV 
V  IV 
Ge 1 
Cr 1 

Mn I! 
Be I 
Be ! 
Be 1 
Mr, III 

Cr 1! 
Zn ni 
Zn II? 
As ii 
Co I 

Zn III 
Ne il 
S II 
Mn III 
Gc I 

Zn F! 
Zn III 
Fe III 
Cr in 
V IV 

Fe II 
Fe II 
Cr HE 
Mn I 
Ni ! 

Fe III 
Fe II 
Fe III 
Co III 
Mn II 

1995.266 
1995.7 75 
1995 280 
199'. 397 
19-/5 43 

•.995.43 
1995 563 
! 995 62 
1995 69 
1995 723 

1995 838 
199603 
1996 056 
1996 420 
»96 62 

1996 70 
1996.905 
1996.922 
1997 »134 
1997 09 

1997.095 
1997 109 
1997.12 
[997.30 
1997.345 

1997.55 
K97.545 
1997.722 
1997 8064 st 
i997.90 

1997 94 
1997.95 
1997.98 
1998.07 
1998 127 

1998.14 
1998.150 
1998.238 
1998 340 
1998.49 

1998 653 
1998.667 
1998 80 
1998 883 
1998.8869 st 

1998.977 
1998.977 
1999.100 
1999.12 
1999.320 

1999.430 
1999.462 
1999.47 
1999.511 
1999.53 

1999.588 
1999.727 
1999.893 
1999.913 
1999.92 

450 
I 

50 
10 

I 

100 
800 

60 
250 

15 

700 
10 
50r 

800 
60 

20h 
15 
50   -A 

4d 
250 

10 
20 
10 

500b 
(00 

20 
650 
500 
150 
600 

20 
100 
300 
600 
100 

40 
10 
20 
10 

250 

10 
20 

200 
20 

1000 

25b -A 
25b 
70 
20 

200 

200 
!50 

:'.0 
lOOr 

0 

600 
20 

200 
1 

80 

50 

24 

2^ 
c.() 

49 
33 

50 

49 

AH 

48 

204 

37 

187 
186 

23 

55 

H   He   Li   Be   B   C   N   O   F   Ne   N»   Mg   Al   Si   P   S   Cl   Ar   K   C»   Sc   Ti   V   Cr   Mn   Fe "Co   Ni   Cu   Zn   O...   <ie   As   Se   Br   'Cr 
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