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ABSTRACT

Relative intensities of spectral lines in the

sodium isoelectronic sequence are presented. Results
are presented for ions of calcium, iron, zinc,

krypton and molybdenum for transitions between the

n=3ann=».4 levels.
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¥, Introduction

The spectral emission features observed from high temperature

plasmas can provide a wealth of information on conditions within the

plasma. For plasmas of moderate densities the low lying excited state

e R i R R

populations of highly charged ions are governed by electron collision

and radiative decay rates, Once the level populations are known it is

possible to establish the plasma temperature and density by ‘spectroscopic
techniques, One such method is to determine the intensity ratio of

selected spectral lines,

In this report calculations have been done for spectral line ratios
4 that exhibit a strong density dependence. Results are presented for the

sodium~like ions of calcium, ironm, zinc, krypton and molybdenum for

I transitions between the n = 3 and n = 4 levels,

II. Results and Discussion

Relative intensities of spectral lires in the sodium isoelectronic

sequence presented in this report are derived from the electron-impact

collision cross sections and transition probabilities given in a previous

paper. In the calculation of relative intensities we have ignored the
splitting of all levels in all ions and therefore our results do not
‘i represent relative intensities of individual lines but rather the relative

‘ intensities of multiplets.

‘ Collision strengths () (3s,3p) and Q) (3p,3d) for Zn XX, Kr XXVI and

Mo XXXII were obtained from Table 4 of ref. 1 using the relatiomns

e — e —— gt e S 4 e




N A

T R R ST, e o s e

Q (35339) = (js]fat Bpllz) +Q (38]bs 5?3/2)’

0 (5p,34) = @ Gryy, 38) + 0 Gpoy, 34) .

The corresponding transition probabilities were recalculated from values
in Table 3 of ref, 1 for the center of gravity of the 3p term., The
effective wavelengths of the multiplets adopted in our calculation are
given in Table 1,

Recently Burkhalter et a1.2 identified a number of spectral lines
of Mo XXXII. Our extrapolated term values (see ref. 1) agree with
observed values within 14 except for the 3d term where the difference is
2.54. The effect of this change in energy levels on line intensities is
practically negligible with the exception of the 4f - 4d transitionm,

The observed energy difference for this multiplet is 214 smaller than
our extrapolaied—valué. :

A subset of the equations of statistical equilibrium for the popu-
lation of atomic levels with principal quantum number less thann = §
were solved with the assumption of an optically thin plasma. The excited
level populations were determined by a balance between electron colli-
sional excitation and electron collisional de-excitation and spontaneous
radiative decay., All density effects on atomic levels and on collisional
cross sections were ignored, In particular, multiple collisions were
neglected as were contributions from ionization and recombination pro-
cesses,

In an optically thin plasma, the intensity of a spectral lire corre-

sponding to the transition between levels i and k is given by
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where N is the density of atoms excited to the level i, ¢ the length of
the emitting column, Aik the coefficient of trasition probability and
Eik the energy of the emitted photon. f

Relative intensities of multiplets nf - n'g' with respect to the

3p - 3s transition are shown in Tables 2 - 26 for ten values of the ‘%
a ¥
temperature T (KT given in eV) and ten electron densities (LOG N means

i log Ne and Ne is given in cm-B). The intensity ratios are shown in a

h semi-logarithmic form (e.g. 7.25-03 means 7.23 x 10-3 etc.).
The dependence of some typical intensity ratios on electron density
at one representative temperature for each ion is displayed on Figures
. l-5,

!__ i
Using a similar method, Feldman et al.3 and Feldman and Doschekh ‘

obtained the ratio R=1 (5d5/2 - 3P3y) /1 Gpsy, 31*"::./2) for Fe XVI as |
a function of electron density. Their results may be compared with our

values assuming that the population of individual J - sublevels of the

nf level is proportional to the statistical weight 2J + 1. We find that

our curve representing the ratio R is shifted to lower values of N as
e

compared to curves in ref. 3 and 4, so that electron densities derived
from a given ratio R are slightly smaller if our results are used. The
disagreement is most pronounced around Ne = 1018, where our curve gives
the electron density about two times smaller. The difference is probably
caused by higher excitation cross sections used in our calculatiom,

At electron densities about 1020 cme, the screening effect of free

electrons on atomic levels can not be neglected and our results for
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relative intensities should be regarded as a limiting case. Also, at
such high densities the optical depth of resonance lines may not be neg-
ligible even if the emitting region is very small, In this density regime

the results presented in Tables 2 - 26 should be applied with caution.,
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TABLE 1

Adopted effective wavelengths (1) of multiplets.

Transition Ca X Fe XVI Zn XX Kr XXVI Mo XXXII
3p ~ 3s 563.06 343 .48 267.70 191.46 141.82
3d - 3p 417.08 259.00 205 .94 156.67 123,76
ks - 3p 152,62 63k 41.57 25,19 16.87
hp - 3s 111.04 50.42 34,12 21.26 1447
hp - 34 206.95 76.56 48,28 28.23 18.52
kd - 3p _ 123 .49 54,53 36.55 , 22,62 15.35
Lf - 34 167.00 66.33 42,66 25.%9 16.93
hp - ks 1476.3 862.94 | 661.7h4 475.09 354 .67
hd - bp 1151.9 707.06 | 558.11 416,77 325,33
Lf - hd 3h7h.T 1664.3 | 1071.5 Ti1.0% 505.23
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_ 259 21  5,40400 1,544t 2,77401 8,26400 6,93401 2,13402 55,3502 2,8R=0) 3,57=03
“ 250 22  S,41400¢ {,00401 2,E7+0) B,56+00 7,18401 2 ,21¢02 55,5402 2,99=01 3 Tren}
; 300 13 1,131 £,69=02 1,57=02 4,69«03 2,09=02 4,93=02 3 0U4en5 B ,67=0%5 £,73=07
“ 300 14 113201 6,69«n2 1 ,5R=02 4,71«03 2,09«02 4, 0l4=02 3,05=05 8,69=08 6,747
Jou 15 1,170t 6,71=02 1,63=02 4,87=03 2,12=«02 4,10=02 3,15«05 8,82=05 6,Fben?
3Jnpg 16  1,58=0] 6,90=02 2,17=02 6,47=03 2, 46=02 4, A0=02 4,19=05 1 ,02=0U B "3=n]
k- 309 17 S5,34e91 B8,9U=(2 T,30=02 2,19=02 7,05=02 {,54=0]1 |,42«04 2,930 2 SFa0b
oo 18 2,55+00 3,47=01 5,7R«01 1,72=01 1,07400 3,08¢00 |,12«03 4,46=03 S,14<05
. 3o 19 4,80400 3,06+400 5 53400 1,65400 1,36+401 4, 18+01 {,07=02 S,64=02 £,99=04
3o 20 5,39¢00 1,18401 2,13401 6,36400 S5,36401 1,664+02 4,12=02 2,23=01 2,77=03
30¢ 21 S,514170 1,62+401 2,93401 8,74400 7,38401 2,284+402 S,66=n2 3 0T7=01 3 ni1e0]
300 2 5,52400 1,68401 3,04¢"] 9,08400 7,67+01 2,37+02 5,8B8=02 3,19=01 3,9¢=03




———— - —— - — ————— S -

1RO xV1

INTEHNSITY PATIC Ic

TCEV) LAG N 3Le3P
S0 14 04,57=42
S9 15 4,ol8=r
S¢ 16 5,35=12
S» 17 1,c1=1
Sy 18 CINQ T
Sy 19 1,58+
So 20 1,90¢70
sy 21 1,94¢00
Sy 22 1,95+
Suo 23 1,95¢00
75 14 6,17="2
75 1S L,2S=?
75 1o T b2
75 17 ] ,49e11
75 18 7.35=11}
75 19 2, 0R+(Y
78 20 CeH9¢+¢
75 21} C 6640
75 22 .67+
758 23 2,67+

e e o

TAKLE

H L = FU*YIICE® = 3B)

CWQWU

3,310}
3, 32«03
J.3%«n3
U-ODI:U
74003
4,78«02
U.WE.ﬁm
1.,16400
1.52+0¢0
1,56+0¢(

lolte0?
1.16=02
1.17=0¢
1,272
Ce3be0?2
_ .hkl:_
1,10400
00400
5,45+
S.0h40y

4F <3S 4F =30

4,36=04 1,06=04
4,45«04 1,0Pe04
S.32=04 1,2%°=04
1.,40-03 w.bclab
Qumblﬁu NQMOCDU
8,91=02 2,17=02
0,E7=N1 |,67=01
2.27+00 5,52=01
., 96¢00 7,19=10]
3.,09400 7.,42=01

1,81=03 4, 41=00
1,80=03 4, UBe0U
2,13=03 5,17«04

4,96=03 1,20=03
3,25=02 7,90=03
2,92=01 T,10=02

2.35400 S5,70=01
8,57+00 2,UR+0Q
1.17401 2,84+C0
1,21401 2,95+0¢

- - e e o b o e e

7

Yyh=lp

R, 25=04
8,29=04
B8,70=04
1,33<03
9,RR=03
1.63=01
1.,47400
4,96400
6,49400
6,69+00

3,65=03
3,66=03
3,R2=03
5.54=03
3.,50=02
S.,92=01
S.63+00
2.,10401
2.88+01
2.,99+01

HFe30 UP=US

1,2¢=03 2,04e07
1,25=03 2,0Ren?
1,3P7=03 2,4%07
2.14«03 6,5U=n?
1,93=12 4,60=06
3.61=01 4,175
3 43+400 3, 21=004
1,17+401 1,C06=n3
1,53+01 1,38«03
—.nw.ﬁfﬁ_u mctulcu

S.,00="3 & UR=(7
5.,65=03 8, 61«07
5,92=03 9,94=07
9,76=03 2 T2=006
7.17=02 1,52=0S
1,38400 1,37=04
1,38401 1,10=03
S5.,21+401 d4,01=03
T7.,14401 S,47=03
7.4°0401 S,68=03

Y e ——— s

UCeup 4F ey

5,33=07 9,3¢t=09
55,3507 9,42-09

5,62=07 9,9u=09
R ,62=07 1 b=’
0,3R=06 1 ,d40=07
1,05=04 2,73=06
9, S0end 2,5%9«n9
3. 21=03 £, k508
UL,19=03 11,1604
4,32=03% 1 ,179=04
2,35=06 U, 24=08

C3b=lp 4, 2t=(8
NQENIJO Co:NO:I
uomalﬁv 3-»:0:@
2,29=05 5,41=07
3,82=04 1,0UenS
J,64end | NUenjy
1,36=02 3,9U=nu
1,86=02 5,39-04
1,93=02 S,60=04




TABLE 8

IRON XVI
INTEUSITY RATIE I L= H'LY)/I(3P = 35)

TCEV) LOG N velp US«3p 4Pe3S 4P =3D up=3p 4F «3D UPeys§ 4l «uyw UF eun

i loyg 14 Te17e92 2,13e02 3,77=03 9,17=04 7,66=03 1, 1802 | ,T6ent 4,906 ¢, 22=08
1eg 1S T,26"2 2,10=02 3 RPel3 9,29«04 7,69=03 1,19=02 1,79«06 U,9b6=0h F T¢t=08
e 16 Bollet2 2,150 4,32=03 1,GS5=03 7,9Ran3 | QU= 2,02«06 5,150k ¢ 1508
10¢ 17 le03e’'] 2,32=02 9,2U=03 2,24=03 1,12=02 | ,R¥=12 1,32=«06 7,250k |, 8ka0]
1np 18 7,730y 4,122 S5,72«02 1,39=02 6,49=02 1,33=01 2,67=05 4,19=08 1| 0=l
1co 19 2,374 2, 41e¢)1 S,11=01 1,28=01 1,08400 2,60¢00 2,3%904 6,9%=04 1 9kenS
loy 2¢C 3,02400 1,809400 4,21400 1,02400 1,07401 2,69401 1,97=03 6,91=03 2 ,r3end
fov 21 3,114006 7,31400 1,60401 3,99400 4,27+401 | €402 7,6B=03 2,762 £,19=04
J 1oy @22 3,12490 1,03¢0)1 2,32401 5,64400 6,05+401 1 ,54402 |,0P=02 3,91=0p | 1603
feg 23 3,13400 1 08401 2,42¢409 S, EB+0) 6,31¢401 1,61422 1,13e02 4,072 1, 21=03

1Sy 14 8,35«02 3,87«02 B8,09=03 1,97=03 {,60=02 2, 44«02 3,7806 1,C4=ns 1 #1a0?

1S9 1S B 402 3 87«02 8,17=03 1,99=03 |, ,61=02 2,U5=02 3 ,82«06 ],04=05 | 8Se0]

1S 16 7,29=12 3,90an2 €,99«03 2 18«03 ],67=02 2,55=02 4,20=96 |,08=08 | G207

i1s¢g 17 1,7het'] 4,16=02 1,71=02 4,15=03 2,26=02 3 60=02 7,9€<«06 |,406=08 2,72=07

’ 15s¢ 18 6,32=n1 7,02=02 9,063=02 2,34=02 1,14=01 2,33=01 4,50=05.7,3%=05 |, 7600
1Sy 19 2,66400 3,P%en] B,S5U=01 2,07=01 1,B7400 4, 65400 3,99«04 §,21=03 3 ,51=05

, 159 20 3.51400 3,11400 7,26400 1,76¢00 1,95+401 S5 0d4+n] 3,40=03 1,26=02 3 ,Ple0d
; 1S9 21 3,04400 1,31401 3,0Q9401 7,51400 B,51401 2,22+02 |,4d=02 5,49=02 1,67=0}

15y 22 3.,06400 1,95401 4,59+401 1,11401 1,27+402 3,30402 2,15=02 B,1R=02 2, 49=0}
1590 23 J3,66400 2,05¢01 4,83401 1,17401 1,33+402 3, 474102 2,26=02 8,60=02 2 ,02=03
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TARPLE 9

-

IR XVI

e p———— e —— s —
L. S8 W)

INTENSITY RATI® JEh L o= 1Y) 21830 » 38)

—

TC(EV) LOG N 3De3IP  4E=3P  uP=3S  uF=3IN  4D=3P  uF-30' 4PedS  UDe4P  db el

SR SN S

2o, 14 G002 5,15en2 1,21=02 2,93=03 2,32=«02 3 47«02 S,64enb 1,500 2 r.2en] !
2oy 1S 22,0902 5,1%«02 1 ,22=02 2,96=03 2,33=02 3 4Reu2 5,69=06 1,51=n5 2,n3=(?
eny 1o 9.972=02 5,190 1,32=02 3,20=03 2,40=02 3 61%(02 b0,16=06 |,55=5 Z2,72=n7
20y 17 1,80el] 5,51w02 ¢,31=02 5,62=03 3,19=02 4 _97=02 {,)8e05 2,0k=)5 §,75«07
2oy 18§ €,30e] G, 0002 §,21=01 2,95=02 1,08=0) 2,9 =0) 5,67«05 9,5d=05 2,250 )
2e0 19 Co80¢00 4,7%01 1,07400 2,6%=01 2,37+00 66,0140 4. 99eny | ,53=03 ¢ ,53enf
2oy 20 3,77400 3,88409 9,28400 2,25400 2,56+01 6,_,72+0) d, 34N |,65-02 S5, ,"Tany
2oy 21 3.793400 1,73+¢1 4,1R+01 1,02401 1,18402 3 12402 |,9%«02 7,6%5«02 2, 5b=03
2y 22 3,960 2,67¢0) 6,40401 1,56+401 1,83402 ¢ _B3+402 3 0102 | 18ant 3 5«13
ény 23 3.,9647C 2,02¢C1 G 81401 1 ,6540) 1 ,9U402 S5 11402 3,18en2 | ,25=0) 3 ,FAEe0}

g

256 14 9,41e92 6,07«02 11,5502 3,76=03 2,90=02 4 26«02 7,24=06 11,8705 3,21an7
250 15  9,49«02 6,0Ren? |,56«02 3,79«03 2,910 4, ,27=02 7,29=06 ) ,PBer’ } 22e07
250 16 1,03=01 6,1102 1,67=02 4,06=03 3 00=02 4 081202 T7,61e06 11,9305 3,33=07
25) 17 1,81en] 6,d8e02 2,77-02 6,74=03 3,91=02 5,97=(2 1,30«05 2,53=05 4 S0e07
2%y 18 B,20et'1 1,030 1,37=01 3,32=02 1,70=01 3 39«01 6,39«05 |,19=04 2 ,Sb6eib
s 25y 19 C.EHN0 9,30an] 1,20400 2,71=01 2,67400 6,87+400 5,60e04 | ,73=03 S 19«r§
250 20  3,93400 4,36400 1,06401 2,57400 2,96401 7 86401 4,94=03 1,91=02 S,93=04
255 21 M 1Y#00 2,03401 4,97401 1,21401 |,43402 3, 81402 2,32=02 9,25=02 2,770}
2sy 22 4,15400 3,22+01 7,88401 1,91401 2,2B+402 6 ,06+02 3 ,6Ran2 | U47=01 4,5T7=;}
250 23  H4,15400 3,42+401 8,37401 2,03401 2,42402 6,44+02 3,91=02 1,56=01 4 ,30=03
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IRON XxVI

INTEHSITY RATIN

T(EV) LeG N

Iry
Iny
3oy
Inyg
Inyg
Ing
Ing
300
Jnygy
Joy

350
350
35y
359
359
359
35y
35,
350
3sy

14
15
io
17
18
19
2u
21
-4
el

TARLLD 10
108 L = HYLY)Z21(3P = 38)
e3P uSe3p 4r=3S UP 3N 4p=3p
9.67=02 6,76en2 | Bl U, 46903 3 ,3b6=0?
G, 7512 66,7602 1,R5«02 4, 49=03 3 37=02
1,957 b,fleng 1,96=02 U ,77«03 3 ,47=02
1,31=01 7,19«02 3 ,13=02 7,59«03 4 UB=0?
Bol0e91 1,13eny 1 db=0) 3,56=02 1,RS5=(]
2.,89¢0( S5,6Fanl 1,28400 3,10«0)1 2,RS400
GauldeNy U 6T+00n §J 1Uedy 2,77400 3,22401
4,24400 2,2084¢01 5,.54¢+01 1,39+401 {,62402
4,284y 3,00401 9, ,91+01 2,19¢01 2,.63+02
1,2Re0y 3 RO4) O g1¢n] 2,33+401 2,81+02
9,86=02 7,2B=0p 2,08e02 S5,95=03 33,7402
F,9U=92 7 ,2FRa02 2,09=02 §,08«03 3 75«02
1,07«C] 7,32=02 2,21=02 5,36=03 3 85«02
1,8001 7 72«02 3,40=02 8,26=03 4,92=9?
7,95=01 1,19«01 1,53=01 3 ,71=N2 {|,90=01
Co7040C S,8Fen] 1 ,32400 3,22«01 2,95+400
4,11¢00 L 86+09 |1,19401 2,904009 3,4040]
4.334060 2,40401 5,97+401 1,45401 1,754+02
4,37¢90 3,9P401 9,90401 2,41404 2.%92+92
4,38+00 4,26+01 1,06+02 2,58¢4¢01 3,.13+02

ne |U~\

4 Foe=n?
n RALNQ
5,032
b, 71=0¢
J.pU=2]
7.4240)
A.o3+n|
u, 632402
7.04+02
7.51+02

5,33-02
5.35=02
5,51=02
7.26=02
3,79=01
7,76+00
9,16+01
4 . 71+02
7.83+02
8,39+02

4P ey s

,58enp
R,63en6
9,18enp
1.46=05
6,85=05%
5.,97=04
5,33«03
2.59=02
4,21=92
DQQOICN

9,71=06
9,76=n6
1,03=05
1,59=n5
1.13=05
6,19=04
5,58«03
2,79=02
4,63=02
4,96=02

UCe=uP

2,17=05
2,18-05%
2.24=0%
2 RB=08
1,19=0n4
l,6d=03
2 0Be02
{,0d=0y
1,70=01
1,81=n1

2,41=05
2,02=08
2,49=08
3,18«08%
a.NJl:c
1, tl=0y
N.Nc-:N
mouu.:d
1,890}
N.CN.:¢

aF =4 W

J.ol=07 £
3, pE=n?
3, A nen?
S.'ten7
FelH=0n
S,0'eny
3onu_lﬁt
3,°20t=03
Ss31=ng T
S,67=03

4,03=n7
C.Ccl;ﬂ
coﬁﬁlaﬂ
S,48=07
2.,%6=(0
9, 85«05
h,92=04
3,0%5«03
S.,%1=03
6,33=03




TaRLE 11

CLUIE LA
INTELSITY KATIH  T(h L = M'L')/1(3P = 33)

TCEV) LAG v 3. =3P U <3p UP=3S UF « 3N 4l «3P NF e 3N APely§ 4l =1k dF =4D

4oy, 14 lotitett] 7,09%02 2 ,2R=02 5 %403 4 05«02 5 T1e02 1,07enS 2, 61«08 0 3ley? &
4y 15 Toulenl 7,6%«p2 2,29=Nn2 S5, 57«03 U, 0bel 5, 73«02 1,070 2,02=1G5 4, 3207 ;
dng 16 1,0R=N] 7 .73en2 2.41=02 5 870 44,1602 5 RA%02 | ,13enb 2, ,ec%n8 4 U507
DJC 17 mca\O'Sm IQHCICN UoONlDN QQQOQSU MJQNQIGN N-OO.C:N u.&-OIﬁW WQL_I..J ﬁoE:ICﬂ
dpy 18 To7%=91 1,00e0] §1,56=01 3,8%=02 2,01en] 3 HBe0] 7,31e05 |,20=04 2,973=00
40y 19 2,940 §,9% 01 1,35400 3,2R=01 300400 7, 96+00 6,31epl | Cleniy 6, 01e08
4oy 20 4,17+00 d4,9740¢ §1,23¢N71 2,99400 3,52+401 7,53+401 5,743 2.27-02 7 19«04
4oy 21 4,5% ¢ 2,52+01 6,29401 1,953+401 1,86+02 5,u0402 2,9e)e {,2%0) 3, T78en} }
4oy P22 N 45400 U 25401 1,06+02 2,58401 3,15402 H NR$)2 U,97=02 2,5U=) n d0en}

Lo

4ny 23 Heldbduy U, 56401 1,14402 2,77+¢01 3,39402 2,11402 5,33=02 2,191 ©,87«03

S9¢ 14 1,02=01 £ ,2Betp 2,61«02 6,33«03 4,52=02 6,27=02 1,22=05 2,98=05 4, 7307 _
Sep 15 1,03="] £,2F«02 2,62=02 6,3h=03 4,53=02 6,09=02 |,22=n5 2,93«05 4 7507
500 o 1,091 B, 3202 2,7U=02 6,6h=N3 4 blU=N2 b6, U6=C2 | ,2ReS 3 ,00ers 4 ,RTe07 H

S0y 17 1,761
Sey 18 7.49«01]

m:& 19 2,8R¢+090

.ﬂu-;mu.oa-amo.wx-aum.wo-omm.mo-cmu.ag-omu.qm-zwo.mm.oq
30201 1,60=01 3,8Re02 2,0Ran] 3 ASa0] 7,4T7=0S |,34e0u 2,9R=0b .
dUBe0l 1,37400 3,32=01 3,02400 8,13+0C 6,39=«n4 | 95«13 6,13=09
Sng  2¢ B,2U400 5,07+00 J1,26+01 3,06400 3,63+401 9,95¢01 5,8%9«03 2,35«02 7,51=04
Sop 21 U,d9¢00 2,67401 6,71401 1,63401 2,00402 5,41402 3, 1402 1,29=01 4,0Fen]
Soy 22 4,55¢00 4,65401 1,17402 2,84401 3,50402 9 ,46402 5,07en2 2,260 7,1Gen}
Sog 23 B,56400 5,02401 1,26402 3,07401 3,79+02 1 _02+403 5,91=02 2,4Leny 7,710}

NN - DDDO™
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TABLE 12

e ——— e et e

-

2INC XX
INTELSITY RATIN 10 L = BYLY)2IL3P = §5)

TC(EV) LAG N 3De3® NG =iF 4p =38 Up «3n Upeip nF =30 1P ed§ s a4f =l

Sy 14 3,412 S5,18e04 7 ,00e05 1,51=08 {1 ,31end | 59«00 | 65=08 3,65« 1,19=0G

Sy 1S 3,432 HB,18enU 7 (06=05 1,52=05 |,31<«00 1 6"=0d | ,67=08 3 6S=nR | 2re09 &

S0 o 3.,69022 95 21and T ,63=05 1,07=05 | Jdenll | pded | RlenB 3 Jdenn |,23«09

S0 17 6,19=12 S, 4hab | [ 34a0d 2 EReNS | 65«04 2 HRel 3 {h=atf 4 ,bNhenh | Soei§

Sy 18 CobReN] A NARany 7 12«04 §1,53=04 o, NlUe(lt § STe0d | ,6F=0T | ,68=07 7 ,1F=09

5¢ 19 9,31="1 3,013 6,50=03 {,4ne03 9, 1103 |, 79«02 {,53=06 2,54=np ' JLen]

Sy 20 1429400 2,77=02 5,71=02 1,23=02 1,07=01 2,20="1 1,35=05 2,9%085 | +5=06

Sy 21 1,30490 1,57«0) 33,3301 7,17e02 6,68=0] 1, ,492+00¢ 7,785 | BTagu |, ,06=05

Sy 22 1,34400 3,1be0] 6,76=0] |,45«01 1,37400 2,92+00 | ,60e0d 3 FRand 2, 19=n5H |
! So 23 1,34400 3,530 7,54=0] 1 ,62«0) 1,53+00 3 26+00 |, T8epl 4,2b="u 2 HUenS

! i
foo 14 5,96=02 9,32+03 1 ,71=03 3,67=04 3,65«03 4 _923e03 4,03=07 1,02«06 3 ,t2=NA
100 15 0,(0=02 9,33a03 11,7203 3, 69=04 3 65«03 4 Ale U4 06=07 | ,(2=06 33,6308 !
feu 16 0,38w2 9,303 1,21=03 3,89=04 3 T1e03 1 9320l 4 ,28=e(7 1,04d4=e0h 3 7908 h
1oy 17 9,08212 2 703 2,75=03 S5,91=04 4 37=03 5 4= 6,49=0T |,22=0b6 H,4b=0b “

L 100 18 J,600] 1,32=02 1,21=07 2,01=03 1,29=02 2,15="2 2,87=06 3,59=06 1,t1=07

i 1ov 119 1,52400 S,06=02 1,06=01 2,2R=02 | ,76=0]1 3 ,AR=(] 2,50=05 44,9205 2,100

lcy 20 Cec9+10 3,85=01 9,51=0] 2,05=01 2,20400 5,13+9) 2,25=04 6,15=04 3,h5=05

1ov Pt 2,U2400 2,43400 0,23+00 1,34400 1,55¢01 3,70+01 1,47=03 4,34=03 2,77=04

1o 22 2,U3470 9,T7640¢ 1 UR+NY 3 18400 3,73401 H,91401 3,50=03 {,0lU=02 6 ,6Be0U

100 23 CodlUdN) 6,08400 1,72¢01 3,69+400 4,33¢01 §,04d402 4,06=03 1,21=02 7,77=04

=




o

ZINC XX

INTELSITY RATIS

T(EV)

159
15¢
1S¢
190
15y
—ﬁc
159
1Sy
1S
1S9

LAG

14
15
16
17
1R
19
20
2l
22
23

14
15
16
17
18
19
e
el

’3

N 3esP 45 3P

7.19=72 2,39<02
7.23=02 2,39«n2
T, 5Fan2 2 U0anp
1,101 2, 17=02
d,lo="] 3 2Uan?
1.73400 1,15«01
2,76400 B, 6he(]
NOODAVCC w..NAJOA.a:
2,97+ {49401
2.97+00 1,78+01

7,91«)2 3,7Rere
.N.JW!._,-N WOND.!;M
8,3Ceng 3,79=n2
1,17="1 33,9002
4,23=0] Selimn?
1.,682+400 {,6Reny
J. 02400 1, 264+00
3., 24400 B, olUe0
3.27+0C¢ 2.58+01
J.26400 2,894

P IR

4P«3S

5,15«03
5,17=03
5,39=03
7.59«03
2.96=02
2,4%en]
.26+0D
1.57+01%
N,08401
§,86¢01

9,16=03
9,19=03
9.51=03
1,67=02
4,50=np
M¢MD|3~
3,38+00
2.2+
06,7140}
8.,174¢01

TARLE 13

I1CG L= 5'L")/71(3P = 35)

4P=3nN AN e3P

1,11=03 1,10=02
1,11«03 1,10en?
1,16=03 1, 12«02
H.OUICW _-NOITN
b,36=03 3,42=02
m-NOOQN anQlcm
4,87any S, 01400
3,37400 u,20%01
B,77+400 1,10402
1,040401 1,32+02

1,97=03 1,91=02
1,98«03 1,91=n2
2.,0503 1,94e02
NQNDIQW N.Nﬂl:N
9,69=03 5,50=02
7,95=02 6,55=01
7.,28=01 8,648+00
5.21400 6,73+0}
1,40401 1,894+02
1,76401 2,30402

4F =30

1,47=07
| UT=2
“.m:ktu
1,76=0¢
m.cm.cm
9,89%=01
1,36401
1,04¢900
2, 74+02
3,27+02

2.,54=02
2.54=02
2,HR=02
N.JO!:N
8,96=0¢
1,hP+00
2.15+n]
1. 77402
=.ﬂq+:m
5.,82+02

dPeys

1,22=06
]e.cl=h
1.27=06
wiNO'DO
6,9R=06
5,89=05
5,35«04
ucﬂtlcw
9,h3«03
{,15=02

NQ“Ol)O
2. 17=06
2,25=06
J3,1=006
1,06en5
B,TU=05
7.99=«04
W.NNICW
w .m0|=N
»QOMlON

tiDel!P Ut =it

3.,07=06 1,107 v
u.crn:c 1.,11en? tA
I 20 1 1207 i

I, 60=0h |, ,32=07
9,56=06 4,26=07
1,21=04 7,42«0b
1,56=03 1| ,00=04
1417=02 7, %0aty
3,uPen2 2,06=03 .
3,08=n2 2 4ben}

|
S 34=0h 1,907 w
S 3denh 1 91en? “
S.,Ul=0h 1,907
6.,17=06 2,05=07 _
1.53=05 6,72=07 |
1,R3=04 1,1den} _
2,41=03 1 ,61=04
1 ,8Ren? 1,27=03
S.2b6=002 3 Ste(d
b,Ul=02 4 ,3b=03
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TABLF 14

ZINC XX
INTELSITY R£TIO 10 L o= N'LYYZ21(3P = 13)

TCEV) LAG N 3De=3F 45-3p 4F = 3S UPe3D 4p=3p nFe3n 4P ell§ 4peup Uf eyt

3p¢ 14 B, 7¢=02 S,P9«02 1,67=02 3,60eN3 3 32«n2 4 31«2 3,9 b ?,20=0k 3, 2u=n?
30g 15 Y, 75«02 S5,R0=02 1,6R=02 3,601e03 3 32«62 4,32902 3,97=06 9,2R=n6 3,2U=(]7
3oy 1o Fe0E=02 95,2102 1,72=02 3,71=03 3,36=02 4 _3Ren? /4 0706 9 ,3%9e«nk 3 7%any
Iny 17 1.23=0] 6,0h=02 ,17=02 4,67=03 3,78=02 4 ,99=02 S5,13=06 1,05=05 3 Tue?
Ing 18 d,19e01 T7,57=r2 €,68=22 1, ,484e02 P 67=02 1, 36=01 | ,5R=05 2,42=05 ],(2=N¢ ;
oy 19 1,68400 2,3F=01 5,23=01 1,12=01 9, 40=0] 2,200 1,24=04 2,62=0U | ,r5=0n5
306 20 5.29¢00 1,76400 4,83400 1,0U400 1,27401 3,25+01 {,1le0n3 3 SUed 7, dueid
Jop 21 3.9740G 1,25401 3,61401 7,77+00 1,008402 2,6R+(2 B,S5U=03 2,90=02 2,0'1en}
3np 22 5,061400 3,75401 1,09¢02 2,35+01 3,18+402 B ,21402 2,5R=02 8,88=n2 6,1me03
Ieg 23 3.,02400 4,71401 1,37402 2,95401 4,00402 1 03403 3 . 2den §,11eny 7, TUany

o e

{
h !
! deo 14 9,152 7,29-02 2,30«(i2 4, 95«03 4 3B=02 5 ,5T7="2 S5,40erb6 ],22+05 1,13«07 |
w 4oy 15 P,18=02 7,29«02 2,30e=02 4,96«03 4,38en2 5 5Pe)2 §5,45=06 1,22=05 d, 'Ran) _
i dog 16,4902 7,31=02 2,36=02 5,07=03 84,8302 5 65«02 5,57=06 ],24=0% L, Pue0] |
w boy o 1,26=01 7,4b=02 2,802 6,15=03 4, 9402 6,37=02 6,77=06 1,3R=05 4, T8en? _

¢ 4oy 18 U,0Pen] 99,2002 7,9R«02 | ,72=02 1,07=01 1,63=01 1,89=05 3,090=05 1 c2e«(h
409y 19 L, ABs0( 2,761 6,01=01 11,2901 1,09+00 2,544010 1 ,02e0d 3, 33=0ud 1 ,9%1e0b
4ny 20 5.42400 2,01409 5,59400 1,20400 §1,49¢01 3 _R6+:] 11,3203 d, 15«03 2, ,9"e0u .
4o 21 3,70400 1,47401 4,30401 9,25400 §,26402 3 2R+(2 |,U2=N2 3,92=Nnp 2, 4ee}
4ny 22 3.,79+9C d,6T+01 1,38+02 2,97+01 4,09+02 1, 07+03 3,26«02 1,14d=0] B, 70e0}
409 23 3,80400 6,00¢01 1,77402 3,81401 5,27¢02 1 ,37+40C3 4,19=02 1,47=01 1, ,08e02
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T(EV)

So¢
Son
Sey
Sny
Sou
Soy
Sey
Sn¢
50
Soy

6y
60y
60¢
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6ny
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60y
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609
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14
15
16
17
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19
2
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ee
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e3P  A5e3P

G, 41« B ,e%«n?
Y, 4de2 A, 28en?
Q, 73«02 K, 2Te(?
1.,27=0) B, 18502
3.,7¢=01 1 ,023%«01
1.96+"C 2,97-n1
3.50¢0¢ 22,1440
34085480 1,5%+0)
3,7140¢ S,29+01
3,72¢00 60,9340

Q9,572 #,95e02
OCC¢-=N Don\v.ﬁIDN
9,59a2 8,97-02
1,27="1 9,1585<02
3,05=08 1,109
1,683400 3,090
3.044"0 2.,20+00
3,92490 1,05¢+01
3,940 S, 72+0)
Hou04¢0G T,02401

= — T e

6Co38

m.m:l:N
2, f1=012
C.P6=02
d,4nahp
£,7%en2
¢, ,39=01
5,87+0¢
u,69+01
1.,5R+22
., LTe0p

3,20=02
J.cl="?
I.26=02
3.81=02
9, 30=np
6,57=01
C.lb6+00
4,91¢01
1.,72+02
.29402

TARLL

JEr | = B *)Z1(3P = 3§)

4P e3n

6,03=03
cn:blau
6,15=03
7.31«03
1.,8%9=02
1,360
1,28400
1,01¢01
3,39+0}
4,uu+0y

6,303
OCO;IDW
7.,02=03
8,00=03
. y=0
1,41a01
1,32+400
1,06+01
3.,694+01
N,92+01

15

JDe3P

S.17=0¢
S,18=02
S5,°3%=02
5.,79=02
{,21=01
1,16¢00
1,60+0)
1,39+02
4, 73+02
6,21¢0°2

5,78=n2
5,78«02
S,84=np
6,43=02
], 31=0]
1,19¢40¢
1.65¢01
1.,46402
S.18¢02
6.,92402

uFfF =30

0, 47=02
b, 472
b 58N
7.33-02
1,79=01
2, 740y
4, gneet
J . pUene
1,20403
1.,03473

7.13-02
7T,0Ue02
7.,01=02
B, 2=
1 BReD]
2,76+0¢
0. 3R+01
3,be+ue
1,36+403
1.,82+03%

AFed§

6,62=6
b,03=06
b,Tbew0)b
AR, C3e06
2,0BenS
1.91=04
1,413
1,11=02
3. 72=02
4 REan?

71.57=06
7.58=06
T.71=0¢
A, iNenp
{.95=04
-otﬂ!:w
#. mO'CN
4,05en2
S.,8l=0p

bﬂ.ana

AQLCI._ﬂ
| J4ldent
1,46=05
1 ,62=08
3.,3R=085
3., 28=04
4,d6=n3
J, B8R
1,32=01
1,73=01

1,61ens
1,61=08
1,63=0%
1,60=nS
3,64=nt
3,37=04
4,61=n3
4,09ap0?
1,45«n]
nooulaa

dF » 4 i)

uolﬁ.l...ﬂ
4, Frenl
:-O‘O.,w
ﬂ.cf:lg N
¢.o Lual)ty
NQ. W.;w
3,15=04
2,73%=038
9,3 en3
1,0¢6=02

J- ,rﬁﬂcﬂ
S,3%=¢7
S,idl=n?
h,.2=0T7
1.,41=006
2o 7=05
3.,23=04
MQOJQDV
1,02=02
1,37=02
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T(EV)

80y
Poo
800
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8oy
809
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1000
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16G0¢
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1Cey
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LAG
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15
16
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15
16
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i

JLeip

7,802
Ooli:&
oulety
b=
3,05=1
1,76+10
3.58490
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doBenp
d,10¢000

9,912
OQSQODN
loule=)
1,26=01
3,99=11
1.70¢0y¢
3.00¢70
d,06¢"0
4,14+0¢
4,16¢90

4S=3p

9,°Te00?2
9., 87=02
9,R%n2
f,ulent
u.nO!Qp
3,190
23400
1.,70¢404
6,254+0n1
f,SR+0

1 oCWlCM
1,uS=01
1,05«01
1.07=01
1.25=01
N-—OOD_
2.27¢00
1.,70+01
b.,5U+01
9,20+09

4Pe3S

3., Bn=0?
J,B1=02
J.,66=02
d,41=02
9,R7=02
6,62=0]
6,23+00
5.,09+01
1.,89+02
2,59+02

4,22=02
L,23=02
4,28<0¢
4, 81=02
1,01=01
6,51=01
6,13+00
5.10+01
1.,98+02
2,79+02

TARLF

JE€U L = HYLY)Z1C3P = 38)

4P 3N

R,18«03
8,19=03
8,31=0%
9,48=073
2.12=02
m.bN'Du
1.34¢0¢
1,09401
4,06+01
5.5R404

O-C0.0M
Q. 1003
9,21=03
1,03=02
C.lB8=02
1,40=01
1.32+00
1.10¢01
4,27+01
6.,01+01

16

Upeilp

b,04=02
b,69=n¢
b, 71=02
7.33%=02
JH2=01
1,20400
1,67+01
1.,93+02
5.76¢02
7.72+02

7.23=02
7.23=02
7.30e02
7.92=02
1,48=01
1.,18+00
J.64¢00]
1,54+02
6,0P+02
8,58+02

bﬂlw? 4FwlU S
A, 3«02 8,99=¢6
E,14=02 9 ,CNep
8,12=12 3,13=00
&, Men? | lidenS
1.,77=C1 2,33=05
2,73400 1 ,56=04
4, uBs0] 1, 47«03
4,i6402 1,2N=02
1,52403 d,u6=n?
2.,094(3 b,13=02
A,61=02 9,98e06
B, 62=0210,GL0=n6
8,70=n2 11,0105
2. 51=02 11,1405
2.,00=01 2,39«(0S
C.hd+00 | ,SUenl
4,13401 1,45=03
4,10s02 1,20=02
1,61493 4,69<02
2.,27¢03 6,60=02

Jhe P

1 ,PS=nf
| YRR ARS
1,67=05
2. 5«08
Wo@?ltﬁ
3.35=c4
bo?ﬂlfu
DQNNO:N
1,01=0
2.21=01

C,N2=08%
Pe)2=05
C.llimg
2.e1=05
d,12=09
3.28=0u
4,59=013
4,2%9=0n2
1,70=01
NQWO.au

ub edN

b 2= ]
F,"3=07
h,1Qan7
L,71e07
{dt=d
P,liS5=n8
3,36=04
3,09=03
1,14=02
1,57=02

h,4b=(7
huTlen?
6, 53«07
7T.,14=07
1.50=00
1,98«05
3.33=04
. 08=03
1.,21=02
1,71=02
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KEYPTAN XXVI
IMTENSITY RATIUO JIK L » HALY)ZLL(3P = 33)

dﬂ”(w ron N W_J.Mﬂ. CM',WF: Qﬂ-.w'ﬁ Qﬂ..uj h—a.'“ﬂa &ﬂ'awa Cwul:rﬂ cq.ﬁqu Uf eyl

S 1S 2,1T7=12 1,34enS 1 Blenh 33,4107 2,99«06 2,0R=b 2,i5«10 3 3b6=in ), 29=1]
Suv» 1o 2.23=02 1,345 §,8%(b 3,09«07 3 1n2=np 2,5h=lib 2,1M=10 3,39=11 1,23-1]
9 VE 2,320="¢ 1,36e05 2,2Ce'h 4 ,38e«NT J 2ballb 2,65=10"2,62=10 3, 0be1 | 2r=]]
So 1R D20l |, 61ets T, ,(01=08 |,30e06 6,11=06 b6 4306 7,811 b, H87=1r .3 1Cal]
S¢ 19 3.56=01 4,105 S ,5h=0% |,03«05 5 51=N5 9 _10eli§ £,19«n9 5 ,19=09 4,331
S0 2V 6,30 2,74y S5 4l=rfd 11,0004 7 ,54=0d | 35«03 06,9308 8 dTenR £ dFen?
Sy 21 0 ,BlUeN] | ,9%etd 4, 37«03 B, 1004 7,110 | Y0elg 4 ,27=07 7,99=07 L, +=tk
S¢ 22 0,%="] B,08en3 | PRden? 3 L2=03 3 1P=02 & Pb=02 2,0b=0b 3,51=0s P,020="7
Sy 23 6,%1=01 1,20en2 2,77=02 55,1303 U, 71«2 P _ET7=02 3,09e06 5,29=Cec U, 27=07
5) @24 0,91="] |,27«02 2,92=02 S5, 40«03 4,9 =02 9 35=(02 3,25=06 S5,57=06 4,50=07

1oy 15 U,54e"2 1,65«03 3 1Rl 5,89=05 6,55«04 7 41«04 3, 55«08 7 ,36=0P 3 56=09
1og 16 4,03202 1,6%<03 3,240 5,990 6,59=04 7 46eNd 3, 61e08 T 4nenf 3 59909
109 17 S,58«c 1,67«(3 3,79«04 7 ,01ans 66,9904 7 9904 4 f2«0R T 865«0R 3 Adang
fog 18 {1,401 1,890 § Tlattd | ,72=04 {,10=03 1, ,46=n3 | (4«7 11,2907 7,03=(9
: 100 19 b,00="] U 17«03 6,63%3=03 |, 23«03 B U003 {,S9«02 7,39«07 9,44en7 7 tU=iid
100 20 1,33490 2,5U4an?2 65,3702 1,1Re(l? 1,18=n] 2, 5M0=0] 7,090 |,32=05 1,22="06
tov 21 1,49¢0¢0 1,t6en] 5,35«0] 9, 099en2 1,17400 2,57400 5,905 1,31=04 1,23=05
1nn 22 1.,5140C 8,90 2,66+400 4,930 6,04400 1,3540) 2,97=04 6,79=04 6,4G=05
100 23 1.51¢7%C 1,5240¢ 4,53400 8,380 1,0340] 2,31¢01 S,0%«04 1,16=03 1,11=04
100 24 191900 J,6440¢G 4, 87400 9,02=0] 1,11401 2,4940) S,43=04 1,25=03 | ,20=04
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2n)
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2ey
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Jog
3¢y
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Inp
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0,49=12
L,b0en?
7.04e0?
1.75=71
b,2leny
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219400
Ce2340y
Cedd#00(0

2eC3t"¢

Te34an?
T 45=n2
B Nomti2
1,861en
Y,4Ran
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2,480y
2,53+0¢
2,5Ueng
2.54¢0(
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woﬂﬂl@N
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1.76=02
u.qoccm
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Vicalaw
3,0U=02
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7.58ang
d4,07=01
3.13+¢)
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3,.70401
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UF =38

4, Uu-03
J,U9«0y
5,003
1,01=02
6,26=02
5.,93=01
S,15400
2.,93+n{
S,68+01
6,28+0Y

1,12«02
~oquON
1.,23=02
2.21=n2
1,20=01
1.16+409
1,03+401
6,22+401
1.31¢402
1,47402

TABLE

JON L = BEAMYYII(RP = 35)

4Pe3n

8,23=-04
8,32«04
9,206=04
poﬁﬂl:w
1,16=02
1,10=04
9,53=01
S,42400
1,05+401
1.16401

2,07=03
2, 19=03
2,27=03
4,10=03
2,29=0p
2,15=01
1,99400
1,15401
2,42+01
2,72+01

1R

U =3p

«5R=03
63=n3
JU1=ng
JH49=02
BTeng
2dtay
2 30¢01
09+
.50+02
Jeb402

e s s T = 5 0

2.33=02
2.,38=02
2. ANe02
3,46=n2
1,P2=0}
2.52+00
2,70+0]
1,71+02
3,02+02
4,08¢02

UF =D

1,14=02
1,14202
1.,21=02
1.7%=02
1,74=01
2,964+00
3.12+09
1,87+402
3.,66¢402
4, ,08+02

2. 76=12
Noﬂml:N
2.91<02
4, 4002
3,54=01
6,21400
6,73+01
4,30402
9.,11402
{1,02+03

bunzm

koomiaﬂ
w.z~OCM
5,577
11326
€.%7=06
6,61=05
5,74<04
3,2€=03
6,33=03
OCOOlGM

1,24=06
1.26=06
1,37«06
Notﬂlco
1,38«r5
1,29=04
1,14=03
6,93-03
1,46=n2
1,64=02

CG edp

{ tBenn
1,003=0h
1,13«0Cn
1 ,68ain
CoONO:Q
1,80e04
1,460}
8,64en3
] ,0Renp
1,66e02

2.,62="h
2,63=00
e, TUeih
W.TO.CO
2,U5«05
N.TC'CQ
3,043
1,93«02
U, 6lea0p
eowmQ:N

db =y

S,4=08
S,5C=08
P.T.J!:@
G@,37=0¢8
E,35=07
1,42=05
1,5C=04
9,0 =04
1,76=0"3
1,95«03
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1,70=i0
2,%9=0%
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4,93=03




TLELE 19

KPYPTAYN XxVI
INTELSITY RATIC PO L o= YL Y21 LSP = 38)

T(EV) LAG N 31eyP 05«30 4F«3S HP = 3D 4l =3P uF =30 UPed§ U ehp db ey

400 15 1,53="2 5,%3«02 | ,81<02 3,350y 3 AU U4 PFen2 2,02°06 d, %0k 2, 0%a0]
409 16 T.93=0c 5,530 1,P2=N2 3 ,3ReNY 3 550 4 28«2 22,0306 U, 1% tH 2,0¢t=NT]
4oy 17 B,9en2 § 57«02 1,96=02 3 6203 3,79«02 4 A6« 2,1Bet0b 4 2Cbetih 2,10mii]
40 1€ 1,582=01 6,71 3,282 6,07=03 § 2l 6 ,5%t1c 3,65=N0p 5, t%eny 3, 1707
4np 19 ,05«11 | 05«01 1,69=0] 3,13=0p 2 S%«n] 4 Rt=en] ]|, HR=nS 2,c6enf 2 ldens

m dey 20 2,19+¢90 5,476y 11,5740 2,91«01 5,474+0C B8, 70400 1,75«04 3 ,%)1end 4,1Re(5
, 4oy 21 C,hlUsng U uT40n 1,40401 2,60400 3,7R401 9 5R¢01 1,56=03 4,25=03 4 o=y
i doy 22 C 7090 2,47401 R, PREOYL 1,04401 2,51402 6,33402 9,293 2 P2et? 3 017=0}

4oy, °3 C,71+00 S, 47401 {,97402 3,65401 5,6M+02 1,43403 2,20=02 6,29«02 ¢ E7e0}
4oy 24 CoT1400 6,23¢0) 2,25402 4,16¢01 6,39402 1 ,63+403 2,502 7,1R=enp 7 H3an}

Sny 1S 8,180 b,RTalip 2,U5«N2 4,530 U4 TSen? 5 49=12 2,736 S5,34e0h 2, b60e(7
S0y 16 B,83=02 6,8Re(l 2,Ub6=02 4,56=03 4,7T=n2 5 51=02 2 T4 5,36=0h 2, 65«07
506 17 G,16="2 £,9%an? 2,62N02 U4, BU=NY 4 9Ue(2 5 T3=02 2,91=06 &,55=00 2,75=07
! Sop 18 1,810 7,432 4,1h=02 T7,70=03 6,70=02 R _26=(2 44,6306 7,53=06 3,97a07
M Sep 19 B,32=1 1,27=01 2,00=01 3,70=02 3 (7en] 5 THeti] 2,23=05 3,4S5=0% 2 Te=0b
50) 20 Co2UdN( b, 42«01 1 ,8U400 3,41=01 4, 11400 §_24¢01 22,0504 4,6”=0Nud S, 0)e0S
Sno 2} 2,74+Cn d,T7¢00 1,66401 3, 0R+0) 4,53+401 1,16402 1,85=03 5, 09«03 S 59«04
. Soo 22 2,814y 2,98401 1,0R3402 2,C1401 3,11¢02 7,9R¢+02 11,2102 3,49=n2 3 Aue=(]}
Souv 23 2,82+410 6,3R401 2,51402 U4,65+401 7,25+02 1,86+403 2,80e02 E,1Ue02 ¢ ,96e03
Sop 24 2,824¢00 7,93¢401 2,90402 S5,37401 8,36+02 2,15403 3 ,23«02 9,39=02 1,03=0p
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——

KRYPTAM

INTESITY RATIO

TCEV) L

750
754
75¢
759
7S
750
750
75,
750
75¢

1000
1uog
1909
1000
1009
1000
1970
1000
1000
1000

XxVI

AG N

15
1o
17
18
19

.1’_ ‘WU

QQWCIZﬂ
?ovﬂl:N
9,51=¢
1, 7k=
.Nocﬂ).l..n
2,29+9¢
2,87+
Q,954+00
€, 97¢001)
2,974+n0¢

b,82="2
T.O..—.:N
0,67="2
|,7c=t"1
7.53=01
.20 ¢
2,94¢70
3. 03¢0
3.09¢920

uge3p

9,12=02
OoNNIQN
Oowmm-:N
9,77=n2
1.0G=01
ﬂ.Oﬁ.—.u
5,09 ¢00
3,71+01
9,2PF¢+01
1.u9¢02

l,04=0]
1,05«01
lot5=01
Mo~—|3~
1,75=«01
8,11=01
6,01400
4,0d+01
1,07¢02

UF «3S

3, 7°2=Nn2
3, 7402
3,97=02
5.,72=02
e U2=01
C.184+00
S uNn+01
1,37¢02
3,45+02
4,76+02

4,63=02
4,65-02
4,8U4=02
6,70=02
2,59=01
C,29+00
2.12+01
1,50402
4,01402

3.,05400 §1,2R+02 4,81402

TAELE

10 | = 1'LY)/1(3P = 3S)

4Pe3n

QDQOICW
0,92=03
7.25=03
1,%=0p2
4,48=02
bonﬁlOw
3,71+0¢0
2.54+01
Oouv+:~
7.,52+M

8,58=03
8,61=03
8,95=«93
u.NElON
4,79=02
4,24=01
3.93400
c.79+01
T.42+01
8,90+09

a0

Unep

h,79=02
6 hleng
7,03=0°2
O-MT-:N
3.,01=01
4,92+00
5,54+G1
4,01+02
1,01403
1,20+03

A,13=02
B,15=02
8,39=02
1, 0fent
4,13=01
H5,17+0¢
5.91+01
4,4uqe0?
1,19+403
1.43+03

aF =30

1,62=02
7.65=02
7.92~02
1,10=01
30”N0:~
1,27+0}
1,45+02
1,.04+03
2.6u+03
3.,11403

R QU4=ng
8,96=02
2,25=02
1,25=01
Ts 1 8=
1,3440)
1,57+0¢
1,16403
3,11403
3, 7003

UP =4S

c-nWOZQ
E. Nﬂ-ﬂoo
b-wulao
6,37=0'6
Co70=05
2.,48=04
2,23=03
{.23=n¢
3.,BU4=n?
4,53=n2

5.16=06
5.18=06
mo WODDO
ﬂ-:ﬂioc
No@blcm
NaMJlG&
2.36=n3
1,68=02
4, ,46=02
S,36=02

UCedp

7.63=n
T.6=04
ﬂcOUl:J
1,0 deny
4,23=05
5,52=0u
6,23=03
4,5%=072
—n M..h':_
1,34=ny

Oo n&.J?
9,1b0e0n
Q.EUIE7
1,21=05%
4,65=08
S.,81=n4
6,65=0%
a.OmUDN
1 ,3d=0]
1,60=0)

4f wd"™

Y ,nten]
I, Ren]
3,107
HSeclwt:]
§,25=00
Qo:Ol-_w
~.0ﬂ0>&
To_NIDM
1,27=02
#-J:O:m

a4, 3nen?
Dl\aniiﬂ
..l_o 1Sen?
c,7%=n7
3,13=00
b,44de0S
7.53=04
J-JOI:W
1 ,Snen?
1,P0=02




TABLE 21

KRYPTAMN xXVI]
INTELSITY RATI® [ (h | = 'L ')/1(3P = 38)

T(EV) LAG N e 3P H5«3F dr-3S 4P<3N U3 up <3N 4Pr=4s gl enp JF @il

18%) 1S 0,%0=12 1,130l 5,3ne02 ,R2«N3 9 ,06=02 9 81«02 §,91e06 |,02=(K & 12=07
125y 16 N0 Men2 1,13an] 5,32«02 9 ASe«Ny 9 09«02 9 Rde? 5 ,93=06 |,02205 4,7%=07
1459 17 V75" 1, 10han]l 5,81«02 11,0202 9,33ap? | 210l A, 1306 |, 08=n & “Tar]

1€5) 18 1 ,0T@i) 1, 20an] 7,37=(2 1,56=02 1,1&=0] J 3Uen] B, 21=06 1,33=n8 b 437
125¢ 19 To19="1 ) #lany) 2 08«01 4 91«0 4 ,27=0] 7 14=0] 2,95«n5 4 Biens 3 L3=0b
1250 20  FL,2T+0u H,24e01 2,30400 N,26=01 5,21400 1 ,35401 2,57=04 5,ES=0u +,89en5
1850 21 R.9B4N0 6,100 2,15401 3,9840¢ 6,01401 [ 60402 2, 40«03 6,70=0:3 7,72=04
1255 e S,08450 d,1Pen) 1 56402 2,9040] U 64402 1,22+03 1,74=02 5,21=12 S, FT=C3
1256 23 3,09400 1,16492 4, 36402 8,0Pen) 1 ,30403 3 42403 U, B6en2 | ,d6=01 1 ,HUen2
1250 24 J,10400 1 41402 5,32402 9,80401 1,59403 4 17403 5,92202 |, T8ty 2,010
150y 1S 9.,0be02 1,1%=)] 5,B1=02 1,08=02 9,75«02 1 02401 6,d47=06 |,99=05 S, 1en]
1500 16 9,130 1,1%9=01 5,830 1,08=02 9,77=02 1 LS=0] 6,49=06 1,108 S, 307
1SS0y 17 QeBNen2 | ,20a0] 6,01=02 1, 1102 1 ,00=0]1 1 97="1 6,70e00 1,13<08 5, 1707
150y 18 1,03e01 {,26=01 7,84=02 1,45=02 1,25=01 1_,39«"] R Tlde(b 1,41=6G5 A, 7107
1509 19 b,%eM] 1,901 2 ,66=01 4,93=02 4,32=0]1 7 ,03=0] 2,97205 4, ,EH=n8 3 3Benh
1S90 20 CeCB405 B,23e0l 2,20400 4,21e0) S,14+00 1,33+401 2,54end S TEeny n, 10end
1509 21 3,009 6,LT400 2,14401 3,96400 5,99401 1 ,61+02 2,36203 6,73«n3 7,73%04
1500 22 3,110 4, 23401 1,59402 2,94401 4,72402 1,25+03 1,77«02 S,3"=n2 S,%%=n}

1590 23 3,13¢400 1,224n2 4,60402 R, ,51401 1,3R403 3 63403 5,12=02 1,55=01 1,74enp
1500 24 3,13400 1,50402 5,6B402 1,05402 1,70403 4 49403 6,33«n2 |,91=01 2,16=(2

{

t’ e e e = A R : e e ~
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MALYLDEHUM
IMNTENSITY PAT]N

T(EV) LAG N

aac
1oy
1oy
1oy
1oy
1oy
1190
109
10y
1oy

200G
200
2ny
20y
200
20y
2ny
20y
any
200

15
16
17
1P
19
2c
°l
44
23
24

XAX1il

Ife3r

I deeny
3 4=t
5, TRe02
boue=ilg
2,75=01
T,42=01
OOMleu
OoUCIZ»
9,36=01
OQUTlm-ﬂ

WQCU'tN
5,47=0
5,082=0¢
9.cT=0
J.ub=ny
1.13¢00
1, 4Re0(
1.,53+00
1.53¢0¢
1.,53¢0y

Uh=3p

,6dap
1.,60=0u
1,65=04
1,704
C,0B=( i
1.,26=03
Ooﬂbiou
CeSbh=2
1,92=01
2,10=0

5.85«03
S5.86«03
5.,88-03
6,12«03
B, 610}
UuwM!ﬁN
NoC?lCm
1,91400
6,63400
CoON&Oﬁ

dP =38

Cobb=05
2,6R=05
2. FR=0S
C.bT‘-uw
2.51=04
Ce31=03
C.0d=02
mocu.am
h,23=01

1.,25«03
1,26=03
1.3P=03
1,65=03
b,36=03
ﬂoUOl?N
6,59=01
N,8U400
1,74+0%
C.30840Y

TAKLE

Teh L = WL 321050 = 38)

4F =3

S5.31=04
5.35=0¢
S.T7d=0b
9,60=064
5,00e0g
4,61=04
4,07=03
2,86=02
8,45=np
u'CM|3ﬁ

2,49=04
2,51=0u
2,63=04
3,89«0/4
1,67=03
1,47=02
1,32=04
9,80=01
3,47+00
4,66+00

up=3p

5,71=n€
S5.73=n%
ﬂcbrl:ﬁ
7.,45=0%
2.92=04
3,83«03
4,39=02
3,43=n1
1,03+40¢
1,29400

31,0103
3,01=03
3,07=03
3,69=03
1,17=02
1,43=01
1.,69+00
1,43+01
S.12+401
6,904

4r =30

5,96=5
S.,9€s08
6,14=09
&, 1300
u o.baw'_..c
7.62=13
L, 78=0¢
7. 0Reli]
e, 15404
2,70+00

3,46-03
3, 47=03
3,55=03
4,39=93
1,Be=02
u-NalC»
3,87+00
3, 32+01
1,20402
1,62+402

4P =d$s

2,19=09
2.,21=09
2.37=09
4, ,0ang
2 Ub=NR
1,90e07
1,68=06
1.,18=05%
3,48=05
4,35=«05

1,03=07
1,03=07
Mlcmlzﬂ
1,60=07
b,BR=NT
b,MR=00
S.42=05
4,07«04
1,43=03
uoONl:H

lireup

3,3%3=002
w-w:o:a
Wohwlﬁb
4,34e0
1,7 V=t ke
2.23=07
2.56=0h
2 N=(:8
6,02=0%
T HU=S

1 ,75=017
1.,76=07
1,79=n7
2.15=07
b, 81en?
8,35=n06
9.,8h°08%
8,32=04
2,98=n3
4,02=n3

dF ety

,l8=1u
2.,18=11
P.rP=10
2, L=ty
1l
?.,75=¢4
3,17=07
P i
7.,77=00
O-QPI:O

| c”f.)&
1,25=00
1,°8=08
1,99=n8
b 73=08
1.,1t=enp
1, 0ne0S
1,°20e(d
4, 3depy
5, A7=0u




.‘EL . — - e
TABLE 23

“aLYBOENUM YXX]T]

INTE(SITY PRATIFP TG L = 2'L")/71(3P = 35)

TCEV) LAG 1 3Le3P 45-3p UPe3Ss P3N 4 -3e uFe3Nn
Yoo 1S 6,30=02 §,89e02 U4, 6T=03 9,32«04 11,1202 ﬂ.u,ucm
Ing o 6,34 1,59 d4,€69«(3 9 ,%6=0U |, 12=02 |, 32=2
3¢y 17 0,06%=0 |,9 02 U4, 8703 9 7204 1,14=02 1 3d=t’e
30y 18 letite0l | ,9%«n? 6,71=03 1,34=03 | 34«02 | ole=t
3ny 19 3.,80eM] 2,06502 2,50=0N2 S,07=03 3 AC=02 ¢, 01=02
300 2v 1.27400 1,000t 2,17=N] 4 32«02 4,81e0] | 02400
oy 21 1,73400 7,581 1,95400 33,9001 5,29400 1,27+

) 3op 2 1.B804#00 S5,51400 1,91401 3,01400 a,63+01 1 12402
30y 23 1.,B1¢00 2,1C+01 S5,83+401 1,16+401 1,83+¢02 4 47402
Jog 24 1.,81400 2,96+4061 R 23401 1,064401 2,59¢02 6,344+02
4do¢ 1S 6,81en? 3 3t 9,2%03 |,848e03 2,16="2 2 ,53=02
4ny 16 b ,8Ha)2 3 36=02 O 26«03 | 8Ha(3 2,17«"2 2 ,S3=tic
40y 17 Toller2 3. 3702 9,56«03 1,91=03 2, 20=02 2 SF=i2
dey 18 1,05=01 3,4Ban? {,26=02 2,51=03 2,54=n? 3 (Uer?
dgo 19 3,65=01 4,5Ra02 4,33«02 8 ,64=03 4, 73=02 1 HH4=G]
4oy Py 1.33+400 1 ,0tany 3 60a0] 7,19=02 7,45«01 1,75+400
4oy 21 1,87¢00 1,2%340n0 3,26400 6,50m01 9,04¢4¢00 2,2T¢01
dny 22 1.%R+00G 99,0940 2,.56409 S5,124¢00 B,10+01 2 01402
dcy 23 1.96400 3,69401 1,05402 2,10401 3,40402 B, 50402
4gg 24 197400 S,39401 1,5U8402 3,CR401 S,00402 1,254+03

P S o

NFed$

3,84e0]
3,R6en7
Doﬁ—'ﬁ.\
5,5P«07
2e.L9=06
1,79=95
1,61e04
1,24e03
4,79-03
6,77=03

T.60=07
7.620=07
7.87=007
{,08eh
3,56«06
C.6=05%
2.6R=04
2,11=03
m.OTlcw
1,27=02

Uiledf

O.W&Q:ﬂ
6,55=("7
6,607
T.81=07
2.C2=in
2.,97=0%
3.,09=04
2,77=03
1,06=0?
1,51=02

1,26=0¢
1,26=0h
1,2R=tp
1 ,48=nph
3,93=00
bowbl:ﬁ
S.,°T=04
4,72=¢3
{1,98=02
R.,91=0p

4f w4l

¢, TUa(h
41,7508
u,Fuend
qUOL\JI?,T.
.1 7=0.7
J.nt=0b
EOQUO-DW
U, 'e=04
1,61=03
V-NOI:W

Oo 13=0'R
9,15=08
D-d-':mn
1,10hen?
ﬁ-ﬂﬂl:\
b,3°=06
#oidal,S
7.2+=04
.w....‘ﬂlcw
s—OJN.GM




MOLYRDEMUM XXXII

INTENSITY RATIAD

T(EV) L"G

Seg 15

Sov 16

S0 17

Sog 18

Sog 19

See 20

Sop 21

Sng 22

Sny 23

Snp 24

| 6np 1S
W 600 16
: 65y 17
60y 18

609 19

6ng 20

; 600 21

6bny 22

6np 23

6ny 24

I¢: [ =t
1 U_.Jiu—/. cm-wv

71502 4,720
T.1R«2 4 7202
T,51e2 4, Tle(?
1,07="] 4, 8Ra0
3.,81e01 6,310
1.36¢499 2,170
1,96+00 1,61+00
2,0S¢0n 11,2140
2.06+9) 5,12+01
2.UT¢0y 7,71401
7.39«02 5,900
7,422 5,90=02
TTlhan? 5,922
1,091 p,08en?
3,7€<01 7,77=02
138400 2,59=01
2, 0240¢ 1,9140¢
2.12+70 1,440}
2.13¢0y b 3us0y
2.13¢400 9,7R+01

4P =3§

1.,81=02
1,41=02
1  US=02
».mmIGN
§,90<02
ttﬂ@‘)w
4,3u400
3. 46401
1,499+02
2.2Usr?

1,88-02
1.89=02
noOMIJN
. A1=02
7.,19=02
5.,69=01
5,19+00
4,1R401
1,86¢072
2. 88402

TABLL

LY)/ZI(3P = 3S)

4P 3D

2,F1=03
2,A2=N3
A,90=03
UQOQIDH
uoahlcm
c.wWION
R, 66=01
b, 91+0¢
2.97+01
H,4R40

3. 76«03
3,77=03
3,86=03
4,80=03
1, 44=0p
1, 14=01
1.03+40¢
R, 35+00
3.,71401
5.74+01

2d

uf =3p

w.m~|3N
WQN‘I’N
J.cbe=ng
3,73=0n2
OQZOI—/N
{.,0040¢
1,22+014
1.,11¢02
4,904+02
T.41402

N1 Tm02
4,17=02
ﬁ-NWI:N
4,R1=02
1,17=0}
1.,20+00
1 AT+0Y
1,36+402
6.,21402
0,63+02

:ﬂlws Cﬂulbm

3,72=02 1,16=06
3,730 11,1696
3,79=02 1,1%«06
h L2eN2 1,52«0h
1,4%=01 4, ,FESenn
2.36400 3 ,93en5
3. 06+01 33,5704
2.80402 2,85«03
A-N\.h#:.w #ONNCCN
1 ,AR+NY | Hden?

4 R0=en2 1,5%«n6
4,81=02 1,55=96
4 ,8R=n2 | ,5%9«n6
5,65=02 1,98=np
1,70=01 5,92-006
2.84400 4,6R=0S
3,700 L,27=04
3,145402 3,U84-03
1.,5P+63 1,53=92
2,46403 2,37-02

i Mt it e i

Uft=1p

¢otﬂ030
_oiﬂlto
1,90=08p
2,17=06
S,4Rei'n
S, 8305
T,11=04
6,49«03
No&?ltM
0,32=0p

2.,43=04
2,43=0t
2, 4T=0k
2.,81=np
0.)-!:3
7.,00=08
B,58=04
7.93=n3
3,6°=02
S.,61e02

dF =d[

1,34=07
' ,7Sen?
1,537=07
1 ,tlen?
S.ite?
D.fM.DO
{.10e0d
4-?—I:w
b-tu.:w

6, 7de0}

¢QNU|:Q
1, Jded 7
1, 7khe00?
C.ilen?
h,PQ%=07
1.,13=05
1,35=04
1,°5=0%
5,723
F,B7=03
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TARLL 29

MOLYRDENUM XXX

INTENSITY RATIE JCu L = h'LY)21(3P = 3§)

TCEV) LAG N 3hese 05« 3F uP-35 UP=30 pe3p uF =3 UP=us§ 4reip uf eni

890 1Y To72=g 7,78« 2,74=02 5,170 § £0=02 H ,H6=02 2,20=06 3,3P=0hs 2, ,37=07
TR Tel5=12 71,7502 2,75=02 S5,4R=03 5, R0e02 b 56=02 2,26°00 3,38enn 2,37=07
3 Boy 17 B,0Ser2 7,77=2 2,80e02 5,60=03 5,880 6 ,65=02 2,31=00 3,430k 2 40ey]
Bnyg 1A 1o10=ul 7,77=02 3,37=02 6,73=03 6,62=02 T,61=02 2,77=06 3, Fhenn 2,75=07
! 80y 19 J,0d8="1 9,00a02 9,12=02 |,82=02 1,52=0"1 2,19=0] 7,51=06 P, GUenpn 7,49«07
K Boy 20 1,3849G 3,17=0'1 6,91=01 1,3R=0] 1,047+0¢ 3, 4R400 5,690 k4 ,59<c5 | ,P6=05
! 8op 21 S 940y 2,324 6,34400 1,2640(¢ 1,81401 4,6°9+401 5,22=04 J 6=} IV pFend
| ey 22 Ce2l¥0e 1,77401 5,1990) 1,00407 1,71402 4, u0sn2 H,27e03 9, ,90=n3 1 ,5%=)3
80y 23 Coc2+0 B, 1R401 2,4U402 94,8401 B, 26402 2 13403 2, 01en2 4,32<«02 7,69=03
8cg 24 Col24+40) 1,351402 3,92+402 T, R2401 1,33+403 3 43403 3 22«02 T,77=02 1§, 2U=02

1009 1o To7€=n2 9 1002 3, UT=02 6,93=03 7,08=02 7, RR=02 2,hb=nb U, 130t 2,RS5=07
1600 17 Bodldeng 9,12«02 3,54«02 7,06=03 7,16=02 7 98«02 2,916 4 1Bt 2, ,FB8e07
1000 18 1,10=01 9,34en2 U4, ,15=n2 8,270 B (0=02 9 05«2 3,42-06 U4,67=06 3 ,27=07
; 190y 19 3.52=01 1,15=01 1,04=01 2,08a0p | Tb6=n] 2 Ut=0] 8,58=06 | ,03enS K 89«07
1909 20 1.37400 3,531 7,61=01 1,52=01 1,63400 3 84+00 6,26=05 9 S1enty | 39205
1000 21 Ce13400 2,56400 7,01400 1,4040¢y 2,01¢0] S _28+01] 5,77=04 |,17=03 1| ,91=04
- 1000 22 CoC6+"L 1,96401 S5, 81401 1,16+401 1,93402 S, 00402 U, 78=03 11,1302 1, ,E81=n}
1000 23 C,CReNG 9,45401 2,80402 5,66¢401 9,70402 2,52403 22,3302 S,6b6=02 9,0%90}
1000 24 2,28400 1,56402 4, 71402 9,4040] 1,62+N03 4, 19403 3,88e02 9,42=02 1,51=02

g 1000 15 T,7en2 9, 10an? 3, 47«02 6,92«n3 7 0T=n2 7 87«02 2,85«06 4, 12«0 2,84eNT




TARPLE 26

MALYBDEMUM XXXII

INTENSITY RATIM 168 L o= U 'J7103P = 3§)

TCEV) LOG N 3De3P u5«3F 4P e3S 4P«3N 4n=3p AF « 3D Uhed§ 4bedp d4F oD

1500 15 8,252 1,12«01 4, B0=02 9,5R=03 O 20l (=02 §,95=06 $,30=0n 3 cl=07
150, 164 FacTelre 1,171 4, 81=02 9,60e03 9 28«2 { n0e0l 3 96ert 5,3%0p hled?
1500 17 8,922 1,121 4 87=02 9,73=03 9 3Uap? |, 01l 4, plegd S 45«06 3, +5<07
1500 18 1,090 §,15=n1 5,53=02 1,10=02 ¢ plen] {1301 4,556 b,01=n6 4,(ken]
1500 19 3,27T=01 1 ,3Rent | 22«0y 2,40=02 2,11e0]1 2,79=01 1 ,01e05 ), ,23=08 1, 1la0p
15¢¢ 20 133400 3,930 6,26=01 1,65=01 1,79+00 4,134 66,8008 | ,6de0d 1 49e(Y |
150¢ 21 ColPHy 2,79¢00 T 06400 1,93+400 2,2140) 5,90¢061 6,30e04 |,2% =03 7 13=04
1900 22 Co3LHC0 2,1T740) 6, UPDY] 1 ,20401 2,17402 5, 70402 5,3303 ],27=0p 2,70=03
1500 23 CedB+00 1,12402 3,39402 6,77401 1,17¢03 3 07403 2,79«02 6,85=12 1 11e0?
1Soy 24 Co36400 1,97402 5,99402 1,20402 2,08403 S _ 44403 4,930 {,21="1 1,970

3e
3.

2Voy 15 B,41e(2 1,2Ue0] S,69%9=02 1,13«02 |,06e0] 1,12=(] 4, 6Benp b,1t=0h 1 ,"bel]?
2000 16 b43en? 1,20e0] S5,690=02 1,1U8=02 1,06=01 1 _12=01 4,686 6,17=0n U ben]
2lvy 17 B,65a02 1,200 § 7602 1,15=02 (,(T=0] 1,13«0] 4, Tlhanb 6,23=06 4, 100
200¢ 18 1, ClalC] 1,27«01 6,41=02 1,2PeN2 |,17=0] 1 25«0] S5,28«0b6 b,t1=06 ¢ ,53=07
2ung 19 J,uT=Cy | ,S0=01 1,30=Nn1 2,60en 2,27=n) 2 HBR«(! 1,07=05 1,32=05 1, ,0delp
2¢ng  2¢ 1,20400 4 0l B, 30=0] 1,66=01 {1 ,B0+0G 4, 9F+6G 6,83e05 1,55=04 11,4705
20¢¢ 21 2,040 2, B2+00 7,72+400 1,54400 2.,23+401 6,01401 6,35«04 §,30an3 2, 1704
2050 22 Co3RINL 2,21401 6,61401 1,32401 2,23+402 5 RB+(2 S,4Lan3 1,30e2 2,12=03
evety 23 2.39¢00 1,19402 3,63402 7.25¢01 1.,27+403 3 32403 2,99«02 7,38=02 1 ,20e02
200y o4 240400 2,20402 6,73402 1,34402 2.35403 6 1P +03 §5,%4a02 1,37=01 2,P3e02




