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U .  i. dOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Bloc k Italic Transliteration Block Italic Transliteration
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U 5 6 B, b L ~ C c 3 , s
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r r  r z N , ~ Y y  y y U , U

17 ö D , d F , V

E e E a 1., y~~; E , e~ X x X x Kh , kh H
Ni , ~~ L~ u, Q q Ts , ts

3~~ 3 ,  N , : L1~~~I Li Ch , ch

H I, j  W w LU Sh,
Y , y L4 ~ lii iq Shch , shch

R H  X x  K , k b ~
f l~~~ L , l hi w Y , y
M M  b b  b e

R H  R N  N , n 9 s  E , e
0 0  0 0  0 , 0 h J a  K) ~ Yu , y u
f l n  u n  P , p  A R  N i  Ya , y a

*~~~ initially , after vowels , and after b , b~~ e elsewhere .
When written as ë in Russian , transliterate as ye or ë.

RUSSIAN AND 0000ISH TRIGONONETRIC FUNCTIONS

Russ ian English Russian English Russian English

s in s in sh sinh arc sh s inh~~
cos cos ch cosh arc ch cosh 1
tg tan th tanh arc th tanh~ 1
ctg cot cth coth arc cth coth 1sec sec sch sec h arc sch sech
cosec csc csch csch arc csch csch

Russian English

rot curl
ig log
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PHOT OLUMINESCENCE OF ALKYL-SUBSTITUTED ANALOGS OF ANTHRACENE

N . F .  Itchenko , V .V. Oorogov , 14 .1 . Nizhegorodov (USSR)

The n u m b er ’  o f ’  \ ‘:orks d e v o t e d  to t he stud y of ’ t he  phot  e l  umi n e s—
on c e  [1 1 or  or ’~~an ¶ c compounds  cen t .  i n ue s  t o ~ t ’ow w i t h o u t  I n t e r —

r un t  I on  [2 — ’] .  The l u m i n es c e n c e  of a s ub s t  ar i c e  I s  c l o s e l y  con-

n e ct  ed w i t h  It s  s t r u c t u r e , f or m a t i o n  and ene i g ,y st a t  e and a l s o
w i t h  the  d I f f e r e n t  p rocesse s  of energy  c o n v er s i on  In  the  sub-

s t a n c e .  In a na l y :~I ng  t he  3pect  i’a of photoluminesc ence and t h e
a b s o r p t i o n  sp e c t r a , I t  I s  p o s s i b le  t o  c o n s t r u c t  a model  d i a g r a m

of the  energy t r a n s i t  ion s  and  t h e reb y  e v a l ua t e  t h e  substanc e on
the  p o s s i b i l i t y  of  I t  s use as an a c t  ly e  m e d i u m  for  the  c rea t  ion  of’

lasers  [7 , 81.
Inv e s tig a t e d  in t h i s  work are  the  r a d i a t i o n  s pe ctr a  ( f l u o r -

escence and p h o s p h o r e s c e n c e)  2 ,7— d i m e t h yl — a n t h r a c e n e  ( I~ and a~~a.l n
t h e  s y n t h e s i z e d  [°] 3 ,8—dlmethy i—2—a:anthracene (II~ and ~—nie t . h y l —

8— e t h y l — 2 — a z a n t h r a e e n e  ( I I I ) :

~c X I~ ~1-OXr M.LX?~(1) (I) ( )

The s p e c t r a  of f l u o r e s c e n c e  ( F i g .  1) were o b a ln e d  by t he

photoelectric method by means of the spectrograph 1NP— ’~l w i t h  a

rhotoelectri c att achment FEP—l with a recorder. The excitation of

th e luminescence was accomplished by a mercury—qua rt t u b e  Fh’K—

2M. The resolution of the instrument s in t h e  ~‘I v e n  I’e~~1o!i was

ii 
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sufficient that it Is evident In the example of spectra of lum in—
secence of 2,7—dimethy l—anthracene , dissolved in benzene and ethyl
alcohol (1, 2). The spectra of phosphorescence are measured on the

spectronhotometer ~.PF—2A of’ the firm “Hitachi. ”

The bandwidth of the spectra of’ fluorescence consists on the
average of 100 nm. For all spectra of fluorescence of the given

substances , an oscillatory structure i;~ characterisitic . The

spectra of fluorescence are similar In shape t.o the long—wave

parts of absorption spectra , and in practice the law of’ mirror
symmetry of’ V.L. Levshin [1] is observed .

A comparison of spectra of’ fluorescence of the studied com-

pounds with the spectrum of anthracene shows that the spectra are

sh i f te d  t o  t he  side of long waves. On the other hand , the sub—
stitution of’ the carbon atom by the nitrogen atom led to a sig—

n t f i c a r i t i n cr ea s e  in the intensity of radiation of the hetero—
ana1oc~s of’ the anthracene ( see  t a b l e) .

The spectra of’ luminescence are obtained when T = 77°K and

c = ~~~~~ g/cm 3 and have a bell— shaped form with maxima of about
) 185 , 510 and ~00 nm in the series of compound s I—Ill. The lower

position of’ the triplet level of the substance (II) Is connected ,
apparently, with the symmetri cal position of the identical radi—

cals

Thus in t h i s  work a )  the  fluorescence and phosphorescence of
2,7—dimethyl—anthracene , 3,8—dlmethyl—2—azanthracene and 3—methyl—

~—ethy1— 2-azanthracene are revealed ; b) by using the spectra of

photoluminescence and spectra of absorption of these compounds ,

It Is possible to construct a model diagram of the electron transi—

tions ; and c) the great increase in the intensity of’ fluorescence

of’ the heteroanalogs of anthracene makes it possible to examine

them as potential active media for the creation of a laser.

2
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f”~~- . 1. N poctra of luminescence of 2,7—dimethyl—anthracene In

heii.:ene (1), 2,7—dlmethy l—anthracene (2), 3, 8—dimethy l—2—anthra—

cone (3) , and ~—inethyl— 8—ethyl—2—azanthracene (
~

) in ethy l al-

cohol; T = 300°K , c = 5.10 6 g/cm3. KEY : 1) I, relative units;
2)  \, n ra.

Position and intensity of spectra of fluorescence
rz) -- -

~~~~~~~ 
t f l 9~ft ~~ ~i~~ J 9~*Y~ .1j l~ ?bIIou3soce1 fl—

-_______ 
I 2 ~

Aup.UII 4II 885 405 42? 1 0.10
I 459 !

k II ...,42Z ‘

~ 440 ; 455 i 960
iii — 10 .50

KEY: 1 ) Compound ; 2) PositIon of cycles of radiation , nm; 3) In—
tensity of radiation , relative units ; ~

) Anthracene [1].
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