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St imula ted  R a m a n  s c a t t e r i n g  in a r o m a t i c  subs t ances  has been  s tudied thoroughly  [1, 2]. 

We r e p o r t  h e r e  an  a t t empt  to obtain s t imula ted  R a m a n  s c a t t e r i n g  in one of the a l i p h a t i c - a r o m a t i c  
a m i n e s  - d imethy lamine .  Subs tances  of this g roup  undergo  a rapid  oxidat ion and condensa t ion  under  the 

Fig. 1. a:  Rad ia t ion  of ruby  l a s e r ,  v L = 14,403 
c m-1 (2`L = 6943 .~); 2) an t i -S tokes  component ,  
v a = 15,385 c m  -1 (2`a = 6500 A) fo r  ~21+l = 982 
e m - l ;  3) Stokes component ,  Vs = 13,227 c m  -i  
(~t s = 7560 A) fo r  ~21 = 1176 c m  -l .  The in tens i ty  
r a t i o  was  I a / I  s = 10. The pumping e n e r g y  fo r  the 
GOR-100m l a s e r  was  E = 7.5 kJ. The s p e c t r o -  
m e t e r  s l i t  was  t = 0.01 m m  wide. The d i m e t h y l -  
amine  was  studied i m m e d i a t e l y  a f t e r  pur i f ica t ion.  
b: 1) v L = 14,403 cm-1;  2) an t i -S tokes  componen t  
spl i t  into t h r e e  componen t s  [a v e r y  c l e a r l y  de -  
f ined,  in tense  componen t  a t  Pal = 15,389 c m  -1, a 
b lu r r ed  componen t  at  Va2 = 15,385 c m  -1, and a 
c l e a r l y  defined but fa int  component  at  Va3 = 15,372 
cm-1].  The pumping e n e r g y  was  E = 9.0 kJ,  and 
the s p e c t r o m e t e r  s l i t  width was  t = 0.4 m m .  c: one 
an t i -S tokes  component ,  v a = 15,385 c m  -1, obtained 
a f t e r  an  addi t ional  d i s t i l l a t ion  of the d i m e t h y l -  
amine .  E = 6 . 7 k J ,  t = 0 . 0 5 m m ,  d : l i n e s  of 1) 

o 

the  ruby  l a s e r ;  3) a gas  l a s e r ,  2  ̀= 6328 A; and 2) 
o 

the  an t i -S tokes  component ,  2, = 6500 A. 

inf luence of l ight  [3], so  we took spec ia l  m e a s u r e s  
to sea l  the v e s s e l  and p ro t ec t  the subs tance  f r o m  
light. We used t e c h n i c a l - g r a d e  d ime thy lamine  
purif ied by r epea t ed  dis t i l la t ion.  

In the expe r imen ta l  appa ra tus  (Fig. 2), a 
s t anda rd  GOR-100m ruby  l a s e r  (2, 4, 5) is  used 
as  a m a s t e r  o sc i l l a to r ,  KS-19 f i l t e r s  (3, 6) m o d u -  
late the rad ia t ion  and s u p p r e s s  the rad ia t ion  f r o m  
the l a s e r  pumping l amps ,  and F = 300 m m  lenses  
(7, 9) focus  the r ad ia t ion  on the cen te r  of the cuvet te  
(8) a n d  on the s p e c t r o m e t e r  s l i t  (10). The pulses  
a r e  mon i to red  by an FEU-28  photomul t ip l ie r  (1) 
and an  OK-17M osc i l l o scope  (11); a pulse conta ins  
about  10 peaks.  Af te r  the r ad ia t ion  pa s se s  th rough  
the ISP-51 s p e c t r o m e t e r ,  i ts  s p e c t r u m  is r e -  
c o r d e d  on Orwo-27  photographic  f i lm,  whose  high 
s p e c t r a l  sens i t iv i ty  in the r ange  2  ̀= 0 .4-1 .0  p has 
been  checked in e x p e r i m e n t s  involving s t imula ted  
R a m a n  s c a t t e r i n g  in n i t robenzene  [4]. 

The =;timulated R a m a n  sca t t e r i ng  was  ex -  
ci ted at two f r equenc i e s :  ~l  = 982 and ~z = 1174 
c m  -1. The an t i -S tokes  component  was  exci ted a t  
the na tu ra l  f r equency  ~l+l, while  the Stokes c o m -  
ponent was  exci ted only at  f r e que nc i e s  ~z_ 1. The 
an t i -S tokes  componen t  was  a lways  an  o r d e r  of 
magni tude  or  m o r e  in tense  than the Stokes c o m p o -  
nent, and in s o m e  c a s e s  the Stokes component  was  
m i s s i n g  a l toge ther .  The a c c o m p a n y i n g  f igu re s  in 
Fig. 1 i l l u s t r a t e  the r e su l t s .  

Fig.  2 
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The ant i -Stokes  component  d i sappeared  a f te r  4-5  operat ions,  while the Stokes component  d isappeared  
a f te r  1-2 opera t ions ,  so we can conclude that the composi t ion  of the substance  is affected by the l a se r  
radiation.  It was shown in [5] that  the Stokes component  (but not the ant i -Stokes  component) can spli t  at  a 
power level  s l ightly above the threshold.  An in te res t ing  fea tu re  in addition to the much g r ea t e r  intensi ty 
of the ant i -Stokes  component  than that of the Stokes component  for  the substance  in i ts  normal  s ta te  is the 
absence  of the Stokes component  for  the t rans i t ion  ~1 = 982 cm -1 and of the ant i -Stokes  component for  
~22 = 1176 cm -l.  

The authors  thank V. E. Zuev for  i n t e re s t  in and support  for  this study. 
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