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I T 1  . EXPERIEIENTAL METHOD 

The e x p e r i m e n t a l  a p p a r a t u s  i s  shown s c h e m a t i c a l l y  i n  F i g .  6 ,  and 

photo;:raph of tlie a p p a r a t u s  i s  g iven  i n  F i g .  7 .  A f l a s h l a m p  pumped d y e  

l a s e r  (1 )  runn ing  a t  10-15 p u l s e s  p e r  second w i t h  e n e r g i e s  of  5-10 

m i l l i j o u l e s  p e r  p u l s e  i n  .5 usec, and i n  a bandwidth of a - 2 GHz i s  

focused  i n t o  a 2-cm l o n g  ADA d o u b l i n g  c r y s t a l  ( 2 ) .  

i s  b locked  by a Corning 7-54 a b s o r b i n g  f i l t e r  (3) t h a t  t r a n s m i t s  

approx ima te ly  80% of t h e  292.7 nm l i g h t .  The l a se r  l i g h t  t h e n  p a s s e s  

i n t o  a q u a r t z Q u p r n s i 1  c e l l  (9)  c o n t a i n i n g  t h e  t h a l l i u m .  The e l e c t r i c  

f i e l d  i s  produced by a p a i r  of t a n t a l u m  e l e c t r o d e s  ( 7 )  34 mm long 

b y  1 2  mm w i d e  ‘ind s e p a r a t e d  by a d i s t a n c e  of 6 mm, p l a c e d  i n s i d e  t h e  

c e l l  and connected t o  t h e  o u t s i d e  world v ia  t u n g s t e n  f e e d t h r o u g h s .  A 

s t a i n l e s s  s t e e l  oven (8) s u r r o u n d s  t h e  c e l l  and i s  k e p t  a t  approx ima te ly  

3 950°K, c o r r e s p o n d i n g  t o  thallium d e n s i t i e s  of a f e w  times I d 4  atoms/cm . 
A s t r e s s e d  q u a r t z  h a l f  wave p l a t e  (5) i s  used  t o  ro ta te  t h e  p l a n e  of 

p o l a r i z a t i o n  of t h e  l aser  l i g h t  w i t h  r e s p e c t  t o  t h e  e l e c t r i c  f i e l d  

p l a t e s .  The f l u o r e s c e n t  r a d i a t i o n  i s  c o l l e c t e d  by an f-1 l e n s ,  

d i r e c t e d  th rough  a 5350 i n t e r f e r e n c e  f i l t e r ,  - 2nm fwhm (lo), a P o l a r o i d  

HNCP37 l e f t  c i r c u l a r  p o l a r i z e r  (11) and f i n a l l y  i n t o  an RCA 8850 

pho to tube .  A C h r o n e c t i c s  169  f a s t  l i n e a r  g a t e  (13)  t r i g g e r e d  by a 

photodiode and d i s c r i m i n a t o r  ( 4 )  i s  used t o  r e j e c t  any s i g n a l  n o t  

c o i n c i d e n t  w i t h  t h e  l a s e r  p u l s e .  The s i g n a l  i s  t h e n  i n t e g r a t e d ,  

a m p l i f i e d ,  d i g i t i z e d  and s t o r e d  i n  s c a l a r s .  A f t e r  e v e r y  thousand 

p u l s e s ,  i n  which d a t a  a r e  t a k e n  a l t e r n a t e l y  w i t h  p o s i t i v e  and n e g a t i v e  

The v i s i b l e  l i g h t  




