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F i g u r e  2 3  shows a s i m u l t a n e o u s  s c a n  of t h e  211 E t r a n s i t i o n  F = 1-+1 - 
and t h e  Ehl 5 t r a n s i t i o n s  I: = l + O ,  1. 

l a s e r ,  and tlie l i n e w i d t h  i s  e s t i m a t e d  t o  b e  2 GHz. For e a c h  d i f f e r e n t i a l  

5 c i - c ' ~  s e t t i n ) : ,  200 1;isci- s l i o t s  wc'rc t n k c n  Tor hoth  po1 ; l r i zn t ions  o f  

292.7 nm l i g h t .  The i n c i d e n t  l i g h t  p o l a r i z a t i o n  i s  r o t a t e d  u s i n g  t h e  

s t r e s s e d  q u a r t z  half-wave p l a t e .  The d i s t o r t e d  l i n e  shape  of  t h e  

p c r p c n d i c u l a r  p o l a r i z a t i o n  shows a b a r e l y  r e s o l v e d  7 P h y p e r f i n e  

s p l i t t i n g .  

Both e t a l o n s  are  used i n  t h e  
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F i g u r e  2 4  shows t r a n s i t i o n s  o r i g i n a t i n g  from t h e  F = 0 ground s t a t e  

2 of  6 P f o r  b o t h  p a r a l l e l  and p e r p e n d i c u l a r  p o l a r i z a t i o n s .  The 

s e l e c t i o n  r u l e s  on ly  a l l o w  F = O+O when el l  E and F = O-+l f o r  e l  E ,  and 

tlie upper s t a t e  h y p e r f i n e  s p l i t t i n g  becomes c l e a r l y  r e s o l v e d .  T h i s  

s p l i t t i n g  h a s  been measured r e c e n t l y  by F l u s b e r g ,  -- e t  a l .  ( F l u ,  76) 

u s i n g  a two-photon d o p p l e r  f r e e  s p e c t r o s c o p y  method, and i s  found t o  

b e  2.13 G H z .  The w i d t h s  and s e p a r a t i o n  of t h e  r e sonance  c u r v e s  i n  

F i g .  2 4  a c t ~ i a l l y  p r o v i d e  t h e  b e s t  measurement o f  t h e  l i n e w i d t h  of t h e  

doubled laser  l i g h t .  I f  we assume t h a t  t h e  laser w i d t h  is  a g a u s s i a n  

d i s t r i b u t i o n ,  t h e  t o t a l  l i n e  w i d t h  measured i s  g i v e n  by 
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"tot - J(Avla,er l 2  -t (AVdopp le r  

= 1 . 1 3  G H z  From Fig.  24,  Avtot 1 . 2  AvhfS(7 PI/*)  = 2.56 GI-Iz. Aydoppler 

a t  950°K. Hence, 
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= 2 . 3  CHz . 
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