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The carbon and hydrogen content  of lunar  m a t e r i a l s  has been t h e  s u b j e c t  
of ex tens ive  r e s e a r c h  (e.g.  Refs.  1 and 2 ) .  In  t h e  case  of lunar  f i n e s  an 
approximately inverse  v a r i a t i o n  of t h e  carbon content  wi th  t h e  mean g r a i n  
diameter has been observed ( ~ e f .  1) from which it has been i n f e r r e d  t h a t  t h e  
observed carbon i s  of s o l a r  wind o r i g i n .  Probing techniques  o f f e r i n g  sub- 
micron depth  r e s o l u t i o n  a r e  a b l e  t o  r e v e a l  t h e  implanta t ion of a more 
e n e r g e t i c  f l u x  component and t o  t r a c e  t h e  d i f fus ion  of s u r f a c e  carbon i n t o  
deeper- ly ing reg ions .  We r e p o r t  on such measurements i n  62255,27, us ing t h e  
nuc lea r  r e a c t i o n  1 2 ~ ( d , p ) 1 3 ~  a s  t h e  probing mechanism. The lunar  rock sample 
was bombarded wi th  deuterons from t h e  Grumman Research Van de Graaff 
a c c e l e r a t o r ;  r e a c t i o n  protons from t h e  t r a n s i t i o n  t o  t h e  ground s t a t e  of 13c 
were sensed i n  a s u r f a c e - b a r r i e r  d e t e c t o r  pos i t ioned  a t  130' wi th  respec t  t o  
t h e  i n c i d e n t  beam d i r e c t i o n .  For 1.5-MeV deuterons ,  f o r  example, more than 
99 per  cen t  of t h e  carbon cons t i tuency  measured r e s i d e s  wi th in  4 microns of 
t h e  s u r f a c e .  The technique o f f e r s  a d e t e c t i o n  s e n s i t i v i t y  of 40 pg carbon/g 
sample w i t h  a depth r e s o l u t i o n  of 0.3 p. For each specimen sur face  
probed ( l u n a r  e x t e r i o r  and i n t e r i o r )  two d i s t i n c t  s p a t i a l  carbon components 
were observed: a Q 2 p g - ~ m - ~  s u r f a c e  l a y e r  and a volume d i s t r i b u t i o n .  The 
observed implanta t ions  a r e  i n t e r p r e t e d  i n  terms of t h e  carbon f l u x  components 
of t h e  s o l a r  r a d i a t i o n .  

We a l s o  r e p o r t  on a d d i t i o n a l  measurements of hydrogen depth d i s t r i b u t i o n  
i n  t h e  ( l u n a r - )  e x t e r i o r  su r faces  of 61016,135 and 6101g,171. These measure- 
ments u t i l i z e  t h e  resonant  nuc lea r  r e a c t i o n  ~ H ( T L ~ ,  8 ) Be, i n i t i a t e d  by a 
f a s t  7~i '  beam. We have p rev ious ly  demonstrated a s e n s i t i v i t y  of 10 pg H / ~  
sample i n  lunar  m a t e r i a l  wi th  a depth r e s o l u t i o n  of 6- 0.2 p ( ~ e f .  3 ) .  For 
comparison we a l s o  probed a ( l u n a r )  i n t e r i o r  s u r f a c e  of 68815,25. I n  each - 2 case t h e  1~ concen t ra t ion  p r o f i l e  was measured t o  a depth of .v 0.5 mg-cm 
( 2 p); a b s o l u t e  concen t ra t ions  were i n f e r r e d  from c a l i b r a t i o n  bombard- 
ments of Kapton (a p o l ~ i m i d e )  and of NBS-cert if ied H-in-Ti s t andards .  The 
r e s u l t s  of t h e s e  measurements a r e  shown i n  F ig .  1. We note  t h a t  t h e  
concen t ra t ion  p r o f i l e  obta ined i n  t h e  68815,25 surface,which had been s h i e l d -  
e d  from t h e  lunar  e x t e r i o r ,  does not  d i f f e r  s i g n i f i c a n t l y  from t h e  p r o f i l e s  
i n  t h e  e x t e r i o r  s u r f a c e s  of 61016,135 and 171. This impl ies  t h a t  t h e  
observed hydrogen i n  t h e  l a t t e r  samples was l a r g e l y  in t roduced subsequent t o  
t h e i r  r e t r i e v a l  from t h e  lunar  s u r f a c e ,  and most l i k e l y  occurred i n  t h e  
course of p repar ing  t h e  samples f o r  a n a l y s i s .  
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