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The product ion of f a s t  neutrons  i n  t h e  l u n a r  s o i l  by g a l a c t i c  and s o l a r  
cosmic rays  was measured u t i l i z i n g  t h e  f a s t  neutron r e a c t i o n  40ca(nYa)37Ar.  
A set of s o i l  samples ( < 1  mm) from t h e  deep d r i l l  s t r i n g ,  t h e  t r ench  dug a t  
s t a t i o n  8,  and t h r e e  a s s o c i a t e d  s u r f a c e  samples were vacuum melted and 
analyzed f o r  37Ar by procedures p rev ious ly  desc r ibed .1  The 3 ' ~ r  a c t i v i t i e s  
and t h e  sample depths  a r e  l i s t e d  i n  Table 1. The calcium con ten t  of s e v e r a l  
of t h e s e  samples have been determined by o t h e r  i n v e s t i g a t o r s 2 , 3  who found 
t h e  calcium content  is e s s e n t i a l l y  cons tan t  (7.8-8.0 pe rcen t )  . The 37Ar 
a c t i v i t i e s  repor ted  h e r e  and t h e i r  r e s p e c t i v e  calcium con ten t s  may be  com- 
bined wi th  s i m i l a r  d a t a  p rev ious ly  repor ted  on t h e  Apollo 1 6  deep d r i l l  
sample t o  o b t a i n  t h e  product ion of 37Ar from calcium as a f u n c t i o n  of t h e  
depth i n  t h e  l u n a r  s o i l .  The 3 7 ~ r  product ion r a t e  a t  t h e  s u r f a c e  i s  0.35 
dpmlg Ca, a va lue  de r ived  from t h e  measurements of Fireman e t  a14 from t h e  
top of t h e  Apollo 16 d r i l l  stem, and then reaches  a maximum a t  a depth of 
40-50 g/cm2 and then decreases  exponen t ia l ly  wi th  depth,  e x h i b i t i n g  a mean 
f r e e  pa th  of 240::; g/cm2. This behavior  i s  i n  agreement wi th  expec ta t ion  
and compares favorab ly  w i t h  t h e  c a l c u l a t i o n s  of Reedy and Arnold,5 and 
Kornblum e t  a1.6 The two scooped s u r f a c e  samples (depth of 0 t o  4.5 g/cm2) 
were considerably  h igher  than  was observed i n  t h e  s u r f a c e  samples from t h e  
Apollo 16 deep d r i l l  s t e m .  The high va lues  a t  t h e  s u r f a c e  can be  a t t r i b u t e d  
t o  t h e  i n t e n s e  s o l a r  f l a r e  of August 4-10, 1972 t h a t  occurred 126 days p r i o r  
t o  t h e  mission.  The 3 7 ~ r  a c t i v i t y  a t  t h e  s u r f  ace  of t h e  moon must have been 
i n  t h e  range of 8 t o  12 dpmlg Ca a t  t h e  end of t h e  f l a r e  bombardment. 

I n  a d d i t i o n  we measured t h e  3 9 ~ r ,  t r i t i u m ,  222Rn, helium and hydrogen 
re leased  from t h e s e  samples. The 2 2 2 ~ n  a c t i v i t y  and t h e  helium and hydrogen 
con ten t s  obta ined by vacuum mel t ing  and t h e  uranium con ten t s  measured on an 
a l i q u o t  sample a r e  l i s t e d  i n  Table 1. The 222Rn i s  produced by t h e  23% 
decay, and should r e f l e c t  t h e  uranium content  (0.740 dpm 222Rn/ppm U) . Our 
measurements show t h a t  i n  genera l  t h e  222Rn e x t r a c t e d  i s  lower than expected 
from t h e  measured uranium con ten t  by approximately 20 percent ,  b u t  two of 
t h e  samples were 27 percen t  h igher .  The procedures used were checked wi th  
W - 1  s t andard  samples, and i t  was found t h a t  t h e  222Rn r e l e a s e d  agreed (+4%) 
with  t h e  amount expected from t h e  uranium content  of t h e  sample. There is 
no c l e a r  ex  l a n a t i o n  of t h e  apparent  l a c k  of correspondence between t h e  
22% and 2g8U concen t ra t ions .  W e  obta ined s i m i l a r  r e s u l t s  i n  t h e  Apollo 16 
core ,  comparing 222Rn a c t i v i t i e s  t o  S i l v e r ' s  uranium con ten t s  .l 

The hydrogen and helium con ten t s  i n  t h e  deep d r i l l  s t r i n g  i n c r e a s e  wi th  
depth.  The H / H e  con ten t  i s  r e l a t i v e l y  cons tan t ,  wi th  an average va lue  10.  
This va lue  is c l o s e  t o  t h e  va lue  of 7 t o  10 observed i n  s o l a r  wind.7 
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Table 1 

Sample No. Depth 7 ~ r  222R, Uranium He 
g / cm2 dpm/kg dpm/ g PPm scc /g  
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