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I n  12  i r r a d i a t i o n s  a t  Texas A & M 1 s  V a r i a b l e  Energy C y c l o t r o n ,  Mg,Al,Si,  
and CaF2 f o i l s  were  bombarded w i t h  12-45 MeV p r o t o n s .  Cross  s e c t i o n s  f o r  
He-3,4, Ne-20,21,22 and Na-22 i n  Mg,Al, and S i  and f o r  Ar-36,37,38,39 i n  Ca 
wera de termined  v i a  mass s p e c t r o m e t r y  and gamma-ray c o u n t i n g .  Combining tfesc 
r e s u l t s  w i t h  l i t e r a t u r e  c r o s s  s e c t i o n s ,  e x c i t a t i o n  f u n c t i o n s  wera cons-hruced 
from t h r e s h o l d  up t o  45 M e V .  By f o l d i n g  t h e  e x c i t a t i o n  f u n c t i o n s  i n t o  d i f f e r -  

e n t i a l  SCR-proton s p e c t r a ,  p r o d u c t i o n  r a t e s  have been c a l c u l a t e d  f o r  21I iso- 
t r o p i c  bombardment o f  a  p l a n e  r e g o l i t h  a t  50 d i f f e r e n t  d e p t h s  dawn t o  25 
g/cm2. S a t u r a t i o n  U-236/~-238 r a t i o s  from t h e  r e a c t i o n  U-238(p ,x)U-236 have 
a l s o  been c a l c u l a t e d ,  u s i n g  t h e  e x c i t a t i o n  f u n c t i o n  f rom(1) .  A l s o ,  product ion 
r a t e s  f o r  ~3  i n  l u n a r  m a t e r i a l  have  been computed, i n  which c a s e  t h e  e x c i t a -  
t i o n  cu rve  of  l l ~ l + ~ + H e ~ + ~ l ~  was adop ted .  Tables  1 and 2  c o n t a i n  t h e  r e s u l t s  
f o r  i n t e g r a t i o n  up t o  45 MeV f o r  a  SCR-proton spec t rum r e p r e s e n t i n g  t h e  ave r -  
age  f l u x  o f  3  h i g h  years (1956,1959,1960)(2) .  This  spec t rum i n  u n i t s  o f  p r c t o d  
cm2/yr. i s  : F(EXMeV)=3.5E+lO, F(>10)=2,OE+lO, ~(>20)=1,OE+lO,  F(>30)=6.OE+09, 
F(>40)=3.8E+09, F(>50)=2.5E+09, F(>l00)=5,4E+08, F(>150)=l .  lE+08, and ~ ( > 2 0 0 )  
=3.6E+07. To produce U-236/~-238=233xE-09 found i n  12070(1 ) ,  a  20-fold more 
i n t e n s e  p ro ton  f l u x  t h a n  t h e  above i s  needed ,  i f  t h e  U-236 was produced a t  
t h e  ve ry  t o p  of  t h e  r e g o l i t h ( s e e  Table  2 ) .  We a r e  i n  t h e  p r o c e s s  o f  ex tending  
our  e x c i t a t i o n  f u n c t i o n s  and i n t e g r a t i o n s  up t o  200 MeV. 
Foo tno te s  f o r  t e x t  and Tables  : f r ~ + l O 1 l = l O S 1 O ,  " ~ - 0 8 l l = 1 0 - ~ ,  llE+OOff=l, e t c .  
He-3d=Directly-produced He-3. He-3t=Sum of  t h e  d i r e c t l y - p r o d u c e d  He-3 and t h a t  
from complete  decay  of  t r i t i u m .  H e 4 / 3 = ~ e - 4 / ~ e - 3 t  p r o d u c t i o n  r a t i o .  F o r  l u n a r  
m a t e r i a l ,  He-3 p r o d u c t i o n  was computed by a v e r a g i n g  t h e  i n d i v i d u a l  p r o d u c t i o n  
r a t e s  from Mg,Al, and S i ( each  1 . 0  mass%) a t  each  d e p t h  and m u l t i p l i n g  t h i s  
r e s u l t  by 100. The same p rocedure  was adopted  f o r  He-4 p r o d u c t i o n .  F o r  tri- 
t ium p r o d u c t i o n  i n  l u n a r  m a t e r i a l  we m u l t i p l i e d  t r i t i u m  p r o d u c t i o n  r a t e s  f rom 
Al (1 .0  mass%) by 100.  Ne22dzDirec t ly  produced Ne-22. Ne22tzSum of t h e  dircctly- 
produced Ne-22 and t h a t  from complete  decay of  Na-22. 20/22=Ne-20/Ne22t;21/22 
=Ne-21/Ne22t p r o d u c t i o n  r a t i o s ;  36/38=Ar-36/Ar-38 p r o d u c t i o n  r a t i o , e t c .  Ne 
p roduc t ion  r a t e s  f rom Mg,Al, and S i  and A r  p r o d u c t i o n  r a t e s  from Ca a r e  f o r  
Mg=Al=Si=Ca=l.O mass%. F o r  67701, we adopted  t h e  compos i t i on  of  67461: Mg = 
2.38,  A1=16.0, Si=2P.1,  Ca=12.1 mass% ( 3 ) .  Fo r  74220 w e  adopted:  Mg=9.1, 
A1=3.4, Si=18.5,  Ca=6.6 mass% ( 4 ) .  Arr36 does  n o t  i n c l u d e  product ion via  C1-36. 
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