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A f t e r  having  e s t a b l i s h e d  t h e  f a c t  t h a t  Ba-130 caused t h e  
depth  dependent Xe-131 anomaly we saw a d e f i n i t e  chance t o  use 
t h i s  e f f e c t  f o r  e s t i m a t i n g  a c t u a l  b u r i a l  d e p t h s  of e x t r a -  
t e r r e s t r i a l  samples presuming we were a b l e  t o  f i n d  a s u i t a b l e  
c a l i b r a t i o n  s c a l e .  The only  way a c c e s s i b l e  was a  s i m u l a t i o n  
experiment .  

A l a r g e  amount (200 kg)  of a r t i f i c i a l  l u n a r  s o i l  was bom- 
barded w i t h  600 MeV p r o t o n s  a t  t h e  CERN synchro-cyclo t ron  i n  
o r d e r  t o  s i m u l a t e  e f f e c t s  due t o  cosmic r a y  bombardment on 
B a - t a r g e t s  on t h e  moon. The m a t e r i a l  was f i l l e d  i n  7 Al-boxes 
(each 300 x  300 x  200 m m )  which were assembled one a f t e r  t h e  
o t h e r  towards t h e  beam. P re l imina ry  r e s u l t s  of t h a t  s tudy  were 
a l r e a d y  p r e s e n t e d  a t  t h e  Four th  Lunar Sc ience  Conference. 
However, i t  t u r n e d  out  t h a t  t h e  geomet r i ca l  dimensions of t h i s  
p a r t i c u l a r  s e t  up were n o t  s u f f i c i e n t  t o  ensu re  a  comprehensive 
i n s i g h t  i n t o  t h e  complexi ty of t h e  n u c l e a r  r e a c t i o n s  l e a d i n g  
t o  t h e  i s o t o p e s  i n  q u e s t i o n .  Condit ioned by t h a t ,  e s p e c i a l l y  
t h e  d a t a  of t h e  n u c l i d e s  produced by neu t ron  c a p t u r e  l i k e  Ba-131 
and AU-198 were concerned. There fo re ,  we found i t  necessa ry  t o  
do an improved i r r a d i a t i o n  experiment .  I n  o r d e r  t o  minimize t h e  
leakage  of n e u t r o n s  a d d i t i o n a l  m a t e r i a l  e . g . n a t u r a 1  b a s a l t  e t c .  
was added ( t o t a l  weight o f l the  exper imenta l  arrangementf l2500 kg). 
The p - f l u x  ( 9  = 3.25 x 10  p /sec)  was measured by Al - fo i l sYlg ia  
t h e  r e a c t i o n  Al -27(p ,3p3n)~a-22 .  The t o t a l  dose was 1 . 6 4 ~ 1 0  p. 
Thus, i t  was p o s s i b l e  t o  r e c o r d  e s p e c i a l l y  those  n u c l e a r  pro-  
c e s s e s  occur ing  i n  t h e  dep th  r e g i o n  of 170-210 g/cm2 more 
d i s t i n c t l y  which i n  comparison t o  t h e  former experiment  had n o t  
been unambiguously judged. The knowledge of t h e  energy and 
s p a t i a l  d i s t r i b u t i o n  of t h e  neu t ron  cloud proved t o  be of u t -  
most importance f o r  a t t e m p t i n g  t o  conver t  t h e   hick ~ a r g e t "  
d a t a  t o  t h e  a c t u a l  cage: t h e  2Tgeometry  of cosmic r a y  i r ra-  
d i a t i o n  on t h e  moon. 

The i s o t o p i c  composi t ion of Xe produced i n  200 n a t u r a l  
b a r y t  samples was measured. Gold wi res  served  a s  neu t ron  moni- 
t o r s .  Whereas Au-198 is e n t i r e l y  produced by t h e  ( n , y ) r e a c t i o n ,  
t h e  Xe- iso topes  a r e  formed by s p a l l a t i o n  as w e l l  as by neu t ron  

. c a p t u r e .  A t  f i r s t  t h e  r a t i o  of t h e  r a d i o - i s o t o p e s  Ba-131/~e-127 
was determined by y-counting.  S ince  t h e  Ba-131-ac t iv i ty  c o n t a i n s  
a l l  of t h e  Xe-131 which i s  due t o  neu t ron  cap tu re  on Ba-130, 
t h e  r a t i o  ~ a - 1 3 1 / ~ e - 1 2 7  can a l r e a d y  be regarded  ( a t  l e a s t  i n  
t h e  f i r s t  approximat ion)  as a measure f o r  t h e  more in fo rma t ive  
r a t i o  ~ e - 1 3 1 / ~ e - 1 2 6 .  
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Since ~e-126 and also Xe-127 are predominantly formed by 
spallation (their ratio is near unity) the more easily available 
radionuclide Xe-127 can replace the ~e-126 in OUP considerations. 
Noteworthy will be the fact that the spallogenic part of Xe-131 
is not represented by the Ba-131 activity. Consequently, the 
actual ~a-131/~e-127-ratio is somewhat lower than the ratio 
Xe-131/xe-126. 

However, since the spallogenic part of the latter ratio 
will be rather insensitive to depth (a fact which follows from 
yield-calculations using the Rudstam formula and Xe-measurements 
on "Estherville" samples) the ~a-131/~e-127-activity ratio 
should indeed reproduce the relative changes of the Xe-131,' 
~e-126 ratio with depth. 

The experimental results showed clearly that the above 
ratio can be used to determine burial depths of individual 
samples assuming undisturbed structures of the respective 
parent bodies. 
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