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produce Ar37 a t  these  l o w  levels i n  a tank of perchlorethylene i n  a n  

undergound mine; t hese  o t h e r  e f f e c t s  c o n s t i t u t e  a n  undes i rab le  background. 

Alvarez 4 made a thorough a n a l y s i s  of t hese  unwanted e f f e c t s  i n  h i s  o r i g i n a l  

proposal some years  ago. I n  general ,  background e f f e c t s  may arise from 

cosmic ray  muons, from f a s t  neutrons from t h e  surrounding rock w a l l ,  and 

from nuclear  r eac t ions  a r i s i n g  from i n t e r n a l  contaminations i n  t h e  l i qu id .  

Cosmic ray  background e f f e c t s  underground arise by the  C137(p,n)Ar 37 

r e a c t i o n  from t h e  protons produced i n  muon i n t e r a c t i o n s .  The magnitude of 

t h i s  background e f f e c t  can be ca l cu la t ed  from measurements made a t  a depth 

of 25 m . ~ . e . ~  where t h e  nucleonic component i s  e s s e n t i a l l y  eliminated, and 

t h e  Ar37 is  produced by muons. A t  t h i s  depth a n  Ar37 production rate of 

210 atoms per  day w a s  observed i n  3000 ga l lons  of  CC14. 

t h e  Ar37  production should decrease wi th  t h e  product of t h e  muon i n t e n s i t y  

Below t h i s  depth 

and t h e  c ros s  s e c t i o n  f o r  star production by muons. The following t a b l e  

l ists  t h e  muon i n t e n s i t i e s 6  and c ross  sec t ions7  used t o  c a l c u l a t e  t h e  A r 3 7  

production by muons a t  lS00 and 4000 m.w.e. 

Table I 

Depth below Muon i n t e n s i t y  Muon star production Ar37 production 

sur face ,  p.1s cm-2 sec-1 ster-l c r o s s  sec t ion ,  rate per  day f o r  

m.w.e. cm2 /nucleon 105 ga l lons  C ~ C I ~  

25 2 

1800 2 

4000 6 x 10'' 

3 6500 (measured) 

1 7  3.5 

22 0.14 


