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The main problem i n  s c a l i n g  up the  s e n s i t i v i t y  is t o  keep background 

e f f e c t s  a f a c t o r  o f  a t  l e a s t  50 below the  c a l c u l a t e d  so la r -neu t r ino  s i g n a l .  

The major ba.ckground e f f e c t  is f Tom cosmic ra .diat ion.  Cosmic-ray muons produce 

37 37 protons i n  the  l i q u i d ,  and these  pro tons  produce argon-37 by C1  (p,n)Ar 

reac t ion .  The argon-37 production r a t e  by muons has  been measured a t  a depth 

of 25 m.w.e., and from t h e  known muon i n t e n s i t y  and c ross  s e c t i o n  for muon 

i n t e r a c t i o n  the  argon-37 production r a t e  can be c a l c u l a t e d  a s  a func t ion  of 

t he  depth. Figure 4 shows t h e  argon-37 production r a t e  i n  100,000 g a l l o n s  of 

perchloroethylene from cosmic-ray muons a t  var ious  depths.  Also ind ica t ed  on 

t h i s  p l o t  is the argon-37 product ion r a t e  expected from s o l a r  neut r inos ,  and 

the  corresponding r a t e s  i n  var ious  mines i n  t h e  United S t a t e s  and I n d i a .  I t  

can be seen from t h i s  curve t h a t  t he  d e t e c t o r  must  be l o c a t e d  a t  a depth of 

over 4000 m.w,e., o r  about 4400 f e e t  of rock. Severa l  mines i n  t h e  United 

S t a t e s  could be used, and we a re  now nego t i a t ing  for  the  use of one of these  

mines. 

There is a background e f f e c t  from f a s t  neutrons from the  rock wal l .  

These neutrons produce argon-37 i n  the  l i q u i d  by (n ,p> followed by t h e  

37 C1 ( ~ , n ) A r ~ ~  reac t ion .  Fas t  neutrons a r e  produced by ( a , n )  r eac t ions  and 

spontaneous f i s s i o n  from the  smal l  moun t s  of uranium and thorium contained 

i n  the  rock i n  t h e  p a r t s  per  mi l l i on  range. We have measured t h i s  fas t -neut ron  

background e f f e c t  i n  two mines, and f i n d  the  e f f e c t  is a t  l e a s t  a f a c t o r  of 

20 below the  expected so la r -neu t r ino  s i g n a l .  However, we a re  providing a 

water s h i e l d  between the  rock  w a l l  and the  tank. This  w i l l  be a c t u a l l y  

accomplished by f looding  the  tank chamber with water.  Another source of 

backgraund a r i s e s  from small  moun t s  of calcium and s u l f u r  contained i n  the  

l i q u i d .  However, we f i n d  tha t  commercial grade perchloroethylene is f r e e  of 

t hese  impur i t ies  and background e f f e c t s  from t h i s  source  is neg l ig ib ly  small .  


