
The reason t h a t  the c ros s  s e c t i o n  is i g h  for  t h e s e  ene rge t i c  neut r inos  

i s  tha t  neu t r inos  above 6.0 MeV energy w i l l  be captured t o  produce an 

4 exc i t ed  s t a . t e  i n  Ar37 a.t 5.2 MeV. 

i s  t h e  analog s t a t e  t o  t h e  ground s t a t e  i n  C137 and hence the neu t r ino  

Bahcall  has  pointed ou t  t h a t  t h i s  s t a t e  

capture  t o  form t h i s  analog s t a t e  is a superallowed t r a n s i t i o n  and the re fo re  

has  a high c ross  sec t ion .  Bahcal l ’s  pred ic t ion  has been r ecen t ly  v e r i f i e d  

by two sepa ra t e  experimental  groups, a t  Brookhaven’ and a t  McGill. They 

observed the  b e t a  decay of Ca37 t o  revea l  t he  5.2-MeV l e v e l  i n  t h e  mi r ro r  

nucleus K . The f a c t  t h a t  t h e  c ros s  sec t ion  f o r  ene rge t i c  neut r inos  is 

l a r g e ,  had l e d  us t o  be l i eve  we could observe the  B s o l a r  neu t r inos  by the  
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8 I t  is i n t e r e s t i n g  t o  note  t h a t  t h e  product ion of  B i n  

t he  sun depends s t r o n g l y  on t h e  c e n t r a l  temperature,  t he re fo re  a masurement 

of  t he  B neu t r ino  f l u x  allows one t o  deduce an accurate  value f o r  t h e  c e n t r a l  8 

temperature of the  sun. 

Using the  ca l cu la t ed  so la r -neu t r ino  f l u x e s  from Be7 and B8 and t h e  

37 values  of t h e  c ros s  s e c t i o n  f o r  the  C1 (9 ,e-)Ar37 r eac t ion  one deduces t h e  

value of  the  

The error i nd ica t ed  r e f l e c t s  t h e  u n c e r t a i n t i e s  i n  t h e  s o l a r  model ca l cu la t ion .  

The e r r o r  i n  the  c ros s  s e c t i o n  values  a r e  small ,  around 10 percent .  This sum 

of t h e  products of the  f l u x  and the  c ros s  s e c t i o n  would correspond t o  an 

expected capture  r a t e  o f  5 + 3 per  day i n  600 tons of perchloroethylene.  Let - 
u s  now descr ibe  the  p i l o t  experiment which uses  1000 ga l lons  of perchloro- 

e thylene t o  i l l u s t r a t e  how a neut r ino  de tec to r  based upon r eac t ion  (1) 

opera tes .  The performance of t h i s  modest s c a l e  de t ec to r  w i l l  a l s o  show how 

close we a r e  t o  observing the  p re sen t ly  ca l cu la t ed  s o l a r  neut r ino  f l u x .  


