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de tec to r  one hundred times l a r g e r  is now be ing  b u i l t  t h a t  is designed t o  

measure t h e  p r e s e n t l y  c a l c u l a t e d  s o l a r  neu t r ino  f lux.  The design and aims 

of t h i s  experiment w i l l  be descr ibed .  

I n  planning a solar neu t r ino  experiment one is guided by the  present  

ca lcu lak ions  of so1a.r neut r ino  f luxes .  These c a l c u l a t i o n s  have been developed 

i n  recent  years ,  and one p r e s e n t l y  has  confidence t h a t  the  n e u t r i n o  f l u x  can 

be c a l c u l a t e d  wi th in  a f a c t o r  of two. Sears '  i n  p a r t i c u l a r  has ca l cu la t ed  the  

solar neut r ino  f l u x  with h i s  model using var ious  va lues  for t h e  s o l a r  

composition, age,  luminosi ty ,  and nuclear  parameters t o  t e s t  the  e r r o r s  

introduced i n  t h e  values  of neu t r ino  f l u x .  Independent c a l c u l a t i o n s  have 

a l s o  been performed by Pochoda and ReevesY2 and Cameron and Ezer, '  and t h e i r  

r e s u l t s  a.gree wi th in  a f a c t o r  o f  two w i t h  those of Sears .  I t  is genera l ly  

agreed t h a t  t h e  P-P chain of r eax t ions  is the  dominant mechanism f o r  t h e  sun.  

I n  t h i s  chain, neu t r inos  a r e  produced b y  t h r e e  processes ,  the  H(H,e+p )D 

rea.ction and the r ad ioac t ive  d e c a y  of Be7 and B . 
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8 The neut r ino  spectrum 

from these  t h r e e  sources  may be combined t o  represent  the  gross  neu t r ino  

spectrum from t h e  sun.  Figure 1 shows t h i s  spectrum and the  f l u x e s  of 

neu t r inos  a t  t he  e a r t h  as c a l c u l a t e d  by Sears .  The neut r inas  from t h e  

H{H,e'y )D r eac t ion  a r e  below the threshold  (0.816 MeV) f o r  the  capture  

r eac t ion ' (1 ) .  However, the  0.861 MeV neu t r ino  l i n e  from t h e  Be7 decay is  

above threshold  f o r  r eac t ion  (11, and c o n t r i b u t e s  about t en  percent  of the  

expected capture  r a t e  i n  chlorine-37. The f l u x  of e n e r g e t i c  neu t r inos  from 

t h e  B decay (E = 14.2 MeV) is only 1 .9  x 10 cm s e c  s i n c e  the  

Be7(p,y)B 

However, the  c ros s  sec t ion  o f  r eac t ion  (1) is so l a r g e  f o r  t hese  ene rge t i c  
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r eac t ion  p l ays  a minor ro l e  i n  the  s o l a r  energy genera t ion  process .  n 

t h  t e d  t o  produce about 90 percent  

37 of the  t o t a l  s i g n a l  i n  a d e t e c t o r  based upon the  C1 ( g , e - ) A ~ - ~ ~  reac t ion .  


