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THE PILOT EXPERIMENT 

Let me review b r i e f l y  t h e  h i s t o r y  of t h e  method. The advantages of 

37 t he  C1 

Pontecorvo. The experimental  method was ou t l ined  and background e f f e c t s  were 

analyzed i n  d e t a i l  by Alvarez with the  view of u s ing  the technique t o  observe 

-Ar37 method of d e t e c t i n g  neu t r inos  was poin ted  out  18 years  ago by 
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neu t r inos  a t  a nuclear  r eac to r .  

sugges t ions  and performed experiments near  a Savannah River r eac to r .  

We developed a d e t e c t o r  based upon these  

S ince  a 10 

nuclear  reac tor  is a source of an t ineu t r inos  we found these  a n t i n e u t r i n o s  

m u l d  not d r i v e  the reac t ion .  I n  terms o f  present  concepts ,  t hese  experiments 

served t o  t e s t  t he  p r i n c i p l e  of  lep ton  conservat ion.  

37 37 t h a t  
I t  was apparent t he  C1 -Ar method with i t s  inherent  s e n s i t i v i t y  t o  A 

low-energy neu t r inos  would be u s e f u l  t o  observe s o l a r   neutrino^.'^ The 

s e n s i t i v i t y  of the apparatus  was seve re ly  l i m i t e d  during t h e  Savannah River 

experiments by a l a r g e  background e f f e c t  from cosmic ray muons. 

the  apparatus  2300 f e e t  underground (1800 meters of water  equiva len t )  the  

By p lac ing  

cosmic ra.y background e f f e c t s  were reduced t o  a neg l ig ib ly  small value.  

used the  l imestone mine of t h e  P i t t s b u r g h  P l a t e  Glass Company a t  Barberton 

We 

Ohio, Figure 2 is  a photogra.ph of the  apparatus.  I t  cons is ted  of two 

500 ga l lon  tanks  ( t o t a l  of 6 .1  me t r i c  tons)  of perchloroethylene,  C2C14, 

equipped wi th  a g i t a t o r s ,  and a helium purging system. Helium was passed 

through t h e  tanks i n  s e r i e s ,  through condensation t r a p s  and f i n a l l y  through a 

l i q u i d  n i t rogen  cooled charcoal  tra.p.  A t  the  l i q u i d  n i t rogen  temperatures 

used, argon was adsorbed on the  charcoal  and helium passed through without 

adsorpt ion.  By t h i s  simple procedure any argon-37 produced i n  the t a .nks  

could be removed and t r a n s f e r r e d  t o  a s m a l l  charcoa l  t r a p  wi th  an e f f i c i e n c y  

of 90-95 percent .  

d i l u t i o n  method i n  each experiment by in t roducing  0.05 cm3 of Ar 36 c a r r i e r  

The e f f i c i e n c y  of t h i s  process  w a s  measured by the  i so tope  


