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d i s k r i h u t i o n  of t h e  l i c j h t  from bio luminesccnt  sou rces  i s  

e n t i r e l y  d i f f e r e n t  f r o ?  t h a t  f r o m  cosmic r a y s ,  ee do n o t  a n t i -  

c i p a t e  d i f f i c u l t i e s  i n  d i s t i n g u i s h i n g  t h e  t v o  sources .  

Ocean R a d i o a c t i v i t y  - F i n a l l y ,  t h e  r a d i o a c t i v i t y  of seawater  

p r o v i d e s  a n  i r r e d u c i b l e  minimum t o  t h e  count ing  r a t e  of a 

p h o t o m u l t i p l i e r .  24 

ground coun t s :  t h e  f i r s t  is t h e  b e t a - r a d i o a c t i v i t y  of t h e  

water, which is p r i m a r i l y  due  t o  K4', which has  a n  i n t e n s i t y  of 

13 d i s i n t e g r a t i o n s  sec-' p e r  l i t e r .  The o t h e r  i s  t h e  gama- ray  

There  are  two independent sou rces  o f  back- 

background (man i fe s t ing  i t s e l f  as Compton e l e c t r o n s )  due t o  

n e u t r o n  c a p t u r e  i n  seawater, p r i m a r i l y  t h e  f r a c t i o n  cap tu red  by 

C135. The neu t rons  (and a l s o  some prompt, or n e a r l y  so, gamma- 

r a y s )  a r i se  from t h e  minute  amount of uranium found i n  seawa te r ,  

namely 3 micrograms p e r  l i t e r .  Most of t h e s e  neu t rnas  a r i se  

from spontaneous  f i s s i o n ;  some come f r o 3  t h e  ( a , n )  r e a c t i o n s  

induced  i n  a few n u c l i d e s  p r e s e n t  i n  seawater ,  by a sma l l  high- 

ene rgy  f r a c t i o n  of t h e  a l p h a - e m i t t e r s  of t h e  uranium decay cha in .  

The e f f e c t  of t h e  r a t h e r  h i g h  count ing  r a t e  due t o  K4* is 

t o  make mandatory t h e  u s e  of co inc idence  t echn iques .  The p o t a s -  

s ium b e t a - r a y s  produce o n l y  a few photons; so t h e  e f f i c i e n c y  

of d e t e c t i n g  thein i s  low, and on ly  ve ry  r a r e l y  would two co in -  
4 0  c i d e n t  d e t e c t o r s  d e t e c t  t h e  same decay. Even withouC t h e  K 

decay ,  t h e  v e r y  low rates needed in i n d i v i d u a l  modules, a s  we 

w i l l  show, would clemapd co inc idence  techniques  - 
The e f f e c t  of t h e  neutron-induced gamd-ray a c t i v i t y  (and 

a l s o  g a m a - r a y s  from r:pontsncous f i s s i o n )  i s  t o  impose a n  energy  
35 t h r e s h o l d  on d c t e c t c d  c1ectro.n p u l s e s .  Thc e n e r g i e s  of the. C1 




