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We s tud ied  sources  of background f o r  neu t r ino  experiments by in -  

s e r t i n g  t h i n  f l a g s  a t  s e v e r a l  p l aces  i n  t h e  U- l ine  pro ton  beam. Each 

f l a g  w a s  1 mm p l a s t i c ,  i n t e r c e p t i n g  N 0.2% of  t h e  beam. We recorded 

t r i g g e r  ra tes  f o r  t h e  E613 H P W  l i q u i d  s c i n t i l l a t o r  co lor imeter .  The 

f r o n t  p a r t  (F) of t h e  co lor imeter  has d i sc r imina to r s  wi th  4 mV t h r e s -  

holds ,  corresponding t o  an  energy depos i t i on  of roughly 0.5 MeV. 

The back p a r t  has 30 mV d i sc r imina to r  t h re sho lds  (roughly 5 MeV 

energy depos i t i on ) .  

Roughly speaking, F i s  most s e n s i t i v e  t o  low energy neut rons ,  B 

t o  h igher  energy neutrons.  A F.B coincidence can be  due t o  a muon from 

t h e  beam o r  from a n  i n t e r a c t i o n  i n  F. However, t h e  i n c r e a s e  i n  F.B due 

t o  t h e  loss  of a small p a r t  of t h e  proton beam i s  mostly l i k e l y  due t o  

secondary muons produced near  t h e  f l a g s .  

The a t t ached  f i g u r e  shows t h e  rates f o r  F, B ,  and F.B normalized 

t o  t h e  r a t e s  w i th  no f l a g s ,  f o r  t h e  same number of  protons on t a r g e t .  

E r r o r s  a r e  s t a t i s t i c a l .  Low energy neut ron  backgrounds are  worst  f o r  

l o s s e s  near  UQ9 and t h e  t ransmiss ion  t a r g e t .  

The r a d i a t i o n  monitors were scanned as each f l a g  was i n s e r t e d  i n t o  

t h e  beam. The r a d i a t i o n  increased  near  t h e  i n s e r t e d  f l a g s ,  bu t  no t  

elsewhere i n  t h e  beam l i n e .  

One can make t h e  fol lowing observa t ion ;  t h e  r a t e  of slow neutron 
0 gradua l ly  inc reases  from f i g h t  downstream of 8 

mission t a r g e t ,  then  t h e  r a t e  drops very d r a s t i c a l l y .  

magnet t o  tfhe 618 trans:- 

The r a t e  of t h e  
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f a s t  neutron and muon behaves approximately t h e  same wi th  slow neutron,  

except  t h e r e  i s  a d i p  around UQ9 area (- 380 f t .  from t h e  H 1 3  s t r a i g h t  

s e c t i o n ) .  This  i s  understandable  because t h e r e  i s  a l a r g e  amount of  

c lose - in  lead  and s t e e l  s h i e l d i n g  around t h e  UQ9 area .  The slow neutrons 

are r e l a t i v e l y  i n s e n s i t i v e  t o  t h i s  kind of s h i e l d .  The cause of t h e  back- 

ground r i se  due t o  t h e  l o s s e s  around 300 t o  650 f t .  from H 1 3  i s  not  w e l l  

understood, bu t  one might make t h e  fol lowing observa t ions .  There i s  a 

tunne l  connected t o  the U- l ine  (W-line) s t a r t i n g  a t  t h e  t ransmiss ion  

t a r g e t .  The r a t e  approximately corresponds t o  t h e  l eak  through t h i s  

tunnel .  The sudden drop of background f o r  t h e  l o s s e s  downstream of t h i s  

t unne l  c e r t a i n l y  sugges ts  t h e  p o s s i b i l i t y .  On t h e  o t h e r  hand, one might 

c o r r e l a t e  t h e  background p a t t e r n  t o  t h e  th i ckness  of  t h e  d i r t  cover on 

t h e  U- l ine  tunnel ,  bu t  t h i s  r e q u i r e s  more d e t a i l e d  s t u d i e s .  
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