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A s tudy of A J  = 1, AT = 1 t r a n s i t i o n s  has  been 

made on the  Ad-hoc Neutron Time-of-f l i g h t  ~ a c i l i t ~ . ~  

Angular d i s t r i b u t i o n s  from 0 t o 1 8 ,  14,  and 12  degrees 

were obtained f o r  (p,n) r eac t ion  on 6 ~ i ,  12c, and 

1 4 ~ ,  respec t ive ly ,  a t  a bombarding energy of 144 MeV. 

The melamine (C3N6H6) t a r g e t ,  from which the  1 4 ~  

s p e c t r a  were obtained,  was about 70 mg/cm2 th i ck ,  

whereas t he  6 ~ i  and n a t u r a l  carbon t a r g e t s  were about 

50 mg/cm2 th i ck .  

The de t ec to r  and i ts  associa ted  e l e c t r o n i c s  were 

placed i n  a moveable house. The de t ec to r  cons i s t ed  

of t h r ee  pa r t s :  a 114" x 10" x 20" shee t  of  NE 102 - 
which served a s  a charged p a r t i c l e  t r i g g e r ;  two 1.75" 

d i a  x 18" P i l o t  U rods i n  which the  neutrons i n t e r a c t e d  

and which ac t ed  i n  p a r a l l e l  t o  i nc rease  t he  s o l i d  angle;  

and a 6" x 10" x 20" v a t  of  NE 213 which co l l ec t ed  - 

r e c o i l i n g  charged p a r t i c l e s  from the  rods. The under- 

l i n e d  dimension was p a r a l l e l  t o  t he  e n t r a n t  p a r t i c l e s .  

Phototubes were placed on each end of both rods and a 

time spectrum between the  RF and each phototube was 

s to red .  The t o t a l  t ime-of-f l ight  spectrum was then 

obtained by a software add i t i on  of  t h e  s p e c t r a  

from both  ends of a rod. Pulse s e l e c t i o n  of  1 out  of  

4 beam b u r s t s  was usual ly  used t o  reduce t h e  back- 

ground from previous beam b u r s t s .  The d a t a  was s t o r e d  

event  by event ,  s o  requirements on t h e  energy l o s t  i n  

the  v a t  were used t o  e l imina t e  t he  very slow p a r t i -  

c l e s  s t i l l  p re sen t  a f t e r  pulse  s e l ec t ion .  Energy 

the  time r e so lu t ion .  The observed t i m e  re -  

so lu t ion  was e s s e n t i a l l y  t h a t  of t he  beam, even 

though monitor de t ec to r s  were used t o  al low 

o f f - l i ne  co r r ec t ion  f o r  v a r i a t i o n s  i n  t he  beam 

a r r i v a l  time r e l a t i v e  t o  t he  R.F. Typica l ly ,  

t he  t ime ' r e so lu t ion  was 800 ps a f t e r  co r r ec t ion .  

A tagged neutron experiment is planned t o  measure 

t he  e f f i c i e n c y  of  t he  d e t e c t o r ,  .although i t  is  

es t imated  t o  be 3.6%. A melamine time-of- 

f l i g h t  spectrum is  shown i n  Figure 1. 

c u t s  could a l s o  be placed on the  rods t o  improve 

Figure  1. 



Various angular  d i s t r i b u t i o n s  a r e  shown i n  

Figure 2, bu t  t he  normalizat ions a r e  only 

approximate. The 1 4 ~  da t a  is i n  t he  prel iminary 

s t ages  of ana lys i s ,  s o  t h a t  no es t imate  of t he  

e r r o r  ba r s  i s  ava i l ab l e .  Since these  r eac t ions  

have A J  = AT = 1, one-pion exchange can con- 

t r i b u t e  t o  t he  reac t ion ,  and i t  may even dominate 

a t  smal l  angles.  Indeed, t he  angular  d i s t r i -  

6 but ion  f o r  L i  and a r e  sharp ly  peaked i n  

the  forward d i r ec t ion ,  which is  character-  

i s t i c  of one-pion exchange. However, t he  I ~ N  

d i s t r i b u t i o n  is s u b s t a n t i a l l y  d i f f e r e n t ,  in-  

d i ca t ing  t h a t  o the r  processes may be involved. 

Theore t ica l  ana lys i s  of t he  d a t a  i n  terms of a 

DWBA ca l cu l a t i on  with a microscopic p o t e n t i a l  

and i n  terms of the  elementary p a r t i c l e  model2 

a r e  present ly  under way. 

* ~ u r d u e  Univers i ty ,  Lafayet te ,  Indiana 47907 

**universi ty of I l l i n o i s ,  Champaign, I l l i n o i s  
61801 

***university of Wisconsin, Madison, Wisconsin 
53706 

1 )  IUCF Technical and S c i e n t i f i c  Report, 1975 
t o  1977, p. 61. 

2) C.W. K i m  and H.  Primakoff, Phys. Rev. 139, 
B 1447 (1965). 

COS Ocm 

Figure 2 

-115- 


