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Measurements of the  1 2 ~ ( 3 ~ e ,  n+)15N r e a c t i o n  by 1 2 ~ ( 3 ~ e , n + ) 1 5 ~  reac t ion  a t  T3He=181.4 MeV, 19.0 MeV 

r e c o i l  de t ec t ion  us ing the  l a rge  s o l i d  angle  IUCF QQSP above th resho ld  f o r  t he  ground s t a t e  t r a n s i t i o n .  The 

spect rometer  a t  0°,  i n  conjunction with a heavy-ion angle- in tegra ted d i f f e r e n t i a l  c ross  s e c t i o n  f o r  

f  ocal-plane de tec to r ,  were continued a t  incident  popula t ing s t a t e s  i n  the  e x c i t a t i o n  range where t h e  

p a r t i c l e  energies  of 170.2 and 236.25 MeV. I n  l a r g e s t  y i e l d  was observed (6.5 < Ex <10.5 MeV) was 

a d d i t i o n  the  r a d i a t i v e  capture  r eac t ion  1 2 ~ ( p ,  y)13Ng. found t o  be about 1.3 nanobarns. The angular  

and the  r eac t ion  1 2 ~ ( p , n 0 )  1 3 ~ g . s .  have been observed d i s t r i b u t i o n  is forward peaked. The 1985 run gave da ta  

a t  190.75 MeV proton energy using the  same technique. a t  two a d d i t i o n a l  energies  t o  s tudy the  energy 

Simultaneously i n  the  proton work, the r eac t ion  dependence of the  product ion c ross  sec t ion .  Analysis 

1 2 ~ ( p , n + ) 1 3 ~ ,  which has been s tud ied  previously  a t  . of these  da ta  is continuing. 

IUCF by pion detection1, was measured a s  a 

c a l i b r a t i o n .  

Figure  1 shows a p l o t  of a sample of t he  da ta  f o r  

t he  1 2 ~ ( p ,  y ) 1 3 ~  and 1 2 ~ ( p , n 0 )  1 3 ~  r eac t ions .  The 

A new de tec to r  with an enlarged a c t i v e  a rea  of f o c a l  plane pos i t ion  and a r r i v a l  angle ,  which a r e  

0.6 by 0.05 meters was const ructed f o r  t he  1985 displayed,  map r a t h e r  d i r e c t l y  i n t o  r e c o i l  l ong i tud ina l  

measurements. The increased momentum acceptance and t r ansve r se  momenta. The spect rograph is located 

permit ted  the  simultaneous measurement of both Q=6 and near 0" corresponding t o  backward angle emission of the  

Q=7 charge s t a t e s  of the  r e c o i l  1 3 ~  ion. Compared with unobserved l i g h t  n e u t r a l  product. The higher  momentum 

t h e  previous d e t e c t o r 2 ,  t he  number of Mylar f o i l s  (of group, which l i e s  t o  the  r i g h t  i n  t h i s  f i g u r e ,  is 

th ickness  0.257 mg/cm2) was reduced from twelve t o  four  a t t r i b u t a b l e  t o  the  (p ,y)  r eac t ion  which y i e l d s  the  

by s u b s t i t u t i n g  wire g r ids  f o r  f o i l s  where poss ible  . l a r g e r  n e u t r a l  p a r t i c l e  momentum. An e l l i p s e  is the  

This change reduced the  minimum de tec t ed  r e c o i l  energy d i s t i n c t i v e  s igna tu re  of a two-body f i n a l  s t a t e .  The 

t o  2 MeV/amu f o r  Z = 7 over the  f u l l  i nc iden t  angle windows show the  pos i t ions  expected f o r  events  a r i s i n g  

range (about 30' t o  60°),  allowing the  de tec t ion  of from the  ( ~ , n " )  and the  (p ,y)  processes.  The events  

proton-induced high momentum t r a n s f e r  processes.  have been s e l e c t e d  by time of f l i g h t  through the  

The f e a s i b i l i t y  of t he  r e c o i l  technique had been spectrometer and energy l o s s  corresponding t o  A/Q = 

e s t a b l i s h e d  by a previous measurement of the  1317 and Z = 7. A second f l i g h t  t iming between the  two 



PPAC planes  removes an ambiguity from t h e  cyc lo t ron  r f  b u r s t  s e p a r a t i o n  l e s s  t han  t h e  range  of f l i g h t  t imes 

m i c r o s t r u c t u r e  ( p u l s e  s e l e c t i o n  of 1:2 g ive s  a  beam 

channels 
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Figu re  1. Emission ang l e  ve r su s  r e l a t i v e  magnetic 
r i g i d i t y  of 13N7+ r e c o i l  ions .  The spec t rog raph  
r i g i d i t y  po/Q i s  s e t  a t  0.37 Tesla-meters,  where Q is 
t h e  i on  charge.  The beam e n t e r s  t h e  spec t rome te r  a t  8 
= -60 mrad, s o  t h e  k inema t i c  e l l i p s e  f o r  a  two-body 
f i n a l  s t a t e  must be symmetric about  t h i s  l i n e .  The 
even t s  shown have been ga t ed  by two t imes -o f - f l i gh t  and 
a  dE/dx window t o  s e l e c t  A/Q = 1317 and Z = 7 ( s e e  
t e x t ) .  Each run  a l s o  y i e l d s  events  f o r  A/Q = 1317 and 
A/Q = 1316, Z =6 (no t  shown h e r e ) ,  which a l low i n t e r n a l  
cons i s  t ency  checks.  

th rough t h e  magnet. ) 

The observed d i f f e r e n t i a l  c r o s s  s e c t i o n s  i n  t h e  

angu l a r  emiss ion  range of about 155' t o  175" is found 

t o  be about  3  n b / s r  f o r  t h e  (p ,nO)  r e a c t i o n .  The 

a n a l y s i s  of t h e  ( p , y )  d a t a  i s  not  ye t  f i n i s h e d .  The 

(p ,  n o )  c r o s s  s e c t i o n  can be compared t o  t h e  (P,x+) 

d a t a  of ~ r e e n l  u s ing  i s o s p i n  symmetry, and t h e  

agreement i s  good. A p r ev ious  s t u d y 3  of t h e  160(y ,  

p ) 1 5 ~  r e a c t i o n  had l e d  u s  (by d e t a i l e d  ba lance  and t h e  

assumption t h a t  t h e  c r o s s  s e c t i o n  would not  change 

r a p i d l y  w i th  mass and energy i n  t h i s  r e g i o n )  t o  expec t  

a  ( p , y )  c r o s s  s e c t i o n  somewhat s m a l l e r  t han  t h e  p r e s e n t  

d a t a  show. Ana ly s i s  is con t i nu ing  and a  run  is planned 

t o  r epea t  t h e  measurement a t  s e v e r a l  beam e n e r g i e s  down 

t o  t h e  r e c o i l  energy l i m i t  s e t  by t h e  d e t e c t o r  

windows. 
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