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I n  a s h o r t  ( f i v e  s h i f t )  f e a s i b i i i t y  s tudy c a r r i e d  S t a t i s t i c a l  e r r o r  bars  a r e  ind ica t ed  only when the  

out  i n  March, 1983 a s  Experiment E204, we achieved an unce r t a in ty  is  l a r g e r  than the  symbol s i z e .  The s o l i d  

energy r e so lu t ion  of 140 keV f o r  63 MeV neutrons us ing l i n e s  r ep resen t  distorted-wave-impulse-approximation 

a f l i gh t -pa th  d i s t ance  of 125.2 meters. We ex t r ac t ed  (DWIA) c a l c u l a t i o n s  performed wi th  (1) the  shel l -model  

t h e  angular  d i s t r i b u t i o n  of the  d i f f e r e n t i a l  c ross  

s e c t i o n  a t  fou r  forward angles  [ ~ ( c m )  = 0, 4.2, 8.5 and 

12.5 degrees].  Fig. 1 i s  the  t ime-of-fl ight spectrum 

observed a t  a l abora to ry  angle  of 8 degrees f o r  an " " 5 7  ' 60(p,n) '6~ (Mylar target) 

i n c i d e n t  proton energy of 80 MeV. The counts i n  each 80 MeV 

fou r  channels on a s c a l e  of 4096 channels a r e  summed 1 8 O 

and binned here  i n t o  one channel. The background l e v e l  

i s  about 2200 counts per channel i n  t h i s  reduced 0 

spectrum of 1024 channels. The s i g n a l  l e v e l  a t  t he  

peak of the  0' s t a t e  i s  about 390 counts per channel. 

140 keV 
The t o t a l  number of 0' counts is  2118 d i s t r i b u t e d  over d - 2- 

14 channels i n  a spectrum of 1024 channels. The s o l i d  

l i n e s  r ep resen t  t he  r e s u l t s  of a f i t  t o  the  spectrum. 

The energy of each peak is known and the  shape of the  

peaks i s  determined from the  observed shape of 1 2 ~  

ground s t a t e  peak from the  1 2 ~ ( p , n ) 1 2 ~  react ion.  
1 o3 

Figure  2 is  the  d i f f e r e n t i a l  c ross  s e c t i o n  i n  the  I -  Ex (kL-J 
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cen te r  of mass frame p l o t t e d  a s  a func t ion  of momentum 

t r a n s f e r  f o r  t he  0-, l', 2- and 3- s t a t e s  i n  1 6 ~ .  Figure 1. Time-of-flight spectrum measured a t  8O f o r  
t h e  r eac t ion .  
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f o r  the  1- s t a t e ,  N = 0.5 f o r  the  2' s t a t e  and N = 0.6 

160(p,n)16~ 80 MeV f o r  the  3- s t a t e .  This r eac t ion  was s tud ied  a t  35 MeV 
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by Orihara e t  a1.4 They repor t  a normal izat ion of ! N = 0.4 f o r  a l l  four  s t a t e s  us ing the  M3Y i n t e r a ~ t i o n . ~  
h 

5 lo1: Beam time was approved t o  extend our measurements 
P - 
E - - 
w t o  l a r g e r  momentum t r a n s f e r .  We expect t o  make a 

.- - 

- loOI v ~ - \ o . 5  4 s i g n i f i c a n t  improvement i n  the  signal-to-background 

b r a t i o  by us ing the  s t r i p p e r  loopa6  The longer  period 

between beam burs t s  w i l l  al low us  t o  e l imina te  t h e  

background from "overlap" i n  the  neutron time-of-flight 
I- 

w spectrum between f a s t  neutrons from one beam burs t  and 
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Figure  2. Angular d i s t r i b u t i o n s  measured f o r  the  
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normalized by a f a c t o r  N = 1.0 f o r  the 0- s t a t e ,  N = 0.2 




