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The 3 ~ e ( ~ , ~ p ) d / d *  r eac t ions  were observed a t  t o  b e s t  f i t  both t he  %e(p,pp)d and %e(p,pp)d* 

the  inc ident  proton energy of 136 MeV. Two de t ec to r  r eac t ion  cross-sec t ions-  Fur ther ,  by examining 

te lescopes  were used t o  observe the  quas i f r ee  s ca t -  t he  r a t i o  of  t he se  two c ros s  s ec t ions  any d i s t o r -  

t e r i n g  process i n  a k inemat ica l ly  complete experi-  t i o n  e f f e c t s  no t  included i n  t h e  PWIA a r e  expected 

ment. The angle  p a i r s  chosen were: 42.70-42.70, t o  cancel  s i n c e  t he  f i n a l  s t a t e s  d i f f e r  by only 

35.00-50.40, 28.00-57.20. 2.225 MeV. It has been suggested t h a t  t h i s  r a t i o  

Quasifree s c a t t e r i n g  da t a  can be compared t o  may be p a r t i c u l a r l y  s e n s i t i v e  t o  t he  S' component 

p red i c t i ons  from t h e  plane wave impulse approxi- of t h e  3He wave function.2 The primary ob jec t ive  

mation (PWIA). The expression f o r  t h e  t h r e e  body of t h i s  experiment is t o  measure t h e  r a t i o  of 

c ross  s ec t ion  is: these  two c ros s  s ec t ions  and determine the  S' 

where N is a normalizat ion cons tant ,  KF is a kine- 

matic f a c t o r ,  da/dQ is the  two body d i f f e r e n t i a l  

c ross  s ec t ion  evalua ted  i n  t h e  cen te r  of mass (CM), 

and O(k) is t h e  Four ier  t ransform of t h e  r e l a t i v e  

wavefunction of t h e  spec t a to r  w i th in  i t s  o r i g i n a l  

nucleus (as  t h e  d o r  d* i n  t he  3 ~ e  system). 

There a r e  many poss ib l e  choices f o r  Q(k) . One 

can use t h e  Four ier  t ransform of a Hulthen wave 

function.  A s l i g h t l y  b e t t e r  approximation is  t o  

use a Hulthen wave funct ion  f o r  t he  deuteron and 

an Irving-Gunn f o r  t h e  3 ~ e  nucleus,  and t ake  t h e  

Four ier  t ransform of t h e  overlap i n t e g r a l  between 

these  two wave funct ions .  Chi Yu Hul has  developed 

a program t h a t  al lows one t o  use a t r i o n  wave 

funct ion  generated by a Hamada-Johnston p o t e n t i a l  

f o r  t h e  3 ~ e  nucleus.  I n  p r i n c i p l e ,  one should 

be a b l e  t o  a d j u s t  parameters f o r  t h i s  wave funct ion  

component of t h e  3He wave funct ion  cons i s t en t  

wi th  t h i s  measurement. 

A 3 ~ e  gas t a r g e t  was used wi th  t h e  gas con- 

f i ned  i n  a c y l i n d r i c a l ,  aluminum c e l l  pressur ized  

t o  250 p s i .  A co l l imat ion  system was designed t o  

l i m i t  t a r g e t  th ickness  and de f ine  s o l i d  angles  f o r  

t he  de t ec to r s .  The f r o n t  co l l ima to r  was a rec tan-  

gu l a r  s l i t  placed 10 cm from t h e  t a r g e t  cen t e r .  

The r e a r  s l i t  was c i r c u l a r  wi th  a diameter of 1.27 

cm placed 34 cm from t h e  t a r g e t  cen t e r .  A DE-E 

te lescope  was arranged on each l e g  cons i s t i ng  of 

a 1000 micron, Li -dr i f ted  S i  su r f ace  b a r r i e r  de- 

t e c t o r  and a lt'x2" c y l i n d r i c a l  NaI de t ec to r .  

Standard N I M  e l e c t r o n i c s  were used t o  process 

t h e  da ta .  Five s i g n a l s  ( D E ~ , E ~ , D E ~ , E ~ ,  and gated 

TAC) were recorded i n  coincidence wi th  a 70 nsec. 

reso lv ing  t i m e .  The program GENPRP was used t o  

record the  da t a ,  and t h e  numerous d a t a  tapes  were 

brought back t o  t he  Naval Research Laboratory (NRL) 

f o r  f u r t h e r  ana lys i s .  



A t  NRL, t he  da t a  tapes  have been processed 

using t h e  program IUTAPANA. This program s o r t s  

t h e  da t a  event by event ,  performs p a r t i c l e  i den t i -  

f i c a t i o n ,  and d isp lays  t he  da t a  i n  s eve ra l  d i f -  

f e r e n t  conf igura t ions .  I f  t he  energies  from both 

de t ec to r s  a r e  summed, t he  kinematic broadening of 

t h e  peaks is  el iminated.  Detector  r e so lu t ion  can 

be folded i n t o  t h e  t h e o r e t i c a l  expressions f o r  t he  

wave funct ion  and phase space. By f i t t i n g  these  

curves,  t h e  des i red  cross  s ec t ion  r a t i o  can be 

determined. 

A t  t h i s  s t age ,  only indiv idual  runs have been 

examined, and i t  w i l l  be necessary t o  sum various 

runs i n  order  t o  produce s u f f i c i e n t  s t a t i s t i c s  t o  

make a d e f i n i t e  s tatement about t h e  S' p robab i l i t y .  

This work is cu r r en t ly  i n  progress.  Addi t ional ly ,  

e f f o r t s  a r e  being made t o  f i t  each quas i f r ee  peak 

t o  check t h e  v a l i d i t y  of PWIA a t  t h i s  energy. A l -  

though no 3 ~ e  exc i t ed  s t a t e s  a r e  apparent ,  a  more 

d e t a i l e d  search  w i l l  be undertaken a f t e r  t he  major 

ob j ec t ives  a r e  accomplished. 
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