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The r o t a t i n g  s c a t t e r i n g  t a b l e  became a v a i l a b l e  i n  

J u l y  of t h i s  year,  permit t ing us  t o  make i n i t i a l  

measurements of the  c ross  sec t ion  and two tensor  

analyzing powers (Ayy and &) f o r  deuteron e l a s t i c  

s c a t t e r i n g  from 3 ~ e  a t  80-MeV bombarding energy. T r i a l  

runs f o r  t h i s  experiment have been repor ted 

previous1y.l During those runs,  we found t h a t  a two 

element te lescope was not adequate f o r  observing both 

deuterons and r e c o i l  3 ~ e .  For t h i s  run we changed t o  a 

t h r e e  element te lescope,  the  middle element being a 2 

mm Ge detector .  The e l e c t r o n i c s  were a l s o  changed from 

a f a s t  t iming coincidence t o  a slow coincidence among 

t h e  te lescope elements,  s ince  i n  e a r l i e r  t e s t s  a f a s t  

t iming coincidence had proven t o  be i n e f f i c i e n t .  

During the  August run, the  germanium d e t e c t o r  

vacuum system was f a u l t y ,  and it was impossible t o  

maintain b ias  vol tage on all of the  de tec to r s .  

Consequently, the  d a t a  a r e  incomplete, and systemat ic  

e r r o r s  a r e  l i k e l y  t o  be q u i t e  large .  Measurements of 

t h e  cross  sec t ion  and t h e  T22 t ensor  analyzing power 

a r e  shown i n  Fig. 1. The e r r o r s  r e f l e c t  counting 

s t a t i s t i c s  only. Previous measurements of the c ross  

s e c t i o n  dur ing t e s t  runs were low by about 15%. 

The ana lys i s  of these  measurements i n  terms of the  

proton exchange s i n g u l a r i t y  has been descr ibed 

previous1y.l With the  present  data ,  we can c a l c u l a t e  

t h e  ex t rapo la t ion  func t ion  (see  Fig. 2) 

where z = cos 0 ,  k is the  center-ofmass  momentum, and 

zp (zp < 1) is t h e  loca t ion  of the  proton exchange 

s ingu la r i ty .  The f a c t o r  of (z - 1) removes a bound on 

t h e  radius  of convergence of the  ex t rapo la t ion  imposed 
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Figure 1. Angular d i s t r i b u t i o n  measurements of the  
d i f f e r e n t i a l  c ross  sec t ion  and T23 analyzing power f o r  
deuteron e l a s t i c  s c a t t e r i n g  from He a t  80 MeV 
bombarding energy. 



by in te r fe rence  wi th  the  Coulomb s ingu la r i ty .  The 

measurements provide values of F(z) i n  the  physical  

region between z = -1 and 1. To ob ta in  a value of the  

proton exchange res idue,  we must ex t rapo la te  F(z) t o  

zp. The usual  procedure reproduces F(z) with a 

polynomial s e r i e s  of rank L and eva lua tes  the  s e r i e s  a t  

zp. The re s idue  F(zp) should be proport ional  t o  the  

r a t i o ,  p ~ ,  of the  3 ~ e  D-state and S-state coupling 

constants.  

With the  da ta  p resen t ly  ava i l ab le ,  F(z) can be 

reproduced by a polynomial of order  6. The add i t ion  of 

t h e  term of order  6 reduces the  ch i  square of the  f i t  

by a f a c t o r  of 2. Figure  2 shows ex t rapo la t ions  us ing 

POLYNOMIAL FITS 
FOR F(Z)  

polynomials of order  5 and 6, with values of F(zp) 

equal t o  0.37 and 0.69, respect ively .  Both of these  

values  a r e  l a r g e r  than the  p red ic t ion  of Kim and 

Muslim2 of F(zp) - 0.24. At t h i s  time i t  is c l e a r  t h a t  

t h e  polynomial curves a r e  l a r g e r  than we would 

reasonably expect f o r  those  p a r t s  of the  physical  

region where the re  a r e  no measurements, so  the  

discrepancies  with the  predic ted res idue a r e  not 

s i g n i f i c a n t .  

The small  observed values  of T22 and e s p e c i a l l y  the  

c ross  s e c t i o n  re su l t ed  i n  values of F(z) much smal ler  

than the  expected residue. This makes the  

ex t rapo la t ion  t o  the  exchange pole uncer ta in .  Since 

t h e  cross  s e c t i o n  i s  a s t rong  funct ion of energy, t h i s  

r a i s e s  the  quest ion of whether the re  is a more optimal 

energy f o r  the  experiment. I f  we reduce t h e  energy, 

t h e  c ross  s e c t i o n  r i s e s ,  and measurements3 a t  10 MeV 

suggest t h a t  T22 has about the  same magnitude. Thus 

lower energies  would give  a l a r g e r  value of F(z). A 

lower bound on the  energy is  provided by the  Coulomb 

b a r r i e r .  This means t h a t  a p r a c t i c a l  energy range f o r  

t h e  experiment l i e s  between 10 and 40 MeV, i f  t he  

ex t rapo la t ion  funct ion must f a l l  w i th in  a f a c t o r  of 

five of the expected residue. We are presently 

i n v e s t i g a t i n g  the  p o s s i b i l i t y  of r epea t ing  the  

measurements a t  30 MeV. 
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Figure 2. Measurements of F(z) a s  a func t ion  of 
zPcos 8. The curves a r e  polynomial f i t s  of maximum 
orde r  5 and 6. The c ross  marks t h e  pos i t ion  of the  
r e s idue  expected from t h e  c a l c u l a t i o n s  of Ref. 2. 


