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Analys is  of t he  d i f f e r e n t i a l  c ross  s e c t i o n  angular  

d i s t r i b u t i o n s  measured1 f o r  the  l lBe(d,n) 12c r e a c t i o n  

a t  79 MeV i s  complete and has been accepted f o r  

pub l i ca t ion .2  The o v e r a l l  conclus ion was t h a t  

a d i a b a t i c 3  c a l c u l a t i o n s  gave b e t t e r  f i t s  t o  the  angular  

d i s t r i b u t i o n s  than convent ional  ca l cu la t ions .  

I n  order  to  i n v e s t i g a t e  whether t h i s  improvement 

is  a l s o  r e f l e c t e d  i n  the  vec to r  analyzing powers, 

measurements were made r ecen t ly  with polar ized 

deuterons  a t  t he  same energy. Adiabat ic  c a l c u l a t i o n s  

r e s u l t e d  i n  improved f i t s  t o  the  analyzing power d a t a  

bu t ,  a s  can be seen from Figure  1 f o r  the  ground s t a t e ,  
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such c a l c u l a t i o n s  with exact  f i n i t e  range and deuteron 

D s t a t e  included s t i l l  do not f i t  t h e  vec to r  analyzing 

power d i s t r i b u t i o n s  very well .  This is  t y p i c a l  of t he  

q u a l i t y  of agreement between ca l cu la t ed  and measured 

analyzing power angular  d i s t r i b u t i o n s  f o r  each of the  

s t a t e s  s tud ied  except f o r  the 2+ s t a t e  a t  4.44 MeV 

where the  disagreement is  even more s t r i k i n g  a s  seen i n  

Fig  2. I f  one focusses  only on the  d a t a  f o r  these  two 

s t a t e s  both of which a r e  populated by R = l  t r a n s f e r s ,  

with the  ground s t a t e  involving J=R+1/2 and the  4.4 MeV 

s t a t e  J=R-1/2, one sees  an example of a  t rend i n  the  

da ta .  The analyzing power d i s t r i b u t i o n s  f o r  s t a t e s  

where J=R+1/2 a r e  q u a l i t a t i v e l y  b e t t e r  f i t  than those 

where J=R-1/2 i n  t h a t  t he  da ta  f o r  the  l a t t e r  case  

r i s e s  much more r ap id ly  a t  angles  g r e a t e r  than 20 
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Figure  1. Experimental and ca l cu la t ed  analyzing powers 
~ C . "  (deg) 

f o r  t he  0.00 MeV O+ s t a t e  i n  12c  exc i t ed  i n  l lB(d,n) a t  
79 MeV. The s o l i d ,  dashed and dot-dash curves 
correspond re spec t ive ly  t o  a d i a b a t i c  c a l c u l a t i o n s  i n  Figure  2. Experimental and ca l cu la t ed  analyzing powers 
approximate f i n i t e  range, i n  exact  f i n i t e  range (EFR) f o r  the  4.44 MeV 2' s t a t e  i n  12c. The curves r ep resen t  
wi th  deuteron S-s ta te  only,  and i n  EFR with  deuteron the  equ iva len t  c a l c u l a t i o n s  f o r  the  2+ s t a t e  a s  those  
S- and D-state con t r ibu t ions  added coherent ly .  i n  Fig. 1. 



deg rees  than  the  c a l c u l a t i o n s  d e s p i t e  t he  i n c l u s i o n  of 

e x a c t  f i n i t e  range and the  deu t e ron  D s t a t e .  

The e f f e c t s  of two s t e p  p roces se s  i n  t he  

t r a n s i t i o n  t o  t he  4.44 MeV s t a t e  have been i n v e s t i g a t e d  

a s  was t h e  use of a bound s t a t e  geometry ob t a ined  from 

e l a s t i c  s c a t t e r i n g  form f a c t o r s  but t h e  r e s u l t s  were 

n o t  s i g n i f i c a n t l y  d i f f e r e n t  from. those  us ing  s i n g l e  

s t e p  t r a n s f e r s  o r  a s t anda rd  bound s t a t e  geometry. 

A paper summarizing t he se  r e s u l t s  i n  more d e t a i l  

ha s  been prepared  but t h e  i n a b i l i t y  t o  ach i eve  good 

f i t s  t o  t h e  d a t a  is  unaccounted f o r  a t  p re sen t .  
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S p e c t r o s c i p i c  f a c t o r s  have been e x t r a c t e d  f o r  t h e  of DWBA and Johnson-Soper a d i a b a t i c  approximat ion  

0.0, 1.78, 4.61, 4.97, and 6.28 MeV s t a t e s  e x c i t e d  by (JSAA) c a l c u l a t i o n s .  The JSAA c a l c u l a t i o n s  g e n e r a l l y  

t h e  2 7 A l ( d , n ) 2 8 ~ i  r e a c t i o n  a t  78.9 MeV i n c i d e n t  provided a b e t t e r  d e s c r i p t i o n  of t h e  d a t a ,  w i t h  

deu t e ron  energy.  Ad iaba t i c  c a l c u l a t i o n s  us ing  the  r ea sonab le  a b s o l u t e  spec t ro scop ic  f a c t o r s .  An upper 

method of Johnson and soper l  have been found t o  f i t  t h e  l i m i t  (<5%) t o  t h e  amount of pro ton  two-particle- 

c r o s s  s e c t i o n  angu la r  d i s t r i b u t i o n s  w e l l  and b e t t e r  two-hole ground s t a t e  c o r r e l a t i o n s  i s  ob t a ined  from the  

t han  s t anda rd  D W U C K ~ ~  ca l cu l a t i ons3 .  I n  a d d i t i o n ,  i t  c r o s s  s e c t i o n s  f o r  t he  unresolved doub le t  of p o s i t i v e  

ha s  been p o s s i b l e  t o  de termine  t he  spec t ro scop ic  p a r i t y  s t a t e s  near  2.3 MeV of e x c i t a t i o n .  Th i s  work is  

f a c t o r s  f o r  t he  6', T=O s t a t e  a t  11.57 MeV and the  i n  p r e p r i n t  form. 

6', T=l s t a t e  a t  14.36 MeV from t h i s  d a t a  wi th  about 20 The q u a l i t y  of agreement between t h e  c a l c u l a t e d  

pe rcen t  u n c e r t a i n t i e s .  A few d e t : a i l s  must be c l a r i f i e d  and measured v e c t o r  ana lyz ing  power angular  

b e f o r e  t h i s  work, which is  i n  p r e p r i n t  form, i s  ready d i s t r i b u t i o n s  i s  no t  very  good f o r  t h e  dominant 

f o r  p u b l i c a t i o n .  7/2' ground s t a t e  e x c i t a t i o n  a l t hough  t h e  g e n e r a l  t r end  

Vector  ana lyz ing  powers f o r  t h e  4 8 ~ a ( d , n ) 4 9 ~ c  of t h e  d a t a  is  reproduced a s  s een  i n  Fig. 1. It i s  

r e a c t i o n  a t  78.7 M e V  have been measured t o  complement c l e a r  from t h i s  d a t a  and from the  11g(d,n)12c v e c t o r  

t h e  c r o s s  s e c t i o n  d a t a  measured previous ly .1  Ana lys i s  ana lyz ing  power da t a4  t h a t  i t  i s  n o t  p o s s i b l e  t o  o b t a i n  

o f  t h e  f u l l  s e t  of d a t a  has been c a r r i e d  ou t  i n  terms good f i t s  t o  ana lyz ing  power d a t a  f o r  (d,n) r e a c t i o n s  




