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SPIN EFFECTS IN NUCLEON-NUCLEON ELASTIC SCATTERING 

Kent M. Terwil l iger 
The University of Michigan, Ann Arbor, Michigan 48109 

Three papers Involving spin effects in hlgh momentum transfer 
nucleon-nucleon elast ic scattering are br ie f ly  summarized. 

POLARIZATION IN LARGE ANGLE PROTON-NEUTRON ELASTIC SCATTERING* 

Y. Makdisi, M.L. Marshak, B. Mossberg, E.A. Peterson, K. Ruddick 
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Minneapolis, Minnesota 55455 

J.B. Roberts 
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The authors have measured the large angle p o l a r i z a t l o n  asymmetry 
A in the proton-neut ron e l a s t i c  sca t te r i ng  at 2,3, and 6 GeV/c using 
the po la r l zed  proton beam at the Argonne ZGS and a l i q u i d  deuterium 
ta rge t .  These measurements, the f i r s t  at high energy, show that  A 
is large (20-40%) and negat ive at the la rger  angles,  la rger  and 
opposite slgn to pp scattering, and wlth no decrease with incident 
energy, unlike the ear l ier  data at smaller angles. At 90~ where 
A for pp is constrained to be zero because of part ic le identi ty, the 
np asymmetry Is increasing wlth energy, reaching approximately 
-.3 at 6 GeV/c, in conf l ic t  with the basic constituent interchange 
model which predicts A for np scattering to be 0 at 90=CM. 
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SPIN-SPIN FORCES IN 6 GeV/c NEUTRON-PROTON ELASTIC SCATTERING 

ENERGY DEPENDENCE OF SPIN-SPIN EFFECTS IN p-p ELASTIC SCATTERING 
AT 90~ 
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In the two-spln experiment n§247 we measured do/dt at 
2 P~= 0.8 and l.O (GeV/c) 2 at 6 GeV/c. We used the 6 GeV/c 53% 

polarized neutrons from the 12 GeV/c polarized deuteron beam at 
the Argonne ZGS, and scattered them from our 759 polarized proton 
target. Both spins were oriented perpendicular to the scattering 
plane. We found interesting ~pin-spin effects in n-p elastic 
sca t te r i ng :  Ann=-.17• at P = 0 .8 ,  and Ann=-.19 • at  p2 = l.O 
(GeV/c) z. These values are la rger  in magnitude and opposi te  i~ sign 
from Ann in pp e l a s t i c  sca t t e r i ng  at  6 GeV/c at the same pZ The 
basic c o n s i t i t u e n t  interchange model p red ic ts  the np Ann to be - .44 .  

In the two-spin experiment p§247247 the energy dependence of  
the s p i n - p a r a l l e l  and s p i n - a n t i p a r a l l e l  c ross-sec t ions  at 90~ w i th  
spins normal to the sca t te r i ng  plane, was measured for  beam momenta 
between 6 GeV/c and 12.75 GeV/c. The r a t i o  (do/dt )  . . . .  l l e l :  
(do/dt)anti~arallel is about 1.2 up to 8 GeV/c and ~ e n  Increases 
rap id ly  to ~ va|ue o f  almost 4 near l l  GeV/c (Ann goes from approx- 
imately . l  to .6 ) .  The highest  momenta points suggest that  the 
ra t i o  may reach a l i m i t i n g  value of  about 4. When p lo t ted  aga ins t  
p2 th is  rapid increase in cross sec t ion  r a t i o  c lose ly  matches that  
c~served e a r l i e r  at the f i xed  labora tory  momentum of 11.75 GeV/c, 
vahere the sca t te r i ng  angle was va r i ed .  This c lose correspondence 
suggests that  the pure spin cross sect ions may be mainly dependent 

o on P~ In the hard sca t te r i ng  region.  The data are in strong 
disagreement w i th  the basic cons t i t uen t  interchange model, which 
predic ts  a c ross-sec t ion  r a t i o  of  2. 

This work was supported by the U.S. Department o f  Energy 




