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1.34 Quasi Free Collision with Polarized Proton

Yoshiteru Kudo and Kiro Miyazaki

Department of Physics, Osaka City University
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There have been reported several versions of the effective nucleon-nucleon (N-N)
interactions, which are successfully used in the calculation of nucleon scattering
with nucleus. In the present paper, two different effective N-N interactions are
used to calculate both cross sections and analyzing powers for the 160(3,2p) reaction
at Ep=200 MeV. The transition amplitude T-le) for the reaction A(a,ab)C in the
distorted wave impulse approximation(DWIA) on the factorization assumption is

P ¥ - > (=)* > ¥ (-)# > =+
Tjgm(“a“b'“a“b) ) | dr xﬁ;u;(kac,r) Xﬁgué(kbC’r)
ioplE!
T e P G e @)
Uaub'uapb,r Xﬁaua aA’ar jom r) ,
where x(*) is the distorted wave function including the spin-orbit distortion and G

is the antisymmetrized off-shell transition matrix for the proton-proton scattering
given by
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Numerical calculations were carried out for the reaction 16O(;,Zp)z) at E,=200 MeV.
The calculated DWIA results of the analyzing powers and the cross sections are shown
in Fig. 1 for the knock-out of protons from the j=3/2 and 1/2 states and for the angle
combinations sets of (6., =6, = 30° ) and (6, = 30° and 6, = 65° ). The transition
matrix G is calculated by making use of the density-dependeiit Hamburg potential3).

The optical potential parameters are adopted from the paper of Comfort et al.

The experimental data are reproduced much better in terms of the effective N-N
interaction compared with the calculated results by Kitching et al.2) The effective
N-N interaction by Love-Franey5) provides almost identical results as the Hamburg
potential except the magnitude of the cross section. It was found that the contribu-
tion from the central force of the effective N-N interaction is negligibly small and
the contributions from the spin-orbit and tensor forces are of the same magnitude and
important. We will give the calculated results of the reaction 40Ca(p,2p) at Ep=200
MeV. Finally, we will discuss the factorization corrections®) and the effect of the
non-locality of the optical potential.
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Fig. 1. The 160(;,2;)) reaction at Ep= 200 MeV. The calculated DWIA results of
2)

the analyzing powers and cross sections, together with the experimental data.

The absissa is the kinetic energy of one of the final state protons.





