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SUMMARY OF THE PROPOSAL

In the RCNP-E59 and E131 experiments, differential cross sections and a complete set of
polarization observables have been measured for the quasielastic (~p, ~n) reaction on 12C at Tp

= 346 MeV and θlab = 22◦ (q ' 1.7 fm−1). In this momentum transfer region, the isovec-
tor spin-longitudinal interaction is attractive where the one-pion exchange is dominant. The
spin-longitudinal IDq and two spin-transverse, IDp and IDn, polarized cross sections have been
deduced. The theoretically expected enhancement in the spin-longitudinal mode is observed, and
the observed enhancement is reasonably reproduced by the distorted wave impulse approxima-
tion (DWIA) calculations employing random phase approximation (RPA) response functions.
On the other hand, the theoretically predicted quenching in the spin-transverse mode is not
observed. The observed IDp and IDn are not quenched, but rather enhanced relative to the
DWIA+RPA predictions. The small enhancement in IDp might be resolved by considering the
short-range tensor correlations. However, the large enhancement in IDn could not be resolved.

Since the relevant nucleon-nucleon (NN ) t-matrix component is different between IDp and
IDn, a possible explanation is that the NN interaction is modified in the nuclear medium, and
thus the t-matrix component relevant to IDn (B-term in the KMT representation) is enhanced
compared with the free-space value. Recently, in the E313 experiment at RCNP, the cross
section for the exclusive 1s1/2 knockout 12C(p, np) reaction was measured, and the data has
been compared with the cross section for the exclusive 1s1/2 knockout 12C(p, 2p) reaction. The
result suggests that the n(p, n)p cross section in the nuclear medium is enhanced compared with
the free space value.

The enhancement observed in the exclusive (p, np) reaction would responsible for the “un-
expected” enhancement in IDn for the inclusive (p, n) reaction. In order to investigate the
medium effects on each term of the NN t-matrix, a complete set of Dij should be measured.
For the first measurement, we propose to measure the polarization transfer DNN for the 1s1/2

knockout (~p, ~np) reaction since the significant discrepancy is observed in DNN for the inclusive
12C(~p, ~n) reaction whereas the other Dij are reasonably reproduced by the calculations. Thus it
is very interesting to investigate whether the DNN for the exclusive (~p, ~np) in the nuclear field
is different from that in the free space or not. Furthermore, the measurement of DNN does not
require the use of a special magnet for the neutron spin rotation. Thus the measurement of
DNN is suitable for the first measurement investigating nuclear medium effects on Dij .




