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Study of the ~p + ~3He Backward Elastic Scattering
at 200 - 400 MeV

SPOKESPERSON: Kichiji Hatanaka

SUMMARY OF THE PROPOSAL

We propose to measure the differential cross section and the spin-spin corre-
lation Cyy of the p-3He elastic backward scattering at 200 - 400 MeV. There
are several cross section data on the elastic backward scattering and mainly
at energies higher than 400 MeV. Our calculations show that at the energy
region of the RCNP Ring Cyclotron, the cross section and spin-spin correla-
tions are sensitive to the 3He wave function and the reaction mechanisms (see
[?] and Appendix to this proposal), namely:

(1) There are three kinematical regions where different mechanisms deter-
mine the proton-3He backward elastic scattering: up to Tp ∼ 200 MeV the
one deuteron exchange (ODE) dominates; between 200 < Tp < 1000 MeV
the reaction is dominated by rescattering of the intermediate pion off the
intermediate deuteron (PI) and at higher energies the dominating mech-
anism is direct proton interaction (DIR). The same must be true also for
other backward scattering reactions with the lightest nuclei at interme-
diate energies.

(2) The results obtained here give a confirmation that the intermediate πd →
dπ resonance scattering is responsible for the enhancement observed in
the differential cross section at 0.4 < Tp < 0.8 GeV.

(3) All the mechanisms, ODE, DIR and PI, are deeply connected with the
3He structure. Elastic backward scattering of protons off 3He can be used
as a source of the information about the 3He structure at short distances.

¿From this experiment, definite conclusions can be drawn about the structure
of 3N system at short distances, in particular about the role of 3N force in
3He. Experimental confirmation of the sharp structure in the cross section and
Cyy predicted by our calculations is also important to understand the reaction
mechanism and to derive general conclusions concerning use of this reaction
as a source of the information about 3He wave function at short distances.

Proposed measurements will contribute to the world data base for study of
spin dependent NN and 3N forces at intermediate energies significantly, since
they will cover the large range of momentum between two nucleon pair and a
nucleon in the 3He wave function.
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