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SUMMARY OF THE PROPOSAL

Study on three-nucleon scatterings based on modern NN forces has matured in
recent years, and computationally accurate solutions of the three-nucleon (3N) Faddeev
equation can be achieved. In addition to the first signal on 3NF effects resulting
from discrete states, strong 3NF effects were observed around the minima of the Nd
elastic scattering cross section at incoming nucleon energies higher than about 60 MeV.
This discrepancy between the data and predictions based exclusively on NN forces
could be largely removed by including the 27-exchange TM 3NF, properly adjusted to
reproduce the 3H binding energy in the 3N Hamiltonian. A recent study at RIKEN
shows that the inclusion of the 3NF does not always improve the description of precise
data taken at intermediate deuteron energies. In the E146 at RCNP, we measured the
angular distributions of the cross section, the proton analyzing power and all proton
polarization transfer (PT) coefficients of pd elastic scattering at 250 MeV. Experimental
data were compared with rigorous Faddeev calculations. Overall, these results clearly
indicate that the spin structure of 3NF is not properly described by present day models.

It is important to investigate 3NF effects on other observables with various combina-
tions of spin and isospin in outgoing channels. In the E215, we proposed to measure the
tensor analyzing powers, Ag;, Ay, and A, of the breakup reaction: d+ p — (pn)is,+p
at 200 MeV. This reaction is a supplementary process at almost the same kinematics
as the Nd elastic scattering but with a different relative role of 2NF and 3NF'. The last
B-PAC partly approved the beam time to measure Ay, and to develop the deuteron
beam with the polarization axis in the horizontal plane. We measured A, and A,, of
the process and also showed we can manipulate the deputeron spin in the horizontal
plane. In this proposal, we measure the tensor analyzing powers A,, and A,,. The
angular distribution of the elastic scattering cross section is also measured to complete
the data base at the present incident energy. The absolute value of the cross section is

obtained with a gas target and a double slit system.



