RCNP EXPERIMENT E321 PROPOSAL FOR EXPERIMENT AT RCNP 10/07/2008 Systematic measurements of discrepancy in pd breakup cross section at 250 MeV

Full Name Sho Kuroita Institution Department of Physics, Kyushu University Title or PositionD1 Address 6-10-1, Hakozaki, Higashi, Fukuoka 812-8581, Japan Phone number +81-92-642-2542 FAX number +81-92-642-2542 E-mail kuroita@phys.kyushu-u.ac.jp

Full Name Kenshi Sagara Institution Department of Physics, Kyushu University Title or PositionProfessor Address 6-10-1, Hakozaki, Higashi, Fukuoka 812-8581, Japan Phone number +81-92-642-2546 FAX number +81-92-642-2546 E-mail sagara@phys.kyushu-u.ac.jp H. Shimoda Kyushu Univ. M T. Sueta Kyushu Univ. M Y. Eguchi Kyushu Univ. M K. Yashima Kyushu Univ. M T. Noro Kyushu Univ. P T. Wakasa Kyushu Univ. AP M. Dozono Kyushu Univ. D Y. Yamada Kyushu Univ. D T. Imamura Kyushu Univ. M Y. Maeda Miyazaki Univ. A K. Hatanaka RCNP P H. OkamuraRCNP P A. Tamii RCNP APJ. Zenihiro RCNP R H. MatsubaraRCNP D D. Ishikawa RCNP M H. Kamada Kyushu Tec. Univ.P Beam tuning :0.5 days Tuning of Liquid D_2/H_2 target :0.5 days Measurement of^2H(p, pp)n reaction’s σ:4.5 days Measurement of^2H(p, p)pn reaction’s σ:2.0 days Calibration of absolute cross section :0.5 days Total :8.0 days Ring : WS course (LAS + GR)

TITLE: Systematic measurements of discrepancy in pd breakup cross section at 250 MeV SPOKESPERSON: Sho Kuroita (Department of Physics, Kyushu University) zwKenshi Sagara (Department of Physics, Kyushu University) SUMMARY OF THE PROPOSAL Investigation of three-nucleon forces (3NF) is a fundamental subject in nuclear physics. Strength of 2π-exchange 3NF (2π3NF) was determined in 1998, 41 years after the prediction by Fujita-Miyazawa (1957), by excellently solving the shortage of 3N binding energy and the problem in pd scattering cross section (Sagara Discrepancy). Our next step is to determine short-range 3NF (SR3NF) such as πρ3NF and ρρ3NF. We have already found some candidates for signs of SR3NF, that is, disagreements between experiments and calculations with 2π3NF found in analyzing powers and cross section of 3N reactions. Disagreements in cross section are severe problems and should be solved first.

In pd and nd scattering cross section at E_N = 250 MeV and in pd breakup cross section at E_{⃗p} = 247 MeV, experimental values at certain kinematical configurations are about twice larger than calculated values. Effects of 2π3NF are too small to reproduce the data. Effects of Coulomb force and relativity are estimated to be substantially smaller than the disagreement. Therefore, SR3NF are leading candidates for the cause of the disagreement. Disagreement in pd breakup cross section at intermediate energy was found first in our previous inclusive^2H(p, p_1)pn experiment at 247 MeV and θ_{p1} = 7^∘ - 20^∘. The disagreement becomes largest at place around E_{p1} = 150 MeV. The place is far from the positions of FSI and QFS, and reaction mechanism for the disagreement has not been found.

We propose, therefore, microscopic and systematic measurements of pd breakup cross section at E_p = 250 MeV. First, we measure exclusive^2H(p, p_1p_2)n cross section by detecting two protons in coincidence. By fixing θ_{p1} at 15^∘ and varying θ_{p2} from 35^∘ to 90^∘, angular dependence of the disagreement at E_{p1} = 150 MeV is systematically measured. Relation between the disagreement and collinear configuration will be examined. Second, inclusive^2H(p, p_1)pn cross section is measured systematically in a wide angular range of θ_{p1} from 10^∘ to 50^∘, to see whether different kind disagreement in cross section exists at backward angle or not. In this proposal, we do not measure A_y so as to we confine ourselves to obtain reliable data set of pd breakup cross section. Obtained data set will show clearly the feature of the discrepancy in pd breakup cross section. The data set will be useful to consider the origin of the discrepancy, and the investigation of SR3NF will be stimulated.