RCNP EXPERIMENT E218

PROPOSAL FOR EXPERIMENT AT RCNP 22 July, 2003 TITLE:

Determination of the Gamow-Teller unit cross section σ̂_{GT} at 300 MeV SPOKESPERSON:

Name Hideyuki Sakai Institution Department of Physics, University of Tokyo Title or Position Professor Address 7-3-1, Hongo, Bunkyo-ku, Tokyo 113-0033, Japan. Phone number +81-(0)3-5841-4237 FAX number +81-(0)3-5841-7642 E-mail sakai@phys.s.u-tokyo.ac.jp

EXPERIMENTAL GROUP:

Name Institution Title or Position Kentaro Yako Dep. of Physics, Univ. of Tokyo (RA) Yukie Maeda Dep. of Physics, Univ. of Tokyo (D3) Michio Hatano Dep. of Physics, Univ. of Tokyo (D3) Takaaki Saito Dep. of Physics, Univ. of Tokyo (D2) Hironori Kuboki Dep. of Physics, Univ. of Tokyo (M2) Masaki Sasano Dep. of Physics, Univ. of Tokyo (M1) Tomotsugu Wakasa Dep. of Physics, Kyushu Univ. (AP) Kichiji Hatanaka RCNP, Osaka Univ. (P) Yasuhiro Sakemi RCNP, Osaka Univ. (AP) Atsushi Tamii RCNP, Osaka Univ. (AP) Youhei Shimizu RCNP, Osaka Univ. (D3) Kunihiro Fujita RCNP, Osaka Univ. (D1) Yuji Tameshige RCNP, Osaka Univ. (M2) Yoshitaka Fujita Dep. of Physics, Osaka Univ. (AP) Takahiro Kawabata CNS, Univ. of Tokyo (RA) Kimiko Sekiguchi RIKEN (PD) Hiroyuki Okamura CYRIC, Tohoku Univ. (P) Kenji Suda Dep. of Physics, Saitama Univ. (D3) M.B. Greenfield International Christian Univ. (P)

RUNNING TIME: Test running time for setting up experiment 1 day overhead 0.5 days Data runs 6.5 days BEAM LINE: WS course + LAS BEAM REQUIREMENTS: Type of particle proton Beam energy 300 MeV Beam intensity 500 nA Energy resolution ≤ 0.5 MeV (FWHM) halo-free, small emittance BUDGET: Experimental expenses 1,200,000 yen Travel plan 600,000 yen Total 1,800,000 yen

RCNP EXPERIMENT E218

TITLE:

Determination of the Gamow-Teller unit cross section σ̂_{GT} at 300 MeV

SPOKESPERSON: Hideyuki Sakai

SUMMARY OF THE PROPOSAL

The quenching value Q of the Gamow-Teller (GT) strength plays a key role in spinisospin physics. Recently we have succeeded to extract the value of Q = 0.89 ± 0.04(sta + MDA) ± 0.04(IVSM) apart from the systematic uncertainty of the GT unit cross section of Δσ̂_{GT} = ±15%. We would like to reduce the uncertainty originating from the unit cross section of σ̂_{GT} to improve the reliability for Q.

For this purpose, we propose to determine the σ̂_{GT} values for^{58}Ni and^{120}Sn at 300 MeV to an accuracy of 3% (statistical). This allows us to deduce the σ̂_{GT} value for 90Zr in 5% statistical accuracy.

The GT transitions of the^{58}Ni,^{120}Sn(p, n) reactions will be measured at 300 MeV at 0^∘ by using the (n, p) facility with an energy resolution of 700 keV. The σ̂_{GT} value can be obtained by comparing the measured cross sections with the B(GT) values of corresponding states obtained by the^{58}Ni,^{120}Sn(^3He,t) reactions at 140 MeV/u with an energy resolution of 35 keV.