RCNP EXPERIMENT E157 PR OPOSAL F OR EXPERIMENT A T R CNP 28 August 2000 Study of the Spin Dep endent 3 He-Nucleus Interaction at 450 and 300 MeV Sp ok esp erson: Name Junichiro Kamiya Name Kic hiji Hatanak a Institution RCNP , Osak a Universit y Institution R CNP , Osak a Universit y Title Do ctor course student Title Professor Address 10-1, Mihogaok a, Ibaraki, Address 10-1, Mihogaok a, Ibaraki, Osak a 567-0047 Osak a 567-0047 Phone num ber +81-6-6879-8935 Phone num b er +81-6-6879-8928 F AX num ber +81-6-6879-8899 F AX num ber +81-6-6879-8899 E-mail k amiy a@rcnp.osak a-u.ac.jp E-mail hatanak a@rcnp.osak a-u.ac.jp EXPERIMENT AL GR OUP: Name Institution Title or Position T. Noro RCNP , Osak a Universit y AP M. Y osoi R CNP , Osak a Universit y RA T. W ak asa RCNP , Osak a Univ ersit y RA H. Y oshida RCNP , Osak a Univ ersit y D3 E. Obay ashi R CNP , Osak a Universit y D2 D. Hiro ok a RCNP , Osak a Universit y M2 Y. Kitamura RCNP , Osak a Universit y M1 Y. Shimizu RCNP , Osak a Universit y M1 H. Sak aguc hi Departmen t of Ph ysics, Ky oto Universit y AP T. Kaw abata Departmen t of Ph ysics, Ky oto Universit y D3 M. Uchida Departmen t of Ph ysics, Ky oto Univ ersit y D1 Y. Y asuda Department of Physics, Kyoto Universit y M2 R UNNING TIME: 14 da ys BEAM LINE: Ring: WS course, Grand Raiden BEAM REQUIREMENTS: Type of Particle 3 He Beam Energy 450, 300 MeV Beam Intensit y 1 - 50 pnA Energy Resolution � 200 keV BUDGET: Exp erimental exp enses 2,500,000 1

RCNP EXPERIMENT E157 Study of the Spin Dep endent 3 He-Nucleus Interaction at 450 and 300 MeV SPOKESPERSON: Junichiro Kamiya, Kic hiji Hatanak a SUMMAR Y OF THE PROPOSAL In teractions b etw een complex n uclei are most fundumental sub jects in nuclear physics and man y studies hav e b een p erformed b oth exp erimentally and theoretically . The spin de- p endence of the n ucleus-n ucleus interaction is of sp ecial interest b ecause it closly related to the n uclear strucure and reaction mechanism as well as to the spin dep endence of the inter- action b etw een constituent particles. There hav e b een intensiv e studies on spin dep endent deuteron-nucleus interactions and contin uum-discretized coupled-channels(CDCC) calcula- tions ha v e shown that the breakup e�ect is the key to understanding the exp erimental data, since a strong coupling app ears b etw en the elastic channel and breakup channels. Study of the spin dep endent interaction b et w een 3 He and nuclei at intermediate energy region is esp ecially in teresting b ecause the reaction mechanism is simple. There are theoretical inv estigations based on folding mo dels which is a starting p oint to understand the 3 He-nucleus interaction microscopically . They employ ed tw o types of folding mo dels, the single-folding mo del and the double-folding mo del, which predict the 3 He-n ucleus central and spin-orbit p otentials. They could obtain precise �ts to the cross section data by renormalizing the central comp onents of the folding p otentials. The folding spin-orbit p oten tial predicts large v alue of the analyzing p o w er for the 3 He elastic scattering. Ths spin-orbit p otential has also a large e�ect on the cross section in a wide range of the scattering angle. This e�ect is signi�can t enough to a�ect the results of the optical-mo del analysis of the cross section data using the cen tral p otential alone. It is strongly demanded to measure the p olarization observ ables of 3 He-nucleus collisions in order to understand 3 He-nucleus interactions and raction mechanisms. In this exp erimen t, we measure the angular distribution of the p olarization for 3 He elastic scattering o� 12 C, 58 Ni and 208 Pb at 450 and 300 MeV. Angular range cov ers from 5 � to 20 � (25 � for 12 C) in the cen ter of mass system, where it is p ossible to distingush predictions by tw o folding mo dels(SF and DF) and obtain the spin-orbit p otential in the optical mo del. 2