R CNP EXPERIMENT E204 PR OPOSAL F OR EXPERIMENT A T R CNP 27 Jan uary 2003 TITLE: Structure and deca y of the s -hole state in 6 He SPOKESPERSON: F ull Name Masaru YOSOI Institution Departmen t of Ph ysics, Ky oto Univ ersit y Title or P osition Instructor Address Kitashirak a w a-oiw ak e-c ho, Saky o, Ky oto 606-8502 Phone n um b er +81-75-753-3832 F AX n um b er +81-75-753-3887 E-mail y osoi@ne.scph ys.ky oto-u.ac.jp EXPERIMENT AL GR OUP: F ull Name Institution Title or P osition Harutak a SAKA GUCHI Dept. of Ph ysics, Ky oto Univ ersit y (AP) Hiro yuki T AKED A Dept. of Ph ysics, Ky oto Univ ersit y (PD) Mak oto UCHID A Dept. of Ph ysics, Ky oto Univ ersit y (D 3) Y usuk e Y ASUD A Dept. of Ph ysics, Ky oto Univ ersit y (D 2) Satoru TERASHIMA Dept. of Ph ysics, Ky oto Univ ersit y (M2) Satoshi KISHI Dept. of Ph ysics, Ky oto Univ ersit y (M1) Mamoru FUJIW ARA R CNP , Osak a Univ ersit y (AP) Masatoshi ITOH R CNP , Osak a Univ ersit y (PD) Hidetomo P . YOSHID A R CNP , Osak a Univ ersit y (JSPS F ello w) Keigo HARA R CNP , Osak a Univ ersit y (D 3) Kohsuk e NAKANISHI R CNP , Osak a Univ ersit y (M2) Keigo KA W ASE R CNP , Osak a Univ ersit y (M2) T amio Y AMA GA T A Dept. of Ph ysics, Konan Univ ersit y (P) Hiroaki UTSUNOMIY A Dept. of Ph ysics, Konan Univ ersit y (P) Hidetoshi AKIMUNE Dept. of Ph ysics, Konan Univ ersit y (AP) Kaoru Y AMASAKI-HARA Dept. of Ph ysics, Konan Univ ersit y (D 3) Shin taro NAKA Y AMA Dept. of Ph ysics, Univ. of T okushima (P) Ken-ic hi FUSHIMI Dept. of Ph ysics, Univ. of T okushima (AP) Masa y oshi T ANAKA Kob e T okiw a Jr. College (P) T ak ahiro KA W ABA T A CNS, Univ. of T oky o (A) Hidenori TO YOKA W A JASRI, SPring-8 (R) R UNNING TIME: Installation time without b eam 2 da ys T est running time for exp erimen t 0.5 da ys Data runs 6.0 da ys BEAM LINE: Ring : WS course BEAM REQUIREMENTS: T yp e of particle (p olarized) p Beam energy 392 MeV Beam in tensit y � 50 nA Other requiremen ts energy resolution � 200 k eV (halo-free, small emittance) BUDGET: Exp erimen tal exp enses 300,000 y en T ra v el plans - 16 participan ts should b e supp orted b y R CNP

R CNP EXPERIMENT E204 TITLE: Structure and deca y of the s -hole state in 6 He SPOKESPERSON: Masaru YOSOI SUMMAR Y OF THE PR OPOSAL It is prop osed to study the structure and fragmen tation of the s -hole state in 6 He via the quasifree 7 Li( p; 2 p ) reaction at 392 MeV inciden t energy . Charged particles de- ca ying from the s -hole state in 6 He will b e measured in coincidence with t w o emerging protons of the ( p; 2 p ) reaction. The recoil momen tum dep endence of the cross sections of the p - and s -hole states in 6 He will b e also measured in order to in v estigate the re- action mec hanism and to estimate the non-quasifree bac kground around the excitation energy region of the s -hole state. In the previous E110/E148 exp erimen ts, w e measured the particle deca ys of the s -hole states in 11 B and 15 N and triton-deca y probabilities w ere found to b e large compared to � -deca y for b oth s -hole states despite their smaller Q -v alues than those of � -deca y . This supp orts the selection rule for fragmen tations of do orw a y s -hole states in ligh t n uclei predicted b y the microscopic SU(3)-cluster mo del. In the case of 6 He, the mean free path of an s -hole is m uc h larger than the n uclear radius and, therefore, the direct deca y pro cess is exp ected to b e dominan t, while the statistical deca y w as deduced to b e more than half for the deca y of the 15 N( s -hole). Moreo v er, the threshold energy of t + t deca y (12.3 MeV) is m uc h larger than that of the � + 2 n deca y (0.97 MeV) in 6 He. Th us, to study the partial fragmen tation widths of the 6 He( s -hole) is m uc h in teresting b ecause the escap e and spreading widths are exp ected to b e clearly separated. Since the 6 He( s -hole) state is giv en as the ( s ) 3 ( p ) 3 con�guration according to the simple shell mo del, the sp ecial atten tion is paid to the t + t deca y that is considered to b e dominan t b y the selection rule due to the spatial SU(3) symmetry . On the other hand, in the recen t measuremen t of the 6 Li( 7 Li, 7 Be) reaction, a resonance with large binary triton deca y w as found at E x ( 6 He) � 18MeV, whic h suggests a di-triton cluster structure. It is, ho w ev er, not clear if this resonance has the same origin as the s -hole state b ecause the p eak energy of the resonance is a few MeV higher than the cen tral energy of the s -hole state. One of the main purp oses of the presen t w ork is to elucidate the relev ance b et w een the di-triton cluster structure and the s -hole state in 6 He.