R CNP EXPERIMENT E148 PROPOSAL FOR EXPERIMENT A T R CNP 28 Jan 2000 TITLE: Neutron and Decay from Hole States in Ligh t Nuclei SPOKESPERSONS: Masaru Y osoi Institution Research Cen ter for Nuclear Physics, Osak a Universit y Phone/F AX num b er +81-6-6789-8932 / +81-6-6789-8899 E-mail yosoi@rcnp.osak a-u.ac.jp Hidenori T o y ok a w a Institution Japan Synchrotron Radiation Research Institute (JASRI) Phone/F AX num b er +81-791-58-1842 / +81-791-58-0830 E-mail toy ok a w a@spring8.or.jp EXPERIMENT AL GR OUP: Name Institution Title or Position Mamoru F ujiw ara RCNP , Osak a Universit y (AP) T estuo Noro RCNP , Osak a Univ ersit y (AP) Hisak o F ujim ura RCNP , Osak a Universit y (D3) Hidetomo Y oshida RCNP , Osak a Universit y (D2) Emi Oba y ashi RCNP , Osak a Universit y (D1) Harutak a Sak aguc hi Department of Physics, Ky oto Universit y (AP) Masanobu Nak am ura Department of Physics, Ky oto Universit y (L) Hiro yuki T ak eda Departmen t of Physics, Kyoto Universit y (D3) Masatoshi Itoh Department of Physics, Kyoto Universit y (D3) T ak ahiro Kaw abata Department of Ph ysics, Kyoto Universit y (D2) T ak atsugu Ishik a w a Department of Physics, Ky oto Universit y (D1) Mak oto Uchida Department of Physics, Kyoto Universit y (M2) Y uusuk e Y asuda Department of Physics, Ky oto Universit y (M1) Hidetoshi Akim une Department of Physics, Konan Universit y (L) Kaoru Y amasaki Departmen t of Physics, Konan Univ ersit y (M2) Y oshitak a Itow ICRR, Universit y of T oky o (A) Kazuy oshi Kobay ashi ICRR, Universit y of T oky o (D1) Hiro y asu Ejiri Nuclear Physics Lab., Universit y of W ashington (P) T aiic hi Y amada Kan to Gakuin Universit y (AP) R UNNING TIME: Installation time without b eam 3 days T est running time for exp eriment 2 days Data runs 8 days BEAM LINE: Ring : WS course BEAM REQUIREMENTS: T yp e of particle unp olarized p Beam energy 392 MeV Beam intensit y � 20 nA An y other requirements energy resolution � 300 keV halo-free, small emittance BUDGET: Exp erimental exp enses 2,800,000 yen T ra v el plans 14 participants should b e supp orted by RCNP

R CNP EXPERIMENT E148 TITLE: Neutron and Decay from Hole States in Ligh t Nuclei SPOKESPERSONS: Masaru Y osoi and Hidenori T o y ok a w a SUMMAR Y OF THE PR OPOSAL In order to understand microscopic structures of deep-hole states and their fragmenta- tion mechanism, we ha v e measured the 12 C( p; 2 p ) 11 B � and 16 O( p; 2 p ) 15 N � reaction at E p = 392 MeV together with decay charged particles from s -hole states in 11 B and 15 N under the previous E81 and E110 exp eriments. Our results can not b e repro duced by the statistical model calculation using the co de CASCADE but are qualitatively consistent with the cal- culation in the microscopic cluster mo del with the S U (3)( � ) = (04) wa v e function for the 11 B( s -hole) and the S U (3)( � ) = (00) for 15 N( s -hole). A recent shell mo del calculation shows that the s -hole states split into tw o or more components. In the case of 11 B( s -hole), some bump structures are observed in our exp eri- men tal excitation sp ectrum, while those are not clear for the 15 N( s -hole). As each bump has appro ximately a di�erent con�guration, e.g., S U (3)[4421](04) or S U (3)[443](04) comp onent for the 11 B( s -hole), it is predicted that the relativ e ratio of decay particles is di�erent in eac h bump. The branching ratio of neutron decay in di�eren t excitation energy region is one of the k ey p oin ts to study those bump structures as well as it mak es the measurement of fragmen tation of deep-hole states complete. Whether the particles decay to the ground states or to excited states of the residual nuclei is another interesting issue. In our E110 results, the deca y to ground state is dominant for each particle in the 11 B( s -hole) case, while the decay to excited states are mainly o ccurred in the 15 N( s -hole). Ho w ev er, exp erimental decay ratios betw een the ground state and excited states hav e su�ered large e�ects due to the rather high threshold of the detection energy . Measurements of deexcitations from the residual daughter n uclei help to reduce ab ov e ambiguities. In the presen t prop osal, w e w ould lik e to measure neutron and decays from the proton s -hole state in 11 B and 15 N. The decay of 15 N s -hole state is also related with the nucleon deca y measurement using water � Cerenko v detectors. The probability of the high-energy ( � 15 MeV) deca y can esp ecially give useful information for the searc h of invisible nucleon deca y ( n ! � � � � ) mo de.