R CNP EXPERIMENT E207 PR OPOSAL F OR EXPERIMENT A T R CNP 27 Jan uary 2003 TITLE: W eak isoscalar resp onse of 11 B SPOKESPERSON: F ull Name Ka w abata T ak ahiro Institution Cen ter for Nuclear Study (CNS), Graduate Sc ho ol of Science, Univ ersit y of T oky o Title or P osition Researc h Asso ciate Address 2-1 Hirosa w a, W ak o, Saitama 351-0198 Phone n um b er +81-48-464-4156 F AX n um b er +81-48-464-4554 E-mail k a w abata@cns.s.u-toky o.ac.jp EXPERIMENT AL GR OUP: F ull Name Institution Title or P osition K. Hatanak a R CNP , Osak a Univ ersit y P M. F ujiw ara R CNP , Osak a Univ ersit y AP T. W ak asa R CNP , Osak a Univ ersit y RA M. Itoh R CNP , Osak a Univ ersit y Res. F ell. H. F ujita R CNP , Osak a Univ ersit y Res. F ell. H.P . Y oshida R CNP , Osak a Univ ersit y D3 K. Hara R CNP , Osak a Univ ersit y D3 H. Sak aguc hi Departmen t of Ph ysics, Ky oto Univ ersit y AP M. Y osoi Departmen t of Ph ysics, Ky oto Univ ersit y RA H. T ak eda Departmen t of Ph ysics, Ky oto Univ ersit y Res. F ell. M. Uc hida Departmen t of Ph ysics, Ky oto Univ ersit y D3 Y. Y asuda Departmen t of Ph ysics, Ky oto Univ ersit y D2 H. Akim une Departmen t of Ph ysics, Konan Univ ersit y AP K. Y amasaki Departmen t of Ph ysics, Konan Univ ersit y D3 A. T amii Departmen t of Ph ysics, Univ ersit y of T oky o RA T. Uesak a CNS, Univ ersit y of T oky o L Y. F ujita Departmen t of Ph ysics, Osak a Univ ersit y AP Y. Shim bara Departmen t of Ph ysics, Osak a Univ ersit y D3 R UNNING TIME: Installation time without b eam 1.0 da y Setup and test running time 1.5 da y Data runs 3.5 da ys BEAM LINE: Ring : WS course BEAM REQUIREMENTS: T yp e of particle d Beam energy 200 MeV Beam in tensit y � 10 nA Energy resolution � 200 k eV halo-free, small emittance BUDGET: Exp erimen tal exp enses 0 y en

R CNP EXPERIMENT E207 TITLE: W eak isoscalar resp onse of 11 B SPOKESPERSON: Ka w abata T ak ahiro SUMMAR Y OF THE PR OPOSAL It is rev ealed from the recen t studies that the isoscalar part of the neutral axial-v ector curren t pla ys a signi�can t role in w eak-in teraction pro cesses, while the iso v ector part is only tak en in to accoun t in usual calculations for the neutrino-n ucleus reactions. Since the 11 B n ucleus, whic h has b een examined as a p ossible neutrino detector to solv e the solar-neutrino problem, has di�eren t n um b ers of protons and neutrons, M1 excitations in 11 B are induced b y b oth the isoscalar and iso v ector parts of the w eak neutral-curren ts in teraction. As p oin ted out b y Bernab � eu et al. , the 11 B( � , � 0 ) cross section c hanges b y 30-40% if the isoscalar part is tak en in to accoun t. It is, therefore, imp ortan t to in v estigate the w eak isoscalar resp onse of 11 B, whic h is still unclear. Since the cross section of hadronic reactions pro vides a go o d measure for the w eak in teraction resp onse, w e recen tly measured the 11 B( 3 He, t ) and 11 B( p , p 0 ) reactions to study the w eak in teraction resp onse of 11 B, and compared the obtained transition strength with the shell mo del prediction. As a result, it w as found that the isoscalar M1 transition strengths for the 1 = 2 � 1 and 3 = 2 � 2 states are extremely quenc hed. This quenc hing of the isoscalar M1 transition strength is not predicted b y the shell mo del calculation. Our result for the isoscalar strength from the ( p , p 0 ) exp erimen t has a large systematic uncertain t y b ecause the proton scattering amplitude in the M1 transition is dominated b y the iso v ector comp onen ts due to the large j V � � =V � j v alue in the e�ectiv e in teraction. Th us, w e prop ose the precise measuremen t of the isoscalar M1 transition strength in 11 B b y using a deuteron b eam as a prob e. Because the deuteron inelastic scattering has a selectivit y for the isoscalar transition, the precise measuremen t of the isoscalar transition b ecomes p ossible. This exp erimen t will b e the �rst measuremen t of the 11 B( d , d 0 ) reaction at in termediate energy . Since the inaccuracy of the theoretical description for the isoscalar M1 transitions is caused b y the lac k of exp erimen tal data, the precise measuremen t of isoscalar strength is imp ortan t not only from the view of neutrino astroph ysics but also from n uclear ph ysics.