R CNP EXPERIMENT E206 PR OPOSAL F OR EXPERIMENT A T R CNP 26 Jan uary 2003 TITLE: Energy dep endence of A xx discrepancy in pd radiativ e capture SPOKESPERSON: F ull name Kenshi Sagara Institution Departmen t of Ph ysics, Kyush u Univ ersit y Title of P osition Professor Address Hak ozaki 6-10-1, Higashi-ku, F ukuok a, 812-8581 Japan Phone n um b er +81-92-642-2546 F ax n um b er +81-92-642-2546 E-mail sagara@kutl.kyush u-u.ac.jp EXPERIMENT AL GR OUP: Kenshi Sagara Departmen t of Ph ysics, Kyush u Univ ersit y (P) T etsuo Noro Departmen t of Ph ysics, Kyush u Univ ersit y (P) T ak ashi Kudoh Departmen t of Ph ysics, Kyush u Univ ersit y (M1) Masato Shiota Departmen t of Ph ysics, Kyush u Univ ersit y (M1) Shinsuk e Simomoto Departmen t of Ph ysics, Kyush u Univ ersit y (M1) T ak ashi Ishida Departmen t of Ph ysics, Kyush u Univ ersit y (D1) T ak ahisa Y onem ura Departmen t of Ph ysics, Kyush u Univ ersit y (M1) Sh un Asa ji Departmen t of Ph ysics, Kyush u Univ ersit y (M1) K. Hatanak a R CNP , Osak a Univ ersit y (P) Y. Sak emi R CNP , Osak a Univ ersit y (AP) T. W ak asa R CNP , Osak a Univ ersit y (A) H. Y oshida R CNP , Osak a Univ ersit y (RA) J. Kamiy a R CNP , Osak a Univ ersit y (D3) Y. Shimizu R CNP , Osak a Univ ersit y (D1) K. F ujita R CNP , Osak a Univ ersit y (M2) Y. T ameshige R CNP , Osak a Univ ersit y (M1) A. T amii Departmen t of Ph ysics, Univ ersit y of T oky o (A) H. Kub oki Departmen t of Ph ysics, Univ ersit y of T oky o (M1) R UNNING TIME: Installation time without b eam 3 da ys Dev elopmen t of device 1 da ys T est running time for exp erimen t 1 da ys Data runs 5 da ys BEAM LINE: Ring:WS course BEAM REQUIREMENTS: T yp e of particle p olarized d Beam energy 140 MeV Beam in tensit y � 10 nA An y other requiremen ts no hallo BUDGET: Exp erimen tal exp enses 750,000 y en (including tra v el exp enses of 400,000 y en)

R CNP EXPERIMENT E206 TITLE: Energy dep endence of A xx discrepancy in pd radiativ e capture SPOKESPERSON: Kenshi Sagara SUMMAR Y OF THE PR OPOSAL In tro duction of a 2 � -exc hange 3N force (2 � 3NF) has succeeded in excellen tly elim- inating large discrepancies b et w een 3-n ucleon (3N) exp erimen ts and calculations based on 2-n ucleon forces (2NF) in 3N binding energies and in the cross section minim um of N d scattering. Ho w ev er, remark able A y puzzle in N d scattering b elo w 30 MeV and small discrepancies in v ector and tensor observ ables in N d scattering ab o v e 70 MeV can not b e explained b y 2 � 3NF, indicating the existence of origins other than 2 � 3NF, for example new 3NF’s or new reaction mec hanisms. T o elucidate the origins, t ypical discrepancies are highly desired. In our previous exp erimen t (E126), w e found a v ery large discrepancy in A xx of pd radiativ e capture at E ~ d = 200 MeV. The discrepancy app ears in the whole angular range and is m uc h greater than the con tribution of 2 � 3NF. The A xx discrepancy is the largest and clearest discrepancy in tensor observ ables so far found in 3N exp erimen ts. Before E126, no A xx had b een measured with cyclotron b eams. W e measured A xx b y detecting 3 He recoils from pd capture in the v ertical plane b y using LAS, with the p olarization axis of the b eam from the Ring cyclotron b eing in the v ertical direction. Since the cross section of pd capture is v ery small as b elo w 0.3m b/sr, w e increased the coun ting rate of 3 He and reduced bac kground lev el b y using a liquid h ydrogen target ha ving thin windo w foils. The pd capture A xx and A y y measured at E ~ d = 200 MeV ha v e nearly equal v alues. Belo w E ~ d = 17.5 MeV where pd capture exp erimen ts w ere made with tandem accelerators, the pd capture A xx and A y y ha v e also nearly equal v alues. It is natural to exp ect that pd capture A xx and A y y ha v e nearly equal v alues in a wide energy range, although exp erimen tal con�rmation is necessary . Theoretically , pd capture A xx and A y y are nearly equal b elo w 50 MeV, ho w ev er, they b ecome di�eren t to eac h other ab o v e 50 MeV. The theoretical predictions are essen tially the same regardless of 2NF mo dels and reaction mo dels (meson-exc hange mo del or Siegert appro ximation). Therefore A xx discrepancy is exp ected to app ear ab o v e 50 MeV. In order to see energy dep endence of the A xx discrepancy , new measuremen ts at around 100 MeV and at around 300 MeV are necessary . Our prop osal is the exp erimen t at the former energy . W e c ho ose the energy of 140 MeV b ecause the analyzing p o w ers of pd scattering ha v e b een measured at this energy at RIKEN and the data necessary for the b eam p olarimeter ha v e already b een prepared. A liquid h ydrogen target of ab out 1.5-mm in thic kness w as used in our previous exp erimen t at 200 MeV, and an ab out 1-mm thic k target is necessary in the prop osed exp erimen t at 140 MeV. W e ha v e already dev elop ed the ab out 1-mm thic k liquid target ha ving thin (4 � m-thic k) windo w foils. The exp erimen tal setup and metho d at 140 MeV are almost the same as those at 200 MeV.