PR OPOSAL F OR EXPERIMENT A T RCNP 28/08/2000 TITLE: High Resolution Study of 0 � states in 16 O SPOKESPERSON: T omotsugu W AKASA, Researc h Asso ciate, R CNP , Osak a Universit y , Mihogaok a 10-1, Ibaraki, Osak a 567-0047, Japan Phone n um ber : +81-6-879-8935 F AX n um ber : +81-6-879-8899 E-mail : wak asa@rcnp.osak a-u.ac.jp EXPERIMENT AL GROUP: K. Hatanak a R CNP P T. Noro RCNP A.P . M. Y osoi RCNP R.A. G. P . Berg RCNP COE H. F ujim ura R CNP D H. Y oshida RCNP D E. Oba y ashi RCNP D J. Kamiya R CNP D D. Hiro ok a RCNP M Y. Shimizu RCNP M Y. Kitam ura R CNP M H. Sak aguc hi Kyoto Univ. A.P . H. T ak eda Kyoto Univ. D M. Itoh Ky oto Univ. D T. Ka w abata Kyoto Univ. D M. Uc hida Ky oto Univ. D Y. Y asuda Ky oto Univ. M K. Hosono Himeji P RUNNING TIME: T est running time for exp erimen t 2 days Data runs 8 days BEAM LINE: WS (WS b eam line + Grand Raiden) BEAM REQUIREMENTS: T yp e of particle Polarized Protons Beam energy 392 MeV Beam in tensit y 10 nA on target Energy resolution < 100 k eV (FWHM) Beam p olarization > 0.7 Injection mo de High Resolution Mo de WS transp ort mo de Disp ersive/Ac hromatic Mo des BUDGET: Summary of budget request 1,450,000 Exp erimental exp enses 950,000 T ra v el plan 500,000

TITLE: High Resolution Study of 0 � States in 16 O SPOKESPERSON: T omotsugu W AKASA SUMMAR Y OF THE PR OPOSAL Iso v ector J � = 0 � , 0 � ! 0 � excitations are of particular interest since they carry the simplest pion-like quantum num b er. At low momentum transfers, they hav e b een inv estigated in b eta decay and muon capture exp erimen ts [1, 2, 3]. Axial-vector and pseudoscalar currents are resp onsible for these �rst-forbidden transitions in nuclear weak pro cesses. Gagliardi et al. [1] rep orted an enhancement of the decay rate by more than a factor 3 for the �rst-forbidden b eta decay of the 120 keV, 0 � state in 16 N. This enhancement can b e explained by considering the meson-exchange e�ects [4]. The ( p; n ) and ( p; p 0 ) reactions are suited to study these transitions for a wide momentum- transfer range [5]. Orihara et al. [6] rep orted the angular distribution for the 16 O( p; n ) 16 N(0 � ; 0.12 MeV) reaction at T p = 35 MeV. The discrepancy b etw een the distorted wa v e Born ap- proximation (DWBA) calculation and their data in the large momentum transfer region of q = 1.4{2.0 fm � 1 has b een observed, whic h might b e due to the e�ect of the enhancement of the pion probabilit y in the nucleus [7, 8, 9, 10, 11]. How ev er, in the proton inelastic scattering to the 0 � , T = 1 state in 16 O at T p = 65 MeV, such an enhancement w as not observed [12]. The di�erences b etw een ( p; n ) and ( p; p 0 ) results might indicate the contribution from complicated reaction mechanisms in these low incident energies. A t intermediate energies of T p > 100 MeV, where reaction mechanisms are exp ected to b e simple, there are data only for the 0 � , T =0 transition at T p = 135 [13, 14], 180 [14], 200 MeV [15], 318 MeV [16], and 400 MeV [17]. Most of these measurements were not p erformed with su�cient energy resolution to isolate the 0 � , T = 0 state at E x = 10.96 MeV from its strong neighboring doublet (3 + and 4 + ) which is only ab out 140 k eV a w a y . It should b e noted that there is no published exp erimen tal data for the 0 � , T = 1 state at E x = 12.80 MeV in this energy region. In this exp erimen t, we measure cross sections and analyzing p ow ers for inelastic excitations of 0 � , T =0 (10.96 MeV) and 0 � , T =1 (12.80 MeV) unnatural-parity states in 16 O in 392 MeV inelastic proton scattering from 16 O. The results will b e studied in a framework of D WIA with shell-mo del (SM) w a v e functions. Such a comparison will provide us information on tensor and spin-spin comp onents of e�ective NN interactions. F urthermore data will b e compared with DWIA calculations employing RP A resp onse functions in order to assess the pionic enhancemen t in a large momentum-transfer region.

;29MJ88% [1] G. A. Gagliardi et al. , Phys. Rev. Lett. 48 , 914 (1982). [2] P . Guichon et al. , Phys. Rev. C 19 , 987 (1979). [3] E. G. Adelb erger et al, , Ph ys. Rev. Lett. 46 , 695 (1981). [4] K. Kub o dera et al. , Ph ys. Rev. Lett. 40 , 755 (1978). [5] W. G. Lov e et al. , in Pr o c e e dings of International Confer enc e on Spin Excitations, T el- luride, Color ado, 1982 , edited by F. Petro vic h et al. , (1982). [6] H. Orihara et al. , Phys. Rev. Lett. 49 , 1318 (1982). [7] C. H. Llew ellyn Smith, Phys. Lett. 128B , 107 (1983). [8] M. Ericson and A. W. Thomas, Phys. Lett. 128B , 112 (1983). [9] B. L. F riman, V. R. Pandharipande, and R. B. Wiringa, Phys. Rev. Lett. 51 , 763 (1983). [10] E. L. Berger, F. Co ester, and R. B. Wiringa, Phys. Rev. D 29 , 398 (1984). [11] D. Stump, G. F. Bertsch, and J. Pumlin, AIP Conf. Pro c. 110 , 339 (1984). [12] K. Hosono et al. , Phys. Rev. C 30 , 746 (1984). [13] J. J. Kelly et al. , Ph ys. Rev. C 39 , 1222 (1989). [14] J. J. Kelly et al. , Ph ys. Rev. C 41 , 2504 (1991). [15] R. Saw afta et al. IUCF Scienti�c and T ec hnical Rep ort, Ma y 1988{April 1989, p.19. [16] J. J. Kelly et al. , Ph ys. Rev. C 43 , 1272 (1991). [17] J. D. King et al. , Ph ys. Rev. C 44 , 1077 (1991).