TEST EXPERIMENT F OR THE PRODUCTION OF POLARIZED 12 N WITH THE SPIN-TRANSFER 12 C( ~ p; 12 ~ N) n REA CTION A T 295 MeV S. Sakoda a , H. Sak ai a , S. F ukusak a a , J. Kamiy a b , H. Ok am ura c , T. Ohnishi a , K. Sekiguc hi a , A. T amii a , T. W ak asa b , K. Y ak o a , G. Y ok o y ama a , and K. Hatanak a b a Department of Physics, Universit y of T oky o, Bunky o, T oky o 113-0033, Japan b Research Center for Nuclear Physics, Osak a Univ ersit y , Ibaraki, Osak a 567-0047, Japan c Departmen t of Ph ysics, Saitama Univ ersit y , Saitama 338-8570, Japan A measurement of the p olarization correlation b etw een a b eta-emitted p ositron and the parent nucleus pro vides information on p ossible contributions from right-handed currents in the weak interaction mediated by W � R b osons [1]. F or that purp ose a b eta emitting p olarized nucleus whic h has a large end-p oin t energy as w ell as a large asymmetry parameter ( A ) is needed. In such a high precision measuremen t, high nuclear p olarization is essential to cancel v arious false asymmetries pro duced by instrumen ts. The 12 N n ucleus is an ideal candidate since its p ositron end-p oint energy is 16 MeV with nearly A = 1, if we can pro duce a high spin-p olarized 12 N [2]. The p olarized 12 N nucleus su�ers from solid-state p erturbations such as electric quadr- up ole interactions, spin-lattice relaxation, and/or e�ects of damages pro duced by the recoiling nuclei or the b eam. Although natural graphite is very con v enien t material as a 12 C target, it is known that the p olarization of 12 N is quic kly lost in graphite. Therefore it is of cru- cial imp ortance to search for carb on material or chemical comp ound in whic h the nuclear p olarization of 12 N can b e maintained as muc h as p ossible during the detection p erio d. The measurement was carried out at NTOF facility [3]. The spin p olarized 12 N n uclei were pro duced by the 12 C( ~ p ; 12 ~ N) n reaction at 295 MeV. The p olarization of a vertically p olarized proton b eam was typically 0.63. T argets w ere lo cated within a static magnetic �eld (5.0 kG). The exp erimental technique to measure the nuclear p olarization of 12 N is a conv en tional one: it utilizes the parity-violating asymmetry in the b eta decay of 12 N. Thus we just measured the normalized p ositron intensit y di�erence along and opp osite to the nuclear spin direction. The p ositrons were detected by tw o sets of � E � E telescop es, one ab ov e the target and one b elo w the target. The trigger rates were around 0.2-1.2 � 10 3 s � 1 . Last year, we measured p ositron emission asymmetries for solid targets [4]. Obtained asymmetries were small for solid targets. This year, we hav e measured asymmetries for liquid targets b ecause large asymmetries were exp ected by reason of the \motional narrowing" mechanism [5]. A closed liquid target system was newly developed (Figure 1). The system consisted of a target cell, a circulation pump, and a liquid reserv er. The cell has a thickness of 5 mm, and 16 mm � b eam windows co v ered by 6 � m hav ar-foils. An amount of 120 cc liquid was enclosed in the system, and circulated by 0.2 cc/sec. The energy loss of the proton b eam (295 MeV, 1 nA) in the liquid was ab out 2 mW. The temp erature of the liquid uctuated less than 1 C � . The measured asymmetries av eraged ov er 0-10 ms are listed in T able 1 together with material thickness asymmetry HOPG(thic k) 2655 (mg/cm 2 ) 0.0438 � 0.0037 HOPG(thin) 80 (mg/cm 2 ) 0.0477 � 0.0049 diamond 350 (mg/cm 2 ) 0.0217 � 0.0036 propanol(C 3 H 7 OH) 400 (mg/cm 2 ) 0.0105 � 0.0032 liquid scintillator(BC519) 440 (mg/cm 2 ) 0.0118 � 0.0048 � HOPG : Highly Oriented Pyrolytic Graphite T able 1: Av eraged asymmetries in 0-10 ms for v arious targets. Figure 1: The target cell (the left-end of the ro d) of the liquid target system. Figure 2: Time sp ectrum of the asymmetry for the thin HOPG tar- get. results of solid targets. Large asymmetries were not observed for the liquid targets. The largest asymmetry w as 0.0477 � 0.0049 for the thin HOPG target. Time sp ectrum of the asymmetry for the thin HOPG target is shown in Figure 2. These asymmetries are not enough for the search for W � R b osons with high precision. More suitable material or a new technique to maintain the p olarization of 12 N is required. References [1] P . A. Quin and T. A. Girard, Ph ys. Lett. B 229 , 29 (1989). [2] J. Liec h t et al ., Nucl. Phys. A533 , 292 (1991). [3] H. Sak ai et al ., Nucl. Instrum. Metho ds Phys. Res. A 369 , 120 (1996). [4] H. Sak ai et al ., R CNP Ann ual Rep ort 1997, pp.66. [5] C. P . Slich ter, Principles of Magnetic R esonanc e 3r d Enlar ge d and Up date d Edition (Springer-V erlag, New Y ork, 1990)