P erformance T est of CDC and SSD for the p n ! p � Exp erimen t T. Kishimoto, A. Sak aguc hi, S. Ajim ura, Y .Shimizu, S. Minami, T. Mori, M. Sumihama, Y. Ishik a w a, M. Itam ura, T. Kanie, K. W ak ae, T. Noro a , K. T am ura b , H. Noumi c Dep artment of Physics, Osaka University, T oyonaka, Osaka 560-0043, Jap an a R ese ar ch Center for Nucle ar Physics (R CNP), Ib ar aki, Osaka 567-0047, Jap an b Dep artment of Physics, F ukui Me dic al Scho ol, Matsuoka-cho, F ukui 910-1193, Jap an c High Ener gy A c c eler ator R ese ar ch Or ganization (KEK), Tsukub a, Ib ar agi 305-0801, Jap an W e are planning to mak e an exp erimen t for the strangeness pro duction directly b y the w eak in teraction through the p n ! p � reaction [1]. The exp erimen t is prop osing to measure a w eak pro cess with a fain t cross section among strong pro cesses whic h are the strong bac k- ground. A great reduction of the bac kground and detectors w ork under v ery high coun ting rate are essen tial. The R CNP Ring-Cyclotron exp erimen t E120 is the �rst exp erimen t carried out to dev elop trac king detectors op erated under suc h high coun ting rate. The proton b eam of 416 MeV in energy from the R CNP Ring-Cyclotron w as used for the exp erimen t at the ES b eamline. The b eam protons w ere b om barded on a b eryllium target of 1.5 mm in thic kness placed in the ES b eamline v acuum c ham b er. T ypical b eam in tensit y w as 4 nA. Protons from the quasi-elastic scattering and pions w ere used to study the p erformance of a protot yp e of the cen tral drift c ham b er (pCDC) and a protot yp e of the silicon micro-strip detector (pSSD). The pCDC w as a drift c ham b er consist of 3 x- and 3 u-cells (see Fig.1). Eac h x-cell had 4 and eac h u-cell had 3 sense wires, and cell sizes w ere 54mm(W) � 40mm(H) Figure 1: Cell structure of pCDC. The upp er 3 are u-cells and lo w er 3 are x-cells. These 6 cells w ere surrounded b y ground wires for shielding. Figure 2: A sc hematic view of the exp erimen- tal setups for the SSD test (top) and for the CDC test (b ottom). and 54mm(W) � 32mm(H), resp ectiv ely . The u-cell wires w ere tilted b y 54mm/500mm (ab out 6 degrees) resp ect to the x-cell wires. Pre-mixed gas, 90 % Argon and 10 % Methane, w as used as the c ham b er gas. The signals from pCDC w ere discriminated and sen t to a m ulti-hit TDC. The protot yp e SSD used for this exp erimen t w as essen tially same as that dev elop ed for the SPring-8/LPES pro ject rep orted b y T. Hotta et al [2]. The pulse heigh t information from the pSSD w as digitized b y a CAMA C ash ADC. Fig.2 sho ws a sc hematic view of the exp erimen tal setups for the pCDC p erformance study (top) and the pSSD p erformance study

(b ottom). Tw o plastic scin tillation detectors for de�ning (DF) and range telescop e detector (RNG) w ere also used. The p osition resolution of pCDC w as estimated in v arious conditions. T ypical coun ting rate of a single wire of pCDC w as a few 100 kHz. Fig.3 sho ws a summary of the pCDC p osition resolution. The p osition resolutions in the direction p erp endicular to the sense wires w ere Figure 3: A summary of p osition resolution of pCDC. X-p osition resolutions are plotted as functions of x-p osition. 0 mm corresp onds to the sense wire p osition and 27 mm cor- resp onds to the cell b oundary . The p osition resolutions w ere estimated for particle injec- tion p erp endicular to the wire plane (circle), and for tilted injection b y 30 (square) and 60 (triangle) degrees. Figure 4: A summary of the energy resolu- tion of pSSD. Energy dep osit resolution of pSSD for protons (circle) and pions (square) is plotted as a function of energy dep osit in pSSD. ranged from 100 to 200 � m dep ending on the p ositions and angles of the inciden t particles. Fig.4 sho ws a summary of the energy resolution of pSSD. Energy dep osit resolution of pSSD for protons (circle) and pions (square) is plotted as a function of energy dep osit in pSSD. Eac h p oin t corresp onds to di�eren t particle inciden t angle, th us di�eren t a v erage energy dep osit in pSSD. The energy resolution lo oks to b e scaled with the particle energy dep osit in pSSD, and the resolution is go o d enough to mak e the p/ � � particle iden ti�cation in the p n ! p � exp erimen t with the SSD information. References [1] T. Kishimoto et al ., R CNP Ring-Cyclotron prop osal E122; S. Ajim ura et al ., R CNP Ann ual Rep ort 1997, pp.95. [2] T. Hotta et al ., R CNP Ann ual Rep ort 1997, pp.239.