RIKEN Accel. Prog. Rep. 32 (1999) Status of PHENIX Muon Iden ti�er Mec hanics A. T ak etani, V. Cianciolo c , H. En’y o, N. Hay ashi, T. Ic hihara, K. Imai, M. Ishihara, L. Kotc henda d , K. Kurita, Z. Li, Y. Mao, K. Read a;c , N. Saito, H. D. Sato, T-A. Shibata, E. T aniguc hi, W. Tian a;b , and Y. W atanabe [PHENIX, Muon Iden ti�er, QA after installation, Gas system] The installation and test of the muon identi�er (MUID) for PHENIX detector w as completed in 1998. Since then, w e hav e b een w orking on the main tenance of the detectors and the gas supply system for this large scale detector. In this article w e will rep ort the mec hanical main tenance of the MUID fo cused on the recov ery pro- cedure from a ma jor accident whic h happ ened in Jan. 1999 and progress of the gas system design and con- struction. The MUID detector is exp ected to play the imp or- tan t role in the RHIC spin program 1) as w ell as in the hea vy ion program. The system is a range stack made b y the sandwic h of �v e absorb er steel plates and pro- p ortional cham b ers which are plastic Iarro ci tub es 2) . T o cov er a large acceptance of 10 to 35 degrees in � and 360 degrees in � at 7m from the reaction p oint, the area to co v er is 10m high and 13m wide. The detec- tor co v ers the forw ard and backw ard regions, so called south and north arm, separately W e segmented total of 10 gaps into 60 and made prop ortional tub e arra y housed in the Aluminum cases, which are called pan- 1 els. The MUID panels were fabricated and installed on fall of 1998 4) . A o o d happ ened on Jan. 2nd 1999 in the PHENIX exp erimen tal hall. The rapid increase of the temp era- ture melted the accum ulated snow on the ground, but not melt the ground ice. The large amount of w ater rushed in to the PHENIX in teraction region (IR) with dust and mud where all MUID panels w ere installed. Though the water wen t aw a y by the following da y , the w ater lev el reac hed ab out 10cm ab ov e the b ottoms of the low er MUID panels. In the following paragraphs, w e will describ e how w e reco v ered the detector from this disaster. W e op ened one MUID panel partially and lo ok ed in to the inside. The o o d line reached to the electron- ics b oards whic h contain the preampli�er and the high v oltage distributor. But it did not reached to the low er end of the Iarro ci tub es whic h means that the cham ber v olume w as not soaked in the water at all. 1/4 inc h holes were drilled on the side of the b ottom rails in or- der to drain the mud water whic h w as trapp ed there. After most of the w ater was drained, nitrogen gas was o w ed in to the secondary volume whic h con tains the tub es and the electronics to dry up un til w e �nished to chec k all the soak ed panels. The electric connectors whic h interface b etw een the MUID panels and external electronics were cleaned up b y alcohol. The resistance b et w een the terminals of the lo w and high v oltage lines w ere con�rmed as exp ected b efore applying the op er- 2 ation voltages. Then the pure CO2 gas was o w ed in to the c ham ber v olume. The high voltage was ap- plied after o wing the gas for three v olume exc hange. Then the signal shap es from eac h tub es were chec k ed b y the oscilloscop e. The signal rates whic h is con- sidered as incidence of the cosmic-ray were measured. These data w ere compared with the data whic h was tak en b efore the disaster. The detail chec king pro ce- dure w as describ ed in the reference 4 . All the panel test w as completed on F eb. 2nd 1999. Two HV c hannels w ere found newly sparking under the normal op era- tion voltages. W e are exp ecting they will reco v er with further conditioning. The dust and mud, whic h were carried in b y the w ater, still stay in the secondary volumes. They can not b e remov ed since most of the panels are buried in b etw een absorb er steal palates and the secondary v olume of the panels are inaccessible p osition in their installed. T o prev en t the further o o d the drain pumps in the IR were setup p ermanently and an improv emen t of the landscaping around the IR was done to minimize the p ossible w ater- o w into the IR. The outstanding requiremen ts of the MUID gas sys- tem are in the followings. 1. Large volume of gas (50m 3 ) and o w rate (17 l =min ). 2. Large num ber of segmentation of the gas volume. 3. Widely scattered lo cation of the panels in the PHENIX IR. 3

4. Need to supply primary gas ( pure CO2, CO2-iC4H10 mixture which is up to 25 p ercen t ammable fraction) and the secondary gas ( dry air or N2 ). Fig.1 sho ws the schematic diagram of our gas sys- tem. The system has tw o ma jor parts. One is sitting in the IR and the other is in mixing house whic h lo cates outside of the building of the IR. The mixing house con tains the gas supply and recirculation system. The large fraction of the gas piping is in the IR. The CO2 and iC4H10 are fed to the south and north arm cham ber through the mass ow controllers whic h regulate the mixing rate and o w rate.. Up to half of the c ham ber gas is recirculated through the com- pressor and puri�er. The remains are exhausted into the atmosphere in the safe manner. The gas quali- ties, which concern the cham b er p erformance, at inlet and outlet are p erio dically monitored by the analyzers. When the quality of the gas degrades, the system de- tects it and assert a w aring signal. If the degradation is in the fatal level, it will shuts o� the HV supplied to the cham b ers in order to av oid the catastrophic failure. The purp ose of owing the secondary gas is t w o fold. One is to k eep the volume clean and dry . The other is to dilute and purge the leak age of primary ammable gas. The leak rate from the c ham ber v ol- ume is estimated to b e 10 p ercents of the total o w in maximum even without catastrophic failure. The nitrogen gas is suc k ed from the secondary volume and monitored its ammability b y the nitrogen sni�ng sys- tem p erio dically . If the iC4H10 fraction in the sni�- 4 ing nitrogen exceeds 25 p ercent of the lo w est explosion limit(LEL), the o w of iC4H10 will b e shut o� as w ell as high v oltage and low v oltage p ow er sh utting o�. The analyzers, sensors which are pressure gauges, o w meters, and solenoid v alv es to op en/close each gas circuits are remotely controlled b y a PC in the mixing house. The PC will main tain the system. The design of the gas system is reviewed by the RHIC safety committee. The main concern of the com- mittee w as prev en ting the p ossible �re hazard. The parts in ammable gas ow line and the parts where are close enough to the ammable gas line must not has p ossible ignition source. The time p erio d for amma- bilit y increase in the secondary by the catastrophic leak was estimated. It takes 70 minutes to reach the 25 p ercent of the LEL. W e designed that the nitrogen sni�ng in terv al p erio d for eac h monitoring p oin ts is 30 minutes. The system can detect the leak well b e- fore it will b e dangerous. The gas ow indicators are monitoring the di�erence b etw een inlet ow and outlet o w rate and will b e able to warn the p ossible leak. It has b een started the construction. The ma jor piping b et w een the mixing house and th IR w as completed. Fig. 1. Fig.1 Sc hetmatic view of the MUID gas system. References 1) H. En’yo et al. : RIKEN A c c el. Pr o g, R ep. , 30 , 5

34(1996). 2) Y. Mao et al.,: RIKEN A c c el. Pr o g, R ep. , 30 , 36(1996). 3) A. T ak etani et al.,: RIKEN A c c el. Pr o g, R ep. , 31 , 172(1997). 4) A. T ak etani et al.,: RIKEN A c c el. Pr o g, R ep. , 32 , 50(1999). K. Kurita et al.,: RIKEN A c c el. Pr o g, R ep. , 32 , 32(1999). a) Universit y of T ennessee b) CIAE Bejing c) ORNL d) Interph ysica, Moscow 6