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THE STATUS OF THE COMPASS EXPERIMENT�Mario D. LeberigyOn behalf of the COMPASS CollaborationInstitute for Nulear Physis, Mainz University, 55099 Mainz, Germany(Reeived July 1, 2002)One of the important goals of the COMPASS experiment is the deter-mination of the gluoni ontribution to the spin of the nuleon. By usingthe Photon Gluon Fusion (PGF) proess in polarised deep inelasti sat-tering diret aess to the gluon polarisation an be obtained. The PGF isseleted via the detetion of open harm or high pT hadron pairs. In 2001a large part of the experiment had been setup and during a two weeksperiod �rst data was taken. In this paper some ahievements of the run in2001 are presented together with �rst preliminary analysis results.PACS numbers: 13.88.+e 1. IntrodutionIn the reent years a series of polarised Deep Inelasti Sattering (DIS)experiments at CERN [1℄, SLAC [2℄ and DESY [3℄ has measured the valueof the singlet axial vetor urrent matrix element a0 and on�rmed thatthe value is lower than originally expeted. While in the quark partonmodel a0 an be related to the quark ontribution to the proton spin, theinterpretation of a0 beomes ambiguous in NLO QCD, where a0 obtainsontributions from the polarised gluon distribution. Generally the spin ofthe nuleon an be expressed in terms of the spin of the quarks ��, of thegluons �G and of their orbital angular momenta L:12 = 12�� +�G+ Lq + Lg : (1)The measurement of the polarised gluon distribution �G is one importantgoal of the COMPASS [4, 5℄ experiment. In semi-inlusive DIS the PhotonGluon Fusion (PGF) proess allows a diret aess to the gluon distribution� Presented at the X International Workshop on Deep Inelasti Sattering (DIS2002)Craow, Poland, 30 April�4 May, 2002.y Supported by BMBF. (3707)



3708 M.D. Leberigin the nuleon. At COMPASS this proess is singled out via the detetion ofthe prodution of open harm or hadron pairs with high transverse momen-tum. Sine the ross setion for PGF is large for small Q2 the full spetrumof virtual photons down to the quasi real Q2 � 0 region will be used.2. The COMPASS experimentAt COMPASS we investigate deep inelasti sattering of a 160GeV muonbeam on a solid state 6LiD or NH3 target. The muon beam has an intensityof 2� 108 muons per spill and is naturally polarised (P � 80%). The pola-rised target onsists of two oppositely polarised target ells with a length of60 m and a diameter of 3 m. The target ells are surrounded by a superonduting 2.5T solenoid and mounted in a ryostat to allow ooling down to50mK. The polarisation is done via theDynami Nulear Polarisation (DNP)method.The COMPASS spetrometer (f. Fig. 1) is omposed out of two on-seutive stages. This division is neessary to obtain a large aeptane aswell as a su�ient bending power for the analysis of high energy partiles.Paying tribute to the variation of partile �ux in the di�erent regions of theaeptane, a diversity of traking detetors are used to ahieve exellentresolution at reasonable osts. For small angle traking silion detetors,
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The Status of the COMPASS Experiment 3709sintillating �ber hodosopes as well as GEMs and Miromegas are used.Large angle traking is provided by MWPCs, Drift Chambers (DCs) andStraw detetors.For the detetion of open harm prodution partile identi�ation is es-sential. The RICH detetor in the �rst spetrometer is designed to providepion/kaon/proton separation for momenta between 3 and 60GeV/. Addi-tional partile identi�ation is provided by the eletro-magneti and hadronialorimeters as well as by two muon �lters. The hadron alorimeters are fur-ther more used together with sintillator hodosopes to build a trigger forevents with quasi real photons.Large parts of this setup had been assembled in time for the 2001 beamtime. The ompletion of the setup has been ahieved by June 2002.3. The 2001 beam periodIn 2001 the beam period lasted for 105 days. While the �rst 90 days wereused to ommission the individual detetors and the entral data aquisitionsystem the last 15 days were dediated to a stable data taking. In thefollowing setions the performane of various detetors will be disussed andsome preliminary analysis results will be shown.3.1. Detetor performanesAmajor progress ahieved during the setup period, was the suessful po-larisation of the 6LiD target, whih was hosted in the SMC solenoid beauseof delivery problems of the newly designed COMPASS magnet. Polarisationvalues up to 58% were observed for the �rst time in suh a large targetvolume. In addition the spin relaxation times were measured. In the aseof longitudinal target spin, where the full 2.5T solenoid �eld an be used asholding �eld, no relaxation ould be observed during the measurement time.For the ase of transversal spin orientation only a 0.5T holding �eld an beapplied. Here the relaxation time was measured to be well above 1000 hours.This value is su�iently high to enable data taking with transversely po-larised target.During the setup period we also managed to ommission suessfullymost of the detetors. Espeially the new types of traking detetors namelysintillating �bers [6℄, GEMs [7℄ and Miromegas [8℄, were proven to work.Moreover, GEMs and Miromegas ahieved exellent spatial resolutions aswell as very high overall e�ienies (see Table I). But also the more on-ventional traking detetors like MWPCs and DCs whih in 2001 olletedmore than 50% of the traking information showed very high e�ieny aswell as a good spatial resolution.



3710 M.D. Leberig TABLE IPerformane of seleted traking detetors of the COMPASS spetrometer.Sintillating �bers GEM MiromegasSpatial resolution 130�m 60�m < 70�mTime resolution 0.4 ns 15 ns 8 nsE�ieny 99% 97% 98%Ative area 4� 4 m2 30� 30 m2 40� 40 m2The most deliate and omplex detetor in the spetrometer is the RICH1[9℄. Its radiator volume omprises 90m3 of C4F10. The Cherenkov light isfoused by 120 hexagonal mirrors onto 80000 hannels of CsI athodes whihare read out via MWPCs. Sine only about 50% of the neessary gas vol-ume of C4F10 ould be leaned in time for the beam time, the RICH wasoperated with a gas mixture of 50% C4F10 and 50% N2. Despite the fatthat the use of the gas mixture redues the yield of Cherenkov photons byabout a fator of two, �rst rings were observed.3.2. Analysis resultsInspired by the �rst data a big progress in the o�-line analysis setorwas ahieved. First analysis results prove that the spetrometer is workingas expeted.One of the ritial parameters of the COMPASS experiment is the vertexresolution along the beam diretion whih must be high enough to allow alear disrimination between the two target ells separated by 10 m. Sinethe trigger aepts also events with a muon sattering angle lose to zero, thedetetion of the sattered muon alone is not enough to aurately determinethe longitudinal vertex position. However, if additional outgoing traks aredemanded, a good vertex resolution is ahieved (see Fig. 2). For vertieswith at least two outgoing traks the most probable resolution is 1 m; for85% of verties the resolution is below 5 m, i.e. nearly all verties an belearly attributed to one of the target ells. The fat that in Fig. 2 stillsome verties are found outside the target ells is explained by the preseneof other material, e.g. the liquid helium and mirowave stoppers, in theseregions.Assuming that all outgoing partiles (not muons) are pions an invariantmass spetrum ould be produed whih shows peaks at the K0s and �0masses. With the hypothesis that the positive harged partile is a protona peak at the � mass is found. In Fig. 3 the invariant mass spetrum
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Fig. 3. Invariant mass spetrum forverties lying outside the target ells.for verties outside the target is shown. The �t to the K0 peak suggestsa resolution of 6.8MeV whih is only about 30% more than predited bysimulation.For the run in 2002 the number of traking detetors will be nearly dou-bled, hene pushing the reonstrution e�ieny and the trak resolution.A new trigger system and big drift hambers will be added to extend theaeptane from Q2 = 6GeV2 in 2001 to Q2 = 50GeV2 in 2002. This willallow to make simultaneous measurements with �normal� DIS events.4. ConlusionIn 2001 large parts of the COMPASS spetrometer have been suess-fully ommissioned. The novel detetor priniples used in the apparatus wereproven to work. For the beam period in 2002 (about 100 days) the spe-trometer will be fully operational and �rst physis results an be expeted.REFERENCES[1℄ B. Adeva et al., Phys. Rev. D58, 112002-1 (1998).[2℄ P.L. Anthony et al., Phys. Lett. B493, 19 (2000).[3℄ K. Akersta� et al., Phys. Lett. B404, 383 (1997).[4℄ COMPASS proposal CERN/SPSLC 96�14 (Geneva, 1996).[5℄ COMPASS homepage, http://wwwompass.ern.h/.[6℄ J. Bisplingho� et al., to be published in Nul. Instrum. Methods (2002).[7℄ F. Sauli, Nul. Instrum. Methods A386, 531 (1997).[8℄ A. Magnon et al., Nul. Instrum. Methods A478, 210 (2002).[9℄ G. Baum et al., Nul. Instrum. Methods A433, 207 (1999).


