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POSSIBILITIES OF COMPASS SPECTROMETERFOR THE � HYPERONSPOLARISATION MEASUREMENTS�V.Yu. AlexakhinFor the COMPASS CollaborationJoint Institute for Nu
lear Resear
h, Dubna, Russia(Re
eived July 22, 2002)The possibilities of the COMPASS spe
trometer for the measurementof � polarisation were investigated. The COMPASS experiment 
an pro-vide � polarisation measurement in the deep-inelasti
 s
attering pro
esswith high pre
ision, whi
h is 
omparable to the most pre
ise existing data.PACS numbers: 13.88.+e, 14.20.�
1. Introdu
tionIn re
ent years many models were proposed for the longitudinal polar-isation of Lambda baryons produ
ed in deep-inelasti
 lepton s
attering, alist of referen
es 
an be found in work [1℄. Also many e�orts were donefrom the experimental side and new pre
ise data appeared [2�5℄. Addressedquestions of these studies are the following: if strange quarks in the nu
leonindeed polarised as suggested by the Deep Inelasti
 S
attering (DIS) data,and what is the spin 
ontent of other baryons?We would like to 
he
k predi
tions on � polarisation of the modelbased on stati
 SU(6) quark�diquark wave fun
tions and polarised intrin-si
 strangeness in the nu
leon asso
iated with individual valen
e quarks [1℄.For COMPASS kinemati
s and xF > �0:2 (xF = 2p�L=W ) model predi
ts� polarisation of � �7:3%.For this we have investigated the possibilities of the COMPASS spe
-trometer 
onstru
ting in framework of CERN experiment NA-58 [6℄ for themeasurement of � polarisation.� Presented at the X International Workshop on Deep Inelasti
 S
attering (DIS2002)Cra
ow, Poland, 30 April�4 May, 2002.(3809)



3810 V.Yu. Alexakhin2. COMPASS experimentThe COMPASS apparatus set-up 
omprises two spe
trometers: LargeAngle Spe
trometer (LAS) and Small Angle Spe
trometer (SAS). The de-sign of two spe
trometers is similar and along the beam 
omprises a mag-net, SM1/2, a ring imaging Cherenkov 
ounter, RICH1, an ele
tromagneti

alorimeter, ECAL1/2, a hadron 
alorimeter, HCAL1/2 and �nally a muon�lter, �-wall 1/2, where 1 and 2 refer to the LAS and SAS, respe
tively.The main features of the COMPASS spe
trometer are as follows:� Ability to work with high intensity beams. For the muon beam of160GeV an intensity of 108�+ per se
ond is used. It is 5 times higherthan in the previous NA47 (SMC) experiment on deep-inelasti
 s
at-tering. For the proton beam of 300 GeV an intensity of 4�107 parti
lesper se
ond is planned. It is 10 times higher than in typi
al experimentWA102 on 
entral produ
tion performed earlier at CERN.� Good parti
le identi�
ation. Ring imaging Cherenkov 
ounter RICH1is foreseen to separate pions, kaons and protons in the momentuminterval 3�65 GeV/
.3. Simulation of the dete
tor e�
ien
ies for � produ
tionWe have investigated the possibilities of the COMPASS spe
trometerfor measurements of � produ
tion. The intera
tions of 160GeV 80% neg-atively polarised �+ beam with 6LiD target were 
onsidered. To simulatethe � produ
tion in DIS, 105 events were generated using LEPTO 6.5.1
ode. To ensure a high spin transfer in the lepton�quark s
attering, the 
ut0:5 < y < 0:9 on y = (E� �E0�)=E� was applied in addition to the standardkinemati
al DIS 
ut Q2 > 1 (GeV=
)2. Additional 
ut on � momentumP� > 2 GeV/
 was applied for better simulation e�
ien
y.The a

eptan
e of the proposed apparatus for the � dete
tion has beeninvestigated using the COMPASS Monte Carlo 
ode COMGEANT. Tra
kre
onstru
tion e�
ien
y for realisti
 events (in
luding beam pile-up, beamhalo and se
ondary intera
tions simulation) was estimated using dedi
atedCOMPASS o�-line program.A � event was 
onsidered as a

epted if tra
ks of the pion and the protonfrom the � de
ay passed through tra
king 
hambers upstream and tra
king
hambers downstream of the SM1 or SM2 magnets.The following 
ut on the � de
ay vertex was implemented to suppress theba
kground: r=�r > 3 or z=�z > 3, where r and z are radial and longitudinaldistan
es between primary and � de
ay verti
es and �r and �z are the errorsof the 
orresponding values.
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tive mass resolution was found to be about �(m�) � 3MeV/
2,with strong dependen
e on �-de
ay vertex position be
ause of large amountof target material. Pre
ision of the fra
tional longitudinal 
entre-of-massmomentum variable xF = 2p�L=W determination was found to be about0.003. The xF distribution for generated (solid line ), a

epted (dashed line)and re
onstru
ted (hat
hed histogram) events is shown in Fig. 1.
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Fig. 1. xF distribution of � hyperons. Solid line shows distribution for generatedevents, dashed line for a

epted events, hat
hed histogram for re
onstru
ted events.To estimate the event rate it was assumed that the expe
ted luminosityis L = 4:3 � 1037 
m�2 day�1, as in the Proposal [6℄.� re
onstru
tion e�
ien
y was found to be "re
 = 0:06, primary vertexre
onstru
tion e�
ien
y "prim = 0:7.The expe
ted statisti
s for run 2002 (t = 10 days) was estimated. TotalDIS 
ross se
tion at 160 GeV is � = 41:6 nb, the mean � multipli
ity withP� > 2 GeV/
 after DIS 
uts W = 0:06. Bran
hing Br(�p) = 0:64.N(�) = "re
 "prim �W Br(�p)L t = 2:9� 104 :4. Estimation of � hyperons polarisation measurement errorsTwo samples of � hyperons were generated � unpolarised and polarisedwith P� = �7:5% as predi
ted in [1℄. The 
os �� distribution for generated,a

epted and re
onstru
ted events is shown in Fig. 2 (left). �� is the anglebetween the momentum of the de
ay proton and the dire
tion of virtualphoton in the � rest frame.



3812 V.Yu. AlexakhinPolarised sample was 
orre
ted with unpolarised a

eptan
e. Corre
tionratio (number of re
onstru
ted � divided to number of generated �) in 
os ��bins is shown in Fig. 2 (right).
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Fig. 2. Left: 
os �� distribution of � hyperons. Solid line shows distribution for gen-erated events, dashed line for a

epted events, hat
hed histogram for re
onstru
tedevents. Right: 
orre
tion ratio (number of re
onstru
ted � divided to generated).Resulting 
os �� distribution as well as result of the � polarisation �t isshown in Fig. 3. The following fun
tion was used for the �tdNd 
os �� = N02 (1 + �P 
os ��) ;where N0 is the total number of the events, � = 0:642 � 0:013, P is � po-larisation.� polarisation obtained from the �t is P = �5:5�3:6%, whi
h is slightlydi�erent from the polarisation of generated sample (�7:5%). Error of 3.6%
orresponds to 6000 re
onstru
ted �. However, expe
ted statisti
s for run2002 is about 30000 re
onstru
ted � hyperons. This number leads to 2%statisti
al a

ura
y in � polarisation measurement, in the hypothesis, thaterror s
ales as 1=pN , where N is number of re
onstru
ted �.
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Fig. 3. Corre
ted 
os �� distribution of � hyperons. Solid line shows result of thestraight line �t. 5. Con
lusionWe have evaluated COMPASS setup 2002 possibilities for � polarisationmeasurements. Expe
ted statisti
s for run 2002 is 30000 � whi
h 
orre-sponds to 2% statisti
al a

ura
y in � polarisation measurement. Statisti
alerror was obtained by extrapolation from simulated sample.REFERENCES[1℄ J. Ellis, A.M. Kotzinian, D.V. Naumov, hep-ph/0204206.[2℄ A. Airapetian et al., [HERMES Collaboration℄, Phys. Rev. B64, 112005(2001); S. Belostotski, IX-th Workshop on High-Energy Spin Physi
s, Dubna,Russia, Aug. 2�7, 2001.[3℄ M.R. Adams et al., [E665 Collaboration℄, Eur. Phys. J. C17, 263 (2000).[4℄ P. Astier et al., [NOMAD Collaboration℄, Nu
l. Phys. B588, 3 (2000);D.V. Naumov, [NOMAD Collaboration℄, AIP Conferen
e Pro
eedings 570,489 (2001).[5℄ P. Astier et al., [NOMAD Collaboration℄, Nu
l. Phys. B605, 3 (2001).[6℄ The COMPASS Proposal, CERN/SPSLC 96-14, SPSC/P297, Mar
h 1996.


