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1 Bse.n:eHHe 

llllli IICClit\l!OBa.HID! Xapa.KTepiiCTHK pOlK,Z1eHIDI O'IapOBamrhiX '!a

CTHU II nOIICKa y3KHX 6apiiOHHhlX pe30HaHCOB Ha He:ii:Tpa.JThHOM Ka

HaiTe cepnyxOBCKOro ycKopHTemr C03,11aH cneKTpOMeTp 3KC4APM 

[ 1]. TpaeKTOpHa>r HH<!>OpMai<H>I periiCTpHpyeTC>I KOMnrreKcOM MHo

ronpOBOITO'IHb!X nponopJJ;l!OHaiThHhiX KaMep(TIK) II IICTIOlih3yeTC>I 

.llllli BOCCTaHOBITeHIDI TpaeKTOpHH 3apiDKeHHbiX 'IaCTHU, BhllieTaiO

IIJ:l'[X li3 MIDIIeHH, II 'IaGTHU - npO,l1yKTOB pacna,11a, B03HliKaiOIIJ:l'[X B 

pacna,l1HOM o61>eMe. KoMnrreKc co,11ep:l!CI!T 25 CHrHalihHhiX nrrocKo

cTe:ii c maroM .n;IIcKpeTHOCTII 2 MM. Tip= pa60Thl TIK npHBo

JJ;l!TC>I B [2), C. 65. 

llo MarHHTa pacnorroJKeHhl 8 .l1ByxKODp.l11IHaTHhlX KaMep (TIK1-

TIK8). B TIK5 II TIK8 npoBorro'IKH CHrHalihHhiX rrrrocKoCTe:ii HaMo

TaHhl COOTBeTCTBeHHO n0,11 yrrraMH 22,5(U-nrrOCKOCTh) II -22,5(V

ITliOCKOCTh) rpa,11yc0B K ocii OY, 'ITO o6rrer'IaeT npocTpaHCTBeH

eyro peKoHCTpyxiiHIO TpeKOB. B OCTa.JThHhiX KaMepax ,110 MarHHTa 

npoBOrro'IKH pacnorroJKeHhl naparrrrelihHO oc>IM OY(X-rrrrocKoCTh) 

II OX(Y-nrrocKoCTI>). llepBa>r II BTOpa>r KaMephl HMeiOT pa3Mephl 

0, 82 x 0, 3M2, c TpeTI>e:ii no BOCI>MYIQ- 1, 0 x 0, 6M2• PaccTO>IHHe 

Me1K.ny 3JieKTPOlia.MJ.il pasHa 8 H 6 MM liiDI "np.srMhlX" H "KOC:DIX" 

KaMep cooTBeTCTBeHHo. Tpii KaMephl nocrre MarmrTa( A, B II C) 

c pa3MepoM pa6o'Ie:ii o6rracTII 2, 048 x 1, 024M2 II Belili'!liHo:ii npo

MeJKYTKa MelK,Z1y BhlCOKOBOlihTHhlMH niTOCKOCT>IMH, DKpyJKaiOm;HMH 

CHrHa.JTheyiO IIliOCKOCTh, d=12 MM CO,I1eplKaT no Tpii CID"HaiThHhle 

ITITDCKDCTII: X, Y II V. lleTaiTI>Hoe oiTHcamre TeXHH'IecKHX xapaxTe

piiCTHK KaMep npHBt\lleHO B pa60TaX [3], [4]. 

3.p.peKTHBHOe 3Ha'IeHHe BerrH'IHHhl d IICTIOlih3yeTC>I IIpii MO.n;eliH

pOBaHliH <PII3II'IeCKHX npon;eccoB Ha DCHOBe naxeTa GEANT-3 [5]. 
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PHc. 1: npoeKt.tMR TpeKa Ha nnocKOCTb, nepneH.D.MKynRpHyJO seeM cMrHanbHbiM npo
sono~KaM 
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PHc. 2: nK, nosepHyTaH no.a. yrnOM £¥, 8 CMCTeMe KOOPJJ.MH3T cnetrrpoMeTpa 
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MeTo,JJ; orrpe,11;erremi>I BemPnmhl d HCIIOJih3yeT rrpmmmr, rrpHMe

HHeMor:ii: ,JJ;JI>I orrpe,JJ;erreim>~ rrapaMeTpoB MarHHTHoro rrorr>I H rrepe,JJ;a

TO'!HhlX 4JYJ!KD;Hft II03H!IHOHHo-qyBCTBHTeJibHhlX ,JJ;eTeKTOpOB CIIeK

TpOMeTpa 3KC'-IAPM [6] . 

2 I!JiaHapHrui MO,ll;eJih OTKJIHKa IlK 

B caMo:ii: rrpocTo:ii: - JIJIHeimo:ii: - MO,JJ;eJIH OTKJIHKa rrporropiiHo

HaJihHO:ii: KaMeph! IIpH IIpOXOJK,JJ;eiDtn 3ap>IJKeHHh!X 'laCTHII IIpHHHMa

eTC>I, 'ITO cpafiaTh!BaeT 6JIH]Kafu:rral'l K Tpeey IIpOBOJIO'!Ka CHrHaJib

HOH rrrrocKOCTH. B rrrraHapHo:ii: MO,JJ;eJIH KaJK.liM CHrHalihHM rrpoBo

rro=a HaxO.liHTC>I B J:(eHTpe rrp>IMOyrOJibHO:ii: l'!'le:ii:KH. PaccMaTpi!Ba

eTC>I IIpOeKJJ;rul TpeKa Ha IIJIOCKOCTh, rrepiieH,JJ;Hey!Il'lpH)'IO BCeM CHr

HaJibHhlM IIpOBOJIO'lKaM (pHc.1).EcJIH TpeK IIpOXOJ(RT 'Iepe3 l'!'le:ii:ey, 

TO C-.:ntTaeTC.si, "t!TO COOTB€TCTBYJODlrui IIpOBOJIOGXa Cpa6aThlBaeT. 

II pH noM rrmp!!Ha KrracTepa (KoJIH'leCTBO cpa6oTaBrrmx rrpoBorroK) 

3aBHCHT OT Ha.KJIOHa rrpOeKJ:(HH TpeKa H OT IIOJIOJKeiml'! TO'IKH rrepe

Ce'!eHI!l'l. B :no:ii: MO.lleJIH cpe,JJ;Hl'll'l rrmpHHa KrracTepa orrpe,JJ;err>IeTC>I 

BhlpaJKeimeM 

- d 
N = 1 + yctg')', (1) 

r.11e ')' - yrDJI MelKJ:IY rrpoeKJ(ReH TpeKa B IIJIOCKOCTH, rreprreH,JJ;H

KYII>IpHOH CHrHaJibHhlM IIpOBOJIO'IKaM, K IIpl'IMOH, COe,JJ;HIDnO!I1e:ii: HX 

J:(eHTphl (B To:ii:-"'e rrrroCKOCTH), d- 34J4JeKTHBHM rrmp!!Ha >I'le:ii:KH, a 

! - paCCTOl'IHJ!e MelK,JJ;y CHrHaJibHh!MH IIpOBOJIOKaMH (mar ,JJ;HCKpKT

HOCTH IIK). 
l 

d = (N - 1) ctg')'· (2) 

B ycTaHOBKe OCb Z rraparrrrerrhHa rry'lKy H rreprreH,JJ;Heyii>IpHa IIK. 

Och Y HarrpaBJieHa BBepx, a X - Ta.K, 'IT06h! CHCTeMa KOOp.llmiaT 

6h!Jia rrpaBOH (pHc.2). 

.[{JI>I OIIpe,JJ;eJieHJ!l'l yrrra ')' HCIIOJib30BaJIHCh IIapaMeTphl TpeKa. 

llpl'I 3TOM BBO.lll'IJil'!Ch .liOIIOJIHl'!TeJibHhle e.lll'IHl'I'!Hhle BeKTOpb! 

(pHc.3): 
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• T- JieJKHT B rrrrocKOCTH CliT'HaJihHbiX rrpOBOJIOK H opToroHarreH 

HM" 
' 

8 e - napamrerreH IIpOBOJIOKa.M H ofipa3yeT rrpa.Byro CHCT8M)' C 

OCbiO Z H f; 

• k - Harrpa.BrreHKe TpeKa. 

C HX IIOMOmbiO IIOJIY'I8HO Bbipa.JKeHHe 

kr 
cos-y= Vl- (ke)2 

(3) 

3 IIorryqeHHe 3KcrrepHMeHTaJibHhiX pacrrpe.n;e-

P:ac. 3: npoXO>KAeHHe TpeKa k ~epe3 nK M nnoCKOCTb, co.n.ep>KaL!.tYIO OCb z M BeKTop JieHHi: 
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P:ac. 4: 3asMCMMOCTb cpep,HeH WHpMHbl KnaCTepa oT ctg')' JlJlR 3KcnepHMeHTanbHbiX 

C06biTHH 
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IIpn MaTeMa.TWiecKo:ll: o6pa60TKe nepBH'!Hh!X :o>KcnepHMeHTaJib

HhlX .llaHHhlX H MO.ll8JIHPOBa.HHOH HH$OpManHH HCIIOJib30BaJICJr MHQ

ro.pymarnoHaJibHbJ:ii KOMIIrreKc BISON. Jl= orrpe.n:erreHH>r napa.Me

TPOB nepe.n:aTO'IHOH .pymarnn, n B 'la.CHOCTH <><P<PeKTHBHhlX 3Ha

qeHH:ll: IT8HTpa Jr'l8HKH pacCMa.TpHBaeMOH ITJia.HapHOH MO.n:erm, HC

IIOJib30BaJiacb rrporpa.MMa BISON-CORPAR [6]. B pe3ylihTaTe o6-

pa60TKH HCXO.llHOH HH<iJOpManHH fiwm CreHepHpOBam.I fia.HKH .lla.H

HhlX- pe3yJibTa.Tbi pacno3Ha.Ba.HHJr (rrporpa.MMa BISON-TRAFIN) 
n orrpe.n:erreHH>r napa.MeTpOB TpeKOB (rrporpaMMa BISON-GEOKIN) 
.n:= nocrre.n:yromero a:aarm3a. 

0Tfiop H CTa.THCTH'l8CKD a.Ha.JIH3 H80fiXO.llHMOH HH$OpMa.nHH 

rrpoBo.n:nrrc>r c nOMOIIIbiO rrporpa.MMbi BISMXC. Jl= KalK.lloro TP8Ka 

B CHrHaJibHOH ITJIOCKOCTH Haxo.n:nrracb nmpHHa COOTB8TCTByromero 

KJia.CTepa, a Ha OCHOBe reOM8TPH'I8CKHX napa.MeTpOB TpeKa HCIIOJib-

3YJr $OpM)'rry 3 Bbi'IHCJIJrJICJr ctg 7-

34J<iJeKTHBHa>r TOJimHHa KalK.li:OH Ka.M8pbi Orrpe.n:eJIJreTCJr nyT8M 

anrrpoKCHMa.nHH B rrpocTpa.HCTBe L2 3aBnCHMoCTn cpe.n:He:ll: nmpHHbi 

KrracTepa oT KOTa.HreHCa 7 no .popM)'rre 1 (pnc.4). Pacrrpe.n:erre

HHe ctg-y rrpHBe.n:eHO Ha pnc.5. 3a.JIOJKeHHb!i IIpH MO.ll8JIHPOBaHHH 
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TpMKTOpHOH l'IH<J?OpMa.n;m! 3a30p MelK.zzy ITOTeHIJ;lfaJThHbiMH ITliOCKQ

CT>IMJ1! XOpOIDO BOCITpOJa3BOWITC>I npR 06pa60TKe MO,llenRpOBaHHhiX 

.llaHHbiX (p1ac.6). 

TaKo:ir MeTO.ll n03BOn>IeT onpe.z~enRTh 3<J?<J?eKTRBHhre 3Ha'leHR>I 

IDRpRHbi qy:BCTBRTelihHOK 30Hhi ,llli>I KaJK,liOK Cill'HalibHOK ITliOCKQ

CTJa. IlonyqeHHhle Ha OCHOBaHRR HaTypHOrD 3KCnepRMeHTa napaMe

Tpbi JaMI'!TaD;JaOHHOK MO,lleliJa OTKliJaKa nponopD;JaOHalihHOH KaMepb! 

cyii:(eCTBeHHO OTliJa'laiOTC>I OT anpROpHbiX Ha"!alibHbiX 3Ha'leHRH: 

dej = dofc, r.r~e c ~ 4,5. 
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Pnc. 5: Pacnpe,ueneHMe ctg 'Y 
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Pnc. 6: 3asMCHMOCTb cpe.n,HeH wHpMHbl Knacrepa OT ctg 7 AfiR MOJJ.enHposaHHbiX 

co6biTMl1 

4 3aKmo'leHHe 

ABTOpb! 6naro.r~apHb! yqaCTHRKaM COTPY.liHR'lecTBa 8KCT..JAPM 

3a ITOMOmb Ja ITliO,liOTBOpHbie 06CylK,lleHR>I. 

Pa6oTa BbiiTOliHeHa B Jla6opaTopRR Bbi'lRCliRTelihHOft TexHRKR 

R aBTOMaTJa3aiJ;Im Ja Jla6opaTOpRR <J?R3RKR 'laCTRIT OM5IM npR 

no.r~.r~epJKKe PoccricKoro <J?oH,lla <PYHliaMeHTalihHhiX Jaccne.r~osaHJaft, 

rrpoeKT 98-07-90294. 
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11BaHqeHKO 11.M. H llp. 
Hccnell,OBaJiHe MO,UeJIH OTK.miKa KOOp.UHHaTHbiX .u,eTeKTOpOB 

cneKrpoMerpa 3KC'1APM 

P!0-99-188 

11CCJie.UYJOTC51 MaTeMaUil.JeCKrie MO.lJ,eJIH II03HUH0HHO-qyBCTBHTeJihHhiX .!UfC

KpeTHbiX D.eTeKropos. Ha ocHOBa.HHH .llaHHhiX HarypHOro 3KcrrepHMeHTa onpe.ue
IDIIOTC.51 napa:Mel'pbl HMHT3UHOHHOti MOllenH IIpOIIOpUMOHaJihHbiX KaMep - KOOp

.UHHaTHhiX .!l,eTeKTOpOB CIIeK'fPOMelpa 3KCqAPM. llpHBO,USITC.a MeTO.!l; H lfHCJJeH

Hbie pe3yJihTaTbi. nonyqeHHbie 3HaqeHJUI napaMe-rpOB HCII01Ih3YJOTC5! 

IIpH MO,UenHpOBaHHH clJH3Hl.JeCKHX npOUeCCOB, perHCTpHpyeMblX Ha ceprryxOBCKOM 

ycKOp>!TeJJe cneKrpoMerpOM 3KC'1APM. 

Pa6oTa BblflOJJHeHa B Jia6opaTopHH ¢H3HKH qaCTHU OH.SIH. 

Coo6weHHe 06'be1lHHeHHOrO HHCTH'J)'Ta .IUI.epHbiX HCC'lell.OBaHHli. L{y6Ha, 1999 

Tiepeso.n asropos 

I vanchenko I.M. et al. 
Investigation on Model of Coordinate Detectors Response 
in the EXCHARM Spectrometer 

PI0-99-188 

The mathematical models of the position-sensitive discrete detectors are in
vestigated. The parameters of an imitative model of the proportional chambers -
the coordinate detectors of spectrometer EXCHARM are defined on virtue of data 
of natural experiment. The method and the numerical results are brought. The ob
tained values of parameters are used for modeling physical processes which are 
registered with the help of spectrometer EXCHARM on the accelerator in Ser
pukhov. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. 
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