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06mrui: xapaKTep:UCT:UKa pa60TbI. 

AKTYaJibHOCTb TeMbI. Hccne,u0Bamu1 B o6nacTu pemITHBHCTCKoii H.llep

Hoii <pll3HKH rrpu 3Hepruu rropH.IIKa HecKOJihKHX r:::iB Ha HYKJIOH (Ily6Ha, BepKrru, 

IlapMIIITa.IIT) IIOJIY'lllJill B IIOCJie.IIHlle rO.IIbl .IIaJibHeiiIIIee pa3BllTlle B CBH3ll C 

IIOHBJieHHeM ycKOpHTerreu peJIHTllBllCTCKllX TH)KeJihlX llOHOB c ::rneprueu 14,5 

r:::iB/HYKJIOH (AGS B BHJI) ll 200 r:::i~/HYKJIOH (SPS B UEPH). If3yqeHHe 

CTOJIKHOBeHllll TH)KeJiblX H.IIep Ba)KHO, rrpe:lK.rie BCero, .IIJIH orrpe.uerreHHH IIOBe

.IIeHHH CllJihHO B3allMO.IIeUCTBYIOIUeii MaTepllll B ycJIOBllHX 60Jihll!Oll IIJIOTHO

CTll 3Heprllll ll BhICOKOll TeMrrepaTyphI. 3.IIeCb OC06bIU llHTepec rrpe.IICTaBJIHeT 

rroucK rrpe.IIcKa3bIBaeMoro pac'!eTaMH Ha peIIIeTKe B KXIl BO3MO)KHOro cpa3o

Boro rrepexo.IIa H.IIepHOll MaTepllll OT 6ecuBeTHhIX a.IIpOHOB K COCTOHHllIO CB0-

60.IIHhIX KBapKOB ll rJIIOOHOB - TaK Ha3hIBaeMOll "KBapK-rJIIOOHHOll IIJia3Me" 

(KrII). HoHhI CBHHUa, ycKopeHHhre Ha ycKopuTerre SPS B UEPH .IIO 3Hepruu 

158 r:::iB/HYKJIOH, llCIIhIThIBaIOrn:He "ueHTpaJibHOe" CTOJIKHOBeHHe c H,llpaMll 

CBllHUOBOll MllIIIeHH, IIO3BOJIHIOT .IIOCTll'lh MaKCllMaJihHOU IIJIOTHOCTll 3Heprllll 

(HeCKOJihKO r:::iB/¢M3) B MaKCHMaJibHOM ofo,eMe B3allMO.IIeUCTBllH (rrpu6Jill3ll

TeJibHO paBHOM 061,eMy H.IIpa CBllHUa)' .IIOCTYIIHOM .IIJIH COBpeMeHHhlX 3KCIIe

pHMeHTOB. Ilpe.IIIIOJiaraeTCH, 'ITO KpaTKOBpeMeHHOe cymecTBOBaHHe KrII Ha 

paHHeii CTa.IIllll B3allMO.IIellCTBllH .IIOJI)KHO ll3MeHHTb COOTHOIIIeHHe BhlXO.IIOB 

BTOpll'IHhlX qaCTllU ll IIOBJillHTh Ha rrpocTpaHCTBeHHO-BpeMeHHYIO 3BOJIIOUllIO 

KOHe'!HOro COCTOHHllH B cpaBHeHllll C a.IIpOHHOll KapTllHOU, . llCKJIIO'laIOrn:eu 

UBeTHOll .IIeKOH<paUHMeHT. 

3KcrrepuMeHT NA49 B UEPH 6bm crrpoeKTn:poBaH .IIJIH H3MepeHHH c BhI

coKoii TO'IHOCThIO crreKTpOB 3apH)KeHHhlX a.IIpOHOB ( 7r±, K±, P, p) ll HeiiTpaJib

HhIX qacTHU (</>, K~, A, A), a TaK)Ke .IIJIH aHaJIH3a ll3MeHeHn:H pH.Ila cpe.IIHHX 

xapaKTepllCTllK OT C06hITllH K C06hITlllO .IIJIH IIOllCKa BO3MO)KHhlX rrpOHBJie

Hllll cprryKTyauun B .IIHHaMHKe rrepexo.IIHoro pe)KHMa ( event by event analy

sis). Co6bITJrn, B KOTOphlX HeCKOJihKO rrapaMeTpOB (HarrpuMep, MHO)KeCTBeH

HOCTll a.IIpOHOB, rrorrepe'IHhre HMrryrrhc Pt n: 3HeprHH Et, OTHOIIIeHue 1r / K) 
O.IIHOBpeMeHHO OTKJIOHHIOTCH OT 3Ha'!eHHll, ycpe,uHeHHhIX no BCeM co6bITllHM, 

MoryT CJIY)KllTh yKMaHn:eM Ha HaJill'!He cpa3OBOro rrepexo.IIa. K oco6eHHO

cTHM crreKTpoMeTpa 3KcrrepuMeHTa NA49, KOTOphle BhI.IleJIHIOT ero n:3 pH.Ila 

3Kcrrepn:MeHTOB, ll3Y'laIOIUHX CTOJIKHOBeHHH peJIHTllBllCTCKllX TH)KeJibIX llO

HOB, CJie.IIyeT OTHeCTll IIIllpOKllll aKCeIITaHC, 3axBaTbIBaIOIUllll rrpaKTll'leCKll 

BCIO rrepe,uHIOIO rrorryccpepy' ll pa3BllTyIO CllCTeMY ll.IleHTmpn:KaUllll qaCTllU, 

OCHOBaHHYIO Ha ll3MepeHllll rrapaMeTpOB TpeKOB, llMIIYJihCa ll llOHll3aUHOH

HhIX IIOTeph B ra3e 4-x BpeMHrrpoeKUllOHHhIX KaMep, a TaK)Ke Ha IIOJIY'leHllll 

llH<pOpMaUllll O CKOpOCTll qaCTllU C IIOMOIUhIO CllCTeMbI ll3MepeHHH BpeMeHll 
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ITponeTa. 

UeJibIO pa60TbI srnmreTCSI p83pa60TKa II co3,naHIIe 900-KaHaJihHoro 

BpeMSIITponeTH0ro ,UeTeKT0pa C BpeMeHHhIM pa3perneHIIeM aroF :S 80 ITC ,UJISI 

M,UeHTII!pIIKaUIIII BT0pH'IHhlX 3apSI)KeHHbIX qaCTIIU B a,np0HH0M CITeKTp0MeTpe 

3KCITepIIMeHTa NA49, II3MepeHIIe II aHaJIII3 CITeKTpOB 3ap11)KeHHbIX Ka0H0B, 

po)K.l(eHHhlX B Pb+Pb B3aMMO,UeHCTBIIIDC npII 3HeprIIII 158 r3B/HYKJIOH . 

HayqHrur H0Bll3Ha pa6oTbl. 

. P83pa6oiaHa MeTO.UIIKa: BhlCOKOTO'IHhIX II3Mepemrii BpeMeHII ITponeTa 3a

p11)KeHHhlX qacnru C IICn0Jib30BaHIIeM MO.UII!pIIUIIpOBaHHbIX !pOTOJMHO)KII

. Teneii <I>8Y-87 0Te'!eCTBeHHOro ITpOII3BO,UCTBa II opraHII'leCKOro CUIIHTIIJI

mfropa, npoII3Be.UeHHOro B JIB8 0115111. IlpII 3TOM BpeMeHHOe pa3perne

Htte C03,UaHHhlX ITpOTOTIIITOB C'leT'IIIKOB C0CTaBIIJIO 50-60 ITC. 

Pa3pa6oTaHa II peaJIII30BaHa MeT0,UIIKa C03,UaHIISI MHOroKaHaJibHOH Bpe

MSIITpoJieTHOH CIICTeMhl (900 KaHaJioB) co cpe,UHIIM BpeMeHHbIM pa3perne

HIIeM aroF = 70-80 nc. 

l13MepeHhl II ITpoaHaJIII3IIpOBaHhl CITeKTpbl 3apSI)KeHHhIX Ka0H0B, p0)K,UeH

HhIX B "ueHTpanhHhix" Pb+Pb B3aIIMo.ueiicTBIISix ITPII 3HeprIIII 

158 r3B/HyKnoH. 

HayqHo-npaKTnqecKrur 3HaqnM0CTb pa6oTbI. C03,naHHhiii 900-Ka

HaJihHhiii BpeMSinpoJieTHhlH ,UeTeKT0p B COCTaBe aITITapaTyphl a.upOHHOr0 CITeK

TpOMeTpa 3KcnepIIMeHTa NA49 B UEPH yqacTByeT B Ha6ope 3KCITepIIMeJi

TaJihHhlX .uaHHhIX Ha nyqKe IIOH0B cmrnua C 3HeprIIeii 158 r3B/HYKJIOH. 

OIThIT C03,UaHIISI ,neTeKTOpa, a TaK)Ke p83pa6oTaHHbie MeTO,Ubl KOppeKUIIII 

II aHaJIII3a BpeMSinponeTHOH IIH<pOpMaUIIII MOryT 6hITb IICnOJib30BaHbl npII 

C03,UaHIIII .upyrIIX MH0roKaHaJibHhIX CIICTeM II3MepeHIISI BpeMeHII npoJieTa. 

Ha 6a3e pe3yJibTaTOB IICCJie,UOBaHIIH BpeMe~IHhlX CBOHCTB n0JIIICTIIpOJib

HhlX CUIIHTIIJIJISIT0pOB C p83JIII'IHhlMII COCTaBaMII CUIIHTIIJIJIIIpyIOIUIIX KOM

noHeHT II Manora6apIITHbIX OTe'leCTBeHHhIX !pOTOJMHO)KIITeJieii <I>8Y-87 II 

<I>8Y-85, a TaK)Ke pa3pa6oTaHHOll MeTO.UIIKII KOHTpOJISI Ka'leCTBa 60JihlllIIX 

napTIIH !pOTOJMHO)KIITeJieii MoryT 6bITb C03,UaHhl .upyrIIe BapIIaHTbl CUIIH

TIIJIJISIUIIOHHhlX C'leT'IIIKOB ,UJISI npeUII3II0HHbIX II3Mepemrii BpeMeHII nponeTa. 

Pe3JJibTaThl, nony'leHHhle npII aHaJIII3e cneKTpOB 3ap11)KeHHhIX KaOHOB, 

po)K.l(eHHhIX B Pb+Pb B3aIIMo,neiicTBIISIX npII 3HeprIIII 11.upa-cHap11.ua 158 
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r3B/HJKJIOH, ,UOnOJIHSIIOT IIMeIOIUIIeCSI ,naHHbie ,UJISI 11,Up0-SI,UepHhlX CTOJIKHO

BeHIIH II .uaroT cpaKTII'leCKIIll MaTepIIan .UJISI p83BIITIISI TeopeTII'leCKIIX MO,Ue

neii. 

Anpo6a11m1 pa6oTbI iI ny6nnKa11nn. Pe3JJibTaThI, Jie)KaIUIIe B ocHoBe 

.UIICCepTaUIIII, 6hlJIII .UOJIO)KeHbl Ha Me)K.l(yHap0,UHbIX pa60'IIIX COBemaHIIIDC 

KOJIJia6opauIIII C<I>EPA, coBeIUaHIIIDC KOJIJia6opauIIII NA49, ceMIIHapax no 

pen11TIIBIICTCKOH 11.uepHoii <pII3IIKe JIB8, XII Me)K.l(yHapo,nHoii K0HcpepeHUIIII 

no JJibTpa-peJISITIIBIICTCKIIM 11.upo-11,UepHbIM CTOJIKHOBeHIISIM: KBapKOBaSI Ma

TepIISI '96 (rerr.ueJih6epr, <I>Pr, 1996), Me)K.l(yHapO.UHOM CIIMn03IIJMe no CTpaH

H0CTII B KBapKOBoii MaTepIIII (Teppa, CaHTOpIIHII, rpeu1rn, 1997). 

OcHOBHbie pe3JJibTaThl .UIICCepTaUIIII ony6JIIIKOBaHbl B pa6oTax [1-6] • 

O61,eM n CTPYKTypa pa60TbI. l]IIccepTaUIIOHHM pa6oTa II3JIO)KeHa 

Ha 90 CTpaHiiuax, COCTOIIT II3 BBe,UeHIISI, '!eTbipex rJiaB II 3aKJIIO'leHIISI, co

.uep)KIIT 55 pIICJHKOB, 4 Tit6JIIIUhl II CnIICOK UIIT:irpyeMOH JIIITepa-ryphl II3 84 

HaIIMeHOBaHIIH. 

AnTop 3ruunmaeT 

1. Pe3JJibTaThl pa60Thl no pa3BIITIIIO MeT0,UIIKII BbICOKOTO'IHhlX BpeMSinpo

JieTHbIX II3MepeHIIH II IICCJie,UOBaHIIIO BpeMeHHbIX CBOHCTB 0Te'leCTBeHHbIX 

!pOTOJMHO)KIITeJieii II CUIIHTIIJIJISITOpOB, npIIBe,UllllIX K C03,UaHIIIO np0T0-

TIInOB C'leT'IIIKOB C peKOp,UHhlM BpeMeHHhlM p83perneHIIeM 50-60 nc. 

2. Pe3JJibTaTbI pa60ThI no C03,UaHIIIO 900-KaHaJibHOro BpeMSIITpOJieTHOro .ue

TeKTOpa C pa6oqerr ITJIOIUa.UbIO 2,2 M
2

' pa6oTaromero B HaCT0SIIUee BpeMSI 

B C0~TaBe BpeM11nponeTHOH CIICTeMhl a.upOHHOro cneKTpOMeTpa ycTaHOBKII 

NA49 B UEPH. 

3. Pe3JJibTaThl n3MepeHIISI II aHaJIII3a pacnpe.ueneHIIii no nonepe'IHOMY IIM

nynhcy II "nonepe'IHOii Macce" .un11 K+ II K- Me3oHoB, po)K.l(eHHhIX BO 

B3aIIMo.ueiiCTBIISIX Pb+Pb npII 3HeprIIII 11.upa-cHap11.ua 158 r3B/HYKJIOH. 

COilEP)KAHHE IlHCCEPTAUHH. 

Bo BBe,UeHllll o60CH0BaHa aKTyaJibHOCTb .UIICCepTaUIIII, CcpOpMJJIIIpO

BaHa uenb pa60Thl, npIIBe,UeHO KpaTKOe co.uep)KaHIIe ,UIICCepTaUIIII no rJiaBaM. 
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Pnc. 1: CxeMa cneKTpoMeTpa NA49 . 

B rrepnoii rnane .uaHo KpaTKoe onncamrn 3JieMeHTOB cneKTpoMeTpa 

NA49 n npnBe.ueHbl me OCHOBHble napaMeTphr. CqiopMyrrnpoBaHbl Tpe60Ba

HHSI, npe,!l'h5IBJI5IeMhie K BpeMSinporreTHOMY .ueTeKTOpy. 

A.upoHHblH cneKTpoMeTp, H3o6pa)KeHHhIH cxeMaTH"'IeCKH Ha pnc.l, npe.u

Ha3HatieH ,!lJISI perHCTpaUHH ~ 60% OT npHMepHO 2000 3ap5I)KeHHblX tiaCTHU, 

o6pa3yrorumccSI B "ueHTparrhHOM" Ph+Pb B3aHMo.ue:ircTBHH. IlytioK HOHOB 

CBHHUa BhI,!leJISieTC5I no COBna.ueHHIO CHrHaJIOB C qepeHKOBCKHX C'IeT'IHKOB S1 
H S2 , ero noJio)KeHne n HanpaBrreHne onpe.uerrSieTCSI c noMOIUhIO nponopuno

HaJihHhIX KaMep BPDl n BPD2. 9epeHKOBCKH:ir ctieT:<IHK S3 crry)KHT .UJISI BhI

.uerreHHSI B3aHMo.ue:ircTBH:ir c onpe.uerreHHo:ir cTeneHhIO "ueHTparrhHOCTH" . IlBe 

BpeMSinpoeKUHOHHble KaMepbI VTPC (pa3MepoM 2,2 x 1,4 x 0,6 M3), pacno

JIO)KeHHhie BHYTPH rrmpOKOanepTypHhIX .!lllnOJihHhIX MarHHTOB C aHaJIH3Hpy

rorue:ir cnoco6HocThIO 4,5 T·M Ka)K,!lblH, H .UBe KaMephr MTPC (3,8 x 3,8 x 

1,3 M3), pacnorro)KeHHble n03a.un MarHHTOB, crry)KaT .UJISI onpe.uerreHmr Tpa

eKTopn:ir H HOHH3aUHOHHblX noTeph dE/dx 3apSI)KeHHhrx tiaCTHU. 11.ueHTHq>H~ 

Kaumr 3apSI)KeHHhIX tiaCTHU OCHOBaHa Ha HCI10Jih30BaHHH KOM6HHaUHH dE/dx 

MHq>OpMaunn (n3 TPC) n cKopocTH tiacTHU, mMepSieMo:ir .!lBJMSI BpeMSinpo

rreTHblMH .ueTeKTOpaMH nrrorua.UhIO 2,2 M2 Ka)K,!lhIH. Bhl.uerreHMe v0 BeprrmH 

B VTPC H MTPC ncnoJih3JeTC5I .UJISI n.ueHTMq>HKaUHH K~, AH A pacna.uoB. 

C noMOIUhIO. cerMeHTnpoBaHHoro KarropnMeTpa RCAL H3MepSIIOTCSI noTOKH 

nonepetiHo:ir 3HeprHH M aHH30TpormSI co6hITHH. BeTO-KarropnMeTp VCAL nc-
~. . 

nOJih3JeTC5I .!lJ15I onpe.uerreHHSI 3HeprHH cneKTaTOpHbIX HJKJIOHOB H qiparMeH-

TOB 5!,!lpa-CHapSI.!la, HHq>OpMaUHSI O KOTOpo:ir Jie)KHT B OCHOBe TpHrrepa ,!lJISI 

oT6opa co6blTHH no npnuerrhHOMY napaMeTpy. 

Ilpn ll.!leHTHqJHKaUHH 3apSI)KeHHblX tiaCTHU HHTepBaJI HMnJJihCOB 3-7 I'3B/c, 

cooTBeTCTByrown:ir "ueHTparrhHo:ir" o6rracTH 6blcTpOThI .urrSI Ph+ Pb CTOJIKHo

BeHn:ir nplI 3HeprHH 158 I'3B/HYKJIOH (y=2,9), 5IBJI5IeTC5I Han6orree CJIO)KHhIM 
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C TO'IKH 3peHH5I pa3,!leJieHH5I nHOHOB, KaOHOB H npOTOHOB (aHTHnpOTOHOB) C 

noMOIUhlO HOHlI3aUHOHHhIX H3MepeHHH BO BpeMSinpoeKUlIOHHblX KaMepax. Ilo-

3TOMY OCHOBHOH 3a.uatie:ir BpeMSinporreTHhIX .ueTeKTOpOB cneKTpoMeTpa NA49 

5IBJI5IeTC5I "ycnrreHne" ll.!leHTHqJHKau1m 3apSI)KeHHhIX tiaCTHU B 3TOM HMnJJihC

HOM HHTepBarre. IlrrSI 3TOro He06XO.!lHMO H3MepeHHe BpeMeHH nporreTa 7r-, K
Me30HOB H npOTOHOB ( aHTHnpOTOHOB) Ha 6a3e npHMepHO 14 M C TO'IHOCThIO 

He xy)Ke 80 nc, 'ITO .!lOCTaTO'IHO .!lJ15I HX pa3,nerreHH5I C noMOIUhIO KOM6HHHpO

BaHHOH TOF-TPC n.neHTHq>HKaunn Ha ypoBHe (3,5-4) a. 
BhICOKaSI MHO)KeCTBeHHOCTh BTOpll'iHhIX 3ap5I)KeHHhIX 'IaCTlIU B "ueHTparrh

HOM" Pb+Pb CTOJIKHOBeHHH npH 3Heprmr SI,npa-cHapSI,na 158 I'3B/HYKJIOH, 

a TaK)Ke ytieT npo.nyKTOB pacna.noB HeHTpaJihHhIX BTOpH'IHhIX tiaCTHU npH

BOJJ:5IT K TOMY, 'ITO B pa:iroHe pacnOJIO)KeHH5I BpeMSinporreTHhIX .neTeKTOpOB 

nJIOTHOCTh noTOKa 3ap5I)KeHHhIX tiaCTlIU COCTaBJISieT ~ 60 / M2 3a OJJ:HO B3a

lIMO,ne:irCTBHe. IlrrSI Toro, 'IT06hI noTepH BpeMSinporreTHOH HHq>OpMaUHH, CB5I-

3aHHhie C OJJ:HOBpeMeHHhIM nona.naHHeM JJ:BYX H 6orree 3apSI)KeHHhIX tiaCTHU 

B OJJ:HH H TOT )Ke C'IeT'IHK, COCTaBJISIJIH He 6orree 10% Heo6xo.nHMO, 'IT06hI 

"pa6otiasr nrrowa,nh" C'IHHTHJIJI5ITOpa C'IeT'IHKa He npeBbIIIIaJia 20-25 CM2. 

BTopa.H rJiaBa nOCBSIIUeHa C03.D:aHHIO npOTOTHna CUHHTHJIJISIUHOHHOro 

C'IeT'IHKa JJ:JISI BpeMSinporreTHOro .neTeKTOpa. 

B nepBoM pa1.nerre rrraBhI H3JIO)KeHa npoue.nypa no.n6opa .nerrnTeJISI BhI

coKOBOJihTHoro nHTaHH5I <t>3Y-87, o6ecne'IHBaroruero OnTHMaJihHhie BpeMeH

Hhie xapaKTepHCTHKH C'IeT'IHKa. IloKa3aHo, 'ITO H3MeHeHHe HanpSI)KeHHH Ha 

JJ:HHOJJ:HhIX npoMe)KyTKax B npe.nerrax ±10% ·He npHBOJJ:HT K cywecTBeHHOMY 

yxy.nrrreHHIO BpeMeHHOrO pa3perrreHH5I, 'ITO n03BOJI5IeT lICnOJih30BaTh JJ:JISI lI3-

rDTOBJieHH5I .nerrnTerre:ir pe3HCT0pbl C TO'IHOCThIO napaMeTpOB ±10%. Onpe

.nerreH pa60'Illll: .nnana30H aMnJIHTYJJ: BhIXOJJ:HhIX ClirHaJIOB. 

Bo BTOpOM pa3,nerre o6cy)K,naIOTC5I xapaKTepHCTHKH CUHHTHJIJISITOpa H 

q>OTOJMHO)KHTeJISI, BJIHSIIOIUHe Ha BpeMeHHOe pa1perrreHHe CUHHTHJIJISIUHOH

HOro C'IeT'IHKa. 

B TpeTheM pa3.nerre rrraBhI no.npo6Ho omrcaHhI npoue.uypa H3MepeHMSI npe

MeHHhIX pa3perrreHHH nccrre.nyeMhIX C'IeT'IHKOB, HCTO'IHHKH HCKa)KC'Hllll II Ht'

CTa6HJihHOCTeli norrytiaeMhIX BeJIH'IHH H MeTOJJ:hI ycTpaHemrn l!JIH Y'IeTa 3THX 

HCKa)KeHHH n HeCTa6nrrhHOCTe:ir. IIocrre.uHee npno6peTaeT oco6oe 1mvreHne 

Il CBeTe Toro, 'ITO 1!3MepSieMbie BeJIH'IHHhI O'IeHb MaJihI (HeCKOJihKO .ueclITKOB 

nHKOCeKyH.n). OnncaHhI cxeMhI HCnhITaHHH .neTeKTOpOB Ha nJ'IKe CHHXpoqia-

30TpOHa JIB3 0115111 H C HCnOJih30BaHHeM KOCMH'IeCKHX tmcnm. Ilo.upo6HO 

npnBe.ueHa npoue.nypa TO'IHOH Karrn6pOBKH BUII. IloKa3aHo, 'ITO co6cTBeHHOe 

BpeMeHHOe pa3perrreHHe npe,nJIO)KeHHOH 3JieKTpOHHOH cxeMbI COCTaBJilieT 9±2 
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ITC, T.e. MO)KHO roBOplITb o_ TOM, qTO ycTaHOBKa He lICKa)KaeT lI3MepiieMbie 

co6CTBeH~bie pa3peIIIeHM5! .ueTeKTOpOB. 

lhmynhC CUHHTII1I1IllUIIOIIHOro CBCTa H3MepeHHOe 
CUHHTII1I1Il!UIIOHHM BpeMeHHOe 

.uo6aBKa pa3pellieHue 
T~ise Tdecay AMnnuTy.ua ,UeTeKTOpa* 
HC HC OTHOCI!T.e,u. IIC 

1,5 % p-terphenyl 
+ 0,01 % POPOP 0,79 2,32 1,0 79 ± 4 

2 % p-terphenyl 0,075 1,75 0,63 103 ± 7 
0,42 

3 % p-terphenyl - - 0,44 108 ± 6 

1,2 % POPOP 0,22 4,22 0,35 74 ± 4 
0,52 

3,2 % PBD 0,06 1,40 0,87 62 ± 3 
0,95 

3 % p-terphenyl 
+ 0,04% POPOP - - 1,8 58 ± 3 

NElll 0,35 1,65 - -

Pilot U 0,5 1,5 - -

* - Hcrr01Ih30BaH <1JoTOYMHOlKIITe1Ih ct>3Y-87 II o6pa3Uhl CUIIHTI11I1IllTOpa pa3MepoM 
70 MM x 34 MM x 23 MM ( Tommrna ITO IIY'IKY). 

Ta611I1ua 1. IlapaMeTphl uccne.uyeMh!X CUI!HTH1I1IllTOp0B. 

B qeTBepTOM pa3,lleJie lI3JIO)KeHbI pe3JJibTaTbl lICCJie,llOBaHMH ITJiacTuqe- . 

CKMX CUMHTMJIJIHTopoB, ITpOM3BO.lllIMbIX B JIB8 OII>III Ha ocHoBe ITOJIMCTM

pona C pa3JiliqHbIMlI CUMHTlIJIJIMPYIOIUIIMlI .uo6aBKaMM ( CM. Ta6n. l, B KOTO

poii, LIJIH cpaBHeHMH, ITpMBe,lleHbl TaK)Ke BpeMeHHhle ITapaMeTpbI CUlIHTlIJI

J15IT0p0B NElll u Pilot U). IloKa3aHo, qTo ,llJIH ITpOM3BO.llCTBa .ueTeKTopoB 

C BbIC0KlIM BpeMeHHbIM pa3peIIIeHMeM MO)KHO lICITOJib30BaTh ,llBa BapuaHTa 

CUlIHTlIJIJI5IT0pa: 
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1. IIonucTupon c .uo6aBKoii 3% PBD. 

2. IIonucTupon c .uo6aBKoii (3% p-terphenyl + 0,04% POPOP). 

IlHTbIM pa3,lleJI BTOpoii rJiaBbl ITOCBmueH lICCJie,llOBaHMIO pa3JiliqHhlX MO,lllI

!plIKaUMM <pOTOJMHO)KlITeJieM <I>8Y-87 lI OOY-85 Ha ITpe.uMeT lIX lICITOJib30-

BaHM5! ,llJI5! ITpeUM3lIOHHhlX BpeMeHHhlX lI3MepeHMM. BbIJIO ITOKa3aHo, qTo ,llJI5! 

o6ecITeqeHM5! ITPM MaCCOBOM ITpOM3BO,llCTBe ,lleTeKTOpOB Ha OCHOBe <I>8Y-87 

BpeMeHHOro pa3peIIIeHM5! He xy)Ke 65-70 ITC He06XO,lllIMO lICITOJib30BaTb cpo

TOJMHO)KlITeJIM co CBeTOBOM KaTO,llHOM• qyCTBMTeJibHOCTbIO He MeHee 80-90 

MKAjnM. T.K. TOJibKO 1-2% cepuiiHhlX cpoTOJMHO)KMTeJieii <I>8Y-87 o6na

.uaroT TaKOM BhlCOKOM qycTBMTeJibHOCTbIO, HaMlI 6bIJIO ITpe,llJIO)KeHO 3aMeHMTb 

B ITPOUecce ITpOM3BO.llCTBa "cepuiiHhlii" 6lillleJIOqffOM <pOTOKaTO.ll SbKCs Ha 

6onee qyBCTBMTeJibHbIM MOHoruenoqHoii SbCs. IlpOBe.ueHHhle M3MepeHMH ITO

Ka3aJiu, qTo 60-70% ITpOM3BO.lllIMbIX <I>8Y-87(SbCs) MoryT 6hlTb MCITOJib-

30BaHbI ,llJIH ITPOlI3BO,llCTBa .ueTeKTOpOB C BpeMeHHbIM pa3peIIIeHMeM adet:S;70 
ITC. 

KaTO.U cpoioyMHO~HTe1Ill BpeMeHHOe 
Tun pa3pCllICHHC 

<lJOTOYMHOlKHTC1Ill .UCTCKTOpa* 
ct>opMa SL Ss 

MKA/nM MA/BT ITC 

ct>3Y-85 II1IOCKHli 120 85 101 ± 4 

ct>3Y-85 II1IOCKllli 137 82 141 ± 7 

ct>3Y-85C "c<tJepH'ICCKHii" 76 52 70 ± 5 

ct>3Y-85C "c<tJepH'ICCKHii" 91 58 63 ± 3 

WY-87(SbCs) "c<tJepH'ICCKllli" 107 58 56 ± 4 

* - Hcnonh30BllH CUHHTH1I1IllTOp Ha ocHoBe no1II1cTnpona c .uo6aBKOii: 3% PBD pa3MepoM 
70 MMX34 MMX23 MM(TomUHHa no rryqey). 

Ta61II1ua 2. BpeMCHHh!e pa3pellieHHll, rronyqeHHbie rrpn HCII01Ib30BaHHH <1JoTOYJ\IHOlKHTC1Ieii 
ct>3Y-85, ct>3Y-85C n ct>3Y-87(SbCs). 
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KpoMe Toro, 6bmo noKa3aHo, 'ITO Mo.umpIIKauiur YMHO:>KIITem1 <I>8Y-85C 

C q>OTOKaTO.llOM "ccpepII'IeCKOH" q>OpMbI MO:>KeT 6hITh IICilOJih30BaHa .llJl.H Bpe

MeHHbIX ll3MepeHHH (Ta6n.2). 

C) I I I i ,~, 

80 II II r::: \\ \\ '-" 
I\ I\ w \\ " s: 70 ;; n ::r: ;; w II II s 

~· 

,, 
60 ,, ,, w ' " P., ' " 

C'J \ \~\ < 50 P., 
\\ Y\ w " " " 0 40 }} }} ::r: II /J ::r: II II 

Us1= w II II 52 ±3nc II 11 

:::E 30 JI II 
II 11 w II 11 

P., \\ II 
\\ \\ IIl \I~\ .. 

0 5 10 15 65, 195 200 205 210 

BPEM51 ( tiacn1) 

Pn:c. 2: Pe3yJihTaTbI ll3MepeHII.H BpeMeHHOro pa3perneHII.H B Te'!eHIIe )lJIII

TeJihHOro nepuo.ua BpeMeHH. 

B rnecTOM pa3.n;ene BTOpoii rJiaBbI Il0Ka3aHO, 'ITO y C03,UaHHhIX CUIIHTllJI

JI.HUllOHHbIX C'IeT'IllKOB OTCYTCTByeT .uerpa.uauu.H BpeMeHHbIX (puc.2) ll aM

IlJlllTY.llHbIX xapaKTepHCTllK B Te'!eHHe .llJlllTeJibHOro nepuo.ua pa60ThI. 

B Ce,UbMOM pa3.n;ene rnaBbI OilllCaHa MeTO.llHKa TeCTllpOBaHll.H q>OTOYMHO

)KllTeneii Ha BhICOKOilpOll3BO)lllTeJibHOM CTeH.ue. IlpHBe.n;eHhl pe3yJihTaTbI Te-

CTllpOBaHH.H u KpllTepllll OT6opa )lJI.H npHMepHO 1800 q>OTOYMHO:>KHTeneii, IIO

CTYIIllBIIIIIX c MocKOBCKoro :=meKTponaMnoBoro 3aBo.ua (M8JI3). 

B TpeTheii rmme .n;aHo onIIcaHue BpeM.HnponeTHoro .ueTeKTopa. 

IlepBhIH pa3.n;en rnaBbI nocB.HIUeH onucaHHIO MexaHH'IeCKoii KOHCTPYKUHH 

BpeM.HIIponeTHOro .ueTeKTOpa. IleTeKTOP COCTaBJieH ll3 891 HH.llllBII.llYaJlhHOro 

CUllHTllJIJI.HUllOHHOro C'IeT'IIIKa co CUllHTllJIJI.HTOpaMH IIp.HMOyroJibHOH q>OpMbl' 

pa3MepoM 23 MM (TOJIIIIHHa no IIY'IKY) x 34 MM (BbICOTa) x 60/70/80 MM 

(.llJIHHa 6Jill)KHHX/cpe.n:HHX/.llaJihHllX OT IIY'!Ka C'IeT'IllKOB B COOTBeTCTBIIe 

C pa3Jill'IHOH IIJIOTHOCThIO 3arpy3Kll C'IeT'IIIKOB). Ka)K,llbIH CUllHTIIJIJI.HTOp 

o6epttyT CBeTOOTpa:>KaIOmeii aJIIOMllHlleBOH q>OJibf'OH II IIpIIKJieeH c IIOMOIUhIO 

OIITH'IecKoro KJie.H Bicron BC-600 Ha cpoToKaTO.ll OTe'!ecTBeHHOro q>OTOJMHO

:>KHTeJI.H WY-87. Iln.H y.uo6cTBa ucnon1,30BaHII.H CUIIHTHJIJI.HUHOHHhle C'IeT-
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lj 

a) 

6) 

CU. ClIETlIJ1JG1 

MTPC(L) 

CAEN 
SY527 

CAEN 
SY527 

PAMA 

Pn:c. 3: CxeMa paCIIOJIO:>KeHll.H CUllHTllJIJI.HUllOHHhIX cqeT'IllKOB Ha cpepMe 

.ueTeKTOpa : a) Bll.ll co CTOpOHhl MHIIIeHH; 6) Bll.ll CBepxy. 
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qIIKII o6'be,llIIHeHbl no 11 IIITYK B CBeTOII30JIIIPYIOIUIIX KacceTax (Bcero 81 
KacceTa), II3rOTOBJieHHhIX II3 TOHKOro aJIIOMIIHHeBoro JilICTa II TeKCTOJIUTa. 
PacnoJIO.lKeHIIe cqeTqIIKOB Ha cpepMe BpeMHnpoJieTHoro .ueTeKTOpa, no3BOJIH
IOIUeii: <plIKCIIpOBaTh KacceThI co cqeTqIIKaMII B npOCTpaHCTBe Ha 3-x ypOBHHX, 
nOKa3aHO Ha pIIc.3. 

Bo BTOpOM pa3.uene .uaHO onIICaHIIe BhICOKOBOJihTHOro nIITaHHH .ueTeKTOpa 
Ha ocHoBe CIICTeMhl CAEN SY527. 

B TpeTbeM pa3.UeJie rJiaBhI KpaTKO II3JIO.lKeHhl OCHOBHble npIIHUHnhI, Jie
.lKaIUIIe B OCHOBe TpIIrrepa BpeMHnpoJieTHOH CIICTeMhI, a TaK.lKe onIICaHa 3JieK
TpOHIIKa cqIIThIBaHIIH BpeMHnpoJieTHOH lIH<pOptmUIIII. 

LleTBepTM' rnaaa nocBHIUeHa aHaJIII3Y .uaHHhlX, nonyqeHHhIX npII pa-

6oTe BpeMHnpoJieTHOro .ueTeKTOpa B COCTaBe cneKTpOMeTpa NA49 Ha nyqKe 
H,llep CBIIHUa C 3Hepmeii: 158 r3B/HJKJIOH • 

B nepBOM pa3.uene no.upo6HO onIICaHa KaJIII6pOBKa .ueTeKTOpa II KoppeK
umr BpeMHnponeTHOH IIH<pOpMaUIIlI. 

KanII6pOBKa BpeMHnponeTHOro .ueTeKTOpa 6hma BhIIlOJIHeHa Ha OCHOBe 

IIH<pOpMaUIIII, Ha6paHHoii: npII pa6oTe cneKTpoMeTpa NA49 Ha nyqKe H.uep 
CBIIHua c IIMnynico:r-.d58 r3B/c. Ilpe.uBapIITeJihHO npoBe.ueHHM peKoHcTpyK

UIIH TpeKOB 3ap}r.lKeHHhIX qacTIIU BO BpeMHnpoeKUIIOHHhIX KaMepax n03BO
JIHJia He TOJihKO 'onpe.ueJIIITh C 60JihllIOii: TOqHQCThIO' KOOpmma Thl nepeceqe

HIIH nJIOCKOCTII BpeMHnponen~oro .ueTeKTOpa Ka.lK.UOii: 3apH.lKeHHOH qacTIIUeii:, 
HO TaK.lKe npe.uocTaBJIHJia IIH<pOpMaUIIIO 06 IIMnJJihCe qacTIIUhl II O .umme ee 
TpeKa OT MIIIIIeHII .llO BpeMHnpoJieTHOro .ueTeKTOpa. KpoMe Toro, IICnOJih-

3JH pe3JJlhTaThl II3MepeHIIH IIOHII3aUIIOHHhlX noTepb 3apH.lKeHHhIX qacTIIU B 
MTPC, OKa3anoch B03MO.lKHhIM II.lleHTII<pIIUIIpoBaTh nIIOHhI II IIcnonh3oBaTh 
TOJihKO 3TOT copT 3apH.lKeHHhIX qacTIIU .UJIH KaJIII6pOBKlI BpeMHnponeTHOro 
.ueTeKTopa. 

HII.lKe nepeqIIcJieHhI OCHOBHhle 3TanbI KaJIH6pOBKII .ueTeKTOpa II KoppeK-

UIIII BpeMHnpoJieTHOH IIH<pOpMaUIIII: 

Ilpe.uBapIITeJihHOe noJIO.lKeHHe BpeMa:npoJieTHOro .ueTeKTOpa B npocTpaH

CTBe II3MepHJIOCh reo.ue3IIqecKIIMII MeTo,llaMH. McnOJih3JH TpeKOBJIO IIH-, 

<pOpMaUIIIO II3 BpeMHnpoeKUIIOHHOH KaMepbI npoBe.ueHo JTOqHeHIIe nono
.lKeHIIH .ueTeKTopa no OTHOIIIeHHIO K KaMepe. 

IlpoBe.ueHa KOppeKUIIH' MOMeHTa npIIxo.ua CHrHaJia c q>8Y, yqIIThIBaIO

IUM, qTo Ka.lK,llhlll KaHaJI II3MepeHIIH BpeMeHII nponera, BKJIIOqaIOIUIIH 
B cefor CUIIHTIIJIJIHUIIOHHhlli cqeTqlIK, CIIrHaJihHhie Ka6eJIII II cqIIThIBaIO-
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ruyro 3JieKTpOHIIKY, BHOCUT BO BpeMH npoJieTa IIH.llHBII,llJaJihHJIO nOCTO

HHHyIO 3a.uep.lKKy. 

CKoMneHcIIpOBaHa 3aBHClIMOCTh II3MepeHHOrO BpeMeHII OT KOOp.UIIHaT o6na

CTII, qepe3 KOTopyro 3apa:.lKeHHM qacTIIUa nepeceKaeT CUIIHTIIJIJIHTOp. 

IlpoBe,lleHa KOMneHCaUIIH 3aBHCIIMOCTII II3MepeHHOro BpeMeHU npIIXOL{a 

CIIrHaJia C <pOTOJMHO.lKIITeJIH OT aMnJIIITJ.llhI 3TOro CIIrHaJia. 

YacTIIqHo CKOMneHCIIpOBaHhl IICKa.lKeHIIH BpeMeHII nponeTa qaCTIIU, BHO

CIIMhle CTaprOBhlM cqeTqIIKOM (II3-3a ero KOHeqHoro BpeMeHHOro pa3pe
IIIeHIIH) II Me.uneHHhlM ,, .upeii:<poM" BpeMeHHhlX napaMeTpOB BpeMHnpo

JieTHOM CIICTeMhl KaK e,llIIHOro uenoro. BhlCOKM MHO.lKeCTBeHHOCTh perH

CTpIIpyeMhlX nIIOHOB N 1r ( HeCKOJihKO .uecHTKOB 3a 0,llHO "ueHTpaJihHOe" co-

6hITIIe) II TOqHaH IIH<pOpMaUHH O L{JllIHe TpeKa qacTIIUhI L II ee IIMnyJihCe 

p no3BOJIHIOT onpe.ueJIIITh cpe.uHee 3HaqeHIIe (.UJIH Ka.lK,lloro co6hITIIH) OT

KJIOHeHIIH II3MepeHHOrO BpeMemr npoJieTa nIIOHa Tcorr OT TeopeTIIqeCKII 
npe.ucKa3aHHOro L/vip) II IICnOJih30BaTh nonyqeHHJIO BeJIIIqIJHY B Ka
qecTBe nonpaBKII .llJIH KOppeKUlIII BpeMeH npoJieTa qacTIIU, 3aperIIcTpII

poBaHHhIX B .uaHHOM C06hITIIII. ToqHOC1'h 3TOro MeTo.ua:, onpe.uenHeMM 

BeJIIIqIIHoii: aroF / ..[Fl;, MeHee 10 nc (r.ue aroF - cpe.uHee BpeMeHHoe 
pa3peIIIeHIIe BpeMHnpoJieTHOH CIICTeMbI) II npeBOCXO.llIIT BpeMeHHOe pa3-

peIIIeHHe CTapTOBOro cqeTqIIKa CTSTART::::: 25 nc. 

Cpe.uHee BpeMeHHOe pa3peIIIeHHe C03,llaHHOM CIICTeMhI .UJIH II3MepeHIIH Bpe

MeHII nponeTa xapaKTepH3JeTCH mIIpIIHOM nIIKa )];JIH 7r--Me30HOB Ha puc.4 
II COCTaBJIHeT CTTOF = 76 ± 2 nc. Cne.uyeT no.uqepKHJTh, qTo yKa3aHHOe 
pa3peIIIeHIIe BKJIIOqaeT B ce6H He TOJihKO co6CTBeHHOe pa3pemeHIIe CUHH
TIIJIJIHUIIOHHhIX cqeTqIIKOB, HO II Heonpe.ueJieHHOCTII, CBH3aHHble C KOHeqtthIM 
pa3peIIIeHIIeM CTapTOBOro cqeTqIJKa, C OIIIU6KaMII onpe.ueneHIIH IIMnJJibCOB 
qacTIIU II ,lJ;JIIIHhI IIX TpeKOB, C IICKa.lKeHUHMlI, BHOCUMhIMII B npouecce pa-

60ThI 3JieKTpOHIIKII, II T.)];. 

BTopoii: pa3,neJI qeTBepTOH rJiaBhI nOCBHIUeH onIICaHIIIO npoue.uyphl II,lleH

TII<pIIKaUIIII BTOpUqtthIX 3apH.lKeHHhlX qacTIIU. 

Ilocne II3MepeHIIH BpeMeHII nponeTa 3apH.lKeHHOii: qacTIIUhI Tcorr II npII
BJieqeHIIH IIH<pOpMauIIII O )];JIIIHe TpeKa qacTIIUhI Me.lK,lly CTapTOBhIM cqeTqII

KOM II BpeMHnpoJieTHhIM .ueTeKTOpOM L II ee IIMnJJihCe P, npe.uocTaBJIHeMyIO 
BpeMHnpoeKUIIOHHOM KaMepoii:, HeTpy,nHO onpe.ueJIIITh CKOpOCTh qacTIIUhI : 

. L 
(3=-

c·Tcorr 
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3500 

cr =76nc 

>:S: 
3000 ~ I \ I 

:s: 
E-4 2500 I- 1 \ I ::a 
\0 
0 

2000. t- r \ C) I 
0 
t:=: 
C) 

1500 ~ I \ I :s: ::r 
1000 l I \ I 

"l ,J .. , .... , .... ,, .. ~, 61 ,J 
-300 -200 -100 0 100 200 300 400 500 600 

Tcorr - L/v1r(P), TIC 

Pnc. 4: BpeMeHHOM crreKTp Tcorr - L/v1r(P) ,nmr Bcex C'IeT'IIIKOB ,neTeKTOpa 

IIOCJI8 rrpoBe,neHIISI KOppeKUIIM. illIIpIIHa CIIeKTpa xapaKTepII3yeT pa3pe11Ie

HIIe BpeMsrrrpoJieTHOM CIICTeMhl <7TOF = 76±2 rrc. 

II ee Macey: 

(
1 /32) (moc2)2 = (pc)2 p2 

KaK CJie,nyeT II3 pIIc.5, MO)KHO rDBOpIITh O pa3,neJieHIIII 7f II K Me30HOB C 

IIOMOIUhIO C03.IIaHHOM BpeMsrrrpoJieTHOM CIICTeMhl BIIJIOTh ,no IIMIIYJihCa 4,0-

4,5 r3B / c, a TaK)Ke 06 II.IIeHTIIqiIIKaUIIII rrpOTOHOB ( aHTIIIIpOTOHOB) BIIJIOTh 

,no IIMIIYJibCa 8 r3B/c II ,neiiTpOHOB BIIJIOTh ,no IIMIIYJibCa 11-12 r3B/c. 

IlpIIBJie'IeHIIe IIHqJOpMaUIIII 06 IIOHII3aUIIOHHhlX IIOTepsrx qacTIIU B ra3e 

BpeMHIIpOeKUIIOHHhlX KaMep cyruecTBeHHO paCIIIIIpsreT IIMIIYJihCHblM IIHTep

BaJI, B KOTOpOM B03MO)KH0 II.IIeHTIIqJIIUIIpOBaTh 3apsr)KeHHhie qaCTIIU.hl. Ha 

pIIc.6 IIOKa3aHbl 3aBIICIIMOCTII IIOHII3aUIIOHHhlX IIOTepb qacTIIU dE/dx B ra3e 

KaMephl MTPC OT KBa,npaTa IIHBapIIaHTHOM MaCChI m5, rronyqeHHOM rryTeM 

II3MepeHIISI BpeMeHII rrpoJieTa II IIMIIYJibCa 3apsr)KeHHOM qaCTIIUhl, .IIJIH cny-

12 

I 
I 

I 

./j 

I' 

I 

c:::i..l .1 --
1.08 

1.06 

1.04 

1.02 

1 

0.98 0 

2500 1:- 6) 
(fl 
~ 

~ 2000 
::l 
0 

C,) 1500 

1000 

500 

0 

,p d 
:,_ 

\ 

K+ 

+. 1t · .. ,".;· 

2 4 6 

3-4 GeV/c 

1t 

p 

0 0.5 l 

8 10 

70 

60 

50 

40 

30 

20 

10 

0 
2 3 

m5, (GeV /c2
)

2 

12 

4 

a) ~ 
1 

7 

1 
~ 
~ 
j 

~j 
14 

P [GeV/c] 

5 6 

Pnc. 5: (a) 3aBIICIIMOCTh BOCCTaHOBJieHHOM C IIOMOIUhIO II3MepeHIISI Bpe

MeHII rrponeTa i3eJIII'IIIHhI 1/ f3 OT IIMIIYJihca, II3MepeHHOro B MTPC, .IIJIH BTo

pII'IHhlX qacTIIU c rroJI~)KIITeJihHbIM 3apsr,noM. Pacrrpe,neneHIISI IIO KBa,npaTy 

MaCChI .IIJISI: (6) IIOJIO)KIITeJihHO 3ap.H)KeHHhIX qacTIIU B IIMIIYJihCHOM .IIIIaIIa-

30He 3-5 r3B/c; (B) ,neiiTpOHOB·~ IIMIIYJihCHOM .IIIIaIIa30He 3-11 r3B/c. 
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'IaJI, KOr,n:a BpeM.smporreTHbIH .n:eTeKTOp perMcTpMpyeT IIOJIO)KMTeJibHO 3apa

.lKeHHble qaCTlIUbI. IlByMepHbie rMCTOrpaMMbI, npe.n:cTaBJieHHbre Ha pMCYHKe, 
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Pn:c. 6: 3aBMCMMOCTh MOHM3aUMOHHhIX noTeph B MTPC OT KBa.n:paTa Macchr, 

onpe.n:erreHHOH C IIOMOIUbIO BpeManporreTHOrO .n:eTeKTOpa, .IJ:JI.fl BTOplI'IHbIX qa

CTMU C IIOJIO.lKMTeJibHbIM 3apa.n:OM. JlMHlI5IMlI BbI.IJ:eJieHhI o6rracTM, MCnOJib3Y

eMbie .n:na no,n:c<IeTa 'IMCJia K+ Me3OHOB. 

OTBe'!aIOT pa3JilI'!HbIM MMnyJihCHbIM lIHTeJ>BaJiaM qaCTlIU (rnMplIHa Ka)K.IJ:oro 

MHTepBana - 1 r3B/c). Ka.lK.IJ:aJI rncTorp~~Ma <pMTnpoBan11,ch cyMMoii Tpex 

O.IJ:HOTlIIIHbIX .n:ByMepHbIX pacnpe.n:erreHMii', COOTBeTCTBYIOIUlIX nMOHaM, KaO

HaM ·M npoToHaM (aHTMIIpOTOHaM). IlByMepHbre cpyHKUMM .n:rra Ka.lK.IJ:oro M3 

Tpex TMnoB qacTMU, 6bIJIM Bhr6paHbI B BM.n:e cyMMbI ,n:Byx KOMnoHeHT: .n:By-
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MepHoro pacnpe.n:erreHM5! raycca lI 3KCIIOHeHUliaJibHOH '!aCTM, Y'IlITb!BaIOmeii 

"xBOCTbI" pacnpe.n:erreHMH. Pe3yJibTaTbI <plITlipOBaHM5! nO3BOJI5IIOT MCnOJib-

3OBaTb ,n:JI5! .IJ:aJibHeiirnero aHaJIM3a qaCTlIUbI lI3 Tex o6rracTeii .IJ:BYMepHbIX 

rMCTOrpaMM, r.n:e pa3,n:eJieHMe npOMCXO.IJ:lIT HaM6orree Ha,n:e.lKHO; nplI 3TOM He

CJIO.lKHO onpe,n:eJIMTb, KaKOH npoueHT '!aCTlIU lICKOMOro COpTa nona.n:aeT B 

BbI,n:erreHHbie o6JiaCTM, M KaKOBbI npMMeCM qacTMU .n:pyrMX TlinOB npM TaKOH 

npoue.n:ype M,n:eHTlI<plIKaUMlI. TaK, HanpMMep, MO.lKHO oueHMTb npMMeCM nM

OHOB B lI,n:eHTlI<plIUMpoBaHHbIX K-Me30Hax .IJ:JI5I pa3JilI'IHbIX lIMTIYJibCHbIX lIH

TepBaJIOB npM lICnOJih3OBaHMlI nOKa3aHHbIX Ha pMc.6 o6iracTeii .n:ByMepHbIX 

rMcTorpaMM. lb pac<IeTOB crre.n:yeT, 'ITO BnJIOTh .n:o MMnyrrhca 8 r3B/c BO3-

MO.lKHO BbI.IJ:eJIMTb KaOHbI c npMMeCbIO nMOHOB MeHee 1 %. 

B TpeTheM pa3,n:erre rrraBbI onMcaHa npoue.n:ypa onpe.n:erreHM5! 3<p<peKTMB

HOCTM perMCTpaUMlI 3ap5!.lKeHHbIX 'IaCTlIU BpeManporreTHbIM ,n:eTeKTOpOM. 

3cp<peKTlIBHOCTb perlICTpauMM 3ap5!.lKeHHbIX qacTMU, CB5!3aHH8JI C KOH

KpeTHOH reoMeTpMeii BpeM5InporreTHoro .n:eTeKTopa M ero pacnorro.lKeHMeM no 

OTHOITieHMIO K .n:pyrMM 3JieMeHTaM ycTaHOBKM, 6bma onpe.n:erreHa C noMOIUbIO 

nporpaMMbl MO,n:eJIMpOBaHlI5! cneKTpOMeTpa N A49' C03.IJ:aHHOH COTpy.n:HMKaMM 

Korrrra6opauMM NA49 Ha OCHOBe naKeTa GEANT 3. 

Ifa-3a BbICOKoii MHO.lKeCTBeHHOCTM BTOpMlIHhIX 3ap5!.lKeHHhIX qacTMU B Ha-

6paHHoii lIH<pOpMaUMlI npMCYTCTBYIOT co6b!TM5I, _B KOTOpbIX HeCKOJibKO 3ap5!

.lKeHHbIX qacTMU nona,n:aIOT B O.IJ:lIH lI TOT .lKe CUlIHTlIJIJI5!UlIOHHbIH C'!eT'!lIK, 

'ITO Be,n:eT K lICKa.lKeHMIO BpeM5InporreTHOH lIH<pOpMaUMlI. lln5I ycTpaHeHM5! 

TaKoro po.n:a lICKa.lKemiii 6bIJilI lICKJIIO'!eHbI lI3 o6pa60TKlI cpa6aTb!BaHM5! Tex 

C'!eT'!lIKOB, B CUlIHTlIJIJI5ITOp KOTOpbIX "nona.n:ano" 6orree, 'IeM O.IJ:MH, TpeKOB 

M3 MTPC. KorrM<IeCTBO MCKJIIO'IeHHbIX M3 o6pa6oTKM qacTMU cocTaBMJIO 10-
15%; B ,n:aJibHeiirneM 'IlICJIO lI,n:eHTlICplIUlIPOBaHHbIX qaCTlIU Ka.lK,n:oro COpTa 

KopeKTMpOBaJIOCb Ha COOTBeTCTBYIOIUYIO nonpaBKy. 

KpoMe Toro, lICnOJib3Y5I OT6op no 3ap5!,n:y ClirHaJIOB co CUlIHTlIJIJI5IUlIOH

HbIX C'IeT'IlIKOB, y,n:aJIOCb lICKJIIO'IlITb lI3 o6pa60TKlI 'IaCTlIUbI, nonaBITIMe B 

KpaJI CUlIHTlIJIJI5ITOpOB C'IeT'!lIKOB, lI qaCTlIUhI, nona,n:aHMe KOTOpbIX B CUlIH

TlIJIJI5ITOp conpOBO)K.IJ:aeTC5! KOHBepcMeii raMMa-KBaHTa. IlonpaBKlI 'IlICJia 

'!aCTMU, CB5!3aHHbie C OT60pOM C06b!TlIH no 3ap5!,n:y CMrHaJIOB C BpeM5IIIpO

JieTHOro ,n:eTeKTOpa, OUeHMBaIOTC5I Ha ypOBHe ~ 7% .IJ:JI5I KOHBepClilI raMMa

KBaHTOB M 3-7% .IJ:JI5I qacTMU, nonaBITilIX B KpaJI CUlIHTlIJIJI5ITOpa. 

B <IeTBepToM pa3,n:erre rrraBbI npMBe,n:eHbI norryqeHble cneKTpbI no no

nepe<IHOMY MMnyrrhcy M "nonepe<IHOH Macce" ,n:n5! 3ap5!.lKeHHhIX KaoHoB, po

)K.IJ:aIOIUMXC5I B "ueHTpaJibHOH" o6JiaCTlI 6bICTp0TbI peaKUlilI 2, 6 < y < 3, 2 

(plIC. 7, 8). IfaMepeHbI 3Ha'IeHM5! napaMeTpOB HaKJIOHOB cneKTpOB T = (224±12) 

M3B ,n:n5! K+-Me30HOB MT= (213±6) M3B ,n:n5! K--Me30HOB. 
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I1HTerpHpOBaHIIeM crreKTpOB, rrpe.llCTaBJieHHhIX Ha pHC.8 ( c y<IeTOM arrpoK

CMMaUMM crreKTpOB B o6rraCTh "6oJibllIMX mt")' 6bIJIM rrorry<IeHbI 3Ha<Iemrn 

rrrroTHOCTM 3ap.snKeHHhIX KaOHOB dN / dy B "ueHTparrhHoii." o6rracTM 6hICTpOThI : 

dn( +) dy K = 26, 4 ± 2, 0 

dn 
dy(K-) = 15,0±2,0 

Orrpe.uerreHO OTHOIIIeHMe BhIXO.llOB 3ap.sDKeHHhIX KaOHOB B MHTepBarre 6hICTp0Thl 

2, 6 < y < 3, 2 : < K+ > / < K- >= 1, 76 ± 0, 15 . 

I13JIO)KeHbl pe3yJihTaTbl aHaJIM3a rrorry<IeHHhIX .uaHHhIX B paMKax TepMO

.llMHaMM'leCKOrO IIO.llXO.lla. 

B 3aKnIO'IeHIUI cqiopMyrrMpOBaHbl OCHOBHbie BhIBO.llhl .llMCCepTaUMM: 

1. IlpoBe.ueHO MCCJie.llOBaHMe rrrraCTM'leCKMX CUMHTMJIJI.sITOpOB, rrpOM3BO.llM

MhIX B JIB8 OI15II1, M oTe<IeCTBeHHhIX Marrora6apMTHhIX q>OTOYMHO)KM

Terreii. ct:>8Y~87 M <I>8Y-85 Ha rrpe.uMeT MX MCIIOJih30BaHMH .urr.si: c01.uaHMH 

C'leT'IMKa .llJIH rrpeUM3MOHHhIX BpeMeHHhIX M3MepeHMll. IloKa3aHO, 'ITO 

<I>8Y-87 M ct:>8Y-85 (rrocrre HeKoTopoii. MO.llM<pMKaUHM) rrpMrD.llHhI .urr.si: rrpo

M3BO.llCTBa CUMHTMJIJIHUMOHHhIX C'!eT'IMKOB C BpeMeHHhIM pa3peUieHMeM He 

xy)Ke 70 rrc. 

2. Ha 6a1e MO.llM<pMKaum1;· q>OTOYMHO)KMTerr.si: <I>8Y-87 pa1pa60TaH M c01.uaH 

CUMHTMJIJIHUMOHHhill C'leT'IMK c BpeMeHHhIM pa3peIIIeHMeM rrop.si:.uKa 50 -

60 ITC. 

3. Pa1pa60TaHa MeTO.llMKa M3MepeHMH rrapaMeTpOB <I>8Y M C03.llaH BhICO

KOIIpOM3BO.llMTeJibHhill CTeH.ll, II03BOJIMBIIIMll rrpoTeCTMp0BaTb rrpMMepHO 

1800 q>OTOYMHO)KMTerreii. <I>8Y-87 (SbCs). 

4. Ha ocHoBe pa1pa60TaHHOro CUMHTMJIJIHUMOHHoro c<IeT'llfKa c01.uaH 900-

KaHaJihHhIH BpeMHrrporreTHhlii. .ueTeKTop c pa6o<Jeii. rrrroma.llhIO 2 M2
, B Ha

CTo.si:mee BpeMH ycrreIIIHO <pyHKUMOHMPYIDillMll B COCTaBe a.upoHHOrD crreK

TPOMeTpa ycTaHoBKM NA49 B UEPH. BpeMeHHoe pa1peIIIeHMe BpeM.si:rrpo

rreTHoii. CMCTeMbI COCTaBMJIO 75 rrc, 'ITO II03BOJIHeT pa3.lleJIHTb IIMOHhl M Ka

OHbI BIIJIOTh .llO MMIIYJibCa 8 r3B/c M BbI.lleJIHTh IIpOTOHhl (aHTMIIpOTOHbI) 

BIIJIOTh .llO MMIIYJibCa 10-12 r3B/c. . . 
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5. Ilorry<IeHhI pacrrpe.uerreHMH no rrorrepe<IHOMY MMrryrrhcy M "rrorrepe<IHOH 

Macce" .llJ!H K+ M K- Me30HOB, pO)K.lleHHhIX B "ueHTpaJibHhIX" B3aMMO

.ueii.CTBMHX Ph+Pb rrpM 3HeprnM .si:npa-CHap.si:.ua 158 r3B/HyKrroH. Orrpe

.uerreHHhre B "ueHTpaJihHOii." o6rraCTM 6bICTp0ThI B3aMMO.llellCTBMH 3Ha'le

HMH o6paTHoro rrapaMeTpa HaKJIOHa crreKTpoB T (K+) = 224±12 M3B, 

T (K-) = 213±6 M3B M rrrroTHOCTM Ha e.llMHMUy 6hrCTpOThI BTOpMqHhIX 

KaOHOB dn/dy(K+) = 26,4±2,0 , dn/dy(K-) = 15,0±2,0 xopoIIIO co

rrracyIOTCH C pe1yJihTaTaMM M3MepeHMll .llpyrMX 3KCIIepMMeHTOB, a TaK)Ke 

6ml3KM K .llaHHhIM, IIOJiyqeHHhIM .llJIH "UeHTpaJibHhIX" S+S B3aMMO.llell

CTBMll IIpM 3HeprMM H.llpa-cHap.si:.ua 200 r3B/HYKJIOH. OTHOIIIeHMe BhIXO

.llOB 3ap.si:)KeHHhIX KaOHOB B "ueHTparrhHOii:" o6rraCTM 6bICTp0Thl COCTaBMJIO 

< K+ > / < K- >= 1, 76±0, 15. 
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