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B pa60Te npe,nCTaBJIeBld: pe3YJIbTaT:bI HCCJle,nOBaHIDI .llBYX npOTOTHIIOB IIOJIYnpOBO,ZUDIKOBOH 
aKTHBHOH MHIIIeHH.IIoKa3aHO, 'tITO HCCJle,nOBaBumeCJlKpeMHHeB:bIe npOTOTHII:bI MoryT 6:bITL a,na
IITHpOBaBld: .llJIJI 3a,na'tl BToporo 3Tarra 3KCIIepHMeHTa E-161. 

Abstract 

Vorobiev A.P. et al. The Study of Si Live Target Prototypes: IHEP Preprint 97-10. - Protvino, 
1997. - p. 9, figs. 6, refs.: 5. 

Two prototypes of Si live target have been tested. It is shown, than prototypes can be 
adapted for tasks of the experiment E-161 second stage. 
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B pa60Te rrpe.n;CTaBJIeHbI pe3YJIbTaTbI HCCJIe.n;OBaH1UI .n;ByX rrpOTOTHrrOB aKTHBHOi 

MHIlIeHH C IJ;eJIbIO rrOCJIe.n;YIOIIJ;ei a.n;arrTaIJ;HH H HCrrOJIb30BaHH5I O.n;HOrO H3 HHX B COCTa

Be rrpeIJ;H3HOHHoro BepIlIHHHoro .n;eTeKTopa B 3KcrrepHMeHTe rro H3Y"tleHHIO MexaHH3MOB 

{)6pa30BaHH5I H pacrra.n;OB O"tlapOBaHHbIX "tlaCTHIJ; B pA-B3aHMo.n;eicTBH5IX rrpH 70 r3B 

(BTOpoi 3Tarr 3KcrrepHMeHTa E-161) [1]. AKTHBHa5I MHIlIeHb 6y.n;eT BblrrOJIH5ITb B 3TOM 

3KcrrepHMeHTe CJIe.n;yIOIIJ;He <pyHKIJ;HH: 

•� BbI.n;eJIeHHe C06bITHi C rrepBH"tlHbIM B3aHMo.n;eicTBHeM B aKTHBHoi MHIlIeHH Ha 

CTa.n;HH Bblpa60TKH CHrHaJIa TpHrrepa rrepBoro ypOBH5I. 

•� BbI.n;eJIeHHe .n;eTeKTopa MHIlIeHH, B KOTOpOM rrpOH30IlIJIO rrepBH"tlHOe B3aHMo.n;ei

CTBHe. 3Ta HH<popMaIJ;H5I MO:>KeT HCrrOJIb30BaTbC5I B TpHrrepe BToporo ypOBH5I H 

rrpH reOMeTpH"tleCKOi peKoHcTpyKIJ;HH C06bITH5I. 

•� B03MO:>KHOCTb HCCJIe.n;oBaHH5I A-3aBHcHMoCTH MexaHH3MOB 06pa30BaHH5I O"tlapOBaH

HbIX "tlaCTHIJ; rryTeM CMeHbI rrOJIyrrpOBo.n;HHKOBoro MaTepHaJIa MHIlIeHH HJIH yCTa

HOBKH .n;orrOJIHHTeJIbHbIX <pOJIbr H3 MeTaJIJIa (W,Pb). 

Ha rrepBOM 3Tarre HCCJIe.n;oBaHHH MHIlIeHbIO 5IBJI5IJIC5I rraKeT, COCTaBJIeHHbIi H3 KpeM

HHeBblX .n;eTeKTopOB -' 3JIeMeHTOB KaJIOpHMeTpa yCTaHoBKH "ZEUS" [2]. OH COCT05IJI H3 

Tpex KpeMHHeBbIX .n;eTeKTopOB, BbIrrOJIHeHHblX B BH.n;e rrJIaCTHH KBa.n;paTHoi <P0PMbI co 

CTOpOHOi 12 MM H TOJIIIJ;HHOH 380 MKM, pacrrOJIO:>KeHHbIX C 3a30pOM 1,5 MM. HCrrOJIb30

BaBIlIHeC5I HaMH rrpe.n;BapHTeJIbHble yCHJIHTeJIH H yCHJIHTeJIH-<popMHpQBaTeJIH 5IBJI5IIOTC5I 

6a30BbIMH 3JIeMeHTaMH KaJIOpHMeTpa yCTaHoBKH "ZEUS". KpeMHHeBble .n;eTeKTopbI OT

JIH"tlaIOTC5I MeHbIlIHMH rrOrrepe"tlHbIMH pa3MepaMH. IIo.n;p06Hoe orrHcaHHe yCHJIHTeJIei H 

HX rrpHHIJ;HrrHaJIbHbIe cxeMbI MO:>KHO HaiTH B pa60Te [3]. 

MHIlIeHb 06JIy"tlaJIaCb MIOOHaMH, rrHOHaMH (KaHaJI 2B, p=43 r3B / c) H rrpOTOHaMH 

(KaHaJI 14, p=70 r3B/c) yCKopHTeJI5I Y-70. AMrrJIHTy.n;HbIH crreKTp, rrOJIy"tleHHbIH Ha <po

HOBbIX MIOOHax, rrpHBe.n;eH Ha pHC.1. HCrrOJIb3Y5I ero H y"tlHTbIBa5I rrapaMeTpbI IlIyMoBoro 

pacrrpe.n;eJIeHH5I, MbI rrOJIy"tlHJIH aMrrJIHTy.n;HbIe pacrrpe.n;eJIeHH5I, O:>KH.n;aeMbIe .n;JI5I 60JIbIlIe

ro "tlHCJIa "tlaCTHIJ;. Ha pHcyHKe 3TH pacrrpe.n;eJIeHH5I rrOKa3aHbI rrYHKTHpHbIMH JIHHH5IMH 

.n;JI5I CJIy"tleB rrpOXO:>K.n;eHH5I "tlepe3 .n;eTeKTOp .n;ByX, Tpex H "tleTbIpeX "tlaCTHIJ;. 
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PHC. 1.� AMIIJIliITY.ll:Ifbl:H crreKTp MIOOHHoro ClITHaJIa .lleTeKTOpa MHlIIeHH I. IIYHKTHI>OM rrOKa

3alffiI O)J(H,L(aeMble crreKTpLI, COOTBeTcTByIOIIl;He npOXO)K.n;eHHIO -qepe3 .neTeKTOp .llBYX, 

Tpex H -qeT:bIpex -qaCTHJJ;. 

Ha pHc.2a H 26 npHBe,lleHbI crreKTpbI CHrHaJIOB, Ha6JIIO,llaeMbIX B ,lleTeXTOpe 2 (BHY

TpeHHHH ,neTeKTOp rraKeTa) rrpH 3Kcrr03H:U;HH B rrHOHHOM rry-qKe, ,no H rrOCJIe HaJIO)KeHH.sI 

yCJIOBHi Ha aMrrJIHTY,llbI CHrHaJIOB BO BHeIIIHHX ,lleTeKTOpax MHIIIeHJL 3aMeTHo o6orame

HHe 06JIaCTH, cooTBeTcTByIOmei MHOrO'tlaCTH"tlHbIM CHrHaJIaM, H "tleTKO rrpOCMaTpHBaeTC.sI 

nHK OT ,nByX 'tlaCTHll. 
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PUC. 2.� AMIIJIHTy.n;HDIii cneKTp IIHoHHoro CHrHaJIa BHyTpeHHero .n;eTeKTopa naKeTa I: a) orpa

HHtleHH.s: Ha ypOBHH CHrHaJIOB BHennmx .n;eTeKTopOB naKeTa OTCyTCTByIOT; 6) Ha ypOBHH 

CHrHaJIOB BHennmx .n;eTeKTopOB HaJIO.>KeHbI yCJIOBU.s:: B nepBOM no Xo.n;y ny1{l(a .n;eTeKTO

pe CHrHaJI COOTBeTcTByeT rrpOXO.>K.n;eHHlO O.n;HOH lJaCTHnbI; B TpeTLeM .n;eTeXTope CHrHaJI 

He MeHee CHrHaJIa, O.>KH,llaeMoro OT Tpex lJaCTKU. 
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B HaIIIHX H3MepeHl1JIX nOBe.n;eHHe 6a30Boi JIHHHH H3MepHTeJIbHOrO TpaKTa B 3aBHCH

MOCTH OT 3arpY3KH XOpOIIIO OlIHCbIBaeTC.sI JIHHeiHOi ¢yHKII;Hei: 

A = Ao + C * k, (1) 

r.n;e C- "tIHCJIO "tIacTHII; , npOIIIe.n;IIIHX "tIepe3 .n;eTeKTOp C Ha"tlaJIa c6poca; Ao = 171, 93~ 0, 1; 

k = (0, 932~0, 212) • 10-4 . 

3TOT .n;pei¢ He cyIIJ;eCTBeHeH B npoII;ecce HaIIIHX H3MepeHHi, TaK KaK C He npeBOC
4

XO.n;HJIO 10 . XOT.sI 3KCTpalIOJI.sIII;H.sI 3aBHCHMOCTH (1) B 06JIaCTb 60JIbIIIHX 3arpY30K He 

O"tleBH.n;Ha, HaJIH"tIHe .n;pei¢a 6a30Boi JIHHHH HeJIb3.s1 HrHopHpOBaTb B YCJIOBH.sIX peaJIbHOrO 

3KClIepHMeHTa, r.n;e O)l(H.n;aeTC.sI yBeJIH"tIeHHe 3arpY3KH Ha .n;Ba lIOp.sl.n;Ka. 

IIpH BKJIIO"tIeHHH B H3MepHTeJIbHbIi TpaKT ¢HJIbTpa Ha OCHOBe KOpOTKo3aMKHyToi 

JIHHHH (DL-¢HJIbTp) .n;pei¢ 6bIJI nOJIHOCTbIO no.n;aBJIeH H napaMeTpbI lIpH06peJIH CJIe

.n;yIOIIJ;He 3Ha"tleHH.sI: A o = 151, 81~0, 13 , k = (-0, 010~0, 112) .10-4 . 

Ha BTOpOM 3Tane' HClIOJIb30BaJIaCb MHIIIeHb, paHee yClIeIIIHo pa6oTaBIIIa.sl B COCTaBe 

yCTaHoBKH MHC OH51H [4]. MHIIIeHb co6paHa H3 .n;eC.sITH KpeMHHeBbIX .n;eTeKTopoB, 

KOTopbIe BbIlIOJIHeHbI B BH.n;e .n;HCKOB .n;HaMeTpOM 20,5 MM, TOJIIIJ;HHOi 200 MKM Ka)l(.n;bli 

H 06'be.n;HHeHbI B lIaKeT TOJIIIJ;HHOi 11 MM. OnHcaHHe MHIIIeHH H ee ClIeKTpOMeTpH"tIeCKOrO 

TpaKTa HMeeTC.sI B pa60Te [5]. 

MHIIIeHb 3KClIOHHpOBaJIaCb B lIy"tlKe nHOHOB C HMlIyJIbCOM 43 r3B / c. AMlIJIHTy.n;bI 

CHHMaeMbIX C .n;eTeKTopOB CHrHaJIOB lIepeBo.n;HJIHCb B e.n;HHyIO IIIKaJIy, r.n;e e.n;HHHII;ei 

OTC"tIeTa .sIBJI.sIJIOCb A H8 - HaH60JIee BepO.slTHOe 3Ha"tleHHe aMlIJIHTy.n;bI o.n;HO"tlaCTH"tIHOrO 

pacnpe.n;eJIeHH.sI .n;JI.sI .n;aHHoro .n;eTeKTopa. CooTBeTcTByIOIIJ;ee 3Ha"tleHHe aMlIJIHTy.n;bI 6bIJIO 

lIOJIy"tleHo ¢HTHpoBaHHeM o.n;HO"tlaCTH"tIHOrO cneKTpa ¢YHKII;Hei, lIpe.n;cTaBJI.sIIOIIJ;ei co6oi 

cBepTKy pacnpe.n;eJIeHH.sI JIaH.n;ay H HOpMaJIbHOrO pacnpe.n;eJIeHH.sI. 

Ha pHc.3 lIpHBe.n;eHO aMlIJIHTy.n;Hoe pacnpe.n;eJIeHHe CHrHaJIOB o.n;Horo H3 KaHaJIOB MH

IIIeHH, lIyHKTHpOM nOKa3aHa ¢YHKII;H.sI o.n;HO"tlaCTH"tIHOrO paClIpe.n;eJIeHH.sI. LIaHHble 6bIJIH 

nOJIy"tleHbI lIpH BKJIIO"tIeHHH B TpHrrep CHrHaJIa nOCJIe.n;Hero, .n;eC.sIToro, .n;eTeKTopa MHIIIe

HH, Kor.n;a OH npeBocxo.n;HT 3a.n;aHHbIi nopor (A lO )nopo2' Ha Bpe3Ke K pHCyHKy lIOKa3aHO 

aMlIJIHTy.n;Hoe pacnpe.n;eJIeHHe CHrHaJIOB B 3TOM .n;eTeKTope H BepTHKaJIbHOi JIHHHei OT

Me"tleH ypoBeHb (A 10 )nopo2' cooTBeTcTByIOIIJ;Hi npOXO)l(.n;eHHIO "tIepe3 .n;ec.sITbIi .n;eTeKTOp 

B cpe.n;HeM Tpex "tIaCTHII;. 

PHcA HJIJIIOCTpHpyeT HapaCTaHHe MHO)l(eCTBeHHOCTH lIO rJIy6HHe MHIIIeHH. Ha pH

cyHKe npe.n;cTaBJIeHa .n;OJI.sI C06bITHi C aMnJIHTy.n;oi, lIpeBblIIIaIOIIJ;ei 3a.n;aHHbli ypoBeHb, B 

3aBHCHMOCTH OT HOMepa ,neTeKTopa B MHIIIeHH (HyMepaII;H.SI no HanpaBJIeHHIO nepBH"tIHOrO 

ny"tlKa). Heo6xo.n;HMO OTMeTHTb, "tITO "tIHCJIeHHbIe 3Ha"tleHH.sI 3,neCb HOC.sIT Ka"tleCTBeHHbIi 

xapaKTep, TaK KaK BKJIIO"tIaIOT B3aHMo.n;eicTBH.sI B naCCHBHOM BeIIJ;eCTBe, oKpy)l(aBIIIeM 

MHIIIeHb. 
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PHC. 3. CneKTp IIHOHHoro CHrHaJIa o,nHoro H3 ,neTeKTopOB MHIIIeHH II. IIYHKTHpOM nOKa3aHa 

CBepTKa pacrrpe,neJIeH1UI JIaH,nay H HOpMaJThHOrO pacrrpe,neJIeHH.a. Ha Bpe3xe noxa3aH 

cneKTp CHrHaJIOB ,nec.aToro ,neTeXTopa MHIIIeHH. BepTHKaJThHOH JIHHHeH OTMe'tleH nopor 

(A lO )nopo2' 
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Silicon plate number 

PHC. 4.� llOJDr C06:bITHH C aMIIJIHTy.noH, rrpeBlill.IIaIOIUeH ypoBeHb CHI'HaJIa OT IT.SlTH 'tIaCTHll, B 

3aBHCHMOCTH OT HOMepa .neTeKTopa MHIIIeHH. 

HaJIOXHB Tpe6oBaHH.SI Ha ypoBHH CHrHaJIOB B 1, 4 H 7 ,neTeKTopax MHIIIeHH, M:bI npo

aHaJIH3HpOBaJIH KOppeJI.SIUHIO ypoBHeH CHrHaJIOB B ,neTeKTopax 2, 3 H 5, 6. Tpe6oBaHH.SI, 

HaJIaraeMble Ha ypOBHH CHrHaJIOB : 

1.� CHrHaJI B nepBOM ,neTeKTope B cpe,nHeM COOTBeTcTByeT npoxox,neHHIO 'tIepe3 

Hero O,nHOH -qaCTUD;:bI. 

2.� YpoBeH:b CHrHaJIa HH B O,llHOM H3 ,lleTeKTOpOB naKeTa, KpOMe 'tIeTBepToro, He 

npeBocxo,nHT 10 -qaCTUD;. 

3.� Cpe,nH Bcex ,neTeKTopOB MUllieHU B -qeTBepTOM Ha6JIIO,naeTC.SI Hau6oJI:bIIIUH 

CUrHaJI. 

4.� CUrHaJI B ce,n:bMOM ,neTeKTope He MeHee cpe,nHero 3Ha-qeHU.SI, COOTBeTcTByIO

mero, npoxox,neHUIO Tpex -qaCTUD;. 

COOTBeTcTByIOmue rUCTOrpaMM:bI ypoBHeH CUrHaJIOB B ,neTeKTopax 2, 3, 5 U 6 
npUBe,neH:bI Ha pHc.5. 
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PHC. 5.� rHCTorpaMMlU ypoBHeH CHrHaJIOB neTeKTOpOB no H nOCJIe BepIIIHH:bI nepBK'IHOrO B3aH

MoneHCTBH.sI. 
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Ha pHc.6 rrpe.n;CTaBJIeHDI Cpe.n;HHe 3HalleHH.sI ypoBHei CHrHaJIOB BO BHyTpeHHHX .n;e

TeKTOpaX rraKeTa, oTBellaroIQHe yCJIOBH.sIM: 

• B .n;eTeKTope 4 CHrHaJI He 60JIee 10 lIaCTHII;i 

• B .n;eTeKTope 4 CHrHaJI rrpeBocxo.n;HT 10 lIaCTHII;. 

Average amplitudes (interaction in 4)
6 
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Plate number 

PHC. 6.� Cpe.llHHe 3HalleHH.sI aMIIJIHTy.ll CHrHaJIOB .lleTeKTOpOB MlfiIIeHH II: TpeyrOJIbHHKH - CHr

HaJI B .lleTeKTOpe 4 MeHbllIe ypoBH.sI .lleCjJTH lIacTHIl, KBa.llpaTDI - CHrHaJI B .lleTeKTOpe 

4 rrpeBocXO.llHT .lleC.sITb lIacTHIl. 

MO)l(HO BH.n;eTb, KaK y)l(ecTolleHHe Tpe60BaHHi Ha ypoBeHb CHrHaJIa B lIeTBepToM 

.n;eTeKTope OKa3b1BaeT BJIH.sIHHe, B rrepBYIO Ollepe.n;b, Ha CHTHaJI B rrpe.n;rnecTByIOmeM .n;e

TeKTope. llpHJIHB (cpe.n;Hee 3HalleHHe CHrHaJIa B TpeTbeM .n;eTeKTope rrpH6JIl13HTeJIbHO 

paBHO 1,5 lIaCTHII;aM, eCJIH B lIeTBepTOM .n;eTeKTope CHrHaJI MeHee 10 lIaCTHII;) 06'b.sICH.sIeT

C.sI TeM, liTO BepIIIHHa B3aHMo.n;eicTBH.sI pacrrOJIO)l(eHa Ha Bblxo.n;e H3 TpeTbei rrJIaCTHHDI H 

cyMMapHa.sI TOJIIQHHa aKTHBHoro CJIO.sI, rrpoi.n;eHHoro BTOPHlIHDIMH lIaCTHII;aMH B TpeTbeM 

.n;eTeKTope, MeHbIIIe, lIeM B lIeTBepTOM. 

OCHOBDIBa.sICb Ha pe3YJIbTaTaX rrpe.n;CTaBJIeHHOrO aHaJIH3a, MO)l(HO c.n;eJIaTb CJIe.n;yro

IQHe BDIBO.n;DI: 
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•� BliI6opOM yCJIOBHH, HaJIaraeMIiIX Ha ypOBHH CHrHaJIOB BHeIIIHHX ,neTeKTOpOB MH

IIIeHH, y,naeTC.sI 060raTHTb BliI60pKy C06liITHH C rrepBH'tIHIiIM B3aHMO,neHCTBHeM 3a

,naHHOH MHO)KeCTBeHHOCTH 3ap.sI)KeHHIiIX 'tIaCTHIJ; BO BHyTpeHHHX ,neTeKTopax.BTO 

II03BOJI.sIeT BKJIIO'tIHTb MHIIIeHb B TpHrrep ,nJI.sI 060ra.II(eHH.sI C06IiITH.sIMH C o6pa

30BaHHeM O'tlapOBaHHIiIX 'tIaCTHIJ;, IIOCKOJIbKY TaKHe rrpoIJ;eccliI XapaKTepH3y1OTC.sI . 

60JIbIIIOH MHO)KeCTBeHHOCTblO. 

•� B03MO)KHO ,nOCTaTO'tlHO Ha,ne)KHOe orrpe,neJIeHKe HOMepa ,neTeKTopa (T .e. Z
Koop,nHHaTIiI), B KOTOpOM rrpOH30IIIJIO B3aHMo,neHCTBHe, 'tITO rr03BOJI.sIeT HCrrOJIb

30BaTb ~3TY HHepopMaIJ;HIO B TpHrrepe BToporo ypOBH.sI H rrpH rrOCJIe,nYIOm;eH o6pa

60TKe .naHHIiIX. 

B 3aKJIIO'tIeHHe aBTopliI BliIpa)KalOT rJIy6oKylO rrpH3HaTeJIbHOCTb KOJIJIeKTHBaM yCTa

HOBOK IIPO3A H MHC HTB<I> 3a JII06e3HO rrpe,nOCTaBJIeHHylO HaM B03MO)KHOCTb rra

PaJIJIeJIbHOH pa60TIiI C rry'tlKOM. 
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