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1. BBELJ,EHME 

BceCTopoHHee HCClIe.D;OBaHHe KYMYJUlTHBHblX npou.eccoB CTHMYJlHpoBa

JlO npoBeAeHHe pMa ~I<CnepHMeHTOB no H3MepeHHIO nOm'lpH3~HH I<YMY
/11JlIlTHBHbIX npoToHoB . M3MepeHHR BbInOJlHHJIHCb TPMHUHOHHblM MeTOAOM 

ABoHHoro pacceRHHR, 1<0rAa pe3ylIbTaT AeHCTBHH MHmeHH-nOlIHpH3aTOpa 

npoBepHeTCH no aCHMMeTpHH BTOpHtJHOrO pacceHHHH Ha MHmeHH-aHaJIH3a

Tope. ECJlH B nepBbIX 0060AHblX 31<CnepHMeHTax AJIH H3MepeHHR aCHMMeT

pHH npHMeH.fIJIHCb CUHHTHJllIHUHOHHble TeJIeCI<Onbl, TO B nOCJleAHee BpeMH 

npHMeHHIOTCH, I<al< npaBHJlO, nOlIHpHMeTpbl, HCnOJlb3YIOlUHe Trl<OBble Ae

TeI<TOpbl nponOpUHOHaJIbHble HJlH ApeH<pOBble l<aMepbl2 • TeXHJ.ll<a 

npeUH3HOHHblX H3MepeHHH aHaJIH3HPYlOlUeH cnoc06HOCTH H nOJlHpH3aI.tHH 

npH nOMOlUH Tpel<OBblX AeTeI<TopoB pa3BHTa B Jla60paTopHHX, TPMHUHOH

HO 3aHHMaIOlUHXCH cnHHOBblMH 3<p<peI<TaMH B 06J1aCTH npoMe*YTOl/HbIX 

3HeprnH (LAMPF, TRIUMF, SIN). C nOJlHpHMeTpoB Tal<OrO THna npoH3Be

AeHO TlUaTeJlbHOe H3MepeHHe aHaJIH3HPYIOlUeH cnoc06HoCTH HHI<1I103HBHOH 

peaI<UHH P + C ... p'+ • • • B mHWI<OM AHanaaOHe I<HHeTHlIeCI<HX 3HeprHH 

npOTOHOB OT 80 AO 750 M3B 13, I , lITO AaeT B03MO>KHOCTb HCnOJlb30BaTb 

yrJlepoAHbIH pacCeHBaTeJIb I<al< aHaJIH3aTOp, aHaJIH3HPYIOlUaH cnoc06HoCTb 

1<0TopOro H3BeCTHa B :nOM HHTepBaJle 3HeprHH C TOl/HOCTblO AO HecI<OJlbl<HX 

npoueHToB. 

B AaHHOH pa60Te OnHCaH nOJlHpHMeTP, npHMeHeHHblH npH HCCJleAOBa

HHH nOJlHpH3~HH npoToHoB B peal<UHRx P + A ... Pc + X npH 3HeprHH 

nepBHtJHOrO nYlIl<a OT 15 AO 65 r3B. 31<CnepHMeHTbi BbInOJlHeRbl Ha npo

TOHHOM CHHxpOTpoHe Y-70 McI>B3 (CepnyxoB). 

2. OnMCAHME KOHCTPYKllMM nOflRPMMETPA 

KOHCTPYI<UHH nOJlHpHMeTpa nOl<aaaHa Ha pHC. 1. rOOMeTpHR OnblTa 

no ABOHHOMY paCCeRHHIO npHMeHHTeJlbHO I< AaHHOMY cnylIaIO BHAHa Ha 

pHC. 2. nOJlHpHMeTp, c06paHHbIH Ha 6aae CneI<TpoMeTpa KYMYJlIlTHBHblX 

MPOHOB (CKA) H3 npeJlllleCTBYIOlUeH lIaCTH 31<CnepHMeHTaJIbHOH nporpaM
/51 •Mbl, nOApo6Ho OnHCaH B no <PYHI<UHOHaJIbHOMY npHHUHnY B 3l<CnepH

MeHTaJIbHOH YCTaHOBl<e MO>KHO BbIAeJ1HTb "nyIlI<OBYIO" H CneI<TpoMeTpH

lIecKYIO lIaCTH, a TaKIKe aHaJJH3aTOp BTOpHtJHoro pacceHHHH. 

2.1. nOJlHpHMeTP pa60TaJI HenocpeACTBeHHo Ha BHyTpeHHeit MHmeRH 

YCI<0PHTeJ1H Y-70, n03TOMY I<aHaJI nepBHtJHblX lIaCTHU B 06b1tJHOM CMblCJIe 

OTCyTCTBOBaJI, ero 3aMeH.fIJI YlIaCTOI< KaMepbl YCI<OPHTeJIH. K "nyIlI<OBOit" 
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Puc. 1. KOHCTPYKlIUR no/lJlPUMeTpa. 

'l8.CTH YCTaHOBKH OTHOCRTCR TalOKe MHweHHbIH 

ySeJI H MOHHTOpHbIe TeJIecKonbI M1 H M2, KOHT

O.5M poJlHpYlOllUfe ypoBeHb c6poca Ha MHweHb. no

CKOJlbKY HSMepeHHe nOJlRpH38,UHH npOBOJlHJlOCb 

B WHPOKOM HHTepBane 3HepruH nepBHllHbIX npo

TOI-IOB, TO c6poc npoTOHOB Ha MHWeHb BbIDOJIHRJl

CR Ha nO,!l.l>eMe MarHHTHOrO nOJIR YCKOPHTeJIR 

npH HapaCTaHHH 3HeprHH npoTOHOB OT 15 ,!I.O 

65 f'3B. 3HaqeHHe MarHHTHOrO nOJIR H, CJIe,!l.OBa

TeJ1;bHO, 3HeprHR npoTOHOB KOHTPOJIHPOBaJIHCb 

no "B"-cepHH, O,!l.HH OTCqeT KOTOPOH COOTBeT

craYeT npHpaw;eHmo HH,!I.YKUHH nOJIR Ha 1 raycc. 

MHweHb 6bma BbIDOJlHeHa B BH)l.e nO,!l.BeCKH 

pB.3MepoM 4x4 M~ H IlJIOTHOCTbIO 0,2+ 

+ 0,5 r/cM
2 

• BBO,!l. MHweHH B nyqOK yCKOPHTe

JIR ocymeCTBJIRJlCR C nOMomblO CTaH,!J,aprnOro 

JlJlR Y-70 npHBO,!l.a C ynpaBJIeHHeM OT MeCTHoro 

nYJlbTa ynpaBJleHHR, lITO o6ecneqHBaJIO B03MOJK

HOCTb 6bICTPOH onTHMH3aIlHH ycnOBHH c6poca. 

BblBO,!l. BTOpHqHOrO nyqKa H3 KaMepbI YCKOPHTe

JlR npoH3BO,!l.HJlCR qepe3 OKHO H3 THTaHOBOH 

cpOJll,rH (50 MKM). 

MOHHTOpHbIe TeJIeCKOnbI M1 H M2 (no TpH 

CQHHTHJlJlRIJ;HOHHbIX CqeTlIfIKa B KaJK)J,OM) YCTa

HOBJleHbI non yrJlOM 90° K HanpaBJIeHmo nepBHlI

HbIX npoTOHOB. KpoMe CPYHKUHH MOHHTopHpoBa

HHR OHH BbmOJlHRJlH TaKJKe POJll, ,!I.aTqHKOB B 

cxeMe 06paTHoH CBR3H, CTa6HJlH3HpYlOmeH c6poc 
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Ha MHweHb Ha 3MaHHOM ypoBHe: CKOPOCTh ClIeTa MOHHTOPOB TPaHCCPOp

MHpOBaJIaCb B CHrHan, perYJlHpYlOmHH PMHYC PaBHOBecHOH Op6HTbI npo

TOHOB, o6ecnellHBaR Heo6XO,!l.HMblH no BeJlHlIHHe H paBHOMepHOCTH c6poc 

nyllKa Ha MHWeHb B TeqeHHe - 2 c. 

2.2. CneKTpoMeTpHlIeCKaR lIaCTb YCTaHOBKH COCTOHT H3 aHaJIH3HP~
mero MarHHTa AM , JlpeHcpoBbIX KaMep .IlK1 + 4 pa3MepoM 126x126 MM2 

H CUHHTHJlJlRUHOHHbIX CqeTlIHKOB S 1 .;. 4 C pa3MepaMH CUHHTHJIJIRTOPOB 

26x30xO,8; 30x60x2; 40x80x3,5 H 28x74x1,5 MM3 COOTBeTCTBeHHO. CqeT

qHKH S1 + 4 BKJllOlIeHJ>I B cxeMY TpHrrepa nOJlRpHMeTpa, pa3MepbI HX on

pe,!l.eJIRIOT yrJlOBOH H llMnYJlbCHbIH 3aXBaT YCTaHOBKH. .IlJlR CHHJKeHHR BJIHR

HHR MHorOKpaTHoro pacceRHHR Ha TOllflOCTb onpe,!l.eJIeHHR HMnYJlbCa B HaH60

Jlee npOTRJKeHHbIe YllaCTKH, cB060,!l.HbIe OT ,!I.eTeKTopoB, 6bmH BCTaBJleHbI 

60KCbI C reJlHeM. HMnyJlbC lIaCTHU BOCCTllHaBJlHBaJICR no yrJly OTKJIOHeaHR 

HX TpaeKTopHH (eM' pHc.2) B aHaJIH3HpYlOmeM MarHHTe. nOcJle MarHHTa 

HanpaBJleHHe TpeKa BOCCTaHaBJlHBaJIOCb no KaMepaM .IlK1 + 4, ,!I.JlR onpe,!l.e

JleHHR HanpaBJleHHR TpeKa ,!I.O MarHHTa HCnOJlb30BaJIHCb yCJlOBHe "TOqell

HOCTH" MHweHH H ycnOBHe "CWHBKH" HanpaBJleHHH ,!I.ByX lIaCTeH TpeKa 

B ueHTpaJIbHOH nJlOCKOCTH MarHHTa. npoBepKa 3THX ycnoBuH Ha cneKTpo

MeTpe CKA nOKB.3ana, lITO OHH 06ecnellHBaIOT onpe,!l.eneHHe BenHlIHHbI HM

nYJlbCa ,!I.JlR npoToHoB C TOllflOCTblO He xyJKe 5% B HHTepBaJIe 500 + 

.;. 1200 M3B/c. B MRrKoH lIaCTH cneKTpa nepenpoBepKa 3HalleHHR HMnYJlbCa 

MOrJla ocymeCTBJlRTbCR no BpeMeHH npOJleTa. TeXHHKa BpeMeHH npoJleTa 

HCnOJlb30BaJIaCb TaKJKe JlJlR H,!I.eHTHcpHK8,UHH (p, fT, d) aHaJIH3HpyeMblx 

lIaCTHU (pHC. 3) • 

nJlOCKOCTb MarHHTHoro aHaJIH3a 6bIJla BepTHKaJIbHOH, lITO n03BOJlHJlO 

CBeCTH K MHHHMyMy KOppeJlRQHIO MeJK,!J,y B03JleHCTBHeM MarHHTHOrO nOJIR 

Ha aHaJIH3HpyeMbIH nYllOK H aHaJIH30M JleBo-npaeoH aCHMMeTpHH pacceR

HHR. BeKTop nOJlRpH3auHH P BpamaJICR B MarHHTHOM nOJle B BepTHKaJIbHOH 

DJlOCKOCTH, yrOJl fJ s BpameHHR 

BeKTopa nOJlRpH3aQHH OTHOCHTeJlb

HO HOpMaJIH DJlOCKOCTH nepBHqHOrO 

pacceRHHR (pHC. 2) paCC'lHTbIBaJICR 

C YlleTOM HMnyJIbCa npoToHa H YllH

TbIBaJICR npH BbIlIHcneHHH HCXO,!l.HO

ro 3HalleHHR P. 
HMnYJlbCHbIH 3axBaT YCTaHOB

KH npH 3MaHHOM 3HalleHHH nOJlR 

6bIJl He,!l.OCTaTOlleH JlJlR O,!l.HOBpe

MeHHoro Ha60pa CTaTHCTHKH B H3

JlYllaeMoM HMnyJIbCHOM ,!I.HanB.30He, 

n03TOMY 3Kcn03HUHH npoBO,!l.HJlHCb 

npH TpeX 3HaqeHHRX MarHHTHOrO 

nOJlR 0,153, 0,216 H 0,243 TJl 

(pHC. 4). 
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Puc. 3. Pa30eneHue nUOHoe, npoTOHoe U 
oeuTpoHOe no epeM.enu npo/leTa. 
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0,153 Til, 2 - 0,216 Til, 3 0,243 Til. 

2.3. AHaJIH3aTOp BTopHtlHOro pac

CeJlHWI COCTO.IUI (pHC. 1) H3 yrJIepo,lJ,

Horo aHaJIH3aTOpa C, ,lJ,peH410BbIX 

KaMep .IlK5 +7, YCTaHOBJIeHHbIX 3a aHa

JIWaTopoM, H CHCTeMbI rO,lJ,OCKOnH

tJecKHX Hl-5 .i aHTHCOBna,n;aTeJtbHbIX 

ctJeTtJHKOB Al + 3 • B KatJeCTBe aHa

JIH3aTOpa-pacce~aTeJtJl HcnOJIb30BaJICJI 

OOOK yrnepo,lJ,a 'fOJIlIUfHOH 35 H 50 MM, 

YCTaHOBJIeHHbtH Me:lK,lJ,Y ctJertJHKOM 54 
H KaMepoH .IlK5. Pa3Mep ctJeTtJHKa 84 (28x74 MM) onpe,lJ,eJtHeT pa60tJYlO 

oooaCTb pacCeHBaTeJIH (nOJIHaH IIJIOllla,n;b KOTOporo 100x110 MM2) • HanpaB

JIeliHe TpeKa tJaCTHIJ;, BXO,lJ,HllJ,HX B pacceHBaTeJtb,41HKcupyercH KaMepaMH 

.IlKl-4, K8:lK,lJ,aH H3 KOTOPbIX 06pa30BaHa tJeTbIpbMH O,lJ,HOKOOp,lJ,HHaTHbIMH 

IIJIOCKOCTJlMH (4x, 4 y , 4x, 4 Y). KaMepbI .IlK5-7 COCTOHT H3 nap x. H Y -
IIJIOCKOCTeH pa3MepoM 256x256 MM2, 06pa3YJOlI.lHX KOOp,lJ,HHaTHbtH Ha60p 

2x+2 Y+2x+2y +2x+2y . .IlpeH41oBbIe KaMepbI 6bmH H3rOTOBJIeHbI Ha OCHOBe 

BbICOKOTOtJHOH TeXHOJIOrHH C npHMeHeHHeM 3nOKCH,lJ,HOrO JIHTbw'81 • TotJ

HOCTb OTHOCHTeJtbHOH 4lHKC8,ll;HH nJIOCKOCTeH B oooKe Ha ypoBHe .... 15 MKM. 

Or,lJ,eJtbHble OOOKH KaMep B naKerax .IlKl-4 H .IlK5-7 4IHKCHPOBaJIHCb C no

MOlllbJO COe,lJ,HHHTeJtbHbIX BTYJIOK C TOtJHOCTbJO ±. 50 MKM. KaMepbI.IlK5-7 

YCTaHOBJIeHbI Ha nOBopoTHOM CTOJIe C OCbJO BpameHHH B u;eHTpe aHaJIH3aTO

pa, MeXaHHtJecKoe COBMellleHHe yrJIOB YCTaHOBKH KaMep,lJ,O H nOCJIe pacceH

BaTeJtH B IIJIOCKOCTH XZ npoBO,lJ,HJIOCb C TOtIHOCTbJO ±. 1 MPa,n;. 

Ha60p ,lJ,ereKTopoB nOJIHpHMerpa 3aBepUlaJICJI c60pKoH H3 5 rO,lJ,OCKO

nHtJecKHX ctJeTtJHKOB (Hl-5), 06pa3YlOlllHX ,lJ,Be IIJIOCKOCTH: 2 - B,lJ,OJIb OCH 

X H 3 - B,lJ,OJIb OCH y. 3JIeMeHTbI rO,lJ,OCKonOB BKJIJO'laJIHCb B Tpurrep no cxe

Me "HJIH" ,lJ,JlH o6ecnetJeHHH 6nH3KOH K 100% 34141eKTHBHOCTH perHCTp8,ll;HH 

paCCeJIHHbIX tJaCTHU;. 

IIepe,lJ, KaMepoH .IlK5 pacnoJIaraJIcJI aHTHCOBna,n;aTeJIbHbIH CtJeTtJHK KOJIb

ueBoro THna AI, KOTOPblH CJIY)KHJl ,lJ,JlJl nO,lJ,aBJIeHHH Ha ypoBHe TpHrrepa 

tJaCTH MHOrOTpeKoBbIx C06bITHH. 110 OCH nOJIJlpHMeTpa 3a KaMepoH .IlK7 

pa3MellleHbI CtJertJHKH aHTHCOBna.neHHH A2, 3 ,lJ,JlJl nO,lJ,aBJIeHHH tJaCTHIJ; C Ma

JIbIM yrJIOM pacceHHHH. BKJIJOtJeHHe CtJertJHKOB Al + 3 YMeHbUlaJIO tJHCJIO 

3anycKoB YCTaHOBKH B 8 Pa3. 

3. 3JIEKTPOHHAH CXEMA IIOJIHPHMETPA 


11 CI1CTEMA CBOPA .IlAHHhIX 


Ha pHC. 5 nOKa3aHa oooK-cxeMa 3JIeKTpoHHKH YCTaHOBKH. 3JIeKTpo

HHKa BbInOJIHeHa B CTaIi,lJ,apTe KAMAK I'll. B K8HaJIax ctJertJHKOB 8 1 + 4 

YCTaHOBJIeHbI 4lopMHpoBaTeJIH CHrHanOB co CJIe,lJ,JIlllHM noporoM (WCII). 

'!' 

• 

Puc. 5. BIIOK-CXeMa 3IIeKrpoHuKu. 

,llJIH OT,lJ,eJtbHbIX ClIertJHKOB (rO,lJ,OCKonHtJecKHx, aHTHcoBna,n;aTeJtbHbIX) 

HCnOJIb30BaJIHCb 06bItJHbIe 4l0pMHpoBaTeJtH-,lJ,HCKpHMHHaTOpbI Tuna 113-8<1»3. 

CHrHaJIbI co ctJerllHKOB S 1 + 4 06Pa3YlOT ,lJ,BOHHbIe COBna.n:eHWI Ha 812 H 

834 , KOTopbIe nOCJIe cOOTBerCTBYlOlllHx 3a,n;ep:>KeK (Ha 6JIOK-CXeMe He nOKa

3aHbl) 4l0PMHPYJOT Ha cxeMe cOBna,n;eHHH 81234 BpeMHnpoJIeTHbIH Tpurrep 

co CTapTOBbIM CtJeTtJHKOM 83. TpHrrepHbIH CHrHan C CYMMaTOpa C-3 nocTY

naer Ha CTpo6HpoBaHHe :meKTpoHHKH YCTaHOBKH H HH,lJ,YUHPYeT npePbIBa

HHe 3BM. Ha TpeTHH BXO,lJ, cxeMbI 81234 tJepe3 cYMMaTop C-1 BKJIJOtJeHbl 

rO,lJ,OCKonHtJecKHe ClIertJHKH Hl-5, BTopbIe BbIXO,lJ,bI 4l0pMHpoBaTeJIeH CHrHa

JIOB 3THX CtJeTtJHKOB COe,lJ,HHeHbI C rO,lJ,OCKOnHlIecKHM 6JIOKOM rCB. THna 

KP-003, 3a,n;eHCTBOBaHHbIM Ha MarHCTpMb KAMAK. AHTHC1IeTtJHKH Al+ 3 

06'be,lJ,HHJIJOTCH tJepe3 CYMMaTop C-2 H nOCJIe npe.u.BapHTeJtbHoro COBna,n;e

HHH C S34 BKJIJOtJeHbI Ha 8HTHBXO,lJ, cxeMbl 81234. 

.IlJIJI 	KO,lJ,HPOB8HHH BpeMHnpoJIeTHOH HH410PMaQHH CHrHaJIbI ClIeTtJHKOB 

" 	 S 1 +4 nOCJIe cooTBeTCTBYJOlI.lHX 3a,n;ep:>KeK H 4l0PMHPOBOK no ,lJ,JlHTeJtbHOCTH 

nOCTynaJOT Ha BpeMJI-UH41POBOH npeo6pa3oBaTeJtbBUII-T C ueHoH ,lJ,eJteHWI 
150 nC/KaHan. 

I1H4lopM8,ll;HJI C ,lJ,peH410BbIX KaMep KO,lJ,HpyerCJI BpeMH-UH41POBbIMH 

npeo6pa30BaTeJtHMH ,lJ,BYX TanOB. CHrHaJIbI C YCHJIHTeJteH Y.IlK ,lJ,peH410BbIX 

KaMep .IlKl +4 lIepe3 npe,lJ,YCHJIHTeJIH 'IIOC nocTynaJOT Ha "cTon"-BXO,lJ,bI 
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npeo6pa30BaTeJleH-3KCnaH,nepoB "BpeMFI - BWMFI" (BBll) nma BBll-3l4 
H 'Iepe3 6JIOK BUll-365 C'IHTblBaIOTCFI B 3BM I I . C KaMep )l.K5 -;- 7 CHrHaJIbl 

'Iepe3 Y)l.K H llOC nOCTynaIOT Ha BXO,n npeo6pa30BaTeJleH BUll THna 
6- BUll-362/9/. MOHHTOPHaR. HHIPOPM8lI,HF1 C MOHHTOPHbIX TeJIecKonoB 

Ml, M2 KO,nHPYeTCFI ,nBOHttHbIMH C'IeT'IHKaMH (Cq), paooTaIOw,HMH B pe

'lKHMe HaKonneHHFI co C6POCOM B Ha'laJIe KIDKAOro UHKJIa YCKOpeHHFI. 
PaooTa ::meKTpoHHKH CHHXPOHH30BaHa Ha ,nBYX ypoBHFlX - B UHKJIe 

KO,nHPOBaHHFI H perHCTp8ll,HH OAHoro C06bITHFI H B UHKJIe YCKOpeHHFI. CHrHaJI 1 
TpHrrepa, HHHUHHpyFl 3anycI<; KO,nHPYJOl;.UHX 6JIOKOB (BUll, 3Ull, rCB, Cq) , 

OAHOBpeMeHHO B3BO,nHT TpHrrep MOKHPOBKH TB • OJIOKHPYIOIUHH cxeMY 
81234 H cxeMbI coBnaAeHHH MOHHTOPOB Ha BpeMFI KOnHpOBaHHFI HHlPopMa-
UHH H ttreHHFI ee B 3BM, MOI<;HpOBKa CHJtMaeTCFI HMnYJI1,COM "KoHeu ttreHHFI" 

OT 3BM. CHHXPOHH38l1,HFI C UHKJIOM YCKOpeHHFI ocyw,eCTBJIReTCFI OT B-TaH

Mepa (BT) -C'IeT'IHKa CHrli.aJIOB B-cepml, BbIpa6aTbIBaIOP-lerO CHrHaJI 3anycI<:a 
rej:iepaTopa "BOPOT" (TB) npH ,nOCTH)I(eHHH 3an,aHHorO 3Ha'leHHFI B. I1MnYJIbc 

"BOPOT" ,nJIHTeJlbHOCTblO - 2 C CTpo61-1pYeT CXeMbI COBnaAeHHH S12, 834, 

Ml H M2. 

CHrHaJI OAHoro H3 MOHHTOPHhIX TeJIecKonoB (M2) HCnOJIb3YeTCFI B 
cxeMe ynpaaneHHFI HaBe,neHHeM ny'lKa Ha MHlUeHb. 3Ta cxeMa co6paHa Ha 
OCHOBe HHTerpaTopa (11) CHrHaJIOB M2, reHepaTopa onopHoro HanpFl)l(eHHR 

(ll) , ynpaBJIFleMorO HMnyJIbCOM BOPOT, H KOMnapaTopa (K). 
)l.JIR KaJIH6poBKH BpeMeHHbIx TpeKoB HCnOJIb3yeTcFI CneUHaJIbHbIH re

HepaTop (T)l.C) , HMHTHpYJOW,HH HMnyJIbC 3anycKa H BbIpa6aTblBaIOw,HH 

napbI HMnYJIbCOB "CTaPT"-"CTon" C H3MeHRIOw,eHcFI 3an,ep)l(KOH, KpaTHoH 
cTa6HnH3HpoBaHHOMY BpeMeHHoMy HHTepBaJIy. llOApo6HO paooTa cxeMbI 

B/51o6paTHoH CBR3H H cxeM KOHTPOJIFI ,neTeKTopHbIX KaHaJIOB OnHCaHa • 

Coop ,naHHbIX C annapaTYPbI KAMAK ocyw,eCTBJIFlJICFI C nOMow,blO 

3BM "3JIeKTpoHHKa-lOO-25", Ha KOTO~H 6bIJIa an,amHpOBaHa CHCTeMa 
npHeMa H o6paooTKa ,naHHbIX MES 110. llepe,na'la ,naHHbIX npOH3Bo,nHnaCb 

'Iepe3 KOHTpoJIJIep THna A-I B KpeHT o6MeHa ,naHHbIMH Me)l(,l4y 3JIeKTpoHH

KOH nOJIFlpHMeTpa H 3BM (pHC. 5). KOHTpoJ1J1ep A-I CBFl3aH no MarHCTpaJIH 
BRANCH HIGHWAY (Ka6em, .ll,JIHHOH 60 M, cKpY'leHHbIe napbl) C 6JIOKOM 

BC-OOl, KOTOPbIH peaJIH3yeT CTaH,naPTHbIH npOTOKOJI 06MeHa. BllOK BC-OOI 
npHcoe,nHHeH K MarHCTpaJIH 3BM "06w,aFl lUHHa" 'Iepe3 HHTepcpeHcHbIH 

KOHTpoJ1J1ep Bl06. )l.aHHbIe nepe.naBaJIHCb OT,neJlbHhIMH l6-pa3PHAHbIMH 

CJIOBaMH non ynpaBJIeHHeM nporpaMMbI npHeMa. UHKJI o6MeHa CKJIan,bIBaJI

CFI H3 CJIe,nYIOw,HX Onep8ll,HH: 3arpY3Ka OT 3BM B 6JIOK BC-OOI HHIPOPM8lI,HH 

<NAF ,nJIFI KOMaHnbl ttreHHFI, nepena'la CNAF-Kona B KOHTpoJ1J1ep A-I, 
BbInOJIHeHHe KOMaH,nbI ttreHHFI H, HaKOHeu, CttHTbIBaHHe npHHflTOro CJIOBa 
,naHHbIX H3 6JIOKOB BC-OOI B naMFlTb 3BM. Cpe,nHFlR ,nJIHHa C06bITHFI 

120 enoB, CKOPOCTb npHeMa COCTaBJIFleT npHMepHO 24 K6aHT/C. CHrHaJI npe
pblBaHHFI (TpHITep) 3aBO,nHnCFI Ha MOK napaJIJIeJlbHOrO HHTeplPeHca GIGO, 
CHHXPOHH3HpYJOw,ero nepeHOc naHHbIX B 3BM 1111 . llpHMeHfIJIHCb ,nBa THna 

npepblBaHHFI - O,nHH ,nJIFI npHeMa C06bITHH H ,npyroH ,nJIFI c6poca annapaTYPbl 
KAMAK npH 3aaepweHHH nepenattH ,naHHbIX B UHKJIe YCKOpeHHFI. YnpaBJIfllO
W,aR KOHCOJIb 3BM H rpalPH'IecKHit nHcnneH paCnOJIaraJIHCb B nOMHKe 3KC

nepHMeHTaTopa. Bo BpeMFI npoBe,neHHFI 3KcnepHMeHTa B ueJIRX KOHTPOJIR 

H MOHHTOPHPOBaHHFI lUHPOKO HCnOJIb30BaJIHCb B03MO)I(HOCTH CHCTeMbI 
MES ,nJIFI npe,nBapHTeJlbHOH 06paOOTKH, rHCTorpaMMHpoBaHHFI H npenCTaB
JIeHHR naHHblX. 

4. OBPABOTKA 11 AHAJII13 PE3YJIbTATOB 

B onbITe no .llBOHHOMY pacceRHHlO ,nHlPlPepeHUHaJIbHOe Ce'leHHe BTOPO
ro pacceFlHHR onpe,neJIReTCR BbIpa)l(eHHeM 

U(O,¢) =O'o(O),{t+Pl,P2,cos<tL 

r,ne 0'0 - Ce'leHHe pacceFlHHFI HenOJIRpmOBaHHorO ny'lKa, P1 H P2 nOJIFI
pH38l1,HFI noene nepBoro H BTOPOI'O pacceFlHHFI, <t yrOJI Me)l(,l4y nnOCKOCTblO 

nepBoro H BTOPOI'O pacceRHHFI. ECJIH ueJIblO onbITa RBJIReTCFI onpe,neJleHHe 

nOJIFlpm8ll,HH B nepBOM pacceFlHHH P = P1 ' TO npaKTH'IeCKH 3an,a'la CBO,nHT
CR K onpe,neJleHHlO aCHMMeTpHH BO BTOPOM pacceFIHHH An C mBeCTHOH 
aHaJIH3HpYIOw,eH cIIoco6HOCTbIO BTOpOH MHweHH A : 

e 

P An/Ae. 

AnH Ae OlIpe,neJIFIlOTCR KaK BeJIHttHHbI, B3BeweHHbIe no COBOKYIIHOCTH 
C06bITHH B 3a,lJ.aHHOM HHTepBaJIe yrJIOB pacceRHHFI 0 H <t. 

B IIOJIFlpHMeTpe BTOPOH MHweHblO CJIY)l(HJ1 yrJIepo,n, aHaJIH3HPYIOW,aR. 
cnoco6HOCTb KOToporo H3Y'leHa, KaK OTMe'leHO, O'leHb no,npo6Ho B WHPO

KOM HHTepBaJIe yrJIOB H 3HeprHH npoToHoB. )l.aHHbIe H3MepeHHH OT,neJlbHbIX 

rpynn 13.41 H HCnOJIb3yeMaR HMH annpOKCHM8lI,HFI 3aBHCHMOCTH Ac (0na6 • 
'IJ XOpOlUO COOTBeTCTBYIOT ,npyr ,npyry. H KOPH.IJ.OP OWHooK anlIpoKCHMa

UHH npH 'I Il >140 M3B (3HeprHR IIPOTOHOB B ueHTpe pacCeHBaTeJlR) oue
HHBaeTCFI B ± 2%/41 • Ha pHC. 6 IIOKa3aH BbInOJIHeHHbIH HaMH paC'IeT Ac Ha 
OCHOBaHHH peKOMeH,n8ll,HH 14/. 

Pa60'lHH HHTepBaJI nOJIRpHbIX yr-
JIOB 0 orpaHH'lHBaeTCFI B nOJIRpHMeT

pe CHH3Y 06JIaCTbIO MHorOKpaTHoro 

KYJIOHOBCKoro pacceFIHHFI. Pacnpene
JIeHHe 3aperHCTpHpoBaHHbIX C06bITHH 

no nOJIFlpHOMY yrny nOKa3aHO Ha 
pHC. 7. AHTHcoBnan,aTeJlbHbIe C'IeT'IHKH 
cyw,eCTBeHHO no,naBJIFIlOT C06hITHFI C 

yrnaMH pacceRHHR < 3 0, IIpH 0 > 

Puc. 6. AHQ/lU3UPYlOll4aJl cnoc06HOCTb YZJle

poiJa B 3aBUCUMOC1U OT YZlla paCCeJIHUR 

o U UltmYllbca npoToHa 12; 
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> 5 ~ 6° .n;oMHHHpyer H.n;epHOe pacceHHHe. B 06nacTH "nonYTeHH" A-CqeT

'lHKOB (0 = 3 -:- 5°) qaCTHquo no.n;aenfUOTCH KaK cnyqau MHoroKpaTHoro, 

TaK H H.n;epHorO pacceHHHH. npH HcnOnb30BaHHbIX HaMH TonlUHHax aHanH

3aTopa (35 H 50 MM) UeJ1eCo06pa3HO npHHHTb Omln = 6°. Omax onpe.n;e

nfIeTCH pa3MepaMH pa60qeH nnOlUMH .n;peH<p0BbIX KaMep .llK5 ~ 7, B 3aeH

CHMOCTH OT a3HMYTanbHoro yrna ¢ 0 KOneMeTCH OT 11 .n;o 14°. 
max u 

qTO6bi YCTPaHHTb BnHHHHe rpaHHqubIX ycnOBHH Ha pe3ynbTaT H3MepeHHH 

aCHMMeTpHH, B aHanH3 BKnlOqanHCb TOnbKO Te C06bITHH, 3epKanbHOe OTpa

)KeHHe KOTOPbIX B nnOCKOCTH Zy OCTaeanOCb B npe.n;eJ1ax pa60qeH anepTy

pbI KaMep. C06bITHH, nnOCKOCTb pacceHHHH KOTOPbIX COCTaenHna 3HaqH

TeJ1bHbIH yron C nnOCKOCTb~ nepBorO pacceHHHH H KOrOpbIe HMenH, cne

.n;OBaTenbHO, ManbIH Bee npH onpe.n;eJ1eHHH aCHMMeTpHH paCCeHHHH, TaK)Ke 

HCKnIOqanHCb H3 aHanH3a nyreM OrpaHHqeHHH a3HMyTanbHbIX yrnoB ¢ CeKTO

paMH :!45° OKono HanpaeneHHH 0 H 180°. TaKHM 06pa30M, aCHMMeTpHH 

pacceHHHH onpe.n;eJ1HnaCb KaK pe3ynbTaT ycpe.n;ueHHH cos<J; no COBOKynuOCTH 

c06bITuH B OTMeqeHHbIX HHTepBanax nOnHpHbIX H a3HMYTaJIbHbIX yrnoB 

N 


AD = (aIN)·!. cos¢l 


1 = 1 


(a = 1,22 .n;nH npHHHTbIX npe.n;eJ10B oT60pa no yrny 0 ) . 
AuanH3HpYIOW;aH cnoc06HoCTb no.n;06HbIM 06Pa30M. onpe,u,eJ1HnaCb 

B3BeWHBaHHeM B HHTepBane 0< 0< 0
mln - - max 

N 


Ac = (lIN)· !. Ac<0l' TDl ). 

1 = 1 

1.1 
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Puc. 7. PacnpeOe!leHUe C06bl1UU no Puc. 8. PacnpeOetleHUe OT06paHHblX C06bl

nOIlJlpHoMY yvzy O. 1UU no yvzy O. 
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Puc. 9. 3aeucuMOcTb acuMMeTpuu OT Y2- Puc. 10. 3aeucuMocTb aCUMMeTPUU OT 3rr 

lIoe020 nollOJICeHUJI oceu nepeoHe20 OepJICKU cTapTa epeMJI-lIuifjpoeblx npe

(0' ) U 3aOHe20 (0" ) 6rz0 Koe KaMep. 06pa30eaTetleU • 
XZ XZ 

npHMep pacnpe.n;eneHHH C06bITHH no yrny 0 nocne oT60pa no YKa3aHHbIM 

KpHTepHHM nOKa3aH Ha pHC. 8. 

JIO)Kl{aH aCHMMeTpHH MO)KeT 6bITb BbI3BaHa KaK HeTOquOCTbIO reOMeT

pHqeCKOH IOCTHPOBKH .n;eTeKTopoB, TaK H HenOCTOHHCTBOM 3<p<peKTHBHOCTH 

no nnow;a.n;H .n;eTeKTopoB. qT06bI oueHHTb Tpe60BaHHH K reOMeTpHqeeKHM 

napaMeTpaM, MbI H3Y'lHnH 3aBHCHMOC.TH aCHMMeTpHH paCCeHHHH OT cornaco

BaHHH yrnOBbIx H nHHeHHbIx Koop.n;HHaT KaMep. qacTb H3 HHX nOKa3aHa 

Ha pHC. 9. 
Oc06eHHoCTbIO npHMeHeHHH .n;peH<P0BbIX KaMep KaK Koop.n;HHaTHbIX 

.n;eTeKTOpOB HBnHeTCH nonyqeHHe Koop.n;HHaTHbIX OTCqeTOB Ha OCHOBe napa

MeTpoB BpeMeHHoH KanH6poBKH KaHanOB BpeMeHHbIX KO.n;HPOBWHKOB. 

COOTBeTCTByroW;He oWH6KH TPaHC<pOPMHPYIOTCH B HeToquOCTH onpe,u,eJ1eHHH 

yrnoB 0 H ¢, T.e. TaK)Ke .n;aroT BKna,n; B BeJ1HqlfHy nO)KHOH aCHMMeTpHH. 

Ha pHC. 10 nOKa3aHa 3aBHCHMOCTb aCHMMeTpHH OT BeJ1HqUHbI BpeMeHHoH 

3a.n;ep)KKH cTapTa KO.n;HPOBW;HKOB. 

KOppeKTHpOBKa reoMeTpuqecKHx KOHCTaHT H KOHCTaHT BpeMeHHoH 

KanH6poBKH npoBo.n;unacb Ha OCHOBaHHH 06pa60TKH <PaHnOB C perHCTpa

uneH npHMhIX TpeKoB (c YCTpaHeHHbIM pacCeHBaTeJ1eM) npH MHHHMH3aQHH 

BeJ1HqlfHbI paccornaCOBaHHH TpeKoB B ueHTpanbHOH nnOCKOCTH pacceHBa

TeJ1H H BeJ1HqlfHbI cpe.n;Hero B3BeWeHHOrO 3HaqeHHH O. TOquOCTb no.n;o6

HOH nporpaMMHoH IOcmpoBKH .n;nH OTHOCHTeJ1bHOrO nOnO)KeHHH nepe.n;uero 

H 3a.n;Hero MOKOB KaMep COCTaBnHna no XZ npoeKUHH nonHpHoro yrna 

~ 0 = 0,2 MPa.n;, no nHHeHHoMY C.IJ:BHry oceH ~X = 0,1 MM, TOquOCTb 

no.n;~pa BpeMeHHbIX 3a,n;ep)KeK ~ to = :!: 2 HC. CYMMapHaH CHCTeMaTHqe

CKaH oWH6Ka B aCHMMeTpHH pacceHHHH, nonyqeHHaH Ha OCHOBe CYMMH

POBaHHH oueHOK oWH60K reOMeTpHQeCKHX H BpeMeHHbIx napaMeTpoB, co

CTaBuna SAD =0,007. 
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Puc. II. ACUMMerpuR pacceRHuR Puc. 12. Z -u306paxeHue paCCeUBareJlJl. 
nUOH08. 

nO)f(HaR aCHMMeTpHR, 06YCJlOBJleHHaR B03MO)f(HblM HenOCTORHCTBOM 

:xP<peKTHBHOCTH no nJlolUaJJ.H KoopnHHaTHblx neTeKTopoB, MOrJla 6bITb 

npoKoHTpoJlHpoBaHa nYTeM H3MepeHHR aCHMMeTpHH pacceRHHR 6eccnHHO

BblX qaCTHU - nHOHOB. JI!:3MepeHHR C "+-Me30HaMH nepHOnHqeCKH nOBTopR

JlHCb npH paOOllHx 3Kcn03HUHRX. ACHMMeTpHR pacceRHHR Ha nHOHax A1T npen

CTaBJlRJlaCb B <pyHKUHH nOJlRpHoro yrna H BBOnHJlaCb KaK nOnpaBKa npH 

onpeneneHHH npoTOHHOH aCHMMeTpHH C yqeTOM ee CTaTHCTH'IeCKOH 3Ha

llHMOCTH. llpHMep nOBeneHHR A1't(9) B onHOH H3 cepHH H3MepeHHH nOKa

3aH Ha pHC. 11. CpenHee 3Ha'leHHe A1T B paoo'leM HHTepBaJle nOJlRpHblX yrnoB 

COCTaBHJlO A" "" -0,009 ± 0,010. 
B npenwecTBytOlUHX 3KcnepHMeHTax no onpeneneHHlO nOJlRpH3auHH 

KYMYJlRTHBHbIX npoTOHOB BepXHRR rpaHHua HMnYJlbCOB npoTOHOB 06bl'IH0 

He npeBblWaJla 800 M3B/c, 'ITO 06YCJlOBJleHO TpynHocTblO Haoopa CTaTH

CTHKH npH )KeCTKHX HMnYJlbcax, rne Ce'leHHe BbIXOna KYMYJlRTHBHblX npo

TOHOB CHJlbHO nanaeT. B HaweH nOCTaHOBKe, npH paOOTe Ha BHyrpeHHeH MH

weHH YCKOpHTeJlR, nOBblweHHe CBeTHMOCTH MHweHH no HY)KHOH BeJlH'IHHbI 

He npenCTaBJlRJlO TpynHOCTH. ll03TOMy paoo'lHH HHTepBaJl HMnYJlbCOB npo

TOHOB Mor 6bITb paCWHpeH no 1200 M3B/c. CHH3Y HMnYJlbCHblH HHTepBaJl 

OrpaHHllHBaJlCR CTaHnaprHbIM 3HaqeHHeM qp - 550 M3B/c, HH)Ke 3TOH BeJlH

'lHHbl aHaJlH3HpylOlUaR cnoc06HoCTb yrnepona 6blCTPO nanaeT (pHe. 6), 
H oWH6Ka H3MepeHHR pe3KO B03pacTaeT. 

llPH onpeneneHHH aCHMMeTpHH pacceRHHR npoToHoB nOMHMO OnHCaH

Horo Bblwe oToopa C06blTHH no yrnaM 0 H ¢ H rpaHH'IHblM YCJlOBHRM 

HCnOJlb30BMCR TaK)Ke OToop no "cwHBKe" TpeKOB B TOqKe paCCeRHHR, a 

HMeHHO, 6paKOBaJlHCb C06bITHR BHe nHKa Z-H306pa)KeHHR pacceHBaTeJlR 

(pHC. 12) H npH MOXOH CWHBKe TpeKOB B o6rraCTH pacCeHBaTeJlR, Korna 

paCCTORHHe DXY (pHC. 13) Me)K,lJ;Y HanpaBJleHHRMH BXOnRlUero H BbiXonR

lUero TpeKOB npeBblwMo 2 MM. 3<p<peKTHBHOCTb nOJlRpHMeTpa nOCJle npH

MeHeHHR Bcex YKa3aHHbIX KpmepHeB OToopa COCTaBJlRJla 2% no OTHOWeHHlO 

KO BceM 3aperHcTpHpoBaHHblM C06blTHRM. 
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Puc. 13. Pacnpeaen.eHue paccToRHUU Puc. 14. AcuMMerpWl paCCeU8QHUR nporo
Me:!rWY TpeKaMU, BOCCT(lHOBlleHHblMU HOB U oeurpoHOB, BblllerQJOUlUX noo YZ/lOM 

95 000 U lIOC/le paCCeU8aTellR. II.C. BpeaK14UU P + 12c "" Pc + .... 

llPH yrJlax -900 
BblXOn KYMyJlRTHBHblX neHTpoHoB CpaBHHM C BbIXOnOM 

npoToHoB, n03ToMy H3MepeHHe aCHMMeTpHH pacceRHHR KYMyJlRTHBHblX 

nempoHoB (npH BblneJleHHH HX no BpeMeHH npoJleTa) MO)KeT 6bITb BbmOJlHe

HO C HenJlOXOH CTaTHCTHqecKOH 06ecneqeHHOcTblO. B KYMYJlRTHBHblX npo

ueccax, nO-BH,lJ;HMOMy, HeT OCHOBaHHH O)KH,lJ;aTb 3aMeTHoH BeJlH'lHHbI BeKTOp

HOH nOJlRpH3auHH neHTpoHoB. ll03TOMY MO)KHO nOJlaraTb, 'ITO H3MepeHHe 

aCHMMeTpHH pacceJIHHR KYMYJlRTHBHblX nempoHoB MO)KeT CJlY)KHTb KOC

BeHHblM TeCTOM OTCYTCTBHR cymeCTBeHHOH cHcTeMaTHqecKoH oWH6KH 

B H3MepeHHH aCHMMeTpHH. Ha pHC. 14 nOKa3aHbI H3MepeHHbIe aCHMMeTpHH 

pacceRHHR npoTOHOB H neHTpoHoB, BbIJleTaIOlUHX non yrJlOM 95 0 
B peaKUHH 

12Cp + ... Pc (de) + ••. • 
B 3aKJllO'IeHHe aBTOPbl BblPa)KaIOT 6rraronapHocTb cOTpynHHKaM OTne

JlOB H30BK nB3 H CH30 OI1.f1I1 3a nOnnep)KKY npH npoBeneHHH CeaHCOB 

Ha YCKOpmeJle Y.70, a TaK)Ke 3.I1.MaJIbueBY, M . .ll.illa<ppaHOBY, T.C.rPHro

JlaIDBHJlH H A.I1.rpHropbeBY 3a nOMOlUb B opraHH3auHH paooT no MOHT~ 
H HManKe nOJlRpHMeTpa. 

ABTOPbI npH3HaTeJlbHbI A • .ll.EpMOJlaeBY, A.C.HeBCKOMy, A.ll.KypoBY, 

o.ll.ne6eneBY 3a nOMOlUb B o6ecneqeHHH onTHMMbHblX YCJlOBHH paooTbI 

Ha BHYTpeHHeH MHweHH YCKOPHTeJlR. 
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B8Jl8.IfAHH B.D. H ,D;p. Pl-88-408 
DonRpHMeTp C TpeKOBblM ,D;eTeKTopoM 

Ormc8.H nOJlRpHMeTp, C nOMOmI>1O KOToporo BhmOJIHeHbI 
H3MepeHHR nOJlRpH38IUIH KYMymITHBHbIX npoTOHOB B HHKJII03HB
HOR peaKLtHH p+A-+ Pc +X. H3MepeHHR npoBO,D;HJlHCI> Ha BHyrpelUleH 
MHWeHH npoTOHHoro yCK~pHTeJIR Y-70 (CepnyxoB). B KatreCTBe 

TpeKOBl>lX ,D;eTeKTopoB B nOJIRpH~eTpe HCnOJlI>30B8JlHCI> ,D;peii$oBble 
KaMepbl. 

Pa60n BlIlIIOJlHeHa B JIa60paTopHH QblCOKHX 3HeprHH OHRH. 

Coo6......~ BllCi_.,.a UepIIIoa _ccuQO..-A. lly6aa1988 

Depeso,D; 8BTOPOB 

Balandin V.P. et aI. Pl-88-408 
Polarimeter with aTrack Detector 

The polarimeter, on which basis the cumulative proton pola
rization in the inclusive reaction p + A -+ Pc + X was me8Slll'ed, 
is described. Measurements were made on the inner target of the 
U-70 proton accelerator (Serpukhov). Drift chambers were used 
as track detectors. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 

PyKOnHCb nocTynHJla B H3,D;aTeJlbCKHH OT,D;eJl 

8 HlOWl1988 I'O,D;a. o 
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