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B HaCT01nu:ee BpeMJI u;11pKymrpy10m;1Iil: ny'loK HYI<JIOTpoHa npe,n:ocTa

BJIJieT B03MO)I{HOCTI, lI3Y'leHIDI nepexo,n:HI.IX pe)I{RMOB OT npoTOH- Heil:TpOH

HOro K KBapK-rJIIOOHHOMY COCTOJIHHJIM 11.n:epHoil: MaTepRR [1,2], a TaKme 

nonyqeHH.11 He~OCTaIOm;en HHcpopMaD;HH O xapaKTepRCTRKax IIOTOKa 

6hlCTphlX Heil:TpOHOB OT BHyTpIDI,n:epHoro KacKa,n:a ,n:JIJI IIplIKJia,n:HI:,IX 3a,n:a'l 

[3]. B npoBe,n:eHHI:,IX 3KCIIepnMeHTaX lICITOJTh30BaJiac:r, CTaHD;HJI BHyTpeHHlIX 

<pOJihrOBI:,IX HJIH HHTeBlI,n:HhlX MllllleHeil:, ,n:eTaJThHO OIIlICaHHM n pa6oTaX 

[4,5] n peamr3y10ma11 nx no,n:aqy B ny'loK n ropH30HTaJihHOM nanpanJie

HHH. YnpaBJieHlle CTaHn;lleil: ocymecTBJIJieTCJI ,n:HCTaHD;lIOHHO C IIOMOIUblO 

nepcoHaJI:r,Horo KOMIIhIOTepa IBM PC lI ocHonano Ha onepaTlIBHOM npe.n:

cTanJieHHH HH<popMa:JJ;lllI O D;HKJie MarHlITHOro IIOJIJI ( H), xapaKTeplICTHKaX 

ITY'!Ka (Ek/A, I, X - profile, A= 2, Z = 1) lI pacnoJiomeHlllI MllllleHeil: 

OTHOClITeJihHO Hero Ha 3KpaHe MOHlITOpa. BapuaHT pa6o'lero OKHa ynpa

BJIJIIOm;eil: ITporpaMMhl npe,n:cTaBJieH Ha pnc.l. ,HcnoJihJyeMoe nporpaMMHOe 

o6ecne'leHHe IT03BoJIJieT TaKme pa6oTaTn c napuaHTOM CTaHu;un, r.n:e nepe

Mem;eHHe MIIllleHeil: IIpOHCXO,n:HT n nepTHKaJThHOM HanpaBJieHHlI. Heo6xo,n:H

MaJI npocTpaHCTBeHHo-npeMeHHaJI TpaeKTopIIJI ( a - b - c - d). Bhl6paHHOii 

MHllleHII (CH), no npeMeHH6il: 1IIKaJie pa6oThl ycKopuTeJIJI (t[s]), onpe,n:e

JIJieTCJI onepaTopoM c ITOMOIUhlO Mhllllll u OTpa6aThlnaeTCJI lllaroBhlM ,n:BHra

TeJieM. ,IJ:JIJI 3Toro HCIIOJib3YIOTCJI ITOKa3aHIIf{ HOHII3aD;IIOHHhlX ,n:aT'lIIKOB 0 

noJiomeHHII ITY'!Ka B ITpocTpaHcTne (X - profile) .n:o CTaHD;IIII H u;npKymr

py10m;eM TOKe (I) BO npeMeHII. B3alIMO,n:eil:CTBlle ny'lKa C BHyTpeHHeii MlI

llleHblO no BpeMeHlI KOHTpomrpyeTCJI ITO CBeTOBOMY II3JIY'leHIIIO ee MaTepu

aJia no.n: B03,n:eiiCTBIIeM lIOHOB [5]. IlpH ITpone,n:eHIIlI <plI3lI'leCKlIX 3KCITepH

MeHTOB ,n:aHHOe II3JIY'leHHe MO)I{eT 6hlTb TaKme lICilOJTh30BaHO ,n:JIJI 6oJiee .n:e

TaJibHoro (ITo cpaBHeHIIIO C IIOHH3aD;IIOHHhlMII ,n:aT'lHKaMu) ITpe,n:cTaBJieHIDI 

0 npocTpaHCTneHHOM ITOJIO)I{eHlllI D;llpKyJlllpy10mero rry'lKa lI ero ITpO<pIIJie 

Henocpe,n:CTBeHHO Ha yqacTKe lI3MepeHHil:. ,IJ:JIJI ITOJIY'leHIIJI a,n:eKBaTHOll lIH

cpopMaD;HlI BeJilI'lHHa CKOpOCTlI (v;.) HlITeBH,n:HOH MllllleHII Ha bc-yqaCTKe 

ee TpaeKTopiiu ,n:oJI)I{Ha o6ecITe'lIIBaT:r, perncTpau;u10 lI3JIY'leHIDI ITpII MlIHlI

MaJibHOM B03Mym;eHlIII ITY'!Ka. Ilpll Ma~x TOKax D;llpKyJIIIpy10mnx lIOHOB 

BhlITOJIHeHIIe ,n:aHHoro ycJIOBIIJI n O,n:HOM D;IIKJie nepeMem;eHIIJI MIIIIIeHlI ITpo-

6JieMaTII'lHO. TeM He MeHee, B 3TOM ceyqae oITpe,n:eJieHHoe ITpe,n:cTanJieHHe 

0 npocTpaHCTBeHHhlX xapaKTeplICTlIKax ITY'!Ka MO)ReT 6hlTb ITOJIY'leHO ITPH 

ero "C'I>e,n:aHHII" co CTOpOHI:,I Ha,n:n11ra10meiic11 MllllleHII (pe)I{RM MaKClIMaJTh

HOH cneTlIMOCTlI n <plI3lI'leCKOM 3KCITepHMeHTe). ,IJ:JIJI 3TOro ITO KOMaH,n:e 

oITepaTopa ocymecTBJIJieTCJI nepexo.n: oT npeMeHHoil: (t[ms]) K npocTpaH

CTBeHHoii (L[mm]) IIIKaJie npe,n:cTaBJieHIIJI CllrHaJia ,n:eTeKTOpa lI3JIY'leHIDI 

( D1 lIJIB D2) Ha MOHHTO e. II lI Bhl6o e HOBoro Mac1IITa6a aBTOMaTn'lecKH 
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Y"tJHTI.rnaeTCJI JIIIHeHHaJI CROpOCTI, (Vr) rrepeMem;eHIIJI MHIIIeHH Ha y-qaCTRe 

TpaeKTOplrn, rrepeceKaIOm;eii Ily<IOK, rrpH ee annpOKCHMaUHII npJIMOH JIHHHeii .. 

B ,n:aHHOii: pa6oTe rrpn:Be,n:em.1 rrpn:irephl rro.n:o6Hoii: n:mpopMan:n:n: o rry'IRe, 

IIOJIY'IaeMoii: rrpn: rrpoBe,n:eHn:H cpn:3n:'IeCRHX :mcrrepn:MeHTOB Ha HYRJIOTpoHe 

C HCIIOJII,3OBaHHeM pa3JIII'IHhlX BHyTpeHHHX MHIIIeHeii:. 
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P:u:c.1. Pa6o'!ee ORHo cncreMLI ynpaBJieHHH cram::ineil: na 

MOHHTope IBM PC. 

IlpOBe,n:eHHhle 3RCrrepuMeHThl c cpomraMu u3 IIOJIII3TUJieHa (CH2), 
Me.n;u II 3OJIOTa TOJIIIl;UHOH MeHee llJIII nopJI,n:Ra MURpoHa IlORa3aJIII, 'ITO npu 

ux B3am.rn,n:eiiCTBllll C n:upRyJI1Ipyrom;nM ny'IROM HHTeHCUBHOCTb perucTpn

pyeMoro cBeToBoro II3JIY'IeHUJI MaRcHMaJibHa, TaR RaR B ero reHepan:uu y-qa

CTByeT BCJI Macca MHIIIeHu rrpH DhlCOROll CTeIIeHH ROrepeHTHOCTII. C pOCTOM 

TOJIIIl;IIHhl MHIIIeHH 3TO ycJIOBlle HapyrnaeTCJI II, rrpu coxpaHeHUU ycpe,n:HeH

HOll 3a BpeMJI n:mma cneTUMOCTU, Ha6JIIO,n:aeTCJI yMeHbIIIeHue CBeTODhlXO,n:a. 
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RoHTpOJII, rrpocTpaHCTBeHHhlX xapaRTepn:CTHR IIY'IRa B cpn:3n:'IeCRHX 3RCIIe

pm,reHTax C .n:ocTaTO'IHO rnupoRIIMU ( HeCROJII,RO MHJIJIIIMeTpOB) cpoJII,raMU 

UMeeT CMhlCJI TOJII,RO rrpu MaRCUMaJII,HOM "C'I,e)];aHIIH" rry-qRa. B 3TOM cny

-qae TpaeRTOpUII MUIIIeHU BI.I6npaeTCJI TaRoii:, 'IT06hl cpe,n:Hee BpeMJI iKH3HU 

UOHOB, B3au1rn.n:eiicTBYIOIIl;UX C Hell, 6:E.IJIO MeHbIIIe BpeMeHH cMem;eHUJI MU

IIIeHU Ha BeJIII'IIillY rrpueMJieMoro rrpocTpaHCTBeHHoro pa3perneHUJI. ,lJ.JIJI 
opueHTan:1rn Han6oJiee 6:E.IcTpaJI U3 TpaeRTopuii, o6ecrre"tJHBaIOm;nx HanJiy'I

rnee rrpocTpaHCTBeHHOe pa3perneHHe, MOJKeT ycTaHaBmrnaTbCJI aBTOMaTU'Ie

CRH no ROMaH,n:e orrepaTopa. Ilpu 3TOM BpeMeHHOll UHTepBaJI MCJK)];y rna

raMU ,n:BnraTeJIJI (tm ~ 100 MRC ) rrpupaBHUBaeTCJI pacc'IUTI.IBaeMOMY 
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P:u:c.2. 3as11rnMocn rnKa ( /) unp
Ky11Hpy10mero rryqRa JJ,eltrponos H 

HHTeHCHBHOCTII Il3JIYqerrll/l (N-,) rro

JIH3THJieHOBOlt q:,oJibrll TOJill(lfl!Olt 2,2 
MRM OT rny6HHJ,I upocrpaHCTBeIIHOrO 

uepeMell(ellll11 MllllleHH B ny'IOR C BIIe

lIIIICrO paJJ.liyca. 

Ek/A= 1,6 r3B/nyKJIOII. 

nporpaMMOH BpeMeHH )KH3HH nyqKa HCil0Jlh3yeMOH MHllleHH ( n Ha puc .1). B 
Ra-qecrne rrpi1Mepa Ha puc.2 rrpe.ncTanJieHhl mmy-qeHHI.Ie n rro.n:o6HhlX ::mc

nepIIMeHTax curHaJihl n:upRyJI1Ipy1om;cro TORa ( I) H IIHTCHCIIDHOCTH H3JIY

'1CHUJI cpOJibrII ( 1V,) D 3aDHCUMOCTII OT ee rrpocTpaHCTDCHHOro IlOJIOlliCHHJI 

oTHocuTeJihHO ocu ny-qRa (Ob). Ha6Jiro.nae1rnJI crpyRTypa o6ycJionJicHa ,n:Hc

RpeTHOCTbIO nepeMem;eHHJI MIIIIICHH n rry'IRe rrpu pa60TC .nnttraTCJIJI. B 
6oJibIIIeii cTeneHU OHa DhlpaJKeHa ,ll;JIJI MHIIICHeii c MeHblIIHM npeMeHeM JKU3HU 

rry-q:Ka. IlpHDJI3Ra TpacRTop1111 R rpa~uu;aM naKyyMHOH RaMcphl (A) noJno-



IDieT onpe.n:eJIIITI> noJiyIIIupnHy ( Rbx) II ropIIJOHTaJII>Hoe noJIO}I<eHIIe ny'IKa 

OTHOCIITeJII>HO ee OCII ( 0) n o6JiaCTII BJam.rn.n:eiICTBIIJI. .ll:IDI yKaJaHHiilX Ha 

pncyHKe xapaKTepncTIIK q>OJII>rll, ny'IKa n npeMeHn BJallMO,neii:CTBIIJI ::::::: 0, 3 

ceK, .n:ocTIIraeMoe npn .nnnmeHnII MnIIIeHII npocTpaHcTneHHoe paJpeIIIeHIIe 

oo;eHIInaeTcJI neJIU'IIIHoiI ::::::: 0, 3 MM. 
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Pnc.3. Cxeirn ropH30HTaJib

Horo rrepeMem;emrn N-o6pa3Holl: 

BIIyTpeHnell: MJIIIIenu JI3 yme

po,nHLIX IlllTell: ll llHTeHCllBIIOCTh 

llX ll3Jiyqe!IJIJI ( N.,,) BO Bpe

MeHn. 

B q>IIJIIqecKIIX 3KcnepIIMeHTax C yrJiepo.n;HIJMII HIITJIMII (0= 10 MKM) 

IICnOJil>JOBaJiaCI, N-o6pa3HaJI HIITeBII,n:HaJI MIIIIIeHI> ( CM. pIIc.3), noJBOJIII

BIIIaJI npoBO,n:IITI, Ha6op CTaTIICTllKII perIICTpIIpyeMhlX co6hlTIIli HapJI.n:y c 

onepaTIIBHhlM KOHTpoJieM npocTpaHCTBeHHhlX xapaKTepIICTJIK nyqKa (B) B 

ropIIJOHTaJII>HOM (X) II nepTIIKaJII>HOM (Z) HanpanJieHIIJIX. XapaKTepHaJI 

cpopMa cIIrHaJia ,n:eTeKTopa IIJnyqemrn no npeMeHII npIIne,n:eHa n HIDRHeiI qa

CTII pIICYHKa. l-fanecTHOe paccTOJIHIIe (Le) Me}I{Jly nepTIIKaJII>HhlMII HIITJIMII 

1 II 3 .n:aer MaCIIITa6 .ll:IDI onpe,n:eJieHIIJI 1'0pII30HTaJII>HOro npocpIIIDI ny'IKa 

HCJaBIICllMO OT CI<OpOCTll (v;.) paBHOMepHoro nepeMeIIIeHIIJI MIIIIIeHII. C IIJ

MCHCHllCM CK0p0CTII MCHJICTCJI T0JII>K0 MaCIIITa6 no OCH t II COOTHOIIIeHIIe 
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lIHTeHCllBHOCTeii: llJJiyqeHIIJI OT HIITeii: 1, 2 II 3. IIony-qaeMaJI np:n TaIIBx 

IIJMepeHIIJIX nem1q1IHa ropIIJOHTaJII>uoro paJMepa nyqKa xopoIIIo corJiacy~ 

eTCJI C peJyJII>TaTaMII Ha cpoJII>rOBhlX MIIIIIeHJIX n TOM }Ke ceauce pa60Thl 

IIYKJIOTpoua. B qacTIIOCTII, B npone,n:eHHhlX q>llJUqecKIIX 3Kcnep:nMCHTaX C 

,n:eii:TpoHaMll 3Heprneii: 1,6 r3B /HYKJIOH OHa COCTa:BIDieT 2Rbx ::::::: 4 MM Ha 

noJIJBhlCOTe pacnpe,n:eJieHIIJI. IloJIO}KeHile Kp:nnoii: 2 Ha npaKTII'IeCKII o,n:u

HaKOBOM paCCTOJIHllll OT MaKCllMJMOB cnrHaJIOB HllTeiI 1 :n 3 BO npe!.IeHll 

( CM. pIIc.3) yKaJhlBaeT Ha TO, qTo OCI, ny'IKa Ha yqacTKe npone.n;emrn ll3-

Mepeunii: npoxo,n:uT n nJIOCKOCTII CIIMMeTpllII Z = 0 naKyyMIIOli KaMephl. 

B npe.n;noJIO}KeHIIII, qTo reoMeTpn'IecKoe ce'IeHile nyqKa :nMeeT cpopMy Ka

HOHIIqecKoro 3JIJIIInca, no IIJBeCTIIOMY yrny a Me}I{Jly HllTJIMII 1, 3 ll 2, a 

TaK}Ke no IIJMepeIIHOMY JHa'IeIIIIJO Rbx MO}KHO onpe.n;emrTI> xapaKTepHhlii: 

nepTIIKaJII,Hhlll paJMep nyqKa 

Rbz = Rbx · ctga✓(L2/2Rbx)2 - 1 

B ,n;aHHOM Bhlpa}KeHIIII neJIII'IIIIIa L2 panHa npocTpaHCTBeIIHOii: IIIIlpIIHe Ha 

noJiyBhlCOTe pacnpe,n;eJieHIIJI 2 np:n CKopocTII MllIIIeHII, Kor,n:a aMnJIIITy.n;I,I II 

IIIllpIIHhl cIIrHaJIOB 1 II 3 npaKTIIqecKII conna,n:aIOT. .ll:IDI IICnOJII>JyeMOli n 

3KCnepIIMeHTax HIITeBIIJlHOH MIIIIIemr C Le = 20 MM, a = 27° II IIJMepeH

HhlX JuaqeHIIJIX Rbx :=:::: 2 MM, L2 ::::::: 5 MM nonyqaeM neJIII'Imry Rbz :=:::: 3 

MM. IIo 0THOIIIeIIIIIO TIJIOIIIa.n;eii: ( Si/ S3) no.n; KpIIBhlMII 1 II 3 npu MeHI>IIIIIX 

CK0p0CTJIX MllIIIeHII MO}KH0 OD;eHIITl> cpe,n;Hee BpeMJI }KII3HII (n) ,n;e:iiTpOHOB, 

B3aIIMO.n;eii:CTBYIOIIIIIX C Heit IIpn 3T0M 3cpcpeKTIIBIIaJI T0JIIIIIIHa H:UTen:n.n;noil 

MIIIIIeHII 3a npeMJI nepece'IeHIIJI rryqKa 0D;CHIIBaeTCJI C II0M0IIII>IO Bhlpa}Ke

HIIJI t9 ::::::: p · d2 /2Rbx, r.n;e d II p - ,n:uaMeTp II IIJI0TH0CTI> MaTepuaJia HIITII 

C00TBeTCTBeHHO. IIpn yKa3aHHhlX Ha pI1c.3 npeMeHaX B3a:IIMO,Zl;eliCTBIIJI II 

Sif 83::::::: 1, 3 rronyqemrnJI BeJIII'IIIHa n::::::: 1 ceK corJiacyeTCJI C rrpe,n;cTanJieH

HhlMII B pa6oTaX [5,6) TeopeTIIqecKIIMII 3HaqeHIIJIMII IIp0II3Be,n;eHllJI n · t9 • 

IlpIIne,n;eIIHhle 3HaqeHIIJI Rbx II Rbz He JIBIDIIOTCJI pe3yfilTaTaMII CIICTe

MaTIIqecKIIX lI3MepeHIIli rrpocTpaHcTBeHHhlX xapaKTepIICTIIK IIY'IKa C IIO

M0IIII>IO BHyTpeHHIIX MIIIIIeHe:ii. 8To rrpIIMephl TeKy111e:ii IIHq>OpMaD;IIII, IIO

nyqeHHOli n rrpo:a:ecce Bhl6opa TpaeKTOpIIII MIIIIIeHII II na6opa CTaTIICTIIKll 

n q>IIJ:nqecKIIx 3KcrrepnMeHTax Ha :a;:npKyJIIIpyro111eM rry'IKe HYKJI0TpoHa. 

O,n;HaKo npo.n;eMOHCTpIIponaHHiile B03M0}KH0CTII yKaJJilBaIOT ua :a;eJiecoo6-

pa3H0CTl> IIX IICIIOJil>30BaHIIJI IIpII HaCTpo:iiKe pe}KIIM0B pa60Tiil ycK0pIITeJIJI 

II K0HTpOJIJI xapaKTepIICTIIK rryqKa BO npeMJI ceaHca. CJie.n:yeT 0TMeTIITI>, 

qTo aHaJiorII'IHiile npe.n;cTaBJieHIIIilM pe3yJII>TaTiil MoryT 6Ii!Tl> IIOJIY'IeHiil II B 

napnaHTe CTaHD;IIII C nepTIIKaJII>HOH no,n;a-qe:ii MIIIIIeHe:ii n rryqoK. 
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B 3aKJIIO'leHire aBTOphl BhlpamaroT 6Jiaro,n:apHoCTL A.l:'I.MaJiaxoBy 3a 
rro.n:,n:ep}I{Ky pa6oTiiI n: A.,L(.RoBaJieHKO 3a o6cym,n:emre rroJiy'leHHiiIX pe3yfil

TaTOB. 
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ApTeMOB A.C.,H up:' 
Km1Tpom npocTpaucrneuu1,rx xapaKTepncntK nyqKa B cpH3H~eCKHX 
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3KCnepHMeHTaX C BHyrpeHHHMH M~WeWIMH Ha HyKJlOTpoHe -: · 
' . I 

'., . . '.: . . · • ; ' ' • • • . · i .. , • • • . · •• • • . • .: I .• 

, ,c flp1rnetmm npnMep6r onepanrnn-oii nucpopMaunn o npocTpanciaeHnhrx xapaK-
Tep11crnKaJC nyqKa, nonyqaeMOH npn pemcipaunn CBeTOBOro H3JlyqeHH.H cpOnbroBblX 
HJlH . HHTeBH.!1,llblX 1myrpenmix MHWeHeH; nepeceKalOll(HX nyqoK 8 cpii3H'JeCKHX :. 
3KCnepm,i'einax H_a HYKJlOTpOHe. TToKaJaiio,·tJTO 8 Cl1YtJae N-o6pa3HOH

1

HHTCBH.D,HOH 
. Ml1We1111 - MO)KIIO .onpe.n,emrTb nonepeqH~le pa3Mepb1 nyqKa H em ~OJIO)KeHHe 

8 ropH30HTaJ1bllOM H ,BepTHKaJJbliOM H
0

anpaBJ1eHH.HX 3a O.D,HII UHKII 'pa6oTbl yc((O~ 
pin,em1:, flpo.n,eM011cTpHpo~au11Me ~03MO~HOST11 }'KaJbtBaIOT ;1rn ue11~coo6pa311ocTh · 
ncnom3oaa11n.H no.n,o6HhIX auyrpemi'nx MHweueii .n,11.H onTHMHJarinn 3KcnepnMeHTOB 
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Control of the Space Characteristics ·of a Beam· During· Physics 
Experiments 'with I~te~nal Targets ai the Nucl_otron. . 
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-Examples of I operative information about the beam .. space characteristics, 
obtained by detecting the light radiaHon of .the foil or fiber in.ternal targets crossing 
the beam' during the physics experiments at the. Nuclo~<'>n; are presented: It i~ shown 
that. in case· of ·a N~like fiber target, one .c;an dete'rm:irie the transverse dimensions 

; of the beani and _its position in the horizontal a~d vertical directions during one cy~le ~ 
of.the accelerator run.1 The demonstrated possibilities indicate thqt iris expedient 
to use similar internal t~rgets for optimization of the experimer'lts and: the Nuclotron. 
operation during its· run. · · · · 
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