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1 Bneµ;eHHe 

MttoroKaHallhHhle noporOBhle ranoBble 'IepeHKOBCKIIe C'IeT'IIIKII IIIII
poKO npIIMeHHIOTC.lI ;D;lI.lI IIp;eHTII<J}IIKau;IIII oapmI<:eHHhIX 'IaCTIID; B aKcne-

. pIIMeHTax no <J}IIOIIKe BhICOKIIX aHeprri. OnIIch!BaeMhIH HIDKe 32-KaHaJih
HhIH noporonhlii: raoonhlll 'IepeHKoBCKIIH c'IeT'IIIK (MrrrqC-32), oanorr
HeHHhIH noo;a;yxoM IIpII aTMOC<J}epHOM p;anrreHIIII, .lIBlI.lieTC.lI COCTaBHOH 
'IaCThIO cIIcTeMhl IIp;eHTII<J)IIKan;IIiI oapmKeHHhlx a;a;poHOB cneKTpoMeTpa 
8KCqAPM B aKcnepIIMeHTe no IIccrre;a;onaHIIIO po2Kp;e1irur O'IapoBaHHhIX 
6apIIOHOB II 0KOOTII'IeCKIIX COCTO.lIHim B HeHTpOHHOM 'rry'IKe ceprryxo
BCKoro ycKopIITelI.lI Y-70. CocTaBHhle 'IaCTII cneKTpoMeTpa 8KCqAPM 
rroKaoaHhl cxeMaTII'IHO Ra pIIc.1: 
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Pnc.l. CxeMa pacnoJio,KeHIDI ;a;eTeKT□poB cneKTpoM~Tpa 3KC1IAPM: 

CIT40A - cneKTpoMeTpn'Iecxmi: Marm1Tj ITK - nponop~oHam.Hhie KaMephij 

T - MIIUieHbj A - aHTilC'IeT'IIlKj r1,2 - CJ:lllHTillIJIJI~OHHhie roµ;ocKOilhij 

MITrl'.JC-14,32 •- nopor□Bhie raooBhie 'l:epeHKOBcxne c'l:eT'IllKilj AK - aµ;poHHhill 

xanop11MeTpj Mn - HeHTp□HHhIH MOHIIT□p 
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CIIcTeMa n;a;eHTml>IIK~II oapIDKeH1ThIX a;a;pOHOD crreKTpOMeTpa 
8KC1lAPM cocTOIIT II0 ;a;nyx MHoroxaaam,n1,1x rroporoDhlX raoom,1x 
'IepeHKODCKIIX C'IeT'IIIKOD MIIr'lC-32 n 14-KaHaJibHOro C'IeT'IIIKa 
(MIIr'lC-14), oarrmmenHoro <J>peoHoM-12 rrpn aTMoc<J>epHoM ;a;anrre
HIIII [1].~ OcHODHaJI oa;a;a'Ia CIICTeMhl n;a;eHTIIq>lIKaIJ;IIII - pao;a;eJUITI, 'Ia
CT~ 1r±, J(±, p(p) n IIHTepnarre IIMrryrr1,con oT 3 ;a;o 40 roB/c. Tax xax 
. crreKTpOMeTp perncTpIIpyeT MHOrO'IaCTlI'IHble rrpon;ecchl, 'IepeHKODCKIIe 
C'IeT'IIIKII IIOCTpOeHhl ITO rrpIIHD;IIrry ro;a;ocKOIIOD, T .e. COCTO.llT II3 oT;a;errb
HhlX KaHarron, pa6oTaIO~IIX D o;a;HoM raoonoM 06'1,eMe: MIIr'lC-14 II· 
MIIr'lC-32 pacrrorro)KeHhl rrocrre;a;onaTerrbHO oa xoop;a;IIHaTHbIMII ;a;eTeK
TopaMII crreKTpoMeTpa, 'ITO. corrracno rrpone;a;eHHhlM pac'IeTaM .llDJUI
eTC.ll orrTIIMalil>HhlM .. Yrrronoii axcerrTaHc MIIr'lC-32 II03DOJUieT n;a;en
TIIq>nn;nponaTb OKOlIO 90% 3apIDKeHHhlX 'IaCTIID; C IIMIIJlibCaMII Dhlllle 
rropora perIIcTpa~1rn 7r-Me3ona n no3;a;yxe (6 roB/c). 

B ;a;aHHoii pa6oTe orrIIcaHhl KOHCTPJKD;II.ll II q>II3II'Iecxne xapaKTepII
CTIIKII MIIr'lC-32. Bo3MO)KHOCTII II;a;eHTIIq>~K~II 3ap.ll)KeHHhlX 'Ia
CTlID; IIOKa3aHhl rrpII Dhl;a;erreHIIII CIIrHalIOD II3DeCTHhlX 'IaCTIID; II peoo
HaHCOD, oaperIIcTpIIpoDaHHhlX crrexTpoMeTpoM 8KC1lAPM. 

2 OnHcaHHe K0HCTPYKD;HH c"<IeT"<IHKa 

CxeMaTII'Iecxoe II3o6pa)KeHIIe 'IepeHKoncxoro C'IeT'IIIKa rrpe;a;cTanrre
HO Ha pIIc. 2. KoncTpyKTlIDHO OH cocTOIIT II3 Tpex oT;a;e!JbHhlX ceKn;IIii, 
rrpII 0TOM ;a;ne rrepe;a;HIIe rrpe;a;cTaDll.llIOT co6oii rrp.RMoyrorr1,nhle rraparr
rrerreIIIIrre;a;hl Ce'IeHIIeM 1, 7 x 2, 8 M II ;a;rrIIHOH 1 II 1,5 M. 3a;a;H.ll.ll ceK
D;II.ll C'IeT'IIIKa cocTanrreHa II3 rraparrrrerrerrIIrre;a;a Toro )Ke ce'IeHII.ll ;a;rrIIHoii 
2 M II paCUIIIpeHHOH XDOCTODOH 'IaCTII, n KOTOpoii paoMe~eHbl OIITII'Ie-
CKIIe orreMeHThl II <I>8Y D CDeT03a~IITHhlX KO)Kyxax. CeKIJ;HOHHOe 
CTpOeHIIe ;a;eTeKTOpa II03DOJUieT IIOlIJ'IIITb 'IeThlpe pa3lIII'IHhle pa;a;IIa
D;IIOHHhle ;a;rrIIHhl ;a;IDI 'IepeHKODCKoro lI3lIJ'IeHII.ll, a IIMeHHO: 4,2; 3,2;' 2,7 II 
1,7 M. B 0KcnepIIMeHTe IICIIOlll>3JeTC.ll KOHq>IIrypan;II.ll C'IeT'IIIKa C MaKCII
MalibHO D03MO)KHOH ;a;rrIIHoii, 'IT06hl norry'IIITb MaKcIIMarrl>HhlH cneTonoii 
Dhlxo;a;. 
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P11c.2. O6ll.lri BIIµ; c'IeT'IIIKa: 

1 - cexn;noHnpoBaHHhIH K0:lKYX paµ;naTopa; 2 - 6JIOK <l>3Y co cBeTOOall.\IITHhIM KO

:lKYX0M II MarHUTHhIM 9KpaHoM; 3 - qioxycupyIOll.\Ue oepKaJia 

BoKODhle CTeHKII C'IeT'IIIKa II3rOTODlleHhl II3 lIIICTODoro alIIOMlIHII.ll 
TOll~IIHOH 2 MM . .IJ:rr.ll rrpn;a;aHII.ll ;a;ocTaTO'IHOH )KeCTKOCTII KOHCTPYKD;IIII 
OCTOD C'IeT'IlIKa o6paoyroT IIOlihle 6aJIKII KDa;a;paTHoro Ce'IeHII.ll 5 x 5 CM 
no ;a;rop~ITIOMIIHII.ll . Cex~nn: , a TaK)Ke nx:o;a;Hoe ~ Dhlxo;a;Hoe OKHa coe;a;n:
H.llIOTC~ Me)Kµ;y co,60:ii 6orrTciM;n;· IIpII'IeM ;a;IDI CDeTOII30JUID;IIII DHJTpeH
Hero o6'beMa n Mec~ax CTblKOD IIpOlIO)KeH TOHKIIH naxyyMHhlH llIHYP· 
C'I>eMn~e nxo;a;Hoii: II Db1Xo;a;11oii q>llaHD;hl noroTonrreHhl IIO n:n:cTonoro 
alIIOMIIHII.ll TOlI~IIHoii 1 MM c )KeCTKOH ·xoHTJpHoii paMKoii II3 ;:i;ropalIIO
MIIHII.ll. BHyTpeHH.ll.ll nonepXHOCTb C'IeT'IIIKa oaxpaUieHa 'IepHoii xpac
xoii, a MecTa CThlKOD ceKn;IIH oaKrreeHhl nrroTHOH 'IepHoii 6JMaroii ;a;IDI 
;a;onOlIHIITellbHOII CDeTOlI30lUIIJ;IIII. 

C'JeT'IIIK ycTaHOD.lleH Ha paMax II3 CTalll>Horo yrorrxa 5 X 5 CM. B 
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HeCKOllbKilX TO'!Kax B;t:r;Ollb BHeurnero nepIIMeTpa paM ycTaHOBlleHI,I ;t:r;OM

KpaTbI, o6ecne'IIIBaIOrn;IIe B03M02KHOCTb nrraBHOII perym1pOBKII norro2Ke

HIDI C'IeT'IIIKa no BbICOTe B npep;errax ±20 CM c n;errbIO COBMern;eHIDI 

ocII cJIMMeTpIIII c'IeT'IJIKa c reoMeTpII'IecKon: oc1,10 cneKTpoMeTpa. IlpI1 

ycTaHOBKe p;eTeKTOpa B pa6o'Iee norro2KeHJie {)l,llIO ;t:r;OCTilrHJTO COBMe

rn;eHJie oceii c TO'IHOCTbIO He xy2Ke 1 CM. 

B HlI.2KHeii II BepXHeii 'IaCT.HX 3ap;Heii ceKD;lIII C'IeT'IIIKa Haxop;.lITC.lI 

6JIOKII <I>8Y co CBeToc6opHIIKaMII II MarHIITHbIMII aKpaHaMII. OHII pa3-

Mern;em,i Ha p;Byx µ;10parr10MIIHIIeBhlX nrrnTax Torrrn;nHoII 1,6 CM. B Ka.2K;t:r;OII 

113 HilX Up0CBeprreHbI ;t:r;Ba p.Hp;a OTBepCTIIII p;IIaMeTpOM 24 CM, no 8 OTBep

CTBIIII B Ka.2Kp;oM. BHyTpn c'IeT'IIIKa c Ka.2K;t:r;hlM 113 oTBepcTnii conp.lI2KeH 

KOHII'IeCKIIII cBeToc6opHIIK. Bxop;HoII p;naMeTp cBeToc6opHIIKa 30 CM, 

BhlXO;t:r;HOII - 14 cM, BhlCOTa - 31 cM. CBeToc6opHIIK KpenIITC.lI K Hecy

rn;eII nrrnTe C noMOIIJ;bIO 'IeTbipex IIIIIIIJieK. Ha BHyTpeHHIOIO noBepXHOCTb 

CBeToc6opHIIKOB HaKrreeH aJIIOMIIHII3IIpOBaHHhlll rraBCaH. CneKTparrbHa.lI 

3aBIICIIMOCTb KOaq>q>IID;IIeHTa OTpa2KeHII.lI KOHJI'IeCKIIX CBeToc6opHIIKOB 

npnBep;eHa Ha pnc.3. PaccTO.lIHIIe Me2Kp;y BbIXO;t:r;HhlM OTBepCTJieM CBe

TOC6opHIIKa II BXO;t:r;HhlM 0KHOM <I>8Y COCTaBlI.lieT B cpep;HeM 6 CM, no-

3TOMY ;t:r;lI.lI yBelIII'IeHII.lI CBeToc6opa Me.2Kp;y HIIMII pacnorro2KeH p;onorrHII

TellbHblll D;lilIIIH;t:r;pII'IeCKIIH OTpa.2KaTerr1, CBeTa p;IIaMeTpOM 16 CM II BbI

COTOII 6,5 CM C HaKrreeHHbIM BHYTPb arrIOMIIHII31IpOBaHHbIM rraBCaHOM. 

C BHeurneii: CTOpOHhl nrrIIThl ;t:r;lI.lI Ka.2Kp;oro KaHarra C'IeT'IIIKa KpenIITC.lI 

cBeTo3aIIJ;IITHhlH MeTarrrrII'IeCKIIH Ko2Kyx <I>8Y c KpbIIIIKoii, B KOTopoM 

pacnorraraIOTC.lI TPII BlI0.2KeHHbIX p;pyr B p;pyra D;HlIIIH;t:r;pII'IeCKIIX aKpaHa 

co cpe;t:r;HIIM p;IIaMeTpOM 19 CM n BbICOTOII 28 CM ;t:r;lI.lI 3aIIJ;IIThl <I>8Y OT 

pacce.JIHHhlX MarHIITHhlX norreii:. BHeIIIHIIii aKpaH 1mroT0BrreH II3 arreK

TpOTexHII'IecKoii: CTarrn, p;Ba BHJTpeHHIIX - II3 nepMalIJIO.lI o6rn;eii: TOlI

IIJ;lIHOH 1,5 CM. 

B 3ap;Heii: 'IaCTII C'IeT'IIIKa pacnorraraIOTC.lI 4 ropII30HTallbHbIX p.lI;t:r;a 

KBa3IInp.lIMoyrorrbHbIX cqiepII'IeCKIIX q>oKycIIpyIOIIJ;IIX 3epKarr no 8 IIITJK 

B Ka2Kp;OM. Pa3MepbI 3epKarr 6bIJIII onpep;erreHbI IICXO;t:r;.lI II3 MaKCIIMallb

Horo pap;IIyca CBeTOBOro II.lITHa OT KOHyca 'IepeHKOBCKoro II3lIJ'IeHII.lI 

( ~10 CM) II ycrrOBII.lI aqiq>eKTIIBHOro pa3p;erreHII.lI 'IaCTIID; Me2Kp;y KaHallaMII 

C'IeT'IIIKa II COCTaBIIlIII 42, 6 X 33, 4 CM. Ilop;IT02KKII ;t:r;lI.lI 3epKarr II3rOTaBlIII

BalIIICb II3 lIIICTOBOro CTeKrra TOlIIIJ;IIHOH 3 .MM MeTO;t:r;OM TepMII'IeCKOH 

q>OpMOBKII Ha cnen;IIallbHO II3rOTOBlleHHYIO. nrrocKOBOrHyTyIO CTallbHYIO 

MaTpIIn;y C pap;nycoM KpIIBII3Hhl cqiepII'IeCKOH noBepXHOCTII 214 CM. Ha 

BOrHyTyIO noBepXHOCTb nop;IT02KKII HanhllI.lilIC.lI ClIOII aJIIOMIIHII.lI TOlIIIJ;II-
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HOH 100 HM, KOTOpbIII 3aTeM 3aKpenrr.lIITC.lI TOHKIIM crroeM OKCIIp;a arr10-

MlIHII.lI. CneKTpaITbHa.lI 3aBIICIIMOCTb KOaq>q>IID;IIeHTa OTpa.2KeHII.lI 3epKarr 

np1mep;eHa Ha pIIc.3. 
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Pnc.3. CrreKTpaJibHhie xapaKTepIICTIIKII OIITII"IeCKIIX ::meMeHTOB C'IeT'IIIKa: 

T - Koa<f><f>II[IIIeHT rrporrycKaHIIH rana; R - Koa·<f><f>n[IIICHT OTpaJKeHilH oepKaJI; 

W - Koa<f><f>II[IIICHT OTpaJKeHIIJI KOHU'IeCKIIX CBeToc6opHIIKoB; 771 - KBaHTOBaH a<f><f>eK

TUBHOCTb <f>oTOKaTo;qa 6co CMeCTIITens crreKTpa; 772 - KBaHTOBaH a<f><f>cKTIIBHOCTb 

<f>oTOKaTo;qa co CMeCTIITeneM crreKTpa 

n:rr.lI KpenrreHII.lI 3epKarr BHYTPH C'IeT'IIIKa y BhlXO;t:r;Horo OKHa pacno

rraraIOTC.lI 6 nonepe'IHhlX 6arroK, II3roToBrreHHhlX H3 p;10parrIOMIIHIIeBhlX 

yrorrKOB Ce'IeHJieM 5 X 5 CM II lI30rHyThlX C pap;uycoM. Kp1IBH3Hhl npn

MepHO 10 M ;t:r;lI.lI o6rrer'IeHII.lI HaCTpOHKII q>OKYCIIpy10rn;nx 3epKarr KpaiiHIIX 

KaHalIOB C'IeT'IHKa. K 3ap;Heii: noBepXHOCTII nepKarr B Tpex q>HKCRpOBaH

HhlX TO'IKax npIIKrreeHbI IIIapHHpHbie 6oJIThl p;mrnoii 5 CM. IlnMeHeHne 

norro2KeHII.lI nepKarr no TpeM CTeneH.lIM CB060p;hl B npocTpaHCTBe ;t:r;OCTII

raeTC.lI B He6orrbIIIlIX npep;errax nyTeM lI3MeHeHII.lI TO'IeK KpenrreHII.lI 3TIIX 

6orrToB Ha Hecyrn;nx 6arrKax c'IeT'IIIKa. 

IIorro)KeHne nepKarr onTIIMnnnpoBarroc1, c n;err1,10 norry'Iemra B Ka)Kp;OM 

KaHarre C'IeT'IlIKa MaKCIIMallbHOro CBeToc6opa. OnTlIMiman;Il.lI ocyrn;e

CTBlI.lillaCb nyTeM MaTeMaTII'IecKoro Mop;errnpoBamrn npon;eccoB po)Kp;e

HIDI nap.lI)KeHHhlX 'IaCTIID; II lIX npoxo2Kp;eHID1 'Iepen MarHlIT II p;eTeKTOpbI 

cneKTpoMeTpa 8KC"9:APM. Ilpn aTOM B3am.rnp;en:cTBII.lI Hen:TpOHOB 
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ny'lKa c MIIUiem,10 pa3hlrp1,rnarr11c1, c rr0Mo~1,10 rrporpaMMHoro LUND
re}!'.epaTopa [2]. ,llrr.ll Ka2Kp;oro KaHarra c'leT'lIIKa orrpep;err.Hrroci, cpep;Hee 

HarrpaBJieHne 'laCTIID;, 'lepeHKOBCKllll CBeT OT KOTOpbIX rrorrap;aeT B arrep

TYPY 3epKarra. 

Ilpn IOCTIIpOBKe 3epKaJI B)l;OJII, paCC'lIITaHHOro HarrpaBJieHII.lI 3ap.lI

)KeHHbIX 'laCTIID; rrycKaJIC.lI TOHKllll rry'l CBeTa (p;naMeTp 5 MM) OT Kpa

CHoro Jia3epa. YcrroBIIeM OIITIIMaJibHOro IIOJIO)KeHII.lI 3epKarra C'lIITaJIOCI, 

TaKoe, npII KOTOpoM OTpa2KeHHhlll rry'l rrorrap;arr B n;eHTp q>OTOKaTop;a co

OTBeTCTBYIO~ero <I>8Y. 3epKarra pacrrorraram1c1, c He6orrbUIIIM Haxrre

CTOM p;pyr Ha p;pyra )l;JI.ll Toro, '1T06bI He 6bIJIO IIOTepb 'lepeHKOBCKoro 

CBeTa B MeCTax CThlKa 3epKaJI. IloJIHa.ll rrrro~ap;b, 11epeKphlBaeMa.ll 3epKa

JiaMII, COCTaBJI.lleT 265 x 155 CM B rrpoeKD;Illl Ha nJIOCKOCTb, nepneHp;ney

JI.lIPHYIO ocn c'leT'lIIKa. Cpep;Hnii yrorr HaKrroHa 3epKarr K BepTIIKaJibHOH 

OCH COCTaBJI.lleT 23, 5°. 

B p;aJibHeHUieM 6bIJI npcmep;eH TeCTOBhlll aHaJIII3 noJIO)KeHII.lI OT'l>IO-' 

cTnpoBaHHhlX 3epKarr no MeTop;y MoHTe-Kaprro. ,llrr.ll 0Toro 6hlrr cMop;e

mi:poBaH 'lepeHKOBCKllll CBeT )l;JI.ll TOH )Ke COBOKynHOCTll TpeKOB, KOTO

pa.ll crry)KIIJia p;rr.ll onpep;erremrn cpep;HIIX Ha11paBrreHIIH 'lacTIIn;. ,llrr.ll Ha

XO)Kp;eHII.lI noJIO)KeHII.lI 3epKarr, COOTBeTCTBYIO~ero MaKCIIMaJibHOMY CBe

TOC6opy Ha q>OTOKaTop;e <I>8Y, OHII CKaHIIpoBaJIIICb c He6oJibllIIIM Uia

roM B p;Byx B3aIIMHO nep11eH)l;IIKJIT.llpHhlX nJIOCKOCT.lIX OTHOCIITeJibHO IIX 

peaJibHoro norro)KeHII.lI. ,llrr.ll Ka2Kp;oro norro)KeHirn onpep;err.Hrroci, o6~ee 

KOJII:I'leCTBO 'lepeHKOBCKoro CBeTa, 11onap;a10~ero Ha q>OTOKaTO)l; <I>8Y C 

y'leTOM ero OTpa)KeHII.lI OT CBeToc6opHIIKa. Pe3JJibTaThl pac'leTOB no

Ka3arr11, 'lTO MaKCIIMaJII,HOe OTKJIOHeHI:Ie 3epKaJI 110 yrrry OT onTIIM:aJib

Horo IIOJIO)KeHII.lI COCTaBJI.lleT 2°' rrpII 0TOM Tep.lleTC.lI He 6orree 9% 'le

peHKOBCKoro CBeTa. 

B Ka'lecTBe q>oTonprreMHI:IKa ncrrorr1,3y10Tc.ll <I>8Y-125 II <I>8Y-49B 

C p;IIaMeTpOM q>OTOKaTop;a 150 MM. Ilpep;BapnTeJibHO 6bIJI npoH3Bep;eH 

OT6op 40 q>OTOJMHO)KIITerreii C HaIIJIJ'lllIHMII napaMeTpaMII II3 napTHII 

OKOJIO 80 UITJK. Ha nepBOM 0Tane Ha CIIeD;HaJibHOM CTeHp;e ll3Mep.llrraci, 

KBaHTOBa.ll 0qiq>eKTIIBHOCTb q>OTOKaTO)l;OB T/ II OT6paKOBbIBaJIIICb <I>8Y 

c Xy)l;UIIIMII xapaKTepHCTIIKaMII ( r, < 10% B MaKCIIMyMe cneKTpaJibHOro 

pacnpep;erreHII.lI). ,llarree <I>8Y cpaBHIIBaJIIICb Me)Kp;y co6oii no 0qiq>eKTH

BHOCTII C'leTa IIMIIJJibCOB crra6oii 3aCBeTKII, Korp;a C q>OTOKaTop;a Bhlphl

BaeTc.lI npeIIMy~eCTBeHHO O)l;IIH q>OT00JieKTpOH. 8qiq>eKTIIBHOCTb onpe

p;err.llrracb KaK OTHOUieHIIe 'lllCJia COC'lIITaHHbIX COBnap;eHIIll IIMnJJibCOB 

C <I>8Y C IIMIIJJibCaMII reHepaTopa, IIHTaIO~ero "3eJieHhlil" CBeTO)l;IIOp; 
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AJI-307,K 'lIIcrry 3anycKoB reHepaTopa [3]. 0T6nparrnci, <I>8Y, p;aIO~IIe 

MaKCIIMaJibHJIO 0q>q>eKTIIBHOCTb C'leTa rrpII MIIHIIMaJibHhlX UiyMax. 

Ik11orr1,3yeMhle TIIllhl q>oTOJMH02KIITerreii nMeIOT MaKCIIMaJibHJIO 

cneKTpaJibHJIO 'lJBCTBIITeJibHOCTb q>OTOKaTop;a B o6rraCTII ~ 450 HM, a 

OCHOBHa.ll MO~HOCTb 'lepeHKOBCKOro II3JIJ"<J:eHII.lI Jie)KIIT B o6rracTll 6orree 

KOpOTKIIX )l;JIIIH BOJIH. Ilo0T0My )l;JI.ll yBerrn'leHII.lI 'lJBCTBIITeJibHOCTII p;e

TeKTOpa B JJibTpaqinorreTODOll 'laq,II cneKTpa Ha CTeKJI.lIHHhle BXO)l;Hhle 

OKHa <I>8Y 6bIJIII HaHeceHhl rrrreHl(ll CMeCTIITerreii cneKTpa Ha OCHOBe 

MeTO)l;llKII, onIIcaHHOll B pa6oTe [4]. 0Ha BKJIIO'larra nocrrep;oBaTeJib

HOe HaHeceHIIe Ha Korr6y <I>8Y Tpex COCTaBJI.lIIO~IIX, 6a3npyIO~llXC.lI Ha 

pacTBope 2,6 r nrreKcIIrrraca B 210 MIT Torryorra: 1) 0,3 Beconoii 'laCTII 

(oT nrreKcIIrrraca) napaTepq>IIHnrra PTP ; 2) 0,4 B.'1. PPO; 3) 0,3 B.'1. 

PTP + 0,4 B.'1. PPO + 0,02 B.'1. POPOP. ThmI'lHhle KBaHTOBhle 04>

q>eKTHBHOCTII q>OTOKaTop;a 6e3 CMeCTHTeJI.lI cneKTpa ll CO CMeCTIITeJieM 

npep;cTaBJieHhl Ha pnc.3. CorrracHO HaUIIIM II3MepeHII.lIM IICnOJib30BaHIIe 

CMeCTIITeJI.lI crreKTpa yneJIII'lIIBaeT KOJIII'leCTBO q>OT00JieKTpOHOB, 06pa-

3yeMhlX 'lepeHKOBCKIIM II3JIJ'leHHeM, B cpep;HeM B 1,8 pa3a. 

CxeMa p;errnTeJI.lI BhlCOKOBOJibTHoro IlllTaHII.lI <I>8Y 6J,ma pacc'lIITaHa 

Ha MaKcIIMaJibHhlH c6op 4>0To0rreKTpoHoB. BhlcTphlii ycIIJIIITerri, c Ko-

0q>q>IIn;neHTOM ycIIJieHII.lI ~50 pa3Me~aeTC.lI KOMnaKTHO p.ll)l;OM C p;errlI

TerreM Hanp.ll)Kerurn. YcIIrreHHhle CIIrHarrhl c <I>8Y 110 p;rrIIHHOMY KOaK

cIIaJibHOMY Ka6err10 nocTy11aIOT Ha BXO)l; qiopMIIpoBaTeJI.lI llMnJJibCOB C 

noporoM ~10 MB II p;arree perIIcTpIIpy10TC.lI cncTeMoii c6opa p;aHHhlX 

cneKTpoMeTpa ~KCT.J:APM c 3annc1,10 IIHq>opMan;IIII Ha ycTpoiicTBO 

EXABYTE. BrroK-cxeMa 0rreKTpOHIIKII p;IT.ll c'beMa II per1IcTpan;IIH nHq>op

Man;IIII c op;Horo KaHarra MilrT.J:C-32 11pIIBep;eHa Ha pIIc.4. ,I(JI.ll onpep;erre

HII.ll pa6o'1IIX Hanp.lI)KeHIIll <I>8Y B pearrbHhlX ycrroBII.lIX 0Kc11epm.1enTa Ha 

ny'lKe BTOplI'lHhlX 3ap.lI)KeHHhlX 'laCTIID; CHIIMaJIIICb C'leTHa.ll ll llIJMOBa.ll 

xapaKTepIIcTI:IKH p;IT.ll Ka2Kp;oro KaHarra c'leT'lHKa. 3na'leHII.lI pa6o'lero 

nanp.lI)KeHII.n: rre)KaT B p;nana3oHe 1700+1900 B. 

exabyte 

c:::J 

Pnc.4. BrroK-cxeMa c'LeMa n perncTpan;nu nmpopMa~nn c oµ;Horo KaHarra c"!eT

"IUKa: <l>8Y - q>oToyMHO:iKUTellb, Y - ycurruTellb, <t> - q>OpMnpoBaTellb UMIIYllbCOB, 

B3 - 6rroK 3aµ;ep:iKKII, P ·_ Bxoµ;Hon: perncTp KAMAK, PC386 - 8BM 
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,IJ;ruc KOHTporuc pa60Tbl Bcero npIIeMHOro TpaKTa p;eTeKTOpa, Ha'IIIHaJI 
OT <pOKycnpyIOI.I.\lIX oepKarr II KOH'IaJI :meKTpOHIIKOH, crry:amT 8 CBeTO
IIOrry'IaJOW:IIX .r1n:o.r10B mna AJI-307, ycTaHOBJieHHhIX no nepIIMeTpy nxo
µ;Horo oKHa c'IeT'IlIKa TaKIIM o6paooM, 'IT061,1 cneT nonaµ;arr B cepeµ;IIHY 
rpynnhl IIO 'IeThlpex oepKarr, 06crry:arnnaeM011 µ;aHHhlM cBeToµ;IIoµ;oM. 

3 Mccneµ;oBaHHe q>H::3H'l'.J:eCKHX xapaKTepHCTHK 

C'l'.J:eT'l'.J:HKa 

,IJ;rue onpeµ;erreHIDI noporono11 xapaKTepIIcTIIKII c'IeT'IIIKa - 3<p<peKTII
BHOCTII perncTpan;IIII oaplDKeHHblX 'IaCTIID; B OaBIICIIMOCTII OT IIX IIM
nym,ca - IICIIOlil>OOBalIIICb MIOOHbl, o6paooBaHHble Ha BHYTPCHHCH MII
rneHII KaH~ma 5H ycKopnTerr.ll Y-70. ,IJ;rue 3Toro cncTeMoH oanycKa cneK
TpoMeTpa 8 K C"9:APM Bbip;elI.lllIIICI, oµ;HoTpeKOBbie 3KCIIepIIMeHTallbHble 
C06blTII.lI. ,IJ;rue IIOp;~lICHII.lI (pOHa ap;pOHOB II 6orree Hap;e)I<HOro Bblp;erre
HII.lI MIOOHOB co6blTII.lI oaIIIICblBalIIICb npII oaKpbITOM ny'IKOBOM oaTBOpe 
KaHarra 5H, a TaK)Ke IICIIOllbOOBarrac1, IIH<pOpMaD;II.ll, norry'IeHHaJI co C'IeT
'IIIKa MIIrl.J:C-14, B1,1µ;err.1IeM1,1e 'IaCTIID;hl c IIMnyrr1,coM n1,1rne nopora 

perIICTpaD;IIII MIOOHOB p;OlI2KHbl fihllIII p;aBaTb CIIrHalI B COOTBCTCTBYJO
W:IIX KaHarrax MIIrl.J:C-14. Pac'IeTH1>1e noporn perIIcTpan;IIII panHhlX 
'IaCTIID; µ;rue MIIrl.J:C-14 n MIIrl.J:C-32 npeµ;cTaBlICHbl n Ta6rrnn;e: 

C'ICT'IIIK ran Iloporn perncTpan;m1,· raB / C 
µ 7r I( p 

MIIrl.J:C-14 <l>peoH-12 2,3 3,1 10,8 20,5 • 
MIIrl.J:C-32 Bonµ;yx 4,5 6,0 21,2 40,3 

Ilpn nccrreµ;oBaHIIII IIHTerparrbHOll lIO BCCM KaHallaM 3<p<peKTIIBHOCTII 
C'ICT'IIIKa nponep.lllIOCb, cpa6oTarr lIII XOT.ll 61,1 oµ;IIH KaHarr, Kyµ;a no 
pac'IeTaM nonaµ;aeT -qepeHKOBCKIIH cneT. S<p<peKTIIBHOCTb perIIcTpan;1rn 
MIOOHOB n OaBIICIIMOCTII OT IIX IIMnyrr1,ca lIOKa:.JaHa Ha pIIc.5. XapaK
TepHblll noporon1,111 nnµ; KpIIBOH noµ;Tnep2Kµ;aeT npaBIIIT1>Hy10 IIµ;eHTII
<pIIKan;IIro MIOOHOB, IICIIOlII,30BaHHblX µ;rr.ll aHarrnna pa60Tbl MIIrl.J:C-32. 
KaK BIIp;HO II[} npIIBeµ;eHHoro rpa<pIIKa, 3<p<peKTIIBHOCTb µ;rue MIOOHOB C 
IIMlIYllbCOM BblIIIe 6 raB/c (/3 > 0, 99984) npeBblIIIaeT 97%. 
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Pnc.5. 3aBIICUMOCTh ocpcpeKTUBHOCTU perncTpaJ:lllll MJOOHOB OT UMTIYJibCa 'Ia

CTUJ:l 

,D;rr.ll IICIIOlil,[}OBaHII.ll IIH<pOpMaD;IIII c MIIr1IC-32 n arrropIITMe uµ;eH

TII<pIIKan;un nap.1I2KeHH1>1x aµ;poHon cneKTpoMeTpa 8KC"9:APM [5] nyTeM 
aHamma 3KCnepIIMCHTallbHblX oµ;HoTpeKODhlX co 6hlTllll 6hllIII onpeµ;erre
Hhl 3<p<peKTIIDHOCTII oTµ;errbHhlX KaHalIOB C'IeT'IIIKa B naBIICIIMOCTll OT 
Bhl'IIIClleHHOro µ;rr.H µ;aHHOro KaHarra cpeµ;Hero 'IIIClla <pOT03lleKTpOHOB Ne. 
CorrracHo naKoHy IIyaccoHa B npeµ;norro2KeHIIII op;Ho<po?'oarreKTPOHHoro 
nopora perncTpan;nn annapaTyphr aq>q>eKTIIBHOCTII napaMeTpnnonarrnc1, 

m,1pa2KeHIICM 

€ = l - exp (-Ne). (1) 

IIorrHoe 'IIIClIO q>OT03lleKTpOHOB, o6panyeMhlX 'IepeHKOBCKIIM nm1yTJe
HIICM, onpep;elI.lICTC.lI q>opMylIOil [6]: 

Ntot = ALsin2 0 e , (2) 

rµ;e A - xapaKTepncTIIKa cTJeT'IIIKa (" Koaq>q>IID;IIeHT Ka'!ecTna"), L - pa
µ;nan;noHHaJI p;rrnHa, 0 - yrorr 'IepeHKoncKoro nnrry'IeHII.lI. "9:ncrro q>oTo
arreKTpoHOB B oTµ;err1>HhlX KaHarrax · pacc'!IIThlBarroc1, no pacnpep;erreHIIJO 
lI.lITHa 'IepeHKOBCKoro unrry'!eHII.lI Me2Kµ;y nepKarraMII C'ICT'!IIKa. 
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Koaq>qnn:i;neHT A BI:J6IIparrc.H B Ka'leCTBe cBo6oµ;Horo napaMeTpa rrpII 
annpoKCIIMaIJ;IIII aKcrrepnMeHTalll,HhlX aq>q>eKTIIBHOCTeH OTµ;em,HhlX Ka
HalIOB C'leT'IIIKa II OKa3alIC.H B rrpe;a;errax ( 40 ± 7) CM-1. B6rrhIIIIIe 3Ha'le
HII.H COOTBeTCTBYIOT n;eHTpallhHhlM KaHallaM C'leT'IIIKa, r;a;e O)KIIµ;arrach 
66llhllla.H 3arpy3Ka 'laCTIID;aMII II 6I:JlIII ycTaHOBlleHI:J <1>8Y C lIY'IIIIIIMII 
xapaKTP,pIICTIIKaMII. IIorry'leHHa.H BelIII'IIIHa Koaq>q>IIn;IIeHTa Ka'leCTBa .HB
IT.HeTC.H ycpeµ;HeHHOH xapaKTepIICTIIKOH KaHalIOB C'leT'IIIKa C y'leTOM pe
allhHhlX ycrroBIIH IIX pa60Thl - yrrroB rrorraµ;aHII.H 'laCTIID;, 3arpy3KII, TO'I
HOCTII II3MepeHII.H reoMeTpII'IecKoro IIOlIO)KeHII.H 3epKarr II T.µ;. 

Bo3MO)KHOCTII MIIPIC-32 no IIµ;eHTIIq>IIKan;IIn J<±, ft 6I:J)!II on;eHeHI:J 
nyTeM aHalIII3a aKcrrepIIMeHTallhHhlX MHoro'laCTII'IHhIX co6I:JTIIH, 3ape
rIICTpnpOBaHHhlX crreKTpoMeTpoM 8KG9:APM. 8q>q>eKTIIBHOCTh IIµ;eH
TIIq>IIKan;1rn onpeµ;eIT.Hrrach no cIIrHarraM II3BecTHhlX cocTO.HHIIH A(1115) II 
</>(1020) B cneKTpax aq>q>eKTIIBHhlX Mace, COOTBeTCTBeHHO ftn+ (pIIc.6a) 
II K-K+ (pIIc.66). 

N/0.5 M3B/c2 
N/2. M3B/c2 

5000~-' ~ ~000 

1200 

:[ 
300 

4000 I- - _.n!II -I 1000 
2~ 

BOO· 

3000 ~ J l ~ 
200 

600 
I- I -p Lr -j 1~ 

2000 2000 

400 ·~r r 1000 
200 

0 I I, I I I, I I I, ~ 0 o I 
-0,01 0 0,01 1 1,02 1,,04 1,05 

M(j,'t•)-M(l'y IbB/c2 M(K'K•) IbB/ c2 

Pnc.6. CneKTphI aq>q>eKTIIBHhIX Mace: a) M(p7r+)-M(A) n 6) M(K-K+), nony

'IeHHhie 6ro IIp;eHTIIq>llKao;nn ( rncTorpaMMa 1, JieBaJI . WKaJia) II c II;D;eHTllq>llKaIJ;lleH 

oapJI,KeHHhIX 'IaCTIIIJ; c n0Mo~1,10 MIIr'IC-32 (rIIcTorpaMMa 2, npaBaJI wKana) 
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3a C'leT IIµ;eHTIIq>IIKaD;IIII ft C IIOMOl.QhlO MIIr'1C-32 yµ;arroch CHII3IITh 
ypoBeHh q>oaa B ~9 pa3 rrpn BI:Jµ;erreHIIII cnraarra A B crreKTpe aq>q>eKTII
BHI:JX Mace ftrr+. IlpII aTOM 6I:Jrro rroTep.HHO He 6orree 30% A-rnnepoHOB. 
IIcrrorrhOOBaHIIe' IIHq>OpMaD;IIII C MIIr'1C-32 II03BOlIIIlIO BI:Jµ;errIITh CII
rHarr q>-Me30Ha II rroµ;aBIITh B ~25 pa3 q>OH B crreKTpe aq>q>eKTIIBHhlX 
Mace K-J<+. 

4 3aKJIIO':.IeHHe 

CKOHCTpyIIpOBaH, II3rOTOBlleH II BBeµ;eH B aKcrrrryaTaD;IIIO 32-KaHallh
HhlH noporoBI:JH 'IepeHKOBCKIIH C'leT'IIIK c B03µ;yIIIHI:JM 420-cM pa;i:rnaTo
poM µ;rr.H nµ;eHTIIq>IIKaD;IIII 3ap.H)KeHHhlX aµ;poHOB B aKcrrepIIMeHTe 
3KCqAPM.lfaMepeHbl q>II3iI'leCKIIe xapaKTepIICTIIKII C'leT'IIIKa B ero pa-
6o'!eM IIOlIO)KeHIIII npII Ha6ope CTaTIICTIIKII B aKcrrepIIMeHTe. Ilorry'leHo, 
'ITO aq>q>eKTIIBHOCTh perIICTpan;IIII 3ap.H)KeHHhlX 'laCTIID; Ha rrrraTO no
poroBOH xapaKTepIICTIIKII (/3 > 0, 99984) npeBI:JIIIaeT 97%. AHalIII3 
crreKTpOB aq>q>eKTIIBHhlX Mace ftrr+ II J{-J<+ 3aperncTpnpoBaHHhlX B 
aKcnepIIMeHTe co6I:JTIIH IIOKa3arr, 'ITO MIIr'1C-32 II03BOll.HeT II)];eHTII
q>nn;npoBaTh 3ap.H)KeHHI:Je aµ;poHI:J B MHOrO'laCTII'IHhlX co6I:JTII.HX. 

ABTophl Bhlpa)KaIOT 6rraro;a;apHoCTh A.H.3aiin;eBy 3a rro;a;µ;ep)KKY npo
Boµ;IIMI:JX pa6oT, B.B.KyxTirny 3a coµ;eiicTBIIe B II3roToBrreHIIII q>oKycII
pyrolllIIX 3epKarr, KorrrreKTIIBaM KB II MacTepcKIIX II <I> B8 (IlpoTBIIHO) 3a 
BhlIIOlIHeHIIe pa60Thl ITO KOHCTpynpoBaHIIIO II 1mroTOBlleHI1lO C'leT'IIIKa, 
CH8O JICB8 OUHII 3a rroMOl.Qh rrpII c6opKe n aarraµ;Ke C'leT'IIIKa. 
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Alleen A.H. H 'AP· P13-94-520 
_Iloporonhlii ra30BhIH 32-KamUihHhIH 11epeHKOBCKHH c11er11HK 

· cneKTJ)(')Merpa 3KCqAPM · · 

OnHcaH 32-KamUihHhIH rroporonhlii ra30BhIH 11epeHKOBCKHH c11ert1HK 
c 420-cM _B03'AYIDHhIM pa'AHaTopoM rrpH aTMoccpepHoM 'AaBJieHHH. LJ:m1 c6opa 
H perncrpan;HH. 11epeHKOBCKOro H3Jiy11eH~~ B ClleT'IHKe HCIIOJib3YIOTC.sI 
eq>epHllecKHe 3epi<aJia c PMffYCOM KpHBH3Hhl 214 CM H q>OTOyMHO:xcHTeJIH <I>3Y-125, 
<I>3Y-49B. Bxo'AHhle oKHa cpoTOYMHO%HTeJieii 6hIJIH rroKphIThl IIJieHKOH 
CMeCTHTeJieH crreKTpa. 3cpq>eKTHBHOCTb. perncrpan;HH 3ap.s1%eHHhIX 11aCTHD; 
Ha IIJiaTo rroporonoii xapaKTepHCTHKH (/3 2::: 0,99984) rrpenhlmaer 97%. 
C~eT'IHK BXO'AHT B COCTaB CHCTeMhl ff'AeHTHq>HKau;m13ap.s1%eHHbIX 11aCTHD; crreK
TpOMeTpa 3KCqAPM. 

Pa6oT~ BhIIIOJIHeHa n·• Jia6opaTOpHW cnepxBhICOKHX sHeprnii 011.sIH 
IIpH IIO'A'Aep%Ke ·PoCCHHCKOro q>OH'Aa. q>YH'AaMeHTaJihHbl~ HCCJie'AOBaHHH 
(rpaHT 93-02-03987): 

Ilpenp11HT 061.e,111HeHHOro 11~cr11ryTa 11,1epH&IX wccne,1osaH11i1, Jfy6Ha, 1994 

Aleev A.N. et al. 
Th~eshold Gas 32-Channel Cherenkov Counter 
of the EXC!-JARM Spectrometer. 

. . . . 

.p 13-94-520 

A 32-cliannel th.reshold gas Cherenkov counter with .420 cm air radiator 
at atmospheric pressure is described. Spherical mirrors with curvature radius 
of 214 cm and EEU-125, FEU:-49B photomultipliers are used in the counter 
for collection and detection of the Cherenkov radiation. The input windows 
of the photomultipliers are coated with a shifter of the light spectrum. 
The detection efficiency 'of charged particles at a plateau of the threshold 
characteristic (/3 2! 0, 99984) exceeds 97 % .. The counter is a part 
of the identification system of the EXCHARM spectrometer. 

. . \ 
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Preprint of the Joint Institute for Nuclear Research: Dubna, 1994 
. . . 


