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1. Baep;eHHe 

YJKe 6orree 30 rreT B JIH<t> OHJIH npoBOIJ;JITCJI nccrrep;oBaHlli! yrrroBhlX 

pacnpep;erreiDiii: pacceJIHlli! Heii:TpoHOB JI}1paMn oT Be 110 Th npn neii:Tpon

HhlX aneprHJix OT coTeH aB 110 coTeH KaB. MeT0}1HKa " petlylThTaThl OTHX 

HCC1Ie}10BaHHH OnHCaHhl B o6tlope [1], TaM :>Ke C0}1eplKHTCJl li nOITHaJI 6H-

6rrnorpacpHJI no aTHM pa6oTaM. 

Hcnorrhtloaarracb annapaTypa Tpex noKorrennii:. Bna'Iarre aTo 6hlrra 6a

TapeJI BF3-nponopijHOHarrbHb1X c'!eT'IHKOB c o6II\HM pa6o'IHM o6'beMOM 

~ 1, 5 rr, KOTOpaJI noMe!l1arraCb B n0}1BHlKHOH tla!l1HTe Htl napacpHHa C B4C C 

oKHOM-KaHarroM n HanprumeHHH Ha paccennaTeiTD n per:ncTpHponana pac

ceJIHHe Ha yr1Ihl OT 45° 110 135°. 3aTeM 6hlrra nocTpoena ycTaHOBKa, co

CTOJIBIIIaJI Htl }1eBJITH Heno}1BlilKHhlX 6aTapeii: 60pHbiX C'IeT'IHKOB 06'beMOM 

~ 4, 6 rr KalK}1aJI. Kanarrhl a oall1HTe AeTeKTopoB notlBOliJIITH perncTpnpo

BaTh OIJ;HOBpeMeHHO HeHTpOHhl, pacceJIHHhle Ha 9 yrrroB OT 30° }10 1500. 

YcTanoaKa TpeThero noKorreHlli! npe}1cTaB1IJlrra co6oii: 0}1HH no}1BHlKHhlH 

p;eTeKTOp B MaCCHBHO:ii: 3aiiJ.HTe, COCTOKBIIInii 113 50 cqeT"'HKOB, 3aiTOJIHeH

HhlX 3 He 110 }1aBrrenHJI 7-10 aTMoc<!Jep " HMeBIIIHX cyMMapnhlii: pa6o'!Hii: 

06'beM OKOITO 8 IT. 

OnnchlBaeMhlii HnlKe cneKTpoMeTp YrP A ( HatJBannhlii no Ha'IarrhHhlM 

6yxBaM CJIOB " yrnOBble pacnpe;n;eneHIDI") - ycTaHOBKa "'eTnepTOro TIOKO

rreHHJI. Ona co'!eTaeT B ce6e Bee norro:>KHTeiTbHb!e cTopOHhl npe}1hlAYI11HX 

cneKTpoMeTpoB. IlepBhlii: Htl HHX 6hlrr BeChMa MarrocBeTOCHJThHhlM. BTo

poii: 6biiT BO MHOrO patl CBeTOCHJThHee, HO BOtlHHKITa npo6rreMa patl6poca 

cneKTpalii>Hb!X 'JYBCTBHTerrhHOCTeii: Y.PatJHhlX }1eTeKTopoB. 'lpeTnii: cneK

TpoMeTp cHJirr OTY npo6rreMy H ocTaanrr BOtlMOlKHOCTh }1aJThHeiiiiiero yBe

rrli'IeHHJI CBeTOCHIThl tla C'IeT yael!li'IeHHJI 'IHCITa II0}1BH:lKHhlX }1eTeKTOpOB, 

perncTpnpyroll1liX KaJK}1hlH "caoe" yrrroBoe pacnpe}1errenne. :3Ta BotlMO:lK

HOCTh n peal!litlOBaHa B ycTaHOBKe YrP A, r}1e, KpoMe Toro, cyll\eCTBenno 

yMeHbiiieH (jlon, n6o na}1aroll\He na MHIIIeHb n pacceJIHHb1e ero neii:TpOHhl 

npo6eraroT caoii: nyTh B BaKyyMe. 0}1HOBpeMenno, no Kpaii:neii: Mepe na 

nopJI}10K, yMeHLIIIaeTcJI acpcpeKT nepepacceJIHHJI neii:Tponoa, T.e. Tex neii:-
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TpOHOB, KOTOphle, pacceJIBlllHCb MHllleHbiO He B p;eTeKTOp, IIOIIap;aiOT B 

nero n:J-:Ja nocrrep;yromero pacce.HHHJI na oxpy)l{aiOll\HX MnllleHh Bell\e

CTBax. 

2 .. YcTpoil:cTBO crreKTpoMeTpa 

(® 

0 0.2 0.4 0.6 0.8 l.M 

Pnc.l. YcTpoiicTno cneKTpoMeTpa YrP A 
1 -)IRO KaMepbi; 2 -cpe)IHl!JI ceKqHJI; 3,4 -naTpy6Kn c <jlrraRqaMn illiJ! 

CTbiKOBKH C ReHTpOROBO)IOM; 5 -CHlib<jloR; 6 -TeMnepaTypHbill KOM

TieHCaTOpj 7 -BepXIDIJI CeKQIDij 8 -narrryUIKaj 9 -HH)I{_rura: CeKIJ;:IDij 

10 -noaopoTRaJI nrraT<jlopMa; 11 -KaTKn nrraT<jlopMhl; 12 -)leTeKTop; 

13 -tlall\HTHhlii 6JIOK )leTeKTOpa; 14 -qeRTPHpYIO!l\Hll y3err; 15 -

BepTHKalibRaJI IIITaHra; 16 -paMKa 
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CneKTpoMeTp YrP A ycTaaoarreR B aKcnepnMeHTarrbROM nannrrboRe 

3)1aRHJI 44, n ero ReiiTpORHb!e )leTeKTOpbi pa6oTaiOT Ra opeM>mponemoil 

6a3e. MBP-30 .ilrrnRoii 250,9 M. YcTpoiicTBO cneKTpoMeTpa noKa3aHO Ra 

pnc.l. Ha MaccnBROM CTaiTbROM )IRe 1 )lnaMeTpoM ~ 3 M c pa)IHaJib

RbiMH H a3HMyTalibRbiMH pefipaMH >KeCTKOCTH noKOJ!TCJ! O)IRa Ha ll!iyroii 

Tpn cexi(nn naxyyMnoH xaMephl pacceJIH:IDI, BhiiiOJIHeHHhle no arrroMHHHll 

TOII!l\HROH 12 MM, TaK>Ke HMeiO!l\He CRapy>Kn pefipa >KeCTKOCTH H ynliOT

HeHHbH~ .u:pyr, Q_!HOCHTeJif>HO'-.U:pyra H .U:Ha pe3~H0Bf>IMH IIpOKJia,D;Ka.MH: 

B cpe)IRIOIO IIHIIHH/IPH'lecKyro ceKn;nro 2 nnapeHb! )IBa )IHaMeTpaub:iro 

npOTHBOnOJIO)!(IlbiX naTpyfiKa 3 H 4 C <jJJiaHD;aMH )lliJ! BaKJYMHO-nJIOTROll 

CTbiKOBKH CO CTaJibRbiM ReHTpOROBO)IOM 'Iepe3 CHlib<jJOR 5 CO CTOpOHb! 

MBP-30 H 'Iepe3 TeMnepaTypRbiH KoMneRcaTop 6 c npoTnoonorro>KRoii 

CTOpORbi. 

BepXHJIJI ceKD;HJI 7 HMeeT <jlopMy yce'!eRROro Koeyca, 3aKpbiToro cnepxy 

BOrRyToH a!IIOMHHI'IeBOll 3arllyl!IKOH 8 TOII!l\HROH 2 MM H )IHaMeTpOM 0,8M, 

KOTOpaJI rrerKo cRnMaeTCJI n no3BOliJ!eT npoRHKRYTb B KaMepy. Coo6ll\e

Rne C BRyTpeRHHM ofi'beMOM KaMepbi B03MO>KRO TaK>Ke 'Iepe3 )IBa liiOKa 

)IHaMeTpOM 30 CM B fiOKOBOH CTeRKe RH)!(ReH CeKD;Hil 9; O)IHR 1'13 KOTOpbiX 

nMeeT npo3pa'!Hoe OKRO n3 oprcTeKrra. 

BRyTpH KaMepbi Ra ee )IRe ycTaHOBrreRa CTaJibHaJI nonopoTRaJI nrraT

<jlopMa 10 )IHaMeTpOM 2,84 M, KOTOpaJI Ra llleCTH KaTKaX 11 MO>KeT Bpa

ll\aTbCJ! BOKpyr BepTHKarrbROH OCH KaMepbi H Ra KOTOpOH npe)lnOrraraeTCJ! 

ycTaROBHTb 110 16 ReiiTpoRHb!X )leTeKTopoB. Ka>K)Ihlii )leTeKTop 12 noMe

ll\aeTCJI B I\HIIHR)IpH'IeCKHll KaHali )IHaMeTpOM 175 MM 3all\HTROrO firroKa 

13 - cnapRoii aJIIOMHRnenoii KORCTPYKI\HH, 3arrHTOH cMeCbiO napa<jJHHa 

c B
4
C. Bee ocn )leTeKTOpHb!X KaRanOB rre>KaT Ra nosepXHocTn KORyca, 

nepmnna xoToporo connap;aeT c TO"l:Koi nepece'qeHJiiJI nepTIIKaJihHO~ ocn 

KaMepbi C roprmoHTa1IbHOi OC:bl9 He:iiTpOHHOrO TIY"qKa, H COCTaBilliiOT C 

ropH30RTalibROH nJIOCKOCTbiO yrorr 25°. 
. B qeRTpe )IRa KaMepbi RaxO)IHTCJI n;eRTpHpyiO!l\HH nrraT<jlopMy y3err 

14, CKB03b KOTOpbiil: npOXO)IHT BepTHKaJibRaJI IIITaHra 15, ReCyll\aJI Ha 

CBOeM BepXHeM KORD;e aJIIOMHRHeByiO paMKy 16 C TpeMJ! npJIMOyrOlibHbiMH 

OKRaMH pa3MepoM 39 CM no ropn30RTaJIH H 20 CM no BepTHKaJIH. 
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Cnapy"'H Ka.MCphl :Ha ee 1\HC CHHtlY CMOHTHpoaaHhl aneKTponpHBOI\hl, 

OCYll\CCTBIIlllOII\HC TpR 1\BH)I{CHIDI BnyTpn Ka.MCphl. Tpex<jlaniibiH MOTOp 

qepea pCI\YKTop apa111aeT nnaT<jlOpMY 10 co cKopocThiO npRMepno 1 rpa-

1\YC B CCKYHI\Y C OCTaBOBKa.MH B JII06hlX Rl3 16 ll013H[\IDI qepea 22,5°, 

'l:TO p;enaeTCJI C_ IIOMOlll,biO IIOCTOSIHHOro MarHI!Ta Ha O)I.HOM 1:13 oam,nT

HhlX 6liOKOB H MarHHTHbiX p;aT'tllJKOB, ycTaHOBllCHHhlX Ha BHCIIlHeii: CTOpOHC 

CTCHKH HH)I{HCH CCK[\RH 9 KaMephl . .IJ:aa 1\pyrnx 1\BR)I{CHIDI MO)I{CT COBCp

lllaTh paMKa 16 C ycTaHOBllCHHhlMH Bee OKHBX HCCUCI\YCMhlMR o6pa13qa.MH: 

llOCTynaTCllhHOC BBCpJ(::-BHHI3 - 1\lll! BBOI\B B llY'IOK JII06oro Rl3 Tpex o6-

pa:nt,OB ~ H BpamaTeJILHOe BOKpyr BepTIIKaJihHOii OCH C OCTaHOBKaMH B p;ByX 

perynnpyeMhlX noanqux -1\lll! Bhl6opa onTRManbnon ca.\l03KpaanpoBKH 

B 0 6pa13I(C. 

3. ,Il;eTCKTOpbi 

Bhl6op Tnna nenTponnoro 1\CTCKTopa 1\lll! ycTaBOBKH 6hln llPOI\HKTO

BaH Tpe!'ffl o6cTOJITCJibCTBaMH. Bo-nepnDIX, anepreTIP:ICCKoi o6nacThiD 

HCUOJibi3YCMhlX HCiiTpOHOB, IIpOMC:JKyToqnoi MC2K}U' TCITJIOBhiMH II 6hl

CTphiMH nenTponBMH, r11e ceqenne peaKI(>rii: B 1\CTCKTopax Y"'e Mano, a 

anepru nenTponoa e111e Mana 1\lll! npRMene!IIDI MCTOI\a npoTonoa oT

p:;a"<In. Bo-BTophlx, cneKTpoMeTpiiH no npeMemt nponeTa He rronnorureT nc

nonMJOBaTh CK0JibKO-HH6mb ";IVIHHHbiif" (T.C. C OaMC}l;JIHTCJieM) C'l!CT'l:{IIK, 

KOTOphlii CYII\CCTBenno nopTHn 6hl apeMenn6e paapemeHHe. B-TpeThHX, 

Tpe6yeTCJI BhlCOKaJI CTCIICHb 1\BCKpHMHHa[\RR 1-nyqen, KOTOphle MoryT 

ncKa)l{aTh nccnei\YCMoe yrnoaoe pacnpe11enenHe pacceHBaeMhlX neiiiTpo

noB. B HTOre Bhi6op nan na nponopqnoHBllhHhle 3 H e-c'IeT'Im<n BhlcoKoro 

f];a.BITCHH.H. 

I1cnorrb3YIOTCJI noKfi P,Be (no nonMmKHhlX mecTHap;n;aTH) 6aTapen npo

MhllllliCHHhlX C'IeT'IHKOB THna CHM-33 no 19 ll!TYK B KB)I{I\OH. C'!eT'IHK 

HMeeT 1\liHHy ~ 0, 5 M H nnyTpennHH 1\IIaMeTp 31 MM, TaK 'ITO cyMMap

HbiH pa60'IHH 06"hCM raaa 01\HOro 1\CTCKTOpa COCTaBliJICT npn:Mepno 6, 7 li 

IIpH 1\aBliCHHH 7-10 aTMOC<jlep. B 1\BllhHCHIIICM llPCI\llOllaraeTCJI OCHall\aTh 
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CII€KTpOM€Tp TaK)KC H MHOrOHHTCBhiMH ,IJ;CTCKTOpaMH CO 6CTBCHHOrO HO

rOTOBJICHHJI. 

,ll.JlH MOHHTOpnponaHHH neiiTpOHHoro ITY'tfKa npHMeH.HIOTC.H ;o;na KOpOH

HhlX C'ICT'!HKa THna CHM-17, uaxoi\JIII\HXCJI a6nHI3H neiiTponoBOI\a B 

~ 50 M OT liBP-30. 

4. Ynpaaneuue cneKTpOMeTpOM 

YnpaanenHe crreKTpoMeTpOM ocyll\eCTBIIl!eTCJ!liH6o apyqnyiO c rrynhTa, 

paCIIOJIO)KCHHOrO B COCC;r:(HCM CO CIICKTpOMCTpOM, ITOM€1.1..\CHHH, JHI60 KOM-

11biOT€pOM, naxo;n;JIIll.HMcJI TaM )KC. AnToMaTH"!ecxoe yrrpanrren:ue cxrrap;bi

naeTcJI B rH6KO nporpaMMHpyeMyiO f\CIIO'IKY 1\CHCTBHH: ycTaHOBKa 01\HOrO 

H3 96 COCTOJIHHH CIICKTpOMCTpa (16 IIOI3H[\HH llOBOpOTHOH rrnaT<jlopMhl, 2 

yrrronhlx IIOJIO)KCHHJI paccennaTerreH n 3 ~ no BhlCoTe ), H3Mepenne cnex

Tpon BCCMH ;D;CTCKTOpaMH B TC"'CHHe na;o;aHHOrO BpCMCHH, 3aiiHCb CIICK

TpOB B IIaMJITD, ycTaHOBKa CJIC,IJ;YIDI..QCrO COCTOJIHHJI H T .JI.. ITO BCCM 2KC

JiaCMbiM COCTO.HHIUIM. 3Ta U.CIIO"'IKa MOiKCT IIOBTOp.HThC.R MHOro pan, a 

O)l.HOTHIIHbiC CTICKTpbi BMCCTC C IIOKa33.HlUlMll MOHHTOpOB cyMMHpyiOTC1l, 

CCJIH yp;OBJICTBOpHIOT YCJIOBHJIM IIOBTOpHCMOCTH ITO HCKOTOphiM oap,anae

MhlM KpHTCplli!M. 

5. OcHoBHble cooTnomeHH.ll 

HopMHponaHHhlii ITO MOHHTopy H HCIIpanrreHHbii'I Ha cpoH H HCKaJKe

HUfi pacceHBaTCITCM, C"<ICT IJ,CTCKTOpa B OaBHCHMOCTH OT yrrra paccCJIHHJI 

OllHCbiBaCTCJI Bhlpa)I{CHHCM 

N(O) = C[1 + w1cos0 + w2P2(cosO)], (1) 

rp,e KOHCTaHTa C IIpOIIOp~OHaJibHa HHTCrpaJibHOMy CC'ICHHID pacCC.HHH.H 

a,, a napa.MeTphl aBH130Tp0llHH Wj H W2 xapaKTepH3YIOT 1\ll<jl<jlepeHI(H

anbHOC ceqeHHe. ,I::(rr.H HaXO)I{Il,CHH.H C, w1 , w2 p,ocTaTO'IHO HMCTh N( B) rrpu 

Tpex yrnax N; =' N(O;), (i = 1,2,3). DBOI\KI\liJI KpaTKOCTH o6oana'IenuJI 

cosBi =xi n P2(cosBi) = Yi, HMCCM 
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C= ~o 
~· 

~1 
w1 = ~o' 

~2 
w2 = ~o' 

~ = x1(Y2- Y3) + X2(Y3- Y1) + x3(Y1- Y2), 

~0 = N1(X2Y3- X3Y2) + N2(X3Y1- XJY3) + N3(X1Y2- X2Y1), 

~1 = N1(Y2- Y3) + N2(Y3- y!) + N3(Y1- Y2), 

~2 = N1(x3- x2) + N2(x1- x3) + N3(x2- x1). 

(2) 

Pa6o""!ee cocTOHHHe cneKTpoMeTpa xapaKTepnnyeTcJI yrnoBhlMH nonH

IJ,HHMH pacceHBaTerui H ~eTeKTopon. Bee yrnhl OTC"''HT:&rnaiOTCH OT Hanpa

B1I€Hl1H IIa}l.aiOIUHX Ha MHIII€Hh HeflTpOHOB B ropH30HT3RLHOif TIJIOCKOCTH 

no 'Iaconoii cTpenxe. Yron rrnocKoro paccermaTellli 1/J MoJKeT 6hiTb mo6biM 

MelKi\Y 0° n 180°, yron KaJK)\oro )\eTeKTopa <P MOJKeT rrpnrmMaTb 16 ona

qennii oT 0° i\O 337,5° 'Iepeo 22,5°. Ho-oa naxrronennocTn )\eTeKTOpHbiX 

oceii na 25° yron pacceJIHii!! nei\Tponon 0 n;enTpOM paccennaTellli B n;enTp 

p;eTeKTOpa Ollpe;o;emreTCH COOTHOill€HHeM 

cosO = cos25° · cos¢. (3) 

0)1HaKO yrnhl 0 )\ill! BCeX OCTailbHhiX oaperRCTpRpOBaHHblX Hei\TpOHOB 

RMeiOT HeKOTOpblH pao6poc, OaBRCllll\RH OT paoMepoB pacceRBaTeilJI R 

)\eTexTopa, a TaKJKe oT nx yrrron 1/J n ¢. IIoaTOMY B BhlpaJKennn (1) IIO)I

paoyMeBaiOTCJI ycpe)\HeHHble OHa'IeHii!! IIOliRHOMOB JieJKaH)\pa < COSO > R 

< P2( cosO) >, KOTOpbie R <f>nrypnpyiOT B (2) KaK X R y COOTBeTCTBeHHO. 

3Ha""l€HHJI 3THX B€ITH"'HH HaxO}l.JITCH 'l€ThlpexKpaTHhlM 'tll'JCJI€HHbiM HHT€

rpRponaRReM ITO IIITOLL\a)\R paccennaTeliJI R HeKOTOpOMY a<f><f>eKTRBHOMY 

C€'l€HHIO p;eTeKTOpa. 

Ta6rrnn;a 1 nrrrrrocTpnpyeT a<f><f>exT pao6poca yrna pacceJIRii!! na ne

cKOllbKRX peanbHbiX rrpnMepax ( 00- yrorr, orrpe)\elllleMhiH no cooTROliie

RRJI (3), 01 R 02- yrnhl, COOTBeTCTBYIOLL\Re <cosO> R < P2(cos0) >. 
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Ta6nHn;a 1 

1/J,O </J,o <cosO> < P2(cosO) > Bo,o e~,o ()2, 0 

90 0 0,903 0,723 25 25,5 25,4 

90 67,5 0,347 -0,316 69,7 69,7 69,5 

45 90 -0,002 -0,494 90 90,1 86,4 

90 157,5 -0,835 0,547 146,9 146,6 146,6 

45 180 -0,903 0,724 155 154,6 154,6 

90 180 -0,903 0,723 155 154,5 154,5 

90 247,5 -0,347 -0,316 110,3 110,3 110,5 

45 270 0,002 -0,494 90 89,9 93,6 

90 337,5 0,835 0,547 33,1 33,4 -33,4 

YrroMJIHYThle Bhiliie ncKaJKeHHJI yrrronoro pacrrpe)lerreRii!! pacceHBaTe

rreM BhiOhiBaiOTCJI TpeMJI a<f><f>exTaMR. Bapuan;RJI nepoJITROCTR perncTpa

n;un neiiTpona c yrrroM ero pacceJIHii!! ( oa cqeT paoHo:ii rroTepn aneprrm 

B axTe pacceJinii!!) ycTpaRJieTCJI )\llll JI)Iep c MaccoBhiM 'IRCliOM A > 15 

MHO)I{HTerreM 

(
A+ <cosO >)0,4 

A+1 · ' 
(4) 

TaK KaK a<f><f>eKTRBROCTb )\eTeKTOpa ( CM. pao)\eJI 7 RHlKe) rrporropn;no

HaJI:bHa 3HeprnH Hei'I:Tpoaa B cTenemr -0, 2. )::(aJiee, :miTeHcmr.H:ocTh npn 

KaJK)\OM yrne nyJKno pao)leJIRTh na <f>axTop c~Moaxpannponxn ( oa c'IeT 

ocrra6rrennJI nei\Tponnoro rroTOKa B MaTepuane paccenBaTellli), KOTophlii 

RMeeT BR)\: 

nud nad 
e-Wiif- e-coro 

" , rrpu sin( <P -1/J) < 0, 
nua\co~a - ccfsp) 

1 -nod(-1-+-1
-) - e C06Ct co&P • 

d( 1 1 ) rrpn szn(</1-1/;)>0, 
nu COSii" + COifJ 

(5) 

cos a= sin,P, cosf3 = cos25°· I sin( <P -1/J) I, 

r;u,e n- ""'Hcrro SI}I.ep B 1 cM3 paccemmTeiDI, d- ero TOlliiU'IHa, u- norrnoe 

ne:if!Tponnoe ceqenne ero JI)Iep. 'TpeTbRM a<f><f>eKTOM - MRoroxpaTRhiM 
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pacce.HHHeM-- B nepBOM npn6JIH)KeHHH M02KHO npeae6pe'9:b, ecrrn pacce

HBaTeiTb He TOJICT. 

l!HTerpaiTbHOe ce'!enne paCCMHru! ~IDI IICcrre~yeMoro pacceiiBaTerrl! 

onpep;erureTC.H COOTHOIIIeHHeM 

A M0 C 
"• = Ao. M . Co riso, 

(6) 

ecrrii noMIIMo IICC!Ie~yeMoro pacceHBaTeiDI IItlMepeHHH N( 0) npone~eHhi 

H c xarrn6pono"l!Hb!M pacceiiBaTerreM c nonecTHhlM ce-qeaneM. AToMHDIH 

nee A, Macca M,. KOHCTaHTa C n:o (1) H ce'leHHe as p;rur xarrH6ponoqaoro 

paccermaTeiDI cHa62KeHhl n (6) IIH~eKcoM 0. Cyw;ecTBeHHO, '!T06hl .popMhl 

II nrrow;a~II o6oruc pacceiinaTerre:H 6hl!III o~IIHaKOBhlMII. 

Crrep;yeT OaMeTIIT:n, liTO 6orrhiiiHHCTBO nerrH'tfHH n cooTHOilleHIUIX (1), 

(2), (5) II (6) - ipyHKniiii 3Heprnn HeHTpoHOB H Ha ~erre OTHOC.liTCl! K 

onpep;erreHHhlM yqacTKaM BpeM5InponeTHoro crreKTpa. 

6. CBeTOCIIJia 

IIpe~cTanrreHHe o cBeTocnrre cneKTpoMeTpH'!ecKoro KOMnrreKca l!BP-30 

+ YrP A c nporreTHOH 6aaoii 250,9 M ~aeT piic.2. ITo ocn op~IIHaT Ha HeM 

OTITO)!(eHo '!IIcrro oTc'!eToB o~Horo ~eTeKTopa npn ¢ = 180° ( 00 = 155°) n 

KaHane IllHpliHO:ii 1 MKC OT Kap;Mnenoll: MllllleHH TOITilV'JHOi'I 3,5 MM II llJIO

m;a~hiO 20 X 12cM2• CneKTp, OTMe'!eHBhiH nnippo:H 1,- paCCe1!HHe Ka~

MHeM H BOtl~YXOM, niiippOH 2 - TO!IbKO BOtl~YXOM, nHippoH 3 - TO 2Ke, 

'!To II 1, HO n ny'!Ke 6 eM arriOMIIHHH. KpiiBaH 4 npone~eHa no nponarraM 

"qepHhlx" peooaa.Hcon Al H Mn, xorp;a n rryqxe- MmneHh H <f>n:nhTpbi 

na 6 eM Al II 4 eM noponJKa KMn04, noCJie '!ero oHa HopMnponaHa K 

nponarry arrroMHHHH B paiioHe 35 KGB. Bee cneKTphl npnne~eHhl K 3Kcno

OHD;UII 18 "l!acon. Crrep;yeT p;o6anHTh, qTo B ny"'!Ke nocTO.HHHO aaxop;HTC.H 

ipnrrLTp IItl noporuKa B4C TOIIII\HHOH ~ 15 MM, cyw;ecTBeHHO no~aBIDIIO

~n:H "pen.n:xrrH'IHhle" aeiTpOHDI, aaepriUI KOTOphlx E < 3,3 aB. 
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PIIc.2. CneKTphl pacce.liHBhlX HeiiTpoHon 

1 - paccel!Hne Ka~IIeM n noa~oM; 2 - paccemiie noa~yxoM; 

3 - paccel!HHe Ka~MHeM H BOtl~XOM 1Ipii HarrH'!HH B ny'!Ke' 

6 CM arriOMIIHHli; 4 -ipoH 

7. 3ipcpeKTHBHOCTb ~eTeKTOpOB 

A6corriOTHaH a.pipeKTHBHOCTh o~Horo Htl )\eTeKTopon c( E) nao6pa

)!(eHa Ha pnc.3 (TO'!KH). 0Ha 6wrra onpe)\erreHa nyTeM )\erreHHH cneKTpa 

KOHCTaHT C na (1) Ha cneKTp HeiiTponon n ny'!Ke, aaperncTpnponaHHhlX 

C'!eT'!HKOM c nanecTHOH a.pipeKTHBHOCThiO. KoHCTaHThl C 6wrrn norry

-qeHbi IIU HI3MepeHHi'I C KaAMJleBo:ii MHIIIeHhiO H 6eo Hee IIpH lli€CTH ITOJI0-

2KeHIDIX llOBOpOTHOH TIJiaT<flOpMbi, COOTBeTCTBYIDlWfX 3Ha~eHHHM 4> IIpH 

'ljJ = 90° Htl TafiliHI\hl 1 ~Jill 0)\HOI'O )\CTeKTOpa H </> ± 180° - )\IDI BTOpOl'O. 

Ilpu pac'!eTe t( E) 6wrr ucnolTh30BaH TerrecHblii yrorr Ha pa6o'!nn o61>CM 

raaa 19--Tn C'!eT'!HKOD, panHhlii ~ 0,014 cTepa)\naHa. 
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Pan6poc aKcrrepi!MeHTaJihHhlX To'!eK Ha pncyHKe o6ycrronrreH KaK cTa
THCTHKo:ll, TaK ll IIJIOXO H:.JBCCTHhlM <f>nyKTynpyiOIII.llM ce-qeHHeM pacce.H

HHJI <r, KafiMIIJI [2,3]. Kpi!Bhle, y KOTOpbiX yKanaHo flaBrreHHe 3 He, -
pac'!eTHhle fiJIJI HI!'IeM He OKpyJKeHHoro rana. TaKI!M o6panoM, rrepepac
ceJIHI!e B 3all\I!Te fiCTCKTopa YBClii!'II!BaCT ero ocpcpeKTHBHOCTb B ~ 1, 5-10 
pan. 
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Pnc.3. A6corriOTHaJI acpcpeKTHBHOCTh fiCTeKTopa 

0 0 
0 

ArrrrpoKcHMIIPYIO!l\aJI E( E) KpHBaJI fiJIJI flpyroro fiCTCKTopa orrnchlna
eTcJI BbipaJKeHHeM E(E) = 0, 598. E-0,190 (E-n KaB). 

8. PaopeweHne 

<l>yHK!111JI npeMeHrroro panpe!IIeHIIJI crreKTpoMeTpa n:Jo6paJKerra n BHfle 
ri!CTOrpaMMhl Ha pHC.4. 0Ha IIpCfiCTaBJIJICT COfiOH ycpCfiHCHeyiO II HOp
MIIponaHHYIO IIO IIJIO!l\aflll Ha Cf1HH11!1Y cpopMy IIJITH Y3KHX pe30HaHCOB 
Kai\MIIJI, OHeprnn KOTOpbiX B aB IIOKa3aHhl Ha pnc.2. illnpHHa GToro 
ITHKa Ha II01!0DHHe BhlCOThl ( .......- 6 MKC )_ 0 6ecneqnnaeT COOTBCTCTBYIOIII.ee 

GHepreTI!'ICCKOe panpe!IIeHI!e /:;,E = 0,021E3/2 (!:;,E II E- B KaB). 
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9. Cpep;HJIJI erreprHJI 

1-

-

r--
r-

1-

2 4 

1-

-6 
rlb 

-B 10 12 
t ,MI<C 

PHc.4. 
<l>yHK!ji!JI 
npeMeHH6ro 

panpe!IIeHIIJI 
crreKTpoMeTpa 

3HaqHTCl1hHOCTh IIIHpHHbl <f>YHKD;HII panpemeHIUI H ee aCHMMCTplP-IHOCTh 

OTHO_CHTerrhHO MaKcrrMyMa )J,erraeT HeToqHhlM Bbipa)I{CHHe E=(573,6/t)2 , 

(KaB),;u;mr aHeprnrr HeiiTpoHon, naperncTpnponaHHhiX n xaHarre, KOTopoMy 

llpl:IIIHCaHO BpCMJI nporreTa t MKC*). 3TO Bhlpa)I{CHIIC }J,aeT TOJThKO Hal:I60-

J1ee nepO.HTHYIO 9HeprHIO, H 6orree rrpaBHJihHO BOCTIOITh:.JOBaThCJI cpep;Heii: 

9HeprHeii: B DH,ll.C CYMMhl 

- 11 (573 6)2 11 . E = L F; t _'; C,_J L F;C,_;, 
l::::::-7 t:::o:-7 

(7) 

r;u;e Fi- BhiCOTa i-ra CTorr6:o;a rncTorpaMMhi Ha pnc.4, a Ct-i- K0HCTaHTa 

C B KaHarre t- i. 8cpcpeKT TaKOH 3aMCHbi fiCMOHCTpHpyeTCJI TafiJII!ljeir 2 
Ailll crryqaJI, Korp;a C op;nHaKOBhi no ncex KaHanax. 

Ta6JII!lja 2 

t, MKC 57 80 120 180 280 500 900 
E, KOB 101,3 51,4 22,9 10,2 4,20 1,316 0,406 
E, KOB 105,8 52,9 23,3 10,3 4,23 

~ 
1,321 0,407 

•) B cneKTpax rra pnc.2 npeMJI rrporrcTa t n Karrarre c HOMcpoM n 
OIIpCfiCJIJICTCJI KaK t = n- 19. 
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.IJ:mr aaxo)l{p;eHRH cpe;u;aeH a~eprHH y't!aCTKa crreKTpa, cocTo.Hll(ero IIO 

H€CKOJihKHX KRHaJIOB, HR~O ycpep;HHTh GHeprHH B BHp;e (7) ITO BC€M KaHa

JiaM yYJ:aCTKa, BHOBb D3JIB B Ka""leCTBe B€COB KOHCTaHThl C )l;IT.H OT)l;€JihHbiX 

KaHanon, T .e. 
ka ka 

E= z:: ckEk/ z:: ck> 
k:;;:;kt k=kt 

r11e Ek- cpei\Hl!l! arreprlli! no (7) /liTH k-ro Karrarra, k1 rr k2- rra'!aJihHhlii 

H KOH€l!Hblii KaHRIThl y"'laCTKa. 

10. 0 <l>oHe 

Ha ;o;aHHOM aTane Hccrrep;onaHirii: crreKTpoMeTpa 6eo OTKa""'KH ero xa

Mephl o <j>one MOJKHO CKiillaTh rroKa TOJihKO crreiiYIOLL\ee. Ecrrrr a<j><j>eKT -

3TO Heii:TpOHhl OT KR}J;MH€BO:il: MHUI€HH, pacceHBaiOI.Q.e:ii rv 11% IIY""'!Ka, TO 

<j>orr ( pacceHrrrre B03/IYXOM) corrracrro prrc.2 (crreKTphll rr 2), cocTanrrHeT 

rrpHMeprro 40% oT a<j><j>eKTa. Ecrrrr JKe a<j><j>eKTOM C'!HTaTh pacceHnrre Kaii

MHeM H B03}J;YXOM Heii:TpOHOD TOJihKO "rrpaBHJlbHhlX" GHeprHii (npH HaJUI

'!HH n ny'!Ke 6 eM Al), TO <j>orr OT aana3/lhlBaiOLL\HX rreiiTporron n ny'!Ke rr 

He:3TpOHOB, "6orrTaiOI.Q.HXC.H" B IIOM€W.€HHH, C 3HeprHei noopacTaeT, CO

CTaBllJ[J[ 11%, 20% H 65% IIpH 0,4, 24 H 80 KaB COOTBCTCTBCHHO ( CM. 

CIICKTphl 3 H 4 Ha prrc.2). C OTKa'!KOH KaMephl <j>oHOBhle ycJIOBHJ! 6eay

CJIOBHO CTaHyT MHOrO JIY'!IIIC. 
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rsopOIIOB 13.11. I H np . 
HefhpoiiHhiH cneKTPOMel'p YrPA: 
ycTpoikTBO H HCKOTOph!C xapa'K.TepHCTHKH 

Pl3,97-36 

Ormcauo ycTpoiiCTBO Honora uekrpomwro cneKTpoMeTpa YfPA, 3aJJycKael\toro 

B 3KCIIJIY3T3UHIO 113 250-MCTpOBoi-f BpCI'.UHlpOIICTIIOii _6tl3C 6yCTepa J16P-3Q H 

t1pCL\H33li34CIIIIOfO JlJHI H3MCpCHH~ llHQJclJepCtiUHaJibHbiX CClJCHHii. ynpyroro paCCC

~HlUI IICiiTpOHOB }l}lpa~m npH 3JICprmJX -0, l ...;- 250 K38. npHBO,!UITC51 OCHOBHbiC 

COOTIIOlUClHHI, KOTOpblC ,UOJI)Kifbl HCilOJ1h30B3ThC51 npu o6pa60TKC IIOJIYl!aCMbiX 

)l3HIIb!X. Coo6Ut3CTC51 HflcjJOpM3UH51 0 uapaMcTpax H CBOiiCTBllX npu6opa: CBCTOCHJIC, 

a6COJilOTHOH 3Q:>c}:leKT.HBIIOCTH )lCTCKTOpOB, Q:>opMC JIHIHIII, cpellneti ::mepnm ll clJOHC, 

TIOJIY(ICHIIa51 H3 pa3II006Pa3HLIX H3MCpemtii C .UBYM51 (H3 fiJIUHHpyeMLIX lllCCTHa.llUUTH) 
1 . 
· He-.ueTeKTopaMH noKa 6eJ oTI<atJKH KaMeph! pacce51HH51. 

Pa6oTa BLmonuei-m B Jla6opaToptul neHTpOHHOH cfluJHKH HM.YI.f\.1.<flpmlKa 
OHRH. . 

Coo6lUCHIIC 06nelUIIICHIIOI'O UIICTIJTyra HJ1CpllblX HCCJIC;\OBatmii. ,[{y6ua, 1997 

OepeBO.ll UBTOpOB 

J Voronov B.l. I et a!. Pl3-97-36 
Neutron Spectrometer UGRA: 
Arrangement and. Main Characteristics 

The new neutron spectrometer UGRA is descri.bed, which is being put into 
operation at the 250 m time-of-flight path of the lBR-30 booster and which is 
intended for measurements of neutron differential elastic scattering cross sections at 
energies of -0.1 + 250 keY. The basic relations to be used in handling of oblained 
data are given. ·some information on the instrument parameters and qualities 
(liminosity, absolute detector efficiency, line shape, mean energy and background) 
is presented, which was gained from various measurements .with two (of the planned 

sixteen) 3He-detectors and for the time being without pumping out the scattering 
chamber. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JJNR 
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