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AKc~HeHKO B.d. ~ AP
Crp~MepHaH KaMepa 
MarH~THoro cneKrpoMerpa r~6C 

P13-92-91 

On~c~saercH crp~MepHaH KaMepa MarH~THoro cneKrpo
Merpa r~6C, CO3AaHHaH Ha 6a3e ABYXMeTpOBO~ KaMepbl 
CKM-2OO. O6cy~Aa~TCH oco6eHHOCT~ KOHCTPYK~~~ KaMepbl 
~ rexHonor~~ ee ~3rorosneH~H. Oco6oe BH~MaH~e YAeneHo 
sonpocaM ycraHOBK~ KaMepbl B Me~non~cHOM 3a3ope 3neKr
poMarH~ra ~ ee CT~KOBK~ C reHeparopoM B~COKOBOnbTH~X 
~Mnynbcos. Crp~MepHaH KaMepa ~cnonb3yercH Ha ny4Kax 
YCKOpeHH~X HAep C~Hxpo~a30TpoHa o~~~- . 

Pa6ora s~nonHeHa a na6oparop~~ s~coK~x 3Hepr~~ O~~~-

IlpenpHHT O61.eAHHeHHOrO HHCTHT)'TR HllepHblX HCCJie;t0BRHHH . L{y6Ha 1992 

nepeBOA asropos 

Aksinenko V.D. et al. 
Streamer Chamber of the GIBS Magnetic 
Spectrometer 

P13-92-91 

The streamer chamber of the GIBS magnetic spectro
meter constructed on the 2m streamer chamber SKM-2OO 
basis is described. The features of the chamber design 
and construction technology are discussed. Special 
attention was paid to questions of placing the chamber 
into the electromagnet gap and also the chamber's mat
ching up with the generator of high voltage pulses. 
The streamer chamber is used in the beams of accele
rated nuclei at the JINR synchrophasotron. 

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

Preprint or the Joint Institute for !'iuclear Research . Dubna 1992 



IlpH coopyxemm MarHHTHoro cneupoMeTpa co CTpHMepnoi 11:8.Mepoi r1rnc, 
pacc"IHTaJJHoro Ha lllHpo11:y10 nporpaMMY Hccneµ.oBaJJHi B o6nacTH pemITHiHcTCxoi 
H,[lepttott H.rllIIepH,[lepttott ¢H3Hl<H Ha cttmcpo¢a30TP0He OIBIH H co3~aHttoro Ha 6a-

3e YtTaHOBKH/ 1
/ C ~B}'XMeTpOBOH CTPHMepHOH,KaMepott O<M-200, Heo6xo~o 6bl

·no rrpoaecTH 'peKOHCTPyKI(ll!O KaK CTPHMepHOH KaMepbI' TaK H :meKTPOMarmrra 

1m41, B MarHHTHOM 3a3ope KOToporo otta·H pacrronoJKeHa. 

PeIOHCTPYICI~HJI CllieITpOMarHHTa 6LIJJa cwro,a.Ha C ycm1eH1IeM HOOJI.IID;HH o6MOTOI 
}I.JI.II YBeJIH'leHH.II ero nHTa.JOtu;ero Toxa, a. Ta:J;:lKe c ycT8HOB11:o:ii: npo11Horo repMeTH'I

Horo KOHyca B llJaxTe .IIpMa H IlOJIJ<.)C.HOro HaI0He'IHHll:a, o6ecne'IH~a.JOm;ero C0BMeCTH0 · 
C IJ.0CTaT0'IH0 np0'IHbIM H repMeTH'IHbIM 11:oxyxoM IaMepbI BOOM0lKH0CTL ee pa6oTbl 

B ,n;Han&10He ,n;aBJieH:0:i OT O AO 0,5Mlla. IlpH 0TOM HpMo M&rHHTa. Bll:IIIO'laeTCJI B 
CHJI0BYIO cxeMy I0MUeHCaD;HH }J.lUIJleHH.II B KaMepe •. 

B oTJIH'!He OT ycTaHOBKH CKM~200, r,n;e reHepaTop BhICOIOBOJibTHhIX HMIIYIIbCOB 
6LIJI pacnoJio.JKeH Ha npoµ.oJILHoii oca CTpHMepHoii: KaMep1,1, B cneITpoMeTpe rllBC 
,ll;IIJI paoMem;eHHJI ,n;pyrax ,n;eTeKTOpOB oa 11:aMepoi reHepaTop C,ll;BHHYT B CTopoHy 

. TaK, .'ITO yroJI MeJK,Izy rrpo,n;oJII,Hl,IMII OCJIMH IaMephI II reHepaTopa COCTa.BJIJieT 45° 
(pHc.l). 

PexoHcTpyxn;IDI xaMep1,1 rrpoB01J.1IJiac1, Ha ocHoBe Tpe6oBaHai, 06ecne'IHBa10w;e:x · 
. ' . 

yny'lllleHHe ee TO'IHOCTHLIX H 1ncnnyaTaD;HOHHhIX xapaITepHCTHK C n;em,10 COOA8HH.II 

rrpen;HOHOHHOH CTpHMepnoi KaMepbl C perynHpyei.n,IM }\aBJieHHeM pa601Iero raoa )l;JUI 
pa6oTLI Ha ,, Hy11:n0Tpo11~;, /Z/. · 

Y'IHTbIBM MHoroJI~THHi 0IIhIT pa6oThl ycTaHoBIH CKM-200 AJIJI crre1TpoMeTpa 
nrnc npe,n;y1.'.M0Tp~ma BOOM0.lKH0CTI, COO,ll;aHII.II, B 0aBHCHM0CTH OT KOHipeTHOH 4>11-

0H'lecxoi rrporpaMMbI HCCJie,n;oBaHHH,HeCKOJibIHX KaMep-MOJzyllei B p&IHI,IX MOAH<l>H
Ka)J;HJIX C coxpaHeHHeM IIOJIHOH RX BOaHMOOaMeJUICMOCTH IIPH paoMem;eHHH B IO:lKyxe, 
ycTaHOBJieHHOM B 'oaoope MarHHTa. . ' . 

IlooToMy iip11 poopa.60T1e Moµ.yna I8.Mep1,1 y11HTHB8JIHCL cneµ.y10m;11e ociioBHHe 

Tpe6oBaHHJI: BOOMO:lKh0CTb IIpHMeHeHHJI Tpex- HllH ~eTHpexMeITpO}\HOH/3/ l!Wep, 
· HCKJIIO'leHHe iipoBHCaHH.II HJIH o6pbIBa OTAeJibHHX np0Bono1 oneITpo,n;oB rrpa ,n;n11-

. Tel!bHOH OKCIJJijaTaD;HH .. o6eCUe'leHHe paBHOMepHOCTH OJI8KTpH11~CKOro IlOJIJI B OTCe

Kax, yny'llll~HHe oneiTJH11Iec1oi npo'IHOCTII no noBepxHoCTII cTeHoI xwep1,1, Ma1cn
M8.JlLHoe COKp,am;urne CBeTOIIOTep1, H OTpa:iKeHHH rrpH 4>0Torpa,4>IlpoBaHHH, ,a TaK:lKe 

. paclllHpeHite µ.nanaooHa· ).\onycxaeMLIX nepena}\0B ,n;aBJieHH.II np11 roooo6ecne'leHHH 
KaMepLI C nepcrreITHBOH pa60Tl,I Ia.I co CTporo lf>HICHpOBaHHhIM, Tai H peryirnpye

MUM AaBJ1e11aeM pa6o'lero i'iWa. ,, 
KoHlf>nrypan;HJI II ocHOBHHe paoMep1,1 18.Mep1,1 rrpHBeAeHI,1 Ha pnc.2: 0Ha BHno11-

wrnTCJI HO ne60JibWOro na6op,a CT8HIJ.8p.'l'HOQB8.llHl,IX aneMeHTOB, µ.onyciaJOID;HX pao-
• , ., 1i ,,. i-" ... '· ' ·,; ,. .• ,_,., ~,·w ' 
., " •:• ~ .... _.,. ..... , 2 "- .irt . .t·J..., 1.n~11.;;;a ). t \ 

). ,,-}Ct'f'?--,..,,. ,-'.,hl'-n~r1~r.«r.·~i I 
•• ••i.tl.t:t~J;:_\ Ul,ir.•.J.o.-...i,i•n~j:'\.'.A.::... ? 
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Pnc.1. 0xcnepnMeHTMLHaJI ycTaJIOB:ta co cTpnMepHoii :taMepoii. 
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Pnc.2. CTpnMepHaJI KaMepa: 1,2-oireKTpoµ;blj 3-ceTKa; 4-repMeTHonpyKHI.IM npo

uiaµ;xa; 5,6-cexn;nn-cTeHXllj 7,8-npoTIIBOXOpOHHhle GJieMeHThl (oiaHTOBJCa): 

A-TpexoneKTpOAHaJI,' B-'leThlpexrmeITpOAHaJI KaMepbl. 
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paonn~Hble BapnaHTLI c6opxn xax. no 'Incny oneMeHToB, Tax n no c~oco6y nx xpe
nn~HHH (1neii, ynpyrne ynnoTH~HH.11, repMeTHI). B Ia'IeCTBe OJieITPOAOB BHY~PH 

061,eMa _xaMephl ncnOJibOOBaHa ttepueHH8JI ceTxa HD HeplKaBeIO~eii: CTMH C .ll'lei

( 1oii ( 455x455 )M:KM2 11 µ;naMeTpoM np0Bono111 50 MIM, IOTopM BIJieeHa Me:iKµ;y Me

TBJlllH'leCIHMH pa.MaMH (BI,ICOIOB01IbTHblH OlleITpOA) HnH MeT8Jl1IH'IeCIOH paMo:ii H 

cTeHxoii0 ce1n;neii xaMep1,1 ( oewumoii · aneupoµ;). II pn · OTOM '06ecne1InBaeTCJI · OIBH-

. AHCT8JfTHOCTb OlleITPOAOB, HCillIO'I8JOTCJI oneITpH'IeCiaJI IOpOH8. H CBeTOBbl_e WIH 
. . . 

Ha npoBonoi:ax ):\IU<e npn JJOBblllleHHOM H8.Ilp.1IlKeHHH nnTaHHJl Ia.MepLI, a npoopa'I-

HOCTI, OlleITpOJ\OB OCTaeTC.11 AOCT8.TO'IHO BbICOIO:ii-80%. 
' ,I(llll noroToBneHn.a ·Tpe6yeMoro Ha6opa cexn;ni-cTeHoK i:opnyca i:aMep1,1 6hllll!' 

paopa6oTaHI,r ABe cne~MbHI,Ie 4iopMhl, B KOTOpble BO BHHHCC (r. BnaARMnp) 

oMnBanc.a xnµ;x:e:ii: neHonoimypeTaH Tnna IIIIY-315 ~ nony'leHHJl niITerpMbHOH 

cTpy:xTyphl (1,rnn1onopncTaJI cepAD;eBnHa H ynnoTHeHHaa: cTeHxa). Taxas: TexHOJior11.ir 

o6ecne'IHna cyw,ecTBeHHoe yBeJIH'IeHue MexaHn'Iecxoii: npo'iHOCTH n repMeTH'iHO

CTH CTeHOK npH cpaBHHTeJibHO He6onbWOM KOJIH'ieCTBe Bew,eCTB~ (Pcp=.0.3 r/cM3
), 

a T8.JDKe OH8.'iHTeJibHOe yny'iweHne oneITPH'ieCIOH npo'IHOCTH no JIOBepXHOCTH CTe

HOX oa C'leT "X" -o6paoHOH cpopMbl l!X nonepe'IHOro cetteHn.a, COOJ:laHHOH c noMO~IO 

CileD;HMbHLIX OaIJI8.J\HbIX OJieMeHTOB np:a:· OMHBie neHOilOJIHypeTa.H8.. KpoMe' Toro, 

60Jiblll8JI TIJIO~a):\b np1101IeKTpOJ:1Hl:iIX 0611acTeH CTeH~K cnoco6CTByeT_ nOBLillleHl!IO 

npo'IHOCTH 'n repMeTH'IHOCTII IJieeBOro WBa. ' 

,I(nH c6opXH 11 cxnein ceT'la.TblX OJreXTpoµ;oB, a Tax:iKe ca.Moro xopnyca xwepbl 

6blJIO paopa6oTaHO cneD;HMbHOe npncnoco6JieHHe: MOHT8.lKHblH CTOJI C IlOJ\'beMHHIOM·, 

IaHTOB8.TeJieM CeID;HH (pHc.3), C IlOM~~IO IOTOporo o6ecneqnBaJIO~b BblilOJIHeHRe , 

BC_ex TexHOJIOfH'leCilIX onepa.n;Hi ( TO'IHOCTb c6opKH/ HaTB:lKeHHe CeTIH, CIJieii:xa, B . 

TOM 'iHCJie H erroxcHAHhlM IJieeM). C1neHBaeMble 0JieMeHTbl npHlKHMMHCb x nnu-Te 

CTOJia BTOpo:e: MHTOR, IOTOpa.a OIIYCK8Jl8.Cb CBepxy. 

llpeACTaBruieT HeCOMH~HHbli lIHTepec pao6opHb1H BapKaHT Iopnyca xaMep1,1, 'ITO 

Tauire npeµ;ycMoTpeHo ero ioHcTpy:xn;Rei. llp11 OTOM Bee ceTil! BIJie:irnaIOTCJI Me)l{Ai 

paMaMn'oneITpOJ\OB, a AOCT8.TO'IHYIO :iKeCTIOCTb BblCOIOBOJibTHblX OJieITpOJ\OB o6ec

ne'IHBa.IOT. npoTHBoxopoHHble OJieMeHTLI, oaxperureHHble· rro nepHMeTpy ( O:Ia.HTOBxa). 

BbIIlOllHeHHe 0THX oneMeHTOB ocyw,ecTBJieHo Ta.UKe C IlOMO~IO OMHBIH :iKHAIOro · 

· neHonOJIRypeTaiia. THna IIIIY-315 B cooTBeTCTBYIOllJ,lle ~OpMl,l napaJIJieJibHO c iro
roToBJieHHeM ceID;HH IaMepbI C nocneµ;yJOllJ,llM Ha.HeceHHeM Ha. noBepXHOCTb OJieMeH-. 

TOB CJI0.1[ OJieKTponpoBOA~ero Ma.Tep11ane. (ToxonpoBOA~ei :s:pacx11). TaxRM nyTe~ · 

. · COOJ\8.eTC.11 Ha6op Tpe6yeMl,IX MeITPOAOB II ceID;HH-CTeHoI, B IOTOpblX BbIIlOJIHeHa 

He06XOAHM8JI AJIH A8.HHoro 0xcnep1IMeHTa J\Ope.6oTI'a (01:Ha. AJIH ny11:s:a, MHWeHei H 

AP,), a c6op:s:a BCero MOJ:IYJIJI ocy~eCTBlllleTCJI IlpOCTO e ROMO~)'.) Ba.:iyyMHOi HnH 

Jij)yroi IIOAXOA~ei 08.M80KH, 

3 



Pnc.3. cp?To,rpa,¢llll MOAYJIH cTpHMepHon iaMepbI Bo BpeM.11 c6opKn c J:1BYMH 

aKJ:ieeHHbIMH ~eT'JaTbIM~ orreKTpoi:iaMn • 
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Pnc.4. 0cKno npmKIIMHoro ycTpoiicTBa C'f pnMepuoit i.:aMep1,1. 
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Pnc.5. 8cxno CTbIKOBO'lHoro yona. 

B COOTBeTCTBHHCHOBOH reoMeTpnei paoMern,eHHJl ycTaHOBIH B CTem:ax 18.Mepbl 

6blJIH C)\eJiaHbl OIHa, n;eHTp KOTOpblX HaXO)\HJICJi Ha BblCOTe 70 MM Ha)\ cpeAHHM OJieK

TPOAOM. Ily'loI yc1opeHHbIX 'IRCTHI\ ~ponyc1anca qepeo BXO)\Hoe .H BblXOAHOe orna, 

oaTHHYTble naacaHoBoii nneH1oii TOJIIll,HHOii 50 MIM. BbIXO)\Hoe 01Ho 61,mo cMe~~Ho 

B CTOpoHy ~T JIHHHH nepe)\a'JH (pnc.1), ,TO eCTb B CTOpoHy OTIJI~Hemui MarnHTOM 

nepBH'IHoro ny'IIa 'IRCTHI\, ero l\CHTp HaxO)\HJICH Ha paccToHHHH 70 MM OT npo~oJib

Hoi ocH KaMepbl. D;eHTp BXO)\Hor'o 01:Ha 6blJI cMern,eH Ha 25 MM OT rrpo,1\0JibHOii: ocH 

B.np~THBOITOJIOlKHYIO CTOpOHY, 01Ho )\JI.S: BBC)\CHH.S: CMCHHblX, B TOM,'IH~e MCTaJI

JIH'JeCIHX,MHWCHei 6blJio pacnono.lKeHo Ha paccToHHHH 570 MM OT nepe)\Hei cTeHIH 

IaMepbl. IlpH HCilOJibOOBaHHH 1opnyca. KaMeplil OT ycTaHOBKH CKM-200 BblllOJIHCHHC 

Bcex OIOH 6bIJIO OAHHaKOBblM: )\Ba 1anpoJIOHOBblX repMeTH'IHO COC)\HHeHHblX 4>naHI\a

IOJibl\a,· BHeUJHHH )\HaMeTp IOTOpblx-150 MM, BHyTpeHHHH~.125 MM, npH'ICM O)\HH 4>na

Hel\ repM~T~'IHO BKneeH_B CTeHr:y KaMepbl. OaTeM B HOBOH KaMepe paoMepbI BXO)\HOro 

H BblXO)\HOro OIOH 6bIJIH YBeJIH'lCHbl C J:\ellbIO YA06CTBa HBCTpoiIH TpHrrepa; _a Tfl.KJKe 

co1parn,eHH.a: KOJIH'IeCTBa Bern,ecTBa Ha nyTH 'IRCTHJ:\. 0)\Ha.Ko CJU!AYCT OTMCTHTb, 'ITO 

'J OIOH BHyTpH 06'beMa l'.aMepLt. BOOHHKaIOT npo60H1 OC06eHHO Ha BXO)\e H BbIXO)\C 

rry'Ixa. 'IacTHJ:\'. HHTCHCHBHOCTb npo6oeB npH ya~H'ICHHH pa.riMepoB 010~ BoopciCJia. 

CHTya~n.a: Hecr:om,ro YJIY'lWHJI8.Cb, IOr}l.a BMeCTO JiaBca.H<:>Boii: llJICHIH 6LtJio VCTaHO-, 

BJICHO TO~Ioe (1 MM) oprcTeKJIO. raooBLtH 06'beM HOBOH Ia.Mepbl oa C'JeT cx:p;rneHHJI' 

yrnoa Heci.om,10 co,panmc.R B cocTanmre1' 950 imTpoB. 

:; 
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BhicoIOBOJlbTHhlH HMrrynbc, <l>opMHpyeM~H reHepaTOpoMN HMrrynbCHhlX HB.llpil
.lKeHHH (fHH) H IJ.BOiiHoii <1>opM:Hpy10meii nHHHeii (.Il¢Jl), 'l.epeo nHHHIO nepeAa'I.H H 

cornacy10mee ycTpoiicTBO (nepexo11.) nocTyrra.eT Ha OJieITpOAHYIO CHCTeMy IaM~phl. 
Cpel).HHH oneITJ?Oll. cnepe11.n H nooal).H 1il.Meph1 BblJicmHeH no. IJ.K>pMKlMHHBeBoro nH
cTa B <IiopMe nony1pyra AHaMeTpOM 125 MM c ycTaHoBJieHHblMH rro rrepHMeTpy rrpo
.THBOiopoHHhlMH oneMeHTaMH. 8neITPOIJ.H8JI CHCTeMa Ia.Mepbl rrpelJ.CTB.BnileT co6oii 
oTpeooI cHMMeTpH'I.HOH nonoc1oooii nnHnn, B nqecTBe cornacy10meii HarpyoIH KO

Topoii (36 OM) cny.lKaT peoncTopbl Tnna TB0~60. .I{JIJI npoBeAeHRJI nepBoii cepHH 

OICnepnMeHTOB (i11J.po-.1111.epm,1e BOallMOIJ.eHCTBHJI, rnnep.1111.epHaa q>HOHIB.) MOIJ.Yilb Ia

Mephl 6.blJI ycTaHoBJieH B 01paHnpy10meM IO)Kyxe HO 11.ropaJIIOMHHHeBoro· nncTa, TIOA-

1:perureHHOM CHHoy AIOPaJIIOMHHneBoii: IDIHTOH Tonmuttoii: 12 MM, ctta6.lKeHHOJ{Harrpa- ti 

BJIJIIO~MH c ponnIB.MH, n rroMemeH B Me}KnOJIIOCHOM oanope OJieITpoMarHnTa 1 CII 41 

,' Ha RanpaBJIJIIO~X penLCax. 
· B pa6o'l.eM nonmKeHnn 1:0.lKyx BMecTe c Mo11.yneM Ia.Mepbl npn.lKnMaeTCJI I HH.lK-

HeMy <pnaHI\Y repMeTH'I.Horo 10Hyca, ycTaHOBJieHRoro B MarHnTe. IlpH.lKBM ocyme

cTBJIJieTCJI c rroMo~IO rroArrpylKnHeHHOH cBapHo:e: pa.Mhl (pnc.4) HO ABYTanpoBblX 

8JIIOMHHHeBbIX 68JIOI-1 (86MM x 95MM), pacrrOJIO.lKeHHblX Me.lKAJ HHlKHHM JIOJIIOCHbIM 

HaKoHe'I.HllKOM n. IlJillTOH OKpaH11py10mero KO.lKyxa no nepnMeTpy CTeHOK KOpnyca 

CTpnMepHoii Ia.MepbI TaK,· 'I.TO llJIHTa C perrepHbIMll KpecTaMn, oaKpemieHHaJI Ha 

Hll.lKHeM nonIOCHOM HaKOHe'I.HHKe, OK8llbIBaeT.CJI BHYTPH paMbI. Ilpy:amHLI-2 (oT Mexa
HH3Ma ra3opacrrpe~enemrn aBTOM06HJrn BA3Y C 'rro/:(ITHTHHKaMH-3 YCTaHoBJieHbl paa

HOMepiio. rro 11ep11MeTPY PaM:>I ( 24 lIIr. ) • IToBepx paMbj B ra6apHTax rronocm 6aJlKH 

pacnOJIO.lKeHbl mecTb IJ.OMKpaTOB-4, BaJibl-5 qepBJI'IHbIX nepe11.a'l (1:50) KOTOpbIX.Bbl

Bel).eHI,I oa rrpel).eJibl o6MOTOK MarHnTa n coe11.11HeHbI C PYKOJITKaMH-6. C IIOMOmhIO 
CTpenm..:.7 ' OaKperrneHHOH Ha raii:Ke-8, 11 lliKanbl, HaHeceHHOH Ha onopy-9, MOlKHO 

OTC'I.HThIBaTh BeJIIl"lllHY CMemeHHJI BHHO ~OMKpaToB; a, cne11.onaTenbHO, II paMbI, iaK 
IaK 606blllIKa..:.16, B K~TopyIO BBopa'InBaeTCil XOIJ.OBOH BHHT IJ.OMKpaTa, npiuperineHa 
K nonIOCHOMY HB.KOHe"IHIIKY MarHIITa. BpameH11e XOIJ.OBoro BHHTa. ocymecTBJIJieTCJl 

pyKOJITKOH-6, nepe11.aro~eii BpameHll~ 'oT 'lepBJIKa c BBJIOM-5 Ha qepBJI'iHOe Koiieco', 

oatpermeHHOe Ha BHHTe, 
B · 11m1rneM nonoJKeHiiu. paMbI, ·. Kor11.a OHa IJ.OMKpai'aMH npHTJIHyTa K rroii10'ctt0My 

HB.IOHe~HHKY,KO.lKJX ~ Ia.Mepoii: ony~KaeTCJI npH6JIIIOHTeJibHO Ha 8 MM, CTaHOBIITCil Ha 
penbCbl n ero MO.lKHO JierKO BbIKaTHTb HO MarttnTa. B BepxHe~I, pa6o"leM IIOJIOJKeHHil 
IJ.OMKpaTbl ornymeHbl H rrpy:,l(IIHhl o6ecrre'lnBaIOT paBHOMep1me Yclinne npH.lK~Ma 

(300 Kr) ~O BCeMy nepnMeTpy CTeHOK ~oprryc~ KaMephl, a TaK.lKe ,ero coxpaHe1me 
rrpH OHB.'I.HTeJihHblX K<>Jie6aHHili (::::L5 MM) Me.lKrio#IOcHoro oanopa, KOrAa MarHIIT 
BI~IO"laeTCJI, HJIH BbI:tm'lO'IBeTCJI, YcHJIHe rrpH.lKRMa 08.AB.eTCJI' C JIOMO~IO onpe11.ene11-

~oro IOJIH'leCTBa npy.lKmi'u Ha6opa inaii6, Hal).eBaeMhlX.~a lliTOI JIOAnilTHHia Me.lKIJ.Y 
npy~mH~MH H JIOjIKOR 6BJIIH, n MO.lKE!T AOCTHraTb 2ooo·u. . 

' ! • ' 
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YcTpoiicTno rrpmK11Ma KaMephl o6ecrre"IHBae-r coxpatteHne n;enocTHocTn n repMe

Tll'IHOCTH Kopnyca KaMepbI npn OHa'lnTen:i.HLIX neperra11.ax IJ.aBneHnJI, aooHnKa~mnx 
BO BpeM/I oanOJIHeHWI ee HeOHOM, a TaK:lKe coo11.aeT. BOOMOJKHOCTI, YIJ.8JleHH/I JiaBca
HOBOll nneHKH, qepeo K0Topy10 <f>oTorpa<f>npyeTc.11 'iyBCTBRTenhHhln 061,eM. Knee~1,1e 

llIBhi KaMephl pa6oTaIOT B 6narorrpwrTHhIX ycnoBHJIX, TaK I~ rrpmKHM KoMneHcupyeT 

c~n1,1, BbIOblBaIOmHe OTpbIB oneKTpOAOB. . . , 
IloAKJIIO"leHne reHepafopa K KaMepe ocymecTBJIJieTCS: C noMombro yrina CTbIKO-. 

BKll, OCKHO KOTOporonpnBe~eH Ha pHc.5. KoaK~IIMhHaJI nnHHH nepel).a'IH lIMnyn1,ca. 
co11.epJKiIT 11.na oneKTpo11.a:.BHyTpe1rn11ii ;d=274MM (BbICOKOBOJihTHhlii)-1 n BHellIHnii 
500 MM (oe?.m.lIH~:ii), <J>naHe~-2 Ko~•oporo qepeo rrepexol).Hhle <pJiaHI\bl-3,5,6 CThlKy

e.Tc.lI c <f>naHn;eM-'-7 oipattnpyiomero Ko:lKyxa cTpnMepHoii: KaMep1,1. B I\lIJIHHAPH"le
cKoii · '!acTn nepexo11.a, coeA11HeHHoro co cpelJ.HlIM oneKTpOIJ.OM KaMepbl, pacnono:lKeH 

<I>naHeI\-12 c nOBIITeneM-13, JOTOpbie qepeo nepeXOIJ.Hble <l>naHI\hI-9,10 CTblKYIOTCJI 
c BbICOKOBOJibTHblM oneKTPOAOM, Me.lKIJ.Y <pJIB.HI\aMH-5,6 n 9,10 ycTaHOBJieHa peOIIHO- · 
BM MeM6paHa-4, oT11.errs10maJ1 rronocTI> n11H111I rrepel).a'l.n:, KYIJ.a 11.06aBnseTCJ1 oJierao 
AJIH nc1n10'leHHJI i:opoHbl oT nonocTu 01paHnpy10mero Ko:lKyxa, coo6ma10meroc.1I c 
8.TMoc<I>epo:ii. Q)JiaHI\bI-9,10 rrpel).CTaBJIJIIOT co6oii: n;attry 11 CTB.KaH C repMeTIIOHpo

BaHHblM JIOBIITeJieM-11, n COBMeCTHO c <l>naHI\al\m-5,6, peOIIHOn:_;,4 o6panyIOT OTIJ.eJib

HhIH MeM6paHHhIH yoeJI, K0Top1,1ii MO:lKeT 6bITh neno oaMeHeH oanacHbIM B cnrrne 
BhlXOAa 110 CTJ)O.II MeM6paHhl no BpeMH. ceaHca. 

· Orr~caHHhlii CThIKOBO"IHhiii yoen · HBJIJieTc.11, no cymecTBY, 1oa1cnaJI1>HbIM pao1,eM
HhIM repMeTHqHI,JM coe~HHHTeJieM, a TaK}Ke corJiacy10mnM ycTpOHCTBOM KOaKCHMb-· 

HOH nnHIIlI nepeAa'III II oneKTpOIJ.HOil CllCTeMbI Ka.Mepbl . .I{JIJI OTCTblKOBKII JIIIHIIII. ne

pe11.aqn Tpe6yeTc.a OTBepHyTI> raii1n no rrep11MeTpy <f>naHI\a-3. MeM6paHHbIH yoeJI 
ocTa.eTcil Ha MecTe. Ilpn CTbIKOBKe ~eHepaTopa nomrreJib-13 BXO~B cooTBeTCTBY

romeerneoAo.<I>JiaHI\a BHyTpem1ero o,1e1TpOAa n HarrpaBnJieT ero naHry B cTaKaH-10. 
0TOT yoen cymecTBeHHO o6nenaeT n yc1op.11eT cThIKOBKY reHepa'i'opa c KaMepoii.B 
npOI\€CCe pa60TbI BOOHHKaeT He06XOIJ.IIMOCTI, oaMeHhl reHepaTopa,. TOrAa JIIIHHJI ne
peAB.'IHII HMilYJibCa co CThIKOBO'I.HblM yonoM OCTaeTC.II Ha MecTe, a paCCTbIKOBKa rrpo

lIOBOIJ.llTCJI no q>JIB.HI\Y reHepaTopa. Ilpn,oTOM BHyTpeHHHil oneKTPOA JIHHH~ nepeAa'ln 
cHaqana C:XO~IIT C nOBHTeJIH~13, a 38TeM CHHMaeTCH C cb.rraH~a·reuepaTopa. 

B I\enoM ori~caHHaJI cxeMa paoMemeHHJI Ka.Mep1,1 H reHepaTOpa (pIIcJ), BKJIIO'laa 

CTbIK~~O"IHhIHyoen, o6ecrre"IHJia xopOllIIIe ycnoBHJI AJIJI pa60ThI APYi'HX l).eTeKTOpOB~ 
OOHbl cnepe11.n n JIOOaAll IaMepbI COBepllieHHO CB060AHbl. 011.HaKO ripn nepe11.a'le BblC~ 
KOBOJibTHOro llMIIYJibca.B03HHKa.rm OTPaJKeHHH,llPHBOA5UUHe K cYmecTBeHHOH Hep~~ 

HOMepHOCTH B pacrrpe~eneHHH' .apKOCTll TpeKoB, B OCHOBHOM, no IlOJIOBHHB.M iaMepbl .· 

OTHOCHTeJibHO · rrpOAOJibHoii: ocH. HepaBHoMepHOCTb 6blna otta'I.HTeJihHO yMeHi.llieHa 
ycTaHOBKOH AOilOJIHHTeJihHblX peoncTopon, lliYHTnpyIO~HX oaoopbI KaMephl B MeCTax 

rroBbillieHHoii .apKOCTH TpeKoB. IloJIHOCThIO OTOT o<f><f>eIT ycTpaHHTl> He manoc1,, TRI 

7. 



Ka:K npn 0Ha'IIITeJU,HOM WYHTIIpOBaHnn (300 OM) oaoopa, K0TOpoe Tpe6oBaJIOCb, 

BOOHIIKMII 601:oBhle npo6on no c;em:e KaMephl imyTpn pafioqero 061,eMa. CnMMe

TPII'IHOe pacnono,KeHIIe OIIIIC8.HHOro BhlWe CTI,JKOBO'!HOro yona no. ocn KaMephl non-
' ' , ' 

HOCTbIO ycTpaHJino HepaBHOMepHOCTb TpeKOB, HO OH, K CO:.K8JleHIIIO, OKa.'.lb!BaJIC.lI B 

ny'IKe '18.CTIID;, IIoaTOMY noo,n.Hee npn ycTaHOBKe HOBoro Mo,n.ynJI KaMepbl CXel\la pao-· 

Melll,eHnJI reHepaTopa 61,ma iiecxonuo noMeHeHa: yrmi 45 coxpaHeH, Ho reHepaTOp n 

nHHIIJI nepe;a;a'III BMeCTe co CTbIKOBO'iHblM yoJIOM CMelll,eHbl rrapannem,Ho Ha 580 Ml\! 

TaK, 'ITO CThlKOBO'!Hbiii yoen oKaoancJI 6nn:iKe K npo;a;oJibHoii om KaMepbL-

Ha pnc.6 npnBeµeHa cxeMa paoMelll,eHnJI KaMep1,1 B oaoope .MarHnTa (an,n. cBepxy, 

ce'leHne-Ha ypoBHe cKneiirn Kopnyca KaMep1,1 c aepxHHM ee oneKTpo;a;oM), rµe rryH-

~ 

Pnc .. 6. CxeMa paoMelll,eHHJI cTpnMepHoii KaMepbI B oaoope oneKTpoMarHnTa . 

1CII41:1-.11pMo; 2-o6MoTKa MarmITa; 3-;a;aoiiHaJI qiopMnpy10maJI nnHn.11 (,Il<l>JI); 4-ee 

BHyTpeHmi aneKTpo;a;; 5-cornacy10mee ycTpoiicTBO (nepexo;a;); 6-cpe,n.m1ii (Bb1coxo

aon1,THhln)oneKTpo)J. Kal\1€phlj 7--ero OKaHTOBKaj 8,9-Kopnyca CTapOH lI HOBOH KaMep; 

10-:penepHble KpeCTblj 11-:-BHyTpeHJIJI MlIIIIeHb; 12-cornacyrolll,lie pe0HCTOpblj 13-

0KpaHnpyIOlll,lIH KOJKyx; 14-nepBOHa'iaJibHbiii: BapnaHT IlO/);KJIIO'!eHHJlj 15-ooHa ycTa-
_.,/ , 

HOBKH ;a;onoJIHHTenbHbIX peoHCTOpOB B nepB0Ha'!anbHOM BapnaHTe. 

8 
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KTllpOM o6ooHa'!eHbl nepBOHa'!!l.1bHhlll BapIIaHT rIOllKJIIO'ieHHJI,BbIC0K0BOJlbTHOro ~e
HepaTOpa K KaMepe, a TaK:.Ke Kopnyc KaMephl OT ycTaHOBKII CKM-200. 

KoHCTpyK11;1rn ccirnacyromero yCTpoiicTBa (rrepeXOll~) 6blila TaK:.Ke noMeHeHa: _OH 
npe,n.cTaB.1.lieT co6oii IlOOI'H)'Thlii,nocTeneHHO cy)KaJOlll,IlllC.11 K O..'leKTpoµy KaMephl KO

Hyc, oaKpenneHHblll Ha ero IIpO/IOJlbHOil OCII. Ilpn 0TOM O~Ha OTKJIOHeHH0f0 MarHHT0M 

IIY'IU ycKopeHHI,JX 'laCTIIII, (a,B) 0CTBJIRCb CBOfiO)lHOII OT 0/Iel\leHT0B KOHCTpyK~IIIl 1 

a HepaBH0'-J~pH0CTb HpK0CTII, CBJI0aHHaJI C nepe,n.a'leii BbIC0K0B0JibTH0fQ m,myabca 

·61,ma, npai:f,~qecx11, yCTpaHeHa. 

HanoJIHeHne CTpIIMepHOII ,KaMepbl pa60'IIIM raooM rrpon0B0/III:IOCb C H0M0lll,bIO 

CllCTeMbl; OrIII<.'RHHOll B pa6oTe/5/, no CX~Me Herrpep~IBHOro rrpOilJB~/e/ 06'bel\ta KR· ' 
Mepbl 'lliCTbll\l He0HOl\l. J{nJI K0HTpmrn BpeMe~n naMJITII 6w111 paopa6oTaH~ cne

lJJiaJibHble MMora6apnTHbie raoopaop.lil!HhI~ lIRT'UIKn/7/, ycTaHoBJieHHbie Henocpe,n.

cTBeHao B cTeHxax xopnyca·KaMepbL -

Ha rrpoTHiKeHnn pJilla neT·;a;o HacToJimero apeMeHn KaMepa ycrreIIIHO oKcnayaTn: 

poaanacb Ha cnHxpocpaoaTpoHe OIIRII rrpn aTMoccpepHoM )laBJieHIIII pafioqero raoa 

(HeOHa). Pe.oyrrbTaTbl OKCilepriMeHTOB )l_QJ(]la)lbl~MHCb Ha KoHiepeHUIIJIX n orry6an-, 

KOBaHbl B plIJ:1€ pa60T, HanplIMep /8,9 /. B Ka'le<'TBe IIpill\tepa Ha pnc, 7 IIpHBenemi · ' 

· ¢oTorpa<f>llJ! C+C-BoaIIMOJ:lelICTBIIJI, r,[le X0pOlll0 paonII'IIIM KOHTeHHep C MIIllleHb!O. 

(yrnepoµ:HM rrnacTHHa) /BHJTPil 06'beJ1.1ii CTpIIMepHoii KaMepb!. C • 

Aatophl Bbipa:iKaIOT 6naroJ1,apHOCTb PYKOB0J:IIlTeJIJIM 0KCnepill\!eHTll.'lbHblX r.'i:ac-rep-1 

CKIIX ~TJ:B8 E.K.KypJITHIIKOBY, IO.II. TaTIOIIIKIIHY oa noroToBJieHne ocHOBHbIX l!eTa· 

<nen n 'yonoB npn paopa6oTKe'KaMep~; H.H.fpaq,oay, B.IT.Ca.r1il:noay oa anIIBHOe 

yqacrne npn 11oroT0BrreHIIII II HaJia,[IKe acex yorroa; IO. . orrKoBy, . .M.HnKUTIOKY 
t .••.. ,,._ * 1 I. 

•O 

P11c.i. ¢0TOrpatJm.11 c+c &'1am.10neiktti1h1 npn ri11eprnn:::: 3.7 foB/HyK,10H. 
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H B.H.P.11xoBCKOMY oa rroMo~ B_ ~tOHT~e OT}J.eJII,HhlX yoJIOB ycTaHOBrn; ~ TaK~e 

C0TPYAHHK8.M BHHHCC JI.IL II~KJJOBCKOMY, O.H.Ky~hMilHOII, 8.B.Jle6e;n;eaOn,. 
B.K.ToJICTOBY Il ';n;pyrnM, ~IaOaBUIIlM conen~TBne B noro;oBJie_!IIIIl Kopnyca KaMepb!. 
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