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BonoaHH B.D. n ap. Pl3 - 10474 

6ec¢HnbMOBWfi MBTOA KOHTpong BpeMeHH IT8MHTH CTpHMepHOfi 
KaMepw 

OrrHCWBaercH crroco6 KOHTponH H H3MepeHHH BpeMeHH rraMHTH crpHMep

Hoil KBMepb! ITO BbiXOAHIUeMy H3 Hee raay C ITOMOlllbiO 6eC¢HnbMOBOA HCKpO

BOfi K8MBpb!, OCHOBBHHb!A Ha 06ll!HOCTH MBX8HH3M8 r'830BOr'O pa3pHA8 B 
o6enx KaMepax. 

npOBBABHHWfi BHBITH3 ITOK83WBaeT, qro YMBHbll!BHHe a¢¢eKTHBHOCTH 

HCKpOBOil KaMepw OAH03HaqHo XapaKrepHayer OTHOCHTenbHOe COKp8ll!BHHe 

ITJIOTHOCTH aneKTpOHOB Ha Cneae qaCTHllbl B CTpHMepHofi KaMepe DpH 
yBenHqeHHH aaaepmKH, 

Pa6ora BWITOnHeHa B na6oparopHH BWCOKHX 9HeprHA H na6opaTOpHH 
nwqHcnHrenbHoA reXHHKH H aBroMaTH3BUHH OHHH. 

fipenpBHT 061oe,llBHeHHOro BHCTBTYTA •,llepHWX BCCne,llOBABBI, Jly6Ha 1977 

Volodin V.D. et al. Pl3-10474 

The Filmless Method of Streamer Chamber 
Memort Time Control and Measurement 

The method is described for streamer chamber memory 
time control and measurement using outgoing gas by means 
of the filmless spark chamber. 

The method is based on the generalities of the r:as 
discharge mechanism of both chambers. 

The investigation has been performed at the 
Laboratory of High Energies and the Laboratory of 
Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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0)l.HOH H3 Ba:>tmeHlliHX xapai<TepHCTHI< CTpHMepHOH KaMe

pw, pa6oraw~eH: B nyqi<e yci<opeHHWX qacruu .n.ocraroqHo 

BhiCOI<OH HHTeHCHBHOCTH /105 -'-- 10 6 \lacm./c/, .RBnJieTC.R 

BpeMJI naM.RTH, BenHqHHa I<OTOporo )l.On~Ha 6WTh OllTH

ManhHOH. 

BpeMeHeM naMJITH crpuMepHoH: I<aMephi npHHJITO cqu

rarh apeMJI, B reqeHHe I<oroporo c MOMeHTa npoxo~.n.eHHJI 

qaCTHUhl )l.O cpa6aThiBaHHJI KaMepbl nnOTHOCTh CTpHMepOB 

Ha cne.n.e qacTHUhl CHH~aeTC.R B)l.BOe /I/, B OT nuque OT 

HCKpOBOH, r.n.e npH 3TOM CHH~aeTCJI B)l.BOe J~eKTHBHOCTh 

perHCTpaUHH. Il03TOMY H3MepeHHJI BpeMeHH naMJITH npo

H3BO)l.JITCJI no COOTBeTCTBYffi~HM KpHBhiM 3aBHCHMOCTH nnoT

HOCTH CTpHMepOB B CTpHMepHOH KaMepe HnH J~eKTHBHOCTH 

perHCTpaQHH B HCKpOBOH OT BpeMeHH 3a)l.ep~KH B no.n.aqe 

BhiCOKOBOnhTHOrO HMnynhCa Ha JneKTpO)l.hl KaMepbi. 

IlpH HanonHeHHH KaMepbl qHCTWM HHepTHhiM ra30M /Ha

npHMep, HeOHOM/ BpeM.R ee naM.RTH )l.OCTHraeT COTeH MHKpo

CeKyH)l., qro CB.R3aHO C 6onhlliHM BpeMeHeM ~H3HH CB060)l.

HhiX JneKTpOHOB B HHepTHhiX ra3aX. ,An.R CHH~eHHJI BpeMeHH 

llaM.RTH HCnOnh3YWTC.R pa3nHqHhie KOHTpOnHpyeMbie npHMeCH 

JneKrpoorpuuarenhHhiX ra3oa 121 , uepo.RTHOCTh npununaHH.R 

CB060)l.HhiX Jnei<TpOHOB K MoneKynaM KOTOphiX BenHKa, Ha

npHMep $peOH /I< Jnera3 /3 ~ 0)l.HHM H3 TaKHX ra30B .RBn.R

eTC.R KHcnopo.n., H Ha6onee npocThiM MeTO.IJ.OM perynupoua

HH.R BpeMeHH naM.RTH .RBn.ReTC.R MeTO)l., npH KOTOpOM pery

nHpyeTC.R cKopocrh npo.n.yua pa6oqero ra3a qepe 3 KaMepy, 

a ecTeCTBeHHOe HaTeKaHHe B03)l.yXa B KaMepy CHH~aeT ee 

apeM.R naM.RTH .n.o rpe6yeMoro ypoBH.R, I<aK JTO peanH3oaa

HO B pa6ore14 /. 
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O,D,HaKo npu mo6oM cnoco6e perynupoBaHHJI apeMeHH na

MHTH CTpHMepHOH KaMepbl ero H3MepeHHe CBH3aHO C nony

l.feHHeM H o6pa6orKoii: <Pororpa<lJuii: rpeKoB qacruu .D.JIH onpe

,D,eJieHHH nJIOTHOCTH CTpHMepoB. ll03TOMY B03HHKaeT Heo6-

XO)l,HMOCTh B onepaTHBHOM 6ec$HJihMOBOM KOHTpone H npe,D,

BapHTeJibHOM H3MepeHHH BpeMeHH naMHTH KaMepbl Henocpe,D,

CTBeHHO B XO,D,e 3KCnepHMeHTa. 

llocKOJihKY B pa6oqux ycnoBHHX KaMepa HenpepwBHO 

npO,D,yBaeTCH, TO HMeeTCH BOJMO)f(HOCTh CY,D,HTh 0 BpeMeHH 

naMHTH C nOMOIUhlO YCTpOHCTBa, aHaJIH3HPYIOIUero BhiXO,D,H

IUHH HJ Hee ra3. TaK, B pa6ore 131 npe,D,JIO)f(eHo ycrpo:Hcrao 

B BH,D,e HOHH3aUHOHHOH KaMephl C pa,D,HOaKTHBHhlM HCToq

HHKOM BHYTPH. Co,D,ep)f(aHue npuMecu I 3JieraJa/ onpe,D,eJIH

noeL no cooraercTBYIOIUHM rpa,D,yupoBOl.IHhiM KpHBhiM. O,D,

HaKo paJpa6orKa H npHMeHeHHe raKoro ycrpo:Hcraa conpH

)f(eHo c onpe,D,eneHHhiMH TPY.D.HOCTHMH /BhiCOKoqyacTBHTenb

HhiH YCHJIHTeJib nOCTOHHHOrO TOKa B YCJIOBHHX CHJihHhiX 

HMnyJihCHhlX nOMeX OT pafioTaiOIUeH KaMepbi, 06HJaTeJibHOe 

HaJIHl.fHe pa,D,HOaKTHBHOrO HCTOl.fHHKa, HeOfiXO,D,HMOCTh B )l,O

nOJIHHTeJibHhlX YCTpOHCTBaX )l,JIH nepeBO~a HH$OpMaQHH B 

UHcPPOBYIO <lJopMy, Y.D.06Hyl0 ,D,JIH BBO,D,a B 3BM, H,D,p./, a CaMO 

ycTpoii:cTBo, no cyiUeCTBy, noJBOJIHeT nonyl.fHTh JaBHCH

MOCTh HOHH3aUHOHHOrO TOKa OT KOHUeHTpaQHH npHMeCHOrO 

raJa. 

AHaJIHJ MexaHHJMa pa6oThi CTpHMepHoii: H HCKpoaoB: 

KaMep noKaJan, l.ITO 6onee Y.D.06HhiM H l.fYBCTBHTeJihHhiM 

npHfiOpOM HBJIHeTCH 6ec$HJihMOBaH HCKpOBaH KaMepa HJIH 

HCKpoaoB: Cl.feTl.fHK c HMnyJihCHhiM nHTaHHeM, raK KaK 

KOOp,D,HHaT HCKpbl npH 3TOM He Tpe6yeTCH. 

0THOCHTeJihHaH nJIOTHOCTh 3JieKTpOHOB, OCTaBillHXCH Ha 

CJie,D,e l.faCTHUhl K MOMeHTy no,D,al.IH BhlCOKOBOJihTHOrO HM

nyJihCa, B HCKpOBOH H CTpHMepHOH KaMepax /5/ 

f- = exp [ - F ( T 3 , y ) ] 
0 

/1/ 

HBJIHeTcH cPYHKUHeii: BpeMeHH Ja,D,ep)f(KH T
3 

HMnynhca, ypoa

HH CO)l,ep)f(aHHH npHMeceii: B KaMepe y H, B006IUe rOBOpH, 

aenHl.fHHhi JaJopa d . 
3<lJ$eKTHBHOCTh HCKpOBOH KaMe phi Ha OCHOBaHHH pe

JYJibTaTOB pafiOThl /6/ 
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& = 1- exp [ - f n (1- e I d ) d ], 
Kp /2/ 

r ,D,e f - BepOHTHOCTh paJBHTHJI JiaBHHhl OT O,D,HOrO 3JieKT

poHa, n - y,D,eJibHaJI HOHHJaUHJI, e Kp - JiaBHHa KpHTH'ieC

KoH: .D.JIHHhi, d - JaJop KaMephi. 

Ecnu napaMeTphi BhiCOKOBOJihTHoro HMnynhca Ha 3JieKT

po,D,ax HCKpoaoB: KaMephi HeHJMeHHhi, To 3$$eKTHBHOCTh & 
onpe,D,eJIJieTCJI TOJihKO nJIOTHOCThlO 3JieKTpOHOB n, KOTOpaH, 

B CBOIO OY:epe,D,h, npH nOCTOHHHOM COCTaBe raJa H O,D,HOH 

H TOH )f(e HOHHJYIOIUeH cnoco6HOCTH 'iaCTHU JaBHCHT, co

rJiaCHO /1/, TOJihKO oT Ja,D,ep)f(KH T3 .Tio3TOMY npu HJMeHe

HHH BpeMeHH Ja,D,ep)f(KH BhlCOKOBOJlhTHOrO HMnyJihCa OT 

T
3 

=0 .D.O T 
3

= T; 3$$eKTHBHOCTh HCKpoaoB: KaMepw Me-
C" c- ... 

HJieTCJI OT 80 ,D,O '·-" H 

en (1-li>') n 
-----=-- /3/ 

En (1-& ) n ° 
0 

I1J paCCMOTpeHHJI MeXaHH:iMI't o6paJOBaHHJI CTpHMepa 

BbiTeKaeT, 'ITO Ka)f(,D,hiH 3JieKTpOH Ha CJie,D,e l.faCTHUhl C 

onpe,D,eJieHHOH BepOJITHOCThlO ,/.lOJI)f(CH )l,aTb JiaBHHY /a JaTeM 

H CTpHMep/, CCJIH BJaHMHhlC paCCTOJIHHJI Me)f(,D,y 3JieKTpO

HaMH HCKJIIO'ialOT CJIHJIHHe COCe,D,HHX CTpHMepOB. K TOMY 

)f(C ,eCJIH OT,D,eJihHhiC CTpHMephi pa3pernaiOTCJI Ha cPOTOnneH

Ke, HMeiOIUeH ,D,OCTaTO'iHYIO l.fYBCTBHTCJihHOCTh, TO llJIOT

HOCTh CTpHMepOB Ha CJie,D,e 'IaCTHUhl CBH3aHa C I1JIOTHOCThlO 

3JieKTpOHOB nponopQHOHaJihHOH JaBHCHMOCThlO, H BpeMH 

ITaMHTH OITpe,D,CJIJieTCH yCJIOBHeM 

~= ~ =0,5. 
no no 

Tor,D,a awpa)f(eHHe /3/ npeo6paJyeTCH K BH.D.Y /puc. 1/ 

0 ,1-\/1-& n o ' /4/ 

H, CJIC,D,OBaTeJihHO, BpeMJI naMJITH CTpHMepHOH KaMepbl paa

HO BpeMeHH 3a,D,ep:>KKH JanycKa HCKpOBOH KaMe phi, ITpH KO

TOpOM 3$$eKTHBHOCTh ITOCJie,D,HeH CHH)f(aeTCH ,D,O BeJIH'iH-
C' 

Hhi ~n • 

B pa60"'HX yCJIOBHJIX BpCMJI Ja,D,ep)f(KH He MO)f(eT 6hiTh 

CBe,D,eHO K HYJIIO H 06bi'iHO onpe,D,eJIJieTCJI annapaTypHOH 

Ja,D,ep)f(Koii: T , aenHl.fHHa KOToporo - 0,5. 10-
6 c. TaKoe 

3.an. 
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)l(e BpeMJI. 3aHHMaeT TepManH3aUHJI. 3neKTpOHOB Ha cne.n.e 

nocne npOXO)I(,LI.eHHJI. 'laCTHUbi /3/. 

Heo6XO.LJ.HMO OTMeTHTb, 'ITO pa6oTa CTpHMepHOH H uc

KpOBOH KaMep OCHOBaHa Ha O,LI.HOM H TOM )l(e MeXaHH3Me 

ra30BOrO pa3pJI.,LI.a - CTpHMepHOM. ll03TOMY BCe $aKTOpM, 

CBJI.3aHHbie C HOHH3aUHeH, ,LI.On)I(Hbl BnHJITb Ha o6e KaMepbi 

O,LI.HHaKOBO, a 3aBHCHMOCTb Me)I(.LJ.Y BpeMeHeM naMJI.TH CTpH

MepHOH KaMepbl H 3~eKTHBHOCTbiO HCKpOBOH ,LI.On)I(Ha co

xpaHJI.TbCJI O.LJ.H03Ha'IHOH. 

Ha puc. 2 npuse.n.eua $yuKuuouanbHaJI. cxeMa o.n.uoro H3 

B03MO)I(HMX sapuaHTOB ocyiUecTsneHHJI onucauuoro cno

co6a. HcKposaJI KaMepa 2, npo.n.ysaeMaJI raJoM, BbiXO.LJ.JIIUHM 

H3 CTpHMepHOH KaMepM J, 3anycKaeTCJI. OT YCKOpeHHbiX 

HnH KOCMH'IeCKHX 'laCTHU BhlCOKOBOnbTHMMH HMnynbCaMH 

$HKCHpOBaHHOH aMllnHTY.LJ.~ H ,LI.nHTenbHOCTH nocpe,LI.CTBOM 

C'leT'IHKOB TpHrrepa YCTaHOBKH HnH OT,LI.enbHOrO TeneCKOlla 

3 H reuepaTopa HMnynbCHMX uanpJI.)I(eHHH 6 'lepe3 6noK 
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Puc. 2. ~YHKijUOHaAbHa~ cxeMa 6ec~UAbMOBozo KoHmpoA~ 
BpeMeHu naM~mu cmpuMepHoii KaMepbl. 1 - cmpuMepHa~ 
KQMepa, 2 - UCKp06Q~ 6eC~UAbM06Q~ KQMepa, 3 - C'-lem'-IU
KU 3anycKa ucKpoBoii KaMepbl /mpuzzep ycmaH06Ku/, 4,8 -
nepec'-lemHble ycmpoiicmBa, 5 - 6AoK pezyAupyeMoii 3aoepJK
KU, 6 - 2eHepamop 6biCOK060Ab111HbiX UMnyAbC06, 7- ycmpoii
C11160 OA~ pezucmpaijuu ucKpbl, 9 - pezyA~mop npomoKa za3a, 
10- 3BM. 

perynupyeMoii Ja.n.ep)I(KH 5. HanH'IHe HCKPbi B KaMepe 

perHCTpHpyeTCJI YCTpOHCTBOM 7; nepec'leTHbie YCTpOHCTBa 

8 H 4 $HKCHpyiOT COOTBeTCTBeHHO 'IHCna cpa6a TMBaHHH 

H 3anyCKOB HCKpOBOH KaMepM, OTHOWeHHe KOTOpMX .n.aeT 

senH'IHHY 3$$eKTHBHOCTH. B Ka'leCTBe ycTpoilcTsa 7 MO)I(eT 

6biTb HCllOnb30BaH HMnynbCHbiH Tpauc$opMaTop, BMllOnHeH

HbiH Ha $eppHTOBOM KOnbUe H BKniO'IeHHbiH B pa3pJI..LJ.HYIO 

uenb KaMephl. 

TaKoil cnoco6 KOHTponJI speMeHH naMJITH cpaBHHTenbHO 

nerKo aBToMaTH3HposaTb. TaK KaK no.n..n.ep)l(aHHe speMeHH 

naMJITH CTpHMepHOH KaMepM B 3a,LI.aHHMX npe.n.enax paBHO-

3Ha'IHO no.n..n.ep)l(aP.HIO ua onpe.n.eneHHOM yposue 3~eKTHB

HOCTH HCKpOBOH KaMephl llpH onpe.n.eneHHOH 3a,LI.ep)I(Ke,To, 

o6pa6aTbiBaJI. noKaJaHHJI. nepecqeTHhlx ycTpoiicTB ua 3BM, 
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MO)t(HO nony'IHTh ynpasmnomu:H curHaJI Ha perymnop npoTo

Ka 9. 
B 3aKJIIO'leHue cne.D.yeT .D.o6aBHTh, 'ITO 3aBHCHMOCTh 

Me)t()l.y BpeMeHaMH naMHTH HCKpOBOH H CTpHMepHOH KaMep, 
B nepBOM npu6JIH)t(eHHH, .D.JIH pa6oqero .D.Hana3oHa .11.0 10-
15 MKC MO)t(HO C'IHTaTh JIUHeHHOH, npH'leM K03cPcPHUHeHT 
nponopUHOHaJihHOCTH 3aBHCHT OT napaMeTpOB BhiCOKOBOJihT
HOrO HMllYJihCa HCKpOBOH KaMephl H onpe)l.eJI.lleTC.ll npaK
TH'leCKH. TaK, npu ocymecTBJieHHH 3Toro cnoco6a KOHTpo
JIH speMeHu naMHTH cTpuMepHo:H KaMephi /7 I, 3KcnoHupo
sasrne:HcH Ha cuHxpo$a3oTpoHe OlUII1, speMeHu naMHTH 
CTpUMepHOH KaMephl 3-5 MKC COOTBeTCTBOBaJIO BpeM.ll na
MHTH 8- l2 MKC )l.JI.ll HCKpOBOH /KaMe phi/, 3anycKaBIIIeHC.ll 
OT KOCMH'leCKHX qaCTHU OT)l.eJihHOH CXeMOH COBlla)l.eHH.ll. 

ABTOPhl Bh!pa)t(alOT 6naro)l.apHOCTh r .<I>.AKUMOBOH, 
A.l1.3asropo.D.HeMy, H.I1.HuKonaesy, B.~.Py6uosy, npuHu
MaBIIIHM yqacTue B c6opKe u HaJia.D.Ke annapaTyphi, C.A.Xo
po30BY - 3a noMomh B ocymecTBJieHuu 3anycKa KaMephi. 
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