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B ,n:aHHOll c'raTbe rrpHBe,n:eHbl pe3YJIbTaTU H()CJIe,n:OBaHHll ra30pa3

Pfl,lUIoro ,n:eTeKTopa, aHO,n: KOToporo mmOJIHeH B BMe Ha60pa TOKO

rrpOBO.ILffil1HX JIlapHKOB. 11HTepec K 1'aKOMY ,n:eTeKTOpy 06YCJlOMeJi CJIe

.IJYlOOIlIMH rrpWIIIHaMl'I. lll.llPOKO paCllpoCTlJaIIeHHble MHororrpoBOJIOtffiPle Ka

Meph[ HMelOT HeKo'ropue 06ll1He He,n:()CTaTRH: 

I) ilOBepXHqcTb 8TH)( KaMep He MOlKeT HMe'rb rrpoHSBOJIbHOn cpop

Mil, HarrpHMep cipepH1J:ecRoil. 06uca!o HCrrOJIbsymcR lIJIOCKHe JIJ{60 IJ;Ii

JlliH,ll;pHqeCKHe K0111PHrypall,l'I1'I *. 
2) ilPOBOJIOKM B KaMepax HaXO.n;RTCH B H8rrpJllKeHHOM COCTORHRH 

H 8rrH30,n:n1J:eCKH PBYTCH. 

3) 3aTpy~eHo O.n;HOBpeMeHHoe 1'I3MepeHHe ,n:BYX KOOp.n:HHaT 1J:ac

THU rrpR perHcTpaUl'IR MHOrOqaCTRqn~ C06UTRn. 

3THX He,n:OCTaTKOB Jll'IT1l8HIl HrOJIb'I8TUe KaMepu /2-5/, B KOTOPhIX 

8HO,n: BHTIOJIHeH B BR.l(e Ha60pa HrJI, paCrrOJIOlKeHHhIX B JIlaXMaTHOM rro

pH.n;Ke C lllarOM B HeCKOJIbKO MHJlJlIDlleTpoB. O.n;HaKO pa60qBR rrOBepx

HOCTh 8Toro aHo,n:a (KOH1J:HKH HrJI) IDIIeeT HerrpSBRJlbHyD R lIJIOXO KOHT

pOJIHpyeMYD CPOPMY. HarrpRlKeHHOCTb aneKTpH1J:eCKOrO rro~ CHJlbHO MeHR

eTCH B,n:OJIb rrOBepXHOCTH SHo,n:a. A TaR KaK Ko~eHT raSOBoro YCR

JIeRl'IH 8KCIIOHeHIJ;IiaJIbHO SaBHCl'IT OT HalipREeHHOCTl'I rro~ Ha BHo,n:e, 

8TO rrpl'IBo,n:l'IT K peSKO~ SaBHCl'IMOCTR ~KTRBHOCTR perl'ICTpaUl'Il'I OT 

KOOP.ll:HHBTH llpowe.n;rnen 1J:BCTRUU, Hl'ISKofl o6men 8~eKTHBHOCTH ,n:eTeK

TOpa H K 060CTpeHHOn 1J:YBCTBHTeJIbHOCTH xapaKTepRCTHK KaMepbl K Ha

~eHl'ID ITl'ITaHHH ,n:eTeKTOpa. ne~CTBHTeJIbHO, B OIlHC8Hl'IH Hso6peTe

HHR /6/, B KOTOPOM pesKaH SaBl'ICl'IMOCTb ~KTRBHOCTH perHCTpaUl'Il'I 

KrOJIbQaTOrO aHo,n:a OT KOOP.ll:HHBTH qaCTRUU 6UJla HCIIOJIbSOBaHa, IlOKa

* B fla60paTOPHH ?¥epHhIX rrp06JIeM OHRM 6HJla RCCJle,n:OBaHa rKllep6oJlH
qeCKaH KaMepa I/. 
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saBO, 'q'f0 YEe HB paCCTOmml! 0,8 UN OT OCl! BI'JIli sqxpeKTHBHOO'l'I> pe

l'ilOTparID: lI'BCTlilll; 6JmSRS R HYJIJ). B pa60Tax /2-5/ .lUiHHWC 06 sqxpeK

THBHOCTH HeT. o.ltHaRO C'IeTHaa xapaKTepHcTBKa RaMepH /2/ He DeeT 

OKOJILRO-HH6y.Ill> BHp8J[eHHoro MaTO; ,l{IISrrSSOH Harrp.IDKeHH:I!. B KOTo

poM OROPOCTl> O'leT3 ltocurSeT MSKCHMYMS. He rrpeBjIDJSeT 20 B. 

MHTepecHUe pesyAbTBTU danK no~eHH B lteTeKTope C O.ItHH0'l

HUM WTHPDKO~ BHOltOM H Hac~o:l! B BH.Ite WBpHRa 17. 8/. 3'1'0'1' lte

TeRTop pa60Tan B rrpono~oHs~HOM peMBMe. C peHTreHOBCKHM HC

'l'OqHHKOM 55 f:'c. npH 5,9 RsB no~eHo sHepreTH'leCROe paspeweHHe 

20% H npocTpaHCTBeHHoe paspeweHHe I MM. 

KOHCTP~ HccneltOBaHHo:l! HSMH MHOroaHO.ItHo:l! KaMepU paSM9

POM 15xI5 OM C aHO.ItaM>i B BH.I\e rnapmtOB np9ltCTaBJI9Ha Ha Plic. I. 

KaMepa OOCTOHT HS nYJC llJIOCKHX KaTOltOB (I, 2) Ha paCCTO.f.IH.iIR II MM 

.Iijlyr 0'1' .Iijlyrs, KOTopoe 88.ItSeTca HSo.:rrJDJ;I'!OHHO:l! paMKol! (6). B Me

ltHaHHol MOCKOCTH RaMepu C msrOM I5 MM YCTaHOBJIeHH CT~HHe ws

pHm!! (3) .ItHSMeTpoM 2 MM. \llapmtH npHBapeHll K BllBOltaM (5), ROToplle 

BllllOJIHeHH 113 JISTytlHOl! npOBOJIOKH ,n;IUlMeTpoM 0,8 MM. JJ.rur H30Jl.J'1!Um 

BllBOltOB 0'1' KaTOltS ~T !pTopollJIaCTOBlle HSOJIJiTOPll (4). IDapmm 

qepes 0.ItHH (B WaxMBTHOM noPRltKe) rro~eHll K nOJIO~TeAbHOMY rro

JI1)Cy HCTO~ nHTaHHR H 06pasym aHO.n; KaMepbl; OCTanDHHe wapHKH 

COe.D;BHeHH C KaTOltOM. KaMepa rrpo.n;y:aaeTca rssoBo:l! CMeC:bD HS apro

HS, MeTaHa H MeTHJI8JIR B COOTHoweHHH (3:I:I). 

3 4 6 

PHO. I. .ll.OToKTO P "IaOTlll; 	C aHO.ItSMH 13 13Hlt9 rnapmt013 : 

(I) - B9PXHd KaTOlt. (2) - Hlll!I:l:Udi KaTOlt, (3) - rna

POB1l9 aHO.n;u, (4) - HSo.naTOPll, (5) - llpOBO~H, 

6 	- HSCl.lIJl:W{OHHM paMKa. 
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IIpH HCc.n9ltOBaRRH pa60Tll RaM9pll C nOM~ 

fl-HCTO'!:HHKa 90S", H WHpOKOIIO,lIOCHOrO yCWIRTeJLR: (rroCTOJiHHSa IDi

TerpHPOBaHHR ~ 5 HC) MIl He Ha6J1XUJ;aJIH HHKaKHX CHrHaJIOB, aMllJIH

Ty.n;a TORa KOTOpliX Ha BliXo.n;e RaMepll npeBllWaJla 6u I MKA, .n;o Tex 

rrop, nORa HanpJPleHHe Ha KaMepe He .n;OCTHraJlO u.. = 4,5 KB. Ha'IHHaa 

C IL. = 4.5 KB. Ha BllXOlte KaMepbl 1I0RB.JIJll)TCa CHrHBJIU C aMllJIHTy;ItO:l! 

TOKa 0,3 MA, .Il;JIHTeAbHOCT:b1l nepe.ItHero !PPOHT!'! IO HC, .Il;JIHTeAbHOCTbIl 

CnMa 75 HC. IIpH ltaJI:bHeitmeM noBllWeHHH HaIIplDlteHHR pacTeT lI'BCTOTa 

H SMTIJIHTyltS CHrHaJIOB. 

Hs PRC. 2 nORa3aHa 3aBHC:I'lMOCTl. cpe.ItHe:l! aMllJIHTY.D;ll CHrHaJIOB 

C KaMepbl 0'1' Harrpmr.eH:wt, Ha pl!c.3 - iPoPMa aMllJIHTY,Il,HOrO pacrrpelte

JI6H:wt CHrHBJlOB rrpH paSHIiX HanpSllKeHHRX ImTBHHa K8.Mepu, Ha pl!c.4 

C'IeTHHe xapaKTepHCTHKH KaMepll. IIPH H3MepeHHH C'I6THIiX xapaKTePHc

THK rropor perHcTpa1l;HH CHrHaJIOB COCTBBJIJiJI I5 MKA. JJ.rur H3MepeHHR 

~KTHBHOCTH KaMepll HCrrOAb80BaJICR TeJleCKOn us 3 CUHH~OH-

HIiX C'leT'lHROB, KOTOPl:li! Bu.n;eJIJiJI KOCMH'leCKHe '1SCTB::UbI, rrpoxo.ItfDltl!e 

'lepes KaMepy, H BH.n;aBaJI cTpo6-HMIIYAbc .n;JI1'ITeJI:bHOC'l'I>1I 300 HC. TaKM 
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Pac. 2. SaBacHMocTb Cp9.ItH9i ~- Pac. 3. AMIwl:TY.ltBY8 pbcIIPe.n;eJIemm 

TYl1JJ. ClIlI'UaJIS OT Hanp!lll9H.Wl mtTa.HHJl'. CHrHaJIOB lIPa paSlili'l JI8JI,pJDl8BHJiX 

KaMepu. llHTa.HHJl'.. 

3 

http:Hanp!lll9H.Wl


... PHC. 4. CqaTHae xapaRTepllcT~ Ka

~t~
;;i: to Mapu: saBMCllMOCTa CRopocTa C'leTa 

200 

Ld 
45 .5 7 

Ka;'dapu npM o6J:ryqeH.l.m aa J3 -'lac

160 TKUaMH, ~aRTHBHoCTR peracTpauaa 

120 (e) ROCMHqeCRliX qaCTKU a HHTaHCaB

HOCTa IllYMOBax llMIlYJII:,COB (C ) 0'1' meo 
H8.np!1lKaHIDl illlTaHllil Ra'l1epa. 

40 

8 LlKB 

~Te~bHOCTb COOTBcTcTByeT pasopocy BpeMeHH 3JIeRTpOHOB B 

KBMepe OT MeCTa HX OOpa30BaHlHI .f(O aHO.f(a. 

Ms rpa~OB. npe~cTa~eHHax Ha pHc.4, c~e~eT, 'ITO wapHKO

BaR KaMepa XBpaKTepH3yeTC.fI BI.lCORO:i1 3qxpel(THBHOCTI,IO perl1.CTpall;HH 

sap.FlllteHHllX 'lacTHI.\ ...." 98% H HMeeT UHlPOKHH Mana SOH pa60'lHX HarrpR

lKemdl AU ~ I KB. O~aKo BO BceM pa60'leM .IlHana30He B KaMepe 

Ha~DTCR HCKpoBae npoooH no rasoBoMY 06~eMY. Mx 'laCTOTa HeBe

.1IIiOt8 ( ..... 0.1 c-I) H ORR He CHIDKaDT SaMeTHHM oopa30M ~eKTHBHOCTH 
KBMepH. ITPOCTBR .IlH0~0-pe3RCTHBHaJI uenO'lKa Ha~eKHO sa~aeT 0'1' 

nOBp~eHKft BXo~oft KaHa~ YCRHHTenR, HO Tpe6YDTCR Cnell;HaJII:,HHe 

MepH ~ nO~BBHeHH.ff aneKTpH'leCKHX HBBO~OK B coce~ uensx nPH 

:lIClCpOBfn npo60sx B KeMepe. Mrl He CMOr~ YCTPSHHTl> llT:I!I npo60H 3a 

CqeT BaPEBUHH COCTBBa rasoBOft CMeCR B KaMepe :II HSMeHeHHR ee KOH

CTPymnnr· 

~ onpe~~eHHR sarpyso'lHO~ cnoc06HOCTR KaMepH MI.l HSMepRnR 

ee ~KTHBHOCTD K KOCMH'leCKKM ~aM nPH ~onO~Te~HOM oo~e

mu!. KBMepl:l: fl-RCTO'1HW<OM.OKBSaJIOCb.'lTO IIpR SaI'PysKa"'I04 qaCT.·c-I 

Ra O~ mapoBOI aROA ~9KTRBHOCTb RaMepu Ha nnaTO cqaT-

Hoi xapaKTePKCTBRH naAseT AO 70%. 3'1'0 cooTBeTcTByeT AnHTe~bHOCTH ,...... 
Mep'l'BOrO BpeMeHlt nOMe Cpa6STI:l:B8HH.ff mapoBOro aHOM l..,., = 40 MKC. 

KpoMe Toro, Heo6xo~0 yqHTUBaTb, 'lT0 rrpH TaKol sarpysKe 

4. 

·l 
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IHO 4 'laCT •• c- Ha 1 mapRK) Ha'laJIO MaTO C'1eTHo:i XapaKTeplilCTlllui 

CM91l!aeTCR BBepx ITO HarrpmK9HI1.lO Ha ,." 2 I'B. 

06cy.n;m~ TeITepI, MexaHHSM raSOBoro pa3PM8 B l:JapHJ\oBoll Ka

Mepe. COBOKyITHOCTb xap8KTepHcTHR KaMephl (OOJlI,UlaR ar.m}mTY.D;a cnr

H8~, ero MaJI8R ,I(.JU1TeJ1bHOCTI" BHe38lUIoe nORB.}]8HHe CHI'HaJIOB Cpa3y 

60~lllOH 81AIIJmTY.D;11 npH IIOBlIweHHH H8np.RJKeflH.FI) OtIeHb IToxoJ!(a Ha xa

paKTepHcTHKH CSMor8cmuerOC.FI CTpm,lepHoro pel!GfM8 p860Tl1 npoBOJIOtI

HHX y~ep /9/. Ocooo HyxHO OTMeTHTb M8JIyro ~TeJlbHOCTI, CHrH8JI8. 

3JIeKTpH'{eCKoe rro~e BO.JlllSH 1Il8PHKB pa.JJ;I1yca 1 MM HI.leeT MeHI,UlYlO H8

rrpmKeHHOCTl> H cnanaeTMe.IJ;JIeHHee , '{eM B6lill3H TOHlwli npoDO~OKH 

(.D;HaMeTpOM ~0!1 MM). BcJIe;nCTB1W 3TorOI!.MIlYJILC TOJ\8 OT ~BH)j(eHHR 

nOJIOl!WTe~HliX IWHOB B W8PI'l!WBoll RaMepe ,I(OJJlKeH HMeTI, 6o~myIO .I(,lI'"d

Te~HOCTl> ..... 0,5 MKC. (B npoBOJIO'lHax K8rt.epax 8Ta .D;.JllITeJIbHOCTI, 

IDIleeT M8CWT80 10 HC). 1103TOMY H86JIlO.D;8eM1111 Cl1rH8J1 .Il.JIHTe~HOCTI,IO 

~75 HC MOlKeT OUTb ooyc~o~eH TOJII,RO 8JIeRTpOH8MH, COOHp8~HMI'lCR 

C paCCTO.ffHH.ff B HeCKO~KO M~eTpoB OT rronerrrHOCTI! ru8poBoro 

aHO~8. 

KaK B~O, npIDlleHeHHe aHO~OB B ~e m8pHKoB rrOSBOJIReT cos

~aTL MHoroaHo~a~ .D;eTeKTop tIaCTRU C BUCOKOll 3~KTHBHOCTI,IO H 

illHpOKHM MaTO CqeTHO~ xapaKTepHcTKKH. O~aRo HeBl1COKaR sarpyso'l

HaR crrOCOOHoCTb wapllltOBO~ KaMepH OrpaHH'IHBBeT BOSMOKHOCTH ee 

ITpHMeHeHM. MCKpoBue npo60H, conpoBOlKASl!Jlll!e pa60Ty KaMepH, XOTR 

:II pe.D;KH. HO Tpe6ym crreIl,lIaJ1l>HHX Mep 38lIll'ITU pemcTPRPYDl4el am:Ia

paTypN. TeM He Menee, B Tex MY'laRX. Kor~a HeOOXO~OCTb COSA8

HH.ff HBAeJl!J:l.OrO .D;eTeKTopa MOltHoi! q,op.lH (Hanpm.!ep, B BII,ll;e *P:II

qecRol rroBepXHOCTH) RHH Tpe60B8Hl!e AByxROO~aTHO~ perHCTpaIJ;HH 

MHoroqaCTH'lIDlX c06um BucTyITaeT Ha nepBl:llt ~, mapRKoBaJI KB

Mepa MoxeT npe.D;CTaBn.ffTb HHTepec ~ paccMoTpeHRH. 
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TpaBKHH B.ll., Xa3HHC ~.M. 13-87-91 
ra30pa3p~~rn ~eTeKTOp ~aCTH~ C aHOAaMH 
B BHAe ma-pHICOB 

OnHcaH HPBblil: ra30pa3PHP;Hbrn AeTeKTqp l.IaCTH~, aHO)J;bl KO
Toporo rrpeACTaBJlJ'!IOT C06QH Ha60p mapHKOB p;HaMeTpOM 2 MM. 
~eTeKTop pa60TaeT B CaMQraCHmeMCH cTpHMepHoM p~Me, 
HMeeT BblcOKYIO 34xi>eKTHBHQCTb H mapOKoe nnaTO Cl.Ij'!THOil: xapaK 
TepHCTHKH. IIpep;enbHaH CKOPOCTb Cl.IeTa l.IaCTH~ Ha OAHOM ma
pHKe 2,5. \04 c-I. npHMetleHHe mapHKOBoro aHop;a 110!lB0J1HeT 
C03AaBaTb HaAe~H~e p;eTeKTOp~ cnOXHOH ~OPMhI. B H~ eCTeCT
BeHHNM o6pa30M Mo~eT 6~Tb opraHH30BaHa ABYXKoop~HaTHaH 
perHCTpau,HH MHOrOl./aCTHl.IllbIX C06I>1THH. 

Pa60T;i BblIIonHeHa B na60paTopHH Hp;epHblX rrpo6,neM OllJill. 

npenpHHT 061.e,!I.HHeHHOro HHCTKT)'Ta lI.I1epH~x HCCJleAOBlU'lidI. ,I{y6tta 1987 

ITepesop; O.C.BHHorpa.o;oBoil: 

Travkin V.I., Khazins D.M. 13-87-91 
Multipin Gas-Discharge Particle Detector 
with Ball-Tipped Anodes 

A new gas-discharge particle detector, whose anode is 
a set of balls 2 mm in diameter is described. The detec
tor operates in the self-quenching streamer mode, has 
high efficiency and a wide counting characteristic pla
teau. The maximum rate of particle counting at one ball 
is ~2,S' 104 s-I. The ball'-shaped anode allows making re
liable complex-shaped detectors. Two-coordinate detection 
of multiparticle events can be naturally organised in 
detectors like that. 

The investigation has been perfoIT'led at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint institute for Nuclel\T Research. Dubna 1987 


