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AnexceeB r.n .• X03HBC Jl.M., Kpyrnoa B.B. Dl3 • 12027 

CaMoracsmtanca cTpaMepm~A pa3pru:t a npoaono'lnoA JtaMepe 

nony'lellbl 4K>rorpa~B pa3pllll8 B npOBOnO'IIIOil K8Mepe, DOK83bJBlllOUUle, 
'ITO accnenonaHHblli panee '8 na6opaTopHH SUiepHbJX npo6neM OH~H 'cnnbuo
TO'IBblli pelKnM•/1, 2/ o6ycnoBJieK o6pa30B811HeM CTpHMepOD1 38TYX8101UHX D UeOll
HOpOllHOM none caraanbaol npoaonoKH. 

Pa6oTa BbiDOliHeHa B na6opaTopna HJlepBblX npo6neM OH~H. 

fipenpHHT 06'bellKileHKOI'O KJICTHTyT8 HJlepKblX HCCne.aoB8KHA. ny6H8 1978 

Alekseev G.D., Khazins D.M., Kruglov V.V. Dl3 • 12027 

Self-Quenching Streamer Discharge in a Wire Chamber 

It is shown that the "high-current mode" of wire chamber perfor-
mance 11.2/ {recently investigated in the Laboratory of Nuclear 
Problems, JINR) is due to the formations of streamers which quench 
themselves in the inhomogeneous electric field of a signal wire. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Reseorch. Dubna 1978 

B pa6oTe Ill 6wno noKa3aHo, 'ITO B nposono'IHLIX 

KaMepax C ,IJ;OCTaTO'IHO TOJICTOH CHrHaJII.HOH npOBOJIOKOH 

H onpe,ll;eJieHHLIM ra30BLIM 3aUOJIHeHHeM cy~eCTByeT Ka· 

'lecTseuuo uoswi "cHJILHOTO'IHLii" pe)KHM ra3osoro ycu

neHHB, xapaKTepHCTHKH KOTOpOrO He 06bBCHBIDTCB HH O,IJ;• 

HHM H3 H3BeCTHLIX MeXaHH3MOB ra30BOrO pa3pB,IJ;a B npo· 

BOJIO'IHLIX KaMepax. 3TOT pe)KHM xapaKTepH3yeTCB 60JIL· 

woi aMnJIHTYAOi cHruana A = /0,274/ MA npH ue6onL· 

WOM aMUJIHTy,IJ;HOM pa36poce !'J.A/A"" 40~. ,lJ;JIHTeJILHOCTL 

CHrHaJia Ha UOJIYBLICOTe COCTaBJIBeT t ,., 40 HC. IlOCJie 

npoxo>K,~J;eHHB 'laCTHnw 'lepe3 KaMepy 6noKHpyeTcB ue6onL· 

WOH y'laCTOK CHrHaJILHOH npOBOJIOKH; 3~eKTHBHaB BeJIH· 

'IHHa UpOH3Be,IJ;eHHB ,IJ;JIHHLI 3TOrO y'laCTKa Ha BpeMB, B Te· 

'leHHe KOTOpOrO OH OCTaeTCB He'lyBCTBHTeJILHLIM, /"MepT· 

BaB 30Ha"/ COCTaBJIBeT e"' 30 MKC•CM. Pe)KHM CTa6HJieH, 

'ITO npOBBJIBeTCB B 60JILWOH WHpHHe UJiaTO C'leTHOH xapaK· 

TepHCTHKH /-1000 B/ H UOCTOBHCTBe BeJIH'IHH t H e 
B 06JiaCTH UJiaTO. IlpH HCCJie,IJ;OBaHHH BJIHBHHB ra30BOrO 

COCTaBa Ha pa6oTy npOBOJIO'IHOH KaMepw/2/ 6LIJIO 06Ha· 

py)KeHO, 'ITO B O,IJ;HOH H TOR )Ke KaMepe MO)KHO UOJIY'IHTL 

KaK CHJILHOTO'IHLii pe)KHM, TaK H reirepoBCKHi. O,iJ;HaKo 

nepeXO,IJ; K UOCJie,IJ;HeMy B03MO)KeH TOJILKO UpH yMeHLWeHHH 

CyMMLI opraHH'IeCKHX ,IJ;06aBOK ,IJ;O ypOBHB- /10730/~. 
HcnoJIL30BaHHe CHJILHOTO'IHoro pe)KHMa o6ecne'IHBaeT 

BLICOKYID UOMeX03a~~eHHOCTL KaMepLI H ll03BOJIBeT yn· 

pOCTHTL 3JieKTpOHHKY CbeMa HH4!0pManHH. 3arpy30'IHaB 

CUOC06HOCTL KaMepbl nponopnHOHaJILHa ,IJ;JIHHe CHrHaJILHOH 

npOBOJIOKH £, UpH yCJIOBHH paBHOMepHOrO pacnpe,ll;eJieHHB 

3arpy3KH B,IJ;OJIL npOBOJIOKH, H UpH f ~ 1 M CTaHOBHTCB 

cpaBHHMOH C TeM, 'ITO MO)KeT 6LITL UOJiy'leHO B nponop· 
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IUIOH8.JibHOM pe)I(HMe. IlpHMeHeHHe CHrHa11bHOB npOBOJIOICH 

6011bWOro ,D;HaMeTpa /50·H00/ MKM o6nerqaeT H3rOTOB· 

11eHHe 6011bWHX ICaMep. Pecypc pa60Tbl ICaMepbl COCTaBJIJieT 

-7 • 109 'laCTH~ Ha 1 CJK ,D;11HHbl CHrHa11bHOB npOBOJIOKH. 

B HaCTOJilllee speMJI B CH11LHOTO'IHOM pe)I(HMe ycHneHHJI 

pa6oTaeT CHCTeMa nonyMeTpOBbiX ,npeiciiOBbiX ICaMep /3/ , 

B ICOTOpbiX D011y'leHa ICOOp,D;HHaTHaJI TO'IHOCTb ±0,13 MM. 

C ~e11bl0 BbiJICHeHHJI MeXaHH3Ma ra30BOrO YCHJieHHJI 

B CH11bHOTO'IHOM pe)I(HMe B ,naHHOB pa6oTe DpOH3Be,D;eHO 

ciloTorpaciiHPOBaHHe pa3pJI,na B KaMepe. HcnonL30BanacL 

ICaMepa C CHrHa11bHOB npOBOJIOICOB H3 6epH1111HeBOB 6pOH3bl 

,D;HaMeTpOM 50 M KM, HaMOTaHHOB C war OM 10 MM. BLICOICO • 

B011bTHble n1IOCICOCTH HaMOTaHbl npOB01IOICOB H3 6epH1111He· 

BOB 6pOH3bl ,D;HaMeTpOM 100 MKM C warOM 2 MAC napa..n· 

11e1ILHO CHrHa11bHbiM npOBOJIOICaM H y,naneHbl OT CHrHa11bHOB 

DJIOCKOCTH Ha ±8 MM. KaMepa 3anonHJI11aCL cMeCLJO apro

Ha, MeTaHa H MeTH11a11JI B pa311H'IHbiX nponop~HJIX npH 

aTMoccllepHoM .nasneHHH. IlepneH.D;HKY11JipHo K KaMepe I c To'I

HOCTLJO ±0,2° I HanpaB11JI11CJI ny'IOK peHTreHOBCKHX clloTo

HOB c :meprHei - 8 K3B I K - cepHJI Cu I, ,nHaMeTp KO

Toporo He npesbiWan 0,2 MM. Ilono)l(eHHe ny'IKa Bbi6Hpa

nocL TaKHM o6pa3oM I puc. 1/, 'IT06bl 311eKTPOHbl, o6pa-

3YJOlllHeCJI B pe3y11bTaTe HOHH3a~HH, C06Hpa11HCb K CHr· 

Ha11LHOB npOB01IOKe B,D;011b CH110Bb1X 11HHHB 311eKTpH'IeCKOrO 

DOJIJI B y3KOM yr1IOBOM HHTepsane ±15°.~0TOrpaciiHpOBaHHe 
npOH3BO,D;H110Cb 06'beKTHBOM C ciloKyCHbiM paCCTQJIHHeM 50 MAC 

H OTHOCHTe11bHbiM OTBepCTHeM 1:2 Ha nneHKy H30DaHXpOM 

THD-29 'IYBCTBHTe11bHOCTb10 8 0,85"" 2000 e,D;HHH~ rOCT 

B MaCWTa6e 1:1. ,lJ;11HTe11bHOCTb 3KCD03H~HH KOHTp011HpO • 

sanacb no 'IHcny HMnynLcos N, 3aperHcTpHposaHHbiX Ha 

o6nyqaeMoi nposonoKe. CKopocTL c'leTa cocTaB11JI11a 

-200 c-1. 

Ha puc. 2 npe,ncTasneHbl clloTorpaciiHH pa3pJI,na, nony

'leHHble B nponop~HOHa11bHOM /a/, reirepOBCKOM /6/, npo· 

Me)l(yTO'IHOM /a/ H CH11bHOTO'IHOM /z,o/ pe)I(HMaX pa60Tbl 

KaMepbl. ra30Bb1B COCTaB H HanpJI)I(eHHe nHTaHHJI KaMepbl 

U npH Bbl6ope pe)I(HMa ycTaHaB11HBa11HCb B COOTBeTCTBHH 

c pe3y11LTaTaMH pa6oTbl 121. Pacnpe.neneHHe cseTHMOCTH, 

KOTopoe Ha61110.naeTCJI Ha clloTorpaciiHJIX I puc. 2z H 2o/, 
XOpOWO 06'bJICHJieTCJI CYMMapHbiM H311y'leHHeM Ka TO,D;OHa • 
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Puc. 1. Cxe.Ma ~o•ozpa~upoaaHUJI. IloKa3aHt.l Hanpae.taeHue 
ny~Ka peHJIZ€H06CKUX ~OJIOH06 /WJipUX06aJI .IIUHUJI/ U KOH· 
~uzypaijUJI 3.11€KJipU~€CKOZO nO.IIJI 6 Ka.Mepe. 

npaBJieHHbiX CTpHMepOB, pacnpOCTpaHJIIOlllHXCJI OT CHrHaJIJ.• 

HOB npOBOJIOKH B,D;011b CH110Bb1X 11HHHB 311eKTpH'IeCKOrO n011JI • 

IlpH'IeM, pa3BHTHe pa3pJI,D;a He 3aBepwaeTCJI HCICpOBbiM npo· 

6oeM 6naro,napg raweHHIO CTpHMepa npH ,D;OCTH)I(eHHH HM 

cna6oro nonJI. Pa3pJI,nbl TaKoro THna /caMoraCJilllHeCJI 

CTpHMepbl B HeO,D;HOpO,D;HOM none/ Ha61110,D;a11HCb ellle Jle-
60M I 41 B 1936 ro.ny. YKa3aHHJI Ha B03MO)I(HOCTL cyllleCT

sosaHHJI cTpHMepos B nr,oso1IO'IHbiX KaMepax 6~a~nH nony

'leHbl He.nasHo B pa6oTax 5 ·6 1. 

TaKHM o6pa30M, HMeiOTCJI OCHOBaHHJI nonaraTb, 'ITO 

CH11bHOTO'IHbiB pe)I(HM JIB11JieTCJI no CBOei npHpo,ne CTpH· 

MepHbiM. MO)I(HO npe.nnono)I(HTL TaK)I(e, 'ITO B pa6oTax, 

B KOTOpbiX Ha61110,D;a11CJI "orpaHH'IeHHOreirepOBCICHB" pe • 

)I(HM 17,8,9( 3cllcileKTbl "MarH'IeCKOB" CMeCH 110,11,51, a TaK)I(e 

HeKOTOpbiX ,npyrHX pa6oTaX I 12 •131 , aBTOpbl, no CYllleCTBY, 
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HMeJIB ,neno c npoJisneHHJIMH caMoracJimerocJI CTPHMep
uoro pa3pJI,na. 

KaK su,nuo H3 clloTorpaclluii: I puc. 2z H 2ol, see cTpH
Mepw uanpasneuw B o,nuy cTopouy - Ty, c KOTopoii: npuxo
AJIT ,npeii:ciiYJOmHe 3neKTpOHW. 3TO JIBneHHe MO)I(JIO HCDOnL-
30BaTL ,nnJI ,nononHHTenLHoro onpe,neneHHJI Koop.nuuaT qac
THu;, B qacTHOCTH ,nnJI peweHHJI neso- npasoii: ueonpe,ne
neHHOCTH s ,npeii:clloswx KaMe pax I auanorHquo TOMY, KaK 
3TO ,nenaeTcJI B KaMepax, pa6oTaromux B nponopu;HouanL
HOM pe)KHMe 15•141 1. 

B 3aKnroqeuHe asTopw swp~aiOT ua_ne)K_ny, qTo cTpH
Mepuwii: pe)KHM 6naro,napJI 6onLwoii: aMnnHTy,ne cHrHana, 
xopoweii: noKaJIB3an;HH pa3pJI,na H csoeii: cTa6HnLHOCTH uaii:
,neT ,nocTaToquo WHPOKoe npHMeHeHHe s nposonoquwx Ka
Mepax. B To )Ke speMJI ,nam.ueii:wHe Hccne,nosaHHJI 3Toro 
Mano H3yqeuuoro JIBneHHJI - caMorac•merocJI cTpHMepa -
MOryT OKa3aTLCJI none3HWMH He TOnLKO AnJI npaKTHqeCKHX 
DpHnO)KeHHH, HO H ,nnJI pa3BHTHJI TeOpHH CTpHMepHoro 
pa3pJI,na. 

ABTOPW 6naro,napuw B.B.KapnyXHHY H H.A.KanHHH
HOii: 3a DOMOmL B H3MepeHHJIX, ,ZJ;.6.IIOHTeKOpBO H A.fi».IIH
capesy 3a none3HLie ,nHcKyccHH. 
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