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eTa6~nbHOCTb pa60T~ nnaCT~KOB~X CTp~MepH~X Tpy60K111 RBnReTCR 
Ba~H~M ycnoB~eM 06ecne4eH~R HaAe~HOCT~ C03AaBa eM~X aAPOHH~X Ka
nop~MeTpOB YCTaHOBOK AEJ14>(.1/2/, OPAL 131 ~ ALEPH 141/J13n, LlEPH/. 
(.1 MelOlll~a::icR onblT pa60Tbi C nnaCT~KOB~M~ Tpy6KaM~ B pelK~Me caMora
CRllleroCR cTp~MepHoro /ere/ pa3pRAa nOKa3~BaeT, 4TO Ha~6onee pac
npOCTpaHeHHoa::i np~4~Ho~ OTKa3a 3T~X AeTeKTopOB RBnReTCR nORBne
H~e ~ nOCTORHHoe HapacTaH~e TeMHOBoro TaKa B aHoAHoa::i ~en~. 

AMnn~TYAa pa604~X c~rHanOB np~ 3TOM 3Ha4~Tenb HO naAaeT. TaKo~ 
TOK 06~4HO He conpOBOlKAaeTCR 3aMeTH~M~ WyMOBbIM~ ~MnynbcaM~. OT
Me 4eHO, QTO 06nY4eH~e Tpy6K~ ~CT04H~KOM ~OH~3~pylOlilero ~3ny4eH~R 
cT Io1 Myn~pyeT nepeXOA pa60Tbi Tpy6KIo1 B TaKoa::i pe~~M. 

HaM~ 6bln~ npOBeAeHbI wccneAOBaHIo1R C L\enblO HaXOlKAeH~R np~4~Hbl 

YKa3aHHO~ Bblwe HeCTa6~nbHOCTIo1 B pa60Te AeTeKTopOB. HccneAOBaH~R 

npOBOA~n~Cb Ha npo4>~nRx C ce4eH~eM 9x9 MM2, nOCTaBneHH~X B OHR(.1 
1013 INFN /4>pacKaT~, (.1TanIo1R/. B Ka4eCTBe aHoAa ~cnonb30BanaCb 
nocepe6peHaR npOBonOKa ~3 6ep~nn~eBoA 6POH3~ A~aMeTpOM 105 MKM, 
COCTaB ra30Boa::i CMec~ - aproH-~306YTaH B nponopL\101 1o1 1:3. AnR YAo6
CTBa Ha6nIOAeH~R BepXHRR pe3~CTIo1BHaR Kp~WKa co C4eT4~Ka 6~na 
CHRTa, ra30BbiA neHan cBepxy He nOKp~BanCR 3KpaHOM ~ ~Men np03
pa4Hoe OKHO ~3 MaAnapa. npOBepKa nOKa3a na, 4TO Ae$eKTbl KOHCTPYK
TIo1BH~X 3neMeHTOB Tpy6K~ /npOBonOKa, KOH~eB~K~, nOAAeplKK~, Mexa
H~4eCK~e HeT04HOCT~ B ~3rOTOBneH~~/ He RBnRIOTCR OCHOBHoA np~-
4~HO~ OTKa3a AeTeKTopOB. 

rnaBHOH np~4~Hoa::i Ha6nlOAaeMOH HeCTa6~nbHOCT~ pa60Tbi AeTeKTopOB, 
KaK Mbl nonaraeM, RBnRIOTCR CBoa::icTBa pe3~CT~BHoro nOKp~T~R KaTOAa. 

Ha plo1c.l npeACTaBneHa 3aB~C~MOCTb HanpRlKeHIo1R, np~ KOTOPOM pa
60Ta Tpy6K~ CTaHOB~TCR HeCTa6Io1nbHOH, aT Ben~4~Hbl conpOT~BneH~R 

nOBepXHOCT~ KaTOAa. AnR 3T~X ~3MepeH~a::i ~cnonb30BanaCb yrnepoAHaR 
npoBOARlilaR KpaCKa Ha OCHOBe MeT~n~306YTlo1nKeTOHa,nonY4eHHaR ~3 
INEN /4>paCKaT~/.epeAH~A pa3Mep 3epHa yrnepoAa B 3TOa::i KpaC Ke CO
CTaBnReT OKono 1 MKM.KpacKa HaHoc~naCb nYTeM pacn~neH~R ~3 nynb
Bep~3aTopa. AnR AaHH~X, o603Ha4eHHblx cnnOWHblM~ KpYlK04 KaM~, 

pe KOMeHAOBaHHaR KOHL\eHTpaL\~R KpaCK~ 6~na YMe HbweHa B AeCRTb pa3. 
M~Kp04>oTorpa$~R nOBepXHOCT~, nOKpaweHHoA TaKIo1M cnoco6oM, nplo1
BeAeHa Ha plo1c.2. np~ Ka~AOM 3Ha4eH~~ pe3Io1CTIo1 BHOCT~ . nplo1 KOTO
paM np~BeAeH~ 3Kcnep~MeHTanbH~e AaHH~e Ha p~ c . l , ~3MepRnaCb 3a
B~C~MOCTb 3$4>eKT~BHoCT~ C4eT4~ Ka aT aHoAHoro HanpRlKeHIo1R, AnR 4e
ro ~cnonb30BanCR paAwoaKTWBHbI~ WCT04HWK l06Ru. nopor cpa6aTbI
BaHWR per~CTpwpYlOlllea::i 3neKTpOHWKW COCTaBnRn 10 nKn. npw 
conpO TW BneH Io1 RX pe3WCT~BHoro cnOR MeHee 90 KOM Ha KBaApaT Twn~4-
HaR 06naCTb nnaTO npOCT~paeTCR aT 5,2 AO 6,6 KB. B Tpy6Kax 
C conpOT~ BneHlo1eM KaTOAa B~we 90 KOM Ha KBaAPdT An~Ha nnaTO Ha-
4~HaeT COKpalllaTbCR. 1 
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KapT~Ha B03H~KHOBeH~R HeCTa6~nbHOrO pem~Ma pa60T~ C4eT4 HKa 
pa3n~4Ha B 3aB~C~MOCT~ OT Ben~4~H~ COnpOT~BneH~R KaTOAa. AnR 
Tpy6K~ C KaTOAOM, ~Me~~~M COnpOT~BneHHe H~me 90 KO M Ha KBaApa T, 
cTa6Hnb H~H pemHM npOCTHpaeTCR AO HanpRmeH~R OKono 6,6 KB. Ha4~
HaR C HanpRmeHHR OKono 6,0 KB, o6nY4eH~e AeTeKTopa paAHoaKTHB
H~M HCT04H~KOM np~BOA~T K nORBneHH~ HeKOTopo ro KonH4eC TB a CTP~

MepOB, ~Me~UII-1 X npOTRmeHHOCTb BnnOTb AO KaTOAa . npH HanpRlKeH~ 1-1 

OKono 6,6 KB Ha4~Ha~TCR caMOnp0l-13BOnbH~e ~CKpOB~e pa3pRAbl, KO
Topble npH npe KpallleH~H o6nY4eHI1R Tpy6K~ paAHoaKTHBH~M ~ CT04HI1 KOM 
He nponaAalOT. 

TaKI1M 06pa3 0M, AnR TPy60K C KaTOAOM, HMe~HM con pOTHBneHHe 
HHlKe 90 KOM Ha KBaApaT, npH4HHOH o6p~Ba nnaTO RBnRIOTCR caMO
npOH3BonbHble HCKpOBble pa3pRAbl. AnR TaKHX Tpy60K B 06naCTH nnaTO 
nocne OKOH4aHHR 06nY4eHHR B03paCTaHHe TOKa B aHOAHOH ~enH He 
Ha6nIOAaeTCR. 

np~ YBen H4 e HI-1 H conpOT HBneHHR KaTOAa npeKpa~eHHe cTa6Hn b Horo 
pelKHMa pa60T~ Tpy6KH CBR3aHO C nORBneHHeM HeraCR~erOCR rony6oro 
CBe4eHHR BOKpyr npOBon04KH. TaKOH ITne~~I1H" p a 3pRA B03HH Ka eT 
nepBOHa4anbHO B OAHOH T04Ke Ha npOBon04Ke H nOCTeneHHO 3aXB aTbl~ 

BaeT ee npa KTH4eCKH BCIO. 06nY4eHHe Tpy6KH paAHoaKTHBH~M HCT04
HHKOf-l 06~4HO YCKODReT nORBneHHe ITnelO~ero" pa3pRAa, KOTOPblH npe

13 
Kpa~aeTCR TOJl hKO nocne nonHoro 
CHRTHR HanpR)t(eH~R. . . 

. • • n pH conpOTHBneH~~ KaTOAa B~,;10· ' iI" .. .,., 
t 

.,.. , .. we 3 MO M Ha KBa Ap aT B03H~KHO

, :.. t. lI." . . ~ .'~ BeHHe ITnelO~ero" pa a pRAa BOKpyr . . ~ .. " ~ . :f; ~ - '. ~ npOBo no 4KH npOHcxo AHT e~e AO . nonY4eH~ A 3¢l<1leKT ~BHOH per' ~ cTpa.":J! """'C;".' -' , .... 
~~H 4aC TI"~'t~:. "~ ;.~.;; ~~ -, - J 

,.. ,., t.."11
•... "t' ~,.. 

' . ' . ~V1.,, :~ . 1 - " .WIIf" ,' 
, ,~ I '· ~ .. , , '_ i. ' \ . I \, .... 

" . ..........,.

, .• I, .~, .• 

• :Aa._ . 

PFlc .2. MHKpo¢oTorp a cPHR TIOBepX
100 MKM HoeTH KaToAa. 
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PHc.3. 3neKTpHQeCKaH rrp03paQ
HOCTb KaToAa B 3aBlfCHMOCTH OT 
ero pe3lfcTHBHOCTH. UaHHwe 
B3HTh! lf3 paGoTh! 17 I 

B Ha4aIlbHOH cTaAH~ "TIlelOllIero " pa3p fiAa YAaeTCR Ha6IllOAaTb ero 
Han paBJ1eHHOCTb K onpeAeIleHHOMY MeCTY Ha KaTOAe. ~HorAa YAaeTCR 
HafiJlIOAaTb coeAHHeH~e ITJle~~ero" nR THa Ha npOBon04Ke C onpeAeIleH
HOH CBeTR~eHCR T04 KOH Ha KaTOAe. 3TY KapT~HY YAaeTCR BocnpOH3
BeCT~ HC KYCC TBe HHO nYTeM c03AaH~R Ha KaTOAe nRTHa C B~COK~M 
conpOT~Bne HHeM. B TaKOM CIlY4ae CBeTR~HeCR T04K~ 06b14HO pacnona
ralOTCR no nepHMeTpy nRTHa. Ha Tpy 6Kax, nOKpaweHH~X B INFN,To4
KH B03H~KaIOT HHorAa Ha rpaHH 4e CBeTJlOH ~ TeMHOH nOJlOC~ , 06pa30
BaHHOH Ha KaTOAe KpaCR~HM YCTPOHCTBOM, 

Ha6JlIOAe H~R n03BOJlR~T npeAnOJlOlK~Tb, 4TO np~4~HOH B03 HI1 KHOBe
HHR I'TIle~~ero" pa3pRAa RBJlRe TCR 3MHCC~R 3 neKTpOHOB B Te x Mec
Tax, rAe B MOMeH T pa cTeKa HHR HOHHoro TOKa c03AaeTcR 6oIl bwa~ no 
a epx HocTHaR pa3HocTb nOTeH~H aJlO B. OAHOH 113 B03MOlKH~X npH4 HH 
3MHCCHH 3JleKTp OHOB MOlKeT 6~ Tb npo~ecc, H3 BeCTHblH B JlH TepaType 
nOA Ha3BaH He M MaJlbTep- 3 QJQJeKTa / 5/. n pOl4eCC 3MHCC~H 3neKTpOHOB 
npOHCXOAHT, nO-BI1AI1MOMY . B 06naCTRX MelKAY 4 a CTH4 aMH rpa(jJ~Ta. 

paCnOJlOlKeHHblMH Ha 6 m 13KOM paCCTORH~ H , HO He HMelO~~MH ,KOHTa KTa 
MelKAY C060H. B TaK HX MeCTax MorYT B03H~lKaTb MHKponpo6oH , 
KOTo pble TaKlKe 6 YAYT nOAAeplKHBa Tb "TJle~IlIHC1" pa3pRA . 

B pa60Te 16/ npH HCCJleAOBa HHI1 TPy60K C Ka TOAOM ~3 nJlaCT MaCCbl 
OTMe'-l a Jl C),! 3 QJ(jJeKT, n OAo6HblH On l1 CaHHOMY B HaCTORlqe H CTaTbe. ABTO
p~ 3TOH pa60T~ cBfl3~B aJl I1 H a6Jl~AaeMbli1 3¢¢eKT c o C 80HCTBaM~ nnaCT
Ma CChi , C 0 6DeMHOH npOBOA~MOCTb lO . 1-1 B CBOHX AaJlbHeHW~X ~CCJleAO

BaH I1 RX Tpy60K C pe3~CT~B H~M nO Kp~T ~eM 6 0JlbWe He B03BpalqaJl~Cb 

K 3TOMY Bonpo c y, 
Ha p~c .3 npl1BOAI1TCR 3a8~C~MO C Tb 3 n e KT p W-I e CKoi:1 n p03pa'-l HO CT~ 

KaTOAa OT BeJlI14 ~ H~ conpOT~BneHI1R r p a ¢ I1 TOBOrO nOKp~THR. 83RT aR 
11 3 pa60Tbi 17/ , CpaBHeH~e AaHH~X. npl1BeAeH HblX Ha PI1C. 1 1-1 3, nOKa-
3~BaeT , 4TO Ao6I1TbC~ c Ta611nbHOH pa6oT~ nJlaC THKOB~X Tpy60K C r p a 
¢~TOB~M KaTOAoM c~MMeT pl1'-1HOH KOH(jJ~ry pa4HI1 11 B TO lKe epeMA o 6 ec
ne'-l ~Tb rapaHTl1pOBa HHY~ np03pa4HO CTb AeTe KTopa n p~ cy~ec T8y~~eH 

TeXHOIlorH~ 6YAe T npaKTI14eC KH HeB03MOw.HO. AJlR 06ecne4eH~R Ha
AemH OH pa60T~ AeTeKTopOB aAPOHHoro KaJlOpl1MeTpa MOlKHO peKOMe HAO
saTh, nO-BI1A~MOMY, Ba p~aHT AeT e KTopa 6e3 ae pXHeH KP~WKI1 H C Ka
TOAOM C H~SKOH peSI1CT~BHOCT b~ / I IYI.IWe MeTaJln~ 4eCKI1M/. 

AeTOp~ 6JlarOAapflT A.6apOH4ennl1 11 K.6os~o s a o6pa3~~ MaTep~a

n OB, ~ cnonb30BaHH~e npl1 I1ccneAOBaH~RX. 
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f OJIOBaTIOK B.M. n AP. '!U-85-166 
Pa60Ta nnaCTHKOB~ cTpHMepHNX Tpy60K 
c pe9HCTHBHhlM nOKphlTHeM 

Hccne,D;oBaHo BnHHHHe cOnpOTHBneHHH KaTOAa c yrnepoAHhIM no
KphlTHeM Ha cTa6HnbHOCTb pa60Thl npOBOJIOQHNX KaMep. lloKa9aHo, 
qTO npH cOnpOTHBneHHH KaToAa BYme 90 KOM Ha KB~paT pa60Ta 
AeTeKTopOB B c aMoraCH~eMCH CTpHMepHOM peZHMe CTaHOBHTCH He
cTa6HnbHoA. 

Pa60Ta BhlnOJIHeKa B lla60paTopHH BhlCOKHX 3HeprHA OHHH. 

npenpllllT Ohe,qJIHeHHOr o HHC".TYTa llAepHlolX HCCJlCtAoaaJIJIA • .QyGHa 1985 

G010vatyuk V.M. et a1. DI-85-166 
Operation of Plastic Streamer Tubes with High 
Resistivity Varnish 

The stabili t y of plastic streamer tubes as a function of 
carbon cathode resistance has been investigated. It is shown 
that for a cathode resistance above 90 kOhm per square the 
detector operation in a self-quenching mode becomes unstable. 

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

PYKOn~cb nocTyn~na B ~3AaTenbcK~~ OTAen 
11 	 MapTa 1985 rOAa . 
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