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AKcuHeHKO B.~. u p;p. Pl3-92-93 
ra3opa3p.Hp;HhJH p;aTttHK p;n.H KOHTpon.H raga 
B CTpHMepHOH KaMepe 

OnHCbJBaeTCH npep;Ha3HatteHHblH gnH KOHTpon,i tlHCTOTbJ 
ra30BOI"O HanonHeHHH cTpHMepHOH KaMepbl ra3opa3p,tAHbltt 
p;aTttHK, KOTOpblH MOJKeT 6bJ1'b ycTaHOBneH KaK B Tpy6onpo
BOp;ax, TaK H B CTeHKax caMOH KaMepw. IlpegcTaBJteHa 
KOHCTpyK~HH p;aTttHKa, npHBep;eHa rpa)];YHPOBO\IH8H KPHBaK 
cop;epJKaHHH ao3p;yxa B HeoHe OT 0,05 p;o 100%. Pa6oqee 
HanpHJKeHue TTPH 3TOM H3MeH.HeTcH B p;uana30He OT 260 Ao 
2250 B. ~aTttHK MOJKeT 6b1Tb HCnOnb30BaH AJlR KOHTpOn.R 

ra3oBoro HanonHeHJrn B p;pyrux ra3opa3p,tgHb!X AeTeJCTopax 
ttacTH~. 

Pa6oTa BbtnOnHeHa B na6opaTopHH BblCOKHX 3HeprH1i OIDIH. 

IlpenpHHT O61.e.nHHCHHOro HHCTHT}'Ta 11.nepuwx HCCJIU0l&HHR . ,{(y6Ha 199:l 

IlepeBOA aBTOpOB 

Aksinenko V.D. et al. 
Gas-Discharge Probe for Gas Control 
1n the Streamer Chamber 

PlJ-92-93 

The gas-discharge probe intended to control the 
purity of the streamer chamber gas filling is described 
The probe can be placed both in pipelines and in the 
walls of the chamber itself. The probe construction 
is represented and the calibration curve of air ~on
tent in neon from 0,05 to 100% is adduced. The working 
voltage is changed from 260 to 2250 Vat the same time. 
The probe can be used for gas filling control in other 
gas-discharge particle detectors. 

The investigation h?s been perfo~med at the Labora~ 
tory of High Energies, JINR. 

Preprint of the Joint Institute for !l.uclear leseatch. Dubna 1992 



Ilpn pa6oTe ncKpoBhlX n cTpllAtepHhlX xai.1ep, a TaK:lKe P,pyrnx raoopaopHP,HhlX 

P,eTeKTOpOB oapH,KeHHbIX 'lacTnn rnnpoxo IlCilOJlhOyeTCH MeTOA HenpepbIBHOro KOH

TpOllii raoa C IIOMOlll.hlO paopHP,HIIKa/1/ 1 qepeo KOTOphlB. npo~ycKaeTCH BhlXOP,H~B 

uo KaMepbI rao. PaopHl!HIIK co)l.ep:lKnT oP,nHaKOBbie oaoe'MneHHblH ~ BhICOKOBOJibTHbl:ii:. 

OJieKTPOAbl, IIOMell.l,eHHhle B repMeTimnpoBaHHhiil cTaKaH 110. oprcTeKn:a co IIlTyne

paMJI ):\JUI TIO)IBO)la n OTBO)l.a raoa. MeTO)I. OCHOBaH HR ORBilCHMOCTII IlOTeHnnan:a 

oalirnramrn raoa B Me;K0JieKTpOP,HOM oaoope (0.8cM) OT ero COCTaBa, B 'lRCTHOCTH, 

OT CTenemI .'IIICTOThI. 0 CTeneHn 'IIlCTOTbl raoa MO)KHO CyP,IlTb nn6o no BemI'IIIHe 

Harrp,rn,emrn oaamraHnJI JI11eiirn, rrn6o no 11acT0Te pa6oThI reHepaTopa c paopHP,HO

penaKcanIIoaaoii .a11enKoii · (paopH)J.HIIKOM) npn oaP,aHHOM HanpJI)KeHim nllTRHIIH, 

He):\OCTRTKRMII TRKOro MeTOAR HBJI.lllOTCJl OHR'lllTeJihHaJI norpelllHOCTb llOMepe

HIIH, OaBIICJIIJ.l,aJI OT ;{JIIIHhl n Ka11ecTBa Tpy6onpoBoµ:a OT KaMephl AO KOHTpolI1IP.YI0-

1J.1,ero .paopJI)IH1IKa, Be.Jlll'lllHhl npoTOKa raoa qepeo Hero, a TRK,Ke OTCYTCTBIIe B00-

MOJKHOCTII KOHTpon:JI 6eo rrpOTOKR raoa qepeo KaMepy n paop.!IP,HllK, IlorpelllHOCTb 

BOOpacTaeT npn ncnonbooBaHIIH B Ka11ecTBe Tpy6onpoBo~a lllJiaHroB no BRKYYMHOH 

peorrm,I IIJlll Apyroro MRTepnan:a C )J;JIIITeJ1bHblM raJKeHneM. CJie)J;yeT OTMeTlITb, 'ITO 

Kopnyc paop.!IP,HllKR no oprcTeKJIR o6Jia)J;aeT TeM ::.Ke He)WCTRTKOM, 

Jly11lll1IM BRplIRHTOM 6bIJ10 6bI IICKJIIO'llITh JII06bie Tpy6onpoBOP,hl lI ycTRHOBIITb 

paop.aP,HIIK BHyTpn mrn p.a)l;OM c Kal\rnpoil. 0P,HRKO 06bl1111oe BhlTIOJIHeHne paop.!IP,HlIKa, 

aHanorwrnoe 0TIHCaHH0MY B pa6oTe/1 i, ,o;enaeT HeB03MOlKHbM ,wm 3HaqwreJ1bHO 3a- . 

TPYAH.aeT TaKy10 ycTaHOBKy. Kpo~rn Toro, HeP,OCTRTKOM noP,o6HhIX ycTpoiicTB .aB

JIJieTC.fl TaKJKe BhICoK11ii ypoaeHh Hanp.aJKeHII.a n11TaHn11 B pa601111x yCJioBII.flX raoo

paopll)lHoro )leTeKTopa (~ 2 KB B YCJIOBIIHX pa60Thl IICKpOBOH KaMepbI, HaIIOJ1HeH

HOli HeOHOM npn RTMOCcpepHOM )l.aBJieHim), npnBOP,Hll.l,Ilil K 6blcTpOMY OKIICJieHIIIO 

OJieKTpO)l;OB II yxy)J;ruemno CTa6IIJihHOCTII pa60ThI, YOKIIH µIIRTIR30H lIOMepemni (OT 

)I.OJieii )1.0 HeCKOJlbKIIX nponeHTOB BOOAYXR B HeOHe, IIPII RTMOcqiepIIOM ARBJieHnn), a 

TaKJKe HMil'IIIe OT)l.eJibHblX TIIITaIOIJ.l,en II CIIrHMbHOII n;eneH. 

OnnChlBaeMhlri raoopaopHAHhlii ART'llIK /2/ cBo6o)J;eH OT aTnx HeAOCTaTKOB. Ha 

puc.la,6 np1rne)l.eHbl 0CKIIObl ABYX BapIIRHTOB )I.RT'IIIKOB, paopa6oTaHHblX lI IICilOJlbOO

BaHblX AJIJI KOHTpon.a raoa B cTpJIMepHoil KaMepe, oanonH~HHOH HeoHoM npn aTMocqiep

HOM P,aBJieHnII. 0P,IIH IIO HIIX (pnc.la) npeP,HR3HR'leH AJIH ycTaHOBKil HenocpeACTBeHHO 

n CTeHKe KRMepb! OKOJIO ee oaoeMJieHHoro aJieKTpO)J;a, Apyroii (pnc.16)-B CRMOM an:eK

TPOAe KaMepbl IIJIII J11060M MeCTe CllCTeMpl raooo6ecne1IeHJIH, B TOM 'IJICJie B Tpy-

6onpoBOAe, 3aoeMJIHeMhlll aneKTPOA ART'lIIKa BhITIOJIHeH B Bll):\e n:aTyHHOH Tpy6Kn-1, 

BHYTPII KOTopoii C IlOMOll.l,blO neHTpnpy101J.1,en: BTYJIKII (qiTOpOillIRCT)-2 C TOKOilpOBO

)I.OM-3 YCTRHOBJieH BTOpOil 0JleKTOp)l.-4 1TaK::.Ke IIO JiaTyHn, 0TOT 0JieKTpOA IllIOTHO 

BBepHyT BO BTYJIKy-2, o6ecne'llIBaJI HRAe::.KHYIO repMeTnoann10 nx CThIKa. B CBOIO 
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Pnc.1. 0cum KOHCTpyxn;nn raoopaopJI/1.HOro 11.aT•nua, ycTaHoBJieHHoro: a - B 
cTeHKe cTpnMepHon xaMephl, 6 - B Tpy6onpoBoAe, 
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oqepe1v,, Tpy6Ka-1, BBepHyTa B KOpfiyc-5, o6ecne'IIJBM repMeTll08JIIllO CTb!Ka Tpy6Kn 

n BTYiIKn-2. B Kopnyce-5 TaK:iKe ycTaHoa.1eHa n;eHTpnpy10wM Tpy6rn no cl>Toponnac

Ta-6 c u,aHroii- i. B l(atJecTBe xopnyca-5 n naHrn-i rrcnon&00BaHbl cooTBeTCTBY~

wue neTann KOaKcnanbHoro coe)lHHHTem1 Tnna CP-50-83cD. 

.IlaT'lllKll (pm:.la) 6b!Jm BKJieeHbl C 110!\!0lllbIO 0IIOKCll)lHOro KJieJI B CTeHKax rre

HOIIiiaCTOBOrO Koprryca-8 CTpnMepHoii KaMepbl /3/ OKOilO ee oaoeMneHHOro OiieK-

' Tpona. Tpy6Ka uaT'IIIKa, rrpnBeneHHoro Ha p11c.l6, rnafoKeHa cI>namieM, KOTOphln Ha

KII/1.Hoii raiiKoii-8 qepea repMenmnpy10my10 npOKnanKy-9 npn:lKIIl\taeTcJI K nITyn:epy-

10 Tpy6orrpOBO):la. II11TaH11e ):laT'llIKa H C'beM cnrnana rrponoBO)lllTCH no KOaKCllaJib

HOMY Ka6en10 TIIIIa PK-50-2-13. KOTOpblll O):IHOBpeMeHHO BBlllOJIHJieT poJib IIllTalO[lleH 

II rnrHanbHoii n:erreii, a eMKOCTb _Ka6e.1JI cnyarnT B KatJecTBe paopJI)lHoii eMKOCTn rrpn 

BOOHIIKHOBeHIIll npo6oH B 'Me:iKOJieKTpO)lHOM oaoope )laT'lllKa. 

EcnTI rrprr pa6oTe cTpm1epHoII rnMepbI cocTaB rana MeHJie'T'CH B ocHOBHOM oa ctJeT 

HaTeKa10mero no aTMoc<f>epbI.Boo)lyxa, Td ypOBeHb ero conep:lKaHniI BHYTPII o6'beMa 

onpe11.e;rneT BCJIII'IHHY ee BpeMeHn naM~TII / 4/. HanpJl)Kemie nnTaHIIJI )laT'IIIKa B 

pa6o'!eM pe:in:11Me cocTaBJIHeT npn6n11onTenbHO 300 B n oaBllCIIT OT oa):laHHoii KOH-

11,eHTpau1111 Boon:yxa, a TO'IHOCTh onpeneneHrrJI ri:opora cpa6aTb!BaHnJI rrpn oanaHHOII 

'laCTOTe, HarrpuMep, 5-10 pao B MIIHYTY, COCTaBJIHeT He 6onee)-2 B, 'ITO o6ecrre'IH

BaeT AOCTaTO'IHO :lKeCTKlill KOHTpOJib raoa. 

Ecmr ;l(e npe)lBap11Te.1bHO nporpaµ:ynpoaaTb µ;aT'IIIKll no conep;,i.;amm BOOAyxa 

B HeOHe (pnc.2), TO IlOJIBJIJieTCJI B001\IO)KHOCTb He TOJlbKO KOHTpmrn, HO II llOMepe

HllJI ero KOHUeHTpau1m B KaMepe. illupornii )lrranaaoH noMepeHIIJI Ko11n:eHTpan:nn 

BOOll)'Xa-y B KaMepe 60JibWOfO 06beMa noOBOJIJieT BbIOilpaTb OllTIIMfu'IbHbIE' ycJIOBllH 

ee BBO)la B pa60'lllll pe:lKUM KaK no BpeMeHII, TaK II no MaTepnanbHbll\! oaTpaTaM, no

CKOilbKY B pa6o'IeM pe:iKIIMe y::::::0.3-0.8, npn HOBOM rrycKe y=IOO, a rrpn AJIIITeJibHOM 

nepepbIBe - mo6oe npoMeiKyTO'IHOe OHa'IeHIIe. IloHJITHO, 'ITO npn 0TOM Tpe6yeTCH 

IICTO'IHHK mrTaHIIJI c 6onee, BbICOKlll\l HanpHiKeHI1ei1. B Boop;yxe npo6oii Me,1mneK

TponHoro oaoopa AaT'lnKa nponcxonuT npn HarrpH)KeHnII oKoJio 2.3 KB (puc.2). 

IJ;aT'lIIK B 0KCIIJiyaTaI~III1 O'leHb yno6eH, TaK K_aK (' IIYJibTa orrepaTopa IlOOBOilJieT 

KOHTpomrpOBaTb ran KaK B KaMepe, TaK II B JII060M MeCTe CIICTeMbl ranoo6ecnetJeHilJI, 

BKJIIO'IM pereHepaII.IIIO, npn'leM HOOaBllCIIMO OT H!!.'III'IIIJI ll BeJill'lllHbl npoToKa. 

Ilpn COOTBeTCTBYIOllleii TO'IHOCTH noroTOBJieHIIJI naTaneii pao6poc IIOMepeHnii 

paoHblMII naT'!HKaMil MO)KHO CB€CTII K MllHlIMYMY ( MeHbWe I 0% ). ,IlJIJI yMeHbllleHllJI 

pao6poca pa6oq11e noBepXHOCTII AOJI)l(Jlbl 6bITb nonupoBaHbl, a C ueJiblO IlOBblllleHllJI 

CTa6IJJibHocTR n nonroBe'lHOCTn-nooono'leHhL C Toii )Ke uenb10 Bh16paHa n 4>opMa 

BHyrpeHHero OJieKTpon,a--n.nnHH)lp co cq,epn'leCKIIMH TopuaMJI, XOTH B nepBb!X )laT

'IIIK!lX l1ClIOJlbOOR!\.1aCb wapoBa/l !JiopMa. 
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Pnc.2. l'paAyilpoBo'IHble 1pnm,1e KOHl\eH1•pa(llll (y) ao3,rzyxa B HeoHe npH aTMoapep

HOM p;aBJieHlm B IOMHaTHOH TeMnepaType B oaBUCHMOCTB OT HanpHJKeHHH (V) cpa-

6aThlBaHU.S AaT'IHa: 

I - µuananoH y=(0,05 - 100)% aooµyxa, 
II- ,o;uanaoou y=(0,05 - 3,3)% BOOAYXa • • 
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Pam.1epb1 ).laT'IIIKa MOQ'T 6h1Th HHhil\rn. ,UrrnHa onpeAerr.eeTc.11 TOJI~HOII cTeHx~ 

KaMepbI mm yi:io6cTBaMII OKCITJiyaTannn.,,UuaMeTp Tpy6nr oaBHCHT OT COCTaBa KOH

Tporr11pyeMoro raoa, ero ).laBJieHII.ll1 Ter.inepaTyphl, a Tauxe OT. MaTepuarra orreKTpo

l:\OB, OrrucaHHhIIl AaT'IIIK 1-1onaTO'IHO yttuaepca.ieH p;JIH KOHTpoJIH 1rnepTHblX raooa c 

rrpIIMeCh!O B00).lj'Xa npu HOpMaJibHbIX YCJIOBIIHX, fipu /J:MbHeHllieM COKpameHHil p;ua

MeTpa TP);6KII µ,aT'IHKa He06XO/.IIIMMO y'leCTb P.II/.1 YCJIOBHII, HoaecTHO, 'ITO imnpu,e

HIIe oa:+:nraHUR-V CRMOCTOHTeJibHOro paopH,o;a B Op;HopoµHOM OJieKTpu11eCKOM IIOJie 

08.BllCIIT OT npoHOBe,AeHIIH ,i:18.BJieHHJI raoa-p Ha paccTO.IIHile MeEJ.IY OJieKTp0).18.Mil-Q 

(KplIBruI IlaweHa), KOTopoe HMeeT MIIHHMYM npn onpe,o;eneHHbIX ,D;JIJI Ka:+:,o;oro raoa 

oHa'!eHWIX pd. Hanp1nrnp, ).IJIJI Heotta V :::::300 B npn pd:::::4Mila (:::::5 CM•Top). 8To Ha

np.11JKeHne Mo,KeT 61,1Tb cHn:iKeHo rryTeM nor16opa cooTBeTcTBy10mero MaTepnaJia Ka

TOJ.la, HarrpnMep, IIO Ll\€JIO'IHOOeMeJibHOro MeTaJIJia. 0,AHRKO npHCYTCTBne KHCJiopo1-1a 

B npnMec11 KOHTponupye~mro raoa npHBO,J\IIT K 6blCTpOMY OKHCJieHHIO GJieKTp0/.10B II 

IICKaJKeHino IIoMepettnii. IlooToMy' Heo6xo,o;nMo ncnon1,ooaaTb cToii:Knii: K oKIICJieHIIIO 

MaTepnarr. 

TaKHM o6paooM, H8.IIMeHblllee HanpHiKeHIIe IllITaHIIH ,11;8.T'lIIKa, a CJie).10B8.TeJibHO, Il 

,o;naMeTp ero Tpy6Kn cooTBeTCTBYIOT MHHHMYMY KpHBOII IlaweHa. ,UrrJI ,o;ocTniKeHM 

6onee a1,1cdK0Ii TO'IHOCTII IIoMepeHnii pa6o'!M o6nacTb oHa'leHnn pd ,o;om1ma 61,rTi. 

BbI6paHa B TOM MeCTe KpHBhlX, r1-1e MRKCHMMbHa OTHOCHTeJibHBJl paoHnna Hanp.11Ee

HlIII oa)KnraHII.II ocHOBHoro raoa u npnMecu. CpaBHeHIIe KpHBblX ,o;n.11 paoHhIX raooa 

IlOKaDbIBaeT, 'ITO pa6oTa ).IRT'IIIKa Ha Jieaoii BeTBH Kpirno:e: IlaweHa 08.Tpyp;HeHa, TRK 

KRK IlOMHMO pocTa HaIIpJI)KeHHH Oa)KnraHHJI BOOHHKaeT Heop;HOOHa'lHOCTb Me.>Kµy co

CTaBOM raoa II HanpK.>KeHIIeM ORJKIIraHHH. 

C ,o;pyro:e: CTOpOHbI, ,o;mI coo,o;aHIIJI B Me.limJieKTpOp;HOM oaoope ,ll;OCTaTO'lHO O,ll;HO

po,o;Horo oneKTpn'!ecKoro non.a Heo6xo,o;nMo, '!To61,1 aerrn'lnHa 0Toro oaoopa 6blna, 

no Kpa~Heii Mepe,Ha nopi,o;oK MeHbllie BHyTpeHHero paµnyca Tpy6Kn1 a BHyTpeH

HIIH oneKTpo,o; 6b!JI yTonneH B Tpy6Ke Ha paccTOJIHHe He MeHee ee pa,o;nyca, Tax KRK 

. a CHJibHO HeOp;HOpO,llHOM none coop;aIOTCJI 6naronpHKTHbie YCJIOBIIJI A:JIJI BOOHHKHOBe

HHJI O).IHOH BO 4>opM TJie10mero paopK,o;a, 'ITO npnBO,ll;IlT K cymecTBeHHOMY cy.>KeHIIIO 

,o;nanaooHa KOHTpoJIJI raoa. He CJie).lyeT TaK:lKe BHyTpeHHHH oneKTpo,o; yTannnBaTb B 

Tpy6Ke CJIIlllIKOM rny6oKO, TaK KaK BblpaBHHBaHne KOHI1eHTpanIIn raoa npOIICXO,D;HT 

oa C'leT ecTeCTBeHHoro raooo6MeHa u BpeM.II BhlpaBHHBaHIIJI 6yp;eT paCTlI. 

Bcero ,o;n.a cTpHMepHoii KaMep1,1 cneKTpoMeTpa r HEC 6bIJiu IIoroToBJieHhl H npo

rpa,o;yIIpoBaHbl wecTb )l:aT'lIIKOB onncauHoii KOHCTpyKn;1111, ,o;Ba no KOTopb!X 6bIJIH 

ycTaHOBJieHbl Henocpe,o;CTBeHHO a CTeHK8.X KaMepbI, a ,o;pyrue - B Tpy6onpoBOA:ax Ha 

BXOp;e II Bb!XO,D;e raoa. Ilpn·oTOM BCilOlll,OOBaHbl IICTO'IHIIKII IlBTaHBJI nponOBO)l:CTBa 

"IloJioH" - 6rroKn 1904 B CTa.Hp;apTe KAMAK (HecTa6WibHOCTb ~0.1% oa 24 'laca, 
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Pnc.3. KoHIJ,eHTpari;n.a B03,IJYXa (y) B cTpI1MepHoi1 KaMepe, 113MepeH11an c n 

MOll.\bIO onncaHHoro AaT'IHKa. · 
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perym1poBKa OT O µ:o 2,5 KB c TO'IHOCThIO ycTaHOBKII ±1 %), pacn.re[l\eHHhle B CTaH

AapTHhIX Kpe1hax BMecTe · c perncTpnpy1011leiI 0n:eKTpOH1IKoii, TaK 'ITO KOHTpon:h II 

noMepemrn ocy[l\eCTB.'lllJIIICh µ:rrcTami:rro.HHO. CnrnaJI AaT'IIIKa, BOOHIIKaIOlJ.\IIll rrp.n. 

npo6oe ero Me)tmn:eKTpor(Horo oaoopa, cmmaeTcJI 'Iepeo paoµ:e.11ITeJ1hHYIO eMKOCTh 

c ueHTpMbHOil )KII!Ibl KOaK\'llaJihHOfO Ka6eiIH co CTOpOHbl IICTO'IHIIKa nnTaHII.H. 

Ha pnc.3 npnBeµetta KpnBan Kottn,ettTpan,nrr Boo;i;yxa B cTpIIMepHoii KaMepe, norry

'ieHHM C IIO!\IOlllblO onncaHHbIX )laT'IIIKOB B Or(HOM no ceaHCOB pa60TbI ycTaHOBKII Ha 

crrHxpoqianoTpoue, B rrpo11ecce BBoµ:a KaMepbI B pa6oq:11ii peJKnii.r. Tpe6yeMbIR ypO:. 

BeHb KOHUeHTpaumr BOO.I{yxa IIO,[{)lepiKIIBaJICJI C IlOMOlllhIO perymipOBKII B€,,1II'~HHI,I 

npoTOKa HeOJia qepeo KaMepy B oaancm.lOCTII OT IlOKaoaHnn: raoopaopH,I1HhlX .JJ;aT'!ll

KOB. 

B oaKJIIO'feHrre aBTOpbl Bbipa)KaIOT 6rraro,uapHOCTb na II3fOTOB.1IeHrre ;r:raT'IIIKOB 

Conoa1,eay B.H., oa'iIX MOHTa_,K B Kopnyce cTpIIMepttoiI KaMep11 fpa<I>oay H.H. 
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