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nponopUi!OHSnbRSSI KaMepa C npefilj>OBblM npOMelKyTKOM nnsr 

HOHII38DBORHblX R3MepeH&il 

npeJICTaBneHa KOHCTpyKUHSI H DpHBelleHbl OCHOBHble XapaKTepHCTHKH 

nponopUHOH8nbROA K8Mepb! C llpe.Aij>OBbiM npOMeiKYTKOM, 

Hccneaoaaao saepreTH'IecKoe paapeweHHe JieTeKTopa • .llnsr a -'laCTHU 
c saeprHeA - 5,:.! MsB ~E/E cocTaen!leT 3%. 

noK838HO, 'ITO KpHTH'IeCKSSI BOnK'IHHa npOH3BeJieHHSI KOS$1j>HUHeHT8 ra3o

BOro YCHneHHSI H HOHH38UHOHHb!X DOTepb B nponopUHOHanbHOA KaMepe COCTaB
nsreT- 3.107 sB Ha HHTb, 

Pa6oTa BbiUOnHeHa B na6opaTOPKH BbiCOKHX SHeprHA OH.RH. 

HpenpHHT 06be.llHHeHHoro HHCTHTyTa B.llepHbiX HCCJJe.llOBaHHA 

,l.ly6Ha 1976 

Golovatyuk V.M. et al. Pl3 - 9914 

A Proportional Chamber with a Drift Gap of 
Ionization Measurements 

The construction and main characteristics of a proper 
tional chamber with a drift gap are presented. It is shown 
that the energy resolution ~E/E is equal to 3% for 
5.2 MeV a -particles. The critical value of the product 
of gas amplification and radiation energy loss in the pro
portional chamber is about 3.107 eV per wire. 

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

Preprint of the Joint Institute for Nuclear Research 

Dubna 1976 

lJ.eJILJO HaCTO.Rll.{eH pa60TLI .!IBJI.!IJIOCL H3y'ieHHe 3Hepre

TH'iecKor o pa3peweHHH MHoronpoBoJIO'iHOH nponopuHoHanL

HOH KaMepLI )J.Jl.!l CHJILHOHOHH3HpyiOll.{HX '-!aCTHU B CJIY'-Iae 

HX OCTaHOBKH B ra30BOM 06'beMe )J.eTeKTOpa. 

KoHcmpyKI.IUJl KaMepbl 

)l.eTeKTOp COCTOHT H3 )J.peHcPOBOrO llpOMe)f(}'TKa Ofi'beMOM 

100 X 80 X 300 MM :l H npOllOPUHOHaJILHOH KaMepLI llJIO

ll.{a )J.LJO 100 X 300 MM2 C Me)f(3JieKTpO)J.HbiM paCCTO.!IHHeM 

7 MM. 8 OCHOBY llpH6opa llOJIO)f(eH npHHUHll 3JieKTpOHHOrO 

npoeuHpOBaHH.!I TpeKa HOHH3HpyiOll.{eH '-!aCTHUW H3 )J.peif$o

Boro 06'beMa Ha aHO.IJ.HYJO llJIOCKOCTh nponopUHOHaJILHOH 

KaMepbi I l , 21. 
CxeMaTH'-IecKoe H306pa)f(eHHe .IJ.eTeKTopa noKaJaHo Ha 

puc. 1. BHClllHHH Ka TO)J. nponOpUHOHaJibHOH K aMepbl Bbin011HeH 

MOU/10 

210 

liD Po Karod dpeutpoto2o 
npoAJe:xc;:~mKa 

ri. 
G= o• 

I<OTOalolble nllOCI<OCTU 
nponopu.vo~o~al!bi-IOCi J<aMepol 

~I 8=0° 

Puc. 1. CxeMamu~ecKoe u3o6paxeHue nponopflUOHQ/lbltoU 
KQMf?pbl c WU~?J.OK03Q30foHbiM opeu¢o6biM npoMeJKymKOM. K -
KO/l/lUMamop, 26Ra u 2 0Po - ucmo~HUKU a- ~acmut~. 
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H3 4JonhrHpOBaHHOrO CTCKJlOTCKCTOJlHTa, BHYTPCHHHH - npo-

3paY:HbiH, HaMOTaH npoBOJlOKOH H3 6epHJ1JlHCBOH 6pOH3bl 

)J.HaMeTpOM 0,1 MM C rnarOM 2 MM. AHO)J.HaH llJlOCKOCTb 

HaMOTaHa 30Jl0Y:CHOH BOJlb¢paMOBOH npOBOJlOKOH )J.HaMeTpOM 

20 M KM C rna roM 2 MM. Ka TO)J.HaH IIJlOCKOCTb )J.peii¢oaoro 

npOMC)I(yTKa BblllOJlHCHa npOBOJlOKOH )J.HaMeTpOM 0,1 MM 

c rnaroM 2 MM. 

ra30BbiH 06beM KaMepbl H30JlHpOBaH MaiinapoBOH nneH

KOH TOJli.QHHOH 20 MKM. 

BbiCOKOBOJlbTHOC HanpH)I(CHHC llO)J.aBaJlOCb Ha Ka TO)J.bl 

nponopl.I,HOHaJlhHOH KaMe phi - l) K , a TaK)I(C Ha Ka TO .D. )J.peii¢o

Boro npoMe)l(yTKa - ul1~. Pa3HOCTb 3THX BCJlHY:HH onpe)J.enxna 

HallpH)I(CHHOCTb IIOJlH B )J.peii4JOBOM npOMC)I(yTKC. 

JfOHU3Q!4UOHHbl€ U3MepeHUJI 

l10HH3al.I,HOHHbiC H3MepeHHH npOBO)J.HJlHCb C IIOMOJ.QbiO 

KOJlJlHMHpOBaHHbiX HCTOY:HHKOB 2 ~(, Ra,HcnycKaiOJ.Qero u-Y:ac

THI.I,bl c 3HeprHHMH /4744±15/ K:JB, /5449±15/ K:JB, /5962± 

±15/ K:JB, /7647±15/ K:JB.H 21°Po c 3HeprHeH: a -y:acTHU. 

5,25 M:JB. KonnHMaTop TOJli.QHHOH 3 MM c OTBepcTHHMH 

)J.HaMeTpOM 0,3 MM o6eCIICY:HBaJl yrJlOBYIO paCXO)J.HMOCTb 

IIYY:Ka Y:aCTHU. ±6" . 

06nyY:CHHC )J.peu4JOBOrO npOMC)I(YTKa npOBO)J.HJlOCb JlH60 

IIO)J. yr JlOM () =0" K HanpaBJlCHHIO CHJlOBbiX JlHHHH 3JlCKTpH

Y:CCKOrO llOJlH, JlH60 IIO)J. yrnOM 0 =90". 

B nepBoM cnyY:ae KonnHMaTop c HCTOY:HHKOM noMell.l,aJICH 

HCIIOCpC)J.CTBCHHO Ha KaTO.LJ.HYIO IIJlOCKOCTb )J.peii¢oaoro npo

MC)I(YTKa. Bo BTOpOM CJlyY:ae KOJlJlHMaTOp BBO)J.HJlCH B )J.peH:

¢oBhiH npOMC)I(YTOK, u -•mcTHI.I,bl npOXO)J.HJlH B l.I,CHTpe npo

MC)I(YTKa napaJlJlCJlbPO IIJlOCKOCTHM nponopl.I,HOHaJlbHOH Ka

MCphl, npOCKI.I,HH TpeKa npH 3TOM 6wna nepneH)J.HKynHpHa 

HanpaaneHHIO HaMOTKH cHrHanhHhiX npoaonoK. Coce.D.HHe 

30 CHrHaJlhHbiX IIpOBOJlOK rrporropl.I,HOHaJlbHOH KaMe phi 06be

)J.HHHJlHCb Ha BXO)J.C 3apH)J.OY:YBCTBHTCJlbHOrO YCHJlHTCJlH, 

CHrHaJlbl C KOToporo llO)J.aBaJlHCb Ha aMIIJlHTY.LJ.HbiH aHaJlHJa

TOp. B KaY:CCTBC ra30BOrO HaiiOJlHCHHH )J.CTCKTOpa HCIIOJlb-

30BaJlCH aprOH C )J.06aBKOH H3o6yTaHa. 

Ha puc. 2 noKaJaHa aenHY:HHa Ko3¢4>HU.HCHTa raJoaoro 
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1- liz+ 3 %C~f./;o 

2- Az + 7% Cl( l-Ito 

3- A~+ 12 %C~H1o 

Eq =550/,jcl'f 

e=o· 
3 

q& 1 ~~ ~ 1,8 2,~ ~.· 
Kamoa><oe l{anpAxe><ut, u .. (,./,) 

Puc. 2. Ko:Jr/H/JU!4UeHm za:Joaozo ycu.lleHUJI M a :JaaucuMocmu 

0111 6€/IU'-lUHbl KQT/10011020 HanpJIJK€HUJI 0/IJI a- 'lQCTIIU!4 C 3Hep-
2UCU 7,6 M:JB. 

YCHJlCIIHH M B 3aBHCHMOCTH OT Ka TO)J.HOI'O HallpH)I(CHHH npo

llOpUHOHaJlbHOH KaMepbl (lJ 1,) )J.JlH pa3JlHY:HOI'O CO)J.Cp)l(aHHH 

H3o6yTaHa B raJOBOH CMCCH. HarrpH)I(CHHOCTb IIOJlH B )J.peu-

4JoBOM npoMe)l(yTKe cocTaanxna 550 B/cM. McTO'IHHK nr, Hu 
o6ny'Ian .D.PCH¢0BbiH npoMC)I(YTOK IIO)J. yr JlOM () =0 °, 3aBH

CHMOCTH IIOCTpOCHbl )J.JlH u -lJaCTHI.I, C 3HeprHCH 7,6 M:JB. 
BH.D.Ho, 'ITO .D.eTeKTop MO)I(CT pa6oTaTb c Ko3¢q>HU.HCHTOM 

ycHneHHH ~1= 1/HoHHJaU.HOHHhiH pe)I(HM/. 

THIIH'IHWC cneKTpw HMnynhcoa c KaMepw, o6nylJaeMoii 

u- HCTO'IHHKOM 2:0f>Ra IIO)J. yrJlOM 0°, IIOKa3aHbl Ha puc. 3. 
BH.D.Ha xopornax nHHeHHOCTh .LJ.CTCKTopa B JaBHCHMOCTH 01 

3HeprHH u -lJaCTHU. 
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Puc. 3. CneKmpbl uMnyAbC06 c OemeKmopa. 31W'H?Hue :JHep·· 
2UU a -tJQCPIU'il 6 K:JB yKQ3QHO 0/IJl KQJICG020 CTlCKPlpa. 

l1pH npOBC)l.CHH.H. H.OHH.3aiJ,H.OHHbiX H3MepeHHH cyu~eCTBCH
HaH OlllH.fiKa MO:>KCT H.MCTb MCCTO llpH HaJIH'IHH 3aBHCHMOCTH 

BCJ!Hl{ll.H )l.CTCKTH.pyeMLIX CIH'HaJIOB OT yrna BXO)l.<l Ull" 
',, I 

qacTHU 1 "I .Ha puc. 4noKa3aHLI 3aBHCHMOCTH K03tP¢HI.i,HeH ruB 

ra30BOrO YCHJICHHH OT BCJIH'ill.Hbl KaTO)l.HOrO HallpH)I(CHHH 

)l.JIH u -qacTHU c 3HeprH.eif 5,2 M:JB, BXO)l.H~Hx B )l.peii<boBLIH 

o6beM no)l. yriiaMH 90 H 0". Cra6HJibHOCTb pe)I(HMa pa6orht 

KOHTpOJIHpOBaJiaCb C llOMO~biD HCTO'iHHKa ~~h Ea, KOTOphlH 

o6Jiy'iaJI )l.pyroif yqacTOK )l.CTCKTOpa, H. Bbl)l.Cp)I(HBaJiaCb 

B npou,ecce H3MepeHHB c ro'iHOCTbiD,JIY'illleii ±lo/o. Ha puc.S 

noKa3aHo oTHOlllCHHe senH'iHH cHrHanoB )l.JIH U = 0°H 90" B 

3aBHCHMOCTH OT KaTO)l.HOrO HallpH)I(CHHH l r. 8H)l.HO, 'iTO 

yrnoBaH 3aBH.CHMOCTb OTCYTCTByeT )l.O 3Ha'ieHHH KaTO)l.HOrO 

HanpH)I(CHHH L K = 1, 7 KB, 'iTO COOTBCTCTBYCT BCJIH'iHHe 

Ko:JdldJuu,HeHTa ra3osoro ycHJieHHH M "'5. BeJIH'iHHa OTHOllle

HHH aMnJIHTYA curHanos npu Cr.= 1,7 KBcocrasnHeT- 0,97. 

HanpH)I(eHHOCTh nonH )l.peiidJosoro npoMe)l(yTKa cocraBJIHJia 

550 B/cM. 
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Puc. 4. Ko:Jifx/JU'LIUeHm za30602o ycuAeHWl 6 3aeucuMocmu om 
Kamo0H020 HanpJlJKeHUJl nponOp'LIUOHQ/IbHOU KQMepbl 0/IJl pa3-
H020 Y2AQ 6XOOQ lJQCPIUij. 

Ha puc. 6 noKa3aHhi JaBHCHMOCTH seJIH'iHHhi curHana 

B OTHOCHTCJibH~X C)l.HHHQaX OT HallpB)I(CHHOCTH 3llCKTpH'le

CKOrO llOJIB B )l.peiidJoBOM npoMe)l(yTKC )l.llB ra30BOH CMCCH 

Ar + 7% C 4H1 o . l13MepeHHB BhiDOnHeH~ npu ~: = 1. KpusaB 2 -

)l.llB yrna axo)l.a a -qacruu c 3Heprueii 5,2 M3B, ff=O 
0

; 

KPHBaH 1 - )l.JIH :J =90°. XapaKrep 3aBHCHMocreii yKa3hiBaer 

Ha npaKTH'iCCKOe OTCYTCTBHC npoqeCCOB peKOM6HHaQHH 

3JICKTpOHOB C HOHaMH B )l.peiidJOBOM npOMC)I(YTKe npH Ha

npJI)I(eHHOCT Bx nonH E > 500 B/ eM I 4/. 
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Puc. 6. Be/luttuHa cuzHa/la 8 aa8ucuMocmu omHanpJIJKeHHoc
mu no.;lJI 8 6peiitfio8oM npoMe.JK·ymKe O/lJI pa3/lUttHo2o yz/la 
8X06a a - ttacmut~. Ko:.HjJtfiut~ueum 2U308020 ycu/leHUJI M =1. 
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Pacnpe~eneHHe nonuoii HOHH3aUHH B~Onh nyTH a-qac
THUhi c :JHeprHeft 5,2 M:JB /KpHBaJI Ep:Jrra/, H3MepeHHoe 
Ha ra30BOH CMCCH Ar + 7% C 4H10 , llOKa3aHO Ha puc. 7.,1J,pe8-
4JoBbiH npoMe)f(yTOK npH 3TOM ofinyqanCJI HCTQqHHKOM 210p0 

no~ yrnoM 8=90°. HanpJI)f(eHHOCTb nonJI B ~pe84JoaoM 
llpOMC)f(YTKe COCTaBnJina 550 8/CM. 11H4JOpMaUHJI CHHManaCb 
c Ka)f(~OH CHrHanbHOH npoaonoKH nponopuHouanhHOH KaMe phi. 
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Puc. 7. 3a8ucuMocmb uoHU3at~uu, npoU3600UMoii a - ttacmu
'LIUMU c :JHepzueii 5,2 M:JB, om ocmamottH02o npo6eza. 

B pa6orax /:,,li/ 6biJIO noKa3auo qro HaqHHaH c He-, , 
KOTopoft aenuqHHht npoH3Be~eHHH Q -· M ·F ,:mepreruqe-

K K 
CKOC pa3pCilleHHe npOllOpUHOHanbHhlX cqerqHKOB yxy~wa-

eTCH. M K - KpHTHqecKoe 3HaqeHHe K034>4JuuueHTa ra3oaoro 
ycuneHHH, E - HOHH3auuouuwe norepH. 8 ?ponopuuouanb
HhiX cqerquKax aenuquua 0 K · 10 3 :JB /s., o~HaKo a pa-
6ore ee cquratoT 6nH3Koii K 1,4 .10 7 :JB. 

3HepreruqecKoe pa3peweHHe nponopuuouanhHOH KaMe
phi C ~peii4JOBblM IIpOMC)f(YTKOM B 3aBHCHMOCTH OT BenHqHHbl 
Ko:J4>4>uuueHra ra3oaoro ycuneHHH ~nH cnyqaea pa3nuquoii 
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BCnH'IHHhl HOHH3ai.J,HOHHhiX llOTCph Ha KaHan ,IJ,CTCKTOpa, 

noKa3aHo Ha puc. 8. Kpu.sa.H 1 - senH'IHHa HOHH3ai.J,HOHHhiX 

llOTCph na KaHan -7,6 M.JB, E = 7,6 M.JB, 8=0°; a 
Kpu.sa:;~ 2 - E = 5,2 M.JB, U=0° ; KpHsaa: 3 - E = 5,2 M.JB, 

0 
a a 

0 =90 . Cpe,D,HIDID senH'IHHY HOHH3ai.J,HOHHhiX noTeph Ha 

KaHan .n.eTeKTopa Heo6xo,IJ,HMO oi.J,eHHBaTh c y•IeTOM pacnpe

.n.enenu.a nomwH: HOHH3ai.J,HH s.n.onh nyTH a-qacTHU. /puc. 7/. 
OuenKa senH'IHHhi Q K B HarneM cnyqae ,IJ,aeT 3Ha'leHHe 
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Puc. 8. 3Hep2e1'1U'ieCiwe pa3peweHue oemeKmopa 8 3Q8Ucu
MOCmU om Ko.J(Jl/JuliUeHma za308020 ycwzeHwi 8 cAy'iae pa3-
AU'iHbiX uouu3aijUOHHbiX nomepb /no.~ma~ wuptma Ha noAy-
8blcome/. 

llposo,IJ,Hnach ,IJ,ononHHTenhHaa: nposepKa KpH-

TH'ICCKOH BCnH'IHHbl Q K C llOMOll.l,hiO HCTO'IHHKa 
55Fe. Ha puc. 9 noKa3aHa 3aBHCHMOCTh Ko:JcixtJHUHCHTa ra3o

soro ycu.neHHJl nponopl.I,HOHanhHOH KaMephl OT senH'IHHhl 

KaTO,!J,HOrO Hallp.H)I(CHH.H. ,l].na llOCTpOCHHH 3aBHCHMOCTH npo

BO,IJ,HnHCh ,!J,ODOnHHTCnhHhiC aMnnHTY,IJ,HhiC H3MCpCHHH C flO

MOII.I,hiD nonynposo,IJ,HHKosoro ,IJ.eTeKTopa. Ha puc. JOnoKa3a-
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Puc. 9. Ko:Jcjjl/JullueHm zaaoaozo ycuAeHWi nponopliUOHQ.;1bHOU 
KQMepbl 6 3Q8UCUMOCmU om KQmOOH020 HanpJIJICeHUJi npu 
06.;1y<JeHUU OpeUtj;08020 rlpOMeJICymKQ Y - KGQHmUMU C :JHep-
2UeU 5,9 K:JB. 

HO 3HCpreTH'ICCKOC pa3pCIIICHHC B 3aBHCHMOCTH OT BCJlH'IHHhl 

KaTO.IJ.Horo uanpa)I(CHH.H. BH.D.HO, 'ITO ,IJ,nH y- KBaHTOB c 3Hep

ru.eH: 5,9 K.JB pa3perneHHe ,IJ,eTeKTopa yxy,IJ,rnaeTCJI, Ha'IHHaH 

c UK ~ 3,5 KB, 'ITO no,IJ,TBCp)I(,D,aeT 3Ha'leHHe QK , pasHoe 

3·10 7 3B. 
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Puc. 10. 3uepzemU'lCCIWC pa3peweuue oemeKmopa OAJI y
K6QNm06 C 3Nepzueu 5,9 K3B 6 3Q6UCUMOCmU om KamoON020 
NQ npJIJIO.' II UJI. 

]QKA104CNUC 

IlponopUHOHaJILHafl KaMepa C .D,peH$OBbiM npOMC)I{yTKOM, 

pa6oTa10tUafl Ha ra30BOH CMCCH aproHa C H306ylaHOM, 

o6Jia.IJ,aCT BbiCOKHM 3HCPI'CTH4CCKHM pa3pCWCHHCM .[I,Jlfl CHilL

HOHOIIH3Hpy1DUIHX '-!aCTHU. 

)J,nfl a- yacTHU c :lHeprHeH 5,2 M3B nonyYeHo :lHepreTH-

'-ICCKOe pa3pCWCHHC 
.\E 
-~ =30/o. B onpe.D,eJieHHOM pe)I{HMe 

pa60lbl .IJ,CTCKTOpa OTCYTCTBYCT 3aBHCHMOC1 b BCJIH'-IHHbl 

CHI'HaJia OT yrJia BXO.IJ,a '-!aCTHU. floKa3aHO, '-ITO KpHTH'-ICCKafl 

BCJIH'-IHHa npOH3BC.IJ,CHHfl KO:l<b<PHUHCHTa ra3009r0 yCHJICHHfl 

H HOHH3aUHOHHblX llOTCpb COCTaBJifiCT 3 ·10' 3B Ha HHTb. 

CymecruyeT B03MO)I{HOCTh onpe.D,eneHHfl npoeKUHH rpeKa 

KaK CHJlbHOHOHH3HPYIOUIHX, TaK H peJifiTHBHCTCKHX '-!aCTHU, 
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nepeceKaiOtUHX .IJ,peH:<IJoohiH npoMe)l(yToK. Bo3MO)I(HO H3Me

peHHC pacnpe.D,CJICHHfl llOJIHOH HOHH3aUHH B.IJ,OJih llYTH CHJlhHO

HOHH3HPYIOUIHX '-!aCTHU. 

B 3aKJII04eHHe auTopw 6naro.D,apf!T 

H.fl.BonKoBa, fl.C.3oJIHHa, H.A.Ky3hMHHa, 

P.M.6a3nooy, 

IO.f' .c:I>e.IJ,ynooa 

3a llOMOlllh B pa60TC. 
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