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lfccneaonauue nponopuuouam,uoro C'IeT'IHKa BbrcoKoro aanneuug 
npu HH3KHX reMneparypax 

npeaCTilBneHJ.l peaynbTBTbl HCCneaODiliiHH XllpBKTepHCTHK UHnHHilpH
lfCCKOro nponopUHOHanbHOrO ClJeT'IHKB BbiCOKOro JlBBneUHSI (JlHBMeTpbi 

K!ITOIIB H lli!Oilll 6 MM H 20 MKM COOTBeTCTBeHHO/, 3anonHeHHOrO aprOHOM 
H CMCCHMH aproua C MCTBHOM, npu HH3KHX TeMIJeparypax. 06Uapy>KeHO 
Y"CIILUICIIHe MBKCH ManLHO IIOCTH>KHMOro K034>ti>HUHeHT8 11p0110pUHOHanLHOro 
paa" :Jo>KeHHH 3neKrpopos npu nouu>t<eHHH TeMnepary pLr uanonHHJOmero 
raaa H HeH3MeHHoA ero nnoruocrH. MaKCHManbHBSI nnoruocrb raaa, nnH 

' Koropoii coxpaugncg nponopuuouanLHI>Iii pe>KHM, cooraercrnonana nnoruocru 
l'll3B llpH KOMIIBTIIOH TeMIIeparype H IIBBnCHHH Ot<OnO 200 llT, 

Pafiora nr.rnonueua B na6qparopuu H!WpHI.IX npo6ncM OII.Rll. 

flpenpaar 06wuReaaoro aacraryra •aepRwll accneaoaaaal. JlY6aa 1977 

Grebinnik V.G. et al. Pl3 
Investigation of the High-Pressure 

Proportiona~ Counter at Low Temperatures 

10553 

The results are presented of investip,ation of 

characteristics for cylindrical proportional lrich-prec
sure counter (diameters of a cathode and anode are G mm 

and 20 I'm, respectively; filled with arcon and a mixture 

of argon and methane at low temperatures. A maximum pos

sible coefficient of the proportional electron multipli
cation at lowering temperature of the filling eas (its 

density heine stable ; was observed to decrease. A maximum 

eas density, for which the proportional recime was con
served, corresponded to the eas density at a room 
ture at -200 atm. 

tempera-j 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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B rrocne~HHe ro~~ 3HaqHTenbHOe BHHMaHHe y~engnocb 
rrpo6neMe co3~aHHg JneKTPOHHoro ~eTeKTopa qacTHU, 3a
rronHeHHoro rrnOTHOH cpe~oii, B qacTHOCTH KOH~eHCHpO

BaHH~M aprOHOM H KCeHOHOM, H pa6oTaiO{Uero B rrporrop
UHOHanJ:>HOM. pe)KHMe /I-7 I. IloTpe6lfOCTb B .TaKHX ~eTeKTO
pax OC06eHHO aKTyanbHa ~ng 3ciMJleKTHBHOH perHCTpaUHH 
HeiiTpanbH~x H3nyqeHHii. O~HaKo y~osneTBOpHTenbHbJe pe-
3ynbtaT~ 6~nH rronyti:eHLI nHWb-~ni )KH~Koro KCeHOHa/2-4/. 

B pa6oTe/B/ rrpose~eHo rieTanbHoe HCc~e~oaaHHe ~a
paKTepHcTSK rrporropuHoHanbHoro cqeTqHKa, 3anonHeHHoro 
ra3oo6pa3H~M aproHoM, a TaK)Ke cMecgMH aproHa c Me
TaHoM rrpil · ~asneHHJI'x ,IJ;o 100 'cur. Pe3ynbTaT~ JTHX Hc
cne~oaaHHB rroxa3anH, qTo rrpH s~coxHx ~asneHHgx Harron
Hgmmero ra3a KoJ«W!HuHeH't ra3osoro ycHneJHg coxpaHgeT · 
csoe ~osonbHO B~coKoe 3HaqeHile I -10 /. B csg3H 
C ;lTHM rrpe~CTaBngeT HHTepeC H3yqeHHe xapaKTepHCTHK 
cqeTqHKa ITPH ~anbHeiiweM yBenHqeHHH ITJIOTHOCTH pa6o
qero ra3a rryTeM noHH)KeHHg ero TeMrrepaTyp~ rrpH HeH3-
MeHHOM ~asneHHH. B HacTogmeii cTaTbe rrpHBe~eH~ pe3ynb
TaT~ 3TOrO HCCne~OBaHHg. 

lf3yqeHHe pa6oT~ rrporropuHoHanbHoro cqeTqHKa rrpH 
HH3KHX TeMrrepaTypax ~MeeT H CaMOCTOgTenbHOe 3HaqeHHe 
He TOnbKO C rrpaKTHqeCKOH TQqKH 3peHHJI, HO H ~ng 6onee 
rny6oKoro rroHHMaHHg MexaHH3Ma rrpoueccoB, rrpoHcxo~g
IUHX B 06oeMe ~eTeKTOpa, ITOCKOnbKY nHTepaTypH~e ~aH
H~e ITO 3TOMY BOITpocy rrpaKTHqecKH OTCYTCTBYIOT. 

B pa6oTe 19 ! coo6IUanocb, qTo rrporropuHoHanbHag Ka
Mepa, _3arronHeHHag CMeCbiO HeOHa C BO~OpO~OM rrpH ~aB
neHHH ,.10 alllJ .Tepgna. ,pa6oTocrroco6HoCTb rrpB TeMrrepaTy
pe )KH~KOJ:p ~30Ta BBH~Y HeB03MO)KHOCTB rronyqeHHg B~
COKOrO ra30BOrO ycHneHHg. ABTOp~ Bbi~BHHynH· cne~YIOIUHe 
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rHIIOTC3bl ,[(JIM 06'bMCHCHHM 3TOro 34KPCKTa: JIH60 H3- 3a 

BTOpH'IHbiX IlpOUCCCOB B03HHKaeT HenpepbiBHbiH O,[(H03JICKT

pOHHbiH pa3pM.IJ., JIH60 IIOBepXHOCTHbiH 3apM.IJ. Ha HCIIPOBO

.IJ.HIUCH IIJICHKC IlpHMCCCH, BbiCa,[(HBIUHXCH Ha KaTO,IJ,aX, KOM

IICHCHpyeT 3ap1!.[( IlpOBOJIO'ICK. Y.IJ.OBJICTBOpHTCJibHOH pa6o

Thl KaMe phi npu 78 K y,nanoch .n.o6HThC.H, JIHWh yny'IWHB 

HOBCpXHOCTHhlC CBOHCTBa KaTO.IJ.OB H 3aiiOJIHHB KaMepy 

CMCChiO HCOHa, aprOHa, BO.[(OpO,IJ,a H MeTaHa IlpH ,IJ,aBJICHHH 

2 am. B pa6ore /10/ o6Hapy)I(CHO,'ITO npu noHH)I(CHHH TeM

neparyphi .no -22° C /.naoneuue 70 MM pr .cT./ C'-leTuoe 

nna TO aproHo- cnuproooro C'ICT'IHKa r eiirepa ucqe 3aeT, 

B TO BpCMH KaK .IJ.JIH MCTaHOBOro - npaKTH'ICCKH HC H3Me

H11CTCJI. floJiy'leHHhiH pC3YJlhTaT 06'b11CH11CTC11 TeM, '-ITO llpH 

llOHH)I(CHHH TCMnepaTyphi HaCTynaeT 'laCTH'IHaH KOH,IJ,eH

caUHH IlpHMCCH H ,IJ,aBJlCHHe napoB CTaHOBHTCH HC,IJ,OCTa

TO'IHhiM ,IJ,JIH raUieHHH pa3p.B,IJ,a. 

B HaCTOHIUHX HCCJlC.QOBaHHHX HCIIOJlb30BaJlaCh 3KCIIe

pHMCHTaJihHa1! ycraHoBKa, onucaHHaH B pa6oTax 17 •81 . )J,ua

MeTp naTyHHOrO KaTO,IJ,a C'ICT'IHKa COCTaBJlJIJI 6 MM, a auo

.IJ.OM CJiy)I(HJia ll030JIO'ICHHa1! BOilbtPpaMOBaH HHTb .QHaMeT

pOM 20 MKM. 3aOOJ1HCHHC C'ICT'IHKa llpOH3BO.QHJ10Cb ap

rOHOM "oco6oii 'IHCTOThl", a TaK)I(C CMCCMMH a}}rOHa C 

MeTaHoM. 06ny'leHue npoH3BO.QHJIOCb y- KBaHTaMu 24 1 Am . 
TunH'IHhiH aMnJIHTY.IJ.HbiH cneKTp HMnynbcoo rrpuoe.n.eu u/8/. 

Ha puc. 1 npe,ncraoneHhr KpHBhie 3aBHCHMOCTH aMnnu

TY.IJ. HMllYJihCOB H COOTBCTCTBYtolUHX HM K03$$HUHCHTOB 

3J1CKTpOHHOrO pa3MHO)I(CHH11 OT Hanp1!)1(CHH11 Ha C'ICT'IHKC 

/aMIIJlHTY.JlHblC XapaKTepHCTHKH/ IIpH 3aiiOJIHCHHH ero ap

rOHOM. ftepXHJIH TO'-IKa Ka)I(,IJ,OH KpHBOH COOTBCTCTByeT 

Ha'lany Kopouuoro pa3p11,na. H3Mepeuu.B npouo.n.unuch npu 

.n.aoneHHHX ra3a oT 3 .no 100 am u TeMnepaTypax - or 

KOMHaTHOH ,[(0 TCMIIeparyphi KOH.IJ.CHCaUHH llpH ,IJ,aHHOM ,IJ,aB

JICHHH. Ha pHCYHKC COIIOCTaBJICHhl KpHBble, COOTBCTCT

BYIOIUHC HH~KOH /rrpOBC.Il.CHbl WTpHXOBOH JIHHHCH/ H KOMHaT

Hoii TeMneparypaM npu o.n.uuaKoooii nnoTHOCTH ra3a. llnor

HOCTH aproHa rrpu .n.aoneuu.Rx u TeMnepa rypax 3 am u 

120K, 10 am H 150K, 20 am H 200K, 20 am u 150K, 

50 am H 250K, 50 am H 200K paBHbl IJJIOTHOCTHM ra3a IIpH 

KOMHaTHOH TCMIIeparype H ,IJ,aBJICHH.RX 10, 20, 30, 45, 

60 H 80 am COOTBCTCTBCHHO. 
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Puc. 1. AMnAumyouble xapaKmepucmuKu c~em~uKa, 3anoA
HeHH020 ap20HOM npu pa3/IU~HblX oaeAeHu.Rx u meMnepa
mypax. 

Auanu3 KPHBhiX llOKa3hJBaeT, 'ITO MaKCHMaJihHO .n.o

CTH)I(HMhtii K034KPHUHCHT pa3MHO)I(CHH11 YMCHhWaCTCH C no

HH)I(CHHCM TCMIIepaTypbl, IlpH'ICM IlpOHBJICHHC 3TOrO 3$

lPCKTa YCHJIHBaeTCH C IIOBhlUICHHCM ,IJ,aBJICHHH. flpH ,IJ,aBne

HHH ra3a 100 am H TeMnepaType 205K /IIJIOTHOCTb aprOHa 

IIpH 3THX YCJIOBHjJX COOTBCTCTBYCT IIJI(>THOCTH ra3a IIpH 

,IJ,aBJICHHH OKOJIO 200 am IlpH KOMHaTHOH TCMIIepaType/ o6-

JiaCTh nponopuuouaJihHoro pa3MHO)I(CHHH nonHOCThto ucqe-

3aeT u B C'ICT'iHKe cpa3y HacTynaeT pa3px.n.. KpoMe roro, 

aMilJIHTY.IJ.Hble xapaKTCPHCTHKH, COOTBCTCTBYIOIUHC HH3KHM 

TeMrrepaTypaM, u.n.yT 6onee Kpyro no cpaoHeHHto c xapaK

TepRCTHKaMu npH KOMHaTHbiX TCMHepaTypax. 

Ha puc. 2 npe.n.cTaoneHbl auanorH'-IHbie xapaKTepHCTHKH, 

IlOJIY'ICHHhlC IIpH 3allOJIHCHHH C'ICT'IHKa CMCC.IIMH aproHa 

c MeTaHOM. llnoTHOCTH ra3a npu .n.aoneHH.IIX u TeMrrepa

rypax 20 am u 160K, 50 am u 200 K, 50 am H 180K co

oToercroeuuo paBHbi nnoTHOCTRM ra3a rrpu .n.aoneHH.IIX 
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Puc . . 2. AMnAumyoHbJe xapaKmepucmuKu cttemttuKa, 3anoA
HeHHozo CMeCJIMU apzoHa C MemaHOM npU pa3AU'IHbJX oae
AeHUJiX u meMnepamypax. 

40, 80 H 100 am B KOMHaTHOB TeMnepaType. CpaBHeHBe 
KpBBLIX, DpBBe.Z.eHHLIX Ha puc. J B 2, DOKa3LIBaeT, 'ITO 
.z.o6asneHHe K aproHy MeT aHa no3sOnJieT 3Ha'IBTenLHO yse
nB'IBTL npoTJI~eHHOCTL o6nacTB nponopu;uoHanLHoro pa3M
Ho~eHBJI. TaK, .u;n.11 C'leT'IBKa, 3anonHeHHoro aproHoM npu 
50 am H 200K, MaKCBManLHLIB K034lcllHUBeHT~ pa3MH·o~eHHJI 
COCTaBnJieT OKOnO 10, B TO BpeMJI KaK .D;nJI CMeCB Ar + 
+ 5o/o CH 4, Haxo.z.JIIUeB:cJI npu TaKux ~e .u;asneHBB u TeMIIe
pa Type, 3TOT K034lcllBUBeHT .D;OCTBraeT 1 o3. O.z.HaKO BCDOJib-
30BaHBe CMeCB aproHa C MeTaHOM BCe-TaKB He D03BOnJieT 
CyiUeCTBeHHO DOBLICBTb nnOTHOCTb pafioqero ra3a nyTeM 
DOHB~eHBJI TeMnepaTypLI npB DOCTOJIHHOM .z.asneHBH C CO
xpaHeHBeM npu 3TOM pe~uMa nponopu;uoHanLHoro pa3MHO
~eHBJI. TaK, .z.n.11 cMecu Ar +20%CH 4 ,Haxo.z.JIIUeBcJI npu .z.as
neHBB 100 am u TeMnepaType 205 K, Ko34lclluuueHT pa3MHo
~eHBJI e.z.sa npesLiwaeT 10. 

6 

i 
I 

t 
I 

I 
I 

~ 
I 

I 
f! 
l 

qTo KacaeTcJI 3HepreTB'IecKoro pa3peweHBJI, To npu 
O.Z.BHaKOBOB DnOTHOCTB ra3a OHO OKa3anOCb He3aBBCJIIUBM 
OT TeMnepaTypw. ~aHHLie no 3HepreTB'IecKoMy pa3pewe
HBIO DpB DnOTHOCTJIX ra3a, COOTBeTCTBYIOIUBX .z.asneHBJIM 
.z.o 100 a• npu KOMHaTHoB: TeMnepaType, npuae.z.eHLI pa
Hee 

18
1. llpu .z.anLHeB:weM ysenu'leHBB nnoTHOCTB pa3pewe

HBe npo.z.o~ano yxy.z.maTLCJI u .z.n.11 nnoTHOCTB aproHa, 
COOTBeTCTBYIOIUeB 200 all npu KOMHaTHOB TeMnepaType, 
COCTaBnJino OKOnO 20o/o .Z.nJI 3HeprBB y -KBaHTOB 60 K3B . 

llony'leHHLie pe3ynLTaTLI yKa3LIBaroT Ha To, 'ITO npu 
ysenB'IeHBB .z.asneHBJI B DOHB~eHBB TeMnepaTypLI pa6o
'lero ra3a B pa3BBTBB 3neKTpOHHO-BOHHOB naBBHLI,DO-BH
.Z.HMOMy, YCBnBBaeTCJI ponb npou;eCCOB BTOPB'IHOB BOHH3a
UHB, CBJI3aHHLIX C BLICBe'IBBaHBeM lbOTOHOB H nocne.z.yro
IUBM BLI6BBaHBeM 3neKTpOHOB B3 KaTo.z.a. H3BecTHo /I 1-13/, 
'ITO B 6naropO,AHON ra3e OCHOBHLIM BCTO'IHHKOM lbOTOHOB, 
,AOCTHraiO{UHX KaTO.D;a, JIBnJIIOTCJI He B036y~eHHLie aTOMLI, 
B3nyqeuue KOTOPLIX pe3oBaHcuo nornoiUaeTcJI, a o6pa3yro
IUBecJI B ra3e B036y~,AeHHLJe .AByxaTOMHLie MoneKynw. llpu 
DOBLIWeHBH .D;aBneHBJI B OC06eHHO DpB DOHH~eHBH TeMne
paTyphl ra3a KOnB'IeCTBO B036y~,AeHHLIX MOneKyn, no
BB,ABMOMy, CYIUeCTBeHHO B03pacTaeT, 'ITO DpHBO,ABT K ycu
neHBIO BTOpH'IHOB BOHB3aiJ;BB B 6onee paHHeMy pa3BHTBIO 
KopoHHoro pa3p.II,Aa. ~o6aaneHue K aproHy "raCJIIUeB: npu
Mecu" - MeTaHa, KaK B cne.u;osano O~B,AaTL, CYIUeCTBeHHO 
DO,AaBnJieT 3TH npou;eCCLI . 

0,AHOB H3 DpB'IBH ODBCaHHLIX JIBneHBB, Ha6nro,AaeMLIX 
npu noHu~eHuu TeMnepaTypw pa6o'lero ra3a nponopuuo
HanLHoro C'leT'IHKa, MO~eT fiLITb TaK~e 'laCTB'IHaJI KOH
,AeHCaiJ;BJI Manwx HeKOHTpOnHpyeMLIX DpBMeCeB, KOTOphle 
MOryT OKa3LIBaTL 3Ha'IBTenLHOe BnBJIHBe Ha npou;eCCLI, 
DpOBCXO,AJIIUBe B 06'heMe ,AeTeKTopa. 

B 3aKnro'leuue aBTopw 6naro,Aap.IIT li.M.lloHTeKopso 
B A.cl>.llucapesa 3a HeB3MeHHLIB BHTepec K ,AaHHLIM BC
cne.u;oBaHBJIM B none3Hhle o6cy~eHBJI. 
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