
r - 1-e 
I 

J8DS/J..-t'f 
s .r .rpe6HHHHK , B.X.,lJ;o.Qoxoa, B.AJKyKoa , 

A.B.Jla3apea , A.A.Ho3.QpHH , A.<I> .nucapes, 

B .A .CTo~ynuH , B.H.TpaBKHH 

HCCJIE,lJ;OBAHl1E PABOThl 

r A308hiX nPOOOPUHOHAJibHhiX c qETqHKOB 

nPH ,lJ;ABJIEHHHX .ZJ:O 100 ATMOC<I>EP 



2R05/2-77 np. 

Pped~HH~K,B,r. 
14 ;ll;p. 
f.fccJie,noBaHMe 

r 
pat1otY, •• 

PI3-IQ552 

-l-

s .r .rpe6HHHMK, B .X .,ao~oxos , B .A . ~yKos , 

A.B .Jia3apeB, A.A . Ho3~pHH , A . ~.nHcapeB , 

B.A .CTo~ynHH , B .H.TpaBKHH 

HCCJIE,aOBAHHE PABOThl 

P13 - 10552 

r A308hiX OPOOOPUHOHAJibHhiX CllETllHKOB 

OPH ,aABJIEHHHX ,ao 100 ATMOC~EP 

HanpaeAeHo e IJT3 



fpe6HHHHK B.f. H llp. P13 - 1055; 

HccnellOB8HHe pa60Thi raaoBhiX rrporropuHoaanbHbiX C'leT'IBKOB 

llpH ll8BneHBRX llO 100 8TMoc¢ep 

npHBOllRTCR pe3yllbT8T~ HCCllellOBSHBR 1"'830BOI"'O ycaneHBB B 3Hepre

TH'IeCKOI"'O pa3pemeHHR UHllHHllpB'IeCKHX llpOllOpUHOH8llbH~X C'leT'IHKOB 

llHSMeTpOM 6 H 14 MM, 3SllOllHeHHblX aprOHOM B CMeCbiO H3 90% apl"'OHS 

H 10% MeTSHa, llpH llSBlleHBRX llO 100 STM, 8 lt8'1eCTBe SHOllS BCllOllb3G

BSllHCb ll030llO'IeHHSR BOllb~p8MOB8B llpOBOllOltS llHSMeTpOM 19,4; 16,4; 
20,8 MKM, 8 TSKJKe llpOBOllOKS, llOKpblT8R TOHKBM CnOeM CT8Kll8, 

Pa6oTa Bhmonaeaa B Jla6opaTopBH R)lepa~x npo6neM OH.HH. 

npenpBBT 06wJUIBeBBOrO BBCTBTfT& a,llepBWll BCCJie,llo....a .Jb6 .. 1977 

Grebinnik V.G. et al. P13 - 10552 

Investigation of the Gas Proportional Counters 
Operating at a Pressure of 100 atm 

The results are presented of the investigation of 
the gas multiplication and energy resolution for cylind
rical proportional counters 6 and 14 mm in diameter filled 
with argon and a mixture of 90% argon and 10% methane 
at a pressure up to 100 atm. A gold- plated tungsten wires 
19.4, 16.4, and 20.8 pm in diameter as well as a wire 
covered with a thin layer of glass were used as anode. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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MHoroqucneHHble nonbiTI<H /l •2 •
4

/ nony'IHTh nponop-

UHOHaJibHbiH pe:>KHM pa3MHO:>KeHHB 3Jiei<TpOHOB B C'leT'IH

I<aX, JaflOJIHeHHbiX :>KH,D;KHM HJIH KpHCTaJIJIH'IeCKHM aprOHOM, 

He npusenu I< :>KenaeMhiM peJyJihTaTaM. B CBBJH c 3THM 

npe.n;cTasnseT onpe.n;eneHHhiH npai<TH'IeCI<Hii HHTepec HJy

'leHHe B03MO:>KHOCTH flOJiy'leHHB B C'leT'IHI<e 6onee flJIOT

HOH pa6oqeii cpe.n;bl npu CHJihHOM noBbiWeHHH .n;asneHHB 

c coxpaHeHHeM npu 3TOM nponopuuoHaJibHOro pe:>KHMa, 

xapai<TepHoro .n;ns c'leT'IHI<OB c raJOBbiM HanonHeHHeM. 

HMeiO~HeCB OT,D;eJibHble HCCJie,D;OBaHHB B 3TOM HanpaBJie-

HHH 
13• I noi<a3biBaiDT, 'ITO nponopuuoHaJibHOe pa3MHo-

:>KeHue 3Jiei<TpOHOB B C'leT'IHI<e, 3aflOJIHeHHOM ra30BOH 

CMeChiO, Ha6JIIO,n;aeTCB BflJIOTb ,D;O ,n;aBJieHHB 100 amM. 
0.n;Hai<O B 3THX pa6oTaX OTCYTCTBYIOT CBe,D;eHHB 0 no,n;

po6HOM HCCJie,D;OBaHHH O,D;HOH H3 Ba:>KHeHWHX xapai<Tepu

CTHK C'leT'IHI<a - ero 3HepreTH'IeCKOM pa3peweHHH. llo3-

TOMY UeJibiO HaCTOBIUeH pa60Tbl JIBHJIOCb CHCTeMaTH'IeCI<Oe 

HJy'leHHe B e.n;HHhiX 3I<cnepuMeHTaJibHbiX ycnoBHBX C'leTHbiX, 

aMflJIHTY,D;HbiX H 3HepreTH'IeCI<HX xapai<TepHCTHK C'leT'IHI<a 

c nnoTHOH raJosoii cpe.n;oii. BMecTe c TeM, B .n;aHHYJO 

nporpaMMY HCCJie,D;OBaHHH 6b1JI BKJIIO'IeH Tai<:>Ke OllbiT no 

H3y'leHHIO xapai<TepHCTHK raJOBOrO C'leT'IHI<a, aHO,D; B KO

TOpOM 6b1JI BblflOJIHeH H3 npOBO,D;BIUeH HHTH, llOI<pbiTOH 

TOHKHM CJIOeM H3 BbiCOKOOMHOrO MaTepHaJia. llpe,n;nonara

JIOCb, 'ITO Tai<Oe flOI<pbiTHe 6y,n;eT CTa6HJIH3HpOBaTb pe:>KHM 

pa3MHO:>KeHHB 3Jiei<TpOHOB B6JIH3H HHTH npH BbiCOKOM .n;as

JieHHH raJa. 
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3KCflEPHMEHTAJibHAJJ AllllAPATYPA 

B pa6oTe ucnonh3ouannch .D.Ba unnHH.IJ.pHqecKHX cqeT

quKa, KOHCTpyKUHJI KOTOphiX npHBe.n:ena Ha pUC. 1. Ka)I(AhiH 

CYCTYHK HMen naTyHHhiH KaTOA C BHyTpeHHHM AHaMeTpOM 

H AJJHHOH AJJJI OAHOrO CYeTqHKa 6 H 60 MM H AITJI .n:pyroro -

14 H 80 MM, COOTBCTCTBCHHO. B KaYeCTBe aHO)l,a HCnOJJh-

30BaiTHCh 30ITOYCHhiC BOJJh$paMOBhiC HHTH AHaMeTpOM 10,4; 

8 7 6 

Puc. 1. KoHcmpyKI.IUJI npo11DPI.IUOHaAbHozo c<Jem<JuKa. 1 -
¢moponAacma6blU U30A.Rmop; 2 - ucmo<JHUK zaMMa- KBaH
moe, 3 - Kopnyc BblcoKozo oa6AeHUJI, 4 - 6600 za3a, 
5 - npeoycuAumeAb, 6 - QHOO; 7 - Kamoo, 8 - nooeoO 
6biCOK020 Hanp.RJKeHUJI. 

16,4; 20,8 MKM, a TaK)I(e TOHKa.a npouonoqKa, noKphiTaJI 

cnoeM AH3neKTpnqecKoro Ma Tepuana I cTeKnal. Ano.n:naJ~ 
HHTh npoxo.n:una no uenTpy cYeTqnKa Yepe3 cTeKITJIHHhie 

Kanunn11phl u c O.IJ.HOro Konua y.IJ.ep)I(HBanach ynpyroi npy

)I(HHKOH, KoTopaJ~ npe.IJ.OTBpamana ee npouucauue. 

B pa3HhiX onhnax cqeTqHKH 3anOITHJIITHCh aprOHOM 

qucTOThi c co.n:ep)l(auneM npnMecei: KHcnopo.IJ.a "oco6oH:" 

4 

<o,00050/o, napou BO.D.hi < 0,005 z/M~ a3oTa < 0,0020/o, a 

TaK)I(e cMeChiO H3 900/o aproua H 100/o MeTana. 
raMMa-KBaHThl OT Bneumero HCTOqHHKa 

241 
Am 

1 EY = 59,6 K:JBI nona,!J,anu B o6'beM cqeTqaKa qepe3 OKHO 

B KaTO,!J,e, npuqeM TOniUHHa naTyHHOH CTeHKH B MeCTe o6-

nyqenHB COCTaBnBna - 0,5 MM. 
TionyqeHHhiH co cqeTqHKa HMnynhc nocTynan ua 3aps

AOBO-qyBCTBHTenhHhiH npe,!J,yCHITHTenh, 3aTeM qepe3 cneKT

poMeTpuqeCKHH TpaKT/2/.ua aMniTHTYJI.HhiH anaiTH3aTop Map
KH Al1- 128. AMnnuTy .D.Has Kanu6pouKa :weKTpouuoro TpaK

Ta npoH3BOAHITaCh qepe3 A03HPYIDIUYIO 3ITeKTpuqecKyiO eM

KOCTh npe.n:yCHITHTeiTB. 3uepreTHqeCKHH 3KBHBaneHT wy
MOB no aprouy npH cyMMapHOH BXOAHOH eMKOCTH - 15 ncf> 
COCTaBITBIT OKOITO 40 K3B lnonuag WHpHHa Ha nonyBhiCOTel. 

3KCllEPHMEHTAJlbHb/E PE3YJibTATbl 

lfccne.n:oBaHHB CBOHCTB cqeTqHKOB BKITJOqanH B ce6JI 

H3yqeHHe 3aBHCHMOCTH K03~HUHCHTa ra30BOrO YCHITCHHB 

IKrY I u 3nepreTuqecKoro pa3peweuu.a oT npuno)l(euuoro 

HanpJI)I(CHHH B WHpOKOM HHTepBane H3MCHCHH11 AaBJJCHHJI 

15-:-100 amM./ pa6oqei CMCCH. 

Pa6oma c<Jem<JuKa c HUMb10 
6e3 ou:J/WKmpu<JecKozo noKpblMUJI 

,ll.n.a Ka)I(.IJ.Oro cqeTqHKa c pa3HhiMH .D.HaMeTpaMH auo

.n:a 6hlnH nonyqenhl aMnnHTY.IJ.Hhle pacnpe,!J,enenu.a u 3auu

CHMOCTH BenuqHHhl BhiXOAHOrO CHrHana OT npHITO)I(CHHOrO 

uanpg)l(euu.a. B KaqecTBe KonKpeTnoro npnMepa ua puc. 2 
npHBO)l,HTCJI aMniTHTYAHhle xapaKTCpHCTHKH ,!J,ITJI cqeTqHKa 

C KaTO,!J,OM 6 MM H aHO,!J,OM ,!J,HaMeTpOM 16,4 MKM npH 

pa3nHqHhiX ,!J,aBITCHHHX aprOHa H CMCCH aprOHa C MeTaHOM. 

CqeTqnK, 3anonuenHhiH TOIThKO aprouoM, pa6oTan ycToH:

quuo unnoTh .IJ.O ,!J,auneuuH: 100 amM. O.D.naKo, KaK BH.IJ.HO 

H3 pUC. 2, C pOCTOM ,!J,aBneHHJI MaKCHMaiThHhiH K03$4JHUHeHT 

pa3MHO)I(CHHH 3ITCKTpOHOB YMCHhWaeTCJI laepXHHJI TOqKa 

Ka)I(AOH KPHBOH COOTBeTCTByeT naqany KOpOHHOro pa3p.a-

.D.al. 
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Puc. 2. AMnllumyOHbH' xapaKmepucmuKu ct.temt.tuKa. ).J.ua
Memp KQ1/IOOQ 6 MM, OUaMemp QHOOQ 16,4 MKM, 1+ 5 - oaa
/leHUJl 5, 10, 20, 50, 100 amM a cMecu 90% MemaHa u 
10% apzoHa; 6 +10 ~ oaa/leHUJl 5,10, 20, 50, 100 amM 
a apzoHe. 

CqerquK c 6onhillHM .D.HaMeTpoM Kalo.D.a, 3anonHeHHhiH 

aproHoM, npu .D.aBJlCHHHX Bhiillc 50 amM pa6oran HeycroH.

quBo. B HeM 'lacro B03HHKanu KparKoBpeMeHHhiC pa3pHLihi 

llpH HallpH)I(CHHHX HH)I(C npo6HBHOrO 3Ha'ICHHH. C pOCTOM 

)J,aBJICHHH MaKCHMaJlhHhiH K03$$HU.HCHT pa3MHO)I(CHHH pe 3KO 

yMeHhillancH u .D.JlH 100 amM He npeBhiillan 20. 3ro Morno 

6WTh CBH3aHO C YBCJlH'ICHHCM pacCTOHHHH )J.peii<iJa 3J1CKT· 

pOHOB B CHJlhHOM 3JlCKTpH'ICCKOM none, a TaK)I(C C KaqccT

BOM llOBCpXHOCTH KaTO)J,a 3TOrO C'ICT'IHKa. 

)l,o6aBJ1CHHe MeTaHa, KaK H CJlC)J,OBano Q)I(H)J,aTh, 3Hal{H

TCJlhHO yny'lllJaeT pa6ory C'ICT'IHKOB. AMUJlHTY)J.HhiC xapaK

TepHCTHKH CTaHOBHTCH 6onee llOJlOrHMH, a o6naCTh llpO

nopiJ,HOHaJlhHOCTH - 6onee illHpOKOH, 'ICM )J,JlH 'IHCTOrO 

aprOHa. fipH 3TOM llJlaTO C'ICTHOH xapaKTCpHCTHKH CTaHo

BHTCH 6onee llpOTH)I(HhiM. C'ICT'IHKH, 3allOJ1HCHHhiC CMCChlO 

90o/o aproua u 10o/o Meraua, pa6oranu ycroH:quBo KaK npu 

6 

HH3KHX, TaK H npH BhiCOKHX )J,aBJlCHHHX. fiponopiJ,HOHallh" 

HOC 
4

yCHJ1CHHC 3JlCKTpOHOB llpH 3TOM )J,OCTHrano BCJlHqHHW 

- 10 HJlH HCCKOJlhKO BhllUC llpH BCCX )J,aBJlCHHHX BllJlOTh 

)J,O 100 Q1/IM. 
B KaqecTBeHHOM oruorneHHH pa6ora cqerqHKOB c auo

)J.aMH )J,HaMeTpaMH 16,4 H 20,8 MKM 6wna O)J,HHaKOBOH. 

Ha puc. 3 H3o6pa)l(eHhi xapaKTepHhie aMnnHTY.D.Hhie 

pacnpe)J,eneHHH, nonyqeuHwe Ha 3THX cqerquKax. IlepBwi 

H3 npHBC)J,CHHhiX CllCKTpOB jaj HBJlHCTCH THnHqHhiM )J,JlJI 

cqeTqHKOB C )J,HaMeTpaMH HHTH 16,4 H 20,8 MKM llpH Ha

llOJlHCHHH HX aprOHOM H CMCChlO aprOHa C MCTaHOM llpH 

Bcex ucnonh30BaHHWX B onwre )J,aBneHHHX. OcHOBHoi nHK 

3TOrO CllCKTpa COOTBCTCTBYCT 3HeprHH 59,6 K:JB. fiHK 

CJleBa Ha KpHBOi pUC. 3a COOTBCTCTBYCT BhiJleTaiOIIJ,HM H3 

KaTo.D.a raMMa-KBaHTaM c '3ueprueH: -8 K:JB K -u3nyqeHHH 

Me)J.H. Bropoi cneKTP /6/ aMnnHTY.D. HMnynhcoB 6wn no

nyqeu )J,JlH cqerqHKOB C aHO)J,OM )J,HaMeTpOM 10,4 MKM 
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Puc. 3. AMnii~~YOHbJe pacnpeoe/leHUJl uMnyAbcoa om zaM
Ma- KaaHmoa 4 Am npu oaa/leHuu apzoHa 50 amM: a/ oua
Memp QHOOQ 20,8 MKM; 6/ OUQMemp QHOOQ 10,4 MKM. 
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npu .r.aaneHHJIX ra3a BbiUIC 20 amM KaK .r.nB aproHa, TaK 

H .r.JIJI CMCCH aproHa C MCTaHOM. H3 pHCYHKa BH.r.Ho, 4TO 

B 3TOM CllCKTpe npHCYTCTBYIOT .r.aa llHKa npHMCpHO paBHOH 

HHTCHCHBHOCTH, pa3.r.CJICHHhiC 3HCprCTH4CCKHM HHTCpaa

JIOM, BCJIH4HHa KOTOporo poena C YBCJIH4CHHCM ~aBJICHHJI 

ra3a H llpHJIO*CHHOrO K C4CT4HKY HallpH*CHHH. llpH 3TOM 

XapaKTCp CllCKTpa HC 3aBHCCJI OT HHTCHCHBHOCTH o6Jiy4CHHJI 

C4eT4HKa raMMa-KBaHTaMH. TaKoe noae.r.eHHe cneKTpa 3a

Tpy.r.HJieT 06'bJICHCHHC Ha6JIIO~aCMOro pa3~BOCHHJI JIHHHH, 

KOTOpoe CKOpee BCCf'O CBJI3aHO C .r.e$eKTaMH HCOOJih3YCMOH 

HHTH ~HaMCTpOM 10,4 MKM. 

3HeprCTH4CCKOC pa3pClliCHHC C4CT4HKOB, onpe~eJIJICMOC 
KaK OTHOlliCHHe L\E/E.l00%, r.r.e !\E - llOJIHaJI lliHpHHa Ha 

llOJIYBhiCOTC CllCKTpa, 3aBHCCJIO OT .r.HaMeTpa auo.r.a H .r.aBJIC

HHJI ra3a, YBCJIH4HBaJICb C HX poCTOM. 0.r.HaKo B UIHpOKOM 

.r.uana30HC H3MCHCHHH K03$$HU.HCHTa ra30B0f'O YCHJICHHJI 

pa3pClliCHHC HC 3aBHCCJIO OT ero BCJIH4HHbl, 4TO BH.r.Ho H3 

puc. 4, Ha KOTOpOM DpHBO~JITCJI KpHBbiC 3aBHCHMOCTH 

BCJIH4HHbl pa3pClliCHHJI OT BCJIH4HHbl KrY .r.JIJI C4CT4HKa 

~HaMeTpOM 6 MM C aHo.r.oM 16,4 MKM npu ~aBJICHHJIX ap

roHa H CMCCH aproHa C MCTaHOM 1 0,20, 50, 100 amM. 

XapaKrepucTHKH C4CT4HKOB u ux pa6ora npu HH3KHX 

~aBJICHHJIX /.r.o 5 amM/ XOpOlliO COrJiacyiOTCJI C HMCIOili.HMH

CJI B JIHTeparype ~aHHhlMH. 

H3 aMDJIHTY~HbiX xapaKrepucTHK, no.r.o6HbiX npuae~eu
HbiM Ha pUC. 2, MO*HO OU.CHHTb noporOBOC HanpB*CHHC 

Ha4aJia nponOpU.HOHaJihHOrO YCHJICHHJI Vnop , KOTOpoe 3a

BHCHT OT pa3MCpOB C4CT4HKa, a TaK*C po~a H .r.aBJICHHJI 

ra3a. Mbl onpe~eJIHJIH V nop KaK HanpB*CHHe, npu KOTOpOM 

K03$$nu.ueHT pa3MHO*CHHJI 6bm paaeH e.r.uuuu.e. Ha puc. 5 
npHBO~HTCJI 3Ha4eHHJI BCJIH4HHbl Vnop /RAln(RK/RA) B 

3aBHCHMOCTH OT .r.aBJICHHJI ra3a. 3TH 3Ha4CHHJI .r.OBOJibHO 

XOpOUIO JIO*aTCH Ha llpJIMYIO /B JIOrapH$MH4CCKOM MaCUI

Ta6e/, 4TO CBH~CTCJihCTBYCT 0 xapaKTepe 3aBHCHMOCTH 

Vnop - pli
3RAln(R K /R A), r.r.e p - ~aBJICHHe ra3a B C4CT-

4HKC, 

4HKa. 
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Puc. 5. 3a8UCUMOCTIIb npu8eoeHH020 HanpJi.JICeHUJi Hat.taAa 

nponopijUOHQAbH020 ycuAeHUJi om oaBAeHUJi. 

Pa60TIIQ Ct.teTII'IUKQ C QHOOOM, noKpbiTIIbiM TIIOHKUM 

CAOeM U3 OU3AeKTIIpUt.teCK020 MQTIIepUQAQ 

/1,2,4/ 
B pH,Ll,e pa6oT , nocBH~eHHhiX Hccne,Ll,oBaHHIO pa-

60Tbl C'leT'IHKOB, 3anonHeHHbiX )I(H)J,KHM HnH KpHCTannH'IeC

KHM aprOHOM, B Ka'leCTBe O)J,HOH H3 llpH'IHH OTCYTCTBHH 

nponopUHOHanhHOrO pa3MHO)I(eHHH B 3THX cpe,Ll,aX yKa3W" 

BaeTCH HanH'IHe Ha aHO)J,e pa3nH'IHbiX HeO)J,HOpO,Ll,HOCTeH 

HnH )J,e<iJeKTOB - TaK Ha3biBaeMhiX "ropH'IHX TO'IeK". 3TH 

,Ll,e<iJeKTbl npellHTCTBYIOT nonyqeHHIO KOHTpOnHpyeMOrO pa3M

HO)I(eHHH 3neKTpOHOB. )J.nH ycTpaHeHHH HX BnHHHHH Ha pa3-

pH,Ll, B pafioTe/5/ npe)J,naranOCb HCllOnb30BaTb B C'leT'IHKe 

B Kal.JeCTBe aHO)J,a npOBO)J,H~YIO HHTh, llOKpbiTYIO TOHKHM 
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cnoeM Be~ecTBa co cna6oii: npoBO,Ll,HMOCTbiO. C uenbiO 

BWHBneHHH 3aKOHOMepHOCTeH, xapaKTepHWX ,Ll,nH C'leT'IHKa 

C TaKHM aHO)J,OM, Mbl HCcne)J,OBanH pa6oTy C'leT'IHKa C )J,Ha

MeTpOM KaTO)J,a 6 MM llpH BbiCOKHX j)J,O 100 QTIIM/ )J,aBne

HHHX aprOHa. 

B Ka'leCTBe aHo)J,a Hcnonh30Banach npoBonoKa, noKpw

TaH CTeKnOM, CO cne,Ll,yiO~HMH napaMeTpaMH: )J,HaMeTp 

HHTH - 11,5 MKM, )J,HaMeTp )I(HnbJ - 2,5 MKM, TOn~HHa 

CTeKna - 4,5 MKM, MaTepHan )I(Hnbl - MC)J,b, MaTepHan 

CTeKna· - nHpeKc. Y,!J,enbHoe conpoTHBneHHe cTeKna 

1ol 2 
OM· CM. 

Ha 
'ICHHH 

R~ 

puc. 6 npe,Ll,CTaBneHa 3KBHBaneHTHaH CXCMa BKniO

C'IeT'IHKa, r)J,e C ~ - 3nCKTpH'ICCKaH CMKOCTb, a 

3nCKTpH'IeCKOC COllpOTHBnCHHC )J,H3nCKTpH'ICCKOrO 

llOKpbiTHH, paBHbiC COOTBCTCTBCHHO 

C = 2rr-0,0885~- n4>, R = _f~l+o/Ro ~ OM . 
A ln0+o/R0 ) J\ 2rrP 

RA CA 

Co 

c n~ 

Puc. 6. 3K8U8aAeHmHaJi cxeMa 8KA10t.teHUJi ct.temttuKa c 
aHoooM, noKpbiTIIbiM ou:JAeKmput.tecKuM cAoeM. RA u C,a -
oMuttecKoe conpomuBAeHue u :JAeKmputtecKaJi eMKOCTIIb ou:J

AeKmput.tecK020 CAOJi; R - HQ2PY30'IHOe conpOTIIU8AeHue; 
C - BxooHaJi eMKocmb npeoycuAumeAJi IIY; C 0 - eMKOCTIIb 
o6paTIIHOU C8Ji3U npeoyCUAUTIIeAJi. 
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3ACCb E - AH3neKTpH4CCKaH UOCTO.IIHHaH CTeKna, paBHa.ll 

5,7; 0 - TOnll\HHa AH3neKTpH'!CCKOrO OOKpbiTHH, .MKM; 
f - napaMeTp noKanHJaUHH naBHHbi, no nopHAKY BenH-

'!HHbi paBHbiH AHaMeTpy aHOAa, c.M; R0 - AHaMeTp MCAHOH 

HHTH, .MKM; p - yAenbHoe conpoTHBneHHe cTeKna, OM· CM. 
EMKOCTb C , paBHa.ll - 2,4 •10"

3 nt/>, CYIUCCTBCHHO MCHb· 

we eMKOCTH o~paTHOH CBH3H npeAYCHnHTenJI C0 H eM-

KOCTH C, paBHbiX COOTBCTCTBCHHO -1,5 H -15 nclJ. 
llpH H3Y'!CHHH pafiOTbl C'!CT'!HKa C aHOAOM, llOKpbiTbiM 

AH3neKTpHKOM, fiblnO 06Hapy)I(CHO, '!TO aMnnHTYAHa.ll xapaK

TepHCTHKa - 6onee nonoras, a cqeTHaH xapaKTepHCTHKa 

HMeeT 6onee npoTH)I(CHHOe nnaTo, qeM y c~eT'!HKa c o6bi'!

HbiM aHOAOM. llocneAHee BHAHO H3 puc. 7, Ha KOTOpOM 

Puc. 7. C<JemHble xapaKmepucmuKU C<Jem<JUKQ c oua.Mem
po.M Kamooa 6 MM npu oaeAenuu 20 amM. 1 - apzon, 
o6bl'l11biU a1100 oua.Mempo.M 10,4 .MKM; 2 - C.MeCb 90~ 
ap2011a U 10~ .MemaHa, 06bl'l11biU QHOO oua.Mempo.M 10,4MKM; 
3 - ap2011, QHOO c OU3/IeKmpu<JeCKU.M C/IOe.M oua.Mempo.M 
11,5 .MK.M. 
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An.ll cpaBHCHHH npHBCACHbl C'!eTHbiC xapaKTepHCTHKH C'!CT

'!HKa c o6bi'!HbiM aHOAOM AHaMeTpoM 10,4 .MKM, 3anon

HeHHoro aprOHOM H CMCCbiO aprOHa C MeTaHOM, H TOrO )I(C 

C'!CT'!HKa C aHOAOM, llOKpbiTbiM cnoeM CTeKna H HMei0-

11.\HM AHaMeTp 11,5 MKM, 3anonHeHHoro aproHoM npH AaB

neHHH 20 am.M. Mbi o6Hapy)I(HnH TaK)I(e, '!TO c yoenHLte

HHCM AaBnCHH.II ra3a HaKnOH nnaTO yoenH'!HBaCTC.II H AJI.II 

100 am.M nnaTO npaKTH'!CCKH HCLte3aeT. 

HecMoTpH Ha 6onbwyro npoTH)I(CHHOCTb nnaTo cLteT

HOH xapaKTepHCTHKH MaKCHManbHbiH Ko:J$¢uuHeHT ra3osoro 

ycHJICHH.II AJIH TaKoro C'!CT'!HKa HMCJI BCJIH'!HHY, xapaK

TCPHYIO AIIH cLteT'!HKOB c o6bi'!HbiM aHoAOM I.:;; 10
3 I, 3a

llOJIHCHHbiX aprOHOM npH COOTBCTCTBYIOIUHX AaBJICHH.IIX. 

IlocTo.IIHHaH opeMeHH r = RA C !\ , onpeAcn.llcMa.ll eM-

KOCTbiO H COllpOTHBJICHHCM AH3JlCKTpH4CCKOro llOKpbiTH.II, 

HC 3aBHCHT OT ero pa3MCpOB H onpCACJl.IICTC.II TOJlbKO 

YACJibHbiM COllpOTHBJICHHCM H AH3JICKTpH4CCKOH UOCTO.IIHHOH 

BCIUCCTBa llOKpbiTH.II. 8CJIH'!HHa T AJI.II HCOOJlb3YCMOro HaMH 

noKpbiTHH paona £o£P ;; 0,5 c. TaKoe 6onbwoe 3HaLteHHe 

T, OllpCACJl.IIIOIUCC BpeMH pa<.;<.;aCbiBaHH.II 3ap.11Aa Ha CMKO

CTH C ll , AOn)I(HO npHBOAHTb K 3aBH<.;HMOCTH aMDJIHTYAbl 

HMDYJibCa OT HHTCHCHBHOCTH o6Jiy'!CHH.II. 0AHaKO H3- 3a 

JlOKaJibHOCTH npOLI,CCCOB pa3MHO)I(CHH.II 3JlCKTpOHOB B C'!eT

LfHKC :na 3aBHCHMOCTb ue AOJI)I(Ha 6biTb <.;HnbHOH. Mbi 

Ha6JIIOAaJIH, HanpHMCp, YMCHbWCHHC aMDJIHTYAbl BbiXOAHO

ro CHrHaJia Ha 7-'.-101l/o C yBCnH'!CHHCM C'!CTa OT 250 AO 

500 U.Mn/c npH HCOOJlb30BaHHH aproHa DOA AaBJICHHCM 

B 100 am.M. 
3HepreTH'!CCKOC pa3pCWCHHC C'!CT'!HKa_ CHJlbHO 3aBH

CCJIO oT AaBJICHHH, pe3KO yxyArnanocb c ero yaenuqe

HHeM. )J,JI.II AaBJICHH.II 100 amM Aa)I(C npH ManbiX K03«iJ

$HUHCHTaX pa3MHO)I(CHH.II illHpHHa 3HepreTH'!CCKOH nHHHH 

6bJJia 60JibillC 201l/o. IlpH 3TOM, KaK BHAHO H3 KpHBOH 9 
pUC. 5 AIIH 20 amM aproHa, pa3pCWCHHC pe3KO yXyA

rnaeTC.II c pocToM ra3oooro ycuneHH.II. 

Ha ocuooaHHH nony'!eHHbiX pe3ynbTaToB TPYAHO CAe

naTb onpeACJICHHbiH BbiBOA 0 B03MO)I(HOCTH nponopli,HO

HanbHOrO pa3MHO)I(CHH.II B TaKOM C'!CT'!HKC, 3anonHCHHOM 

)I(HAKHM aprOHOM. 0KOHLtaTCJlbHbiH OTBCT Ha 3TOT BOllpOC 

MO)I(CT AaTb nHWb HCOOCPCACTBCHHa.ll llOCTaHOBKa TaKOrO 

onbna. 
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B 3aKJIIO'IeHHe aBTOpbl C'IHTaiOT CBOHM )l.OJirOM D06Jia • 

ro.n.apHTb .li.M.IlOHTeKOpBO 3a HeH3MeHHhlH HHTepec K )l.aH· 

HOB TeMaTHKe H Ba)I(Hhle o6cy)l()l.eHH.H Bcex 3KcnepHMeH,. 

TaJILHhlX pe3yJILTaTOB, H3JIO)I(eHHhlX B )l.aHHOH CTaTLe, a 

TaK)I(e E .H. PycaKoBa 3a noMOII.(L npH c6opKe C'leT'IHKOB. 
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