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By introducing small quanti ties of hydrocarbo~s· .11.11d 
Y&t~r vapour to the filling gas bright localize~ t~acks of 
ionizing particles are obtained in a self-shunted-hydrogen· 
str-eamer chamber. · ' 

The results have been obtained in the Laboratory of 
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1. BeeC>eHue 

B Hawei npeAW.IU'IIIei pa6oTe/l/ 6hiJUI 3aperscTpBpo

BaHw H ccl>OTOrpacl>BpOB&Hhl CJieAW :meKTpOHOB B CTpHMepHOi: 

K&Mepe, HanonHeHHoi BOAOPOAOM npH &TMoccl>epHOM A&Bne

HBH, H HCCJieAOB&HO BJIBJIHHe p&3JIH'IIIhiX npHMecei H& 

p&3BHTHe CTpHMepHOrO p&3PJIA& B cne.IUiaJILHOM pelKBMe 

pa60TLI K&Mepw. 3TOT pelKBM H&MH npeAJIO>KeHO H&3hiB&TL 

pe>KHMOM C&MOWyHTHpOB&HHJI, T .K. &KTBBH&JI CT&AHJI pa3pJIA& 

&BTOM&TH'IeCKH orpaHH'IBBaeT AJIBTeJILHOCTL HMnyJILCa Ha· 

npJI>KeHHJI Ha pa3pJIAHOM npoMe>KyTKe. HccJieAOB&HHJI noKa-

3aJIH, 'ITO nyTeM BBeAeHBJI opraHB'IeCICHX A06&BOIC B He60JIL· 

WBX KOHu;eHTpau;sJix, B ocHOBHOM CH4 /0,2·2tfo/, YA&eTcJI 

nps yMepeHHWX HanpJI>KeHHOCTJIX /oKono 30 KB/cM/ c 

HMUYJILCOM AJIHTeJILHOCThiO -1,5 MKC B He O'leHL KpyTLIM 

cl>poHTOM I- 10 He/ nony'IBTL JIPKBe cJieAw npH A&BJieHBB 

BUJIOTL AO 1 QJIM. II pH 3TOM JIOK&JIH3&IUIJI CJieAOB He Xy>Ke, 

'leM B pa6oTe / 2/ , rAe AeJiaJiaCL UOULITK& JIOK&JIH30B&TL 

CTpHMepHWB pa3pJIA B BOAOPOAe, HCUOJIL3YJI Bhi.COKOBOJILT· 

HWB HMUYJILC C cl>POHTOM 1· 2 HCH AJI'JITeJILHOCTLIO 6 HC. TpeKH 

B pa6oTe/ 2/ 6WJIH UOJIY'IeHW TOJILKO npH A&BJieHHB BOAOPOA& 

AO 0,4 QJIM., npH'IeM npB BBeAeHBB yrJieBOAOPOASOB A06&BKB. 

Ilo ou;eHKaM/3/ AJIJI noJiy'leHHJI TpeKOB B 'IBCTOM BOAOPOAe 

He06XOASMhl 3JieKTpH'IeCICBe UOJIJI C H&fipJI)I(eHHOCTLIO 60-
·70 KB/cM. B H&CTOJIIIJ;ei pa6oTe MwnpeAfipHHJIJIBAaJILHei

WBe UOUWTKH A06HTL~JI Jiy'IWei JipKOCTH B JIOKaJIH3&IJ;HB CJie

AOB B BOAOPOAe, HCUOJIL3YJI TpeXKOMUOHeHTH.We CMeCB. 

B K&'leCTBe TpeTLei KOMUOHeHThl Mhl peWBJIH BCUOJIL30B&TL 

npHMeCH napOB BOAJal, npBMeHeHBe KOTOphiX B reJIBeBWX Ka· 

Mepax A&BaJIO H&BJIY'IWYIO JIOKaJIH3&IUIIO y)l(e B 6HH&pHWX 

cMecJix /reJIHi - BOA&/ I 4/. 
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2. Annapa11ypa 

AnnapaTypa H KOHCTPYKURI KaMepw'onHCaHW B pa6o· 

TaX /5, 6/, 3KCnepHMeHTW npOBO~HJIHC.b CO CTeKJIIHHOH Ka· 

Mepoii ~aMeTpOM 180 MM H pa3pi~HWM npOMe)l(yTKOM 

60 MM. BepxHee H HH)I(Hee CTeKna KaMepW HMenH TO~Hy 
6 MM. flpH pa6oTe C UOHH)I(eHHWM ~aBneHHeM npHMeHinaC.b 

KaMepa C 6onee TOHCTWMH CTeKnaMH /10 MM/. ,lJ;ni npe~
OTBpaJileHHI pa3pyD18HHI KaMepw OTKa'IKa H HanonHeHHe 

OCYJileCTBHinHC.b B MeTannH'IeCKOM 60KCe. 0TKa'IKa KaMe· 

pw npoH3Bo~ac.b ~o ypoBHI 2 • 10 - 3 Top. H3MeHeHHe 

KOnH'IeCTBa npHMeCH napOB BO~W npOBO~HHOC.b nyTeM pa3-

6aBneHHI ra30BOH CMeCH BO~OpO~OM. 

MaKCHMaH.bHai aMnnHTy~a BWCOKOBOH.bTHOrO HMnyn.bCa 

COCTaBnina 280 KB, C nepe~HM cllpoHTOM OKOHO 10 HC 
H BpeMeHeM cna,Qa OKOHO 1,5 MKC. ci>OTOrpacliHpOBaHHe Tpe

KOB npOH3BO~HOC.b Ha nneHKY 'IYBCTBHTen.bHOCT.biO S O,S 5 = 
= 2000 e,Q. rOCT B HanpaaneHHH 3HeKTPH'IeCKOrO noni 

06'.beKTHBOM C .QHacllparMOH 2,5 H nepneH,QHKYHipHO K 3HeKT· 

PB'IeCKOMY noniO o6'.beKTHBOM c .QHacllparMoii 0,8. 06Jilai 

annapaTypHai 3a.Qep)I(Ka BWCOKOBOH.bTHOrO HMnyn.bCa OT 

MOMeHTa npOXO)I(.QeHHI 'laCTH~ COCTaBnina 0,4 MKC. 

3anycK reHepaTopa BWCOKOBOH.bTHWX HMfiYH.bCOB OCYJile

CTBHIHCI C UOMOJil.biO O.QBHO'IHOrO CURHTBHHI~HOHHOrO C'leT

'IHKa, KOTOpWii perBCTpBpOBan npOXO.QIIIlBe 'lepe3 KaMepy 

3neKTpoHw oT HCTO'IHHKa 90 Sr. 

3. 3KcnepuMeH1/IaAI>HI>Je pe3yAI>1/Ia1/ll>l 

Ha puc. 1 noKa3aH cne.z. 3neKTpoHa, cclloTorpacliHpoaaH

HWii B HanpaaneHHH, napannen.bHOM 3HeKTpH'IeCKOMy UOniO 

npH E = 32,5 KB/cM H .QBacllparMe o6'.beKTHBa D = 2,5, 

.z.aaneHHe ao.z.opo.z.a B Ka:Mepe 1 a1/IM., c .z.o6aaKaMH 1tfo CH4 H 

napoa ao.z.w 0,05tfo. KaK BB~o H3 cpaBHeHHI c pe3ynLTa

TaMH HaWeii pa60TW /I/, IpKOCT.b cne.QOB B TpOHHOH CMeCH 

OKa3WBaeTCI 3Ha'IBTeH.bHO BWWe /B pa6oTe/I/ .QHacllpar:Ma 

o6'.beKTHBa 6wna 0,8/. 
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Puc. 1. ti>01/IOZpafPUJI CAeoa 3AeK1/IPOHa 6 6ooopooe 6 Hanpa6-
AeHUU, napaAAeAI>HOM 3AeK1/Iput4eCKOMY noAIO, E=32,5 KB/cM, 
c oo6a6KOU: 1~ CH 4 + 0,05~ H20 . .aua~paZMa otheK111U6a 
D = 2,5, OAUHa •peKa 16 CM. 

Ha puc. 2a,6,6, H z npHBe.QeHw clK>TorpacliHH cne.z.oa 

3H8KTpOHOB B BO.QOpO~e npH .QaBH8HHH 1 Q1/IM. C npHMeC.biO 

1'fo MeTaHa H pa3nH'IHWX KOH~eHTpa~HIX napoB BO.QW, a 

TaK)I(e cne.Q, nony'leHHWH C .Q06aBKOH TOH.bKO O.QHOrO MeTaHa. 

Cne.z.w cclloTorpacliHpoBaHw B HanpasneHHH, nepneH.QHKynip

HOM 3neKTPH'IeCKOMY noniO c Hanpi)I(eHHOCT.biO E = 

= 32,5 KB/cM, ~acllpar:Ma 06'.beKTHBa D =0,8. no cpaBHeHHIO 

C Ka'leCTBOM TpeKa, nonyqeHHWM B BO.QOpO.Qe C MeTaHOM 

I puc. 2z/, 3.Qec.b HarnJI.QHO BH.QHO BnHIHHe napoa ao.z.w, 

KOTOpoe npHBO~T K yBenH'IeHHIOHHTeHCHBHOCTH BH.QHMOrO 

CBe'leHHJI B.QQH.b pa3pJI~WX KaHanOB H ynyqmeHHIO HOKanH· 

3an&H cne.QOB B KaMepe 3a C'leT TOrO, 'ITO MHOrHe CTpHMepw 

HMeiOT "To'le'IHYIO" cTpyKTYPY. EcnH B ao.z.opo.z.e npHcyTCT

ByeT TOH.bKO npHMeC.b BO.QW /6e3 MeTaHa/, TO TpeKH HC'Ie· 

3aiOT B o6JileM CBe'leHHH acero o6'.beMa KaMepw. 

Ha puc. 3a, 6npe.QcTaaneHw clloTorpaMMW pacnpe.z.eneHHI 

HHTeHCHBHOCTH CBe'leHHI B.QOH.b pa3pi.QHOrO KaHana npH 

.QaBneHHB 1 a1/IM. H 400 Top COOTBeTCTBeHHO, no KOTOpWM 

BB~O, 'ITO npB 1 Q1/IM. B pa3pi.QHOM KaHane pe3KO BW.Qeni· 

eTCJI HOKanH30BaHHai o6naCT.b - *TO'IKa", KOTOpOii COOT· 
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Puc. 2. 4>olllozpa¢uu C/le006 3/leKIIlPOH06 6 6000pooe 6 Ha
npa611eHUU, nepneHOUKYII.IIPHOM 3/leKIIlPU'IeCKOMY no1110, E = 
= 32,5 KB/cM, c oo6a6KaMu: a/ 1* CH4 + 0,3* H2 0 ; 
6/ 1* CH 4 + O,OS~H20 ; 6/ 1*CH4 + O,OOS~H20 ; 
z/ 1* CH 4 , pa3Mep ¢o•ozpa¢upyeMozo y'lac•Ka 4x6 CM 2. 
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1Cif , 

Puc. 3. Pacnpeoe.lleHUJI UHmeHCU6Hocmu c6e'leHUJI 600./lb 
pa3pJIOHozo KaHa.lla 6 cMecu H 2 + 1 * CH 4 + 0, 05~ H2 0 npu 
Oa6AeHUJIX: a/ 1 amM. I cmpuMep c JfO'Ie'IHOU.IIOKa.llu3aijueil/; 
6/400 Top. 

BeTCTByeT fiHK Ha «}}OTOrpaMMe. ,lJ;JIHHa CTpHMepoB H3MepJI
nacb Ha MHxpo«}}oToMeTpe Mfl»-4. 

Ba:>KHoii xapaxTepHCTHxoii cTpHMepHoii xaMepw JIBnJieTCJI 
BpeMJI naMJITH. Ha puc. 4 .z.aHa 3aBHCHMOCTb 'IHcnapa3pJI.z.
HbiX KaHanOB Ha e~HHny .z.nHHbl cne.z.a /yqHTbiBaJIHCb 
TOnbKO .Z.OCTaTO'IHO JipKHe CTpHMepbl/ OT 3a.z.ep)I(KH BbiCOKo-
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Puc. 4. 3a6UCUMOCJib 'IUC.IIa cmpuMepo6 om 6peMeHu 3aoep:r
Ku 6biCOK060.IIb111Hozo uMnyA~oca npu 1 amM.: H2 +1* CH 4 u 
0,05~ H2 0. 

BonLTHoro HMnynLca npH 3anonueHHH xaMepw CMeCLJO: 
1 01/IM. BO.Z.Opo.z.a, 1~ MeTaHa H 0,05~ napOB BO.Z.bl. 

4. 06cy:roeHue pe3yA~omamo6 

ITpHBe.z.eHHble Ha puc. 1 H 2 «}}oTorpa«}}HH noxa3w-
BaJOT, 'ITO npHMeHeHHe .Z.06aBOK napOB BO.Z.bl .z.aeT B03MO)I(
HOCTb pe3KO yBenH'IHTb JipKOCTb H yny'IIIIHTb noxaJIH3anBJO 
cne.z.oB B Bo.z.opo.z.e c npHMeCLJO MeTaHa. B onTHManLHOM 
cnyqae ~Ha Jipxoii lfacTH cTpHMepoB no nonJO cocTaBnJieT 
- 2 MM. fl»oTorpa«}}uu cne.z.oB oxa3wBaJOTCJI HecpaBHeHHO 
6onee Ka'leCTBeHHbiMH, 'leM B cnyqae HCnOnb30BaHHJI TOnbKO 
.z.o6aBKH MeTaHa HJIH .z.pyrux oprauuqecxux BemecTB. OnTu
ManbHOii .z.ng HaWHx neneii oxa3anacb xoHneHTpanHJI napoB 
BO.Z.bl - 0,05~. 
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Ilpapo,Aa ~a6ruo,AaeMoro 3~eKTa, no- BHAHMOMY, csJI· 

3aHa C TeM, 'ITO BBe,AeHHe A06aBKJI MeTaHa HeCKOJihKO CHH· 

>KaeT TeMnepaTypy 3JieKTpoHoB B 30He pa3pJIAa/5, 6/. )J.o~ 
nOJIHHTeJIJ.HOe BBe,AeHHe napOB BO,Ahl npHBO,AHT K npOJIBJieHHlO 

3~eKTa TO'Ie'IHoii JioKaJIH3alUIH /4/. KoHKpeTHhl:ii MexaHH3M 

nponeccos, npoacxoAJIIUHX B 3TOM cnyqae, noKa TPYAHO 

06'bJICHHTh IB03MO>KHO, onpe,AeJieHHYIO pOJih HrpaeT 3aMe,A· 

JieHHe pa3BHTHJI CTpHMepOB, yMeH:&WeHHe nonepe'IHOH AH41· 

•q,y3HH H T .n.j. Tpe6yJOTCJI ,AaJI:&HeiimHe HCCJie,AOBaHHJI B 3TOM 

HanpaBJieHHH. 

XopomaJI JIOKaJIH3aitHJI cJieAOB B o6nacTH nepBH'IHOii 

JiaBHHhl CYIUeCTByeT TOJI:&Ko npH ,AasJieHHJIX 600-700 Top. 
IlpH 6onee HH3KHX ,AaBJieHHJIX ra3a "To'le'IHaJI" cTpyKTypa 

pa3pJI,AHhiX KaHaJIOB TepJieTCJI, H JIOKaJIH30BaHHaJI 'laCTh 

CTpHMepa paCTJirHBaeTCJI no HanpaBJieHHlO K 3JieKTpO,AaM 

KaMepJ.I. H3 cpasHeHHJI 4loTorpaMM pacnpe,AeJieHHJI HHTeH· 

CHBHOCTH CBe'leHHJI B,AOJIJ. pa3pJI,AHOrO KaHana npH ,AaBJieHHJIX 

400 H 760 Top I puc. 31 MO>KHO BHAeT:&, KaK pe3KO yxy,A· 

maeTCJI JIOKaJIH3aUHJI C yMeH:&WeHHeM ,AaBJieHHJI ra3a B KaMe • 

pe, npH 3TOM "TO'IKa" KaK TaKOBaJI 4laKTH'IeCKH HC'Ie3aeT. 

H3 puc. 4 BHAHO, 'ITO speMJinaMJITHHCCJie,AyeMoiiKaMe· 

phi BnOJIHe AOCTaTO'IHO AJIJI noJiy'leHHJI BhiCOKOrO BpeMeHHOrO 

pa3pemeHHJI I -1 MKcl, 'ITO no3BOJIJieT pa6oTaT:& c AO· 

BOJlhHO 60JIJ.WHMH nOTOKaMH HOHH3HPYJOJUHX 'laCTHU 

1- 105 c - 1 - 10 6 c- 1 1. 

5. 3aKAIO'leHue 

HccJie,AoBaHHe 3asepmeHHOro CTpHMepHoro pa3PJIAa B 

BOAOPOAHOH CTpHMepHOH KaMepe C A06aBKaMH MeTaHa H 

napOB BOAhl noKa3J.IBaeT, 'ITO MO>KHO noJiy'laT:& JipKHe HJIOKa· 

JIH30BaHHhle CJie,Ahl B TaKOH KaMepe npH ,AaBJieHHH 1 UIIIM. 
Pa3Mep JIOKaJIH30BaHHOH JipKO CBeTJIIUeHCJI 'laCTH CTpHMepoB 

no noruo He npesJ.IWaeT 2 MM, TpeKH 4loTorpa41HpYJOTCJI Ha 

nJieHKY c 'IYBCTBHTeJIJ.HOCThiO So, 85 = 2000 e,A. rocT 

npH AHaq,parMe o6'beKTHBa D = 2,5. Ko&neHTpanHJI BBOAH· 

MhiX A06aBOK HeBeJIHKa H npaKTH'IeCKH He H3MeHJieT CBOHCT· 

sa KaMe phi KaK BOAOPOAHOii MHmeHH.Ha6ruo,AaeMoe ynyqme

HHe nponecca noKaJIH3anHH c noswmeHHeM AaBJieHHJI no3so· 
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JIJieT Ha~eJIThCJI, 'ITO C yBeJIH'IeHHeM HanpJI)I(eHHOCTH HC· 

nOJI:&3yeMoro 3JieKTpH'IeCKOro noJIJI MO>KHO 6y,AeT nOJIY'IHTh 

xopomo JIOKaJIH30BaHHJ.Ie cneAJ.I B BOAOPOAHoii KaMepe 

H npH ,AaBJieHHJIX 60JIJ.We 1 UIIIM. 
AsTopw 6naro,AapHw A.r .IloTexaHy, H.B.Jie6e,Aesy 

H B .~.IloeHKO 3a noM om:& s npose,AeHHH 3KcnepHMeHTOB. 
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