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YnbMaH 11. H ap. 

PerKcrpauH~ TpeKOB aapR*eHHbiX qaCTKU s CTpHMepHoR 
KBMepe npH IIOMOlliH TeXHHKH HMnynbCHOrO na3epa 

P13 - 12260 

llenblO ll8HHOH pa60Tbl SIBnSISTCSI HCilhiT8HKe B03MO>KHOCTH IIpHM8H8HHSI 

HMnynbcuoro a3oTHoro na3epa .c npoaonbHbiM so36ylKaeuHeM H na3epa ua 

KpacwtenSIX, KOTOpblil B036YlKl!lieTC!I c noMOWb!O TaKoro HMnynbcuoro 
830TKOrO na3epa, Ani! perKCTp8UKH TpeKOB 38p!llKeHH~X qaCTKU B CTpHMepKOil 

lt8Mepe. PerKcTpaUHII TpeKos nposoaHnacb npK noMOWK aayx pa3Hb1X TeHeBblX 
MeTOAOB. llOK838KO: qTQ MOlKKO nonyqaTb TeKerpBMMbl TpeKOB 3neKTpOHOB 
a renHeaoil CTpHMepuoil KaMepe c ao6aa1toil acero I 0% CH4 npH aTMoc<jlepHoM 
aasneHHK " npK aanpSVKeHHOCTK 3nexTpKqecxoro non11 oKono 10 KBicM. Toq 
HOCTb noKanH38UHH H qyBCTBHTenhHOCTb OIIpeneneHHH aneMeHTOB rpeKOB 
"'BCTHU H8 n&3epHb1X TeHerpaMM8X Bbiiiie, tteM Ha 06bi'tJHblX ¢loTOCHHMK8X. 

Pa6oTa BbiC~OnKeHa a Jla6opaTopKK HaepHbiX npo6neM OvHH1. 

Coo6weHKe 06heAHHeHHoro KHCTKTyTa su:tepHbiX Hccnel!oaanKil. lly6ua 1979 

Ullmann P. et ai. P13- 12260' 

Registration of Charged Particle Tracks 
in a Streamer Chamb<>r by Means of Pulsed Laser 

Laser shadowgrams of charged particle tracks in a helium 
streamer chamber have been obtained by means of a longitudinal 
electric excited nitrogen laser. By the aid of a dye laser pumped 
by the nitrogen laser it has been possible to obtain the regi-
stration of tracks with demagniflcation. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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1. BBEAEHHE 

Pa3BHTHe HMnynbCHblX na3epOB BbiCOKOB MOllUfOCTH H3nyqeHHJI, 

KOpOTKOB ,ll.nHTenbHOCTH HMllynbCa H Manoro BpeMeHH HaKaqKH 

cTHMynHpoBano Hccne.n.oBaHHK 6blcTponpoTeKaiOuuu npoueccoB. Ma­

noe BpeMJI B036y)l(,ll.eHHJI na3epa /B HaHOCeKyH,Il.HOM ,ll.Hana30He/ ll03-

BOnJieT npOCTbiM CllOC060M ocymecTBHTb CHHXpOHH3aUHIO ero HM­

nynbca c Hccne.n.yeMblM npoueccoM. KopoTKaJI .n.nHTenbHOCTb Ht:t­

nynbca ,11.aeT TaK)I(e B03MO)I(HOCTb Ha6niO,Il.aTb 3a BpeMeHHbiM XO,Il.OM 

pa3BHTHJI npouecCOB, H, B qacTHOCTH,TaKHX 6blCTpOnpOTeKaiOllUfX, 

KaK, HallpHMep, pa3BHTHe CTpHMepoB B CTpHMepHOB KaMepe'~/ 
/2 3/ . 

B pa6oTax A.r.KanHMoBa H COTPY.D.HHKOB • noKa3aHo, qTo .n.nK 

3THX ueneii MO)I(HO XOpOWO HCUOnb30BaTb HMllynbCHblB a30THblB 

na3ep, 6naro.n.apJI ero OC06eHHO KOpOTKOMY BpeMeHH HaKaqKH, 
/4/ 

H B 3TOM CMblcne oH ropa3.n.o nyqwe py6uHoBoro na3epa • o.n.HaKo 

He,ll.OCTaTKOM ero JIBnJieTCJI Mana.JI ,ll.nHHa BOnHbl H3nyqeHH.II A = 

=337, 1 HM, KOTOpa.ll orpaHHqHBaeT HCllOnb30BaHHe CTeKn.IIHHbiX 
/2 3/ 

onTHqecKHX 3neMeHTOB. B pa6oTax • 6blno noKa3aHo, qTo MO)I(HO 

nonyqaTb XOpOWHe TpeKH 3neKTpOHOB HnH npoTOHOB B CTpHMepHOB 

KaMepe, HanonHeHHOB CMeCblO 70'foHe+30'foCH4 npH ,ll.aBneHHH 1 QIIIM. 

U.enbiO Haweii pa6oTbl .IIBn.llnocb: 

1. HcnbiTaHHe B03MO)I(HOCTH npHMeHeHH.II HMnynbCHoro a3oTHoro 

na3epa C llpO,Il.OnbHbiM B036y)l(,ll.eHHeM ,ll.n.JI perHCTpaUHH TpeKOB 

3apJI)I(eHHbiX qacTHU B CTpHMepHOB KaMepe. 

2. Hccne.n.oBaHHe B03MO)I(HOCTH npHMeHeHH.II na3epa Ha KpacHTe­

n.JIX, KOTOpbiB B036y)l(,ll.aeTCJI C llOMOmbiO HMnynbCHOrO a30THOrO 

na3epa. 3TO Heo6XO,Il.HMO ,ll.nJI TpaHCWOPMaUHH qacTOTbl H3nyqeHH.II 

B BH,Il.HMbiB ,ll.Hana30H ClleKTpa, r.n.e MO)I(HO HCllOnb30BaTb CTeKn.IIH­

Hble OllTHqeCKHe 3neMeHTbl. 
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3. PeaJIB3&:USJI na3epaoii perBcTp&l\BB T.pexos 3&pJI)f(CHHbiX qac­

Tllll C y:w:eBbWCHBCM B306p&)f{eHBJI 06'beMa CTpBMepHOB KaMepbl 

B& MaJIOil!OpM&TBYIO DJICBKY WBpBHOB 35 MM /pa3Mep Ka)J.pa 24x 

x36 MM 2/. 
4. PerBcTpa:us• Tpexos 3&PJI)KCHHbiX 'laCTBU. B renBesoii xaMepe 

c y:w:eHbWeHHOii .D.o6asxoii CH4 /MeHbmeii:, 'leM BCDOJib30B8.JIOCb s pa-

6oTe 
12

•
31 

/. 
5. flOBbiWCBBC TO'iBOCTB JIOKaJIB3aU.BB TpaeKTOpBB 3apJI)KCHHbiX 

'l&CTBU.. 

libiJIO OCYIIJ.CCTBJICBO TpB :H&D& pa60Tbl: 

1. flposepxa )J.CHCTBBJI ycTaBOBKB C DOMOUlbiO 4!a30BOrO 06'beK­

T& /BCKpOBOrO pa3pJIJJ.&/ C BpCMCHHbiMB B DpOCTpaHCTBCHHbiMB 

CBOBCTBaMB, DO)J.06Hb1MB CTpBMepHbiM. 

2. PerBCTpa:USJI TpCKOB 3JICKTpOHOB B CTpBMepHOH KaMepe 

C DOMOUlbiO TCBCBOrO MCTO)J.& )l.BOp)KaKa. 

3. flony'ieHBC TpCKOB 3JICKTpOHOB B CTpBMCPHOH KaMepe Ha 

Manoll!opMa THOR nneHxe. 

2. 3KCllEPHMEHTAJihHbiE PE3YJihTATbl 

)l.JIJI BCCJIC)J.OBaHBH Mbl BCDOJlb30BaJIB a30THbiB BMDYJibCHbiB 

na3ep, pa3pa6oT&HHblii B B3rOTOBJieHHblii: B UeHTpanbHOM BHCTBTyTe 

3JICKTPOHHOii: 4!B3BKB AH r )l.P. 3TO npO)J.OJibHO B036y)K)J.CHHbiH 

na3ep C OTDaJIHHOB Tpy6KOB. )l.JIBHa Tpy6KB 30 CM, 'laCTOTY 

CJIC)J.OB&BBJI BMDYJlbCOB :W:O)f{HO Bb16BpaTb MC)f{)J.Y O)J.BHO'iHbiMB BM­

DYJlbC&MB B BMDYJlbC&MB )1.0 100 Fij.)l.JIBTCJlbHOCTb BMDYJibCa - 2,5 HC: 

:W:OUlBOCTb B3JIY'iCHBJI B BMDYJlbCe COCTaBJIJICT, B 3aBBCBMOCTB 

OT pa6oqero H&DpJI)KCHBJI, 300 7500 KB•. Jla3epHb1H ny'i BMCCT 

)J.B&MeTp 4-:-5 MM, paCXO)J.BMOCTb 15 MpaO. TO'iHOCTb DOBTOpJICMOCTB 

DO MOUlBOCTB COCT&BJIJICT 10,. flpO)J.OJI)f{BTCJlbHOCTb )f{B3HB JI&3epa 

60JibWC, 'lC:W: 106 
BMDYJibCOB. )l.JIJI Tp&HC4JopM&U.BB 'iaCTOTbl B3Jiy'le­

BBJI B BB)J.BMbiB )J.B&D&30H CDCKTpa Mbl BCDOJlb30BaJIB JI&3ep Ha 

Kp&CBTCJIC jpO)J.&:W:BH 6JK/, B036y)f{)J.CBBbiB a30TBbiM BMDYJlbCBbiM 

na3epOM. flpB 3TOM Jl&3ep H& Kp&CBTeJie B036y)f{)J.aJICJI DpO)J.OJlbHO. 

,nmma BOJIBbl COCT&BBJI& DpB6JIB3BTCJlbBO '573 HM, )J.JIBTCJlbBOCTb 

BMDYJlbC& - npB:W:epBO 1 HC. 
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2.1. llpoaepKa ycmaH06KU c noMOJIIbiO ucKp06biX pa3pJI006 

BHa'iane Mbl nposepHJIH pa6oTy ycTaHOBKH, oco6eHHO ee JnexT­

poHHKY, BMCCTe C reHepa TOpOM HMnyJibCHOrO HanpJI)f{CHHJI jrHH/ 

H C HMnynbCHbiM aJOTHbiM Jia3epOM. )l.JIJI 3TOrO 6biJI HCnOJib30BaH 

npocToii:, HO CHJibHbiH ¢a30Bblii: o6'beKT - Hcxposoii: pa3pHJJ.. HcTo'i­

HHKOM nHTaHHJI HCKpbl CJIY)f(HJI rHH. )l.JIHHa MC)f(3JICKTpO)J.HOrO npo­

MC)KyTKa - dKOJIO 7 MM, )J.HaMeTpbl 3JICKTpO.D.OBd1=1 ,4 MM,d~ =0,5 MM. 

)l.JIJI CHHXpOHH3aUHH naJepHoro HMnyJibCa C HCKpOH Mbl HCnOJib30Ba­

JIH JanycKaiOI.l.lHH BbiCOKOBOJlbTHbiH HMnyJibC C nepBOH CCKUHH rHHa 

/13-c-15 KB/. JlaJepHbiH HMnyJibC MOr Ja)J.ep)KHBaTbCJI no OTHOlllCHHIO 

K MOMCHTY nOJIBJICHHJI HCKpbl. 11H4JOpMaUHJI CHHMaJiaCb nyTeM 

npOCBC'iHBaHHJI HCKpbl paClllHpeHHbiM, HCMHOrO paCXO)J.JII.l.lHMCJI JIY'iOM 

aJOTHoro naJepa /HnH naJepa Ha xpacHTene/ H perHcTpaUHH TeHe­

rpaMM Ha 4JoTOnJICHKC. flpHMCHJICMaJI nJICHKa "11JonaHXpOM 22" 
lllHpHHOH 35 MM HMCJia CBCTO'iYBCTBHTCJlbHOCTb SO SS =1300 C)J.. 

rOCT, pa3MCp Ka)J.pa 16 X 30 MM 2 , PaCCTOJIHHC ~C)KJW HCKpoii: 

H nJIOCKOCTbiO 4JoTonneHKH COCTaBHJIO 2,3 M. Ha puc. 1 noKaJaHbl 

TeHerpaMMbl HCKp npH pa3Hb1X Ja)J.Cp)I(KaX naJepHOrO HMnyJibCa 

no OTHOlllCHHIO K MOMCHTY pa3pJI)J.a. 8H)J.HO, 'iTO o6a THna naJepOB 

MO)KHO ycnelllHO npHMCHJITb )J.JIJI 3TOH UCJIH •. AHanotH'iHbiC 4JoTorpa-

4JHH paHee 6b1JIH nony'iCHbl MCTO)J.OM Bpal.l.laiOI.l.lCrOCJI 3CpKaJia rpyn­

noii: H.C.A6paMcoHa H COTPY.D.HHKoB
151

. 

2.2. PezucmpaijUJI mpeKoa 3AeKmpoH06 a cmpuMepHoii KaMepe 

90 
TpeKH 3JICKTPOHOB 6b1JIH nony'ieHbl c noMOI.l.lbiO HCTO'iHHKa Sr 

B cMecH 89% He+10%CH
4 

+1%H 20 npH aTMocliJepHoM .D.aBJICHHH. PaJMCPbl 

pa3pJI)J.HOH KaMCpbl: 250 X 240 X 100 MM3. 8biCOKOBOJibTHbiMH 3JICKT-
3 

po)J.aMH CJIY)KHJIH CTCKJIJIHHbiC nnaCTHHKH 150 X 130 X 2 MM C noKpbi-

THCM 8n0
2

J<OTOpble 6biJIH H3rOTOBJICHbl B Hay'iHO- HCCJIC)J.OBa TCJlbCKOM 

ueHTpe Hapo.D.Horo npeJJ.npHJITHJI "Kapn Ueiicc HeHa". IlnacTHHKH 

H3 CTCKJia BK7, Ha KOTOpbiX HaXO)J.HTCJI npOBO.li.JIUlCC noKpbiTHC, 

06Jia)J.aiOT npH )J.JIHHC BOJIHbl ,\ =340 HM H TOJIUlHHC CTCKJia 10 MM 

nponycKaHBCM 76'1/o. flp03pa'iHbiC 3JICKTpO)J.bl BCTaBJIJIJIHCb B aJIIOMH­

HHCBbiC )J.HCKH )J.HaMeTpOM 420 MM. HanpJI)KCHHOCTb 3JICKTpH'iCCKOrO 

nonJI cocTaBJIJIJia 9-:-11 KB/cM. IlpocBe'iHBauue xaMepbl B Hanpasne­

HHH 3JICKTpB'iCCKOrO nOJIJI npOBO)J.BJIOCb O)J.HOBpCMCHHO C pa3pJI)J.OM 
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Puc.l. TeHezpaMMI>I ucKp061>1X pa3p.R006 6 6030yxe npu Oa6AeHuu 
1 a•M. lloKa3aHI>I pa3Hble c•aouu pa36u•u.R ucKp. MeJIC3AeK•poo­
HI>IIl npoMeJICy•oK 7 MM, Macw•a6 yKa3aH Ha KaJICOoil (Jo•ozpa(Juu. 
a u 6 - pezuc•pai4U.R c noMOJI#I>fO a3o•Hozo Aa3epa. 6 u z - pezu­
c•pai4U.R c noMOJI#I>fO Aa3epa Ha Kpacu•e.lle. 

B KaMepe pacwupeHHWM pacxo~.IIUUIMCJI ny'IOM BMnynLcHoro a30THoro 

na3epa. TeHerpaMMW perBcTpBposanucL Ha nneHKY M3-3M cseTo­

'fYBCTBBTenLHOCTLJO S =5-:-7 e~. rOCT. Pa3Mep Ka~pa COCTaBn.lln 

55x70MM 2. PaCCTOJIHBe MelK~Y KaMepoii B nneHKOH 6wno 700 MM. 
Pe3ynLTaTw noKa3aHbl Ha puc.2. Ha l)oTorpai)BB 'leTKO B~Bw TeHe-

6 

\ 

~' 

a 

6 

Puc.2. TeHezpaMMI>I •peK06 3AeK•poH06 6 c•puMepHoil KaMepe. 
a - 3aOepJICKa uMnyAI>Ca a3o•Hozo 11a3epa no o•HoweHuro K MOMeH­
•Y Ha'la.lla pa3p.ROa 6 KaMepe OKOIIO 200 HC. 6 - 3aOepJICKa .lla3ep-

HOZO UMnyllbCa OKOIIO 700 HC. 

rpaMMbl, KoTopwe pacnonararoTc.ll B MeeT ax, r~e npoxo~Bn 'lepe3 Ka­

Mepy 3neKTpOH, B y~enLHOe 'IHCnO KOTOphiX /2,4 CM-lj COOTBeT­

CTByeT cpe~HeMy y~enLHOMY 'IBCny CTpBMepoB Ha cne~e. Pa3Mepw 

TeaerpaMM npu6nB3HTenLBO o~HaKOBbl. KpoMe Toro, ua l)oTorpal)u­

JIX BB~Hw CTPBMepw /MeBLWBe no pa3MepaM/, pacnonararoUUleCJI 
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o6nH3H cneAa JneKTpoHa. BepoBTHOH rrpuquHoH rrosoneHHB 3THX 

CTpHMepOB JIBUBeTCB, ITO- BHAHMOMY, <PoTOHOHH3aUHB, a TaK)I(e rrpo­

XO)I(AeHHe qepe3 KaMepy 3neKTpOHOB B MOMeHT opeMeHH, HerrocpeA­

CTBeHHO rrpeAWeCTBYIOIUHH rrpOXO)I(AeHHIO OCHOBHOrO perHCTpHpyeMO­

ro JneKTpoHa. 

2.3. TpeKu 3AeKIItpoHoe e cmpuMepHoii KaMepe 

C yMeHbUleHUeM U306paJKeHU.JI 

IJ.enbJO cneAYJOIUHX HCClleAOBaHHH 6blno: 

1. llOBbiWeHHe TOqHQCTH llOKallH3aUHH TpaeKTOpHH 3lleKTpOHa. 

2. YMeHbWeHHe H306pa)l(eHHB o6'beMa KaMepbl Ha Mano<PopMaT­

HYJO <PoTorrneHKY. 

CTpHMepHaB KaMepa rrpocoequoanacb pacwupeHHbiM, rrapan­

nenbHbiM nyqoM na3epa Ha KpacHTene, .D.HaMeTpoM 100 MM. TpaeKTo­

PHJI 3neKTpoHa rrpoeKTHpooanacb o6'beKTHBOM 'Tessar" 4,5/300 MM 

Ha <PoTonneHKY "l13onaHxpoM 22". C noMOIUbJO 3Toro o6'beKTHBa 

MO)I(HO <iloTorpa<i~HpOBaTb TOllbKO TpeK AllHHOH 6 CM. KaMepa 6blna 

HanonHeHa TaK, KaK 3TO y)l(e C006IUallOCb B nyHKTe 2.2. Pe3yllbTaTbl 

rroKa3aHbl Ha puc. 3. )J,ns cpaoHeHHB c puc. 3a Ha puc. 36 3aperu­

cTpupooaHbl TpeKH C ITOMOIUbiO HOpMallbHOrO <PoTorpa<iiHpOBaHHB. 

Ha pUC. 3a MO)I(HO BHAeTb TeHb CTpHMepOB H YAapHblX BOllH. 

CpaoHeHHe 3THX pucyHKOB noKa3bloaeT 6onee BblcoKyro ToqHoCTb 

noKanH3aUHH TpaeKTOpHH no HOBOMY MeTO.!I,y. PaCCTOBHHe Me)I(AY 

MeTKaMH B peanbHOM MaCWTa6e COCTaBnBeT 1 CM. PerHCTpaUHB 

rrpocoequoaeMoro o6'beMa KaMepbl Ha nneHKe npoH3BOAHnacb c 

K03<P<iiHUHeHTOM yMeHhWeHHB 1,6. OnpeAeneHHe pa3Mepoo JneMeH­

ToB TpeKa B nnOCKOCTH, rrepneHAHKynBpHOH HanpaoneHHIO 3lleKTpH­

qecKoro noml, npOBOAHllOCb no na3epHb1M CHHMKaM C ITOMOIUbiO 

MHKpOCKOITa. Ha puc. 3a 6blnH nonyqeHbl 3HaqeHHB AHaMeTpOB 

TeHerpaMM 1407360 MKM, qTO COOTBeTCTByeT B peanbHOM MaCWTa-

6e .!I,HaMeTpaM pacGeHBaJOIUHX 06'beKTOB - 230-:-580 MKM. llpH 

<PoToperHcTpaUHH H3nyqaeMoro cTpHMepaMH coeTa /puc. 36/ onpe­

AellBIOTCB .!I,HaMeTpbl pa3MepaMH OKOllO 1 MM. 

3. 3AKJIJOIIEHHE 

flepBble pe3yllbTaTbl, nonyqeHHble C nOMOIUbiO TeXHHKH a30THOrO 

na3epa, MoryT 6b1Tb c<PopMynupooaHbl cne.D.YJOIUHM o6pa3oM: 
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1. IIMnynbCHbiH aJoTHbiH naJep c npo~onbHbiM ao36y>K~eHHeM 

xopowo npuro~eH ~nJI onucaHHbiX uccne~oaaHHH. 

2. Jla3ep Ha xpacHTene /Ha ocHoae po~aMHHa 6X/, ao36y>K~eH­

HbiH a30THbiM HMllYJibCHbiM Jia3epOM, ,MO>KHO npHMCHJITb ~JIJI pe­

rHCTpaUHH TpCKOB JapJI>KCHHbiX 'laCTHU B CTpHMepHOH KaMepe. 

3TO ll03BOJIJICT HCllOJib30BaTb CTCKJIJIHHbiC OllTH'ICCKHC 3JICMCHTbl. 

3. llpHMCHCHHC na3epa Ha KpaCHTCJie ~aeT B03MO>KHOCTb nony­

'laTb TpCKH 3JICKTpOHOB C YMCHbWCHHCM H306pa>KeHHJI 06'beMa 

CTpHMCpHOH KaMCpbl. 3TOT MCTO~ ll03BOJIJICT HCllOJib30BaTb Mano­

!l>opMaTHYIO nneHKY 24 X 36 MM 
2

• 

4. lloKa3aHO, 'ITO MO>KHO llOJiy'laTb TCHerpaMMbl TpCKOB 3JICKT" 

poHOB a renueaoii. cTpHMepHoii. xaMepe c ~o6aaxoii. acero 10~CH4 
/2' /8 pa6oTe 

1 30~CH4/ npH HanpJI>KCHHOCTH 3JICKTpH'ICCKOro llOJIJI 

OKOJIO 10 KB/cM. 
5. CHHMKH HCKpOBbiX pa3pJI~OB H TpeKOB 3JICKTpOHOB llOKa3biBa­

JOT, 'ITO npH llOMOI.I.lH Jia3epHOH perHCTpaUHH MO>KHO ~CTCKTHpOBaTb 

KaK nna3MY CTpHMepa, TaK H y~apHyJO BOJIHY. 

6. TO'IHOCTb noxanuJaUHH H 'IYBCTBHTeJibHOCTb onpe~eneHHJI 

3JICMCHTOB TpCKOB 'laCTHU Ha Jia3epHbiX TeHerpaMMaX BbiWC, 'ICM 

Ha o6bi'IHbiX !l>oTOCHHMKaX. 

7. BblcoxoaonbTHble 3JICKTPO~bl c noxpbiTHeM Sn02 oxaJanucb 

xopowo npuro~HbiMH ~JIJI nony'leHHJI TeHerpaMM H ~JIJI pa6oTbJ 

B BbiCOKOBOJibTHOM llOJIC. 

AaTopw 6naro~apHbl H.B.Jle6e~eay, B.II.JIKweHKO, B.A.llaHJOw­

KHHy, B.~.TioeHKO, A.r.TioTexHHy H B.3.Cep~JOKY Ja no~roToBKy 

reHepaTopa HMllYJibCHOrO HanpJI>KCHHJI, 3JICKTpOHHKH H 3a llOMOI.I.lb 

npu npoae~eHHH pa6oTbl. Mbi 6naro~apHbl Hay'IHo-uccne~oaaTenb­

cxoMy ueHTpy H/n "Kapn U.eii.cc lleHa" Ja npe~ocTaBHCHHe HeKoTo­

poii. annapaTypbl. ABTOpbl aecbMa npH3HaTeJibHbl npo!l>.B.ll.,lJ,>Keneno­

BY Ja HHTepec K pa6oTe. 
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