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rop4aKOB O.E., ~eMbRHOB A.B. 

WHpOK03a3opHwe HCKpoawe KaMepw 
B pe*HMe 3anOMHHaHHR 

13 - 12711 

0nHCWBaeTCR pa6oTa HCKPOBWX KaMep C 3a30POM 50 MM 
B pe*HMe, KOTOPWH n03BOilReT 3anOMHHTb TpeKH Ha BPeMR AO 
10-S C. 3TO 3anOMHHaHHe AOCTHraeTCR nocpeACTBOM nOAa4H 
Ha KaMepw nocneAOBaTeilbHO ABYX BWCOKOBOilbTHWX HMnynbCOB. 
HaHny4WHe pe3yilbTaTw nony4eHw a cny4ae, KOrAa KaMepw 
HanonHeHW ra30BOH CMeCbO, COAep*a~eH 94,8% HeOHa, 5% 
aprOHa H 0,2% MeTaHa. npHBOARTCR KpHBWe apeMeHH naMRTH, 
nony~eHHWe npH pa3IlH4HWX A06aBKaX MeTaHa, H 3aBHCHMOCTb 
3¢$eKTHBHOCTH OT yrna npOXO*AeHHR 4aCTH~ AnR HCKPOBWX 
KaMep, pa6oTa~HX B pe*HMe 3anOMHHaHHR. 

Pa6oTa awnonHeHa a na6opaTOPHH RAepHwx npo6neM OHRH. 

npeDpHRT O&.eQRR&RROrO HBCTRTyra KQ&pB~X RCCn&QOBABRA. Qy6sa 1979 

Gorchakov O.E., Demyanov A.V. 

Spark Chambers with Wide ·Gaps 
Operating in Storage Mode 

13 - 12711 

The operation of spark chambers with 50 mm gaps are 
described in the mode, which permits storage of tracks 
for a time up to lo-s sec. This storage is accomplished by 
applying two high-voltage pulses successively to the cham
ber. The best results are obtained, when the chamber is 
filled with a gas mixture consisting of 94.8% neon, 5% ar
gon and 0.2% methane. The memory curves and the dependence 
of the efficiency upon the angle of passage of particles 
are represented for a spark chamber operating in this 
storage mode . 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 
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B 3KcnepHMeHTanbHOH ycTaHOBKe ~R HccneAOBaHHR o6paTHoro 
3JleKTPOPOIKAeHHR nHOHOB 77-p-> e+ e-n 1/ BOCCTaHOBJleHHe reo
MeTPHH CO~JHH npOBOAHI10Cb C nO~b~ WHPOK03a30PH~X HCKpO
B~X KaMep . Ha 3TOH IKe ycTaHOBKe 6~n nocTaeneH 3KcnepHMeHT 
no Ha6n~AeHH~ peaK~HH 77- p ... il+il- n. HAeHTH<!>HKa~HR co6~THH 
3TOH peaK~HH OCy~eCTBilRJlaCb no pacnaAaM il -Me30HOB H 3a
HHMana BpeMR AO 20 MKC. TaK KaK epeMR naMRTH HCKpOB~X Ka
Mep 06~4HO COCTaBnReT HeCKOilbKO MKC 12 •31 , TO B 3KCnepHMeH· 
Te 6~110 peweHO npHMeHHTb Te IKe WHpOK03a30pH~e HCKpOB~e 
KaMep~, HO pa60Ta~~He B peiKHMe 3anOMHHaHHR. 

B pa6oTax 14- 71 coo6~anocb o B03MOIKHOCTH 3anOMHHTb TpaeK
TOPH~ npoweAWeH 4aCTH~~ Ha epeMR AO 1 MC B HCKPOB~X H CTpH
MepH~X KaMepax. AnR 3Toro Ha KaMep~ nocneAOBaTenbHO noAa
~TCR ABa B~COKOBOilbTH~X HMnyilbCa. nepB~H, 113anOMHHa~~HH 11 , 
HMnynbC nOAaeTCR 4epe3 0,1 7 1 MKC nocne npOXOIKAeHHR AeTeK
THpyeMOH 4aCTH~~. AMnilHTYAa 3TOrO HMnyilbCa TaKOBa, 4TO 
RPKOCTb pa3PRAa, o6pa3y~~erocR BAOilb cneAa, HHIKe nopora 
4YBCTBHTeilbHOCTH KHHOnneHKH. BTOpOH, "perHCTPHPY~~HH 11 , 

HMnyilbC Bbi3~BaeT nOBTOPH~H pa3PRA BAOilb AaHHOrO CileAa, 3Ha-
4HTeilbHO 60ilbWeH RPKOCTH, XOPOWO <!>HKCHpyeM~H KHHOnileHKOH. 
BpeMR, 4epe3 KOTOpOe nOCTynaeT Ha HCKpOBY~ KaMepy "perHCT
pHpy~~HH11 HMnyilbC, MOlKeT AOCTHraTb 1 MC H 60ilbWe . 

HCKPOB~e KaMep~ /HK/, 0 pa60Te KOTOP~X B pelKHMe 3anOMH
HaHHR C006~aeTCR B 3TOH CTaTbe, HMeilH no OAHOMY 3a3opy 
eenH4HHOH 50 MM 11 pa3Mep~ 450x380 MM 2• AaeneHHe pa6o4ero 
ra3a B KaMepax COCTaBilRilO 1 aTMOC<!>epy, a HX HanOilHeHHe 
npOH3BOAHI10Cb MeTOAOM npOAYBa. 

B~coKOBOilbTH~e HMnynbc~ nono>KHTeilbHOH nonRpHOCTH, noAa
eaeM~e Ha HK, <!>OPMHpoeanHCb c noMO~b~ reHepaTopoe ApKaAbe
ea-MapKca: 11 3anOMHHa~~HH 11 HMnyilbC B~pa6aT~BailCR 3-KaCKaA
H~M reHepaTopoM, a "perHCTPHPY~~HH 11 - 5-KacKaAH~M. KoHcTpyK
~HR 5-KaCKaAHOrO reHepaTOpa nOAP06HO OnHCaHa B pa6oTe 121 · 
3-KacKaAH~H reHepaTop 6~11 co6paH aHanorH4HO. Pa3PRAHaR 
eMKOCTb 3-KaCKaAHOrO reHepaTOpa COCTaBilRila -]30 n<!>, a 5-
KaCKaAHOrO - 440 n<!>. 
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HccneAOBaHHe HK npoBOAHnOcb KaK c noMO~b~ KOCMH4eCKHX 
ny4e~, TaK H Ha ny4Ke rr --MeSOHOB CHHXpO~HKnOTpOHa na6opa
TOpHH .AAepHbiX npo6neM OH!IH. 06bi4HO AeTeKTHpyeMble 4aCTH~bl 

npoXOAHnH 4epes KaMepy noA yrnoM -15 ° K HanpasneHH~ 3neKT
PH4ecKoro non.A B He~. 3anycK HK ocy~ecTsn.Anc.A c noMO~b~ 

ABYX C~HHTHnn.A~HOHH~X C4eT4HKOB C paSMepOM C~HHTHnn.ATOpOB 
1QQx1QQ MM 2 . BKn~4eHH~X Ha COBnaAeHHe. 

5~na HSy4eHa BOSMONHOCTb pa6oT~ HK s peNHMe sanoMHHa
HH.A npH HanOnHeHHH HX 4HCT~M Ne , CMeCb~ Ne+He, a TaKNe 
cMeC.AMH 95% Ne + 5 % Ar H 90 % Ne + 10% Ar. PemHM sanoMw 
HaHH.A Ha6n~Aanc.A so scex cny4a.Ax, HO HaHny4wHe pesynbTaTbl 
nony4eHbl npH HanonHeHHH HK cMeCHMH HS Ne H Ar , KOrAa 
s KaMe pax 6blnH 4eTKHe, peSKHe, 6es HsnoMos TpeKH. B cny4a.Ax 
HanonHeHH.A HK 4HCTbiM Ne H CMecb~ Ne + He TpeKH HMenH 
HSnOMbl Ha KOH~ax H He60nbWY~ paSMbiTOCTb OKOnO OTpH~aTenb
HOrO 3neKTPOAa. B Ka4ecT se pa6o4ero rasa An.A KaMep 6b1na 
Bbl6paHa cMec b 95% Ne + 5 % Ar. 

5onbWHHCTBO pesynbTaTOB An.A HK, pa6oTa~~Hx s pemHMe 
SanOMHHaHH.A, 6blnO nony4eHO npH SaAepNKe "perHCTPHPY~~ero" 
HMnynbca Ha 30 MKC. TpeKH xopowero Ka4eCTBa Ha6n~AanHCb 
B KaMepax TaKNe B AHanaSOHe SaAepmeK OT 10 AO 900 MKC. 

HesasHCHMO OT cocTasa rasoso~ CMeCH HK Ha4HHanH pa6oTaTb 
B peNHMe sanOMHHaHH.A, KOrAa HanpHNCHHe nHTaHH.A 11 SanOMHHa~

~er011 reHepaTopa 6bln0 7,5 KB H 6onbwe. npH HanH4HH TOnbKO 
nepsoro HMnynbca s KaMepax Ha6n~AanHCb TOHKHe TpeKH, pe
rHCTpHpyeMble, K CONaneHH~, KHHOnneHKO~. nonbiTKH nony4HTb 
pemHM sanoMHHaHHH s HK npH MeHbWHX senH4HHax "sanoMHHa~
~ero" BbiCOKOBOnbTHOro HMnynbca, TaKHX, 4T06bl TPBK OT Hero 
B KaMepax e~e He 6~n BHAeH, He HMenH ycnexa. 

HsMepeHHe speMCHH naMHTH HK, HanonHeHH~x CMeCb~ 95 %Ne + 
+ 5 %Ar , Aano Ha ypOBHe 95 % OT MaKCHManbHO~ 3$$eKTHBHOCTH 
fMaKe BCnH4HHY r 0 .9 5 f I\1RKC' = 4 MKC, a Ha ypOBHC 50 % - COQT-
BeTCTBeHHO ro, 5 c <IK<' = b,3 MKC. Ari.A yMeHbWeHHfl BCnH4HHbl 
BpeMeHH naM.ATH r4TO He06XOAHMO An.A CHHNeHHfl $OHa OT perHCT
pa~HH cny4a~H~X 4aCTH~/ B KaMep~ BBOAHnHCb A06aBKH MeTaHa 
(CH 4 ). KOTOpbl~, KpOMe TOro, yMeHbWaeT .ApKOCTb npo6oes no 
cTeKny, conposomAa~~Hx TpeKH s HK 1 2 .BI Ha pHc. 1 npHBeAeHbl 
KPHBble speMeHH naMf'ITH An.A KaMep B peNHMe SanOMHHaHH.A B sa
BHCHMOCTH OT KOnH4CCTBa MeTaHa B raSOBO~ CMCCH. 

Ao6asKH MeTaHa npHsenH K ysenH4eHH~ noporosoro SHa4eHHfl 
nepsoro BbiCOKOBOnbTHoro HMnynbca. Ta6nH~a noKaSbiBaeT, KaK 
HSMeHfleTC.A BCnH4HHa Hanp.ANeHH.A nHTaHH.A U nop "sanOMHHa~
~ero11 reHepaTOpa C: ysenH4eHHeM KOnH4eCTBa MeTaHa B CMeCH. 

B 3TO~ me Ta6nH~e npHBeAeHbl SHa4eHHfl r0 ,95c ~~ar-c H ro,5cMaKf' 

nony4eHHble Ha OCHOBaHHH KpHBbiX, nOKaSaHH~X Ha PHC. 1. 
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PHc. 1. BpeM.A naM.ATH HK, 
pa6oTa~~~x s peNHMe sano
MHHaHH.A, B SaBHCHMOCTH OT 
KOnH4eCTBa MeTaHa B rasa
SO~ CMeCH: l - 0% MeT aHa, 
II - 0,2% MeT aHa, III -
0,4% MeTaHa. 

~ 
~' 

~' 
~ 

~ 
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3 a iJepJit. Ka, t, HkC 

KaK B nocneAY~~HX HCCneAOBaHH.AX, TaK H B 3KCnepHMeHTe no 
Ha6n~AeHH~ peaK~HH rr-p __, IL+ IL- n, HK HanonH.AnHcb rasoso~ 
CMeCb~ B COCTase 94,8 % Ne, 5 % Ar H 0,2%CH4 . 

5onbWHHCTBO xapaKTepHCTHK An.A AaHH~x HK, pa6oTa~~Hx 

B peNHMe SanOMHHaHH.A, nony4eHO B cny4ae, KOrAa Hanp.ANeHHe 
BbiCOKOBOnbTHOrO nHTaHHfl "perHCTpHpy~~ero" reHepaTOpa 6blnO 
Upm· = 10 KB. Ho KaMep~ xopowo pa6oTanH H s AHanasoHe 
Upcr OT 6 AO 13 KB. CHHNCHHe senH4HH~ Upar npHBOAHno 
K YMCHbWeHH~ .ApKOCTH TpeKa, ero TOn~HHbl, HO TPCK OCTasan
C.A 4CTKHM H np.AMbiM. 8b16op senH4HHbl U pel' = 10 KB 6bln cs.AsaH 
C TeM, 4TO B 3KCnepHMCHTe no Ha6n~ACHH~ peaK~HH rr-p_,p.+p.-n 
HMenocb MHoro sanycKa~~Hx HMnynbcos /KOrAa Ha KaMepy no

AaeTc.A TOnbKO - HMnynbc "sanoMHHaHH.A 11 /. TaK KaK o6oeKTHB 
KHHOannapaTa nOCTO.AHHO OTKpbiT H npOT.ArHBaHHe nneHKH npOHC
XOAHT nocne noAa4H Ha HK "perHCTPHPY~~ero" BbiCOKOBOnbTHoro 
HMnynbca, TO Ha KaApe MONeT 6b1Tb HeCKOnbKO TOHKHX 11 SanoM-

Ta6nH~a 

KonH4eCTBO 0 0,2 0,4 
MeT aHa 

Unop , KB 7,5 8,0 8,5 

r 
0,95c MaKe 

MKC 4,0 2,8 2,0 

r MKC 
O,f>c MaKe • 

6,3 4,8 3,7 
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HeHHbiX11 TpeKOa OT nepabiX HMnynbCOa /AO 7 WTYK/, cpeAH 
KOTOpbiX Heo6XOAHMO abiAellHTb TpeK, nony4eHHbiH a pe*HMe 3a
nOMHHaHH~. Ha pHc. 2 npHaeAeHa ¢oTorpa~~ OAHOro H3 co6bi
THH, 3aperHcTpHpoaaHHoro HK a pe*HMe 3anoMHHaHH~ a 3TOM 
3KCnepHMeHTe. 

HaAO 3aMeTHTb, 4TO TpeKH, HHH~HHpyeMWe a HK HMnynbcaMH 
113anOMHHaHH~ 11 , HMenH CHHHH ~BeT, a TpeKH, KOTOpble Ha611IO
AanHCb nocne nOAa4H e111e H 11 perHCTPHPYIOIIIero" HMnynbca, 
HMenH ~BeT p030ab1H He3aaHCHMO OT aeJ1H4HHbl "perHCTPHPYIOIIIero" 
HMnynbca H ero 3aAeP*KH. Ha6n~AaeMOe cneKTpanbHOe pa3nH4He 
6blno HCnOnb30aaHO, 4T06bl Ocna6HTb ~pKOCTb TpeKOa OT nepaoro 
HMnynbca H He $HKCHpOaaTb HX Ha KHHOnneHKe. C 3TOH ~enb~ 
nepeA o6DeKTHaOM KHHOannapaTa noMeUianHCb pa3nH4Hble caeTO

~nbTpbl. 0AHaKO caeTQ$HnbTPbl He nOMOrnH y6paTb C KHHOnneH
KH TpeKH OT HMnynbCOa 113anOMHHaHH~ 11 • no-aHAHMOMy, cneKTpbl 
~3ny4eHH~ npH pa3p~AaX OT nepaoro H aTOpOrO abiCOKOaOnbTHbiX 
HMnynbcOa nepeKpblaa~TC~. 

Ha pHc. 3 npHaeAeHa aaaHCHMOCTb 3~eKTHaHOCTH onHcblaae
MbiX HK, pa6oTa10111HX a pe*HMe 3anoMHHaHH~, OT yrna, KOTOPbiH 
o6pa3yeT perHcTpHpyeMa~ 4aCTH~a c HanpaaneHHeM 3neKTPH4ec-

PHc. 2. $oTorpa~H~ TpeKoa c Aayx HK, pa6oTa~IIIHX a pe*HMe 
3anOMHHaHH~: He4eTKHe TpeKH abl3aaHbl TOnbKO nepabiM 3anyCKOM. 
KpOMe TpeKOa Ha $QTOrpa~HH aHAHbl H306pa*eHH~ penepHbiX 
CeTOK H KpeCTOa. 
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PHc. 3. 3aaHCHMOCTb 3~eK
THaHOCTH HK OT yrna, KOTo
PbiH COCTaBil~~T npOXOA~IIIHe 
4aCTH~bl c HanpaaneHHeM 
3neKTPH4eCKOrO non~ a Ka
Mepe. 

1()(J Ft ......% 

~ 
~' 

' 

I 
:t lso 
I 

fJ to 411 
f120A, 8, lptl8 

Koro non~ KaMep. XoT~ TpeKH .a HK Ha6n~AanHCb npH yrnax 
AO 45 °, 3$~eKTHaHoCTb perHcTpa~HH 4aCTH~, npoxoA~IIIHX 
4epe3 KaMepbl noA 6onbWHMH yrnaMH, HeaenHKa. EcnH npH yrne 
a 20° OHa OKOno 100%, TO npH yrne a 30° - /70+4/%. 

Bo ape~ 3KcnepHMeHTa no Ha6n~AeHH~ peaK~HH ;--p .... p.+p-n 
6blnO 06Hapy*eHO, 4TO ecnH a Ha4ane 3KCn03H~HH 3~eKTHaHOCTb 
AaHHbiX HK a pe*HMe aanOMHHaHH~ 6nH3Ka K 100%, TO no npo
wecTaHH 12+ 15 4aCOa HenpepblaHOH pa60Tbl OHa CHH*aeTC~ AO 
/30 + 40/%. 3TOT HenpH~THbiH 3~eKT, no- aHAHMOMY, ca~3aH 

C TeM, 4TO aenH4HHa nepaoro abiCOKOaOnbTHOrO HMnynbCa All~ 

HK HaXOAHTC~ a6nH3H ero noporoaoro 3Ha4eHH~, a ra3 a Ka
Mepax 6biCTpO nOpTHTC~. CKOPOCTb npOAyaa OKa3anacb HeAOCTa
T04HOH, 4T06bl cnpaaHTbc~ c 3THM 3arp~3HeHHeM. YaenH4eHHe 
CKOpOCTH npOAYaa npHBOAHnO K HapyweHH~ nnOCKOCTHOCTH 3neKT
POAOa HK, TaK KaK OAHH H3 HHX CAenaH H3 an~MHHHeaoH $QnbrH. 
3aMeTHO yaenH4HTb aMnnHTYAY nepaoro abiCOKOaOnbTHOrO HMnynbCa 
6blnO TaK*e Henb3~, TaK KaK 3TO yaenH4HBano ~pKOCTb TpeKOa 
OT nepaoro HMnynbca. 

8 HaCTO~Uiee BpeM~ MeXaHH3M, nocpeACTBOM KOTOporo npOHC
XOAHT 3anOMHHaHHe TpeKoa, He coaceM ~ceH. MHxaHnoa H HnbHH, 
anepable npHMeHHaWHe MeTOA AaYX abiCOKOaOnbTHbiX HMnynbCOa 
All~ perHCTpa~HH TpeKOB 4aCTH~ B WHPOK03a30pHbiX HCKpOabiX 
KaMepax npH apeMeHaX 3aAeP*KH AO 80 MKC /4/, 06D~CH~nH 3TO 
~aneHHe aM6Hnon~pHOH AH~Y3HeH. B 6onee no3AHHX 
pa60Tax 15- 71 3anOMHHaHHe Ha apeMeHa AO 1 MC CB~3blaanH 
C MeTacTa6HnbHbiMH aTOMaMH, o6pa3YIOIIIHMHC~ nocne nOAa4H Ha 
HK nepeoro abiCOKoaonbTHoro HMnynbca. 0AHHM H3 npo~eccoa, 
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8eAY~~X K CHRT~~ 8036Y~AeH~R C MeTaCTa6~nbH~X aTOM08, R8-
nReTCR 3qJqJeKT neHH~Hra / 91 : 

+ -
AMeT 1- B -• A + B + e . 

3Ta peaK~~R 803MO~Ha, KOrAa 3Hepr~R 8036Y~AeH~R MeTaCTa6~nb
HOrO COCTORH~R aTOMa A 6onbWe, 4eM nOTeH~~an ~OH~3a~~~ 
aToMa B. 06paay~~~ecR 8 peaynbTaTe C8060AH~e 3neKTPOH~, 
AeRCT8~TenbHO, MOryT ~H~~~~p08aTb n08TOpH~R pa3pRA 8 KaMepe 
np~ nOAa4e BTOpOrO BbiCOKOBOnbTHOrO ~Mnynbca. 

,l\nR raaosoR CMeC~ 94,8%Ne , 5%Ar ~ 0,2%CH4 TOnbKO 
MeTacTa6~nbHble aTOMbl Ne , CTanK~BaRCb c aTOMaM~ Ar , MoryT 
B peaynbTaTe 3qJqJeKTa neHH~Hra o6pa30BbiBaTb CB060AHble 3neKT
pOHbl. Ho pac4eTbl noKa3biBa~T 1 10 • 1 11 , 4TO speMR ~~3H~ MeTacTa-
6~nbHbiX aTOMOB HeOHa B TaKOR ra3080R CMeC~ COCTaBnReT He
CKOnbKO AeCRTKOB HC. no-B~A~MOMy, B HaWeM Cny4ae MeXaH~3M 
3anOM~HaH~R B ~K, AeRcTB~TenbHO, CBR3aH C aM6~nonRpHOR 
A~4>4>Y3~eR, TaK KaK HaM~ Ha6n~AanOCb 3anoM~HaH~e TpeKOB Ha 
speMeHa OT 10 AO 900 MKC. O~eHK~, CAenaHH~e B pa6oTe 1 11 1 , 

Aa~T AnR speMeH~, B Te4eH~e KOToporo nocne npo6oR 8 KaMepe 
MO~eT ~MeTb MeCTO aM6~nonRpHaR A~4>4>Y3~R, sen~4~HY AO 1 C. 

B aaKn~4eH~e aBTOpbl C4~Ta~T cso~M np~RTHbiM ADnroM no6na
roAaP~Tb fl.fl.HeMeHOBa 3a nocTORHHY~ nOAAeP~KY pa6oT~, 
6.1.3an~xaHosa, A.A.TRnK~Ha ~ ,li.M.Xaa~Hca aa nnOAOT80pH~e 
~ noneaHble o6cy~AeH~R, A.B. Kyn~osa a a paapa60TKY ~ ~aroTos

neH~e scnoMoraTenbHOR 3neKTpOHHoR annapaTYPbl, B.n.Kyp04K~Ha 

aa noMO~b B o6pa6oTKe peaynbTaTOB. 
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