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0CHOBHbiM xapaKTepHbiM CBOHCTBOM HCKpOBOH MHOI'OHHTeBOH KaMepbl 

·l KOpOHHOI'O THna .IIBJISleTCSl pe3KaSI 38BHCHMOCTb 9$<PeKTHBHOCTH perHCTp8UHH 

:I 
.j OT y!lenbHOii: HOHH38UHH qaCTHU H JlOK8JlbHbiH XapaKTep pa3pSI!l8o 3TO nosso-

~ JlSieT Bbi6paTb TaKHe yCJIOBHSl pa60Tbl HCKpOBOH KaMepbl (ra30B8Sl CMeCb, !l8B

neHHe, reoMeTpHSI, HanpSI)I{eHHe nHT8HHSl H T.!l.), KOI'!la npH !lOCTaTO'lHO 6onb

WOH ~¢¢eKTHBHOCTH perHCTpaUHH OCKOJIKOB AeJieHHSl 'lYBCTBHTenbHOCTb K C -

'l8CTHU8M COCTaBnSieT BeJIH'lHHY B 109 pas MeHbwyro. npe!lJlO~eHH8Sl B pa6o

Te /1/ KOHCTpyKUHSl O!lHOCJIOHHOH HCKpOBOH K8Mepbl C ro<flpHpOBBHHblM KaTo-

r 
!lOM ( KaMepa THna "HHTb-nOJIOCTb"), pa6oTaromeii: Ha B03!lyXe npH nOHH~eH

HOM !lBBJleHHH (410 MM pT. CT,),n03BOJISleT nony'laTb a<fl<fleKTHBHOCTb pei'HCT

paUHH OCKOJlKOB !leJieHHSI • 30%. 

npocTaSI KOHCTpyKUHSl O!lHOCJIOii:HOH HCKpOBOH KaMep~ C nnOCKHM KaTo

!lOM HCnOJib30B8H8 B pa6oTe 
121• 3<fl<fleKTHBHOCTb perHCTpaUHH OCKOJlKOB llQ-

~: CTHrana 40t50% npH HanonHeHHH cMeCSIMH He + Xe H He + B03Ayx. 0AHaKo, 

KBK OTMe'l8JlOCb B 9TOH pa6oTe 0 HCKpOB8Sl KaMepa pa6oTana HeycToii:-

'lHBO (!laBana JIO~Hble OTC'leTbi) C MHWeHSIMH, HMeiDWHMH OTHOCHTenhHO HH3-

Kyro a -aKTHBHOCTb ( HanpHMep, U- 235 ) • 

B HacToSimeH: pa6oTe c uenhro cosAaHHSI HHSKo<floHosoro AeTeKTopa AnSI 

HCCJle!lOB8HHSl Ce'leHHH AeJieHHSl H30TOnOB KBK C OTHOCHTeJibHO HH3KOH• T8K 

H BbiCOKOH: yAenbHOii: a -aKTHBHOCTbro, Ha Heii:TpoHHOM cneKTpoMeTpe OH.HH 
/3/ 

no BpeMeHH nponeTa B npHCyTCTBHH MOWHOI'O nepBH'lHOI'O HMnynbCa y -

H3Jiy<reHHSl HCCJie!lOB8Hbl xapaKTepHCTHKH MHOI'OCJIOHHOH MHOI'OHHTeBOH HCKpo

BOH KaMepbi KopoHHoro THna c nnocKHM KBTO!lOM. Ha pHc.l noKasaHLI cxeMa 

!leCSITHCJIOHHOH HCKpOBOH KaMepbl H aneKTpH'leCKaSI c;x:eMa ee BKJliD'leHHSl. AHo-
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Jlbl xaMepbl H3rOT8BllHB8llHCb H3 TOHKHX BOn&4JpaMOBblX HHTeA: AHSMeTpOM 

100 MK, HSMOTSHHbiX HS K0llbU8 H3 ueplK&BeiOIUeil. CT&llH C BHyTpeHHHM AH&MeT

pOM 160 MM. B xaq:ecTse xaTOAOB Hcnon&aosanHCb xpoMHposaHHbie MeAHbie 

ljloilbrH TOniUHHOil. 100 MK. 3neKTp0Jlhl paanenSUIHCb TeljlnOHOBbiMH HllH nneKCH

rnaCOBbiMH H3011SITOpaMH H 3830pbl MelKAY HHMH MOlKHO 6bin0 H3M9HSITb OT 

1,2 AO 2,5 MM. PacCTOSIHHe MelKAY BOllbljlpaMOBbiMH HHTSIMH 8HOA8 (mar Ha

MOTKH) Bbi6paHO paBHhlM 3,5 MM. l!l.ccnenyeMblil. H30TOD 1 HSHeCeHHbiA: HS aniO

MHHH9BYIO ljlon&ry TOlllUHHOil. 20 MK, pacnonarancSI HS paCCTOSIHHH 4t-7 MM OT 

auona. 
C'leTHaSI xapaKTepHCTHKS HCKpOBOil. KaMephl (aaBHCHMOCTb CKOpOCTH C'le

a - 'ISCTHU OT npH110lK9HHOrO HSDpSilKeHH~) HMe-
Ta OCKOllKOB neneHHR HllH 

eT nnaTO, B npeAellaX KOTOporo HanpSilKeHHe MelKAY aHOAOM H KaTOAOM OCTa

eTCSl npaKTH'l9CKH DOCTOSlHHbiM H3-38 pa3BHTHSI B raae KOpOHHOrO pa3pSIA8 

(BOnhT-aMnepHaSl xapaKT9PHCTHKa). 

B peaynbTaTe HCcneAOBaHHSI pa6oTbi KaMephi ua soaAyxe npH AasneHHH 

aTM 6hin0 ycTaHOBll9HO, 'ITO npH aaaope M9lKAY aHOAOM H KaTOAOM MeHee 

1 ,2 MM B03HHKaeT C8MOCTOSIT9llbHbiil. HCKpOBOil. pa3pSIA B nepeXOAHOA: o6naCTH 

c'leTuoll. xapaxTepucTHKH. Pa6oTa KaMephi TaKJKe ueycToA:'IHBa npH paccToSl

HHH M9lKAY HHTSIMH aHOA8 Meuee 3 MM. 31jl4>eKTHBHOCTb perHCTpaUHH OCKOll

KOB AeneHHSl npH paCCTOSIHHH M9lKAY HHTSIMH aHOAS 3,5 MM H aaaope M9lKAY 

aHonoM H xaTOAOM 1 ,5 MM cocTaBnSleT 10%. P a6oTa ucxposoll. KaMepbi cTa

HOBHTCSI 6onee yCTOii.'IHBOil. npH noHHlK9HHOM A8Bll9H~ B03AyXa. 31jl4>eKTHBHOCTb 

perHCTpaUHH OCKOllKOB AelleHHSI AOCTuraeT 30% B HHT9PBane AasneHHil. B03AY-

xa 380.-420 MM pT. CT, npH paCCTOSIHHH MelKAY HHTSIMH aHOAa 3,5 MM H 38-

30pe MelKAY aHOAOM H KaTOJlOM 2,0 MM. 3uaqHTrllbHO ny'IIUH9 peaynbT&Tbl no

He + soaAyx. Ha pHc.2 noxaaaHhi 
nyq:eHhi npH uanonueHHH xaMephi cMeCbiO 

C'l9THhl9 xapaKTepHCTHKH HCKpOBOII. KaMepbl npH paCCTOSIHHH M9lKAY 

anexTponaMH 2,3 MM nns paanuqHbiX 

HHTSIMH 

KOHUeH-
aHOAa 3,5 MM H aaaopoM M9lKJlY 

s He • 06mee Aasneuue cMecu raaos pasuo 1 aTM. Xopowo 
Tpauull. soanyxa 

BHAHO, 'ITO yJKe npH napuuanbHOM A8Bll9HHH B03AyXa Meuee 560 MM pT. CT. 

npOS1BllSl9TCSI nnaTO Ha C'leTHOil. XapaKT9pHCTHK9 perHCTp8UHH OCKOllKOB )lene

-qaCTHUSMo C yMeHbiU9-
HHSI npH JlOCTSTOqHO HH3KOII. qyBCTBHT9llbHOCTH K a 
HHeM napuHan&uoro Aasneuus soanyxa aljl4>eKTHBHOCTb perucTpaUHH ocxonxos 
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neneHH51 HeCKOllbKO nanaeT, HO nnaTO CTaHOBHTCSI 6onee Bbl[ 

npH napuuanbHOM A8Bll9HHH B03AyXa 45 MM pT, CT, a4>1jleKTH 

paUHH OCKOllKOB AeneHH51 pasua 60%, a OTHOWeHHe a4>4>eKTHE 

paUHH a -qaCTHU H OCKOllKOB AOCTHraeT BenHqHHbl 3•10-9 n 

2,3 xs. OnuaKo BhiCOKoe pa6oqee uanpSDKeuHe coanaeor onpene 

CTBa npH npaKTHqecKOM HCnOllb30BaHHH KaMepbl H MOlKeT SIB 

KOM uecTa6HllbHOCTH npH AllHTellbHOII. pa6oTe, KpoMe Toro, 

TepHCTHKa KaMepbl H3MeHSleTCSl C TeqeuHeM BpeMeHH H3-3a I 

Ha H OKHCH a30Ta. 3TOT aljlljleKT MOlKeT 6b!Tb yCTpaueH npH pa 

uenpepbiBHOM npoToKe cMeCH He + soanyx 121 

Bhma HccnenoBaua pa6oTa ucxpoBoil. KaMepbi npH Hano 

He+Xe • 06mee Aasneuue cMecu raaoB 1 aTM. CqeTHbie xapa 

nyqeHHbie Jlll51 paanuqHbiX KOHUeHTpauHil: Xe , noKa38Hbl Ha ] 

UeHTpaUHH Xe 3,5t- 4,5 MM pT, CTo ua6moAaeTCSI qeTKO BbipalK 

TallbHblH yqaCTOK cqeTHOil: xapaKTepHCTHKH B AHana30He uanpg 

Tipu KouueuTpaUHH Xe 4,5 MM pT,CT, aljlljleKTHBHOCTb perHc1 

AeneHH51 COCT8Bll5IeT 60%, a OTHOWeHHe a4>1jleKTHBHOCTell. perHI 

THU H OCKOllKOB paBH519TC51 1 ,5•1 o-9 
npH HanpSilKeHHH 1,4 K 

KOHUeHTpaUHH Xe npHBOJlHT K B03paCTaHHIO aljlljleKTHBHOCTH 

qaCTHU H 3aMeTHOMY H3MeHeHHIO HaKllOHa nnaTO Ha C'leTHOil: 

f1pOT51lKeHHOCTb nnaTO 3BBHCHT OT senHqHHbl ConpOTHBne 

H cnoco6a noAKniOqeHHSl MHWeHH K aneKTpHqecKoil: cxeMe. YMe 

npHBOAHT K yMeHbweHHIO nnaTo, a pa6oTa c aaaeMneuuoll. 1 

qHsaeT ero. 06biquo R Bhi6Hpanocb paBHhiM 10 t- 20 MO 

TO 6bmo oxono 1 KB. McKpoBaR KaMepa c aaaeMneHHOII. MHII 

pa6oTaeT YCTOil:'IHBO Jla)l{e C H30TOD8MH, HMeiOIUHMH HH3KYIO 

aKTHBHOCTb ( eCT9CTB9HHhiii. ypaH, 
2321\ H T,Jl,), 31jlljleKTHBH 

paUHH OCKOllKOB AeneHHSl npH TSKOM cnoco6e nOAKlliO'leHHSl M: 

eTCSI scero ua 10% no cpasHeHHIO c aljlljleKTHBHOCTbiO, nonyqeE 

ayeMoM s pa6oTe 121 cnoco6e sKniOqeuHs ( pHc.la). 

flpH HCCll9JlOB8HHH pa60Thl MHOrocnoil:HOil: HCKpOBOII. KaM 

q:euo, qTO B03HHKHOBeHHe HCKpbl B OAHOil: H3 CeKUHil: npHBOAH 

qepe3 Me)l{9lleKTpOAHYIO eMKOCTb K nOSlBlleHHIO BbiXOJlHOrO ( 

MOA aMnllHTYJlbl B COCeAHHX CeKUHSlX, Y CTpaHHTb 9TOT aljlljleK' 
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H3rOTaBnHsanHCb H3 TOHKHX BOnbcppaMOBbiX HHTei!: llH8MeTpOM 

TaHHbiX Ha KOnbUa H3 HeplKa5eiOIUei!: CTanH C BHyTpeHHHM llHSMeT

• B Ka'leCT5e KaTOA05 HcnonbaosanHCb xpoMHposaHHbie MeAHbie 

HHOH 100 MK. 3neKTpOllbl pa3.nenSUJHCb TecpnOH05biMH HnH nneKCH

H30nSITOpaMH H 3a30pbl MelKAY HHMH MOlKHO ObinO H3MeHSITb OT 

M, PacCTOSIHHe MelKAY BOnbcppaMOBbiMH HHTSIMH aHOlla (mar Ha-

8HO pa5HbiM 3,5 MM, J1ccne.nyeMbJi!: H30TOII 1 HaHeCeHHbJi!: Ha aniO

nbry TOniUHHOi!: 20 MK, pacnonaran.cSI Ha paCCTOSIHHH 4t-7 MM OT 

S1 xapaKTepHCTHK8 HCKp050i!: KaMepbl (3aBHCHMOCTb CKOpOCTH C'le

.neneHHSI HnH 
a - qaCTHU OT IIpHnOlKeHHOrO HaiipRlKeHH~) HMe-

npe.nenax KOTOporo HaiipHll<eHHe MelKAY aHOAOM H KaTOAOM OCTa

qeCKH IIOCTOSIHHbiM H3-3a pa3BHTHH B raae KOpOHHOrO pa3pHAa 

epaaH xapaKTepHCTHKa). 

nbTaTe Hccne.no5aHHSI pa6oTbi KaMepbi aa soa.nyxe npH .nasneHHH 

ycTaH05neHO, 'ITO npH aaaope MelKAY aHOAOM H K8TOAOM MeHee 

HKaeT C8MOCTOHTenbHbJi!: HCKpOBOi!: paapS!ll B nepeXOllHOi!: o6naCTH 

aKTepHCTHKH. Pa6oTa KaMepbi TaK:lKe aeycToi!:'IHBa npH paccToH

HHTSIMH aaona MeHee 3 MM, 3cpcpeKTHBHOCTb perHCTpaUHH OCKOn

npH paCCTOSIHHH Me)Kny HHTHMH aaona 3,5 MM H aaaope Me)KAY 

aTOAOM 1,5 MM COCTa5nSieT 10%, Pa6oTa HCKpOBO:ll: K&Mepbl CTa

ee ycTOi!:'IH50i!: npH UOHH)KeHHOM na5neH~ 503AyXa, 3cpcpeKTH5HOCTb 

ocKonKo5 neneHHSI nocTHraeT 30% 5 HHTepsane na5neaHi!: soany-

MM pT. CT, npH paCCTOSIHHH MelKAY HHTSIMH aaona 3,5 MM H aa-

8HOAOM H K8TOAOM 2,0 MM, 3Ha'IHTenbHO ny'IIUHe pearnbT8Tbl no

H8IIOnHeHHH KaMepbi cMeCbiO He + soanyx. Ha pHc,2 noKaaaHbi 

paKTepHCTHKH HCKpOBOii: KaMepbl IIpH paCCTOHHHH MelKAY HHTHMH 

M H 3830pOM MelKAY aneKTp0Jl8MH 2,3 MM AnSI paanH'IHblX KOHUeH

yxa 5 He • 06mee na5neaHe CMeCH raao5 pasao 1 aTM. Xopomo 

ylKe npH napuHanbHOM nasneHHH soanyxa Meaee 560 MM pT. cT. 

Sl nnaTO Ha C'leTHOi!: xapaKTepHCTHKe perHCTpaUHH OCKOnKOB nene

CT8TO'IHO HH3KOi!: 'IY5CTBHTenbHOCTH K a -qaCTHUaM, C yMeHbiUe-

anbHOrO Aa5neHHSI B03AyXa acpcpeKTH5HOCTb perHCTpaUHH OCKOnKOB 
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neneHH5! HecKonbKO nanaeT, ao nnaTo cTaHo5HTCH 6onee BbiPa*eHHbiM. TaK, 

IIpH napuHanbHOM na5neHHH soanyxa 45 MM pT, CT, acpcpeKTHBHOCTb perHCT

paUHH OpKOnKOB neneHHSI pa5Ha 60%, a OTHOIUeHHe acpcpeKTHBHOCTei!: perHCT

paUHH a -'laCTHU H OCKOnK05 .llOCTHraeT 5enH'IHHbl 3•10-9 IIpH H8IlpHll<eHHH 

2,3 K5, OnaaKo 5biCOKoe paooqee aanpHlKeHHe coanaeT onpeneneHHhie aeyno6-

CTsa IlpH npaKTH'IeCKOM HCIIOnb305aHHH KaMepbl H MO)KeT HBHTbC5! HCTO'IHH

KOM ~ecTaoHnbHOCTH npH .nnHTenbHOii: pa6oTe. KpoMe Toro, cqeTHag xapaK

TepHCTHKa KaMepbl H3MeHSieTCSI C Te'leHHeM 5peMeHH H3-3a HaKOIIneHHSI 030-

Ha H OKHCH aaoTa. 3TOT a4JcpeKT MO)KeT Ob!Tb ycTpaHeH IIpH pa6oTe KaMepbl Ha 

HerrpepbiBHOM rrpoToKe cMeCH He + 5o3nyx /2/ 

Bbma HCCneno5aHa pa6oTa HCKp050i!: K8Mepbl IlpH H8IIOnHeHHH CMeCbiO 

He+Xe • 06mee aa5neHHe CMeCH raao5 1 aTM. C'!:eTHhie xapaKTepHCTHKH, no

ny'leHHbie AnSI pa3nH'IHbiX KOHUeHTpaUHi!: Xe , IIOKa3aHbl Ha pHC,3, npH KOH

UeHTpaUHH Xe 3,5f- 4,5 MM pT, CT, Ha6niOnaeTCSI '!:eTKO 5blp8lKeHHbJil: ropH30H

TanbHbiH y'laCTOK C'leTHOii: XapaKTepHCTHKH 5 AHaiia30He HaiipHlKeHHll: 1
1 
1-t2,2K5, 

npH KOHUeHTpaUHH Xe 4,5 MM pT,CT, acpcpeKTH5HOCTb perHCTpaUHH OCKOnKOB 

.OeneHHSI COCTa5nSJ:eT 60%, a OTHOIUeHHe a~eKTH5HOCTeii: perHCTpaUHH a -qac

THU H OCKOnKOB pa5HHeTCSI 1,5•10-
9 

IIpH HaiipRlKeHHH 1,4 K~. YsenH'IeHHe 

KOHUeHTp8UHH Xe IIpH50JlHT K 503paCTaHHIO acpcpeKTH5HOCTH perHCTpaUHH G

'laCTHU H 3aMeTHOMy H3MeHeHHIO HaKnOHa rrnaTO Ha C'leTHOi!: XapaKTepHCTHKe, 

npoT5!lKeHHOCTb rrnaTO 3a5HCHT OT 5enH'IHHbl COIIpOTH5neHHSI R (pHC,1) 

H crroco6a rronKniO'!:eHHSI MHIUeHH K aneKTpH'IeCKoi!: cxeMe. YMeHbiUeHHe R 

IIpH50JlHT K yMeHbiUeHHIO nnaTO, a pa6oTa C aaaeMneHHOH MHIUeHbiO y5enH

'IH5aeT ero. 06bi'IHo R 5hi6Hpanocb pasHbiM 10 t- 20 MO H npH aTOM nna-

• 
TO ObinO OKOnO 1 KB, J1CKp058H KaMepa C 3a3eMneHHOi!: MHWeHblO (pHc,16) 

pa6oTaeT YCTOii:'IH50 Aa)Ke C H30TOIIaMH, HMelOIUHMH HH3KYIO y.nenbHylO G -

aKTH5HOCTb ( ecTeCT5eHHblll: ypaH, 
212-rh H T,Jl,). 34JcpeKTH5HOCTb lKe perHCT

paUHH OCKOnK05 neneHHSI IlpH TaKOM CIIOCOOe IIOAKniO'IeHHSI MHWeHH yMeHbWa

eTCSI 5Cero Ha 10% IIO cpa5HeHHIO C a4JcpeKTH5HOCTbi0 0 rrony'leHHOi!: IIpH HCIIOnb-

3yeMOM 5 paooTe 
121 

crroco6e 5KniO'IeHHH ( pHc,1a), 

npH HCCneno5aHHH paoOTbl MHOrocnoll:Hoi!: HCKp050ll: KaMepbl ObinO OTMe

'leH00 'ITO B03HHKH05eHHe HCKpbl B O.llHOi!: H3 CeKUHll: IIpH50JlHT 0 II0-5H.llHMOMy, 

'lepea MelKaneKTpO.llHylO eMKOCTb K IIOS15neHHlO 5b!XO.llHOro CHrHana cpa5HH

MO:ll: aMrrnHTY.llbi s cocenHHX ceKUHSIX, YcTpaHHTb aToT acpcpeKT ynanocb c no-

l, 
I 
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MOIUbJO 3a3eMneHHbiX SKpaHOB H3 anJOMHHHeBOI!: .PonbrH, nOM9IU9HHbiX M9)K.Qy 

OT.QenbHbiMH C9KUH51MH KaMepbi, 

Ha OnHCaHHOI!: MHOrocnoi!:HOI!: HCKpOBOI!: KaMepe 6binH npOB9.Q9Hbl H3M9-

peHHSI ce"'eHHS .QeneHHSI U -235 aa ael!:TpoHHOM cneKTpoMeTpe OH.HH no spe

MeHH nponeTa, 8 O.QHOI!: H3 CeKUHI!: ( KOHTpOnbHOI!:) enol!: U -235 6bin 3aMe

HeH anJOMHHH9BOI!: .PonbrOI!: H C"'9T C STOll: CeKUHH ~erHCTpHposancg OT.Qenb

HbiM BpeMeHHbiM aaanH3aTOpOM, 3TO .Qaaano B03M0)KH0CTb onpe.QenHTb "'YBCT

BHT9nbHOCTb KaMepbl (3a C"'eT s4l4leKTOB Ha KOHCTpyKUHOHHbiX MSTepHanax) 

K y -ny"'aM H 6biCTpbiM Hei!:TpOHaM OT HMnynbCHOrO Hei!:TpOHHOro HCTO"'HHKa 

H nposepHTb CO.Qep)KameeCSI B pa6oTe / 2 / yTB9p)K.Q9HH91 'ITO HCKpOBaSI KaMe

pa pa60T89T MeHee yCTOi!:"'HBO npH HCCne.QOBaHHH H30TODOB C HH3KOI!: 9CT9CT-

BeHHOI!: Cl -aKTHBHOCTbJO, 

Ha pHc,4 npe.QCTasnea speMeaaol!: cneKTp .QeneaHI!: U -235 , H3MepeHHbiA 

Ha nponeTHOM paCCTOSHHH 17M npH pa3peweHHH ., 0,2 MKCeK/M, 3TOT 

cneKTp xopowo cornacyeTcs c nony"'eHHbiM B Tex )Ke ycnoBHSX c noMOIUbJO 

HOHH38UHOHHOI!: KSMepbl, 8 MOM9HT MOIUHoro nepBH"'HOrO HMnynbca Hei!:TpO

HOB H 1' -ny"'el!: B pa60Te HCKpOBOI!: KSMepbl He 38M9"19Hbl KaKHe-nH60 He

CTS6HnbHOCTH B OTnH"'He OT pa60Tbl MHOrocnoi!:HbiX HOHH38UHOHHbiX KS~ep/4 /, 
C KOHTpOnbHOI!: C9KUHH HCKpOBOI!: KaMepbl B T9"19HHe 30 "'SCOB pa60Tbl He 6bl

no 3SperHCTpHpOBSHO HH O.QHOrO HMnynbCa, 

Ha pHc,5 npeacTasnea o6mal!: BHll MHorocnol!:aol!: HCKposol!: KaMepbi Ko

poaaoro THna C nnOCKHM KaTO.QOM 1 HCfiOnb3yeMOI!: B HSCT0511Uel!: pa60Te, ITpo

Be.QeHHOe HCCne.QOBaHHe fi03BOnSieT C.QenaTb cneayJOIUHe BbiBO.Qbi: 

}, 11CDOnb30BaHHe HCKpOBOI!: MHOrocnoi!:HOI!: MHOrOHHT9BOI!: KSM9pbi KO

pOHHOrO THna C nnoCKHM KaTO.QOM OfiHCaHHOI!: KOH,CpyKUHH fi03BOnseT perHCT

pHpOBaTb OCKOnKH .QeneHHS C s.P.PeKTHBHOCTbJO 60% npH s4l4leKTHBHOCTH K Cl

"'aCTHUaM 1 o-8%, 

2, 3.p.peKTHBHOCTb perHCTpaUHH OCKOnKOB .QeneHHS cna6o 38BHCHT OT 

npHpO.Qbi HCnonb3yeMoro ra3a (HnH CMecH ra3os), H onpe.QenseTcs, B nep

BYJO O"'epe;:tb 1 reoMeTpHel!: KaMepbi 1 B "'aCTHOCTH 1 KOH.PHrypaUHel!: sneKTpH"'eC

KOrO nOnSI aHO.Q-KaTO.Q, Dns .QaHHOI!: KSMepbl s.p.peKTHBHOCTb B 60% 1 fiD-BH.QH

MOMy 1 SIBnSeTCS npeaenbHOI!:, C apyrol!: CTOp0Hbl1 "'YBCTBHTenbHOCTb HCKpo-

BOA KaMepbl K G -"'SCTHUaM pe3KO 3aBHCHT OT npHpO.Qbl ra3a ( HnH CMe-
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CH ra30B) 1 H 1 B "'aCTHOCTH, OT napUHanbHOro .QaBneHHH .Q06aBK 

fi03BOnHeT 1 9CnH STO Heo6XO.QHMO, C ·ae3HS"'HT9nbHOI!: fiOTepel ~ 

perHCTpaUHH OCKOnKOB .QeneHH51 (a 3-5 pa3) cymeCTB9HHO (em 

pH.QKa) yMeHbWHTb s.p.peKTHBHOCTb K C1 -"'SCTHUaM, 

3, 3KcnnyTSTUH51 HCKpOBOi!: KaMepbi 51BnSeTC51 HaH6onee 

HCnOnb30BaHHH CMeCH ra30B He+Xe (3 15 + 4 15 MM pT,CT,) 

1 aTM. B STOM cny"'ae npeaenbHbie napaMeTpbi KaMepbi .QOCT 

DpH Hanp51)1{9HHH 1 KB, 

4, Y CTOI"'HBOCTb pa60Tbl KaMepbl cymeCTB9HHO yny"'waeTC 

neHHH MHW9HH, 8 STOM cny"'ae KSMepa pa6oTaeT CTS6HnbHO 

HM9JOIUHMH HH3KYJO yaenbHYJO Cl -aKTHBHOCTb, 

5, Y CTaHOBneH01 'ITO HCKpOBaH KSMepa YCTOI"'HBO pa60TI3 

CTBHH MOIUHOrO HMDynhCa y -ny"'ei!: H Hei!:TpOHOB Ha HeA:TpOHJ 

MeTpe no BpeMeHH nponeTa H M0)1{9T 6b!Tb HCDOnb30BSHS B S' 

.QnS perHCTpaUHH pe.QKHX aKTOB aeneHHSI HS .poae Bb!COKOA: Cl 

TaK 1 npH HCCne.QOBaHHH pa60Tbl HCKpOBOA: KaMepbi HCDOnb30BS 

TO"'HHKH H HCTO"'HHKH OCKOnKOB .QeneHHSI Pu-239 1 Pu-240 H C 

"'eM noKanhaoe o6ny"'eHHe 

CTHrano 2 ·1 06 
Cl I ceK, 

Cl -"'SCTHUSMH (nnoma.Qb o6ny"'9HH 

B. HcKposast KaMepa npocTa H H.aae)I{Ha B sKcnnyaTaUHH 

CnO)KHOA: sneKTpOHHKH, 0CHOBHbiM He.QOCTSTKOM HCKpOBOA: KaME 

6onbWOe MepTBOe BpeMSI perHCTpaUHH 1 .QOCTHrSJOWee H9CKOnbKH:l! 

CeKyH.Q, 

B 3aKnJO"'eHHe as'l't>pbi Bbipa)KaJOT 6naro.QapaocTb B.c~>.re 

06Cy)K.Q9HHSI H COB9Tbl, 

nHTepaTypa 

1. C,D,Bowman, R,W.Hlll. Nuclear lnstr, and Meth 241 2~3 

2. B.<I>.TepaCHMOB, nT3, N96, 78 (1968}, 

3. T.E.£noXHH, Jl,J1.£noxHHI.leB H t:!p. ATOMHaR SHeprHR 10,s.5,437 

4. A61Wichaudon et al, Journal de physique et Radium 2~,~ 

PyKonHCb nocTynHna B H3A8Tenb 

1 H~nH 1968 roaa. 
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neHHbiX aKpaHOB HS amoMHHHeBOA cpollbrH, noMellleHHbiX Me>K.D.Y 

eKUHSIMH KaMepbl. 

aHHOA MHOrocnoAHOA HCKpOBOA KaMepe 6binH npoBe.D.eHbl HSMe-

.o.eneHHSI U -235 Ha HeATpOHHOM cneKTpoMeTpe Ol1.Rl1 no epe-

• B O.D.HOA HS CeKUHA ( KOHTpOnbHOfi) cnoA U -235 6bin SaMe

BOH cponbrOH H c~eT C aToA CeKUHH ~erHCTpHpOBancSI OT.D,enb

,JM aHanHSaTOpOM. 3TO .o.aeano BOSMO>KHOCTb onpe.o.enHTb ~YBCT

KaMepbl (sa C~eT acpcpeKTOB Ha KOHCTpyKUHOHflbiX MaTepHanax) 

H 6biCTpblM HeATpOHaM OT HMnynbCHOrO HeATpOHHOrO HCTO~HHKa 

co.o.ep>KallleeCSI B pa6oTe / 2 / yTBep>K.D.eHHe, ~TO HCKpOBaSI KaMe

MeHee ycTOA~HBO npH HCCne.o.oeaHHH HSOTOIIOB C HHSKOA ecTeCT-

iaKTHBHOCTb!Oo 

rrpe.o.cTaeneH epeMeHHOA cneKTp .o.eneHHA U -235 , HSMepeHHbiA 

paCCTOSIHHH 17M npH paspellleHHH "' 0,.2 MKCeK/M. 3TOT 

0 cornacyeTCSI C nony~eHHbiM B TeX >Ke yCnOBHSIX C TIOMOIIlbJO 

A KaMepbi. B MOMeHT MOIIlHOI'O nepBH~Horo HMnynbCa HeATpO

~eH B pa6oTe HCKpOBOA KaMepbl He SaMe~eHbl KaKHe-nH60 He-

B OTnH~He OT pa60Tbl MHOrocnoAHbiX HOHHSaUHOHHbiX Ka~ep/4/ • 
A CeKUHH HCKpOBOA KaMepbl B Te~eHHe 30 ~aCOB pa60Tbl He 6bi

HpOBaHO HH O.D.HOrO HMnynbca. 

5 rrpellCTaBneH 06IIlHA BHll MHOrocnoAHOA HCKpOBOA KaMepbl KO

c nnOCKHM KaTOllOM1 HCIIOllbSyeMOA B HaCTOSIIIleA pa6oTe. Tipo

nel!OBaHHe rroseonSieT c.o.enaTb cnellyJOIIlHe BbiBOllbi: 

nbSOBaHHe HCKpOBOA MHOrocnoAHOA MHOrOHHTeBOA KaMepbl KO

C rrnoCKHM KaTOllOM OIIHCaHHOA KOHTCpyKUHH IIOSBOnSI6T perHCT

onKH l!eneHHSI C acpcpeKTHBHOCTbJO 60% IlpH acpcpeKTHBHOCTH K a-

8%. 

KTHBHOCTb perHCTpaUHH OCKOnKOB .o.eneHHSI cna6o SaBHCHT OT 

onbsyeMoro rasa (HnH cMecH rasoe), H onpe.o.enSieTcSI, B nep-

reoMeTpHeA KaMepbi 1 B ~aCTHOCTH 1 KOHcpHrypaUHeA aneKTpH~ec

Oll-KaTO.D.. nnSI .D.aHHOA KaMepbl ScpcpeKTHBHOCTb B 60%1 no-BH.li.H

TCSI rrpel!enbHOA. C .o.pyroA CTOp0Hbi1 ~YBCTBHTenbHOCTb HCKpo

K a -~aCTHUaM peSKO saBHCHT OT IlpHpO.D.bl rasa ( HnH CMe-
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CH ra30B)
1 

H, B ~aCTHOCTH, OT napuHanbHOrO .D.aBneHHSI .D.06aBKH. 3TOT cpaKT 

TI03BOnHeT
1 

eCnH STO He06XOllHM0 1 C 'fleSHa~HTellbHOA IIOTepeA acpcpeKTHBHOCTH 

perHcTpaUHH OCKOnKOB .o.eneHHH (B 3-5 paa) cymecTBeHHO (eme Ha 1-2 no-

PH.D.Ka·) yMeHbWHTb s¢14>eKTHBHOCTb K a -~acTHUaM • 

3. 3KcnnyTaTUHH HCKpOBOA KaMepbl SIBnHeTCH HaH6onee Ha.D.e>KHOA npH 

HCnOllb30BaHHH CMeCH raSOB He+Xe (3 15 + 4 15 MM pT.CT.) npH .D,aBneHHH 

1 aTM. B aTOM cny~ae npe.o.enbHbie rrapaMeTpbi KaMepbi .o.ocTHraJOTCH y>Ke 

npH HaiipH>K9HHH 1 KB. 

4. YcToA~HBOCTb pa6oTbi KaMepbi cymecTeeHHO ynyqwaeTcH npH saseM-

neHHH MHIIleHH. B aTOM cnyqae KaMepa pa6oTaeT CTa6HllbHO C MHWe.HSIMH 1 

HMeJOIIlHMH HHSKY!O y.o.enbHyJO a -aKTHBHOCTbo 

5. YcTaHosneHo1 'ITO HCKpoeaH KaMepa ycTOfi'IHBO pa6oTaeT B rrpHcyT

CTBHH MOIIlHOrO HMIIyllbca )' -nyqefi H HefiTpOHOB Ha HefiTpOHHOM cneKTpo- . 

MeTpe no BpeMeHH rrponeTa H MO>KeT 6b!Tb HCnOnbSOBaHa B STHX ycnOBHSIX 

.D.nH perHcTpaUHH pel!KHX aKTOB .o.eneHHSI Ha cpoHe Bb!COKOA Cl -aKTHBHOCTH. 

TaK
1 

npH HCCne.D.OBaHHH pa60Tbl HCKpOBOA KaMepbl HCnOllbSOBanHCb a -HC

TO'IHHKH H HCTO'IHHKH ocKonKOB l!eneHHSI Pu-23!1 1 Pu-240 H Cm-244 1 npH-

'leM noKanbHOe o6ny~eHHe 

CTHrano 2 •1 06 
a / ceK. 

cz -qacTHUaMH (nnoma.D.b o6ny'leHHH 1 c~) .o.o-

6. HcKpoeaH KaMepa npocTa H Halle>K.Ha B aKcnnyaTaUHH H He Tpe6yeT 

cnO>KHOH aneKTpOHHKH. 0CHOBHbiM He.D.OCTaTKOM HCKpOBOH KaMepbl SIBnsteTCSI 

6onbWOe MepTBOe BpeMSI perHCTpaUHH 1 .D.OCTHI'aJOIIlee HeCKOnbKHX COT MHKpO

CeKyH.D.o 

B saKnJO'IeHHe aBTOpbi Bbipa>KaJOT 6ilaro.o.apHOCTb B.ct>.repacHMOBY sa 

o6cy>K.D.eHHSI H COBeTbl, 

JlHTepaTypa 

1. C.D.Bowman, R. W.Hill. Nuclear lnstr. and Meth 2 41 2 ~3 ( ~ 963). 

2. B.tl>.repaCHMOB, nT3, N96, 78 (1968). 

3. r.E.J3nOXHH, ,a,U.J3nOXHHlleB H .ap, ATOMHBH 9HeprHH 10,a.5.437 (1961). 

4. A6Michaudon et al. Journal de physique et Radium 2~1429( ~960). 

PyKonHcb nocTynHna s HanaTenbCKHR oTnen 

1 HJOnH 1968 rona. 
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to u tt a ta 2.0 2.2 a.t RY 

Puc,3, C'IeTHhie xapaKTepHCTHKH HCKpOBOl! KBMeltbl An.II paanH'IHbiX KOHUeH-
Tpauul! Xe a He • 06mee ~:~asneaue CMecu 1 BTM, 

1. He+ Xe (11,0 MM pT,CT,) 

.-

2, He+ Xe (7,5 MM pT.cT.) 
3, He+ Xe (4,5 MM pT,CT,) 
5, He+ Xe (3,5 MM pT,CT,) 
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Pac,4. C11eKTP .QeneHHH U -235 , 11ony'!eHHhiH Ha HeifTpOHHOM cl1eKTpoMeTpe 

OHHH 110 apeMeHH 11p01IeTa c pa3peweHHeM 0,2 MKCeKIM. no ropH-

30HTallH - HOMep KaHana aHallH3aTopa, 110 BepTHKallH - C'!eT Ha Ka-

Hall ( OTHOCHTe/lbHbie eAHHHUbl) o • 



\ 

'U 
= () 

P' 
0 
0\ 
E = :>:< 

Ill 
= J:l 

::: 
:>: 
0 
'""l 

"' 0 
() 
;:, 
0 
::>:< 
:>: 
0 
:>:< 

= () 
:>: 
'0 
0 
Ill 
0 
:>:< 

:>: 
ll> 
l: 
<1> 
'0 
g: 


