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JlnH peweHHH MHOrHX 9KCITepHMeHT8nbHbiX 38Jl8'1 HJlepaolt 4JH3HKH Tpe-

6yeTCH )leTeKTOp, a<tJ<tJeKTHBHO perHCTpHpyiDWHlt OCKOnKH )leneHHH HJlep Ha 

8 9 
q,oae BbiCOKolt a -aKTHBHOCTH lao 10 -10 a -'laCTHU a ceK). B noao6-

HblX cny'laHX T8KHe JleTeKTOpbl K8K HOHH38UHOHH8H KaMepa, nponopUHOHanb

Hbllt C'leT'IHK, CUHHTHnnHUHOHabilt ra30Bblft C'leT'IHK, pa60T8 KOTOpblX OCHOBa

Ha Ha H3MepeHHH nonaolt HOHH38UHH, H3-3a MHOrOKpaTHblX HanO>KeHHlt HM

nynbCOB He CITOC06Hbl a4J(j>eKTHBHO pa3)lenHTb a -'18CTHUbl H OCKOnKH aene

HHH. 3)leCb He06XOJlHM npn6op, a!fl4JeKTHBHOCTb Cpa6aTbiB8HHH KOTOporo on

peaenHnacb 6bi yaenbHOft HOHH38UHeft ITOJl06HO TOMy, K8K 9TO npOHCXOJlHT 

B AH9neKTpH'I8CKHX JleTeKTOpax, o6na)l8IDWHlt, 0JlH8KO, onpeaeneHHbiMH ape-

MeHHbiMH CBOftCTB8MH. 

TaKHM npn6opOM HBnHeTCH MHOT'OHHTeBOft HCKpOBOlt C'leT'IHK1 BnepBbJe 

. 11 I 
npnMeHHewnAcH Poaea6niDMOM anH C'leTa a-'laCTHU Ha 4JoHe HHTeH-

cneaoro f3 - nany'leHHH. B aanbHeltweM OH HCnonbaoeancH H anH perncT

/2-6/ 
paUHH OCKOnKOB )leneHHH • 0JlH8KO MeXaHH3M pa60Tbl HCKpoeoro 

C'leT'IHKa T8KOT'O THITa ewe He COBCeM HCeH, a ero CBOltCTBa He)lOCT8TO'I-

ao nccneaoeaHbi. 

UenbiD aacTOHwelt pa6oTbi HBnHnocb nay'l:eHne a~$eKTHBHOCTH perHcT-

paUHH OCKOnKOB )leneHHH H JlHCKpHMHHHpyiDWHX CBORCTB HCKpOBOT'O C'leTqH

Ka npH aanonaeHHH ero paanH'I:HbiMH cMeCSIMH raaoe, onpeaeneHHe HH>KHeA 
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rpaHHUhi MepTaoro apeMeHH, H3MepeHHe paapewa10wero apeMeHH npH paa

nH'IHhiX HanonHeHHSIX, 

1. MexaHH3M pa60Thi H KOHCTPYKUHSI C'leT'IHKa 

0cHOBHOil OC069HHOCTbiO MeXaHH3Ma p860Tbl HCKpOBOI'O C'I9T'IHKa SIB

nsreTCSI noKanhHbiit xapaKTep raaoaoro paapsrJla· ( HCKpoaoit npo6oit). .HcHo, 

'ITO )lnsr B03HHKHOBeHHSI HCKpOBOI'O pa3pS1Jl8 CyWeCTB9HH8 He nonHaSI HOHH-

3aUHSI, npOH3BOJlHM8SI 38pSI:lK9HHblMH '18CTHU8MH B 'IYBCTBHTenhHOM 06'beMe 

c'leT'IHKa, a yJlenbHasr (noKanhHasr) nnoTHOCTb HOHH3aUHH BJlOnh cneJla aapsr

)1(9HHOH '18CTHUbl, D09TOMY B9pOSITHOCTb MHOI'OKpaTHbiX HanO)I(9HHit HMnynb-

COB OT OTJlenbHbiX a- 'laCTHU B HCKpOBOM C'I9T'IHK9 npaKTH'I9CKH paBHa 

HyniO H )lnSI Ha)l9)1(H0it JlHCKpHMHH8UHH a -'laCTHU OT OCKOnKOB )leneHHSI 

Ba)I(HO nHWb M8KCHManbHO CHH3HTb a<lJ<iJeKTHBHOCTb pei'HCTpaUHH OT)lenhHbiX 

a -'laCTHU ( l ) , COXpaHHB npH 9TOM JlOCTaTO'IHO BbiCOKOit a¢qleKTHB-
a 

HOCTb pei'HCTpaUHH OCKOnKOB )leneHHSI (lr). 
17,81 

CornacHo coapeMeHHbiM npeJlCTaaneHHSIM , )lnsr a<tJ<iJeKTHBHoro 

B03HHKHOB9HHSI HCKpOBOI'O npo6osr )lOn)I(HO 6biTb BbinOnHeHO ycnOBHe 

nG>l0 8
, (1) 

l'Jle G - «<JaKTop raaoaoro ycuneHusr, G - exp I J a ( x )d xl, a ( x )-Koa<iJ<iJHuueHT 
(x kr:/ 

YJlapHoil HOHH3aUHH, 0 _- 'IHCnO HOCHTeneit 3apsr)la, o6pa30BaHHbiX 3apsr-

)1(9HHOit 'laCTHUeit B KpHTH'IeCKOM o6'beMe ( G > 1) pa3pSIJlHOI'O npoMe)l(yTKa, 

QqeBHJlH0 0 'ITO BenH'IHHbl 0 _ )lnsr OCKOnKOB H a -'laCTHU nponopuuo-

HanbHbl HX y)lenbHbiM HOHH38UHOHHbiM noTepsrM, nocneJlHHe )1(9 cyweCTBeHHO 

paanH'IaiOTcsr. TaK, npH aTMoc<iJepHoM JlaBneHHH B B03Jlyxe B JlBYXMHnnuMeT

poaoM npoMe)l(yTKe 8HOJl-K8TOJl 0 yJlaneHHOM OT MHW9HH Ha 4 MM, OCKOnOK 

235 ( ) 5 
t:teneHHSI U o6pa3yeT 3-3,5 •10 nap HOHOB, B TO Bp9MSI K8K a 
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3 
qaCTHUa - nHWb 6•10 nap HOHOB npH T9X )1(9 ycnOBHSIX, DoaTOMy COOTBeT-

CTBYIOWHM Bbi60pOM COCTaBa H JlaBn9HHSI HanonHSIIOW9I'O C'19T'IHK raaa, 

HanpS1)1(9HHSI nHT8HHSI0 I'90M9TpH'19CKHX napaMeTpOB C'I9T'IHKa MO)I(HO nony-

'IHTb TaKoe G 0 'ITO ycnOBH9 ( 1 ) 6yJleT BbinOnHeHO )lnsr OCKOnKOB )lene-

HHSI, OCTaBaSICb CHnhHO HapyweHHbiM )lnSI a -'laCTHU, nOCKOnbKy Heo6xo-

JlHMhie t:tnsr npo6osr aenH'IHHbi G )lOn)I(Hbl pa3nH'IaTbCSI nO'ITH Ha JlB8 no-

pS1JlK8, TaKHM nyTeM B MHOI'OHHT9BOM HCKpOBOM C'I9T'IHKe M0)1(9T 6b!Tb 

)lOCTHI'HyTa BbiCOKaSI CTeneHh JlHCKpHMHHaUHH (£ / l a) a -qaCTHU OT OC-

KOnKOB )leneHH Sl, 

npyroil OC06eHHOCTbiO HCKpOBOI'O C'I9T'IHK8 SIBnsreTCSI CyWeCTBOB8HHe 

B HeM CTa6HnhHOI'O KOpOHHOI'O pa3pHJl8 0 o6ycnoaneHHOI'O CHnbHOit H90JlHO

p0JlHOCThiO aneKTpH'19CKOI'O nonsr a6nH3H HHTeit 8H0Jl8, DocTOSIHHbiH TOK KO-

pOHHOI'O paapsrt:ta I k Bbi3biBaeT naJleHHe Hanpsr)l(eHHSI Ha racsrweM conpo-

TnaneHHH R (pHc. l), noaToMy HanpsrlKeHHe V , JleitcTayiOwee Henoc-
cq 

peJlCTBeHHO H8 aneKTpOJlaX C'I9T'IHKa, OKa3biBa9TCSI M9HhW9 0 '19M HanpSI)I(e

HH9 nHTaHHSI ( V a ) 

v v .. IJl (2) 
cq 

TaKHM o6pa30M 0 KOpOHHbiH pa3pSIJl CTa6HnH3HpyeT pa6oTy HCKpOBOI'O C'I9T-

'IHKa: C nosraneHH9M KOpOHbl HanpH)I(9HH9 V CYW9CTB9HHO 38M9)lnSieT 
cq 

caoii poeT npH t:tanbHeiiweM yaenH'IeHHH HanpsrlKeHHH nHTaHHSI, CooTBeTcT-

BeHHO 3aMet:tnsreT caoil poeT H <iJaKTOP raaoaoro ycHneHHSI G .3To npu

BOJlHT K nosraneHHIO nnaTO Ha C'leTHOll XapaKTepHCTHK9 (3aBHCHMOCTh CKO

poCTH C'I9Ta OCKOnKOB )leneHHSI OT HanpH)I(9HHSI V a ) 0 THnH'IHblll npHM9p 

KOTOpOH noKa3aH Ha pHC, 2, HarrpH)I(9HH9 Ha aneKTpOJlaX C'I9T'IHKa B npe

t:tenax rrnaTo MeHsreTcsr acero Ha 5-10%. CTeneHh TaKoil cTa6unH3aUHH yae-

nH'IHBaeTCSI C pOCTOM BenH'IHHbl conpOTHBneHHSI R , 0JlHOBpeM9HHO paC-

TeT npOTSI)I(9HHOCTh H YM9HbWaeTCH HaKnOH nnaTO, 3aMeTHM 1 'ITO B OTCyT-
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CTBHe KOpOHHOJ:'O pa3pSI,ll8 s4J¢eKTHBHOe paaaeneHHe a -'laCTHU H OCKOn

KOB aeneHHSI B cxonbKO-HHOY.llb 3Ha'IHTenbHoi!: o6nacTH HarrpSI)KeHHll: 6bmo Obi 

HeB03MO)I(HhiM Ha-aa obiCTporo H3MeHeHHSI G 
/4,6/ 

~HOI"'HMH 8BTOp8MH OTMe'lanOCb, 'ITO C'leT'IHK H8Hoonee YCTOi!:-

'IHBO paooTaeT C MHllleHSIMH 1 HMe!Oll!HMH OOnbll!YIO a -aKTHBHOCTb, 3TOT 

4JaKT IIO.llTBep)K,ll8eTCSI H H8ll!HMH HaonJO,lleHHSIMH, TIO-BH.llHMOMy, .llOIIOnHH

TenbHYIO CTa6HnH38UHIO paoOTe C'leT'IHKa rrpH.llaeT HOHH38UHOHHbii!: TOK, o6yc-

nosneHHhiM a -'18CTHU8MH MHllleHH. 

Cyll!eCTBeHHhiM npeHMyll!eCTBOM HCKpoaoro C'leT'IHKa SIBnSieTCSI 6onb

lllaSI BenH'IHHa 8MIInHTY.llbl HMrrynbca rrpH ManoM 4JpoHTe, llaHHble 00 8MIInH

Ty.lle HMrrynbCa Ha COIIpOTHBneHHH 100 OM B K8TO,lle C'leT'IHKa (pHC, 1) IlpH 

HanonHeHHH eJ:'O pa3nH'IHblMH CMeCSIMH J:'830B IlpHBe,lleHpl B TaonHUe 1, 

llnHTenbHOCTb lfMIIynbCa COCTaBnSieT .llOnH MHKpOCeKyH.llbl, 0Ha OIIpe,llenSieT-

CSI BpeMeHeM pa3BHTHSI HCKpOBOJ:'O pa3pSI.ll8 B C'leT'IHKe H rrapaMeTp8MH Bbi

XO.QHOM UeiiH, 

KOHCTpyKUHSI HCIIOnbayeMOJ:'O H8MH C'leT'IHKa aHanOJ:'H'IHa OIIHC8HHblM 

/4 5/ 
B paooTaX 

1 
, 0CHOBHbiMH sneMeHT8MH C'leT'IHKa SIBnSIIOTCSI 8HO,ll

1 
BhinOn-

HeHHbli!: B BH,lle CeTKH H3 BOnb4JpaMOBb!X HHTeH .llH8MeTpOM 0,1 MM, H8TSI

HYTb!X Ha MeTannH'IeCKOe KOnbUO, H rrnOCKHi!: KaTO.ll H3 Me.QH C XOpOll!O IIO

nHpOBaHROH H XpOMHpOB8HHOM IIOBepXHOCTb!O, 8hiOOp ,llnSI sneKTpO.llOB MaTe

pHanoB C HeoonblliOJl: CKOpOCTb!O paCIIbineHHS! rrpeiiSITCTByeT paapyllleHHIO HX 

IIOBepXHOCTH B HCKpOBOM pa3pSI,lle, ~e)KsneKTPOLIHOe paCCTOSIHHe COCTaBnSI

eT 2,0 MM 1 lli8J:' CeTKH 8HO.ll8 - 2,5-6 MM, ~Hlli9Hb pacnonaraeTCSI Ha pac

CTOSIHHH 3-4 MM OT 8HO.lla, Bee sneMeHTbl IIOMell!a!OTCSI B BaKyyMHYIO Ka

Mepy, KOTOpaSI rrepe.ll H8IIOnHeHHeM ee paoO'IHM I"'830M OTK8'1HB8eTCSI .llO 

-2 
.QaBneHHSI "'10 MM pT,CT, 

~aTepHan SneKTpO.QOB cymeCTBeHHOI"'O BnHSIHHSI Ha paOOTy C'leT'IHKa 

He oKa3biBaeT, He 5hmo aaMe'leHo H3MeHeHHll: a paooTe C'leT'IHKa rrpH HC

nonbaoaaHHH BMeCTO XpOMHpOB8HHOJ:'O K8TO.Qa K8TO.QOB H3 Me.QH
1 

aniOMHHHS1
1 

8 
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ny)KeHOI'O )K9lie3a, a TaK)K9 npH aaMeHe BOlib<jlpaMOBbiX HHTeH HKXpOMOBbiMH 

(BOlib<jlpaM, oaH~KO, H3-3a 60lihill9H ero MeXaHH'IeCKOH npo'IHOCTH RBliR9T

CR TeXHOliOI'H'I9CKH 6onee yao6HbiM MaTepHaliOM) • 

lliar CeTKH aHoaa cyrueCTB9HHO onpeaenReT a<jJ<jleKTHBHOCTh pei'HCTpa

UHH OCKOliKOB aeneHHR! npH COKparueHKH paCCTORHKR Me)Kay HHTRMH OT 6 

ao 2 ,5 MM BeliH'IHHa £ f yaeliH'IKBaeTCR a 2-2,3 paaa. 3To oaaa'qaeT, 'ITO 

o6naCTh BOKpyr HHTH aHoaa, 'IYBCTBHTelihHaR K OCKOliKaM aeneHKR, H9B9liH

Ka. J13MepeHHR noKa3aliH, 'ITO OCKOliOK, npOlieTa!Ol!lHH Ha paCCTORHHK 5o

nee 1,5 MM OT U9HTpa HHTK,p9I'HCTpHpyeTCR no KpaHH9H Mepe B 100 paa 

MeHee a<jJ<jleKTKBHO, '19M OCKOliOK, nponeTaiOillHH PMOM C HHTb!O, flpH CHlih

HOM C5liH)K9HHH HHT9H aneKTpH'I9CKOe none B C'I9T'IHK9 Bb!paBHHBa9TCR, KO

pOHHbiH paapRa aaTyxaeT, yMeHbruaeTCR ycTOH'IHBOCTh pa50Tbi H pacTeT 

ypoBeHb <jJOHa, MHHHManhH09 paCCTORHH9 Me)Kay HHTRMH, erne npHI'OaHoe 

anR HOpManhHOH pa60Tbl C'I9T'IHKa, paBHO M9)!(9neKTpOAHOMy, HnH 'IYTh 

6onbrue. 

ToT <jlaKT, 'ITO npH c6nH)K9HHH HHT9H AO 2,5 MM BenH'IHHa £ f He 

npeahrruaeT 40-50%, yKaabraaeT Ha aaaHCHMOCTh ee oT HanpaaneHHR none-

Ta OCKOnKa OTHOCHTenhHO HHTH, 'ITO HM99T M9CTO H npH per'HCTpaUHH a -
/9 10/ 

'laCTHU ' • 

3'<jl<jleKTHBHOCTH per'HCTpaUHH OCKOnKOB aeneHHR H a -'laCTHU aaaH-

/3/ 
CRT OT paccTORHHR aHOA-MHill9Hh, KaK noKaaaHo B pa5oTe , xapaKTep 

9THX aaBHCHMOCTeA coaeprueaao aaanorH'IeH aaBHCHMOCTRM yaenbHhiX HOHH

aauHOHHhiX noTepb OCKOnKOB aeneHHR H a -'laCTHU OT OCTaTO'IHOI'O npo5e

ra ( KpHBbiM Bparra). T aK KaK KPHBbre Bparra AliR ocKonxoa H a -'lac

THU HMeiOT CyilleCTBeHHO pa3liH'IHbiH BHA 1 npH6nH)K9HH9 MHill9HH K aHOAY 

yaenH'IHBaeT c 
1 

H CHH)KaeT £ , B KOH9'1HOM C'leTe nOBbiillaR CTeneHb 
a 

AHCKpHMHHaUHH OCKOnKOB aeneHHR OT a -'laCTHU, 

CHH)KeHHe 9HeprHH OCKOnKOB npHBOAHT K 5biCTpOMy yM9Hhill9HHIO a<jJ

<jleKTHBHOCTH HX per'HCTpaUHH, J13MepeHHR, npoBeA 9HHbl9 HaMH C KOliliHMH-

10 

r 
235 

poaaHHbiM HCTO'IHHKOM U , noxaaanH, 'ITO npH BBeAeH HH Me )KAY 

MHill9Hh!O H aHOAOM aniOMHHHeBOH <jlonbr'H TOnl!lHHOH 4,65 MK ( 9TO COOTBeT

CTByeT noTepRM 9Hepr'HH 43% AnR nerKOI'O OCKOnKa H 36% - AnR TR)Keno

I'O) a<jl<jleKTHBHOCTh pei'HCTpaUHH yM9Hbilla9TCR B 4 paaa, 

2, 3WffieKTHBHOCTh pei'HCTpaUHH OCKOnKOB neneHHR 

B paanH'IHbiX CMeCRX ra30B 

3<jJ<jleKTHBHOCTh per'HCTpaUHH OCKOnKOB neneHHR H AHCKpHMHHHPY!OillH9 

CBOHCTBa MHOI'OHHT9BOI'O HCKpOBOI'O C'I9T'IHKa BO MHOI'OM onpeaenRIOTCR 

Bbi6opoM pa6o'leti: CMeCH raaoa. 

flepBOHa'lanbHO nng HanonHeHHR C'leT'IHKa HCnOnh30BaliHCh B03AYX H 

/2-4/ 
CMeCh renHR C B03AyXOM npH aTMOC<jlepHOM HliH nOHH)K9HHOM naaneHHH • 

OnaaKo B 9THX cny'laRx pa5oTa C'leT'IHKa HeycTOH'IHBa, a<jJ<jleKTHBHOCTb pe

I'HCTpa~HH OCKOnKOB neneHHR HH3Ka H 3aBHCHT OT ana)KHOCTH (B erue 6onh

ill9H Mepe OT Bna)KHOCTH 3aBHCHT 9<jJ~eKTHBHOCTh pei'HCTpaUHH a -'laCTHU), 

raa H aneKTpOAbl 6b!CTp0 nopTRTCR H3-3a 05pa30BaHHR 030Ha H OKHCH aao

Ta, 'ITO npHBOAHT K 6hiCTpOMY H3M9H9HH!O XapaKTepHCTHK C'19T'IHKa H npH 

nnHTenhHOH pa6oTe Tpe6yeT aenpepbiBHOH nponyBKH raaa 'lepea pa6o'IHH 

o5'beM, 

14 6/ 
YKa3aHHhie Bblill9 H9AOCTaTKH MO)KHO yCTpaHHTb ' 1 HanonHRR C"'eT-

'IHK He AO aTMOC<jlepHOI'O AaBli9HHR C He6onbillOH A06aBKOit Xe (0,5% no 

aasneHHIO). 

HaMH 6hrna npoaenaaa pa5oTa no pacmHpeHHIO Kpyra cMecea raaos, 

npH HanonHeHHH KOTOpblMH C'I9T'IHK HMeeT BbiCOKYIO a<jJ<jleKTHBHOCTb per'HCT

paUHH OCKOliKOB A9li9HHR, HaA9)KH0 AHCKpHMHHHpyeT OCKOnKH B HHTeHCHBHhlX 

9 10 
nOTOKaX a -'laCTHU (ao 10 -10 1 /ceK), 05Hapy)KHBaeT yCTOH'IHBYIO .pa-

5oTy npH 3Ha'IHTenbHOH ee npoaon)KHTenbHOCTH, C 9TOH UelibiO HCcneaosa-

liaCb pa6oTa C'leT'IHKa npH HanonaeHHHH ero He , Ne , Ar., Kr , Xe H N 2 

11 



H pa3nHqHbiMH CMeCHMH 9THX ra30B K8K npH 8TMOC~epHOM0 TaK H rrpH 

noHH*eHHOM ( ""· 100-200 MM pT.CT.) aaBneHHH. B 9THX onhiTax Me*aneK

TpOJlHOe paCCTOHHHe COCTaBnHnO 2 MM, mar CeTKH 8HO)l8 - 6 MM0 paCCTOH

HHe OT MHili€HH )lO 8HO.!l8 - 4 MM. 0CKOnKH pO)K)lanHCb B pe3ynbT8Te )le-

235 
neHHH U (8 Mr) npH 6oM68p.!lHpOBK€ ero TennOBbiMH H€HTpOH8MH 0 no-

nyqeHHbiMH Ha HeATpOHHOM reHepaTope Hf-200. A6con~THaH BenHqnHa 

9~~eKTHBHOCTH perHCTpaUHH OCKOnKOB )leneHHH OUeHHBanaCb C llOMOilib~ 

cn~.!lhi; B aTHX cnyqagx cn~aa pacnonaranacb Ha MecTe KaToaa. 

0Ka3~WOCb 0 qTQ quCTbie HHepTHbie ra3bl He npHrOJlHbl K HCllOnb30B8-

HH~ B cqeTqHKe: O)lHOBpeMeHHO C 38)!{Hr8HHeM KOpOHbl B03HHK8~T pa3pH

)lhl0 He 38BHCHiliHe OT BHeiliHeH HOHH38UHH. YicKn~qeHHe COCTaBnHeT TeXHH

qeCKHH aproH npH noHH*eHHOM aaBneHHH. OaHaKo 3.!leCb yaoBneTBOpHTenb-

HaH pa6oTa cqeTqHKa MO*eT 6hiTb o6ycnoBneHa He6onbiliHMH npuMeCHMH 

a3oTa. 

TIOllbiTKH HCllOnb30B8Tb )lnH HanonHeHHH CMeCH ra30B Ha OCHOBe Ne 0 

Ar , Kr KaK npH aTMoc<j>epHoM, TaK H npH noHH*eHHOM aaBneHHH TaK*e 

He npHBenH K nono*HTenhHbiM pe3ynbTaTaM. CqeTHbie xapaKTepHCTHKH B 

9THX cnyqagx (pHC. 3) pe3KO pacTyT, noqTH He 06HBPY*HB8H nnaTO, OC

KOnKH aeneHHH OT a -qaCTHU MOryT 6biTb JlHCKpHMHHHpOBBHhl nHilib B 

He6onbrnoA o6nacTH HBllPH*eHHH Va H CTeneHb 9TOH JlHCKpHMHHBUHH 

(l r /l a) HeBenHKa. 

llnH BCeX pa6oqHX ra30B 38MeqeHO OTpHUBTenbHOe BnHHHHe opraHH-

qecKoii ao6aBKH C 
2 

H 
5 

OH (nap hi cnHpTa). P a6oqnii ra3 H aneKTpO.!lhi cqeT

qHKa 6hiCTpO nopTHTCH B pe3ynbT8Te ".!lHCCOUHBUHH" MOneKyn CllHpTa H 

JlBnbHeHiliHX XHMHqeCKHX peaKUHH B HCKpOBOM pa3pH.!le. 

HaHnyqrnHM o6pa3oM cqeTqnK pa6oTaeT npH HanonHeHHH ero He H N 2 

c ao6aBneHHeM He6onbiliHX KOnHqecTB HeKOTOphiX npHMeceii. Pe3ynhT8Tbi 

aTHX HccneaoBaHHH npeacTaBneHhi B Ta5nHue 1. 3aecb anH pa3nuqHhiX cMe

ceA ra3oB (npoueHT ao6aBKH onpeaeneH no aaBneHH~) npHBO.!lHTCH a<j>~eK-
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THBHOCTH perHCTpaUHH OCKOnKOB aeneHHR fr , cpeAHHe (Ha rrnaTo) 3Ha-

~eHHR HarrpR~eHHR Ha sneKTpoaax c~eT~HKa V , B Ka~eCTBe Hnn~cT-
c~ 

paUHH yK838Hbl 8MITnHTYAbl HMITynbCOB H8 COITpOTHBneHHH 100 OM B KSTO-

ae c~eT~HKa. CneayeT aaMeTHTb, ~To rrpH Hcrronb3oBaHHH ceTKH aHoaa c 

warOM 2,5-3 MM (BMeCTO 6 MM) rrpHBeAeHHbie scpcpeKTHBHOCTH 6yayT Bb!We 

B cpeaHeM B 2-2,3 paaa. 

KaK BHAHO H3 Ta6nHUbl 0 HMeeTCR AOCT8TO~HO 6onbWOe ~HCnO CMeceR 

raaoa, rrpH HarronHeHHH KOTOpbiMH c~eT~HK o6Hapy~HBaeT xopowy~ scpcpeK-

THBHOCTb perHCTpSUHH OCKOnKOB aeneHHR, Halle~HO AHCKpHMHHHpyeT a -

~aCTHUbl OT OCKOnKOB aeneHHR. THITH~Hble anR STHX HSITOnHeHHR C~eTHble 

XapaKTepHCTHKH ITpHBeAeHhl H8 pHC, 2 H 4 (ypoBeHb C~eTa OCKOnKOB aene

HHR N1 = 1000 oTH. ea. cooTBeTCTByeT £ 1 "'13%). HeKoTopbie H3 Hanon

HeHHR (He + 1,3% N 2 , He + 0,5% Xe ) rrpoBepeHbi rrpH Hcrronb30BaHHH 

241 9 
MHWeHH Am a -aKTHBHOCTb~ "'2•10 1 leeK. DpH STOM oueHKH aenH~HHbi 

12 
£ rf £a aa~T "' 10 • 

nng K8~AOR CM9CH ra30B cyrueCTByeT OITTHManbHSR BenH~HH8 rrapUH-

anbHOrO A8BneHHR ao6aBKH 0 rrpH KOTOpoft AOCTHraeTCR H8H60nbruee OTHO-

weHHe £ r I£ a rrpH AOCT8TO~HO 6onbWOR f r H M8KCHM8nbH8R yCTOR• 

~HBOCTb pa60Tbl C~eT~HK8 (sTH 3Ha~eHHR rrapUHanbHOrO ASBneHHH A068BOK 

rrpaBeaeHbi B Ta6nHue 1). napuHanbHoe aaBneHHe ao6aBKH B ropaaao 6onb

weR CTerreHH BnHReT H8 scpcpeKTHBHOCTb perHCTpSUHH a -~aCTH~ ~eM HS 

ScpcpeKTHBHOCTb perHCTpaUHH OCKOnKOB aeneHHR. 0rrTHManbH8R BenH~HH8 

rrapuHanbHoro aaaneHHR ao6aBKH aaBHCHT oT o6wero aaaneHHR cMeCH H 

pacTeT c rroHH~eHHeM rrocneaHero. DpH yMeHbWeHHH o6mero aaaneHHR CMe

CH HH~e 50-70 MM pT. CT. scpcpeKTHBHOCTb perHCTpaUHH OCKOnKOB aeneHHR 

CT8HOBHTCH KpaRHe HH3KOR, 
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3. BpeMeHHble CBO~CTBa MHOI"OHHTeBOI"O HCKQOBOI"O C'leT'IHKa 

OnHHM H3 HenocTaTKOB HCKpoaoro C'ieT'IHKa gangeTcg 6onbwoe MepT

aoe apeMg (coTHH MHKpoce~cyHn). Opa naHHO~ cxeMe BKniO'ieHag (pac. 1) 

MepTBOe BpeMg onpenengeTcg nOCTOgHHO~ BpeMeHH T= R c 
C'i 

c 
C'i 

eMKOCTb C'ieT'IHKa, necgTKH n~), C KOTOpO~ HapaCTaeT Hanpg*eHHe Ha 

aneKTponax c'ieT'IHKa ( V ) nocne npo6og, YMeHbweHae conpoTaaneHag 
C'i 

R npaaonaT K yxynweHHIO C'ieTHbiX xapaKTepHCTHK ( yKopa'IHaaeTcg. nna-

TO a yaena'IHBaeTcg ero HaKnoH) H nepexony pa3pgna a caMOCTogTenbHbl~. 

l1cnonb3yg 6onee cno*HYIO cxeMy raweHag, MO*HO 6hmo Obi yMeHbWHTb 

apeMg BOCCT8HOBneHHg Hanpg*eHHg V , onHaKo npe*.ue Heo6xonaMo Bbi-
C'i 

gcHHTb, 'ieM orpaHH'IHaaeTcg ero MHHHManbHag aenH'IHHa, 

Bonee npaHuanaanbHoe orpaHH'ieHHe Ha MepTaoe apeMg HaKnanbiBaeT 

MeX8HH3M pa60Tbl C8MOI"O HCKpOBOI"O npOMe*YTKa. t{TOObl He npOH30Wen 

noBTOpHbl~ npo6o~, Hanpg*eHHe Ha aneKTponax He non*HO BOCCTaHaBnHBaTb

gg 6biCTpee, 'leM nnoTHOCTb HOCHTene~ a KaHane acKpbi nocne npenhinywe

ro npooog ycneeT CHH3HTbCg HH*e KpHTH'ieCKO~. 0pHHynHTenbHO MeHgg 

nOCTOgHHyiO BpeMeHH 3apgnKH eMKOCTH C'ieT'IHKa, Mbl yCTaHOBHnH, 'ITO 

nnOTHOCTb HOCHTene~ yMeHbWaeTCg no KpHTH'ieCKO~ 3a BpeMg nopgnKa 

30 MKCeK (npH HanonHeHHH C'ieT'IHKa CMeCb!O He+ 1,3% N 2 no o6wero 

aTMoc~epHoro naaneHug). 3Ta aenn'IHHa a onpenengeT HH*HH~ npenen 

MepTBOI"O BpeMeHH MHOI"OHHTeBOI"O HCKpOBOI"O C'ieT'IHKa, 

Ba*Hoa xapaKTepncTaKoa HCKpoaoro c'leT'IHKa gangeTcg ero pa3pe

waiOwee BpeMg, T,e, BpeMg 3ana3nbiBaHHg pa3pgna no OTHOW9HHIO K MO

MeHTy npoxo*neHng ocKonKa neneHag. 3To 3ana3nbiBaHue no caoefi npupo

ne ganHeTCg CTaTHCTH'ieCKHM, nOSTOMY npencTaBnHeT oonbWOH HHTepec 
(I) 

H3MepHTb ero ~nyKTyaUHIO (cpenHee KBanpaTH'IHOe OTKnoHeHue at ). 

C :3TOH UenbiO HaMH H3MepHnaCb OTHOCHTenbHaH 3anep*Ka HMnynbCOB, 

B03HHKBIOWHX npu perucTpaunH nayx ocKonKoB onHoro aKTa neneHHH B nayx 

HAeHTH'IHbiX HCKpOBbiX C'i9T'IHK8X, l1 MnynbCbl C HCKpOBblX C'ieT'IHKOB nocTy-

16 

/11/ nanH Ha axon wapoKonHana30HHoro apeMg-aMnnaTynHoro KOHBepTopa • 

288 8 npoMe*YTKe Me*nY C'ieT'IHK8MH noMeWanacb TOHKag MHWeHb H3 U. 

.nengweecg aemecTBO obmo HaHeceHo Ha aniOMHHHeayiO nonno*KY Tonmu

HOH 3 MK, BnoK-cxeMa aneKTpOHHKH, Hcnonb30Baaweficg B STHX H3MepeHH

HX, npeni::TaaneHa Ha pHC. 5, 8b!OpaHHbiH BapH8HT naTaHHg npaKTH'ieCKH 

HCKniO'ian B38HMHOe BnHgHHe HCKpOBbiX C'ieT'IHKOB npyr Ha npyra, 

Pe3yllbTaTbl H3MepeHHH npencTaaneHbl B Ta6naue 2 (3necb 
(2) 

at 

rronywHpHHa pacnpeneneHHg OTHOCHTenbHO~ 38.Uep*KH HMrrynbCOB, a (I) 
at 

a ~2 / ..;2 - cpenHgH KBanpaTH'IHag ~IOKTyauaH pa3pewaiOwero apeMe-

HH), 0pHMep KPHBOH pacnpeneneHHg OTHOCHTenbHOH 3a.Uep*KH HMrrynbCOB 

rrpHBOnHTCH Ha PHC, 6, 

BanHO, 'ITO pa3pewaiOlllee BpeMg MHOI"OHHTeBOI"O HCKpOBOI"O C'ieT'IHKa 

CHnbHO 38BHCHT OT npaponbl H naaneHHg HanonHgiOllle~ C'ieT'IHK CMeCH ra-

30B, OnHaKo anngHue Ha pa3pewaiOwee apeMg STHX nayx ~aKTOpoa a oT

nenbHOCTH noKa ocTaeTcg HeHCHbiM, Haw pe3ynbTaT nng a3oTa xopowo cor-

/5/ /12/ 
nacyeTcg c naHHhiMH paooTbi • B pa6oTe aHanora'IHhiM MeTonoM 

nng C'ieT'IHKa, HarronHeHHoro ao3nyxoM no naaneHHg 1 aTM, nony'ieHo 
(I) 

at "' 150 HCeK, 

OnucaHHbiH BhiWe HCKPOBO~ C'i9T'IHK OCKOnKOB neneHHg; ycrreWHO HC-

nonb30Bancg nnH HCCnenOBaHHH CBO~CTB CnOHTaHHO 

/13/ 
Oopa3yiOlllHXCH B peaKUHHX C H9HTpOHaMH 

6biCTpbiMH npoToHaMH, 

nenglllHXCH H30MepoB, 
/14/ 

y -KBaHTaMH H 

ABTOpbl Bblpa*aiOT 6naronapHOCTb aKaneMHKY r.H. $nepoay 38 noc

TOHHHbla HHTepec K paooTe, AaTopbi 6naronapHT TaK*e C,M, OonaKaHoaa, 

IO,B, PH6oaa, Co DoH CaK a T. HaAb 3a none3Hble o6cy*neHHH, A.r.Be

noaa H A.M. Ky'iepa - 3a nOMOWb B pa6oTe. 
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Pnc.6. KpHBaH pacnpeaeneHHH OTHOCHTenbHOA 3aaep*KH HMnynbCOB HCKpo
BbiX C'leT'IHKoa, HanonHeHHbiX N 2 ao aaaneHHH 300 MM pT.cT. 
(ueHa aeneHHH KaHana 4,3 HCeK, V a • 3800 a). 
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