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0CH0Bbl MeTOAIIKII IICKpOBb!X KBMep 3anolKeHbl pa60TaMII 

/2/ /3/ /4/ 
Ha Koaaepcu c GOTpYAHIIKBMn , Kpaaway II lle6npa , 

K -.1.~ /1 I T 
e11'i""nH , lil!Kat-

/5/ 
<l>yKyll II MIIHMOTO • 

llam,aeii:wee pa3BHT.lle M0TOAIIKII B pa3nll'IHblX aanpaaneHIIHX CBH38HO C np11-

MeHeHlleM B aKcnep11MeHT8X HB YCKOPHTene,a nepayro O'lepeAb)MHOronpoMelKyTKOBb!X 

/6/ /7/ 
( MHorocnoii:Hb!X) KBMep , p83B11TlleM II np11MeHeH11eM pa3pHAHb!X KaMep I Ka-

/8/ _19/ 
Mep C 6om.WIIM npoMelKyTKOM ' C03A8HHeM CTpllMepHOH II_ pHAa 6ecqll!nbMOBb!X 

KaMep. 

MeTOA11'10CKHe 11ccneAOB8HIIH IICKpOBb!X KaMep B na6opaTOp1111 Bb!COKIIX aaepr11ii:, 

npoBeAeHHble C Y'IBCTBeM BBTOpa, 6i.,mn llOA'IIIHeHbl Tpe6oBBHIIHM pa3pa60TK.ll anna­

paTypb! IICKPOBb!X KBMep c_ nenb!O ee l!CUOIU,30B8HBH B aKCnep11MeHTaX no 113y­

'10HIIIO B3811MOAeii:CTBllll ·; + -Me30HOB C HyKnoilaMII, 11ccneAOB8HIIIO aneKTPOMarHHTHb!X 

pacnaAOB 6030HHb!X pe30H8HCOB, per11cTpanH11 pemrnx pacnaAOB K
0
L -Me30HOB. 

3cMJeKTHBHOe ceqeaue, xapaKTepaoe AnH nepe'l11cnennhlx nponeccoa, paano 

10
-32-33 2 . 

CM , . H per11CTpan11~ oi:moro C06b!TIIH MOlKeT npo1130llTH B cpeAHeM 

38 HeCKOnbKO 'IBCOB 11n11 cyTOK Henpepb!BHOll pa60Tb!,YCKOp11Tenn C nonnoii: l!HTeH­

C.llBHOCTblO ( 10
11 

p/ceK). 

ll11ccepTBlll!H COCTOl!T H3 4 rnaB. HccneAOBBHIIHM IICKpOBblX KaMep, Ollb!Ty 

BX np11MeHeHBH B KOHKpeTHb!X ~113.ll'leCKBX aKcnepKMeHTaX noc~mueaa rnaaa 1. 

B rnaae c11CTeMaTH31!p0B8Hbl pe3ynbT8Tbl HCcneAOBBHllll KaMep, OTnH'IB,IOl!lHX­

Cll OT 1!3BeCTllb!X KOHCTpyKnneii: H BKnro'leHBeM: MHorocnoii:HBll KaMepa C nocneAO­

BBTenbHb!M BKn!O'leHBeM npoMelKyTKOB, KaMepb! c 6onbml!M npoMeJKyTKOM B CBM­

MeTpl!'IHOM BKnroqennn, MHorocnoii:aa11 KBMepa c,.naoii:HhlMB' npoBOIIO'IHhlMB aneKTpo­

ABMH, .KaMepa C CIIMMeTpl!'IHOll CHCTeMoii: BHyTpeHHIIX npOBOIIO'IHb!X aneKTpOAOB B 
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"cnenmneM" ll CTpllMepHOM pe)l(aMaX. Ha)l(e KpaTKO onllCbJBa!OTCSI no11y'I8HHhie pe3yllb­

TaTbl, 

B sKcnepaMeHTe no a3yqeaa10 ynpyroro 11 +p -paccesraasr ycnonasr pa60TbI Ka­

Mep Tpe6y10T BblCOKbil scp<lleKTl!BHOCTll. peracTpauaa ormoro ll nnyx 0/:lHOBpeMeHHbIX 

TpeKOB, .Unsr CHl!)l(8HllSI KO/lll'I8CTBa <pOHOBblX TpeKOB aeo6xonaM KPYTOll cnan S<p<peK.,,,.. 

TllBHOCTll C'I8TH0ll xapaKTepl!CTllKll, orpaHll'IllBa!Olllllll BP8MSI 'IYBCTBllT8/lbHOCTll KaMe­

pb! (no yc/IOBllSIM SKCnepaMeHTa} B81lll'IllHOil nopsmKa 500-600 HCeK. 

B annapaType llCKpOBblX KaMep, pa3pa6oTaHHOll C yqacTaeM aBTOpa /:(/IS! STOro 

SKCnepl!MeHTa, l!CnO/lb3YIOTCSI MHorocnoilHhle KaMepbl C 3a3opoM 1 ll 2 CM B napan-
/6/ .. 

/18/lbHOM I TO'I!Iee nonapno-napannenb!IOM BKIIIO'I8!Illll p~3pru:l!Ib!X npoMelKyTKOB , Xa-

paKTepllCTl!Kll S<p<p8KTllB!IOCTI! perl!CTpa!ll!ll 'IaCTl!U1 no/ly'Ie!I!Ihle npll STOM1 onaca!Ihl 

. /11/ /6/ . 
B II npa61I1!31!Tellbl!O COOTB8TCTBYIOT 1!3B8CTl!b!M , CymecTBe1111oe COKpame11ae 

BpeMellll 'IYBCTBl!Te/lbHOCTI! KaMepbl B TaKOM BKIIJO'Ielll!ll CBSI3a!IO C yM8Hblll8Hl!eM 

S<p<peKTl!BHOCTII perl!CTpauaa npl! pa6oqeil, OTHOCl!Tellb!IO 60/lblllOll 3anep)l(Ke B,B. l!M­

nynbca (BbICOKOBO/lbTHblll 'l!MnynhC) • 

OnHl!M 1!3 M8TO/:(OB YIIY'IllleHllSI BpeMeHHhIX I! cqeT!IbIX xapaKTepl!CTl!K KaMepbl 

C Ma/lblM 3a3opoM SIB/ISieTcll npenll0)1(8HHblll I! l!CC/le/:(OBa!IHbii!: aBTOpOM cnoco6 no-

. . /10/ 
cnenonaTellbl!Oro BK/l!O'I8HllSI npOM8ll}YTKOB MHOrocnoilaoil llCKpOBOll KaMepbl , 

Ha pac. 1 a npaneneHbl cpaBHllT8/lbHbie xapaKTepl!CTl!KI! S<p<peKTllBHOCTll pera-

cTpauaa onaoil aa pa6o'IHX KaMep c 3a3opaMa 1 CM B napall/18/lbl!OM ( 1 ) ll 110-

cnenonaTellbHo-napannenbHOM l2) BKIIJO'IeHaa, B uocnenueM cnyqae B,B, aMnyllbc 

nonanancsr Ha nae rpyIIIIbl 1!3 4-x IIOCllenoBaTe/lbHO BK/l!O'IeHHblX npoMe)l(yTKOB Ka­

Mepb! ( 11ano11He11ne KaMepbl -He OH "oco6oil 'IllCTOTbI'), 

Ha pac. 16 rrpaneneHbl cpaB!Il!Te/lbHbie C'IeTHbie a npeMel!Hhle xapaKTepHCTllKll 

nocnenonaTellbHoro (1), nocnenonaTe1IbHo-napa1111e11h11oro (IT) a norrapao-napan-

lle/lbl!Oro BK/l!O'IellllSI B KaMeph1, .Unsr 
~ 

11onapao-napanne11b11oro BKII10'Ie11asr BBeneao 

3118'I8Hlle "1rneam13nponaa110il" S<p<p8KTl!BIIOCTll 7/ ll' , onpenene11aoil KaK cpen11srsr 

S<p<peKTllBIIOCTb cpa6aTblB8Hl!SI rraphl Ilpll yCIIOBl!ll-38)1(llraHllSI XOTH 6hI on11oro 1!3 ee 

IlpOM8)1(YTKOB, 8To n03BO/l£18T ocna61!Tb BllllH!Ille KOppelllllll!ll B cpa6aThlB8Hl!HX rrpo­

M8)1(YTKOB napb! Ha _pe3yllbTaThl cpaBHe!Il!H. B OCTallbHhIX Clly'Ia!IX S<p<peKTl!BHOCTb 

orrpeneneaa o6bI'I!IhIM crroco6oM, 

8Kcrrepl!M8HTa/lbHbie pe3yllbTaThl ynonneTBQp~Te/lbHO Olll!Cb!B8!0TCSI "onao­

/18Bl!l!Hb!M" M0X8!Ill3MOM pa3Bl!TllSI pa3psrti:a B KaMepe BJ:(0/lb llOHll31!pOB8HHOrO cnena 
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'I8CTHilhl. Ilp11 _STOM Bhl'IIICneHHOe II 8KCnep11MeHTam.aoe OTHOW0HIIH KPYTH3Hbl Ha­

pacTSHIIH II cnana aqujleKTIIBHOCTH B 38BHCIIMOCTH OT aMnnHTy,Qbl H 38.Q0P)KKI! B.B. 

HMnynbca npH nocne.QOBaTenbHOM ITHT8HIIH K l!,QeanH3Hp01U!HHOil s¢¢eKTIIBHOCTII npn 

napannenbHOM HSXO,QHTCH B 6nH3KOM COOTB0TCTBIIH. B paccMaTpHBaeMOM cny'Iae·yKa-

38HHOe OTHOWeH11e .. 4 npn 71 = 0,5. 

IlpHHHTOe npennono)KeH11e IT03BOnHeT 38IlHC8Tb OTHOWeHne s¢¢eKTHBHOCTH Ka­

Mephl C nocne.QOBaTem.HhlM BKnlO'IeHHeM npoMe~TKOB K H.QeanH311pOBaHHOil B no­

napHo-napannem.HOM B BH.Qe: 

(1) 

rne N 'IIICno H.Q0HTll'IHhlX npOMe~KOB KaMephl, a X 
8 

11 X 1' B nepBOM npn-

6n11)K8HIIII paBHhl. 

TaKIIM o6pa30M, KSK MO)KHO BH.QeT~, KaMepa C nocne.QOB8TenbHblM BKn10'10H110M 

npoMe)KyTKOB 38HHM80T npoMe)KyTO'IHOe nono)KeHIIe M0)K.Qy KaMepoil_ C 6onbWHM npo­

Me~TKOM H MHorocnoilHoil KaMepoil C ManhlM 3830pOM, CO'IeTaH.npelIMymecTBa 

nepBOil (BhlCOKaH s¢¢eKTHBHOCTb per11cTpan1111, paBHOMepHOCTb CBe'IeHIIH TpeKa, 

ManaH sneKTpH'IeCKSH 0MKOCTb) II BTOpoil (ynpaBnHeMoe sneKTPll'IeCKHM noneM 

BpeMH llSMHTII), oTnlI'I8HCb OT nocn~.QHeil Bb!COKIIM BpeMeHHbIM pa3peweaneM 38 

C'IeT 6onee KpyToro cnana s¢¢eKTIIBHOCTII .B 38BIICHMOCTH OT 3a.Qep)KKII Bb!COKOBOID,T­

HOI'O HMnynbca. 

B C03.QSHHOil C y'IaCTHeM SBTOpa ycTaHOBKe nnH onpeneneHHH s¢¢eKTIIBHhlX 

/12/ . 
Mace B pacnanax x --. y + y BnepBhle aa ycKop11Tene nnH peweHIIH nono6aoro 

. pona 38.QS'III np11MeHeHbl IICKpOBhle KSMepbl C 6om.w11M npoMe)KyTKOM - 10 CM 
/13/ 

B yKa3aj!HOM MeTone nnH 1IccnenoBaH11H peaKnHil , r.Qe B 

6ap11oa, a x 

x .. rr 0 + y 

pe3oaaac, pacnana10m11ikH no cxeMaM: x .. y+ y 

11 T • .Q., HCilOnb3ylOTCH COBM0CTHO pa60Ta10m11e 'IepeHKOBCKlle ClleKTpO-

MeTpb! nonaoro nornomeHHH H IICKPOBb!e KSMepbl. 

CxeMa YCTSHOBKII np11Be.QeHa Ha pnc. 2. YCTSIIOBKS COCTOHT 113 .QByX O,QHHSKO­

BhlX CB8TOHenpoa11naeMblX ¢epM, B KOTOpb!X pa3MemeHbl IICKpOBhle KaMepb! C KOH-

BepTOpHblMII nnaCTHHSMII II OIITll'I0CKHMII CIICTeMaMII cpOTOrpa¢11pOB8HIIH TpeKOB. 

3a ¢epMaM11 pacrronara10Tc;H 'IepeHKOBCKlle crreKTpoMeTph! rron11oro nornomea11H. 

. . 2 
KaMepbl CTeKnHHllbie C .Q10pan10MHHll8BblMII s.neKTpO.QSMII nnoma.Qb!O 60x60 CM • 
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P a6o•mii oo'beM Ka Me phi 25 n, Bcefi ycTaHOBKll - 200 n, Han~mHeHne - Heoa-renne­

BaB CMeCb l 73% He + 27% He ). B.B. llMnynbC Ha K8lKilYIO napy KaMep.nocTynaeT 

no Ka6en10 Tnna PK-8 OT TeHepaTopa fHH-180 6no•rnofi CllCT0Mbl nllT8HllH, ynpaB-
/20/ 

neHnH n KOHTponn llCKPOBb!X KaMep c npoMeJKYTKOM 1-15 CM • 

Oco6eHHOCTb!O pa60Tbl KaMep HBnBeTCSI TO o6CTOSl~enbCTBO, 'ITO o6mast aaneplK-

Ka nMnynhca aanycKa no ycnOBHBM aMnnnTynuoro auannaa cnraanoB OT 'lepeu-

KOBCKHX y -cneKTpOMeTpOB nocTnraeT 3Ha'leUIIS! 2 - 2,5 MKCeK. 

I1pll ycnoBllll onuoponHOCTll I'830BOfi CMecn B CllMMeTpll'lllO BKnIO'leHIIb!X KaMe­

pax II ''lIICTOTe' CMeCII, 06ecne'lnBa10mefi BpeMSI naMS!Tll ne Meuee 8-12 MKCeK, 

aqiqieKTIIBHOCTb perncTpannH KaMepaMn aapalKeHHblX 'laCTIIU npn pa6o'lefi aaneplKKe 

6nH3Ka K 100%.C TO'lKlI _apeHHSI B03pSCTaHHS! KOnH'l0CTB8 q>OHOBb!X TpeKOB npeMSI 

'lYBCTBIITellbHOCTH TSKOH BenH'll!Hbl nonyCTIIMO, nOCKOnbKY IIpllMOH ny'lOK 'lepea Ka­

Mepb! B 3KCncpIIM0HTe He npOXOAIIT (pIIC. 2). 

B pa6o'leM pelKIIMe KaMepb! perIICTPHPYIOT aneKTpOHbl, B03HIIKa!OlllHe npll KOH­

BepCHII y -KB811TOB BbICOKOfi arreprHH B OilHOfi H3 KOl!BepTOpHblX nnaCTHH. I1epen 

nepBb!Mll KaMepaMII T8KllX nn;iCTHH HeT; OHH llBmIIOTCH KaK Obi "SHTHCOBnanaTenb­

Hb!Mll" . no OTHOI!IeHHIO· K npyrnM. 0-rcyTCTBne TpeKa TOnhKO B. nepBb!X YK83b!BSeT 

Ha TO, 'ITO aanyCK nponaomen OT 'Y -KBaHTOB. · 

Onpeneneane aqiqieKTHBHOfi Macchi nponanonnTCst no naMepeHnHM 3HeprHn npo­

ilYKTOB pacnana ( 'lepenKOBCKlle y -cneKTpOMeTpb1) n yrnon paaneTa (ncKpOBb1e 

KaMepb1). Omn6Ka n onpeneneann yrna TpeKa nopSIJlKa 0,2°. 

C noMOillblO onncaaao.lt YCTSHOBKll obmH nony'leHbl HOBbJe ASHHble O penKHX 
_ h4t 

pacnanax BCKTOpHb!X M030HOB Ha e+e napb! 

B 3KCIIepHM0HT81lbHOil: yCTaHOBKe C llCKpOBb!MH KSMepaMll no PllilY npH'lHH H, 

n nepny10 o'lepenh, c nenbIO ncnom,aonaansi ncero <jiOTorpaqinpyeMoro o6'beMa, on­

TnManbHhlM sinnneTcst nonapao-napannallhHoe BKn10'leHne, no aaanornn c nonocKo­

BhlMH nnHHS!MH Ha3hlB80M08 CHMMeTpll'lHhlM. Bb!Ill8 noKa3aHO, 'ITO RSH6onee aq>qieK­

TllBHb!M .smnHeTCH nocnenonaTellbHOe n, COOTBeTCTBeRHO, onTUMSnbllb!M - CllMMeTpH'l­

Ho-nocne1:tOBaTelll,HOe BKll!O'l8llll0 KSM8pb1. 

I1pennoJKeHHSH H HCcnenonaHHSH SBTOpOM BMCCTe C COTpyAHHKSMll KaMepa C 
/15/ 

nnolillblMH npononO'lllhlMll 3l18KTponaMH · n03BOllSICT 3HS'lHT0llbHO ocna6HTb KOppe-

llHilHIO B cpa6aThlBSIIHH aaaopon B CHMMCTpH'lllOM BKll!O'lCIIHH. I1pHM8ll8HH8 npono­

no'lllb!X aneKTpOilOB B KSMepe o6ecne'lHBSeT, KpOM8 Toro, Pllil nononHHTellbllhlX 
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npeHMYl!lOCTB: npaKTH'ISCKH MHHHM8llbHOe KOllH'IOCTBO B91!l9CTBa Ha nyTH 'laCTHUbl, 

YM9Hblll9HH9 3aBHCHMOCTH TOlllllHHbl HC~pbI OT aMnnaTynhr B.B. HMnynbca H np. 

l13rOTOBneHHalI 8-npOMSJKYTKOBalI KaMepa C naoi!:HbIMII npoBOJIO'IHbIMH SJleK-

TponaMII 6bma HCnhITaHa BO BCeX onaca11HbIX Bbll!le cxeMaX BKll!O'IOHIIlI npoMelKyTKOB -

napannenbHOM, nocne/IOBaTeJlbHOM, CHMMeTpH'IHOM C nocnenoaaTeJlbHbIM BKlll0'19HII9M 
/10/ /15/ 

H co 3HaKO'lepenyIOillHMClI HanpaBneHHeM O'IHilla10mero nonll , a TaUKe B cxeMe 

c oqnma10maM noneM onHoro HanpaaneHHlI. KaMepa HanomtMacb aeoa-renneBoi!: 

CMeCbIO. XapaKTepHCTHKH KaMepb! B CHMMeTpH'IHOM nocne)lOBaTenbHOM BKlll0'18HHH 

npoMelKyTKOB nono6HhI npnaeneHHbIM Ha pnc. 16 nnR nocnenoaa:reJlbHoro BKn10qe-

HnlI. ITpn BCex saperHCTpHpOBalIHbIX cny'lalIX 11anH'1HlI TpeKOB B KaMepe ( N>> 100) 

HOT HH onHoro cny'lall OTCYTCTBHlI TpeKOB B onHoi!: H3 ee nonOBHH.-3TO CBHneTeJlb­

CTByeT O TOM, '!TO Sipq>eKTHBHOCTb peraCTpauHH KaMepbl C npOBOllO'IHblMH sneKTpO­

naMH C nocnenonaTenbHbIM nHTaHHSM npoMelK)'TKOB H CHMMeTpH'lllblM BKlll0'19HII9M npaK­

TH'ISCKH paBHa 100%, a KOppenlIUHlI B cpa6aTbIBaHHH CHMMeTpH'llIO BKllIO'leHJihIX rpynn 

nocnenoaaTeJlbHO naTaeMblX npoMeJKyTKOB OTcyTCTByeT. 

B sKcnepaMeHTax no H3Y'l8HHIO pacnanoa Ki-i.ie;oHoB ny'loK K -Me30HOB nponycKa­

eTcst '!epea KaMepy, pacnonoJKeH11y10 B MarHHTHOM none. PeracTpapyIOTClI sneKTpoH­

no3HTJJOHIIbie napbl, nony'leHHble B pesynbTaTe KOHB8pCHH B CTeKnax nnyx KOHBep­

TOpHbIX nnaCTHH, yCTaHoBneHJibIX B K~Mepe napannenbHO ny'IKY K ~M930HOB. ~OTO­

rpaqiHpOBaHHe npoH3BOIIHTCst cnepxy ,i:epes OTBepCTae B MarHHTe. Haa6onee nonxo-
/9/ 

lllIIllHM THnOM KaMepbl nnll SToro SKCnepHMSHTa lIBnsteTClI CTpHMepHast 

ITpennoJKeJIHast H HCnhITaHJialI aBTOpOM CHMM0TIJH'!Hast CTpHMepHast KaMepa C 
, /16/ ' . 

BHyTpeHHHMH npOBOllO'IHbIMH sneKTponaMH n03BOnlleT HCKll,!<J;HTb;PlIII Jie)lOCTaTKOB 
/9/ " • ·- . ' .. . 

o6bI'IJIOi!: H nony'll!Tb H~KOT0pb19, none3Hble Ha npaKTHKe CBOi!:CTBa. ITapaMeTpbI 

npoaono'luoro ·sneKTpona - panayc npoaonoKH r 
0 

"" 0.05 - 0.08 MM, mar 

a O = 1,0- 1,5 MM-6hma Bbl6pa!ih1 Ha ocHoae npoaeneitirnro· aHanasa sneKTpocTaTu-

- /17/ 
'19CKOro nonst B npoMeJKyTKaX CHMMeTpH'IHOH KaMepbl • Hai!:neHHhle napaM8Tpbl 

noanomma o6ecne<iHTb )lOCTaTO'IHYIO nn.ll ipOTOrpaqiapoBaJIHlI npospa•IHOCTb sneKTpona 

H OTCyTCTBHe KOpOHHpOBaHHH npoaonoK ero B pa60'l8M pelKHM8. ~OTorpaqiHlI KaMepbI 

(6e3 SKpaHa) IlpHBS)leHa Ha pac. 3. 

B 'cnenlIIlleM' pelKHMe H CHMMeTpH'IHOM BKllIO'leHHH KaMepa noKasana BbICOKYIO 

sqiqieKTHBHOCTb peracTpaUHH.- Ha BCe saperacTpapoaaJIJible cny'!aH cpa6aThIBaHHlI 

KaMephI ( N>> 100), BKnIO'laSI Tpexa, nnymae non yrnoM no 40°, HeT aa onaoro 

cny'lall cpa6aTbIBaHHlI TOllbKO on11oro npoMeJKYTKa, XOTlI ipJI!OKTyauaa B llpKOCTH 
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TpeKa no nonOBHHaM KaMepbl Ha6mollaIOTCSI, ¢>n10K-;ryau1m srpKOCTH yMeHbWaIOTCSI C 

pOCTOM HaIIplll!{eHHOCTH nonsr, 

nocneJmee o6CTOSITenbCTBO - cpaBHHTenbHOe IIOCTOSIHCTBO TOnlllHHbl llCKpb! IIpH 

H3MeHeHHH HaIIpSI)KeHHOCTH rronsr B WHpOKHX npellenax - xapaKTepHoe AnSI HCIIbITaH- . 

/15 16/ 
Hb!X KaMep C rrpoaonO'IHb!MH aneKTpOllaMll • sransreTCSI aeCbMa 6narorrpHSITHblM 

nnsr IIPHMeHeHHSI TaKHX KaMep B 9KCIIepHMeHTaX. 

B rrocnellHHX rraparpaq>ax rnaBhI paCCMOTpeHbI Tpe6oaaHHSI K BbICOKOBOnb-T-

HOMY HMIIynbCY Ha aneKTpOllaX KaMepbl H )laH aHanH3 aneKTPH'IeCKoro HMIIeAaHca 

CHCTeMbl ee aneKTPOllOB, 

Tpe6oaaHHSI K napaMeTpaM HMIIynbca nonyqeHbl Ha OCHOBe CTpHM18pHoro Mexa­

HH3Ma pa3BllTHSI paapsrlla B KaMepe. Orrpe)leneHa MHHHManbHaSI KpHTH'IeCKaSI CKOpOCTb 

HapacTaHHSI HMIIYnbCa vkp )lnsr cpa6aTbIBaHH51 Ha_ q>pOHTe H MHHHManbHOe 3Ha'IeHHe 

IIOCTOSIHHOil crrana r d 9KCIIOHeHUJiallbHOro HMnynbca _ IIPH .all~pOKCHMaUHII KpHBb!X 

aaBHCJIMOCTH KOaq>q>HUJieHTa llOHH3aUllll a"' _f ( E ) H )lpeilcpoaoil CKOpOCTH aneKTpOHOB 

w"' f (E) q>yHKUHSIMll a"' k E w 

m 
11 w"'kaE , rile m , ka, kw aaaHCSIT OT 

polla raaa H yqacTKa anrrpoKCHMau11a. Ilpn orrpe1leneH1111 rrpllHSITO ycnoane MnKa 

af =20. 

B rnaae n paCCMOTpeHbl 06m11e Tpe6oaam1sr K CllCTeMaM IIHTaHHSI ynpaaneHllSI 
.,. 

ll KOHTpOmI HCKpOBblX KaMep, npellHa3Ha'IeHHb!X llml 9KCIIepHMeHT_OB Ha yCKOpllTene, 

q>yHKUHOHanbHble cxeMbl n Tpe6oaaHHSI K aneMeHTaM, BOIIpOCbl pac'IeTa n IIpOeKTHpO­

BaHHSI OCHOBHblx·onOKOB CHCTeMbl ll llaHO OIIHCaH11e paapa6oTaHHOil H HCIIOnb30BaHHOil 

B ycTaHOBKaX Ha CllHXpoq>aaOTpOHe arrrrapaTypbl, 

.llm1 :9KCIIep11MeHTOB IIO H3y'IeHHIO ynpyroro IT+ p -paccesrHHll ( 1961 r.) aaTOpOM 

BM8CTe C COTPYllHllKaMH Obtna paapaoOTaHa CllCTeMa IIHTaHHll MHororrpoMell,yTKOBbIX 

/19/ 
HCKpOBb!X KaMep C yrrpaBnl!eMbIM paapSillHllKOM B HenocpellCTBeHHOM BirnIO'IeHHH 

Ha KaMepr,I, PaapaoOTaHHbiil paapSillHHK - Tpnra't'pOHHOI'O Tnna, llnSI CHll)K0HllSI HflllYK­

TllBHOCTll KOMMYTllpyeMbIX uerreil OH ycTaHaanaaaeTCll Ha KOMMyHHKaUHOHHOil CT8HKe 

HCKpOBOil KaMepbl, 

MomHblil IIOJl)KHr paapl!llHHKa OT TllpaTpOHa THIIa TfHl-130/10 o6ecrre'IHBaeT 

B03MO)Kf!OCTb pa60Tbl er-o 6ea rrepeCTpOilKll IIPH HaIIpSillceH11i:Ix, OT/lll'Ia!OlllHXCll OT 

IIpOOHBHOI'O Ha 10-20% IIpll He3Ha'IHTenbHOM (10-20 HCeK) yaenn'Ief!Hll 3a)lep)KKll. 

0Tnll'IllTenbHOil ocooeHHOCTb!O CllCTeMbl sranl!eTCSI cpaBHllTenbHO Manag aenll'IHHa 

o6meil aa)lep)KKll aarrycKa ( 180-200 HCeK) OT aXOlll!OI'o cnr-Hana ,. 1 a, nonyqeHHasr 
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38 C'teT yaenH'te!IUI aMnnHTyllbl llMnynbCa !Ia ceTKe THpaTp0!Ia nyTeM npHMSIISIIHSI 

B CXeMe naMn THna 6B2Il H 635Il B qiopcnpoBa!IHOM pelKHMe pa60Tbl (rn. IV ). 

OnbIT pa60Tbl C HCKp0BblMH KaMepaMH B 9KCnepHMSIITe noKa3bIBaeT, 'ITO CHC­

TeMa naTaHHll ll0nlKHa 6b!Tb ll0CTaT0'tlI0 rH6Ka II M06HnbHa OTH0CIITSnbH0 BHll0B 

npHMSHl!SMblX K8Mep, !IX pa3MepoB II BelIH'tH!Ibl npoMeJKyTKa. IlocTaBneHHbIM Tpe6o­

BaHHl!M a·onpeJ:teneHIIOH CTeneHH OTBe1taeT npennoJKeaaoe H pa3pa60TaHaoe aBTO­

poM BMSCTe C C0TpyllH1IKaMH Ka6enbH08 nHTaHHe IICKp0BblX KaMep C IIIIIp0KIIM llHa­

na30H0M 3Ha'tell.lIH pa3pllllH0ro npoMelKyTKa. 

Tpe6yeMb!l! J:tnSI pa6oTbl KaMep C 3830p0M OT 1 llO 15 CM ll!fana30H aMnnHTYll 

B.B. HMnynbC8 nepeKpb!T llBYMll p_a3pa6oTaHHbIMII THnaMII reHepaTopoB: rHHl-25/6 C 

B0llOPOllHbIM THpaTpOHOM HnH ynpaBnl!eMb!M pa3pllll!IHKOM II rHH-180/4, co6paHHblM 

no cxeMe YMHOlKSIIIISI ApKaJ:tbeBa-MapKCa. fHHl-25/6 HMSST WeCTb BbIXOllOB Ha Ka-

6enb ( w = 100 OM). IlapaMeTpbl HMnynbca !Ia BXOlle Ka6enll: aMIWHTylla 2-25 KB, 

llnlITenblIOCTb qipo!ITa !IapacTa!IHll .. 15-25 IICeK. OT 'tHCna BKnI01te!I!IbIX Ka6eneA 

napaMeTpbI HMnynbca npaKTH't8CKH He 3aBIICSIT. fHH-180/4 HMeeT WeCTb CTyneneA 

YMHOJKeHHll nanplllK8HIIll (25 KB Ha cTyneab) II 4 BbIXOJ:18 !Ia Ka6enb ( w = 75 OM). 

EMKOCTb re!IepaTopa B Yllape .. 1500 nqi. AMnnHTylla IIMnynbca na BXOJ:18 Ka6ensi 

20-120 KB. 

3anycK reaepaTopoB ocymecTBnl!eTcsi c11raanoM M0IIHTopa c noMOlllbIO cxeM, 

OTnH'tHTenb!IOH oco6e!IHOCTb KOTOpb!X l!Bnl!eTCll np11Me1Ie1I1Ie OTe1teCTB8H!IblX Tpaa-

3HCT0pOB B ll8BII!IHOM pelK11Me, Il03BOllll!OlllHX nony'tHTb HMnynbCbl aMnnHTYllOii 

40-200 B~!IenocpellCTBSHII0, B cxeMe C OllH.IIM Tpa!I3HCT0p0M. 

C.IICTeMa perHCTpanHH TpeK0B B HCKp0BOH KaMepe llQnlKHa 06ecne1t1IBaTb B03-

M0lKH0CTb Oll!IOBpeMe!IIIOH pa60Tbl HeCK0nbKHX q>OTOper11CTpaTopoB~ .Um1 HX CHH­

XpO!IIIOH pa60Tbl, a TaKJKe J:tns:t BbIIT0nHe!IHll pa3!Ioro poJ:ta BCil0MoraTenb!IbIX one­

pan.1Il!-n0llCBeT penepoa OilTII'tSCKOH CHCTSMbI, MapKHP0BKa KanpoB, HHllHKanHSI II 

T.n. 1Ieo6XO/lHMbl ycTpOHCTBa nporpaMMHoro 3anycKa' qJOTOperHCTpaTOpOB. CacTeMa 

ynpaBne!IHll a K0HTponl! KaMep nonJK!Ia npenycMaTp1rnaTb npoaepo1t1Ib1l! pellmM pa6o- _ 

Tb! KaMep B 9KCnep.lIM8IITe, B nepayro 01tepe1lb, C n0M0lllbIO 3apl!lKSH!IbIX 'taCTHll • 

.UHcTaHnHOIIHblH K0IITp0llb TpeK0B B KaMepe yno61Io ocymeCTBnS!Tb C n0M0lllblO Tene­

Bll3HOII!IOH ycTaH0BKH. IlocTaBne!I!Ib!M Tpe6oBa!I.llllM 0TBe1taeT pa3pa6oTaH!I8l! non 

PYK0B0/lCTBOM aBT0pa 6no1taas:t CHCTeMa nlIT?IIHSI, ynpaane!IHSI II K0HTpong HCKpO-

. /20/ 
BbIX KaMep C npoMeJKyTK0M 1-15 CM nnll 9KcnepHMSIIT0B !Ia ycKopHTene • CHc-
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TeMa CO.QeplKIIT Olll!CSHHbie 6nOKII reHepaTopOB .QllSI Ka6enbHOrO IIIITSHIISI, 4-KaHanb­

Hblll CTa611n11a11pOBSHHblll 11':TO'IHIIK BbICOKoro HSIIPS!lK8HIISI (rn. ffi ) , CXeMy aanycKa 

OT aapglKeHHbIX 'ISCTIIU, C perynapyeMOll aa.r:1eplKKOll, 6noK11 aanycKa cjJOToper11cTpaTO­

pOB, nepe'IHCllQHHbie cxeMbI .QllSI .QIICTSHUIIOHHOrO ynpaaneHHSI II KOHTponsi, BKll!O'ISSI 

IIpOMhlmneHHYIU TeneBl!3HOHHyro ycTSHOBKY II CKOpOCTHOfi·ocuannorpacjJ C cjJ0Toper11-

CTpaTopoM .QllSI KOHTpomr_ aa napaMeTpaMII B.B. IIMIIym,ca. Bxo.Q CHCTeMbI 6noK11pyeT­

c;g nocne 1-ro aanycKa Ha apeMsr 3-21 ceK, I1bI611paeMoe no ycnoa11srM aKcnep11MeHTa. 

EnO'IHOe IICIIOnHeHHe CIICT0Mbl II03BOnsreT IIPOH3BO.QHTb ee KQMIIOHOBKY B 3SBIICHMOCTII 

OT Tpe60BSHllll aKCIIep11MeHTa, Tip11Mep KOMIIOHOBKII CTOllKII IIIITSHIISI CHCTeMbI IIPII 

HCIIOllb30BSHIIII ee B ycTaHOBKe .Qnsr 11ccne.QOBSHIISI aneKTPOMarHIITHbIX pacna.QOB 60-

/1:.!,14/ . . 
4 30HHbIX pe30HSHCOB IIOKS3SH HS pllc. • 

B 3SKll!O'IIIT8nbHbIX naparpacpax rnaBbI IIp0113Be.QeHa oueHKa B03MOlKHOCTefi coa­

.QaHHbIX II IIpOeKTllpyeMbIX CIICTeM HIITSHIISI C TO'IKII apeHIISI cjJopM11pOBSHIISI Ha aneK­

TpO.QaX IICKpOBOll KaMepbI IIMnynbCOB C· MSKCIIMSnbHO KpyTbIMII cjJpoHTSMII. OueHKa 

IIpOH3Be.QeHa Ha OCHOBe L/b -OTHQW8HIISI IIH.QYKTIIBHOCTII pa3pSIAHOll uen11 K BbICO-

Te nonepe'IHOro C8'10HIISI CIIMMeTpll'IHOll KaMepbI. ·npn ·aTOM apeMsr HapaCTSHIISI IIM­

nynbca Ha aneKTpo.r:1ax: KSMepbI ( 6ea yqeTa BpeMeHII KOMMYTSUIIII): 

cjJc .? 1,2. lQ-10 Sl/2 (CM2) <;eK (2) 

.Qnsr peanbHbIX CHCT0M, IIM8IOIIlllX OObl'lHO OTHomeH11e L/b -8 10 rH/CM. Y 

reHepaTopa C YMHOlK8Hll8M_ HanpS!lK8HIISI I COBpeM8HHOll KepaMIIKOfi .QllSI KOHAeHCSTO-

pOB (pa6oqasr HanpsrlKeHHOCTb nonsr E ~ 30 KB/CM) n pa3pSIAHbIMH npoMelKyTKSMH 

-8 
no.r:1 .r:1aane1111eM L/ b y.QaeTcsr coKpaTHTb .r:10 3Ha'lenasi, paanoro • 0,25·10 rHICM._ 

Tip11 3TOM apeMsr HapacTaHHSI IIMnynbca Ha aneKTpO.QaX KllM8pbI, myHTIIPOBllHHOll xa~ 

paKTepaCTll'18CKHM conpoT11BneH11eM Z 

cjJ z ~ 0,055. 10-9 w CM ceK, (3) 

·r.r:1e w - map1ma cpe.QHero aneKTpo.r:1a CIIMMeTpH'IHOfi KaMepbI. 

PacCMOTpeHH~e peaynbTSTbl ll03BOnSIJOT CcjJOpMyn11pOBSTb Tpe6oaaHHsr K IICTO'I­

HIIKSM II CTa611n11aaTopaM BbICOKOrO aanpsrlKeHIISI .Qnsr CHCT8M IIIITSHIISI HCKpOBbIX 

KaMep. 

rnaaa m llOCB511IleHa BOHpocaM npoeKTIIPOBSHIISI, paapa60TKII a OllbITY BC-

ll0nb30B8HHSI BblCOKOBOnbTHblX IICTO'IHIIKOB Manon MOIIlHOCTII C npeo6pa30BaHHeM 
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'IBCTOTbl H MHOrOKaHanbHbIX BbICOKOBOnbTHblX CTa6HnH38TOpOB nm1 CHCT8M nnTa­

HHll HCKpOBblX KaMep. 

11cnonb30BSHH8 B KOne6aTenbHbIX CHCTeMax npeo6pa30BaTenll TpaHcljiopMaTOpOB 

C ljieppilTOBblMH cepne'IHHKaMH ynyqmaeT ero Harpy30'1Hbl8 xapaKT8pHCTHKH, nOBbIWa­

eT HaneJKHOCTb, ynpomaeT KOHCTpyKTHBHOe BblnOnHeHHe pa3nH'IHOro pona paanenH­

TenbHblX TpancljiopMaTOpOB R BMeCTe C'TeM coanaeT onpeneneHHble TPYAHOCTH npH 

npoeKTHpOBSHHR yc-rpoilCTBa. C nenbIO o6ner'leHHll paC'leTOB paapa60T8Hbl HOMOrpaM­

Mbl nnll BbI6opa cepne'IHHKOB TpaHcljiopMaTopoB, 6aaapy10mHeCl1 Ha y'leTe MOWHOCTH 

nOTepb Ha rncTepe~HC no MOnH(jinuHpOBaHHOH npHM8HHTenbHO K paCCMaTpHB88MOMY 

· cnyqaro ljiopMyne lliTeilnMeua , 

C noMOWbIO paapa60Tannoil MeTonnKH pacqeTa oblna coanana cepHll cTa6nnu­

aapoBaHHhIX BblCOKO'ISCTOTHbIX npeo6pa30BaTeneil C TOKOM narpy3KH no 1 Ma H na-
/21 / 

nplllK8HH8M 30-60 KB nnll CHCT8Mbl naTaHHll HCKpOBblX KaMep B SKCII0pHM8HT8 

no H3Y'l8HHIO ynpyroro fT + P pacceruurn. Ilpeo6pa30BaTenu HM8IOT AHCTaH!lHOHHblH pe­

rynl!Top ypoBHll BhlXonnoro nanplllKeHall, KOaljiljinuuenT cTa6unaaauuu nopMKa - 20, 

Manble ra6apHTbl a cpaBHHTenbHO 6eaonaCHbl B SKCnnyaTaUHn. Ilpil STOM nnll KaJK­

noro YPOBHll nanplllK8HHll HCl!Onb3yeTCll CBOil npeo6pa30BaTenb. 

Ilpa yBenn'leHHH Tpe6yeMoil MomnocTu nenecoo6pa:aehlM l!BnlleTCll paaneneeue 

ljiyeKUHH HCTO'IHHKa a ljiyHKllHH CTa6nnaaaTopa BblCOKoro eanplllKeHHll, TaKoe pewenue 
/20/ 

npHMeHeHO nnll 6noqeoil: CHCT8Mbl nnTaHHll ynpaBneHRl! H KOHTpom1 HCKpOBblX KaMep • 

Paapa60TaHHblH nm1 aTOH CIICT8Mbl 4-KaHanbHblH HCTO'IHHK BblCOKOro nanpS1lK8HHll co 
. · /23/ 

CTa6anaaanaeil: a perynnpOBKOil a nnanaaone 5-25 KB - CBl11 - 25/4 (HHJKHllll 

C8KUHll CTOliKII naTaHHll r noKa3aHHOli Ha puc. 4) coneplKIIT BblCOKOBOnbTHblli npeo6paao-

13aTenb (BBTT-30K) c TOKOM narpy3Kll .. 2 Ma, 4-KaHanbHb!H CTa6anaaaTop BblCOKO­

ro HanplllK8HHll (3CTT1- 25/4) H HCTO'IHIIKH naTaHHSI Hll3Koro nanplll!C8HHSI. 

OrnaqaTenbHOli oco6enHOCTbIO paapa60TaHHOro 6noKa BBTT-30K'SIBnSleTCll ucnonb-

30BaHHe ljiepp!ITOBOro nOBhlWaIOmero TpancljiopMaTopa B nByXTaKTHOil: cxeMe BblXOAHO­

ro renepaTopa npeo6paaoBaTenll, 'ITO nocTarnyTo CHMMeTpH'IHhIM BhmoneeHHeM Tpanc­

ljiopMaTopa. 

Orna'laTenbHoli oco6eHHOCTbIO paapa60TaHHoro 4-KaHanhHoro cTa6unaaaTopa llB­

nlleTCSI acnonbaoBaHae nocnenoBaTenbHQ-napannenbuoil: cxeMhl CTa6anaaanau BhlCOKO­

ro uanplllK8HHll H BblCOKO'laCTOTHOro HaKana perynapyromax naMn •. MaKCIIManbHblii 

TOK narpyaKa Kanana CTa6anaaaTopa .. 1,5 Ma, KoaljiljimrnenT cTa6nnaaanna 100. 
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B 3aKnIO'll!TenbHbIX naparpacpax rnaBbl onpeJ:(eneHbl npeAenbHble B03MOlKHOCTI! 

cTa6HnnaaTopa onncaHHoro Tnna a pelKnMe nMnynbcnoro aapacta eMKocTn cpopMnpyro­

mHx ycTpofiCTB CllCTeMbl nl!TSl!llSJ HCKpOBbIX KaMep I!. Tpe60BSHHSJ K napaMeTpaM 

ncnonbayeMbIX B cTa6nnnaaTopax aneKTpOHHbIX npn6opoB AnSJ cny'laeB om10- n 

MHOI"'OKpaTl!OI"'O cpa6aTbIBaHHSJ CllCTeMbl B UHKn pa60Tbl YCKOPHTeng. 

B rnaBe IV (np1molKeH11e) cyMMHPOBaH OllbIT pa60Tbl SBTOpa B o6naCTll 

HaHOCeKYHAHOl! TeXHHKll ycnnel!HSJ cpOpMHPOBBHl!SJ ll perncTpaUllll aneKTPll'IOCKHX Cllr'-

11anoB, TOCl!O CBSJ3BHHOl! C MOTOAllKOl! llCKpOBblX KaMep. 

Ilpn npoeKTHpoaaHl!ll ycnnnTeng npeACTaBnSJeT HHTepec paCCMOTpeHne npeAenb­

HbIX 3Ha'leHllfi nonOCbl ycnneHHH ll B03MOlKHOCTll npaKTH'leCKOl! peannaaunn 9THX 

3Ha'lennl!. 

KaK IlOKa3bIBaeT npoBeA·eHHb!l! aHanna ll aKcnep11MeHTanbllbie peaym,TaTbl pa60T 
/24 27/ 

aBTopa ' ~peaKoro yMenbwenng KonnqeCTBa paAnonaMn a ycnnnTene MOlKHO 

J:(061:!TbCH nyTeM: a) IIPl!Mel!el!l:!51 aq>q>eKTIIBHbIX CXeM KoppeKUllll B npeABapnTenbHblX 

KaCKaAax yc11n11Teng II ycnnnTeng c pacnpeAeneHHblM ycnneHl!eM ypy Ha ere BbIXO-

de, 6) cpopc11poaaHneM pelKl!Ma naMilbI BbIXOAHbIX KBCKaAOB yc11nnTensr npn ycnnennn 

'' pet1Knx" c11r11anoa. 

l1nnrocTpau11efi B03MOlKHOCTefi IIYHKTa a) MOlKOT. CJIYlKl!Tb paapa6oTaJIHbifi ll 
/25/ ✓' • 

OllllC8Hllblll B yc11n11Tenb. OTnH'IHTenbHOfi oco6e1111ocTbIO ero SJBnHeTCSJ npnMe-

nenne SBTOTpaHCq>OpM8TOpl!Ofi KOppeKUl!II 4-ro IIOpSIAKa, KOTopag Ilpll nplll!SJTOM cno-
/24/ 

co6e arrrrpoKCHMannn noaBonsreT peannaoaaTb 90% TeopeTn'lecKoro npeAena nono-

CbI B pac'!eTe na·KaCKSA rrpn cpaa1111Tenbl!Ofi npOCTOTe CXeMbl KoppeKUl!ll - OJll!a Ka­

TYWKa HIIVYKTl!BIIOCTH. 

11nmocTpaunefi B03MOlKIIOCTefi IIYHKTS 6) MOlKeT cnylKl!Tb rrpeAnolKel!l!SSJ I! Olli!-

" /25/ 
caHHaSJ B TOIi lKe pa6oTe aKcnep11MeHTanbHag cxeMa KacKaAa c cpopcnpoBaHneM 

pelKnMa naMilbl ll SBTOTpanccpopMaTopnofi KOppeKu11el!. Ha OCIIOBallllll anannaa I! aK­

crrepnMeHTS,lbHb!X nccneJ:(OBSl!llll B pa6oTe IIOK83blBSeTCSJ, 'ITO OJ:(l!S naMrra TaKoro 
. /26/ 

KaCKat1a rrp11 peanhl!bIX anaqennsrx KOacpcpnrrnenTa cpopcnpoaannsr pexmMa k cp =3-5 n 

COOTl!OWennfi MelKAY 'ISCTll'lllblMll eMKOCTHMII CXSMbl KoppeKUl!ll n O "'2- 4 3KBHBanenT­

na 4 - 8 naMnaM Y_P Y no yc11ne111110 11 16- 32-no BbIXOJll!Ol! aMnn11TyAe. 

Paapa60TaJIHbl9 CXSMbl HCllOnb30Bal!Hsi: naMrr B cpopcnpOBSl!l!OM pelKHMS nawn11 

np11MeI1en11e B cxeMaX aanycKa CHCTSM IlllTSl!IIH, OIIIICSl!HblX B rn. II • 
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0CHOBHbI0 peaynbTaTbl mi:ccepTallllH 

1; Bnepa1,1e paapa6oTaHa 11 11ccnenoaaaa MHorocnollaan l!CKpoaan KaMepa c no­

cnenoaaTenbHhlM BKnI0'!0HlleM npOMeJKyTKOB. 3cpcpeKTIIBHOCTb per11CTpau1111 '!aCTHU Ta­

Koll KaMepbl npu6n11JKaeTC!I K scpcp0KTIIBHOCTl'I per11cTpauu11 KaMepbl C 60nbll!IIM npoMe­

lKYTKOM, aenu'!HHa KOToporo paBHa CYMMapaoll nn11He pa3p!InHb!X 3a3opoB, BKnI0'!0H­

HblX nocnenoaaTenbHO. 

YnoaneTaop11TenbHoe on11ca~ue xapaKTep11CTHK scpcpeKTHBHocTn peracTpaunn KaMe­

p1,1 nony'!eao np11 nonymea11a .. onaonaaaaaoro' Mexaa11aMa paaa11Tnn paapnna B Ka­

Mepe, T.e. npa aan11qa11 noa11aapoaaaaoro cnena B KaMepe nnn pa3Bl!TH!I paapgna 

BO BCeX npoMeJKyTKaX noCT/iTO'!HO B031'll!KHOB0Hl!ll llCKpb! B onHOM ll3 HIIX. KaMi:,pa 

CO'!eTaeT nocTOHHCTBa KSMep c 60nbllll!M a Manb!M npoMeJKyTKOM. 

2. IlpennoJKeaa II accnenoaaaa Maorocnollaag KaMepa c CHMMeTpn'!HOll cncTe-

. Moll naolla1,1x npoaonoqa1,1x aneKTponoa a nocnenoaaTenha1,1M BKn10'!ea11eM npoMeJKyT­

KOB. KaMepa o6ecne'!l!BaeT scpcpeKT!!BHOCTb per11cTpaua11 '!aCTHU, paBHYIO 100%, paB­

HOMepaoe CB0'!0Hl!e l!CKP no npOMelKyTKaM ll cpaBHHTenbHO cna6y10 3aBIICl!MOCTb 

cpennell TonmaHbl l!CKpbl OT aenH'!l!Hbl nl!Ta!Olllero aanplllK0Hllll (7 - 16 KBICM, 

1,7-2,3 MM). 

3. B sKcnepuMeaTax no 11ccnenoaaHa10 aneKTpoMarHaTHbJX pacnanoa 6oaoHHbIX 

peaoaaacoa imepa1,1e aa ycKopaTene nm1 nono6aoro pona sana'!a np11Meaea1,1 KaMep1,1 

C 60nbll!IIM ( IO CM) npOMeJKyTKOM. . 

4. IlpennoJKeHa 11 11ccnenoaaaa CTp11Mepaal! KaMepa c Cl!MMeTpl!'!Holl c11cTeMoll 

BHyTpeHHIIX npoaonO'!Hb!X sneKTponoa. KaMepa n03BOllll0T nony'!l!Tb BblCOKYIO ( 100%) 

scpcpeKTl!BHOCTb per11cTpauaa, paBHOMepHOCTb CB0'!0Hl!ll TpeKa no nollOBHHaM KaMepbI 

I! cna6y10 3aBl!Cl!MOCTb TOlllllllHbl llCKpb! OT aMnn11Tyn1,1 BblCOKOBOnbTHoro llMIIynbca 

a 'cnennmeM' pelKl!Me (6-10 KBICM, 2,1 -2,4 MM). 

B CTpl!MepHOM pelKHMe B KaMepe OTCyTCTByIOT cp11ryp1,1 n11xTeH6epra Ha nnoman11 

sneKTponoB, 6naronapll KOHTpon11pyeMOMY CHOCY CTpl!ME!pOB KaMepa o6ecne'!l!BaeT 

yny'!lll0Hl!0 TO'!HOCTH onpenenemrn Z -,.npoeKUl!I!. KaMepa n03BOllll0T 6onee scpcpeK-

Tl!BHO l!CIIOnb30BaTb cpOTorpacpnpyeMbill 061,eM B MarHHTHOM none II np01!3B0CTH 

nonHoe SKpaaapoBaHne OT BblCOKO'!aCTOTHoro 1!3lly'!eHHll. 

5. Paspa6oTaHa ll B 9KCnepl!M0HTaX no 1!3Y'l0Hl!IO + 
Tr p ynpyroro pacceHHl!ll 

11cnOnb30BSHa CHC.T0Ma naTaHllll MHOronpOMeJKyTKOBblX llCKpOBb!X KaMep C ynpaBnlle­

MblMII paapnna11KaM11, BblCOKOBOnbTHblMll CTa611n11a11poBaHHb!Mll l!CTO'llll!KaMll C npe-
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o6paaoBaHHeM 'laCTOThl, .QHCTal!ItHOHHblM ynpaBneHHeM H yMeHbWeHnoli: aanep)KKOH 

aanycKa aa C'leT npnMeHeHHll ~opcnpoBaHaoro pe)KHMa naMll B cxeMe aanycKa. 

6. Tipenno)KeHa, paapa60TaHa H npnMeHeHa B aKcnepHMenTax no nay'leHHIO 

aneKTpOMarHHTllblX pacrranoB 603.0llllblX peaoHaHCOB 6no'll!all CHCTeMa IIHTaHHll, ynpaB­

neHHll n KOHTpO.llll HCKpOBblX KaMep c llpoMe)KyTKOM 1-1? CM, B KOT.Opoil c ue.llbIO 

HCll0.11b3.0BaHHll KaMep C pa3.11H'lllh!MH -Be.llH'lHHaMH npoMe)KyTKOB H HX H3MeHeHHll B 

rrpouecce pa6.0Thl llpHMeHellbl reaepaTOphl Ka6e.1lbHOro llHTBHHll BO BCeM Tpe6yeMOM 

nnanaaoHe 8Mll.11HTYA HMlly.llbCa (5-200 KB) H M1Ior0Ka11anbllble CTaOH.11H3llTOpbi Bbl­

COKoro Harrpn)Kel!Hll B nnanaaoae 5-25 KB. B cxeMax aauycKa CHCTeMhl HCll0.11b30-

Ba!lhI OTe'leCTBel!Hble TpaH3HCTOphl B .118BHHIIOM pe)KHMe. 

7. Tipei:mo)Kellbl n paapa60Tallbl BblCOKOBO.llbT!lble HCTO'll!HKH c rrpeo6paaoBaHI!eM 

'l8CT.0Tbl co CTa6H.11I!3aitHeil H I!Cll0.11b30BaHI!eM ~eppI!TOBhlX llOBblWSIOIIII!X Tpa11c~op­

M8TOpOB _ (B TOM 'IIIC.lle ABYXTaKT!lhlX) B BhlXO.Qllb!X CTYlleHllX aBTOre11epaTopoB 11pe-

06paaoBaTenn. HcTO'lHHKII HMeIOT Ma.llhle ra6apHThl, BblHOCHOe ynpaBne11He II cpaBIIII -

Te.llb!IO 6eaonac!lbl B 3KCllnyaTBUHH. 

8. Tipenno)KeHbI, paapa60Ta!lbl H HCll0.11b30BaHbl B CHCTeMaX llI!Tal!Hll HCKpOBhlX 

KaMep B 3KC1IepI1MeHT8X MHOrOKaHB.llbllhlG CTa6I!.11H38TOphl BhlCOKOrO H8llpll)KeHI1ll, B 

KOTOpblX C uenbIO pacwnpeHHll rrpei:1enoB pery1!HPOBaHHll Bb!XOAHoro Hallpll)KeJII!ll H 

yny1Iwe1mn cTa6nnI1aaun11 HCII0.11b30BaHa 11ocnenoBaTe.11bH0-1Iapanne.11b11an cxeMa 

CTa6I1.1IH3aUHH B n11anaao11e 5-25 KB. Koa~~HUHe!IT .cTa6H.11H3aUHII .. 100, TOK 11arpyairn 

Kaaana no 1,5 Ma. 

9. Tipenno)KeHbl MeTOAbl pea.11H3aUIIH rrpe.Qe.llbHOH ll0.110Chl .llHHeilHoro yCH.llHTe.llll 

rryTeM COBMeCTHoro HCII0.11b30Bal!Hll aBTOTpa11c~bpMaTopHoi1 KOppeKUHH 4-ro llOp!IAKa 

B llpenBapHTe.llbHblX KaCKai:1ax H YCH.llHTenn C pacrrpeneneHHblM ycnneHHeM Ha Bh!XO.Qe. 

.ilocTnrnyToe 3Jla'leHHe ll0.110Cbl yCH.11HT8.11H B pac'leTe Ha KaCKan IIPH Bbl6paHHOM Cll0-

co6e arrrrpoKcnMaitHH coCTaBnneT .. 90% TeopeTH'lecKoro rrpei:1ena. 

,ilnn cny'lall ycnneHHll"penKnX~ CHrHanOB rrpenno)KeHO H HCIIblT8110 COBMeCTl!Oe 

HCII0.11b30B8HHe aBTOTPBHC~OpMaTopHoli: KOppeKUHH H ~opcnpoBaHHe pe)KHM8 pa60l'hl 

.118Mllbl BhlXOAHh!X K8CKanoB yc1mHTenn. TioKa38HO, 'ITO onaa .118Mll8 TaKoro K8CKall8 

aK.BHBaneHTHa 5 -8 naMnaM 06h!1IHoro ycnnnTenn c pacnpei:1eneHJI6IM ycnnenHeM 110 

YCH.lleHHIO H 16 - 32 .118MII8M IIO BblXO.QHOli: aMII.llHTyAe. 
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10. Ha ocaoBe np11MeHeHirn cTp11Mepaou Teopl!11 raaoBoro paapS1.i:ta nonrrnHhI 

COOTHOWeHl!fl .i:tnfl onpe.i:tenea11g napaMeTpOB BhICOKOBOnbTHoro l!Mnynbca Ha aneKTpO-

.i:tax KaMephI, C noM0WbJO aaa.i:teHHoro OTHowea11g L/b npo11aae.i:tena oueHKa napa-

MeTpOB qiopM11pyronrnx B.B. 11Mnym,c ycTpoiICTB, npe.i:tnO:llceHo cornacoBaHne aneKTp11-

•rncKoro 11Mne.i:taHca KaMeph1, KaK MeTo.i:t pean11aau1111 npe.i:tenbHhIX napaMeTpoa 11M­

nynbca Ha ee aneKTpo.i:tax. 

11. CncTeMaT11a11poBaH MaTepnan no aonpocaM Bh16opa H ncnoro,aoBaHHfl 11cKpo­

BI,IX KaMep .i:tnfl 11ayqeHHfl pe.i:tKnx npoueccoB. TToKaaaHhI onpe.i:teneHHhie npenMyme­

CTBa qioTorpaqinpyeMhIX KaMep n aa.i:ta'Iax TaKoro po.i:ta. 

12. C nOMOlllb!O paapa6oT8HHOll annapaTyphl HCKpOBhlX KaMep a ycTaHOBKe l:tnfl 

11ccne.i:toBaHirn aneKTp0MaranTHhIX pacna.i:ton 6oaoHHhIX peaoaancon nony'IeHhI n·pe.i:tBa­

pnTenhHhie peaynbTaThl no 11a6mo.i:teHH!O O'I6Hb pe.i:tKHX pacna.i:tOB B6KTOpHhlX Me30HOB 

·11a e+ e- naphI, 

6 
/10-27/ 

OcHOBHhie peaynbTaThl .i:tnccepTaUHH ony6nnKoBaHhl B pa OTaX II .i:tono-

JKeHhl Ha MeJK.i:tyHapo.i:tHOM Cl!Mnoa11yMe no smepHoiI aneKTpoHn:Ke n ilpea.i:teHe (rnP) 

B 1965 r., COB61l18Hlll! no HCKpOBhlM KaMepaM B ily6He (1966 r.), Ha J{OHqJepeHUllrut 

B EepKn11 11 CTaH.i:topqie ( CWA, 1966 r.) H Ha .i:tpyr11x coaemaannx II KOHqiepeaunnx, 

fl H T e p a T y p a 

1. I,W.KeuffeL Rev. Sci, Instr, 20, 203 (1949). 

2. A.A. TsmKHH, TTTB , N9 3, 5 i ( 1956). 

3. fVI.Conversi. S,Focartli,, C~ Frahzinetti, A.Gozzini, P.Murtas. Suppl. 

Nuovo Clmento 4, 234 ( 1956). 

4. T.~.Cransh&m, J.F.de Beer Nuovo Cimento 5, 1107 (1957). 

5. S.Fucui, 5.Mijamoto. Nuovo .Glmenta, 11, 113 {1959). 

6. Spark Chamber Simphosium. Rev. Sci. Instr, 32. 480-531 (1961). 

7. A.<I>. nncapea. TTpenpHHT mum 1655, ily6aa 1964. 

8. B.A. M11xaunoa, B.H. Pol!:n11manmi:, r.E. tfaKoa·aan. v KOHqiepeau11SI no smep­
nol!: aneKTpOHl!Ke. MOCKBa 1964. 

A.A. EopHCOB, E.A. nonroweia, E.H. fly'IKOB. nTB, 2, 170 (1962). 

9. r.B. 1iHKOB8HII, B.A. M11xal!:noa, B.H. Pol!:HHHWBl!n11. )KBT<I>" 46, 4, 1228 (1964). 
B.A. ilom·owenn, B.H. flyqioa, 6.Y. Pom1oaoa. )KST<I> 46, 6, 1953 (1964). 

15 



10. E.H.· fychKOB, A.T. MaTromHH, B.T. MaTroman. TIT3, L 80 (1966). 

11. A.C. BoaeHKO, SI. rnaJlKHil, E.H. fyCbKOB, A.n. nro5HMOB, A.T. MaTIOillHH, 
11.A. Caaan. TipenpHHT Ol1Sll1 P-2506, lly5na 1965. 
(qexocnoaauKHil ~H3HqeCKHil Mypaan) (a neqaTn). 

12. M.A.Azimov, A.S.Belousow, I.V.Chuvilo, R.Firkowskl, M.N.Khachaturyari, 
M,S.Khvastunov, L.G.Makarov, E,i,.Maltsev, ;A-T,Matyshin, B.T.Matyshin, 
V.S,Pantuev, L.N.Starkov,D,V.Uvalsky,B.A.Zelenov, L,J.Zhuravleva. 

TipenpHHT Ol1Sll1 El3-2871., lly5na 1866. Proc. of the 1966 Intern.Con!. 
of Instr. for High Energy Physics, Stanford, Sept 9-10 (1966). 

13. A.T. MaTromHH, B.T. MaTromaH, P. <PnpKOBCKH, M.H. XaqaTypsrn, M.C. Xaac­
TyHoa. TipenpHHT Ol1Sll1 13-3220, lly5na 1867. TIT3 (a neqaTH). 

14. M.A.Azimov, A.M •. Baldin, A.S. Belousov, J,Hladky, L,I,Zhuravieva, 
G.A.Ososkov, J.Manca, A.T.Matyushin, B,T.Matyshin,V,T,Khvastunov, 
I,V,Chuvilo, L,N,St.arkov, 

TipenpHHT Ol1Sll1 El3-3148, lly5na 1967. Phys, Lett. (a neqaTn) 

15. E.H. fychKOB, A.T. MaTromnH, B.T. MaTromaH, P. <PnpKoacKH. TipenpHHT 
Ol1Sll1 13-2958, lly5ua 1966; TIT8 (a neqaTH). 

16. A.T. MaTromHH, B.T. MaTromHH. TIT3, 5, 75 (1966). 

17. A.T. MaTromHH, B.T. MaTromHH. TipenpHHT Ol1Sll1 p..:2364, lly5aa 1865, 

18, TI. AM6po, IO.A. KapMaBHH, B,T. MaTromair"; A.T. MaTroman, TI. Womea, 
TipenpHHT Ol1Sll1 P-2368, lly6aa 1965; TIT3, 1 ( 1867). 

19. H.C. fnaroneaa, IO.A. KaplliaB11H, A.T. MaTromHH, H. lli11Harn. Tipenp11HT Ol1Sll1 
2671, lly6aa 1866, 

20. H.C. fnaroneaa, r. llaM11Hoa, IO.A. KapMaaaH, A.H. nro6enKo, A.T. MaTrom11n, 
B.T. MaT10m11H, B. Oneila11qaK, B.Sl. Py6noa, P. <P11pKoaCKHii, M.H. XaqaTypsrn, 
11.B. qya11no. Tipenp11HT Ol1Sll1 13-3218, lly6aa· 1967. TIT3 (a neqaTH). 

21. A.T. MaT10III11H, H.C. fnaroneaa, 11. lli11aarn. TipenpHHT Ol1Sll1 2672, lly5Ha 1966. 

22. A.T. MaTIOIIIHH, B.T. MaTIOIIIHH. TipenpHHT Ol1Sll1 2365, lly5na 1865, 

23. H.C. fnaroneaa, A.T. MaTroman, B.T. MaTIOIIIHH, p; 4>npKoacK11il, M.H. Xaqa­
TYPHH, 11.B. 'iyauno. Tipenp11HT Ol1Sll1 13-3207, lly5na 1867; TIT3 (a neqaTH). 

24. A,H. Kanuuua, A.T. MaTIOIIIHH, PaJlHOTeXHHKa 20, 4, 45 (1965). 

25. A.H. Kamrn11H, A.T. MaTroIIIHH. Tipenp11HT O11Sll1 2367, lly5aa 1965. 

26. A.T. MaTIOIIIHH, B.T. MopTaaqea. Bonpoch1 pa)luosneKTp0HHKH, 1, 7, 81 

27. A.T. MaTIOIIIIIH. BonpocbI paJl11osneKTp0HHK11, VI , 6 (1964). 

PyKOITl!Ch IT0CTyn11na B H3)l8TenbCKHil 0T)len 
27 Hrong 1967 r. 

16 

-..__ .~-"- -~=------- - -•--

( 1965). 



0 2 4 6 10 12 Udo k8 -

a 

0 6 t ■(!28 0 Q6 

0 

PHc. 1. 3aBHCHMOCTb acpcpeKTHBHOCTil peI'llCTpamm "7/ a 17:n 8-npoMeJKyTKOBOH 
KaMephI c sasopoM 1,2 CM npH pasHhIX cnoco6ax BKmo'!eHHH: a) OT aanpg­
lKeH1rn BhlCOKOBOnbTHOI'O aMnynbca na npoMelKyTKe V do • 1 - napannenbHOe 
BKnJ0'!0Hll9' RC = 1,2 MKCBK, 2 - nocne)lOBaTenbHOe CHMMeTpll'iHOe, 

RC =0,9 ~KCeK; 6) OT· HallpS!JKBHllSI V do H saaeplKKH Bb!COKOBOnbTHOI'O 
HMnynbca t 3 npH nocneaoaaTe/IbHOM 1 (4 npoMeJKyTKa), nocneao-
BaTenbHOM CIIMM9Tpll'iHOM (no 4 npoMelKyTKa) II ( .,, ) D napannenbHOM 
BKnJO'!Bllllll ( !/n) npoMelKyTKOB npn pa3n!I'!llblX 31!8'!9HIISIX RC (a MKCeK) 

"' HanpHlKBHllfi o'!nll!a10mero nong Von ( t 0 -annapaTYpHaSI saaepJKKa). 
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Puc. 2. CxeMa ycTaHOBKH i:tnsr uccnei:toBaHlrn sneKTpoMarHUTHbiX pacnai:toB 
6oaoHHbIX peaoaaacoB. S 1 -S - cnuaTnnnmwoHHhie C'le"T'IHKn, H -
jKHAKOBOAOPOAHag MHW9Hb' 4~-1,II - 'lepeHKOBCKne cneKTpOM9TpbI. 
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Pnc. 3. CTp11MepHasr KaMepa C CIIMMeTpll'IHOA Cl!CTeMoA BHyTp8HHRX np0Bonoqm,1x 
aneKTponoB (6ea aKpaaa). 
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Pnc. 4. CTOliKa nnTaHnst 6no•moli CHCTeMbl nnTaHHS! ynpaBn8HHS! n KOHTponsi 
HCKpOBblX KaMep C npOM8lKYTKOM 1-15 CM nnsi SKCnepnMeHTOB Ha 
ycKopnTene. TTpnMep KOMITOHOBKH nnsi ycTSHOBKH no nccneAOBSHHIO 
sneKTpOMSI'HHTHblX pacnaAOB 6030HHb!X pe30HSHCOB • .llBe BepxHne 
C8KUHH CTOllKH - reHepaTOpbl nnsi Ka6enbHOI'O ITHTSHHS! KaMep 
(rl1H 1-180/4 H rl-!H 1-25/6 C B8-HTHllS!UHOHHblMH 6nOK8MH); HHlKHS!S! 
C8KUH; 4-KaaanbHblll HCToqHnK co CTa6nnn3anneli n perynnpOBKOll 

B .ruian830H8 5-25 KB - CBH 1-25/4 (6noi<n sen 1-25/4, BBTT-30 
n HHH-1 ). 
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