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nHCTpoe pa3Blln!e MeTOAIIKII OeC~IIRLMOBHX KaMep HapRAY C m11-

pOKIIM 11cnonL30BaHlleM aneKTpOHHO-BHQIICnnenLHHX MamllH C03AMO 

B nocneAHee ~ecar11ner11e "peBonon110Hayo" c11ryan110 B 3Kcnep11MeH­

ranLHoff ~3HKe BHcox11x 3Hepr11n. IloaBneHHe Ha ycKop11renax uenoro 

PBAa xpynaelmHX aBTOMaTll311pOBaHHHX ycraHOBOK, paOomom11x Ha 

RIIHIIII C 3BM, OKa3MO Oe3ycnOBHOe BnllBHlle .Ha TeJ.mH pa3BIITIIB COB­

peMeHHHX YCKOpllTenLHHX KOMnneKCOB. Crpe:11nea11e MaKCIIMMLHO IIC­

nonL30BaTL B03Mo:mocr11 ycKop11reneff,noaanea11e ycxop11renen c ~ijeprn­

en AHBna30Ha IOO raB Ca.MUM cepLe3HllM o0pa30M CT11uyn11pyeT AaBLHen­

mee pa3B11Tlle M8TO.l{IIKII W11311Q8CKOro ax9nep11M8HTa,B ocoOeHHOCTII M8TO~ 

.l{IIKII Oec¢11nLMOB11X KaMep. OCHOBHllMII KOOPAIIHaTHHMII .1teT8KTOpa•i11 COBpe­

MeHHOi 3Kcnep11MeHTMLHOH q>ll311KII BHCOKIIX 3Hepr11n BDBRDTCR npOBOBOQ• 

HUe IICKpOBUe,nponopu110HanLHU8 Kai.:epu.~HT8HCIIBHOe pa3BV.T118 B HaCTO• 

amee Bpeua nonyq11n11 Apen~onue KB.Mepu. 

K QIICny OCHOBHHX B11.1{0B c~eMa IIH~OpMan1111 C Oec~nLMOBHX 

IICKPOBHX KaMep cne~yeT OTHeCTII: 

- CQIITHBaHlle C nouomLD ~epp11TOBUX cep,l{eQHIIKOB, 

- B11.l{~KOHHHR Mero~, 

- eMKOCTHOe CQIITHBaH11e, 

- MarHIITOCTpllKUIIOHHOe CQIITHBaHlle, Ha110onee m11p0Ko 11cnonL3ye-

euoe B COBpeMeHHUX YCTaHOBKaX ~xa IICKpOBHX KaMep, paOoraom11x 

B PBAe cnyqaeB B MarHIITHOM none/I,3/. 

HeoOXOAIIMOCTL 113YQ8HIIB peAitllX nponeccon, TpeOyom11x ynen11-

QeHHB OHCTpo.1teRCTBIIB CIICTSMH, ynyqmeHIIB OTOopa npouecca yKa3ana 

Ha HeCOOTBeTCTBlle HeKOTOpHX napaMeTpOB HCKpOBHX KaMep B pue 

cnyqaeB noctaBneHHoR 3a.itaqe. CKopocu aaOopa craTIICTHKII B yc­

TaHOBKax C IICKpOBHMII KaMepaMII orpaH11QeHa uepTBUM BpeMeHeM 
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nocne~HHX, paBHLIM oOuqHo HecKonLKHM ucex. He~ocTaToqHo xopomee. 

BpeMeHHoe pa3pemeHHe KaMep (6onLme !Mtcex) 3aTpy~HseT ucnonL30-

BaHHe HX B BliCOKOHHTeHCHBHLIX nyqxax. 

Pe3ynLTaTOM ~anLHeUmero pa3BHTHB MeTO~HKH 6ec4iilnLMOBliX KaMep 

sBnsetcs MHoronpoBonoqHas nponopuHoHanLHas Kauepa/21. Euctpul 

KOOp~HHaTHliA ~eTeKTOp C npaKTHqeCKH TaKHM xe, KaK H B npoao~ 

noqHoR HCKpOBOR KaMepe, KOJlHqeCTBOM ae~eCTBa no nyqKy He HYX~a­

ercs ao BHemHeM 3anycKe. HeKoTopoe yxy~eHHe npoctpaacTBeHHoro 

pa3pemeHHB (:;.O,? w), no cpaBHeHHD C HCKpOBliMH Ka.MepaMH (:O,J5MM), 

KOMOeHCHpyeTCB BliCOKHM BpeMeHHliM pa3pemeHHeM (40f.80 HCeK), MaJlliM 

M8pTBliM BpeMeHeM (I MKCeK/Kaaan), BliCOKHMH 3arpy3oqHliMH ( ~o 

105 I/cex Ha npOBOJIOKY) cnocoOHOCTBMH H T.n. BliCOKaB CTOHMOCTL 

6onLmHX CHCTeM nponopUHOHMLHliX xawep npHBena K KOMOHHHpOBaHHOI 

annaparypHol cxeue coBpeMeHHliX cnexTpoMerpoB: Oec4iilnLMOBlie ucxpo­

Blie Kauepu, HeKotopoe xonuqecrao MHoronpoBonoqHux nponopuHoHML­

Hux, HcnonLayewx qacro ~ns 3anycxa cHcrew HCKpOBliX xawep. 

XapaKTepHa oO~as TeH~eHUHB 3aMeHli tppOHTMLHliX CUHHTHHABUHOHHliX 

ro~OCKOnOB cnexrpoMeTpOB nporropUHOHMLHliMH KaMepaMH. ll!Hpoxo HC­

DOAL3YDTCB 6ucrpue apH~eTHqeCKHe rrpoueccopli ~B OT6opa C06liTHI 

C DOMO~LD rrponopUHOHanLHliX Ka.Mep. 

Hoaas MOAH4Ji!Kauus 6ec<fi!nLMOBliX xauep - ~eR~oBaa xauepa/4/_ 

OCHOBaHa Ha npHHUHne H3MepeHHR KOOp~HHaTli TpaeKTOpHH 3aps:KeHHOI 

qaCTHUli no BpeueHH ~peA~ nepaHquux 3neKTpOHOB X CHrHanLHLIM 

npoaonoKaM Kauepu. no CBOHM B03MOXHOCTBM ~peA~Bas Ka.Mepa non­
HOCTLD 3aMeHaeT HCKpoByD. 

l~HOBHlie xapaKTepHCTHKH ~pel~OBliX KaMep·cne~yD~He: 

- npocrpaHcTaeuuoe paapemeuHe-0,I w, 

- apeua naMSTH, onpe~enseMoe MaKCHMMLHOR ~peR~OBOI ~nBHOI 

li CKOpoCTLD .npefiqla MeKTpoHOB,-nopR,IJ,Xa 'AO~eil: MKCeK. 

- B03MOlKHOCTL pa6oTH B MaI'lmTHOM n0.11e. 
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Onpe'AMeHHlie ycneXl'I B paSBHTD MeTO~ 6ecqi~MOBHX npOBO­

~OtIHHX Ka.Mep 'AOCTlll'HYTll B Jia6opaTopHH BllCOKHX 3Heprmi 011m1:. 

CoS'AaHli 6ec~~MOBlle HCKPOBble cneKTpoMeTpll/6-B/ H nOJJYtIBHH 

:sa.JKHlle ~HsJAecKHe pesynTaTH no zcMe'AOBamUO KO - ~-pereHepa­

ICRH B O~~aCTH 3HeprHft KaOHOB !4-42 T3B/2B/, no~eHa BeJllfll:HHa 

cpe'AffeKBa.npaTl:NHOro a~eKTpoMarHHTHoro p~ca Il-MesoHa/
291. 

IlpOBB'ABHO HSMepemi:e ynpyroro paccesrnM rr-MeSOHOB Ha npOTO­

Hax Ha Ma.lllle_yrm npz m.myncax 40 H 50 raB/c, noJJYtieHH BeJIH'm­

HH OTHomem pea.m,HOH ~aCTH B.MIIJIBTY'Ali C~Horo BSaHMO'ABil:CTBM 

K MHHMOil:/32/. 

Pa6om no C03~aH111l, HCMB'AOBalil'IJIM H npHMeHeHHD B cneKTPO­

MeTpax Mal'HHTOCTpmtD;ROHHHX HCKPOBHX, nponopnHOHMI,HllX, .npeftiJ?oBHX 

KaMep nOJlOJIBHH B OCHOBY HaCTOHIIIBI 'A}lCCepTa,nllR. 

,lIHccepTaD;Hli COCTOHT HS BB8'A8HM, ~eTUpeX r~ R sa.KJn'.ReHM. 

B nepBol r~aBe paccMaTPmiaeTCH npmm;mr 'AelcTBM npoBMo~oil: 

HCKPOBOI RaMepu, o6Cylf,Il;aDTCH BOSMOlKHOCTR MarHHTOCTpmtD;ROHHOrO 

C~TllBaHHH HH~PMaICRli/9,IO,I4/. 

BHCOKrul ~eitTHllHOCTL perRCTpaICRH TpeKa HCMe,n;yeMoil: ~aCT,mli 

. IIPH cpe'AffBM KOJIR'i8CTB8 ~HOBHX RCKP 5-IO IT03BOJIB8T ycneIDHO npH­

M8HHTL ,n:ByxKOOP'ARliaTHH8 MaI'HHTOCTpmtll;ROHHlle KaMepll RaK ,IT,Jifl HC­

MB'AOBrunm MHOrOTp8KOBHX C06liTHH, TaK H B ycTaHOBKax 9 6onIDRMH 

~HOBllMR sarpysKaMR"I2,I3/, 

OllllT pa6oTH Ha ycKOPHTeJISDC C ycTaHOBKa.MH, CO'A8plltWl(l1MH 6on­

moe KOJIR'i8CTBO 6ecqi~MOBllX HCKPOBHX KaMep, IlOKaSM, ~TO BBO'A B 

8KCIIJJYaTarnm CHCT8Mli HCKpOBWC KaMep ~eTCH, KaK npaBWIO, Ha­

~MOM Bllll~BHM ~HSl-NBCKOH nporpa.MMH. OnRCUBaeTCH paspa6oTaH-

HM MBTO'ARKa CTBH'AOBOI npoBepKH, IlOSBOJ!JDOO!M B ~a6opaTopHWC 

YMOBWIX IlOJJY'lliTL OCHOBHH8 xapaKTepHCTHKli H Bll6paTL pa6o'll'lli pe­

:imM HCKpoBHX RaMep. 06cpr.naeTcH Ko~eKc nporpaMM, Heo6xo'ARMUX .u,mI 

KOHT~ n onTHMHSaI(Rli pa6om CRCT8Mli MarHRTOCTPlllW;IIOHHllX KaMep, 

5 



paOOTaD~HX Ha JIHHHH C 3BM. B nponecce paOOTll B peaJILHOM MacmraOe 

BpeMeHH 3KcnepzueHrarop nonyqaer rpa~qecKoe zaoOpaxeaze Tpe­

KOB coOurlltt no czcreue Kauep, np~craMaewoe Ha .1tHcnnee. B pe­

aynLtare CTaTHCTH'leCKOA oOpaOOTKH HHq>OpManHH Bll.lt81>TC.R ,ltaHHlle 

0 pacnpe,l(eJieHHH KOOp,!tHHaT H cpe,1tHeM KOJIH'leCTBe COOHTHA, pe­

rHCTpHpyewx KaX,ltllM MarHHTOCTpHKnHOHHHJ.I ,1taT'lHKOM, a raxxe BeJIH­

'lHHll TO'lHOCTH H 31fxtleKTHBHOCTH. 

TTpH npoBe,l(eHHH HeKOTOpllX 3KcnepHM8HTOB rpeOyDTC.R KOOp,l(HHaT­

HHe ,l(eTeKTOpll OOJILmoA nJIO~a)tH. PaapaOoraHll ,l(ByXKOOp,!tHHaTHHe 

HCKpOBlle uarHHTOCTpHKnHOHHlle KaMepu pa3MepOM IxI -Jf H 2.xl -Jf 
H HCCJie,l(OBaHll HX paOO'lHe xapaKrepHCTHKH/1 5,151_ KaMepu HMeDT 

,ltOCTaTO'lHO O,ltHOpO,ltHlle paOO'lHe xapaKrepHCTHKH no nno~a.l(H, BllCOKYD 

31fxtleKTKBHOCTL perzcrpanHH "paOo'leR" qacrznll npH OOJILWOM KOJIH­

'leCTBe (fx)HOBHX rpeKOB~ 

!2..!!2.P.2!Lr~~ paccuarpHBaDTC.R Bonpocu, caaaaHlff"e c vero­

.ltKKOR MHoronpoBOJIO'lHllX nponopuHOHaJILHllX KaMep. 

HccJie,l(OBaHll 3aBKCHJ.IOCTK OCHOBHHX xapaxrepHCTHK KaMep -

34qleKTHBHOCTK, BpeMeHHOro paapemeHHa,npoctpaHCTB8HHOrO paapemeHK.R' 

- or BeJIH'lKHll Kato,l(Horo HanpaxeHHH, cocraBa raaoaoro HanonHe­

HHH, reoverpzqecKHX napaverpoB Kauepu, ,l(HaMerpa aHO.ltHllX npoBo­

JIOK/17-21/. 

Bpeua paapemeHHH nponopnzoHaJILHllX Kauep onpe,l(enaerca MaK­

CHMaJILHHM paaOpOCOM BpeMeHHHX HHTepBaJIOB uex,l(y MOJ.leHTOJ.1 npoxox­

.1teHHH qacTHUH qepea Kauepy H nocrynneHHeM CHrHana Ha perzcrpz­

pyn~yn 3JieKtpOHHKy. ITpH BpeMeHHOM pa3pemeHHH 50 HCeK. 31fxtleKTHB­

HOCTL perHctpanHH COCTaBJIHeT 9~. YMeHLmeHHe BpeueHHOro paapeme­

HHH npHBO,l(HT K He31fxtleKTHBHOCTH perHctpaUHH. 
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noOaBKa MHoroaroMHHX raaoB BJIHaer aa xoa~HUHeHT raaoBoro 

ycHJieHHR A, C)tBHraa 3aBHCHMOCTL A • f (E) B CTOPOHY OOJILlllHX 

KaTO)tHllX HanpsxeHHR E H H3MeHRR ee xpytH3Hy. 

HrutOOJILmaa BeJIH'lHHa "nnato" 3~eKTHBHOCTH KaMep B 3aBHCH­

MOCTK OT BeJIH'lHlll,l KaTO,l(Horo HanpaieHHR Ha0JID)taerca ,l(JIR ra30BOR 

cuecH aproHa c H300ytaHOM. ITpH KOHUeHtpanHH H300yraHa (40•50},t 

·BeJIH_'lHHa "nnato" alfxtleKTHBHOCTH xauep no HanpaxeHHD COCTaBJIR8T 

OKOJIO 1000 BOJILT. B CJIJ'lae ,!tOOaBKH KetaHa, no-BH,l(HMOMY, H3-3a 

OOJILmOI CKOpOCTH pocta C8'l8HKR KOHK3anHK B 3aBKCHMOCTK OT 3HeprHH 

3Jl8KTpOHOB/JO/, HaHOOJiee octpo npORBJIRDTCR pa3JIH'lHHe HeO,l(HOPO.lt­

llOCTK xauepu. 

loOaBKa B COCTaB raaoBOA CM8CK 3Jl8KtpootpKnateJILHOI npKMeCH 

(0,10 - 0,4~ ¢peoHa I3EI), orpaHH'lHBaR 'lYBCTBHTeJILHYD OOJiaCTL 

BOKpyr aHO)tHllX npoBOJIOK, D03BOJIReT YB8JIH'lHTL 3arpy30'lHYD cnocoo-

HOCTL KaMepu. 

Bo3MOXHOCTL npe,1tBapHT8JILHOrO npHrOTOBJieHHR CM8CH aproaa 

c yrxeKHCnHM raaoM (20-30):t, )tOCTaTO'lHO xopomHe xapaKtepHCTHKH 

H OTCyTCTBKe pa,1tKanHOHHHX 34qleKTOB B KaMepaX npH patlote Ha 3TOI 

CMeCH )t8JlaDT ee HaHOOJiee y,1toOaoR npH ,l(JIHT8JILHOR 3KCnnyaranHH. 

CpaBH8HHe K031fxtlHUHeHTOB raaoBoro YCHJI8HKR B CJIY'lae aHO)tHHX 

npoBoxoK pa3aoro .1tnauetpa noxaaano, qro naueneHHe ,l(HaMerpa Ha I~ 

Bll31lBaeT H3MeHeHHe A Ha 10..r ~. 

IToKa3aHa B03MOXHOCTL paOOTll KaMep C marou HaMOTKH CHrHaJIL­

HOro anexrpo,!ta 3 MM npOBOJIOKOI 50 MKM, 'lTO D03B0JIReT ynpoCTKTL 

zaroroeneaHe xauep OonLmoro pa31,1epa. 

TPY.ltHOCTH, HMeD~He M8CTO npH_H3rOTOBneHHH nponopUHOHaJILHllX 

xauep, CyleCTBeHHO B03pactaDT C yBeJIH'leHHeM pa3MepOB KaMep. 
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PaccuaTpHB8IlTCR KOHCTPYKTHBl!lle H TeXHOJ1or11qecKHe ocodeH­

HOCTH, rrpHBO~RTCR J8dOQHe xapaKTepHCTHKH Kauep pa3MepOM ~o 

900 X 300 w.2 1231• 

,;. 

Lr~erLeA r.11aBe aHa.1111a11pyeTCR orrur padotu uarHHTocrpHKnHon­

Hux HCKpOBl,IX H rrporropnHOHaJILHUX Kauep B 3KCrrepHMeHTaJILHUX ycra­

HOBKaX Ha YCKOpHTeJIRX. 

IlpHBe~eHU peayJILTaTU HCCJle~oBaHHA C03~aHHOA BnepBue B CCCP 

c11crew H3 ~Byx rrporropn11oua.11Ll!llX KaMep pa3Mepou I 50xI50 uu2, 
padOTalllIIHX Ha JIHHHH C 3BM/I?/• 

KaMepu J8doraJIH B ~aJILHelmeu B cocraBe arrrraparypu uarHHTHoro 

HCKpoBoro crreKrpouerpa, ncno.11Layeuoro ~nB 3Kcnep11ueHTa no Il-e­

pacceaHHD rrpH aaeprHH 50 raB Ha ycxopHrene HPB3 / 7, 221. Tpaexro­

pHR B3aHMO~elCTBYDlltHX qacTHn orrpeAe.11anaCL HCKpOBUWI MarHHTO­

CTpHKUHOHHHMH KauepaMH, rrporropnHOHaJILl!lle Kauepu CJIYXHJIH ~JIB KOHT­

ponn 3a ITYQKOM H MH BH~eJleHHJI "padoqero" Tpexa. BpeMeHHOe pa3-

pemeHHe HCKpOBUX Kauep COCTaBJIMO r,o MKCeK, BpeueHHOe paapeme­

HHe rrponopn11oaa.11LHUX - 120 aceK. IlpocrpaHCTBeHHoe paapemeHHe npo­

rropnHoaa.11LHUX KaMep (paCCTOHHHe MeXAY aHOAHUMH rrpOBOJIOKalffl 3 lilt) 

COCTaBJIJIJIO ! I w. TOQHOCTL H3MepeHHJI yrnoB pacceJUIHR B crreKT­

pouerpe COCTaBJIHJla~ 0,15 J.OIJIJIHpaAHaHa, TOQHOCTL H3MepeHHJI HM­

ITYJILCOB BTOpHQHUX qacTHU ! 0,4i 1291_ 

Pa3padoTaHHHe, H3rOTOBJleHHHe B KparqalmHI CpOK rrponopn110-

HaJILHUe Kauepu rroaBonHnH Ha arrnaparype YK83aHHoro wme cneKrpo­

uerpa rrpoBeCTH 3KCnepHMeHT no HHTepipepeHUHOHHOMY H3MepeHHD ~a31,1 

aunnHTYAH ynpyroro IT-p pacceaHHH Ha uanue yr.111,1 npH 3HeprHHX 

40 H 50 P3B 181. Budpaaaun padoqHI pex11u xauep odecneqH.11 B XOAe 

3KCnepHM8HTa BHCOKYD 3q:q>eKTHBHOCTL(99,~)H MaJIOe KOJIHqeCTBO 

myMOBHX CHrHaJIOB KaMep. IlponopnHoHaJILHUe KaMepu HCnOJIL30BaJIHCL 
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MR Budopoqaoro aanycKa HCKpOBHX Kauep cneKrpouerpa no yrny 

paccenHHR; OTBeq8Il111ero BeJIHqHHe nepeAaHHOro HMITYJILCa B odnaCTH 

2,5 °10-3 (raB/c)2<t'- ro-2 (raB/c)2• 

IloKa38.Ha B03MOXHOCTL npaxr11qeCKH nonuoA KouneucanHH reo­

MeTpHH CUHHTHJIJIBUHOHHUX cqerqHKOB C ITOMOIIILD nponopnHOHMLHHX 

xauep B ueTOAHKe HauepeHHA no BpeueHH nponeTa/241. 
C03AaHHHA AJIR HCCJle~OBaHHA pereHepanHH KaOHOB B AHaITa30He 

3HeprHA I0-50 raB MarHHTHHA HCKpOBOD cneKTpouerp (EKC) COAep­

XHT 18 HCKpOBUX MarHHTOCTpHKUHOHHUX Kauep/1 21, qerupe rOAOCKO-. 

nHqeCKHe nJIOCKOCTB CUHHTHJIJIHUHOHHl,IX cqerqHKOB, HCITOJIL3yewe 

AXR aanycxa xauep. CneKTpouetp od.11aAaer Bucox11u paapemeHHeu 

no yrny - : (0,23 + 0,14) MpaA H no HHBapHaaraoA uacce - . 

: (2,5 + 4,3) M3B/c2 /III. ITpHBO~RTCR.xapaxrepHCTHKH onuraoro 

BapHaHTa annaparypu Ha ocHoBe nponopnHoHaHbHoA xauepul2DI, coa­

MHHOA MR 3aMeHW ¢pOHTaJILHUX ro~OCKOnHqeCKHX cqeTQHKOBe YMeHL­

meHHe KOJIHqecTBa lf,oHOBHX codWTHR, Bl,13UBaewx B3aHMOAelCTBHHMH 

uelTpOHOB BHBeAeHHoro nyqxa C Be11teCTBOM ro~ocxona,npHiO~HT K 

yMeHLmeHHDmrpy3KH HCKpOBHX KaMep HK yBeJIHQeHHD none3HUX aa­

nycxoB YCTaHOBKH. 

B JIB~ OHHK aaxouqeao C03~aHHe H npoBeAeHa KOMITJleKCHaH Hana,lt­

xa qepeaxoBcxoro uacc-cnexrpouerpa "PoToa", npeAHaaaaqeaaoro 

~JIH HCcne~oBaHHA pe~KHX nponeccoB 3Jl8KTpouarHHTHOA npHpOAU. 

0AHHM 113 BaxHeAmHX 3JleMeHTOB ycraHOBKH HBJIRDTCR nponopUHOHaJILHHe 

H ABYXKOOp~HaTHHe MarHHTOCTpHKUHOHIIHe HCKpOBHe xauepw, no3BO­

JIHDIIIHe C BHCOKOA TOqHOCTLD H3uepHTL HanpaBJleHHJI xax nepBHQHl,IX 

qacrHn, reuepHpYDIIIHX peaouauc, TaK B BTOpBqHHX qacTHU - ITPOAYKTOB 

pacnaAa peaouaaca.· 

YcraHOBKa co~epXHT meCTL nponopUHOHaJILHHX H 32 HCKpO-

swe xauepw, pad0Tav111ae ua nHHHH c 3BM XLv.11erT-IlaKKap~ 2II6B. 
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On1r1cusaeTCJI opr8.l!ll3anHR H npHBO.ll;JITCJI OCHOBHLle xapaxrepHCTHltH !· 

CHCTeMll Oec1p11.11LMosux xauep cnexTpouerpa 125,311, aaa.11H3Hpyetcs 

KOMn.lleltC nporp!Ulll, HCilO.IIL3yewR )UIR oOpaOOTltH HHipopuanHH C Oec­

¢H.11LMOBllX xauep B peanLHOM uacmraOe BpeueaH. 

Ha pMC • I npHBe;,;eHa no.11yqeaHaR "Ha .IIIIHJ!H" liHqJOpManHR 00 3qJ­

qieKTHBHOCTH nponOplUIOHa.llLHllX Ka.Mep. IlpoctpaHCTBeHHOe pa3pemeHHe 

KaMep ! I w (mar 3 w), cpe;,;aee xo.11Hqecrso cpaOarusaaHR ;,;syx 

H.IIH Oonee COCe,ltHHX npoBO.l!Olt IO%, speueHHOe pa3pemeHHe - 80 HCeK. 

Cpe.ll;HJIR 3!fxl>eKTHBHOCTL ;,;arqMKOB MCKpOBYX ItaMep - Oonee 90% 

npM xonHqecrse Hc1tp s xawepax ;,;o 8 (IJHc.2). ITpocrpaHCTBeHaoe 

paapemeHHe xawep 6-,. ·:_0.,45 IOI )UIR BHCOKOBO.llbTHOII H 1- ,o,35 w­
.ll;.IIJI 3a38M.118HHOII nnocxocrell,speMJI IlaMJITH - OK0.110 2,5 MKCeK.Ha pHC.3 

noxaaaao COOHTHe, 3aperHCTpHpOBaHHOe CHCTeMoll OeCqM.IILMOBYX xauep 

M H3oOpaxeHaoe aa ;i;Mcnnee. 

1L,qerse2roll rnase paccwarpHBaJJTCR sonpocu, CBR3aHHHe c we­
ro;i;Mxolt ;,;pefttpOBHX 1tauep. 

Co0CTB8HHOe npoctpaHCTBeHHOe paapemeHHe ~peRqJOBHX xawep 

3aBHCHT or cocrasa paOoqeR ra3osolt cuecH,'T.x. cpe;,;Hexsa;,;parHq­

uoe CMe~eHHe ;,;peRrfJYDIIIHX 3.lleKTPOHOB BHpa:EaeTCR qepe3 lt034JllHIU1eHr 

;i;HilJllY3HH 1J , Kalt J.,._ ..JJ./JJt • 
ITpHBO.ll;JITCS OCHOBlllie xapaxrepHCTHKH pa3J1HqHHX MO;,;MqJMKalUlft 

;,;pelqiosHX xauep, no.11yqeHHHe Ha creu;,;e s .11aOoparopaux yc.11osH­
ax /26,27/

0 

B xawepax C 0,JJ;HOpO,JJ;HYM ltaTO.ll;HHM IlOT8HUHMOM MOX!IO nonyqHTL 

JIHHeRHYD 3aBHCH~OCTL BpeM8HH ;,;peRqia OT nyTH npH OTHomeHHH ;,;pel­

qJOBOR ,JJ;.IIHHH lt M8X3.118KTpO,JJ;HOJlY paCCTORHHD ltaMepH ,JJ;O 1,5. ITpH 

OoJILmHX ;,;peR¢,oBHX npOYexyTKaX .ll;JIJI nonyq_eHHR BHCOKOro npOCTpaH­

CTBeHHoro pa3pemeHHJI HeoOXO.ll;HMO no;,;asaTL Ha KaTO,JJ;HYe WIOCltOCTH 

pacnpe;,;eneHHHR noreanHan. 
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PHC. 2 3 fJ-fleKTHBHOCTI, l!CKpOBHX KaMep Macc-cneKTpOI~eTpa 

"~OTOH" B saBllCHMOCTlrf OT KOJIHqecTBa HCKP B KaMe­

pe. 
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P!rc.'.3 IlpoeKUHH COOliTHH /XO?./, saperHCTPHPOBaHHOro CHCTBMOV. 

oec.pHJIJ:,MOBliX KaMep Macc-cneKTpOMeTpa "\IIOTOH". 

MWro - nponopuHOHaJI:&Hlie KaMepu, SC - HC!tpOBliB 

KaMepu. 

CHHMOK C ~HCilJIBH, 

12 

IlpoBepeHa B03MOXHOCTL ycTpaHeHHH neBo-npaBOR Heonpe;,;eneH­

HOCTH ,1tpeR4iOBOR KaMepu C nOMO~LD .ltBYX CHrHaJILHUX npOBOJIOK, no­

we~aewx B ,1tpeR¢OBliR npoMe:lyTOK. Mex,Jty CHrHMLHUJ.GI npOBOJIOKaMH, 

y,lta]leHHUMH ;,;pyr OT ,11;pyra Ha 2 MM, noMe~eHa KaTO.ll;HaH npOBOJIOKa • 

Ha pHc. 4 noxasaHa saBHCHMOCTL BpeueHH .11;peR(Jla OT nyTH ~JIH 

KaMepu no.11;00HOR KOHCTPYKUHH. 

IlOK83aHa B03MOZHOCTL paOOTli KaMepu C .11;peR~OBUM npoueEyTKOM 

.11;0 50 w npH .11;00aBKax K aproHY MeTaHa, yrneKHcnoro ra3a, H3oOy­

TaHa. rronyqeHu 3aBHCHMOCTH Be.11HqHH cKopocTH .11;pellfia p83.11HqHux 

cuecett OT BenuqHHli KaTo~oro HanpaxeHHa KaMep. 

OCHOBHUe pe3yJILTaTU .ll;HCcepTaUHH 3aKJIDqaDTCH B c.11e.11;yc~eM. 

I• IlpOBB.ll;BHli MBTO,JtHqecKHe HCCJIB,JtOBaHHII no 003,JtaHHD OonLmHX 

npOBOJIOqHUX HCKpOBliX KaMep C .ltBYXKOOP.ltHHaTHUM uarHHTOCTpHKUHOH­

HliM cqHTYBaHHeM, 00.lla,JtaD~HX BliCOKOI 3~BKTHBHOCTLD perHCTpauHH 

.JtO 5-10 3apaxeHHYX qaCTHU. Pa3paOoraHY H HCCJIB.ll;OBaHY Kauepu 

c paOoqeff n.110~8,D;LD .ltO 2 x I u2. 
2. Hccne,JtOBaHli 3aBHCHMOCTH OCHOBHYX xapaKTepHCTHK nponop­

UHOHaJILHliX xauep OT COCTaB~ paOoqel rasOBOI CMBCH, MBX3JIBKTpO.Jt­

HOro paCCTOHHHH, mara HaMOTKH aHO,ll;HliX npoBOJIOK, ,JtHaMeTpa npoBO­

JIO.lt H T • .11;. _Pa3paOOTaHH, C03.ll;aHli H a::nOJIL3YDTCH B 3KcnepHMBHTaX 

xauepu pa3uepou ;,;o 900x'.300 w 2 • 

3. rroxasaHa BO3MOXHOCTL npaKTHqecKH nonHOI KOMneHCaUHH 

reouerpHH CUHHTHJIJIHUHOHHHX ~qerqHKOB C IlOMO~LD nponopUHOHaJILHHX 

KaMep .1t.11a .HsuepeHHI no BpeueHH nponera. 

4. BnepBlie B CCCP 003,JtaHa CHCTeMa H3 .ltBYX nponopUHOHaJILHliX 

KaMep, paOOTaD~HX Ha JIHHHH c 3BM. 3TH Kauepu nocne HCCJIB.ltOBaHHR 

Ha CHHXpocpasoTpOHe OHIDI HCnOJIL30BaJIHCL B 3KcnepHMBHTe no rr-e­

pacceaHHD IlpH 3HeprHH 50 rsB, npOBO,JtHMOM Ha YCKOpHrene H~B3. 
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5. C03).{8Ha If HCCJl8).{0BaHa Ha yCK0pllT8Jl8 CHCTeMll ll3 6 nponop­

UH0HaJJI,HHX Kauep, llCil0JII,30BaBmaSICSI ).{Jll! BH6opoqHoro aanycKa lfCKpo­

Boro cnexrpouerpa npa npoBe).{eHHH aKcnepHMeHTa no ynpyroMy n-p­

paccenHHD Ha MBJllle yrm npH aHeprHnx 40 H 50 raB. &cnepHMeHT 

nplilB0).{lfJICSI Ha yCKOpHTeJie H~B3. 

6. Ilp0B8).{8HH HCCJl8).{0BaHlfS! pa60TH nponopnH0H8JJI,HHX KaMep B 

ye 110Ba11x Het!rpa JIDHoro nyqKa ycKopare .1ll! Hm, no Ka aanmae B03Mo;;;­

Hocr1,. y nyqmeHHS1 napaMeTp0B ycTaH0BKlf EHC BB8).{8HH8M nponopnHo­

HBJJI,HHX KaMep B cocraB ~nnaparypu cneKTp0M8Tpa. 

7. Paapa6oraHa ll lfCCJ18).{0BaHa Ha yCK0pHTeJie ClfCTeMa 6eCtplfJJI,­

M0BHX KaMep MHcroneneBoro MaCC-cneKTp0MeTpa 11-FOTOH" • CHCT8Ma 

C0CT0lfT lf3 6 nponopnH0HBJILHHX If 32 uarHHT0CTpHKUH0HHHX lfCKp0BHX 

KBMep c ).{ByXK00p).{HHBTHHM cqHTHBBHlfeM. ·cacreMa pa6oraer Ha JIHHlfll 

c 3BM. 

8. Paapa6oTaHH ll lfCCJI8).{0B8HH pa3JIHqHHe M0).{lftplfKaUlfll ).{peUtp0BHX 

KaMep C pa6oqen IlJI0il(a).{LD ).{0 I, 5xI!.f • :1ccne).{OB8HO BJIHSIHHe pa 3-

JllfqHHX ra30BHX CMecen Ha padory KaMep. 

9. C03).{8Ha MeT0).{HKa lfCCJ18).{0BaHHSI 6eCtplfJILM0BHX KaMep B Jia6opa­

T0pHHX yCJI0BHSIX. CreH).{OBHe ll3MepeHHSI pa6oqlfx xapaxrepHCTHK IT03B0-

JISIDT· cyll(eQTBeHH0 C0KpaTHTb Bpewi, He06X0).{lfM0e )(JISI HaJ18).{Kll cl0JII,mlfX 

ClfCTeM 6eCtplfJJI,M0BHX KaJ.48p Ha yCK0pHTene. 

IO. Ha 0CH0Be onura, HaK0ITJ,8HH0ro npH C01).{aHl!i." ll IICIT0JIL30B8Hlflf 

nponopnaoHaJII,HHX KaMep B 3KCnepHMeF ·a .. 1,r~v J }TaH0BKax, 003).{aDTCSI 

Il0).{06HHe .ClfCTeMH B JJacloparopHH BHC0KIIX 3Hepr:1n ll ).{pyrlfx oreqecr­

BeHHHX na6oparopanx. 

OCHOBHH8 peayJILTaTH ).{HCCepranHlf onyclJillK0BaHH B aapycleXHHX 

xypHaJiaX II npenplll!Tax OffiHf / 8,15-20,23-27 / ll ).{0JI0X8HH Ha 

PacloqeM C0Bell(BHl!ll no M8T0).{llKB nponopnaoHaJJI,HHX KBMep B JlY6He 

( 1973 r.) 

15 



Jil1TEPATYPA 

1. E.D.Platner et al. Intern. Conf. on Instrum~ for High Energy 

Physics, Frascati, 6?2, 1973. 

2~ G.Charpak et al. Nucl. and Meth • 62, 262, 1968. 

3. A.Mickelini~ Intern. Conf. on Instr. for Hign Energy Physics. 

Frascati, 633, 1973. 

4. G. Charpak et al. Nuc 1. Instr. and Meth, 108, 413 , 19? 3, 

5. J.J.Aubert et al. Physical. Rev. Lett. 33, 1409, 19?4. 

6. c.r.BacWia,nse R ,IIJ): orum, PI-536I, .IlY6Ha, !970. 

7. G.T.~dylov et al. JINR, E 13-6658, Dubna, 1972. 

8. G.T~Adylov et al. JINR, E1-?934, Dubna, 19?4. 

9. r;A~Golutvin et al. Nucl, Instr. and Meth. 6?, 257, 1960. 

10. T.V.Bespalova et al, Versailles Conf. Paper 39, Vol 111,(1968) 

II. B.K.TupyJieB H ,Iij). Olliill, PI-6878, .IlY6Ha, I975. 

I2. T.C.rpRraJiaIIIBMR ,r ,Iij). Olliill, P3-5324, .IlY6Ha, I970. 

I3. T.C.rpHraJiaIIIBHJIR ,r ,IIJ). Olliill, I3-5273, .IlY6Ha, I970. 

I4. Kl.B.3a.HeBCKRH n ,Iij). Olliill, I3-5323, .IlY6Ha, I970. 

I5. Kl.B.3a.HeBcKHH li ,IIJ). 0Hfil1, I3-7265, .IlY6Ha, I973. 

I6. A.,ll;Bypa3Hl:l H ,Iij). Olliill,_ I3-7266, .IlY6Ha, I973. 

I7. Yu~.Zanevsky et al. Nucl. -Instr. and Meth. 94, 233, 1971. 

18. V.D.Peshekhonov et al. Nucl. Instr. and Meth. 100, 505, 1972. 

I9. Kl,B.3rureBcKHt1 nm>, Olliill, I3-7I54, 37-47, .IlY6Ha, !973, 

20. B.K.llipyJieB 11 ,IU>. Olliill, I3-7I54, 58-69, .IlY6Ha, I973. 

2I. Kl,B,3a.HeBcKHH H ,IU>, Olliill, I3-7I54, I50-I62, .IlY6Ha, I973, 

22. Yu.v.zanevsky et al. Nucl.IDstr. and Meth, 100, 481, 1972. 

23. P .A.AcTa6aTmI H m>, OIDM, PI3-8I88, .IlY6Ha, I974. 

24. Yu.v.Zanevsky et al. Nucl. Instr. and Meth, 93, 493, 19?1. 

25, Kl.B.3rureBCKHH ,r .IU>, orurn, P I3-8283, .IlY6Ha, I974. 

26, Kl.B.3a.HeBcitlit1 H m>, OIDil1, I3-7678, .IlY6Ha, 1974. 

16 

27. P.A.AcTa6aTRH n ,IIJ). OHfili, PI3-8383, .IlY6Ha, !974. 

28. B.K.llipyJieB R ,IIJ). Olliill, PI-6I64, .IlY6HR, I97];. 

29. G.T,Aaylov et al. JINR, E1-8047, Dubna, 1974~ 

30. lll.lllaprraK; Y<I>H. IDB, 358, !972; 

31. Kl.B.3aHeBcKlrli n ,Iij). OIDIB, PI3-8668, Jly6Ha, 1975. 

32.·B.n.ArroKRH H ,IU>, H<I>B3, C3B 74-Il3, CepnyxoB, I9?4. 

Pj'KOIIHCL IIOCTYIIRlla B H3~aTenLCKllg OT~en 
28 ua.pra 1975 r. 

17 


