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8 HSCTOstmee npeMSI uc11:pona11 B:8M8p8 CTana 0ABHM_H3 HaH0onee pacnpocTpaHeHHbIX 

npuoopon B lpH3HK8 nblCOEHX aneprui!. Ee A0CT0Hll:CTBSMH i!BnlllOTCII: 0bICTpOTS cpaoaTblBSHHst, 

Manoe Bp8MII DSMstTH, xopomasr T0'IH0CTb no11:anH38DHH Tp8K0B 'la=nn, npocTOTS H3X'0ToBne

BHst. OAH8KO oonaCTb DpHMeHeBHst HCKp0BblX 11:SMep orpaHH'IHB88TC11 B 0CH0BH0M H3MepeBHeM 

re0M8TpH'18CB:HX xapaKT8pHCTHlt CO0b!THi! H B cny'l'.88 DpHM8H8[U{st MSX'HHTH0X'0 nonst - aaep

X'8TH'l8CB:HX xapaB:T8pHCTHB:. 8 Tex cny'ISIIX, 11:orna TpeoyeTcst 3H8Tb npyrue CBOi!CTBa p~rnc

TpnpyeMblX ·cooblTHi!, HaDpHMep, H0HH3811HJO HnH BTOpH'll!ble naaHMOAefiCTBHst, DpHX0AHTCst npu

M8HstTb Apyrne A8T8B:T0pb1 'ISCTHit - DY3bipbB:0Bbl8 11:SMepbl, !tll8PHb18' (pOTOaMynbCHH', .'lepeH

lt0BCB:H8 C'l8T'IHB:H HT.A. BeCbMS HHTepecao paccM0TpeTb Bonpoc 0 conMecTl!0M npHMeHe

HHH ncxponbIX B:aMep C ApyrHMH A8T8B:TopaMH 'ISCTHD. Ta11:lie ·cHCT8Mbl oynyT CO~MemaTb 

A0CTOHHCTna oooex AeTe11:ropoB·e noaBonsrT nay'l'.aTb ropaano oonee mupo11:ui! 11:nacc stBneuufi, 

'18M_aTO ll0CTyDl!0 D0p03Hb 11:SlKA0My H3 neT&B:T0p0B. 

PeqiepnpyeMall AHccepTannsr nocm1meaa nonpocaM paapaooTB:H H nccnenoBaausr uc11:po

Bb1X B:aMep, C0BM8CTHoro DpHM8H8HHst HCB:p0BblX 11:SMep C aMynbCH0HHblMH 11:SMepaMH H '18-

peHB:0BCB:HMH C'IQT'IHB:8MH nonnoro nornomeHHil H 0nHCS.IIIII0 11811:0TOpb!X a11:cnepHMel!T0n, npo 

B8A8HHblX ea CHIIXPO'P830Tpoee O6~enHH8HHOro HHCTHTyTa stAepHb!X eccnenonaaefi, B 'ISCT-

H0CTH, H3M8p81!HJO nonaoro C8'18HH!t nepeaapstAB:H " -MeaonoB Ha npoTOaax npe.aaeprnsrx 

4,0 a 7 ran e nnqiqiepeaunanbaoro ce'l'.ean11 nepeaapsrn11:n npn aaeprne -4,8 ran. 

PaapaooTB:a n eccnenoBaaee nc11:p0Bb1X 11:aMep c nene'IHHofi MeJKAyaneKTponaoro 

npoMeJKyTB:8 1-4 MM 

HccnellOBSHHst, HMeJOmne nenbJO . BblstCHltTb B03M0JKII0CTb C031l8HHII ynpaBn\JeMoro HCB:

poooro TpeK0Boro .neTeB:Topa '18CTHD, 0b!DH H8'18Tbl anTopoM B 1957 rony. 3TH nccnenona

HH!t 11nnsrnucb 'ISCTbJO T8Mbl no paapa60T11:e 'ynpaBnsreMofi' aMynLcnouaofi KaMepbl, TO ecTb 

YCTSH0BB:H, C0CT0stDXei! H3 aMynbCH0IIH0fi KaMepbl, 11:a11:oro-nu60 Tpe11:onoro npeoopa, Yll:83bl

na10mero M8CTO BX01l8 '18CTHDbl n aMyDbCHIO, H aneB:TpoHH0fi annapaTYPbI, ynpannsr10mei! 8THM 

npeoopoM_-B B:a'l'.ecTne T~Koro Tpe11:onoro npeoopa 0bmo pemeao ncnoDb3oBaTb ucKponofi 

3 



C'18T"IKlC1 )[3B8CTJIL1ll no PllAY pa6oT, rne OB npBM8IDUlCSI ltAX Bp8M8BBOII )l0TeltTOp 'IACTJ[]l C 
x/ . 

BOCbMA MllJll,IM Bp8M8B8M cpa6aTblBAllllll • CB0ll8BBII 06 llCDOIIb30BSBBB BCKpOBOro C'10T'IRKa 

JCllX Tpez:oBOro npa6opa JC na'lany on11cuBAeMux pa6oT · B IIHTepaType ne 6blJio. 

Bonpocu, CBll3ABBb18 e paapa6oTitOll ynpaBllll8MblX BCZ:pOBblX C'10T'IBltOB B l!ICKPOBblX Ka

Mep, B3118I'AIOTCll B D8pBOll rllABO )ll!ICC8pTAlll!ll!lo 

Ha nepBOM s-rane pa6oTbl l!ICCBO.llOBABl!ICb'XApAKTepl!ICTBKl!I llllOCKo-napa11118llbBOro BCKpo

BOro C'IOT'll!IKA, BanonaeBBOro CMOCblO aprona B napoB STBIIOBOro sq>l!lpa l!I Dl!ITAOMoro DOCTOllR-

/1/ 
BblM nanpsilKe1111eM • Ilocne Bu6opa onTBMAllbeoro pelKl!IMa pa6oTbl c_'leT'll!llta 61,11111 npoaene-

llbl l!ICllblTAllllll C'l0T'IRltA B BMDyllbCROM ynpABIISI8MOM perJIMe DRTARl!ISI. Kpl!IBASI, DOKA3b!BAIO

rna11 3ABBCllMOCTb sq>«j>eKTRBBOCTll C'l8TA OT DOCTO!lBROil COCT8BIIRIOID8ll BanpRlK8BllR DIITBBBR, 

RM8118 .llBA MAXCRMyMa: O.l{RB1 xorna DOCTOSIBB08 BaDpIDIC8Bll8 6btl10 prurno BYIII01 B BTOpoll, 

z:orna nocTORllB08 nanpRlK8BB8 6blJIO 61tB3KO K no~ory CT8TB'l8CKOro npo6ou. IlepBblil pelKl!IM 

pa60Tbl 6blll 3AT8M DO.llp06BO 113y'!8B C DOMO!DblO T8110Clt0DA .113 Tp8X IICKpOBblX C'l8T'IIIKOBo 

IloCJtOllbKY OCBOBB08 BllllMSBB8 o6parnanocb Ba TO'IBOCTb IIOJtAIIB3ADBII TpeKOB (11, B 'ISCT

BOCTII, Ha DOl!y'!8DR8 TOBltllX 11c1tp)J )lllR accnenoaamrn 6bIIIH Bb16paHbl C'l8T'IRJtll c ne60llblllll),III 

Mexcnyane1t7ponHblMII llpOM8lKyTJt8Mll. no ycTABOBRBmellcR D03llB88 T8pMRBOIIOrJm 6yneM HS3bl

B8Tb ynpaBIIR8Mblll IICJCpOBOil C'l8T'1Blt •11c1tpoaoll JtaMepoll' • 

YCTaBOBJta 06ny'18118Cb It -M830BAMll 6onbm11x 8B8pr11ll Ba c11nxpoq>a30Tpone OH.HI-I. 

Hcc11en0Balll!Cb Bp8M8BBhl8 11 npoCTpaBCTB0BBb18 xapAXT8pllCTl!lltll RCJtpoBoll KAM8Pbl np11 pa3HOil 

B01lll'IIIB8 3830pa M8lKAY 31181CTPOllAMK (2-4 MM) ll pA3BhlX eanoneeRBRX (cyxoll B03llYX, B03-

nyx+apron, apros+opraBll'l0CltR8 no6i1B1m). IlpR BC0X BADOIIH8BIIBX sq>q>8JtTRBBOCTb onnoro npoMe

lKYTKA COCTABIIBIIA 93-95'%. Kp11Bbl81 llOJt83blBAIOIDll8 38BIICRMOCT& sq>q>81tTRBBOCTR OT B811B'IIIBbl Bhl

COJtOrO BanpRlK8RIIB, IIM81111 lll!ATO B 2-3 KB. BpeMSI DAMHTR RCltpOBOll JtAMOpbl npll nanonne

Bllll ee aprolloM C opraBll'IOCltllMll no6aBJtaMB (sqin:p, cn11pT, aneToB) npaKTB'l0CJCR p8BBSI8TCB 

Bp0M8BB 38,D.8plKKR BhlCOltOBOllbTBOro llMllyllbca (B aameM cny,iae 0,8 M1tce1t). Ilp11 aanolll!e

BIIR KaMepbl B03llyXOM II CM0Cbl0 B03llYXA C aproaoM Bp0MSI DAMBTII COCTBBIIB0T B8CKOllbKO 

)l0CBTltOB MBKpoceis:ynn. HylKHO OTM8TIITb, '!TO np11 aano11ee111111 KaM8phl aprOB-CllllpTOBOll 

CM0Cbl0 MIIBRM811bB08 BpeMB naMRTll )lOCTBr88TCR llpll 8110KTPll'10CKRX DOIISIX, B 4-5 pa3 M8Bb-
. /3/ 

m11x, '18M np11 aanonB8B1111 BCKpOBblX lt8M8P 'IRCThlMR RB0pTBblMII raaaMB (aeon, apron) 

(pn:c. 1). 

Ha p11c. 2 llp11B8)l0B8 38BRCIIMOCTb aq>q,eJCTBBBOCTR IICltpOBOro npoMelKyTJta OT aaneplK.ltll 

BblCOJtOBOllbTBOro 11Mnym.ca npll pa3IIB'IBhlX nanonB8BIIBX ( O'IB1Da10rnee none OTCyTcTBY8T) • 06-

parnaeT na ce611.Bn11Maa11e xon 1tp11BOII (3) (nanonne1111e 95,4% aprona + 4,8% aneTOBa) •. Bpe-
. . . xx/ 

MB n_aMHTII B aToM. c11y,iae cocTaBIIR8T oz:0110 I MKC8Jt • Taz: z:az: n;apbl anerona 0611ana10T 

aneKTpOOTpRDAT8BbllblMB CBOilCTBAMII, STA BOllll'IRBA ec:1- no-Bll)lllMOMY, Cp8llB88 Bp0MB lKB3HR 

x/ IlpennolK8Bll8 06 Bcnonb30BABIIB llCltpOBblX C'IOT'IRKOB COBM8CTBO C q,oTOSMyllbCIIOBBhl

MII CIIORMB 6blnO TAKlKe B838BIICIIMO cnenano aBTOpaMB/2/. 

xx/ Bnepnhle STII 1tp11Bbie 6h!n11 npencTaB118Bbl B nameM no1t11ane Ba 1tonq,epe11JU1H no q>H

a111te BhlCOJtHX anepr11lt B )KeHeBe ( 1982 r. )14/. 
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aneKTponoB B cao6oJUioM COCTOllllllll no HX 34XBaTa MoneKynaMH anCToHa. S¢¢eKT yMeHbme

llHH BpeMeHH naMHTU HCKpOBOil KaMepbl B npUCyTCTBBUH anexTpOOTpunaTenbHblX no6aBOK 6bln . . m, 
noanaee onucaa Taxl!te nnn cny,1an no6aBneaun K ra3y KaMepbl napoB nona u '18Tb1pex-

/6/ 
xnopucroro yrnepona • B aacTonmee Bp0MH aTOT S<j,¢eKT mnpoxo ucnon&3yeTcn nnn yMenL-

menun Bp0M0l!H ll8Ml!Tll nci::poBblX K8M0p C 6on&mHMH npoMe)KyTKaMB, Korna o6bl'lllbli! M0TOB 

0'1Hlll0l!HH npoMe~yTKa OT sneKTpOllOB C µoMOntLJO llOCTOllHHoro nanpH>K0HHll OK83b1B80TCll 
/7/ 

Mano S<j,¢eKTHBllblM • 

0nnoBp0M0l!HO co CHHTH0M C'l0Tllh!X xapaKT0PllCTHK ncxpoBoi! KaMepbl npouaoonunocb 

¢ororpa¢upoBanue ncxp B nnyx B3aHMHo nepne.llJlHKynnpnbIX nanpaBnenunx. Onpenennncn paa-

6poc ucxp OTl!ocuTenono BcTnnuoro ·Tpexa 11aCTHllbl nnn nanonnenni!: apron+ cnnpT, apron+ 

aneTon, cyxoi! Boanyx. B nepec11eTe na onnn npoMexcyTox cpennexnanpaTn'IHble OTK11onennn 

l!CKP llllll STIIX nanonnen11i! oKaaanncb paBHbl COOTB0TCTB0HHO 0,22 MMi 0, 18 MM n 0, 16 MM. 

3TH B0/IH'lllHbl 61IH3Kll K COOTB0TCTBYJOlllHM nanHbIM, llOIIY'10llllblM ll/lH HCKPOBbIX KaMep, aanon-
/3/ 

H8llllbllt neonoM nnn apronoM , ll llllll KaMep, HanonneHHblX CM0CbIO: B03llYX + aproH + naCbl-
/8/ 

mennble napbl nnpnnuna 

KpHBble, noK83bIB810lllll0 3aBHCHMOCTb S<j,¢exTHBnOCTH ncKpOBbIX KaMep ll C'l8T'IHKOB OT 

pa3nll'!llb!X napaMeTpOB - BenH'lllHbl BblCOKOro nanp>I)K8llHS1, B0/IH'lllllbl Ol!Hntaromero nanpH

)K0llHH, Bp0MeHU aaneplKKH BbICOKOBOnhTBOro ncnYIIbCa - ll03BOnHIOT onpenennTh 3ll8'10llll'1 

ll0KOTOpblX IIOCTOHHnb1x, xapaKT0pH3YIOlllHX nponeCCbl B llOHH30B8llHOM raae. Onenxn STHX 

IIO.CTOHllllbIX ( xoa¢¢nHil0HTa HOllll38llllH a • cxopocTH npeil¢a anexTpOHOB II HOHOB V 

C0'10llHH.38XBaTa sneKTPOHOB M011exynaMH aneTona) llJlil npuMennBmHXCH ra30BbIX CMeceil II 

nx cpaBnenI1e C H3B0CTHbIMH naUHbIMH npHBOllHTCSI B nocnennei! qacTH rnaBbl 1. 

TlpIIM01!,0HH8 HCKpOBblX KaMep COBM8CTHO C SMYnbCHOllllbIMH KaMepaMH 

BonpOCbl pa3pa6oTKn, nananxn II npnMenennn B SKCil0pHM0HTax CHCT0MbI, COCTonmei! H3 

HCKpOBoi! KaMepbl H sMynhCHOHHOi! KaMepbl, paccMaTpunaIOTCH B nepBOH nonOBIIH0 rnaBbl II • 

KaK y)Ke ynoMHHMOCb Bblme, TaKaH CIICTeMa n03BOilll0T naxoaHTb M0C70 Bxona 3apH)K0HHOi! 

'IQCTHIIbl B ;MyllhCllIO no "neneyx:aaalIHIO' llCKPOBOH KaMepbl. YnpaBnSITb aanyci::oM ucxpoBoll 

xaMepbl MO:lKIIO oT snex:Tpo1I1Ioil annapaTypb1, Bblllem,romell B nyqxe qacTHllbl 11nn co6b1THH aa

nannoro THna. B nepBoM cnyqae neneyxa3anue no3no11neT HaenTH~RnnponaTh qacTHnbl pe

lIHTHBHCTCKHX aaepr11i!, KOTOJ)bl0 o6bl'IHblMH sMynhCHOllHbIMH M0TOL(aMn. :Ue Rll0HTH¢nnnpyIOTClI. 

Bo BTopoM cnyqae neneyKaaanue BO Mnoro pa3 coKpamaeT o6beM npocMaTpnnaeMoi! sMynL

cnu npn noHCKe lly)Klloi! peaKilHH, '!TO npuo6peTaeT npunnI1nua11&aoe 3Ha'!eHHe npH Hccneno

BBHHR pemtnx npon~ccoa. 

YcTaHoBxa, naananiian "cncTeMoi! neneyKaaanun ann sMynhcnonnoll x:a·Mepbl' ( CUY), 

COCTOHT H3 RCKpOBOil K8M0pbl, ¢oToperncTpaTopa, ocymecTBllSIIOmero ¢0Torpa¢1tpoaau11e HCKp 
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B /lBYX npoeKUIIIIX, II MCXallll3Ma lIOBOpOTa aMYIIbCIIOHHOl! KBM8pbl (noaopoTHOro CTOIIa). C 

noMOIUblO noBOPOTHOro CTOIIB ocymecTBII!IIQTC!I B npouecce ODIIY'{8HH!I noaopOTbl SMYIIbCHOH

HOll KaMepbl BOKpyr BCpTHKalibHOl! OCH Ha onpe}l81I8HHbll! yron. 3TOT npH8M ll03BOIIHeT yae

n11q11Tb lIOIIHYIO 3arpy3KY KaMepbl cne/laMH qacTnu, H8 yaelIHqHBaH q11cna ¢oHOBblX cne}lOB B 

pal!one ueneyKa3aHHH. 

B nepBOM naparpa¢e rnaBbI npHBO/lllTCH nopH/lOK pacqeTa KOOp/lHHaT BXO}la qaCTHUbI B 3MYIIb-

CHIO. TTp11 pacqeTe yqHThIBaeTCH noaopoThI aMylI&CIIOHHOA KaMepbt B npouecce 06nyqeH1111. B HTore 

pacqeTa BbinalOTC.11 KOOP/lHHaTbl CIIe}la OTHOCHTelibHO KOOp/lHHaTHOl! ceTKH 3MylibCHH, a TaK)Ke nnoc

KHII yron II yron norpy)Kemrn cne/la. 

ToqaoCTb, C KOTopol! paccii11Th!BBCTC.II M8CTO BXO/la qaCTHUbl B aMylibCIIIO, 3aBHCHT_ OT 

HeCKOIIbKIIX lIPll'llIH: OT pa36poca HCKp B IICKpOBb!X npoMe>KyTKax, OT IICKa>Ken11l!, BHOCIIMbIX 

OlITl!qecKol! CHCTeMol! ¢0Toper11cTpaTopa, OT ToqaoCTH npnBH3KII KOOp/lHHaT ¢oToperncTpaTO

pa K KOOpllHHBTBM aMyn&cnn. Pe3yn&T3Tbl IIpOB8pKH OIITnqecKHX HCKa>KeHnl! H onpe.lleneHne 

napaMeTpOB ycTaHOBKH, BXO/l.llIUIIX B pacqeTHbl8 ¢QpMylihI, npnaeneHbl B CIIC/lYIOIUeM p83/lene 

rnaBbl. On11caHa, B qacTHOCTH, M8TO/lHKa 'npllllll30qHblX HIIT8ll', KOTopa.11 lI03BOII.lleT CKOppeK

TnpoBaTb np11BH3Ky KOOP.llllHBT /llI.11 KB>K}lOli 113 o6nyqaeMblX SMYIIbCHOHHblX KaMep. 

n1111 pa3p8DOTKII MeTO/lHKII UOHCKB CIIe/lOB B 3MYIIbCIIH H /llI!I onpe/le1I8HHll TOqHOCTH 

ueneyKa3aHHH ycTaHOBKa o6nyqanacb KOCMnqeCKHMH qacTnuaMn. TTpocMOTp 3MYIIbCHH noKa3alI, 

qTo KOOP/lHHaTbl Hal!}lCHHblX cnepoB OTIIHqaIOTCll OT nx pacqeTH_blX 3HaqeHHl! a' cpenueM Ha 

aen11q11Hy :0,4 MM; Amr yrnoB 3TO OTKIIOH_8Hll8 paBHO :o,5°. 

YcTaHOBKa CUY np11MeHH1Iacb TaK>K_e Ra ycKopnTelie Jllill Bbl/le1ICHIIH B aMylibCHII cne)lOB 

,, + -Me30HOB cpenn cnenoB conpOBO>K/lBIOIUHX qacTnn. 06nyqenne npOBO/lHIIOCb B CMCIUaR-

+ + 
fr -MC30HOB H X: -Me3o-HOM nyqKe lIOIIO>KHT81IbHbIX qacTHII, COCTOHBmeM H3 npoTOHOB, 

HOB. B npouecce o6nyqeHIIH npOBO)lHIIIICb noaopOTbI SMYIIbCHORHOl! KBM8pbl na yron B 5° 
0 . . ' 

( lIOIIHbil! yron lIOBopoTa aMylibCHOHHOl! KBMepbl COCTaBHII 150 ). B peaynbTBT8 npqCMOTpa 

aMylibCIIII ObllIO nal!/l8HO 94% OT 'llICIIa paccqnTBHHbIX CIIC)lOB. Pacnpe}le11e1t11e OTKIIOHeRHl! 

Koop/lHHaT n yrnoa cne.lloB OT nx pacqeTHhIX 3Haqeunl!, nonyqeHHoe npn 0611yqeHnn aMy11&c11n 

B KOCMnqecKIIX nyqax n Ha ycKop1i:Tene, np11Be}leHo Ha pnc. 3. UpnBe}leHHbie 3/leCb >Ke pac

npenene111111 pa36poca HCKp B HCKpOBblX_npoMe)KyTKaX /llIH _Tex JK8 cnyqaea Il03BOIIH~T 33KIIIO

q11Tb, qTo B OCIIOBHOM HeToqHOCTb ueneyKa3aHHH o6ycnoaneHa pa36poCOM IICKp OTHOCHTen&HO 

/0/ 
IlCTHHnoro TpeKa qacTHUbl 

CpaBH8HHe nonyqeHHblX pe3yn&TaTOB C 11Me10IUHMIICH B IIHTepaType }lalIHbiMn, lIOKa3bl

BaeT, qTo ycTaHoBKa CUY 0611a}laeT nyqmnMn napaMeTpaMn cpenK /lpyrnx ycTpo11cTB no.llo6-

/10, ll/ 
aoro T?n1a. • 

B 3axn10qHTe1IbHOl! qacTH naparpa¢a ODCY>K/lBIOTC!I nepcneKTIIBbI np11MeBeBHH SToro 

MeTO}la. 11HTepeCHbIMH B03MO}KHOCTHMH, B qacTHOCTH, HBIISIIOTCll np11Meaea11e ycTaHOBKH /llI!I 

lIOHCKOB /lBOIIHbIX rimep¢parMeHTOB H B 3KCIIepHMeBTBX no UOIICKy KBBPKOB. 
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IlpHM8H8JIBe HCKE_OBblX_KaMeE__<:~BMecTno C qepeHKoBCKHMH cqeTqHKBMH nonnoro 

nornomennu 

qepeHKOBCKHl! cqeTqmt lIOIIIIOro nornOIU8HHH HBII!leTC!I BeCbMB 3¢¢eKTHBIIb1M npn601 

/llIH perHCTpBUIIII H H3Mepe111111 aneprllH )' -KBBRTOB B 81IeKTpOHOB._ Bo3MO>KHOCTH 
0

8TOI 

npn6opa cymecTBeHHO pacm11pm0Tc11, eCIIH lIPHMeJI!ITb ero COBMeCTHO C HCKPOBOI! KBMe] 

TaKaH CIICT8Ma lI03BOII!l8T 113Mep!!Tb He TOIIbKO anepreT11qecKHe, HOH yrnOBble xapaKTe 

THKH SIIeKTpOHOB H y -ltBBBToa, qTo 11B1IS18TCH neo6xo/lBMblM npn pemen1111 nenoro p11na 

}laq ¢H3HKH BblCOKIIX anepr1111. Bonpocau nananxn II IIClibITBHHH TBKHX CIICTeM lIOCBHIUeH 

poll pa3AE!II rnaBbl II. 

311'.cnepHMeHTbl lipOBO/lHIIHCb Ha ycTaHOBKe, KOTOpaH COCTOHIIB H3 qepeHKOBCKoro cq 

3 
qffKa C pB/lH8TOp0M 113 CBHHUOBoro CTeKna p83MepoM 180 X 180 X 300 MM • HCKpOBblX KaMe 

¢onbr0Bb1MII aneKTpO/lBMII II COOTBeTCTByromel! aneKTPOHHol! annapaTypbl. 3anycK IICKPOBb 

KaMep npo113aon11nc11 no cnraany qepeaxoacKoro cqeTqnxa. Han11qne nncxpnMnaaTopa a 1 

lIH ynpaB1I8HH!1 lI08BOIIHIIO HBCTpaHBBTb CIICT8My Ha perncTpBUHIO CODblTHl!, 8Heprng KOT( 

ObIIIB Bblme BeKOTOporo nopora. 

YcTa.e:oaxa o6nyq:anac& B nyqxe rr -Me3oaoa c HMnyn&coM 4,8 fsa/c. PerncTpupc 

IIIICb )' -KBBHTbl OT paClIB/lOB ,r O - M030HOB, PO>K/l3IOIUIIXC!I B lI01Il18TH1Ieaoaon Mum, 

nnn npoaepx11 anepreTHqecxoro pa3pemea1111 cncTeMbl npon3BO/lHnac& ee xan116poaxa ane1 

RBMH, npHCYTCTBYIOIUHMH B KaqecTBe npnMec11 B nyqKe ,, 
-Me3oaoa. Kanu6poBKa nox 

3ana, qTo anepreT11qecxoe pa3pemeane qepeHKOBCKoro cqeTq11Ka cocTaBnHeT !5% 11 ne 

H!l0TC!I CyIU8CTBenao, _ Kor.Ila nepen IICKpOBOI! KaMepol! IIOMemaeTC!I CBBHnOBbll! KOHBepTop 

TOII!llllHOil B 1-2 p8/lllaUIIO~Hbl0 8/lllHBnhI. 

Ilpn npOCMOTpe na penpoeKTOpe "¢0Torpa¢111! IICKpOBOil KBMepbI Dbl/IO ycTaHOBJI0HO, • 

npn TSKOM KOBBepTope DOIIblUBH qaCTb y -KBaHTOB KOHBepTHpyeT Ha Y3Klle sneKTPOH-D 

3HTPOBHbI8 nap!>!, KOMlIOHeHTbl KOTOpb!X paCXO/lHTC!I HaCTOIIbKO Mano, qTo napa BbtrlI!l}lll~ 

KBK onnnoqHbil! Tpex. 3TO OOCTO!ITe1IbCTBO Il03BOIISl0T 113MepHTb yrlibI Bb!II8TB y -KBaH· 

0 -H3 Mllmenn C TOqHOCTblO B cpe}lHeM ~ 0,4 . OTJI11q11Te1IbHOl! qepTOH ycTaHOBKH npH BBCTpO 

ee BB perncTpanHIO )' -KBBBTOB OOIIbIUIIX saeprnl! Ob!IIa TaK)Ke BblCOKB!I CTeneHb lICJ/laBnea: 

¢oHOBb1X 3BlIYCKOB npn !IpOXO,K}leHIIII 3ap!1,KeHHb!X qacTHil ( q11cno TaKIIX 38UYCKOB COCT3B· 

-5 - /12/ 
n11no 4 x 10 oT qncna nana10m11x rr -Me3oaoa ) • 

CpaBBBBB!I npHBe}leBHbie xapBKTepBCTIIKH ycTaHOBKH (a¢¢eKTIIBHOCTb perHCTpann11 

y -KBaBToa, aaepreT11qecxoe II yrnoaoe pa3pemen11e) c xapaxTepHcTnKaMn /lpyrnx npue 

poa,'npenaa3HaqeaHblX /llI!I }leTeKTHpOBaHHll y - KBaHTOB 6on&IIIHX saepr11l! ( liy3b1PbKOJ 

KaMep, 'nllBHeBblX' HCKpOBblX 'xaMep H np.) MO,KHO 38KIIIOql!Tb, qTo OUHCBHHB!I CHCTeMa l 

n11eTCH 0/lBIIM H3 Ha116011ee COBepmeHHblX np116opo'B B aToil o6naCTII. 
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IlpHM8H81J:!!8 HCKpODbIX KaMep COBM8CTll0 C '18p8HKOBCXHMH C'l8T'IHKaMn nonHoro 

nornomenm1 

'lepenxoBcxnll C'l8T'llllt, nonaoro nornomeHnH · HBnHeTCH B8CbMa scpcpexTHBllbIM npe:6opoM 

nnn pere:cTpane:n n ll3Mepennn saepre:n y -1rnallT0B H sneKTp0H0B •. Bo3MOJKHOCTH ,sToro 

npnoopa cymecTBenao pacm11p,n0Tcl'I, ecn11 np11MeHHTb ero coBMecTHo·.c ucxponoll ·xaMepoll. 

TaKaH CllCTeMa ll03B0nneT H3M8pHTb 118 TOnbK0 snepreTH'l8CKll8, 110 H yrnoBbI8 xapaxTep11c-

THXH snexTp0II0B H y -KBaHTOB, 'ITO HBm1eTCH H800XO)lllMbIM npu pemeHHH nenoro pnna 38.;. 

AS'! cpn3HXH BbIC0K!IX SHepre:11. BonpocaM Hananxn H !ICllblTBHHH TSXHX CllCTeM IIOCB!lmeH BT0-

poll pa3nen rnaBbI II. 

3xcnepRM8llTbl npoB0A!lnRCb Ha ycTaB0BKe, X0Topa!! COCTO!lnB. !13 '!8pellXOBCK0ro C'!8T;;. 

3 
'IRKa c pannaTopoM H3 CBllllII0Boro CTeKna pa3MepoM 180 x 180 x 300 MM , llCKp0BbIX KaMep c 

cpon&rOBbIMH aneKTp0ABMll n COOTB8TCTBy10meJI: anexTpOllll0ll annapaTyphl. 3anycx llCKpOBbIX 

xaMep npo113nonnncH no curnany qepeHKoBcKoro c'!eTqnxa. Han11'lne AHCKpHMHHaTopa B ne

nn ynpaBn0BHH noaBonuno HBCTpaRBaTb CHCT8My Ha perncTpann10 CO0bITRJI:, aneprun K0TOpbIX 

6Mna BMme HexoToporo nopora. 

YcTaaonxa oonyqanac& B nyqxe " -Me3011on c HMnynhcoM 4,8 ran/c. PerncTpnpona-

nHCb y -KBaHTH OT pacnanon " O - M830llOB, po)K)laIOmHXCH B nonn:aTnnenonoll: MHW8HH. 

nn!I npoBep~n anepreTn'!ecxoro pa3pemeann cncTeMbI npoH3Bonnnac& ee xannopoBKa anexTpo-

llBMH, npHCYTCTBYIOillHMH · B XB'l8CTBe npHMCCH D llY'!Ke -Me3oHoB. KannopoB!l:a noxa-

3ana, 'ITO 9HepreTH'l8CKOe pa3peweaue '!8p8HKOBCK0ro C'ICT'IHKa C0CTBBnneT +5% H lie M0-

IIH8TC!I cymeCTB8IIIIO, K0r)la nepeA HCKP0Boli KaMepoli noMemaeTC!l CBllllllOBbllt K0IIBepT0p 

Tonmn11olt B 1-2 pa)lHallHOHl!bI8 8AHl!llllbl. 

ITpn npoCM0Tpe 11a p8IIp08KTOpe "q,ororpacpnll HCKp0B0lt KBM8Pbl oblno ycTanonne110, '!TO 

npn TaK0M K0HBepTope oon&WaH 'ISCTb y -KBBHT0B K0JIBepTHpyeT Ha Y3KH8 anexTpo11-no-

3HTp0Hllbl8 nap~. K0Mil0H811TbI K0T0pbIX pacX0AHTC!l JlaCT0nbKO Mano, '!TO IIapa BLirn!lAHT 

KBK OAHIIO'lllbiil Tpex. 3To O0CTO!lTenbCTBO ll03B0n>!eT H3MepHTb yrnhI BbmeTa y -KBBIIT0B 

0 
H3 Mnmel!II C T0'!ll0CTblO B cpe)ll!8M :. 0,4 • OTnH'IHT81IbllOli '18pTOil yCTBII0BKH npn 11acTpollxe 

ee BB perncTpannro y -KBBIIT0B 6onbWHX :aaeprnli 0bma TBKJK8 BbIC0KB!l CT8ll8Hb Il0ABB/1811HH 

cpOHOBbIX 3anycKOB npn npOX0lKA8HHH 3ap11JK8HHbIX 'IBCTHll ( 'IHC/10 TBKHX aanycKOB cocTaB

nmro 4 x 10 -5 OT 'IIIC11a nanaromnx " - -Me3oaoB
1121

). 

CpaBHHBa!l npnBe)l8HHbl8 xapaxTepncTHKH ycTaHOBKH ( acpcpeKTHBHOCTb perHCTpallHH 

y -xBal!T0B, anepreTn'!ecxoe n yr110Boe pa3pemenue) c xapaxTepncTHKSMH Apyrnx npnoo- · 

pon, npeAHB3Ha'!eHHHX Ann neTeKTHpOBBHHH y - KBBJITOB 0OnbWHX 9!1eprHfi ( By3blpbKOBbIX 

KaMep, 'IIHBHCBbIX' HCKpOBbIX ·xaMep H np.} M0JKH0 3aKnIO'!llTb, '!TO 0llHCaHHS!l CllCTeMa HB

/1118TC!l 0AHHM H3 llal!0Onee conepm0l!HbIX npH0OpOB B STOil 00/laCTH. 
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l•faMepeHne nonHoro H JlHp<Pepemrnam,uoro ce'l0HHH o6Meanoro paccennmt rr -Meaonoa 

Ha npoTOHSX C IlOMOlltblO '18p0HKOBCKOro C'leT'IHKa nonnoro no~nomeHHH 

H HCKpOBblX KaMep 

OnHcanne 9KCH8pHM8HTOB no H9Mep8HHIO noruioro B nn¢¢ep8HllH8HbHOro C8'18HHH o6MeH

noro paccenunn (nepesapnnKn) ,,-_Meaonon Ha npoTouax 

rr +p ➔ n+ 
0 

" L....2y 
( l) 

npn HMnyn&ce rr - MeaouoB 4, 1 n 4,8 r:rn/ c conepJKHTCH B rnaae Ill nnccepTannn. Kpo-

M8 C8MOCTOHT8HbHOrO HHTepeca, pesynbTSTbl 9THX 9KCnepnM8HTOB na10T B03MOJKHOCTb H838-

BHCHMOl! npoBepKB Jl8HHbIX, 'nony'leHHbIX npyrnMn MeTonnKaMn. 3aMeTHM snecb, 'ITO npaKTH

'leCKH Bee H3B8CTHbie cel!qac paoOTbl no nepesapnnKe, OblHH cnenaHbl OJlHOl! H Toll JKe M8TO-
,. ( ) /13 14/ 

nnxol! C npnMeaeuneM TOHCTOcnol!HblX 'nnBH8BbIX' HCKpOBblX K8M8p , • 3Ta M8TOJlHK8 

ae HCKHIO'l88T B np1m11nne H8KOTOpol! BblOOpKH COOblTHl! npn H3Mepeunn pacC8HHHH 

30HOB Ha MSHbie yrnw. 

0 
tr -Me-

nnH nsMepennH nonuoro ceqeann peaxunn ( 1) npn HMnyn&ce rr - -Mesouoa 4, 1 ran/ c 

npnMeJrnncn .'lepeHKOBCKHl! c'leT'IHK nonaoro nornomennH1 onncaHHbll! Bb1me. CncTeMa cnnaTHn-

mmnoHHbIX C'leT'IHKOB cnyi,mna nnn MOHHTOPHPOBSHHH ny'IKS H Bbl)l8H8HHH COObITHl! C y -

KB8HT8MH. H3M8p8HHH npOH3BO)lHHHCb pa3HOCTHblM MeTonoM Ha MHmeanx H3 nonnsTnneua H 

yrnepona. - B sKcnepnMeHTe nsMepnncn suepreTn'lecxnl! cnexTp cnyqaea, BbI3BaHHblX nonana-

-- 0 aneM B qepeHKOBCKHl! C'leT'IHK y -KBaHTOB H3 peaKnnl! Tnna: fT + p ➔ n + mrr • 
, /1/ 

B Cil8KTpe aa6n10nancn xapaKTepabll! MSKCHMYM OT • y -KBSHTOB H3 peaKllHB • Ilocne 

BBeneann nonpaBOK aa reOM8TpBIO SKCnepnMeHTa, ¢on ueynpyrnx COOblTHl! H BepoSITHOCTb 38-

nycKa ycTaaoaxn npn npoxoJKJleann 

peaKnnn ( 1) 

y -KBSHTa 6blns nonyqeaa aennqnaa nonaoro ceqeaHSI 

oox = (O, 12 ~ 0,02) MOH. 

, I 16, 16/ /20/ 
3TOT peayn&TaT npHBeneu a pa6oTax ; BMecTe c pesynhTSTSMH pa6oTbl STO 

6bmn nepBble nsMepeang ceqeang peaxnnn nepeaapnJlKH npn oon&mnx aieprnSix. 

Bbmo oneneno TaxJKe ceqeune peaKnnn: 

rr + p ➔ n +'mrr 0 (m•l,2,3 ••• ). (2) 

3Ta oueHKa naeT B811H'IHHY 

on= (2,0 ± 0,2) MOH. 

nnn nsMepeang nn¢¢epeHUnan&Horo ce'leHHH nepeaapSIJlKH npn HMnyn&ce rr -Meaoaoa 

8 

i 
·1 
I 

I 
i 

4,8 •rsa/c npnMemmacb cncTeMa rra HCKpoaol! KaMepbI n 'lepeuKoacicoro C'leT'IRKa nonuoro 

nornomeunn, onncaune KOTopol! 6wno npnaeneuo B npenwnymeM paanene. B sKcnepHMeHTe na-

Mepnnncb saepreTH'l8CKH8 H yrnoBb!e xapaKTepHCTHKH y -KBSHTOB OT pacnanoB 
0 

" 
M830HOB, pOJKJla10mHXC5I B peaKnHH ( 2) • HaMepeam1 npolJ3Bonnnnch pa3HOCTHblM M8TO)l0M Ha 

/17/ 
IIOHH9THH8HOBOl! H yrneponaol! MnmeHSIX • 

<l>oTorpa¢nn HCKpOBOl! KaMepbl npocMaTpHBaHHCb Ha penpoexTope, npn 9TOM OTQHpanHCb 

cnyqan, xorna B KaMepe 6blno aaperncTpnpoaaao nBa y -KBaHTa. Ha pnc. 4 npnaeneao 

saepi-eTnqecKoe pacnpenenem1e STHX cnyqaea, nonyqeaHoe npn BbI'IHTaBHn coOTBeTcTBy10mHx 

pacnpenenennl! OT CH2 n C Mnmeael!. nnn cpaaaeam, snecb JK8 _npnBeneHbl Kann6pOBO'lilbl8 

Cll8KTpb1, nonyqeauble npn o6nyqeann yCTSHOBKH sneKTpoaaMn C HMIIYHbCOM 4,8 raBlc. KaK 

BHllHO H3 pncynxa, B saepreTH'leCKOM cneKTpe HM8eTC5I '18TKHl! nnK, 005I3aHHb!l! , pacnanaM 

,r O -M830HOB H3 peaKUBH ( 1) • 

Pacnpenenenne yrnoB paaneTa MeJKJly nByMn y -KBaHTaMn, nocTpoeHaoe nnn cny'la-

ea, 9H8prng KOTOpblX np8Bb1mana 3,6 rsB (Ha'lano IIHKa B sHepreTH'leCKOM cneKTpe), B npe

l'.(8nax omnooK H3M8p8Hnl! cornacyeTC5I C T8M, KOTOpoe Ob!HO BbI'IHCneao HCXOl'.t5I H3 KHHeMa

THKH p88KllHH (1). 

Ha pnc. 6 npnaeneHo nn¢¢epeunnanbHoe ceqeane nepeaapnnKn B ennunuax KBanpaTa 

nepenauuoro HMnyn&ca - t _. Xon ceqeunSI B oomHx qepTax cornacyeTcSI c naHHblMH, nony'leH
/ 13 14/ 

HblMH npn npyrnx 9H8prH!IX MeTonoM HHBH8BblX IICKpOBblX KSMep ' • Bennqnua C8'18HHH 

nepesapnnKn Bnepen, ycpenueuuaSI no HHTepBany O ~ It I -~ 0 ,1 , paBHa 

~ (t = 0) 
dt 

nnn B ennunnax Tenecuoro yrna ( c.u.) 

(0,49 + 0, 1) MOH/ (raa/c)
2

, 

~ (0°) = (0,33 +0,07) M5ulcTep. 
d0 -

do 
3TO 3Ha'leHH8 cornacyeTC5I B npenenax omnoKH C B8HH'IHHOH d0(0°),pacc'IHTaunol! Ha OC~OBa-

+ -HUB nncnepCHOHHblX COOTHomeunl! H H3BeCTHblX naHHblX O IIOHHblX ce'leHH5IX fT p - H fT p -

B3aHMonel!cTBlll! 
/23/ 

Ilonuoe ceqeane peaKunn (1), HOAC'IHTaHaoe c y'leToM reoMeTpnn sKcnepnMeHTa n naa
/13/ 

HbIX paooTbI no nn¢¢epeHUnan&HoMy ceqean10 nepesapSIJlKH npn 6on&mnx : I i I , paBHO 

o ex = (0, 11 ~ 0,02) M6a. 

C IlOMOllthlO BKHIO'leHHoro Ha aHTHCOBll8)l8HIIH CllHHTHHH5IllHOHHOro C'leT'IHKa TaKJKe H3Mepnnocb 

nonuoe ceqeane peaKunn (2). Ono oKaaanocb paBHbIM: 

A"',I-.1-:, 
On = ( 1,3 + 0,2) MOH. 
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Oocy)KJleHne nMe10mnxcH B HSCT0!lmee apeMH 3KcnepnMeHTSnbHblX ,[IBHHbIX H paanH'IHblX 

TeopeTH'lecKnx Monenen, 0THocHmnxcH K peaKunn nepeaap!!nKn, coneplKHTCH ao BcTynnTenb

Holt 'ISCTH rnaBbl Ill • 

Hayqeane peaKunn nepeaapnnKH B nponaaoaolt nyablpbK0Bolt KaMepe 

Hay'l8HH8 nepeaap!!.[IKH B nyablpbKOBOlt KaMepe naeT eme onay H838BHCHMYIO npoBepKy 

,[ISHHblX, TI0ny'l8HHblX npyI"HMH M8TO.[IHK8MH. nnH H3Y'l8HH_H p88KUHlt C pOJKJl8HH8M y -1rnau-

T0B ny'lme BC8I"O nonxonnT nponaH0BaH nyablpbK0BSH KaMepa, KOTopaH coneplKHT ,[10CT8TO'IH0 

MH0I"0 CBO0O,[IHbIX B0.[I0p0.[IBblX 8T0M0B, O0il8,[188T cpaBHHT8IlbH0 0OilbWOlt sq>(j,eKTHBHOCTblO 

perncTpaunn y - KBSBT0B H noaaonHeT C xopomelt TO'IH0CTbIO H3M8pHTb HX .yrn0Bbl8 H 

3HepreTH'l8CKHe xapaKTepHCTHKH. 

PeaynbTSTbl nay'leHHH peaKunn ( 1 ) B nponauoaoll nyabtpbK0Boll KaMepe npn nMnynbcax 

11 -Meaoaoa 4,0 n 7,6 raa/c npnaon11TC!I a 'leTBepToll rnaae nnccepTaunn. OnuoapeMeBao 

C peaKuHelt nepeaap!l,[!KH 0blnH H3Y'l8Hbl T8KlK8 peaKUHH C p0JKJl8HH8M H8CK0ilbKHX 

30H0B H oueueuo C8'18HH8 peaKUHH 

0 

" + p .. n + L2r 

0 
ft -Me-

(3) 

. /18/ 
XpoBonorn'lecxn nepaol! obma Bbmonaeaa paooTa npn 7,6 raa/c ( 1982 r.) • B paoo-

Te obma cnenaaa oueBKa aepxaelt rpaHHUbl ce'leBnH peaxunn (1). B TO BpeMH caeneault o 

C8'18BHH nepeaapH.[IKH npe oom,wnx auepI"HHX U0'ITH B8 oblno, H3B8CTHbl 0b!IlH TOilbKO oaeu-
/21/ • 

KB STOI"0 C8'18BHH npn H8K0TOpblX aeeprnHX 

B paooTe ncnonb3oaanncb (j,ororpa(j,ne, nonyqeeebte ua 24-nnTpoaolt nponaeoaolt KaMe-

pe nB3 OHHH. TTpn npocMoTpe oTonpanncb roanMoneltcTBnH ft -M830BOB, B K0TOpbIX Be 

oopaayeTCH aapHlK8H.HbIX '18CTHU ( TBK H83blB88Mbl8 "HOnb-nyqeBbl8 CO0blTHH") • OTM8'18IlHCb 

T8KlK8 aneKTp0HH0-ll03HTpOHHbl8 .napbl OT K0HBepcnn y -KBBHTOB0 ncxon11mnx ua TO'IKH 

aaanMonel!CTBHH. naalKJlbl 6i,mo npocMoTpeeo · oliono 30000 (j,oTorpa(j,nl!. Aeanna cnyqaea, 

C0llp0BOJKJl8IOmHXCH nayMH y -KaanTaMn, noKaaan, 'ITO nn11 aepxuelt rpaunabl ce'leHHH ne-

peaapanKH nony'l88TCH 3H8'18HH8 

u.,. ~ 0,2 MOH. 

IlpH ST0M 0blilO yqTeHo, 'ITO '18CTb OTOopaHHblX CilY'l88B HBIIH8TCH B38HM0.[18l!CTBHHMH 

C 11,[!paMH yrnepona. PaanH'IHbl8 oueBKH nOK83bIB8IOT, 'ITO nonH 3THX cny'!aea C0CT8MH8T 

0K0no 30%. 

nns Cp8AH8H MHOlK8CTB8HHOCTH ftO .,;M830HOB, polK.[latomHXCH B peBKURH (2) 0 OblnO no-

ny'l8HO 3H8'l8HH8 N = 2,8 + 0,2. 3TO cornacyeTCH co cpenael! MHOlK8CTB8BH0CTblO 11°. -

10 

I 

··~~ 

M830B0B1 Bbl_'IIICil8HH0lt no CT8THCTH'l8CKOlt T80pHH MB0lK8CTB8BHOI"0 pOJKJl8HHH ( rt a 3). 

Bbmo nocTpoeuo TBKlK8 aBepreTH'lecKoe pacnpeneneaue y -KBBBToa a naoopaTopuolt enc-
0 

T8Me u yrnoaoe pacnpeneneeue ft -M830H0B B CHCTeMe ueuTpa HH8PllHH. 

Hay'l8BH8 pe8KUHH ( 1) npH HMnynbC8 ft -M830H0B 4,0 r3a/c npoaonHnOCb ua STOit lK8 
/19/ . 

nyablpbKoBolt KaMepe • Bb!no npocMoTpeuo oKono 128000 (j,ororpa(j,Hit. OTliapanncb Bom,-

n}"l8Bb18 CO0blTHH, COllp0BOJKJl8IOWH8CH y -KBaHTBMn, K0T0pble oopaaoaann aneKTpoe-noan-

TpOBBbl8 napbl B a(j,(j,eKTHBBOM OO'b8M8, K8M8pb1. nm1 CO0bITHit C .[IBYMH y -KB8BT8MH on-

penen11nacb nx sq,(j,eKTHBHaH Macca. nnH nanbeeltwero aHanaaa oToupanacb cny'laH, a(j,(j,eKTua-· 

HBSI M8CC8 K0TOpbIX paBHHnacb M8CC8 11 ° -Me3oaa. 

Cpaaueeue HMnynbc0B u yrnoa BblneTa 1t O -M830H0B C KHH8M8TUKOit p88KllHH ( I) no-

Kaaano, 'ITO '18CTb cnyqaeB 0TB0CHTCSl,K aTOl! peaKUHH. C yqeTOM a(j,(j,eKTHBHOCTH peI"UCTpa~ 

llHH 11° •M830H0B nonuoe C9'18HH8 nepeaap~,[!KH 0KaaanoCb paBHbIM 

"ex (0,17 + 0,08) MOH. 

3Ta BenH'IHH8 cornacyeTCSI C ABHHbIMH, nonyqeHHblMH C noM0mbIO '18p8HK0BCK0I"0 y -

cneKTp0MeTpa U npHB8,[18HHbIMH Bblme. 

Ha UM8IOWHXCH ,[18HHblX M0lKH0 0blilO T8KlK8 0ll8BHTb B8pXHIOIO I"p8HHllY C8'18HHSI peaK
/22/ 

llHH (3). ·3roT aonpoc npencTaBmm HBTepec B CBSl3U C T8M, 'ITO B pa60T8 0btnO nony'le-
u (yp .. a,,0) 

BO 0TH0W9BH8 C8'18BHit ,,0 a 40 npHMepeo npu TOil lKe SBepruu B CHCT8M8 ll8B-
(7 (yp .. D ) 

Tpa nBepuuu, 'IT0 u nn11 cnyqa11 11:-p -BaanMoneitcTBHH npu pc - 4 raB. Hawa oueuKa 

no1taaana, '!TO ce'!eBue peaxuuu (3) M8BbW8 unu paBH0 ·ceqeBHJO peaKUHH ( 1). 

CpenBHH MH0lK8CTB8BB0CTb 11°-MeaoBoB B peaxuuu (2) 01t~aanacb paBBoit 1,6:!:,0,2. 

Bb!nn nocTpoeBbt HMnym,cBble u yrnoBble pacnpenenemts 11° -MeaoBoB B naoopaTopuoit cuc-

TeMe u B ·cucTeMe ueBTpa Mace (cM. puc. 8a,6), a TB1tlKe pacnpeneneuue 11° -MeaouoB no 

nonep8'lBblM HMnynbCBM. 

OTMeTHM, 'ITO 8TH peaynbT8Tbl HBIIHJOTCH (j,aKTH'l8CltH nepBbIMH CB8.[18HHHMH_0 p88KllHHX 

C p0lK.[18HH8M B8CK0m.KHX 

HHH sq,(j,eKTHBHblX Mace 

11° -M830B0B,n0ny'l8HBblMH M8TOA0M B91l0cpencTB8BB0I"O H3Mepe

tt0 -M830H0Bo HM8BWU8CH ,[10 CHX nop B nHTepaType CB8.[18BHSI 06 

STHX peaKUHSIX 0CH0BblBBnHCb O0bl'IHO ea K0CB8HHblX M8T0.[18X oueuxu CB0itCTB 

BOB• 

OCHOBHbl8 .l!,!!&nl,T8Tbl 

11° -Meao-

PaoOTbl, H3Il0lK8HHbl8 B nuccepTauHn, ObtnH. BblllOilH8Hbl B nepuon 1967-1985 I"I". ne

pe'lncnuM OCHOBHble peayn&TaTbl STHX pa6oT, npuneplKHB8HCb B 0CH0BB0M xpouonOI"H'l8CKOI"O 

nopsnxa. 

1. HccnenoBaHbl cqeTable xapaxTepHCTHltH nno~xo-napannen&Horo ucxpoooro C'l8T'lHKa, 

n 



aanonaeaaoro CM8Cbl0 aproaa H s<pnpa, B p8)KHM8 UHTaHHH DOCTOHHHbIM H HMnynbCHblM aa

npB)K8HH8M. B HMnynbCHOM ynpaBnHeMOM pe~HM8 nnTaHHH (c ODHOBp8M8HHOfl nonaqefl noc

TOHHHOro HanpH)K8HHH H& 9Jl8KTpODb1) s<pql8KTHBHOCTb C'l8Ta nocTnraeT MaKCBMyMa npn nayx 

aaaqeHnax nocToaaaoro aanpg)KeHHg xorna nocnenaee 15nnaxo x Hynro nna xorna oHo 15nHaKo 

K nopory cTaTH'lecxoro npol5oa. 

2. HccnenoaaBbl npoCTpaHCTB8HHbi8 H apeMenHbl8 xapaKT8pHCTHKH HCKpOBblX KaMep C 

M8)KDy;n8KTponnbIMH aaaopaMH 2-4 NIM H paanH'lHblMH nanonHenHHMH (cyxofl aoanyx, B03-

nyx + apron, apron-+ opraHBqec1rne nol5aaxa: a11eToH, sq,np, cnHpT). OmnManbHb1e xapaK

TepncTHKH KaMepbi ( s<p,j,eKTHBHOCTb llpQM8JKyTKa - 0,95, Bp8MH naMBTH - 0 18 MKC8K, cpen

H8KBanpaTH'lHbl8 paal5poc acxp - 0,22 MM) nonyqef!bl npa aanonaeHHH 96% aproaa + 4% 

cnHpTa a-npoMeJKyTKe 4 MM. TTpa nooaaneHHH K aproHy snexTpooTpH11aTenbnofl nooaBKH 

(napbl a11eTOHa) o15napyJK8HO HBn8HH8 yM8HbW8HHH Bp8M8HH naMHTH KBM8pbl B OTCYTCTBH8 

oqamaromero anexTpnqecxoro nona. 

a. Ha OCHOBaH'nn nonyqeHHblX xapaKTepncTHK HCKpOBblX C'l8T'IBKOB H KaMep Oll8H8Hbl 

nna npnMeHaarunxca raaoBbIX cMecefl nex0Top1,1e nocTOHHHb1e, xapaxTepnayromne nponeccbI a 

HOHH30BaHHOM raae: -KOs<p<pHI1H8HT HOHH:,3allHH a • CKOPOCTb npeflqia snexTpOHOB H HOHOB 

• Y n-ceqegne aaxaaTa snexTpOHOB MonexynaMH a11eT0Ha. 

4. Paapal5oTaHa n HCllb!TaJia ycTaaoaxa nna coaMecTaoro o15ny'leHHB ircxpOBbIX n sMyn&

CHOHHHbIX KaMep. YcTaHOBKa ll03BOnH8T HaXODHTb M8CTO axona .'IHCTHH B sMyn&CHIO no KO

opnnHaTaM Tpexa· B HCKPOBOfl KaMepe. To'!HOCTb '11eneyxaaaHHSI' COCTaBnHeT B cpenaeM 

+ ·0,4 MM. B YCTHHOBK8 npenycMoTpea noaopOT SMynbCHOHHofl KHM8pb1 B npo11ecce oonyqe

HHH, '!TO noaaonaeT 3HH'lHTen&_HO yaenH'lHTb nonyCTHMYIO aarpyaKy KaMepbl • 

5. PaapaOOTaHa M8TODHKa D8T8KTHpOBHHHH y -KBHHTOB C UOMOII!blO HCKpoaofl Ka-

Mepi,1 H qepeaxoacxoro cqe~'!HKa nonHoro nornomeana. TaKaSI circTeMa noaaonaeT H3MepHTb 
0 

- yrnbl Bbin8Ta y .;.KBHHTa C TO'lHOCTblO :'.: 0,5 H saeprHH y -xaaHTOB C TO'lHOCTblO 

+5% B oonaCTH SHeprnft-3-5 fsB llpH XOpomeft s<p<p8KTHBHOCTH perHCTpallHH y -KBaHTOB. 

AnnapaTypa M0)K8T Ob!Tb HacTpoeaa TaKHM ol5pa3oM, 'lTOObl perHCTpHpoBaTb y -KBHHTbl 

B onpeneneHHOM_ HHTepaane saeprnn. 0TnH'lBT8nbHOli qeprofl CHCT8Mbl HBnHeTCH TaKJKe Bbl-
- . • - . . . -5 -

COKaH _CT8ll8Hb n_onaaneHHH aapH)K0HHblX "!aCTHH ( 4 X 10 OT 'lHCna nanaromnx " -Meao-

HOB) .-

6. H;;iMepeHo nonHoe ceqegire peaKHHH nepeaapanxn " 

HMnyn&ce " - -M830HOB 4. 1 ran/ C M8TODOM qepeHKOBCKOro 
' . 

-M830HOB aa npOTOHaX npn 

y -cnexTpoMeTpa. 

7. HaMepeao nonaoe H n:e:<j,qiepea11nan&aoe ceqea:e:e nepeaapHDKH np:e: nMnyn&ce " 

M830HOll 4;8 fsa/c M8TODOM HCKpOBblX K~Mep, llpHM8HH8MblX COBM8CTHO C '18p8HKOBCKHM 

C'l8T'IHKOM nonaoro nornomeHHSI. 

8 •. B nponaaoapli nya1,1p&xoaoli KaMepe nayqeabl peax11:e:1r THna rr - + p ➔ n + m" 0 

12 

npH HMnyn&cax " -Meaoaoa 4,0 H 7,5 rsa/c. nonyqeao nonaoe ceqeaire peax11an nepeaa-

pHDKH- np:e: 4,0 rsa/c H 011eaeaa aepXHHH rpaan11a aroro ceqeairSI npn 7,5 rsa/c. OneaeHo 

oeqeaae peaxnnn " - + p ➔ n + 11° npH nMnyn&ce 4,0 fsa/c. Ilonyqeai,1 yrnoable n saepreTn-

qecxire pacnpeneneaira "o -M830HOB B peaKllHH " + p ➔ n + m"
0 H onpeneneao aaaqeane 

MHOJK8CTB8HHOCTH "o -M830HOB B 3T08 peax11Hn. 

OcaoBHbl8 MarepnanbI nnccepTa11nn Oblnll nonO)K8Hbl Ha M8)KDyHaponHblX- KOH<pepeannax 

/4,15/ - /9 12 16 17-19/ 
no <pnanxe Bbicoxnx aaeprnli 1982 n 1984 rona H ony15_nnxoaaHbl B paooTax ' ' ' · • 

n n T e p a T y p a 

1. n.B.Cnm,aecTpoB. nannOMHaH paOOTa, MrY, 1958. 

2. M.M. na116a, B.X. BonblHCKBli. )l(ST<P, 37, 906 (1959).· 

3. Spark Chamber Symposium. Rev. Sci. Instr., ~ 5 { 

4. A.S. Dvoretsky, V.A. Kazakov, I.V. Kolesov, Yu. Oravets, I.I. Skril, V.F. Sikole-nko, L.V. Silvestrov, 
N.S. Frolov And M.S. Khvastunov. Proceedings of the 1962 Conference on Instrumentation f~r High-Energy 

Phys. 'l:17. Amsterdam, 1963 • 

5. G. Charpok, L. Mossonet. Rev. Sci. Instr. 34, 644 { 1963). 

6. H.H. fpoMoaa, B.H. Hnxaaopoa, r. TTeTep, A.4>. nncapea. TTpenpHHT OH.HH, P-1498, 

nyoaa, 1984. 

7. H.A. fonyTBHH, 10.B. 3aaeat:KHil, 10.P. nyKCTHHbW, 3.0. 0KOHOB, r.r. TaxTHMbIW8B, 
B.H. YcTHHOB, B.M.· lllemyHOB. TTpenpBHT OH.HH, P-1814, nyl5aa, 1984. 

8. M.H. nalioH, B.X. BonbIHCKHil, M.H. TToTanoa, nTs N, 3, 135 ( 1984). 

9. E.c. Eacoaa, A.C. BoB8HKO, Y.r. fynHMOB, B.r. KoneCHHK, T. CTaHeBCKa, n.B. Cirn&
B8CTpOB, a.~ CxJKHll'lHK, Croll lOa-qaH, M.c. XaacTyHOB. TTpenpHHT OH.HH, 1942, nyo

aa, 1965; nTS l , 73 ( 1966). 

10. I. Ficher, G.T. Zorn. Nucl. Instr. and Methods, 20, 282 { 1063). 

11. B.G. Duff, D.A. Gurbutt, W.T. Toner. Nucl.fostr. and Methods.,29, 351 (1964). 
12. M.A. AanMoa, B.r. Konecairx, B.C. naaTyea, ·n.B. Cnn&aecTpoa, M.H. XaqaTypsH. 

npenpBHT OH.HH,P-2436, nyoaa, 1965. • 

13. I. Manelli, A. Bigi, R. Carrkra, M. Wah ling, L. Sodickson. Phys. Rev. Letters, 14, 408 { 1965). 

14.·A.V, Strling, P. Sonderegger, I. Kirz, P. Falk-Vairant, 0. Guison, C. Bruneton, P. Borgeapd, M. Yvert, 

I.P. Guillund, C. Caverzasio, B. ·Amblard. Phys. Rev. Letters, !!, 763 { 1965). 

15. M.A. A3HMOB, H.M. 
E.· CnoBHHCKHii, 

ponaaH KOH<pep8HllHH 
·mas. 

fpaMeHHUKHii, n.c. OxpHM8HKO, B.C. naaTyea, n.B. CHnbB8CTpoB, 
3. CTpyran&cxnli, M.H. Xa'laTypsa, H.B. lfyaHno. · XII Me)KilyBa
no ¢naaxe BhICOKHX 'sHeprHii, T. 1, 145. AToMHanaT, MocKBB, 

16. M.A. AanMoa, B.C. naaTyeP, n.B. CHn&aecTpoa, M.H. XaqaTypsa, H.B. lfyanno. 
npenpHHT 011.HH, P-1782, nyoHa, l964j HnepHaH <pnanxa, l , 145 ( 1965) • 

17. M.A. AaHMoB, E.C. Eacoaa, Y.r. fynaMoB, K.P. HraMl5epnHeB ,B.r. KonecHHK, B.C.rtaa
Tyea, n.B. CHnbB8CTpOB, M.H. Xa'laTypHH, TTpenpHHT OH.HH, 2592, nyoaa, 1966; 

n11c&Ma B penaKUHIO )l(ST<P, l!.' 338 ( 1966). 

13 



[. 

18. P.A. ApunoB, B.r. fpHmHH, n.B. CunhB8CTpoB, B.H. CTp8llhUOB, )!(3T<I>, £i, 394 ( 1962); 
IlpenpHHT' OIHUf, P-828, ny6Ha, 1962. 

19. B.r. fpHWHH, a.rr. KHcTeHeB, n.K. KonblJTOBa, A.r. Kpaaeauoaa, My U3JOHh, B.Jl.Psi6-
UOB, n.B. CunhB8CTpoB. IlpenpHHT OHHH, P-2361, ny6Ha, 1965. 

20. M.A. Wakling, I. MoneHi, L. Sodickson, 0. Fackler, C. Ward, T. Kan. E. Shibata, D. Frisch. 

XII MeJK.t1yHapo1tHaS1 KOHq>epeHnHSI no q,nanKe aucoxnx aHeprnll, T. I, 115, Mocxaa, 
ATOMH3ABT, 1966. 

21, G. Bellini, E. Fiorini, A. Orkin-Lecourtios. 1962 International Conference on High-Energy Physic.
1
586. 

Geneva, 1962. 

22. R, Alvorez, Z. Bar- Yum, W. Kern, D. Luckly, L.S. Osborn, S. Tuzzuri, R. Fessel. Phys. Rev. Letters, 
12, 710 (1964 ). ' 

23. G. Hohler, I. Giesecke. Phys. Letters, ll, 149 0964). 

Pyxonnch nocTynnna B H3AaT81!bCKHll OTAen 
10 aarycTa I 866 r. 

14 

1'! 
,c • 
~ 

QS I\ 
,i 

f,0 

\l 
3(/ 

$00 

., g_ 

.11: 
fOO f5() 6 

I,, 

V 
1000 /JOO G. 

Pnc. I, 3anHCHMOCTh aq,q,eKTHBHOCTH HCKponoro npoMeJKyTKa OT BemPIHHbl llOCTO>IHHOro 
O'iHWSJOIItero nanp>rlK8HHSl , KpHBbI8 0Tnoc>1TCSl K Cll8AYJOIIIHM yc110BU>IM. 

Hanonaenne 

I. Apron + 6,6% a¢npa 

2. AproH + 4% cnnpTa 

8. Apron + 4,6% aneHTOHa 

Sa. 

4. Cyxoll B03AYX 

5. 

naaneHHe 

I BTM 

I aTM 

BTM 

0,5 STM 
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BenH'iHHa MeJKityanex- 3aitepJKKa n/a 
Tponaoro npoMeJKyTKa HMnynhCa 

4 MM 0,8 MKC8K 

4 MM 0,8 MKC8K 

8 MM 0,8 MKC8K 

2 MM 0,8 MKC8K 

2 MM 0,8 MKC8K 
,, 40 MKC8K 
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3aBHCHMOCTb a<pcpeKTHBHOCTH HCKpoBoro npoMeJKyTKa OT aa11epJKKH BbICOKOBO/IbT

HOro HMnyn&ca ( O'IHII!SIOII!00 · Hanp>IJK0HHe OTCYTCTByeT), KpHBbl0 OTHOCSITCSI K 
TeM JKe ycnoausrM, 'ITO H Ha pnc, 1, 
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Pnc, 3a) H 6) - pacnpe11eneHHe OTKIIOH0HHll yrnoB H KOOp/lHHST Hal!AeHHb!X CII0AOB OT HX 

pac'!eTHbIX 3H8'10HHll, a) - paa6poc HCKp B HCKpOBblX npoMeJKyTKSX AIISI Tex JKe 

cnyqaea, 06oauaqeunsr: Aa AO - paanocTb naMepeHnoro n pac'leTuoro 

aHaqeansr 11nsr nnocKoro yrna n yrna norpyJKeunsr cne11a; Ax ~Z - paa-

HOCTb H3M0p0HHOro H pac'!eTHOrO 3H8'10HHSI KOOPAHHaT, cne11a B ll/IOCKOCTH, 

nepneHHHKylIHpHoll K HanpaBII0HHIO cnena; Bx 8z - OTKIIOH0HHe no 

COOTB0TCTByIOII!HM OCSIM cpenuell HCKpb! OT npHMoll, npoaeneHHOll qepe3 ABS 

Kpal!Hne HCKpbl, 
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Puc. 4_ a) -8HepreTU'l8CKUi! cneKTp sneKTpOHOB C UMnynhCOM4,8fsB/c B OTCyTCTB~e KOH
BepTopa ( 1) u C KOHB8pTopoM U3 10 MM CBUHila ( 2}' 6, - 8HepreTU'l8CKUi! 
cneKTp cnyqae~ C IlBYMH y -KBBHT8MU. 
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