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1. BBe.ctemie 

K' H8CTO.IIllleMy BpeMeHH ony6nHK0B8HO ym:e HeMano 9KCnepHM0HTanbHblX 

pa6oT, noCB.IIlll0HHblX onpe.cteneHHID nHBH0B0ll a¢¢eKTHBHOCTH perHCTpaUHH qac

THU B HCKpOBblX KaMepax11- 71 •· .0.ctHBKO B 9THX pa6oTaX npH H3yqeHHH a¢¢eK

_THBHOCTH npHM0H.IInHCb KaMepb! C ae6onbll!Oii nnorua.ctbID aneKTpO.ctOB, pa3-

M0pb! Mem:aneKTPO.ctHbIX 3830pOB B KOTOpbIX 6binlI -SaKn10qeHbl B .ctBYX 

HHTepBanax - .cto 1 CM H CBblll!e 5 CM. 8THMH H?cne.ctOBBHH.IIMH 6bmo ycTa

HOBneao, qTo KaMepb! C He6onblllHMH Mem:aneKTpO.ctHblMH 3a3opaMH o6na.ctaIOT 

Bb!COKOH a¢¢eKTHBHOCTbID nHlllb npH perHCTpaUHH He6onbIIIOro qHcna qacTHU -

He 6onbll!0 .ctBYX-Tpex, Tor.eta KaK KaMepbl C sasopOM- 6onee 5 CM IIM010T 

cTonpoueHTHYID a¢¢eKTHBHOCTb npH perHCTpaUHH npaKTHqecKH nro6oro qJicna 

qacTHU, no.ct nHBH0BOii a¢¢eKTHBHOCTblO perHCTpaUHH qaCTIIU B HCKpOBOii Ka

Mepe IlOHHMaeTC.II BepO.IITHOCTb O.ctHOBpeMeHHOH perHCTpaUHH B O.ctHonpoMem:y

TOqHOH KaMepe HeCKonbKHX qacTHU, npoXO.ct.lIIUHX 9TOT npoMe)KyTOK B HHTep

Bane BpeMeHH, M0Hbll10M pa3pema10ruero BpeMeHH KaMepbI. Haii.cteHHa.lI CHnb

H8.II 38BHClfMOCTb nHBH0BOii acpcpeKTHBHOCTH HCKPOBbIX· .KaMep OT BenJiqJIHbl 

Mem:aneKTPO.ctHoro 383Opa nopO.ctHna ecTeCTBeHHbiii Bonpoc O MHHIIM8nbH0:1i 

BenHqHHe 383Opa. 8TOT Bonpoc MOm:HO ccpopMynHpOBaTb cne.ctyIDIUHM o6pa30M! 

npH K8KOii MHHHManbHOii BenHqHHe Me~aneKTpo.ctHoro 383Opa nHBH0B8.II acp

¢eKTHBHOCTb perHCTpaUHH qacTHU B KaMepe OCTaeTC.II erue .ctOCT8TQqHo Bhl

COKoii? PeIIIeHHe TaKoro BOnpoca HMeeT 6onbll!Oe npaKTHqeCKOe SHaqeHHe, 

TaK K8K HCKpOBble KaMepb! HaXO.ct.lIT BCe 6onee IIIHpOKOe npHM0H0HHe B Ollhl

Tax Ha ycKopHTen.11x npH H3yqeHHH MHoroqaCTHqHb!X peaKUHii, nn.11 yc,nell!HO

ro Bb!IlOnHeHH.II T8KHX 9KCnepHM0HTOB HCKpOBble K8Mepbl .ctOn)KHbl o6na.ctaTb, 

C O.ctHOH CTOpOHbI, BbICOKOii nHBH0BOH acpcpeKTHBHOCTblO Ii, C .ctpyroii CTOpOHbI, 

HM0Tb Manhre pa3pelllaIDIUH0 BpeMeHa~ TTepBOMY ycnoBHIO, KaK H3B0CTHO, xo-
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pOllIO YllOBneTBOpSIIOT KaMepbl C 6onbllillMll Me:lKsneKTPOllHbIMll 3a3opaMll, 

BTOpOMY - KaMepbl C ManbIMll 3a3opaMll. OTCIO)la SICHO, KaK B8)KH0 3HaTb on

TllManbHYIO eenll"illHY Me)K:3neKTPOllHOI"O 3830pa, npa KOTOPOM B K8Mepe eme 

coxpaHSieTCSI s#eKTHBHOCTb,llOCTaToqHo BbICOKaSI JlnSI 0/lHOBpeMeHHOll peI"HCT

paUllll HeCKOnbKliX qaCTHU. nneHeBaSI scpcpeKTHBHOCT~, KaK xapaKTepllCTHKa 

liCKpOBOH KaMepbI, nnoxo nO)l)laeTCSI TeopeTuqecKOMY onpe)leneHHIO, TaK ·K8K 

npouecc pa3BllTHSI pa3pSI)la B I"a3e no cnelly "i8CTHUbl 38BHCllT OT MHOI"liX 

TPYllHO yqHTbIBaeMbIX napaMeTpOB - )laBneHHSI li COCTaBa ra3a, xapaKTepHCTH

Kli HMITYnbca a HaqanbHOH nnoTHOCTli aneKTPOHOB. CymeCTBYIOIUlie Teoom/
8 •91 

acpcpeKTliBHOCTli perncTpaUHli "i8CTHU B liCKpOBOll KaMepe HOCSIT KaqecTBeHHblll 

xapaKTep li npHI"OllHbl nHllib )lnSI rrpaonH)KeHHOH <;>UeHKH. 

UenbIO Jl8HHOH pa0OTbl SIBHnOCb 3KCIIepHMeHTanbHOe onpe)leneHne onTH

ManbHOI"O 383opa Ha OCHOBe H3yqeHHSI nHBHeBOll acpcpeKTHBHOCTH KaMep C Me)K

sneKTPOJlHblMH 3830p8MH OT 1 JlO 5 CM. 

HapSillY C 3TOH rrpo6n~MOH CTaBHn8Cb TaK)Ke 38)l8"i8 IIOJlpO0HOI"O accne

ll0B8HliSI 38BliCliMOCTli nHBHeBOH acpcpeKTHBHOCTH KaMep C 3830pOM, no Bena

"iHHe 6nH3KliM K OIITHMSnbHOMY' OT Bennq11Hbl oqamaiomero rronSI H speMeHll 

3allep:lKKli Bb!COKOBOnbTHOI"O liMIIynbca. OcHOBHOe BHllM8HHe npH 3TOM 0binO 

cocpellOTO"ieHO Ha KaMepax c 6onbIIIOH nnomallbIO sneKTPOllOB. Bee onbITbl 

npoBOllllnHCb Ha qacTuuax KOCMHqecKOI"O li3ny"ieHHSI li rrpoTOHHOM rryqKe CHH

xpouuKnoTpOHa n.Hn Ol1.Hl1. 

2. OrrpeJleneHHe orrTHManbHoro sasopa 

ilnSI HCCne~OB8HliSI 38BliCHMOCTli nHBHeBOH 3cpcpeKTHBHOCTli OT BenaqHHbl 

Me)K:3neKTp0JlH0I"O 3830pa 0bino H3I"OTOBneHO HeCKOnbKO cepnu 0/lH0IIpOMe)Ky

TO"iHbIX KaMep ( MOJlyneu). KaMepbI nepeou cep1rn uMenn Me:lKsneKTPOllHbIH 

3830p paBHblll 1 CM, BTOpOH - 1,5 CM, TpeTbeH - 2 CM, "ieTBepTOH - 2 ,5 CM, 

nSITOH - 3 CM n ineCTOH - 5 CM. Tinomallb sneKTpO/lOB y BCeX KaMep 0bma 

OllHHaKOBOH H COCTaBnSina 135 X 145 CM
2 • l13MepeHHe 3cpcpeKTHBHOCTH npoBOllH

nOCb B )lBa 3Tana. B Haqane· nHBHeBaSI 3cpcpeKTHBHOCTb H3yqanacb IIPH Hynesou 

3aJlep)KKe nMnynbca n Hyneeou een11q11He oq11maromero nonSI. 3neKTpH"ieCKHe 

HMIIynbCbl C RC - reHepaTopa no1laBan11Cb Ha KaMepbl C n0MO!UbIO K0p0TKHX 
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COeJlHHHTenbHblX IIp0B0)l0B. nnaTenbHOCTb cppOHTa liMIIynbCOB He npeBbllliana 

12 HCeK, a BpeMSI cnalla - 1,5 · 10~ 7 
ceK. AMrrn11Ty1la liMnynbCOB )lnSI. n11Ta

HliSI Ka)KJlOH cepaa KaMep IIOJl0!ipanucb 0~113KOH K rrpo611BHOH. COBOKynHOCTb 

3THX ycnOBHH o6ecnequsana B 0IIb!Tax nonyqeH11e Bb!CQK0H nnBHeBOH 3cpcpeK

THBHOCT!i. Uenbro -BbIIIOnHeHliSI OIIblT0B Ha 3T0M 3Tarre nccne)l0BaH!ill SIBnSin0Cb 

orrpe)leneH11e MliHHManbH0I"0 3a3opa B- KaMepax, rrpa K0T0p0M Ha)le)KH0 peI"HCT

papyeTCSI Jl0 8 qacT11u. B pe3ynbTaTe IIp0Be)leHHblX 11ccne)l0BaHHH 61,mo ycTa

HOBneHo, qTo B KaMepax C 3830p0M 1 CM 3cpcpeKTliBHO <~ 0,9) perncTp11pyroT

CSI nHIIIb 1-2 qaCTlillbl. Tipn 6onbIIIeM q11cne "i8CTHU nnBHeBaSI 3cpcpeKTHBHOCTb 

pe3KO IIa)laeT. B KaMepax )Ke C 3a30p0M 1,5 CM CHnbHOe na)leHne n11BHeBO~ 

3cp_cpeKTHBHOCTH Ha6nro)laeTCSI n11II1b npn perHCTpau1111 6on_ee "ieTblpex qacTHU 

11 TOnbKO )lnSI KaMep C 3a30pOM 2 CM n11eHeBaSI 3cpcpeKTHBHOCTb OCTasanaCb 

Bb!C0K0H ( "" 0,8) BIIn0Tb Jl0 per11cTpaun11 8 qacTHU. OTCIOlla 61,m C)lenaH Bbl

BOJl, "iTO onT11ManbH8SI BennqnHa 3a3opa liCKp0BblX KaMep _ 38KnI0"ieHa B liH

Tepeane OT 1,5 JlO 2 CM. 

3)leCb yMeCTH0 OTMeTHTb, qTo Ha_MH 61,m Bb!Il0nHeH pac"ieT IIO Teopn11 

ill H8Hllepa /8/ 0IITliManbHOH eennq11Hbl 3a3opa KaMepbl JlnSI 3cpcpeKTHBHOH pe

I"HCTpaunn llBYX qaCTHU_ (JlnSI 6onbIIIero q11cna qaCT!iU aHan113 He npoB0)lHnCSI 

li3-3a 6onblllliX pacqeTHbIX TPYllHOCTen). B pacqeTe 8KKypaTHO yqHTb!BannCb 

napaMeTpbl HMnynbca, nollBll)KHOCTb sneKTp0HOB li li0HOB B HeoH-aproHOBOH 

I"830BOH CMecn, HaqanbHaSI nn0TH0CTb HOH0B B cne)le "iaCTHUbI, llaBneHHe 

raaa li K03!p!p11UlieHT TayHceH)la. 3cpcpeKTHBHOCTb JlnSI 0llH~BpeMeHHOH per11cT

pau11n llByx "iaCTHU npnHnManacb pasHon 0,9. 113 pacqeTa cnellOBano, "!TO 

onTHManbHaSI Benn"iHHa 3a3opa paBHa 1,57 CM. OTa sennquHa, HeCMOTpSI Ha 

npn6ntt)KeHHOCTb ncnonb30BaHH0H Teop1111, YllliBHTenbHO xopolll0 cornacyeTCSI 

co 3Ha"ieHneM onTHManbHOH sen11qnHb1 3a3opa, cnellyromeu n3 pe3ynbTaTOB 

OnbITa. 

C uenbIO rrpoeepKli B03M0)KH0I"O BnHSIHliSI Ha n11BHeByIO 3cpcpeKT!iBHOCTb paa

MepoB aneKTp0Jl0B KaMep (BnHSIH!ie 3a cqeT li3MeHeHHSI ycnoBHH pacnpocTp~

HeHHSI sneKTpOMaI"HHTHOH BOnHbl B 3a3ope) onbIT Obin nosTopeH Ha cepIIII 

HOB_bIX KaMep, rrnollla)lb aneKTp0llOB KOT0pbIX paBHSinacb 30 x 30 CM2, a Me)K

aneKTPOllHbie 3a30pbl coxpaHSinHCb npe:lKHIIMII, TO eCTb obina paBHbl 1: 1,5; 

2: 2,5: 3 li 5 CM C00TBeTCTBeHHO. B 3TOM onbITe IIOllTBepJlHnHCb pe3ynbTa

TbI, nonyqeHHbie rrp11 paooTe c KaMepaMH 6onblllHX pa3Mepoe. 
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3. flHBHeaag a~~eKTHBHOCTb KaMep C 3830pOM 2 CM 

Ha BTOpOM 8Tane HCCne)lOB8_HH1i: nOJlp05HO H3y'lanacb nHBHeBaSI acpcpeK

THBHOCTh KaMep, nnOIU8Jlh aneKTpOJlOB KOTOpbIX paBHSinacb 135 x 145 CM2 , a 

Me)KaneKTpOJlHbIH sasop ·- 2 CM. 3TH KaMepbl npIrnneKnH HaIIIe BHHMaHHe no 

JlBYM npH'IHHaM: C .OJlHOH CTOpOHbI, HX sasop ~rnngeTCSI onTHManhHblM C TO'IKH 

speHHSI nuBHeBoii: acpcpeKTHBHOCTH "· ·c Jlpyroii: CTOpOHbl, H3 3THX KaMep-Mo

Jlyneii: npeJlnonaraeTCH ocymeCTBnSITh MOHTa)K HCKpOBOI'O cneKTpOMeTpa 'lac

THU. B onbITe_ ncnonh30Banoch 10 KaMep, HanonHeHHb!X HeOHOM oco-

5oii: 'IHCTOTbl c Jl05aBKOii: 0,3% aproHa. 3neKTPOJlbl KaMep 5bmH BbmonHeHbl 

H3 nucTOBOI'O mopamOMHHHSI ,;omuuHofi 0,3 CM, a CTeHKH - H3 nnOCKOI'O CTeK-

na TOnIUHHOH 1,4 CM. Ha Ka)KJlYIO napy KaMep no)laBanHCh HMnynhCbI, KaK 

u npn uccneJlOBaHHSIX Ha nepBOM aTane, OT OTJlenhHoro reHepaTopa. IToJlaqa' 

HMnynhCOB ocymecTBnSinach no Ka5enSIM ,'.lnHHOH 20 M. EbmO Bb!IIOnHeHO )lBa 

OnbITa. B nepBOM H3 HHX BOnHOBOe conpOTHBneHue nepe)la!OIIIHX Ka5eneii: paB

HSinOCh 4,2 OM (napannenhHOe coenuHeHue us 12 Ka5eneii: c BOITHOBhlM corrpo

THBneHneM 50 OM) H 8,3 OM (coeJlnHeHue us 6 Ka5eneii:). Ka5enn no BXOJlY 

If Bb!XOJlY cneuuanhHb!X cornaCOBaHHH He HMenu. l1MrrynhCbl B TO'IKaX nomcmo-

tJeHHSI Ka5eneii: K KaMepaM HMenn cne)ly!Oil!He )laHHbie: B nepBOM OilbITe JlnH

TenhHOCTh nepe)lHero cppOHTa HMnynhca r 1 paBHSinach 35 HCeK, nnuTenh

HOCTh cnana HMnynhCa T 2 COCTaBnSina 2·10-7 ceK H aMrrnuTyJla HMnynh-

COB, C y'leTOM HX OTpa,KeHHSI, u max 

T I = 50 HCeK, Tz = 3,1 • 10-7 
paBHSinaCb 30 KB. Bo BTOpOM OilbITe -

C9K If U max = 28 KB COOTBeTCTBeHHO. 

Cnoco5 nnTaHHSI KaMep no Ka5enSIM 5bm Bb!5paH H3 coo5pa,KeHHH M8KCHManh

HOI'O npu5nn)KeHHSI ycnoBHll )laHHb!X onbITOB K ycnoBHSIM, B KOTOpb!X o5bl'IHO 

li:cnonh3YIOTCSI HCKpOBbie KaMepb! B cpH3H'leCKHX 8KCnepuMeHTaX Ha yCKOpHTe

ngx. KaK Y*e ynOMHHanoch, onbITbl npoBO)lHnHCh Ha 'laCTHU8X KOCMH'leCKO

ro nsnytJeHHSI If npOTOHHOM ny'IKe ycKOpHTeng, npu'IeM nuBHH OT KOCMH'lec

KHX '18CTHU, KOTOpbie perucTpupoBanHCh B KaMepax, po)Knanuch o5b!'IHO He B 

o5'beMe KaMep, a B aTMoccpepe B03Jlyxa u nepeKpbITHH na5opaTOpHoro noMe

IUeHHSI. lfaCTHUbl nuBHeii, )lOXO)lHBIIIHe )lO KaMep, HMenu B cpenHeM. paBHOMep

HOe pacnpe)leneHue no nnomaJlH aneKTpOJlOB KaMep. B aKcnepuMeHTe c npo-

TOHaMH qepes KaMepbI nponycKanHCh qaCTHUbI, pacceSIHHb!e Ha nonnaTune-
' HOBOH MHIIIeHH. BcSIKHii pa3 'Iepes KaMepy npoXO)lHnO )lBe If 5onee 'laCTHUbI. 
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PesynhTaThI uccneJloBaHuii B o5m1x cnyqagx xoporuo cornacoBbIBanuch Jlpyr 

c JlpyroM. 3anycK aneKTpOHHoii annapaTypbI B onbITax ocymecTBnSincsi no 

CHI'Hany OT TenecKona CUHHTHnnSIUHOHHhlX C'leT'IHKOB. <l>oTorpacpupoBaHue Tpe

KOB BenOCh Ha cpOTOnTieHKY 'IYBCTBHTenhHOCThlO 1200 e)l. fQCT C nOMOlllh!O 

KHHOKaMepb! THna P<l>K-5 o5'beKTHBOM MapKH "lOnuTep" c cpOKYCHb!M paCCTOSI

HHeM 13,5 CM 0 PaCCTOSIHHe Me,K)ly HCKpOBblMH KaMepaMlf H !pOTOK8Mepoii 

COCTaBnSino 10 M. BenH'IHHa JlHacpparMbl Ha o5'heKTHBe ycTaHaBnHBanach paB

HOii 16. 

nnBHeBaSI acpcpeKTHBHOCTh KaMep usyqanacb B 3aBHCHMOCTH OT BenH'IH

Hbl BpeMeHH saJlep,KKH HMnynhca, noJlaBaeMoro Ha KaMepy, H noTeHuuana 

O'IHIIIa!OIUero nong, nonSipHOCTh KOTOporo 5hma o5paTHOii nongpHOCTH Bb!CO-

KOBOnhTHbIX HMnynhCOB. 

PesynhTaTbl H3MepeHHSI nHBHeBofi acpcpeKTHBHOCTH Ha tJaCTHUaX KOCMH

'leCKOro usnytJeHHSI npeJlCTaBneHbl B BH)le rpacpHKOB Ha pucyHKaX 1-5. Ha 

8THX pucyHKaX no OCH a5cuucc OTnO,KeHa BenutJHHa BpeMeHH 3a)lep,KKH HM

nynhCOB B MKCeK, a no OCH Op)lHHaT - acpcpeKTHBHOCTh O)lHOI'O npoMe)KyTKa 

KaMepb! K perucTpauuu COOTBeTCTBYJOIIIero 'IHCna 'laCTHll. IT on acpcpeKTHBHOCTb!O 

HCKpoBoro npoMe}KyTKa nOHHMaeTCSI BenH'IHHa () 

ns cneny10mero BhIPa*eHHSI 

KOTOpaSI H8XO)lHTCSI 

11 = 
k 

N 

I. 
n=3 

n N N-n 
n CN f (1- f ) 

N I. en fN(l-f) N-n 
n=3 N 

N-1 2 N-2 
NE-Ndl-d -N(N-l}f(l-d 

( 
N N-1 ( 

1- 1- d -Nf ( 1- d _ N N-1) /(l-f t- 2 

2 

( 1 ) 

B 3TOM Bbrpa}KeHHH n k eCTh cpe)lHee 'IHCno HCKp, npHXO)lSIIIIH~CSI 

Ha O)lHH TpeK npu uanH'IHH K TpeKOB, II N - 'IHCno HCKpOBblX npoMe)KyT-

KOB. BbIBO)l cpopMynbI ( 1 ) nonyqaeTCSI H3 cne)ly!OIUHX coo5pa21<eHIIii. 

BenutJHHa n k , onpeJlenSieMaSI as onhlTa, MO*eT 5brTh npeJlCTaBne-

Ha 'Iepes 8KCnepHM9HTanhHb!e Be'JIH'IHHbl B cne)ly!OIIIeM Bune: 
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Pnc.3. 3aancuMOCTb 3<p<peKTUBHOCTll perncTpaun,1 B KaMepe 'IeTblpex qaCTHU 
OT aenH'lJHHbl O"IHIIIaromero IIOnH H npeM8HH aanep>KKH HMnynbca. 

T - apeMR aaJlepll<KH nMrrynbca; T O - arrrraparypHaR aa/lepll<xa, 
paBHaR 0,6•J0-6 ce1<:; 1 - o'I111Ua10mee none paano nyn10; 2,3,4 - oqn
ma10mee rrone paBHO 20,30 " 50 B COOTBeTCTBeHHO. 
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OT aenH'lJHflhl O't1Hlll810WCI"O nonsr H BpeMCHH 38.[{ep>KKH HMnynhca. 

T - apeMR aaJlepll<KH nMrrynhca; T O - arrnaparypHaR aallep>Kxa, 
paana'R 0,6-IO-6 cex; 1 - O'IHIWlIOlllCO rronc paai,o nyn10; 2,3,4 -· oq1<
ma101Uee none paBHO 20,30 H 50 B COOTBeTCTBeHHO. 
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Pnc.5. SaBHCHMOCTb 3,j,q,eKTHBHOCTH perncTpSUHH B xaMepe BOCbMH 'laCTHU 

or eena 1iHHhI oqHwarowero nonsr H apeMeHu aa.nep>KKH HMnynhca. 
T - apeM11 aanep>KKH nMnym,ca; To - annapaTypHBll aanep>Kxa, 

paBHBll 0,6•10-6 cex; 1 - O'IHlIIB!OIUee non11 paBHO Hyn10; 2,3,4 - O'IH
!UBKlIUee none pBBHO 20,30 H 50 B COOTB8TCTB8HHO. 
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.t 

Ak 

I n1 
i=l 

n = -, 
k 

K Ak 
('l) 

I'll0 K •rncno TpeKOB; aapeI'HCTPHPOBaHHbIX Ha aHannanpyeMOM Kallpe, 

A k - 'IHCno KallpOB, COllep:l!<:aIIlHX K TpeKOB, H n i - CYMMapHoe 'IHCno 

HCKp, npHXOllSIIIlHXCSI Ha ace K TpeKOB Ha i -OM Kallpe. C llpyroii CTOpO--Hbl, n k MO)KeT ObITb npellCTaaneHo 'Iepea aepostTHOCTHyIO WHKUHIO 

N 

n k= 

In Pn(N,£) 
n::::n 

N 
(3) 

I Pn(N,d 
n==no 

Pile n O - MHHHManbHOe 'IHCno 1-!CKp, oopa3yIOIIII-!X TpeK 'JaCTl-!llbl 1-1 pn ( N, () -

aepOHTHOCTb Toro, 'ITO np1-1 npOXO)KlleHI-11-1 'IaCTl-!Ueii N 1-!CKpOBbIX npoMe)KyT-

KOB, sqiipeKTI-IBHOCTb KOTOpb!X paBHa ( , oopaayeTCSI n 1-1cKp. 3Ta aepo-

SITHOCT'b on1-1CbIBaeTCH 01-!HOMl-!anbHblM pacnpelleneHI-!eM 

n n N-n 
P (N, d = C ( (1-€) 

n N (4) 

n 
Pile C N - '11-!Cno CO'IeTaHI-!ll 1-13 N no n • ITp1-1 oopaooTKe qioTorpaqinii 

Obin npl-!HSIT Kp1-1Tep1-1ii oToopa TpeKOB C '11-!CnoM ·1-!CKp no= 3 • f10llCTaHOBK8 

(4) B (3) 1-1 y'IeT Benn'IHHbI n 0 rrpuBOllSIT K qiopMyne (1). Henocpe/lCTBeH

HOe l-!Cnonb30BaHue STOii qiopMynbl aaTpyllHUTenbHO H3-3a_ ee cno)KHOCTH. 

ITosTOMY llaHHOe Bb!pa)KeHHe pemanocb rpaip1-1'IeCKI-1. Ka)Klla.lI TO'IKa KpHBOll 

Ha p1-1c, 1-5 CTpo1-1nacb no coBOKynHOCTH 200-250 qioToKallpOB, KaK BHllHO 

1-13 p1-1cyHKOB, MaKCI-!ManbHOe '11-!Cno 'IaCTI-IU, lln.lI KOTOpb!X nocTpoeHbl Kpl-!Bble, 

paBHO 8. TTocTpOI-!Tb aHanorl-!'IHbie Kpl-!Bb!e lln.lI oonbrnero '11-!Cna 'IaCTI-111 Obi

no 3aTpyllHI-!TenbHO, TaK KaK !pOTOKallpbi C nl-lBHSIMI-1 KOCMl-!'IeCKHX 'IaCTI-111, 

COllep)K8IIII-IX oonee 8 'IaCTI-111, BCTpeqan1-1cb pellKO. 

KaK 1-1 cnellOBano 0)KHll8Tb, nl-!BHeBa.lI sqiipeKTI-!BHOCTb KaMep MOHOTOH

HO nallaeT no Mepe B03pacTaHI-!.II 'IUCna OllHOBpeMeHHO per1-1CTpI-1pyeMbIX 'IaC

THll, OllHaKo no aoconIOTHoii BenI-1'11-!He sqiipeKTI-!BHOCTb KaMep, oonallaIOillHX 

aaaopoM B 2 CM, OCTaeTCSI eme BbICOKOii BnnoTb llO per1-1CTpaumr 8 'I8CTHU, 
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B CBSI3H C 9THM OTMeTHM He)laBHO ony5nHKOB8HHyIO paooTy 
17 /' B KOTOpofi 

/l8H8 a¢¢eKTHBHOCTb 0/lHOBpeMeHHOll perHCTpaUHH 2-5 qaCTHU B KaMepax He-

5onhIIIOPO pa3Mepa npu HyneaoM oqHIIIBIOIUeM none H aenuquHe apeMeHH 3a

.nepJKKH HMnynhca, paBHOfi 0,2 MKCeK. 3TH /l8HHbJe no a¢¢eKTHBHOCTH aaxo

/lSITCSI B xopoIIIeM cornaCHH C 9KCnepHMeHTanhHbIMH pe3ynhT8T8MH HBCTOSIIUefi 

paOOTbl. 

3aBHCHMOCTb a¢¢eKTHBHOCTH KaMep OT apeMeHH 3a,nep)l{KH HMnynbca H 

aenuqHHbl oqumaromero nonsr HMeeT THnHqHblll nnsr HCKpOBblX KaMep BHJl. TTo9-

TOMY Jl8HH8SI 38BHCHMOCTb 3JleCb He o5cy)l{)l8eTCSI, no Hafi.neHHOll B 9TOH pa

OOTe nHBHeBOll 9¢¢eKTHBHOCTH OT.nenbHOPO npoMe)l{yTKa KaMepb! MO)l{HO nerKo 

paccqHT8Tb nonayro BepOSITHOCTb perHCTpaUHH OTJlenbHOll qacTHUbl HnH nHB

HSI qaCTHU B KaMepe C 38Jl8HHb!M qucnoM npoMe)l{yTKOB. 

3necb Heo5xo.nHMO OTMeTHTh, qTo c pOCTOM qucna qacTHU a nHBHe srp

KOCTb caeqeHHSI TpeKOB B KaMepe 38MeTHO na,UaeT. B onhITBX ObinO T8K)l{e 

3aMeqeao, qTo c yMeHbIIIeHHeM JlfiHTenhHOCTH ¢poHTa HMnynhCOB HHTeHCHB

HOCTh caeqeHHSI HCKp B TpeKaX cyIUeCTBeHHO Bb!paBHHBaeTCSI, a qucno no)l{Hb!X 

npoooea B KaMepax peaKo coKpamaeTcsr. TT o 9THM npuquaa~ nepenaqa HMnym,

coa OT reaepaTopoB K KaMepaM no KaoenSIM C MeHbIIIHM BOnHOBblM conpOTHB

neHHeM SIBnSieTCSI npe.nnoqTHTenhHOfi. CneJlOBBHHe HCKp no cneny qacTHU Hao

nro.nanocb annoTb no yrna 30°. HaKnOH HCKP Mano 3aaucen OT qucna perucT

pupyeMhIX qacTHU. 

4. KpaTKHe BhIBOAhI 

1. l1ccnenoBaHa nHBHeBaSI 38BHCHMOCTb HCKpOBb!X KaMep, o5nanaIOIUHX 

Me)l{9neKTPOllHb!MH 3830p8MH B HHTepaane OT 1 JlO 5 CM. y CTBHOBneHO, qTo 

MHHHManhHBSI aenuquaa 3830pa, npH KOTOpofi coxpaHSieTCSI BbICOKaSI nHBHeBaSI 

9¢¢eKTHBHOCTh, neiHT B JlHana3oHe 3HaqeHHll OT 1,5 JlO 2 CM. 

2. IT OK838HO, 'ITO nHBHeBa.H 9¢¢eKTHBHOCTb KaMep C 3830pOM 2 CM, 

nHTaeMb!X HMnynbCBMH no .nnHHHblM Kaoen.HM C BOnHOBb!M conpOTHBneHHeM 

OT 4 JlO 8 OM, OCTaeTC51 Bb!COKOH BnnoTb .no perHCTp8UHH nHBHefi H3 8 qac-

' 
:ruu. KaMepbI pa60Ta10T nyqIIIe npu ucnonb3oaaHHH nepenaromnx Ka6enefi c 

MeHbIIIHM BOnHOBb!M conpOTHBneHHeM. 
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3. ITonyqeHHbie B paooTe pe3ynbT8Tbl MoryT Ob!Tb ncnonh30B8Hbl npn 

npHMeHeHHH HCKpOBblX KaMep B onhITax no H3yqeHHIO nHBHefi qaCTHU H MHO

ro'iaCTHqHb!X peaKUHfi. 3TH JlBHHbie MoryT Ob!Tb HCnOnh30B8Hbl T8K)l{e ll. npH 

pa3paoOTKe TeOpHH 9¢¢eKTHBHOCTH perHCTpaUHH qacTHU B KaMepe. 

B 38Knroqeaue, 8BTOpbl C'IHTBIOT CBOHM npHSITHbIM nonroM no5narona

PHTb A.A. T~IIKHHa, B.11. HHKaHopoaa H 11.M. BacuneacKoro 3a HeonHoKpaT

Hoe OOCY:lKlleHHe nocTaHOBKll onbITa no H3y'ieHHIO nHBHeBofi s¢¢eKTHBHOCTll 

KaMep H noCT05IHHblll HHTepec K Jl8HHOH paooTe. ABTOpbl npH3HaTenbHbl TBK

)l{e npo¢. lllaafinepy 38 llHTepeCHOe OOCY*JleHHe TeOpHH nHBHeBOll 9¢¢eKTHB

HOCTH perHCTpaUHH qaCTHU, 
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