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AcTsauaTypos P.r. ] - 11082 

CUHHTHnnSUROHHbiA I"OllOCKOn llnll H3MepeHHll HOHH38UHOHHbiX noTepb 

penliTHBHCTCKHX ~8CTBU 

HccnellOBSHbi xapaxTepHCTBKB llB8llU8TH cuaHTHnnHUHOHHbiX c~eT~HKOB, 

pa60T810WHX B pelKRMe H3MepeHHll HOHH38UHOHHbiX noTepb penHTHBHCTCKHX 

~8CTHUo 0cHOBHbie xapaKTepHCTHKH C~eT~HKOB : 

1. PaaMepbi - 1000 x 100 x2o MM 3 . 

2. Cpenaee aaa~eaae aMnnHTyllHOI"O paapeweHHH - 80,4 %. 
S. Koa~auaeaT aepaBHOMepaocTH pacnpeneneHHH aMnnHTyll HMnynbcos 

Bllonb C~eT"'HKOB - 8, 7 %. 
4. cllaXTOp pa3.QeneHHll llBYX 38plllKeHHbiX ~8CTHU OT OllHHO~HbiX - 100 

( npH 3~KTBBHOCTH pei"HCTp8UBR O.QHHO~HbiX ~8CTHU 90%) • 

PatioTa BbinonHeHa B na6opaTOpHB BbiCOKHX 3HepraA. 

flpeapmaT OCh.e .... enoro DCTIITYT& qepuu 8CCJJe.aoaanl. Jly68& 1977 

© 1971 Mw~••e••.,ll ••c:••.711•MPIIWJCuc:c:Aeboean11Jb6r«J 

flpH HAeHTHlPHKaUHH e+ e- -nap, o6pa3yiOIUHXC.H B pe-

3ynbTaTe B3aHMOAei1:cTBH.H 'IaCTHU Bb!COKHX 8HepPHH c Be

meCTBOM, llpHXOAHTC.H Y'IHTbiBaTb OAHH lf3 OCHOBHbiX HCTO'I-
~ + -HHKOB 't'OHa - KOHBepCHOHHbie e e -napbi, PeHepHpyeMbie 

Y -KB8HT8MHo flocneAHHe HMelOT ManyiO npOCTpaHCTBeHHYIO 

paCXOAHMOCTb H C OOnbillOH BepO.HTHOCTblO CHMynHpyiOT 

OAHHO'IHbiH aneKTpOH. 

OaHHM H3 a¢¢eKTHBHhiX cnoco6os noaasneHHH KOHBep

CHOHHOPo lPOHa HBn.HeTC.H H3MepeHHe H y'IeT HOHH38UHOH

HbiX TIOTepb aneKTpOHOB H e+ e- -nap B CUIIHTHnnHUHOH

HOM C'IeT'IHKe. 

8 A8HHOH paooTe AaeTC.H OTIIIC8HHe CUIIHTIInnHUIIOHHOPO 

POAOCKOna II3 20 aneMeHTOB C CYMM8pHOH nnomaAblO 2 M~ 
npeAH83H8'IeHHOPO an.H pa3aeneHHH OAHOH, ABYX II oonee 

38p.H)I{eHHbiX pen.HTHBHCTCKHX 'I8CTHU. fOAOCKOfl .HBnHeTC.H 

'I8CTblO 90-KaHanbHOPO qepeHKOBCKOPO M8CC-CTieKTpOMeTpa, 

COCTO.HlllePO H3 nponopUHOHanbHbiX II HCKpOBbiX K8Mep, 

CUHHTHnn.HUHOHHbiX C'IeT'IHKOB pa3nH'IHOPO H83H8'IeHH.H, qe

peHKOBCKHX Y -cneKTpOMeTpOB nonHOPO TIOPnOIUeHH.H H AP• 

YcTaHOBKa paooTaeT Ha nHHHH c 38M HP-2116 B. 
0CHOBHbie TpyAHOCTH, B03HHKalOIUHe npu C03A8HHH CUHH

THnn.HUHOHHOPO POAOCKona oonbillOH nnOUl8.llH, paooTaiOlllePO 

B pe)I{HMe H3MepeHH.H HOHH38UHOHHbiX flOTepb, CB.H38Hbl C 

TpeoOB8HH.HMH 

a) Bb!COKOPO 8MTinHTYAHOPO pa3perueHHH AeTeKTOpOB 

('S.,30% ). 

6) MHHHManbHOH 38BHCHMOCTH 8MTinHTYAbi CHPHana OT 

MeCTa npOXO)I{AeHH.H 3ap.H)I{eHHOH 'I8CTHUbl 'Iepe3 CUHHTHn

n.HUHOHHOH C'IeT'IHK. 
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onMCAHME ronocKonA 

CUHHTHJIJIHUHOHHhlH rO)JOCKOTI COCTOHT H3 20 C'-IBT'-IHKOB, 

HMB!OlUHX CUHHTHJIJIHTOpbl pa3MepaMH 1000x 100x 20 MM
3 

KB/KAbiH, B C'-IBT'-IHKBX npHMBHBHbl CTIJIOlUHbiB KOHUBHTpHpy

!OlUHB CBBTOBO)Jbl AJIHHOll 250 MM 1 KOTOpblB COBAHHBHbl CO 

cuuHTHJIJIHTopoM u c!l3Y KJieeM MEK-1 (noKa3aTe1Ih npe

noMJieHHH K = 1,48). 

CaeTOBOAbi H CUHHTHJIJIHTOp TIOKpL!Tbl KOM6HHHpOB8HHblM 

OTpaJKaTeJieM AJIH yny'-Illl8HHH OAHOpOAHOCTri CBeToc6opa /1/, 
CUHHTHJIJIHTOphl AJIH C'-IBT'-IHKOB H3rOTOBJIHJIHCb Ha OCHOBe 

noJIHCTHpona (rOCT 10003-67) c ao6aaneHHeM 2% napa

Tep¢euuna u 0,025% TeTpa¢eHHJI6yTaaHeHa (Tc!lE). Oaua 

napTHH CUHHTHJIJIHTOpOB ( 11 lllTyK) 6biJI8 H3rOTOBJI8H8 H3 

CTHpona 1-ro copTa, H npu nonuMepH3BUHH B aTMoc¢epe 

830Ta ra3 AOTIOJIHHTeJibHO 0'-IlllUBJICH OT OCT8TO'-IHOrO KHCJIO

poaa, BTopag napTHH - 9 CUHHTHJIJIHTOpOB,- H3rOTOBJIHJ18Cb 

H3 cTupona 2-ro copTa (c npuMeCHMH 3THn6eu3ona,0,25%) 

ll 6e3 AOllOJIHHTeJibHOH 0'-IHCTKH 830T8 npH TIOJIHMepH38UHHo 

B cqeT'-IHKe ucnonb3oaauw apeMeHHwe ¢oToyMHOJKHTe

JIH Tuna cJl3Y-30, neJIHT8Jlb IJJIH pacnpeaeneHHH TIHTI1HHH 

cJl3Y Bb!6paH C yqeTOM COBM8Lll8HHH BpeMeHHOro H CITeK

TpOI\!8TpH'-!8CKOrO peJKHI\IOB pa60Tbl tPOTOYMHO/KHT8JIH B 

C'-ICT'-IHKe ( p ll C, 1) o flHHeiiHOCTb CBeTOBOH xapaKTBpHCTH

KH cJl3Y 1 COOTB8TCTBY!OW8H IJHH8Mll'-I8CKOMy LlH8ITa30Hy pa-

6o'!HX CHrHaJIOB 1 npoaepHJI8Cb C TIOMOWb!O CBeTOBOrO AHO

aa H K8JIH6pOB8HHhlX tPHJlbTpOB 1 ll03BOJIH!OWHX OCJia6JIHTb 

KOJIH'-IeCTBO caeTa, rroaaaaeMoro Ha KElTon c!l3Y ( JJHana30H 

ocna6neHHH 30 n6). 

MCCflEnOBAHME CYETYHKOB 

AMnJIHTYAHhie xapaKTepHCTHKH asaauaTH cqeT'-IHKOB 6bi

nu H3MepeHbl B llY'-IKe OTpHUaTeJibHb!X ITHOHOB C HMllyJ1bCOM 

3,2 f3B/c H HHT8HCHBHOCTb!O 0,2·10 6 '-I8CTHU/C CHHXpo-

rP830TpOH8 06'beAHH8HHOro HHCTHTyTa HaepHbiX HCCJieAOBa

HHH, CxeMa 3KcnepuMeHTa rrpHBOAHTCH Ha pH c. 2. 
Curuanbr c uccneayeMoro cqeT'-IHKa nocTyrraJOT ua aM

rrnuTyAHhiH H apeMeuuoil auanH3hi. B rrepaoM cnyqae H3Me

pgeTcH 3apga c nocneauero auuoaa ¢oToyMHOJKHTeng, a 
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pH Co 1. BbiCOKOBOllbTHbiH aenuTeJib AHHOAHbiX TIOTeHUHa

JIOB H8 $3Y. 

BO BTOpOM - C 8HO)JOB cJl3Y. nng ClleKTpOMeTpH'-!8CKOro 

8H8JIH38 HCllOJib30B8H 256-K8H8JlbHbiH 38pHAOBO-UllrPPOBOH 

npeo6pa30B8T8Jlb 121, HHtPOpM8UHH C KOTOpOrO Bb!BOAHT

CH Ha 3BM. 

AMTIJIHTYAHbie H3MepeHHH llpOBODHJIHCb B ITHTH TO'-IK8X 

BAOJib CUHHTHJIJIHTOpa K8/KAOrO C'-I8T'-IHK8, nepea H3Mepe

HllHMH 8MllJIIITYAHhiX xapaKTepHCTHK C'-I8T'-IHKU: H8J18/KHB8-

J1HCb T8KHM, o6pa30M 1 '-IT06br CHrHBJibl HB Bb!XOAe K8/KAO

ro $3Y ( TO'Y:Ka 3 ,puc.3) no 3apHAY 6b!J1H paBHhlo npu Bb!paa

HHBBHHH 8MTIJ1HTYA 1 KOTOpoe rrpOH3BOAHJ10Cb H3MeHeHH8M 

H8ITpHIK8HHH TIHT8HHH cJl3Y ll naCCHBHbiM 8TT8HI08TOpOM 1 

y'-IHThlB8J1CH AHH8MH'-!8CKHH AH8ll830H rrpeo6pa30B8T8J1H. 

3aBHCHMOCTb Hau6onee BepOHTHOrO 3H8'-I8HHH aMITJIH

TYIJb! HMITYJibCOB OT MeCT8 npOXOIKA8HHH '-IBCTHU qepe3 

cqeT'-IHK, npeacTasneua Ha puc. 3a. BenH'-IHHhi aMrrnHTya

uoro pa3pellleHHH (nonuag lllHpHH8 Ha TIOJIOBHHe Bb!COTbi) 

AJIH 20 C'-IeT'-IHKOB B ueuTpanbHOH TO'Y:Ke CUHHTHJIJIHTOpa 

rrpeacTaaneHhi ua puc. 36. Pacnpeaeneuug Ha puc. 3a 
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P 11 c. 2. EnoK-cXeMa annapaTypbi anSI liCcneaoaaHliSI C"!eT

"lliKOB. 

XapaKTepli3YIDT 8MITnl1TyaHyiD HeoaHopoaHOCTb CHI'HanoB 

B 38BliCHMOCTH OT MeCT8 npOXO*aeHHSI "!8CTHU qepe3 C"leT

"lHK, WTpHXOBKOH Ha rHCTorpaMMax BhiaeneHbi 9 cqeT"lH

KOB, CUHHTHnnSITOpbl KOTOpbiX H3I'OTOBneHbl H3 CTHpona 

2-ro copTa. Ha pH c. 4 npeacTaaneH aMnnHTyaHhiH cneKTp 

anSI oaHOI'O H3 20 aeTeKTOpOB, H3MepeHHbiH B UeHTpanhHOH 

TO'lKe. 

Ha OilHOM H3 cqeT'lHKOB 6bina HccneaoaaHa B03MO*

HOCTb pa3aeneHHSI 8MITnHTya HMnynhCOB 1 COOTBeTCTBYIOWHX 

OaHOBpeMeHHOMy (50 HC) npOXO*aeHHID aayx H 6onee 'l8C

THU1 H HMnynbCOB OT OaHHO"'HbiX 38PSI*eHHbiX 'l8CTHU. Cxe

M8 aKcnepHMeHTa npHBOaHTCSI Ha pH c. 2. Ha ny'lKe "- -
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pH c. J, a) 3aBHCHMOCTb 81\{llnHTya HMnynhCOB OT MeCTa 

nonaaaHliSI 'laCTliU B C"leT'lHK (anSI aByX C'leT'lHKOB). 

6) PacnpeaeneHHe aenH"lliH aMnnHTyaHhlX pa3pe-

weHHH. 

a) PacnpeaeneHHe K03~HUHeHTa HepaBHOMepHoc

TH C'leT'lHKOB no 8MITnHTyae. 

Me30HOB nepea HCCneayeMbiM C'leT'lHKOM yCT8H8BnHBaeTCSI 

aniDMHHHeBaSI MHW8Hb anHHOH 10 CM 1 KOTOp8SI SIBnSieTCSI re

Hep8TOpOM I'8MM8-KB8HTOB, H C'leT'lHK S 3 , BKniD'leHHbiH 

Ha aHTHcoanaaeHHSI (pH c. 2). B MeaHoi!: nnacTHHe TonwH-
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P 11 c. 4. AMrrnRTYAHbiH crreKTP oT rr -Me3oHoB AnSI cqeT-

'IRKa, Ha KOTOpOM IIpOBOARnRCb !iCCneAOB8HiiSI ITO IIOAa

BneHRIO MHOr038pSIJlHbiX 'l8CTRU. 

HOM 0,9 cM, pacrrono)l(eHHoif HerrocpeACTBeHHO rrepell Ae

TeKTopoM, IIpO!iCXO)l!iT KOHBepCRSI raMM8-KB8HTOB Ha e +e -

II8pbi. nnSI )lOIIOnHRTenbHOrO IIO)l8BneHRSI 38pSI)I(8HHbiX qac

TRU rryqKa 11 ny'IIIIero Bbi)leneHRSI KOHBepC!iOHHbiX nap RC

IIOnb3yeTCSI qepeHKOBCK!ill Y -ciieKTpOMeTp 113 CB!iHUOBOrO 

cTeKna. KoacpcpRUReHT rro)laBneHRSI aApoHOB y -crreKTpoMeT

poM paBeH 3. 10-4 /3/. 3KcrrepRMeHTanbHOe pacrrpeAene

HHe 8MIInHTYJl HMIIynbCOB B HCCne)lyeMOM C'leT'IHK8 AnSI 

OAHOll
1 

ABYX
1 

Tpex 11 TaK )lanee 3apSI)I(eHHbiX 'l8CTHU, OAHO-
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BpeMeHHO ( t =50 HC ) UpOXOASilURX qepe3 AeTeK-
BOpOT 

Top, RnmocTpRpyeT p 11 c. 5. Bo3MO)I(HOCTb pa3AeneHRSI no 

,_ . . . 

~····~~~~·· 

P 11 c. 5. CrreKTp aMrrnRTYA rrpH rrpoXO)I(A8HHH qepe3 cqer

'IHK O):lHOll 11n11 OJ:lHOBpeMeHHO H8CKOnbKRX 38pSI)I(8HHhlX qac

TRU. 

aMrrnuTyJle co6hlTHA, KorAa qepe3 cqeT'IRK rrpoxoaHT oaHa 

linll ABe 38pSI)I(8HHbl8 '18CT!illbl (AB8 IIepBb!X IIHK8 H8 p 11 c.5) 1 

rrpeJlCT8BneHa B BRAe rpacpHKa H8 pH c. 6. 

AHAni-13 PE3Y flbT ATOB 

Hmr6onee Ba)I(HbiMH xapaKTepHCTHKBMH CURHTHnnSIUHOH

Horo cqeT'JHKa 6onbiiiHX pa3MepoB ( L ~ 1 M), pa6oTaiOme

ro B p8)1(HM8 H3MepeHHSI HOHH38UHOHHbiX IIOTepb 1 SIBnSIIOTCSI: 

1) 8MIInHTYilHOe pa3peiiieHHe, 

2) paBHOMepHOCTb c6opa CBeTa Ha cpOTOKaTOJl ¢3Y CO BCeX 

TO'l8K CUHHTHnnSITOpa. 
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9cJic:p€KTIABHOCTb P€ri!1CTPAU.~IA O.AHOlA 
YACT1t1Ubl ,Ofo 

pH C, 6, 3aBHCHMOCTb lP8KTOpa pa3Jl8J18HHH KOHB8pCHOH

HbiX e +e- -nap CUHHTHJ1J1HUHOHHbiM C'i8T'iHKOM OT a¢

lPeKTHBHOCTH perHCTpaUHI! OJlHOH 3apiDKeHHOi\: 'i8CTHUbl, 

AMnnnTyJlHOe pa3peweHne orpaHH'iHBaeTCH ¢moKTyaua

HMH ROHH38UHOHHbiX noTepb 'i8CTRU B p8JlR8TOpe C'ieT'iHKa, 

TeopeTnqecKoe pacnpeJleneHae noreph aHeprRH 

'iaCTHU Ha ROHH3aUHID B CUHHTRJ1J1HTOpe TOJ1WRHOH 

2 CM JlJ1H TT- -M830HOB C 8HeprHeil: 3 faB OUeHRB8-

J10Cb no MeTOJlY, npeJlJJO:>KeHHOMy B pa6oTe /4/. non
HaS! rnHpuHa aa nonyBbiCOTe nony'ieHHoro pacnpeJleneHHH 

COCTaBJJHeT ( -7, + 14% ) o 9KcnepHMeHT8J1bHOe pacnpe

]leJJeHHe aMnJJHTYJl npeJlCT8BJ1HeT CBepKy Teope

TH'ieCKOI'O pacnpe]leJJeHHH HOHH38UHOHHbiX noTepb C tPYHK

UHeil: annapaTypHOI'O pa3perneHHH, l13MepeHHH C ITOMOWbiD 
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CBeTOBOI'O JlH0Jl8 1 BMOHTHpOBaHHOI'O B UeHTpe p8JlH8TOpa 1 

ITOK838J1H 1 'iTO 8T8 tPYHKUHH 6JJH3K8 K rayCCOBOi\: H HMeeT 

a ""' ± 9,5%. OcaoBBoi\: BKJ18Jl B annapaTypaoe paaperne

Bne BHOCHT tPJJIDKTyaUim B c6ope CBeTa (±,9,1%). cPJ1IDKTy-

8UHH 'iHCJ18 tPOT08J18KTpOHOB B ¢3Y COCT8BJ1SIIDT BeJ1H'iHHY 1 

paBByro ±. 2,5 %, 
PeayJ1bT8Tbi nccneJloBaHHSI noKa3ann, 'iTO aepaBBoMep

aocTb c6opa CBeTa Ba tPOTOK8TOJl8 ¢3Y B 38BHCHMOCTH OT 

M8CTa npOXO:>KJl8HHH 'iaCTHUbl qepea CUHHTHJ1J1SIT0p KOJ1e6-

neTCSI B npeJleJJaX (±,5,8%; ±_11,6 %) H B OCHOBHOM onpe]le

J1SI8TCSI rrpoapaqaocTbro cunBTHJ1J1HTopa. Koa¢¢nuneBT aepaB

HoMepaocTH pacnpeJl8J18HHH aMnJJHTYJlbl A BJlOJ1b CUHHTHJ1-

J1SITOpa onpeJleJJSieTCSI no ¢opMyne L\ A = ±. ( AMaKc - AMHB) I 
( AMaKc + AMHH) % H paBeB ±,8, 7% ( JlJJH 20 HCCJJeJlOBaBHbiX 

C'i8T'iHKOB), 

Ba:>Kaoi\: xapaKTepncTHKOfi: C'ieT'iHKOB, pa6oTarownx B pe

:>KHMe H3MepeHHSI HOHH38UHOHHblX ITOTepb 1 SIBJJSieTCSI tfJaKTOp 

JlHCKpHMHHBUHH JlBYX H 6onee 3apSI:>K8HHbiX 'i8CTHU1 npOlll8Jl

lliHX qepe3 C'ieT'iHK OJlHOBpeMeHHO, OT OJlHOH 3apiDKeHHOH 

'i8CTHUbl, 3aBHCHMOCTb ¢aKTOpa JlHCKpHMHHaUHH JlBYX aa

pSI:>KeHHbiX qaCTHU OT a¢¢eKTHBHOCTH perHCTpaUHH OJlHOH 

aapiDKeaaofi: qacTHUbi npeJlcTaBneHa aa pH c. 6. KaK BHJl-

ao H3 pH C, 6, npH pei'HCTpaUim OJlHHO'iHbiX 38piDKeHHbiX 

'i8CTHU C a¢¢eKTHBHOCTbiD 88%, tPOH OT JlBYX H 6onee aa

piDKeHHbiX 'i8CTHU MO:>KHO OCJ1a6J1SITb npHMepHO B 100 paa. 

l13 pe3yJ1bT8TOB 1 nonyqeBHbiX B HaCTOSIWefi: pa6oTe1 BHJl

H01 'iTO ynyqrneHHe xapaKTepHCTHK CUHHTHJIJ1SITOpa H ¢3Y 
Be npHB8JleT K CyWeCTBeHHOMY yBeJJH'ieHHID ¢aKTOpa JlHC

KPHMHHaUHH npH Jl8HHOH a¢¢eKTHBHOCTH pei'HCTpaUHH OJlH

HO'IHOH aapSI:>KeHHOH qaCTHUbi, 

0JlHHM H3 B03MO:>KHbiX cnocofiOB JlHCKpHMHH8UHH tPOHa 

KOHBepCHOHHbiX nap npn pei'HCTpaUHH 8J1eKTpOHOB MO:>KeT 

6biTb CHCTeMa ITOCJ1e]lOBaTeJ1bHO pacnOJ1Q)K8HHbiX C'I8T'IHKOB 1 

pa6oTaiDWHX B pe:>KHMe H3MepeHHSI HOHH38UHOHHbiX noTepb 
15: 

ABTOpbi Bhipa:>KaroT 6naroJlapaocTb B ,C .c TaBHHCKOMy, 

M.n.wa¢paHOBY 3a COJl8HCTBHe B pa6oTe; n.c.EoHUOBOH, 

A.<P.EnnrneBy, E.KaanHKY 3a noMOWh npn naroToBneBHH 

C'IeT'IHKOB, 
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