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B 'Be A e HI{ e 

B HaCTomuee BpeMR ycTaHOBKH nng peraCTpaUHff HeilTpOHOB np11 6om,

WOM q>OHe y - KBaHTOB C paaneneu11eM ueilTpOHOB II y - q,oua CO3AaIOTCR, 

KaK npaB11no, Ha OCHOBe BpeMeHHblX pa3nll'lffil B q,opMe CUffHTHnmmaouuoro 

ffMnyru.ca npff perffCTpan11ff 'HeilTpOHOB ff y -KB8HTOB. 

L!ffCKpffMIIHaUffll 'laCTffU no q>OpMe ffX CUffHTffnn11n110Hnoro ffMnyru.ca Bbl

nenffnacb B oco6y10 T0XHffKy. BpeMeHH811 pa3HffU8 B q,opMaX CUffHTllnngUffOH-

HblX ffMnynbCOB OT KpffCTannoB ffOAffAOB (NaJ (TI l , CsJ(Tl) ff T.n.) 6bma 

.ff3B0CTH8 naBHO. TeM He MeHee cxeMbI, cnoco6Hble pa6oTaTb C 11Mnyru.caMff 

pa3nff'IHOil q,opMbl, II MeTOAbl AffCKpffMffH8Ullff no q,opMe ffMnyru.ca (L!<l>H) no

ny'lffnff pa3BffTff0 cpaBHffTenhHO H0A8BHO, 'ITO CBll3aHO C no11BneH11eM 6onee 

COBepweHHblX TffnOB <1>3Y ff CUffHTffnn11TopoB. 

EbinO Hailneuo, 'ITO MHOrffe CUffHTffnn11TOpb1, KaK opraHff'10CKffe, T8K ff 

HeopraHff'leCKffe1 naIOT CUffHTffnnllUffff paanll'IHOil q,opMbl B 38B11CffMOCTff OT 

HOHH3ffpy10meil cnoco6uocTff '18CTHUbl. Cn11HTHnm1nHOHHblil IIMnynbC MOlK0T 

6b1Tb onpetieneH KaK CYMM8 6blCTpoil ( OCHOBHOil no coneplKaHHIO aapsma) KOM

llOHeHTbl H H0CKOnhKHX MenneHHblX, H3 KOTOpblX OAHa 11Bn11eTCR npeo6nana10-

men. y ueopraHff'l0CKHX CUHHT11nn11TOpOB Tlllla HOAffAOB o6uapylKHBaeTCSI 6oru.

woe pa3nff'IH0 BO BpeMeuax BblCB0'1ffBaHffSI 6b1CTpoil KOMllOHeHTbl. TaK, B 

CsJ(Tl) aneKTP(!Hbl Bbl3b(B8IOT CllffHTffnnRI(ffOHHblil IIMnyru.c co BpeMeHeM BblC

B0'1ffB8HIISI 0,2 MKCeK, a BpeMeHa BblCB0'111B8HffSI l{MllynhCOB OT a - '18CTHU 

nelKaT B HaHOCeKyHAHOil o6naCTff /l~znS'.Ag) naeT 6onee 6blCTpoe 

BpeMSI BblCB0'111BaHHR nn11 y - B036ylKA0HHSI (20 HCeK)' '10M nn11 a - BO3-

6ylKAeHffR (0,3 MKCeK). nffTff0Bble CTeKna (c no6aBKOil uep1111) T8KlKe ABIOT 

pa3HffUY B q>OpMe HMllyru.coB: 6btCTpa11 KOMllOHeHTa CUffHTHnn11n11n npn pe-
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r11cTpau1rn HeliTpOHOB Ha 25% !!HTeHCHBHee 6hICTpoli KOMnOH8HTbl y 

l!MnynbCOB / 2 / • 

B opraH!l'I8CKIIX CU!!HTl!IlJlSITOpax .Q<Pl1 OCHOBaHa Ha pa3nll'IHOM OTHOCII

T8nbHOM COASp)KaHllll aapS!lla ~- 6hICTpOli II M8/lil8HHOli KOMnOHeHTaX. Ecn11 

Bb!XO)lHOli l!Mnynbc ,:oKa aan11CilTb B Bll)l8 CYMMhl ABYX 8KCnOH8HT, 6bICTpoli 

H M8Ail8HHOli, TO· AilSI TSl)K8IlOH 'IaCT!!Ubl 
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3)leCb r6 - Bp8MSI BblCB8'IIIBaH!ISI. 6hICTpoli KOMilOH8HThl, TM} - Bp8MSI Bb1C

B8'Il!BaHIISI M8Ail8HHOli KOMilOH8HThI. TT pH STOM JI / J 2 = } ,5 f- 2, B TO Bp8MSI 

KaK pa3Illl'IIISI B nepBoh 8KCnoHeHT8 CYMMhl ( 6b!CTpaSI KOMnOH8HTa) H83Ha'IliT8nhHhl. 

OpraHH'I8CKli8 CU!IHTHilmlTOPhl - 6h!CTpb18 CU!!HTliililSITOPhI,· 'ITO 

06S13b!Ba8T K npliM8H8Hli!O COOTB8TCTBY!Olll8A T8XHl!Kli. Y CTHilb6eHa, Hanpli-

Mep, r 
6 

= 6,2HC8K , rM = 0,35 t-0,37 MKC8K 131 • .llnSI )Kli/lKOrO NE - 213 

CUliHT!!IlilSITOPa, KOTOpblli npliMSHSl8TCSI )lilSI per11cTpau11li 6bICTpbIX HeliTpOHOB, 

r 
6 

= 4 HC8K, r M l = 47 HCeK, r i.t2 = 25 HCeK 
141• )Kli)lK!lli CUIIHTliilrISITOP 

n)KeKCOH8 II ToMaCa (perliCTpaUliSI M8/lil8HHblX HeliTpOHOB) )laeT BCilbIWKY 

c r 6 = 12 HC8K Ii rM = 100 HC8K /51. 

B uenRX .ll<Pl1 CKOHCTpy11poBaHO MH0)1{8CTB0 pa3Il!l'IHb!X cxeM )lilH !IC-

nonb30B8HliH HalirIY'IWliM o6pa30M liH<!>OpMaUlili O BpeMeHHbIX pa3Illi'IliSIX B <j>op

Me liMnynbca. B npliM8H8Hlili K opraH!l'I8CK!IM CUliHTlirIIlSITOpaM Ha116onee 

pacnpocTpaHeHhI cneAYIOl!lli8 MeTOAhI: 

1 • M e T O A A II C K p II_ M II H a u Ii Ii <I> 0 p M bl Ii M n y n b C a n O B p e M e -

H Ii er O n e p e Ce 'I 8 H Ii SI C B p e M 8 H HO li O Cb 10. 

Ecn11 liMnynhChI, npOliHTerplipOBaHHbJe Ha Bb!XOA8 C'I8T'I!!Ka, OTilli'IaIOT

CSI Bp8M8H8Mll HapacTaHHH, TO nocne )lBOliHoro AB<!><!>epeHUIIPOBaH!IH nepece

'I8Hli8 STliX liMnynbCOB C BpeMeHHOli OCb!O npO!iCXOAIIT B pa3Hh!X TO'IKaX, 

TO'IHO xapaKT8Pll3YSI noilO)K8HliSI n11Ka npO!iHTerplipOB8HHOro l!Mnynhca, T.e. 

COOTHOW8Hll8 6hICTpOli II M8)lil8HHOli KOMnOH8HT • .Q11CKpHMliHau1111 no aTOMY 
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MeTOJIY CBOmiT"CJI I OT6opy H aHarIH3Y IIMilYilbC0B C H8KOT0pbIM <!>HKC!lpOBaHHb!Ml 

BpeMeHeM t.,, (ps:c. 1, KpHBhie 1,2,S). 

.lloc'l'Olrl!CTBO M8T0)la AIICKPliMliHaUHH no BpeMeHH nepece'IeHHSI C HyneM 

COCTOHT B TOU. 'ITO MeTO)l He'IyBCTBHTeneH K aMnrIHTYA8 HMrryilbCOB (oAHHa

KOBOli <j>opMJ,JJ} H o6ecne'IHBaeT YAOBil8TBOpHTenbnyio pa6oTy annapaTypbl npH 

Bb!COKHX ClC:O]ilOCTllX C'IeTa ( > 104 HMn/ceK). (KaK H3B8CTHo, .aHanorH'IHhle 

CX8MHhl8 ~ 1tCnOilb30Ban11Cb H HCnOilb3YIOTCSI AITSI YM8Hblll8HHSI Bil!ISIHHSI 

Hail0)1{8HHE,IIX IDC!IylibCOB npH 6onblllHX aarpy3KaX). MeTOJI M0)1{8T 6hITb HCnonh-

30BaH B 6omi.1Il'CM BpeMeHHOM AHanaaoHe, HO ero np11MeHeH11e orpaH!!'IHBaeTCSI 

MHHHMailbS!htMm 3.EteprHSIMH pa3)l8IlS18MblX 'IaCTHU na-aa <j>nIOKTyaUHH TO'IKH 

nepece'IeHill:Sl[ C: ay.neM npn CTaTHCTH'IeCKHX <j>nIOKTyaUHSIX <j>opMbl l!Mnynhca II 

Hail0)1{8HHII J!IYUOB, a. TaK)Ke na-aa HeCoBepl!leHCTBa noporOBbIX ycTpoliCTB, 

<j>nKcnpyIOJ:liC!l!X MoMenT nepece'IeHHSI nMnyilbca c eyneM. EcnH anepr1111 Heli

TpOHOB MeJCee 600 JtaB, TO npenno'ITHTeilbHee· ncnonh30BaTb 6onee 'IYBCTBH

TeilbHblli Mero:.ctt 2 /4/ • 

2. Mero.it cpaBH8HHSI aapSIAOB, conep)Kal!l!IXCSI B KOM-

noneHTaX.. 

no 9''J'OMY MeTOAY 06bI'IHO npo!ICXOAHT cpaBHeHne o6mero aapSl)la CUIIH

THnrISIUHOHE0rl!ll HMeynhca C B8Illl'IHHOli 6hICTpoli KOMnOH8HThle 

Cpaeeeme 38pSIAOB MO)KST 6b1Th Bb!IlOilH8HO Ha naCCHBHblX 'I8Tblpexno

n10cH11Kax. ~BNe TaKaSI CXeMa 6bma npeAil0)1{8Ha EpyKCOM 161 )lilSI AHC

KpHMl!HaUH.lil'. IipOTOll0B ll aneKTpOHOB B opraHH'I8CKHX CUHHTHnnRTopax. Cxe

Ma 6anaH~Ch TaK, 'ITO H838BHCHMO OT aMnilHTy)lhl HMITYilbCa, T.e. 

o6mero K~ CBeTa B CUHHTHililSIUHH, OHa )laBana eyneBOli Bh!XOA )lilSI 

BC8X y -CJm:-B.TKm'ISIUHli H nonO)KHT8IlbHhiH - AilSI npoTOHHhIX CUHHTHililSIUHli. 

C TeX nop I[OmJKilOCb MH0)1{8CTBO BapnaHTOB cxeM, OCHOBaHHhlX Ha STOM npnH

unne. Mn~Rl>di anepreTH'IecKm1 nopor paaAeneHnR cxeM Ha naccHBHhIX 

'IeTblpexno.mocimxax Il8)KHT B o6naCTH 250 KSB no HeliTpOHaM 171• EonbWHH

CTBO H3B8CTEEJX CX8M 'IyBCTBHT8IlbHO K Hail0)1{8HHblM HMnynbCaM. ·cHepreTH

'I8CKHH nopor pa311eneHHSI noi:l06HhIX cxeM onpe)l8IlS18TCSI TeM, HaCKOilbKO 

CBe)leHhl K MlrmtMYMY HenHHeliHOCTH B o6naCTH ManhlX aMnnHTYA, BHOCHMhle 

aaTSirHBaIOI'lm'.IWi DOAOM HnH AIIO)laMH, Ha KOTOpbIX Bh!IlOilHSI8TCSI cpaBH8HHe 

KOMnOH8HT'. MlimrMailbHhlli !13B8CTHhlli 8HepreT!l'I8CKHli nopor CX8Mhl C aK

T!IBHhIMH aJie!We'E!T3MH COCTaBnSieT no )laHHhlM pa6oThl 141 50 KSB no anep-
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rn.lIM HeiiTpOHOB irn.11 <1>3Y C BblCOKHM _KB8HTOBblM BblXOltOM. HacTpOiiKa ITO

no6HblX cxeM Tpy/lOeMKa H CHilbHO 38BHCHT OT (jlopMbl CUHHTHIIIISIUHOHHOro 

HMITYilbCa. 

3. MeTO/lbI, HCITOilb3YIOinRe HennHeiiHble pelKHMbl <1>3Y. 

Han6onee ITOrryngpeH HeIIHHeiiHblii pelKHM <1>3Y, ITpe/lIIOlKeHHblii BITepBbie 

OysHOM AIISI P,83/leneHHll,'IaCTHU '/31.PelKHM <1>3Y ( 1tennTenh) IT01t6npaeTC.II 

T8KHM o6pa3oM, 'ITO HeIIHHeiiHOCTb pelKHMa pa60Tbl CHilbHO yaenn'IHBaeTCSI 

K nocne1tHeMy llHHOlly. B pe3ynhTaTe qero 6b!CTpaSI ( HHTeHCHBHall) KOMITO

HeHTa C03/laeT CHilbHblii ITpocTpaHCTBeHHblii 38pllll, sneKTpOHHoe o6naKo,· B 

o6nacTH ITocnenHnx sneKTponoa <1>3Y. ToK ITocne1tHero llHHOlla 1ta1Ke MeHSieT 

caoe HaITpaaneane OT TeX sneKTpOHOB, KOTOpb1e, ITOKHHyB llHHOll, He MOryT 

ITOITaCTb Ha aHOll 1{3-38 OTT8IIKHB8101!lero 1teiiCTBHSI ITpOCTpaHCTBeHHoro aap.11-

na I{ B03BpamaIOTCSI o6paTHO. nocne OKOH'I8HR.II 1teiiCTBH.II 6bICTpoii KOMITOHeH

Tbl ITpOCTpaHCTBeHHblii 3apM paccaCbIBaeTC.II n sneKTpOHHblii TOK, o6ycnoB

neHHblii BeIIH'IRHOii MenneHHOii KOMITOHeHTbl, H8'IHHaeT Te'Ib K aHOllY, C03-

ll8B8SI ITOIIOlKHTeilbHblii Bb16poc Ha llHHO/le (pnc. 1, KpHB8SI 4). Benn'IRHa Bbl6-

poca OITpe1ten.11eTC.II COOTHOllleHneM 6bICTpoii n Me1tneHHOii KOMITOHeHT. PelKHM 

MOlKeT 6b!Tb Bb!6paH T8K 1 'ITO IIOIIOlKHTeilhHblii Bb!6poC 6yneT Ha6monaTbC.II 

IIRlllb nn.11 'I8CTRU C 60I1bll!Oii HOHH3Rpy101I1eii CITOC06HOCTblO (ITpOTOHbI, a -

'IaCTHUbi) I{ OTCYTCTBOB8Tb nn.11 sneKTpOHOB. nanee npnMeHeHneM o6bI'IHOro 

RHTerpanhHOro llRCKpRMRHaTopa HeiiTpOHbl OTnen.lIIOTC.II OT y - nyqeii. Me

TOil npoCT B Hana1tKe, ero SHepreTR'IeCKRii ITOpor nn.11 HeiiTpOHOB llOBOilbHO 

HH30K I{ COCT8BIIS!eT 200 .. 300 KSB no HeiiTpOHaM B KOM6HH8UHR C npyrHMH 

MeTOA8MR 
18•91• Ilpn u·cnonb30B8HHR SToro MeTOAa Tpe6yeTC.II MHHHM8Ilb-

HOe sneKTPOHHOe 06opy1lOBaHne, HO OH O'IeHb 'IYBCTBHTeneH K H3MeHeHHIO 

I 
HaITpS!lKeHH.II ITHTaHHSI <1>3Y( a OTIIH'Ine OT 'IHCTO CXeMHblX MeTO/lOB pa3aene-

HRR), ~ 3arpy3K8M R OTIIH'IaeTC.II He6onbllll{M SHepreTn'IeCKHM AR8IT830HOM 

pa31teneHHS1. 

TaKHM o6pa30M, MOlKHO cnenaTb BblBOll, 'ITO Han6onee IIIHPOKHMH B03-

MOlKHOCT.IIMH AIi.iI ueneii pa31teneHR.II 'I8CTHU ITO (jlopMe CIIHHTHIIII.IIUHOHHOro 

RMITYilbCa 06na1taeT MeTOll 2 - MeTOll cpaBHeHRSI 38pMOB, C01tep1KamnxCS1 

B KOMITOHeHT~X. OH IT03BOIISieT ITOIIY'IHTb 0/lHOBpeMeHHO IIIHpOKHii AHH8MH'IeC

KRii nnaIT830H SHeprnii OT1tenS1eMblX HeiiTpOHOB, HH3KHii SHepreTn'IeCKHii ITO-
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t 

por "pa31teneHnll, XOpOIIIYIO s(jJ(jleKTRBHOCTb pa3neneHl{SI R YAOBneTaopnTeilbHOe 

pa3pellleHne. Ilpyrne MeTOllbl HMeIOT orpaHn1eHHSI ITO HeKOTOpblM 1{3 STHX 

xapaKTepnCTHK, 'ITO MOlKeT RMeTb cymeCTBeHHoe 3Ha'IeHne ITPR HCIIOilb30Ba

HRH OTe'IeCTBeHHblX <1>3Y, ITOKa eme ycTyITaromnx ITO CBOHM ITapaMeTpaM 3apy-

6elKHblM ( apeMeHHbie Ka'IeCTBa, IIIYMbI n T.IT.). 

OITHC8HHe 6nOK-CXeMbl YCT8H0BKH llIISI D -y pa31teneHRSI 

EnoK-cxeMa y-::TaHOBKH AIISI pa31teneHnS1 ITpe1tcTaaneHa Ha pnc.2. 31tecb Il<I> -

llHCKPRMHHaTop (jlopMbl HMITynhca. Ha ero BXO/le - ITOIIOlKHTenbHbiil cnrHan 

c 12 llRHona <1>3Y-13. 1-!a BblXOAe .!l<I> ITpncyTCTBYIOT KaK RMITYilbCbl ITOIIOlKH

TeilbHOii ITOIISIPHOCTII, COOTBeTCTBYIOIIlRe HeiiTpOHHblM ( ITPOTOHHb!M) H a - CUHH

TRIIIIS!UHSIM, TaK H RMITYilhCbi OTp11uaTeilbHOil ITOIIS!pHOCTH, KOTOpble COOTBeT

CTBYIOT y - R3Ily'IeHnIO. HMITYilhCbl C BbIXona .!l<I> ycnnnaaIOTCSI ycnnnTeneM 

YC c ITepeMeHHblM KOS(jl(jlnuneHTOM (5-100) / l l / 11 (jlopMnpyIOTCSI IIHTerpanb-. 

. /12/ 
Hb!M llHCKpRMRHaTopoM Hn • C(jlopMnpoaaHHble RMITYilbCbl cnylKaT cnrHa-

naMn yITpaaneHnSI llIISI n11HeiiHoil cxeMbI ITpoITycKaHnSI cn-2. YITpaan.1110mnil cnr

Han MOlKeT 6bITb c(jlopMnpoBaH nn6o OT HeiiTpOHHblX 
0

HMITYilbCOB, nu6o OT y-

HMITyilbCOB. 

CnrHan llIISI 8MITIIHTYl1HOro 8H8IIH3a CHHMaeTCSI C aHOAa 'Iepe3 SMHTTep

Hbiii ITOBTopnTeilb 3Il-l (paCITOIIOlKeHHblil HeITocpe/lCTBeHHO Ha <1>3Y), ycnnn

BaeTCSI, 3aneplKHBaeTCSI Ha 6noKe 38/leplKKH E3, 'Iepe3 CXeMy ITPOITYCK8HHSI 

ITOCTyITaeT Ha BbIXOAHOii SMHTTepHblii ITOBTOpnTenb 3Il-2 I{ 3aTeM Ha aMITIIH

Ty/lHblll aHann3aTop. 

OnnCbIBaeMa.lI ycTaHOBKa IT03B0IISieT CHHMaTb 8MITIIHTYl1Hbie CITeKTpbl C 

OT6opoM TOilbKO ITO a - 'IaCTHUaM (ITpOTOHaM, HeilTpoHaM) I ITO y -KB8HT8M 

( sneKTpoHaM) nJIH o6mnii CITeKTp. 

Bee ITepequcneHHble 6noK11, KpOMe .!l<I>, OTHOCSITCSI K KOMITileKcy pa3pa-

6oTaHHblX B nH<I> CITeKTpoMeTp11'1eCKHX Tpa113HCTHpOBSHHblX ycTpoiiCTB 113, 141• 
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.LlHCKpHMHH8TOp cj>opMbl 

.LlHCKpHMHH8TOp lj>opMbl, yanoaol! sneMeHT yCT8HOBKH, co6paH no 

cxeMe, npencTaBnHIOlllell co6ol! OQHH H3 B8pH8HTOB cxeM cpaBHeHHH aapanoi4/, 

KOTOpblll npH6nHlK8eTCH 'K onTHMSnbHOMY nHHellHOMY lj>HnbTpy. TeopeTH'leCKH 

paCC'lHT8HHOMY faTTH/lOI. 

ToKOBblll HMnynbc c nHHona nocTynaeT Ha axon ll4> (pHc.3), ·rne paaaeT

anaeTCH Ha naa Kauana. OnHH Kanan - 06111ero aapHQa ( -rpaH3HCTop Tl ) ; ao 

BTOpOM K8Hane BblQenHeTCH 6blCTpaH KOMnoHeHT8 nHi!>4>epeHUHPOB8HHeM cur-

Hana C noCTOHHHOl! BpeMeHH r nH(j>lj>. .. RC,. =25 HCeK. IlponHi!>4>epeHUHpOB8H-

Hbil! CHrHan ycHnHaaeTCH (K03i!>4>HUHeHT ycHneHHH perynHpyeTCH nepeMeHHblM 

,conpOTHBneHHeM,150 OM a KonneKTOpe T2) WHpOKononoCHblM'TOKOBblM ycHnH-

TeneM (T2, TS, T4, T5) c apeMeHeM HapacTaHHH t Hap :S 5 HCeK. OT-

pHuaTenbH8H '18CTb nponH(j>cjiepeHUHPOB8HHOro HMnynbca, p8BH8H no nnowanH 

nonolKHTenbHOH H nponopUHOH8nbH8H 6blCTpol! KOMnoFieHTe HMnynbC8, nocTy

naeT Ha nHonuy10 cxeMy cpaaneHHH (.Lll, .Ll2, .Ll3, ll4) 'lepea nHoil .Ll2. Lfepea 

nHon lll Ha Hee nonaeTcH aanepJKaHHb1l! nonolKHTenbHblii HMnynbc, nponop

ur.0Hani,ub1l! 06111eMy aapHny. PeaynbTHpy10111Hii aapHn co6upaeTCH HHTerpaTopoM 

(naCCHBHb!H '1eTblpexnon10CHHK), KOTOpbil! pa6oTaeT B pelKHMe anepHOQH'leCKoro 

38TyXaHHH ( L =5 MKrH, C =2000 nlj> ). 3aTeM HMnynbC ycHnHaaeTCH Bbl-

XOQHblM TOKOBblM ycHnHTeneM tTB, T7, TS.\. nopor cxeMbl QOBOnbHO HH30K -

OKono 200 MS (npH BXOQHOM conpoTHBneHHH cxeMbl 100 OM). AMnnHTYUHblH 

nHanaaou 40: 1. Paapewa10111ee apeMH cxeMbl HeaenHKO, OKono 0,5 MKCeK, 'ITO 

nenaeT ee Mano'lyBCTBHTenbHOll K uanolKeHHblM HMnynbCSM. B QHCKpHMHHaTope 

lj>opMhl HcnonbaoaaHbl cneny10111He TpaH3HCTOpbI: Tl, T2, TS, Tuna IT 313; 

T4, T5 THna KT 311; TB, TS THna IT 308; T7 THna KT 301; nuonbl 

lll ➔ ll4 TH!l8 n1s • .LlnHH8 Ka6enH aaneplKKH K3 .f , aenH'lHHbl L*, C*, R 

Bhl6Hp810TCH B 38BHCHMOCTH OT 

peKOM8HQ8UHHMH/4 f. B Q8HHOM 

conpOTHBneHHeM p =100 OM, 

ycnoBHH 3KCnepHMeHT8 H B COOTBeTCTBHH C 

cnyqae f =3,68 ,M Ka6enH c BOnHOBblM 

L* =2,47 MKrH, C* =247 nlj>, R =81 OM. 

l-!a PHC. 4 npHBeneu B8pH8HT ll4> nna OTPHUSTenbHblX (aHOQHblX) HMnynLcoa. 
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XapaKTepHCTHKH ycTaHOBKH 

XapaKTepHCTHKH YCT8HOBKH HCcnenoaanHCb C KpHCTannOM CTHnb6eua nHa

MeTpOM 38 MM u TOnlllHHOH 24 MM H lj>oTOYMHOlKHTeneM 4>3Y-13 ( t H8p~5HCeK 

cpaBHHMO C r 6 B CTHnb6eHe). CneKTpbl CHH,ManHCb Ilplf H8IlpHlKeHHH 

IlHT8HHH 4>3Y u IlHT, = + 1850 B. B KS'leCTBe HCTO'lHHKa ,nnH Kana6poBKH 

nopora npttMeHHncH a -HCTO'lHHK, COCTOHlllHH H3 CMeCH ecTeCTBeHHblX H30-

Tonoa ypaua (sueprHH a -'laCTHU •nHKa• neJKHT a o6naCTH 4,5 Msa). Ha pac.5 

npencTaaneHbl: 8MilnHTYQHblH cneKTp a -HCTO'lHHKa, nonyqeHHhlH 6ea QHCKpH-

MHHaTopa lj>opMbl (1); ~OH B OTCYTCTBHe HCTO'lHHK8 (2); cneKTp a -'18CTHU 

C ll4> H OT6opoM no U-'18CTHU8M (3); cneK,Tp,CHHTblH OT a -HCTO'lHHK8 qepea 

an10MHHHeBy10 lj>onbry TOnlllHHOH 25 MK ( y -ij>ou HCTO'lHHK8), coananaeT 

co cneKTPOM, nony'leHHblM npH BKnJO'leHHH OT6opa no y - KB8HT8M (4). 

nopor B T8KOH CHCTeMe He XyJKe 300 K3B nm1 a - '18CTHU. 

Ha PHC. 6 npHaeneH CMeWSHHblH cneKTp a -HCTO'lHHK8 H 137Cs 6ea 

ll4>11 ( 1 ), C QHCKpHMHHauueii OT y - KB8HTOB (2) H C QHCKpHMHH8UHeil OT 

a -'laCTHU (3). 11a pac. 5 H 6 ( c y'leTOM apeMeHH Ha6opa) BHltHO, 'ITO 

Bh1neneHHe a - 'laCTHU npoucxonHT C 3i!>4>eKTHBHOCTb10, 6nH3KOH K 100%. 

3i!>i!>eKTHBHOCTb YCT8HOBKH K y - ny'laM 6bma npoaepeua C noMOlllb!O 

HCTO'lHHK8 

THBHOCTb K 

6
°Co H T8KlKe 6nH3K8 K 100% (cneKTp 1 H 2 puc. 7). 3i!>i!>eK-

y - KB8HT8M ( 
6° Co) npH OT6ope no a -'lctCTHU8M He npeBbllllcteT 

coTblX non en npoueHTa ( p11c.. 8, cneKTp 3), T.e. cTeneHb nonaaneHHH y -

KB8HTOB 'COCTaBnHeT -103• 

Ha puc.8 H306paJKeH cneKTp Po-Be6ea QHCKpHMH1!8UHH no lj>opMe HMnynbca 

( 1 ) • C llHCKPHMHH8UHeii OT y - KB8HTOB (2). C llHCKpHMHH8UHeil OT HeilTpo-

HOB (3). KaK noKa3bIB8eT cnoJKeHHe cneKTpoa 2 H 3 pac. 8, nHHaMH'leCKHil 

nHanaaoH pa60Tbl YCT8HOBKH npoCTHpaeTCH BnnOTb no 3HeprHil Hel!TpOHOB no

PHQK8 10 Msa. • 

3aKnJO'leHHe 

1. T 8KHM o6pa30M, Ha OCHOBe CTaHnapTHblX cneKTpoMeTpH'leCKHX 6no

KOB H cneuHanbHO CKOHCTpyHp0B8HHOro llHCKpHMHH8TOpa lj>opMbl HMnynbca 
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BhlllOnHeHa ycTaHOBKa AllR sqxpeKTHBHOH perHCTpaUHH HeilTpOHOB C KpHCTanna-

MH CTHllb6eHa npu BblCOKOM y - cjioHe nonHOCTbJO Ha OTe'leCTBeHHblX sneMeH-

TaX u npu6opax. YcTaHOBKa, B OTllH'!He OT paHee npHMeHRBWHXCR OTe'leCT

aeHHblX ycTaHOBOK, OllHCaHHblX a llHTepaType 11 I• /l5-t 17 / ,o6naAaeT OAHOBpe

MeHHO MHOrHMH BbJCOKHMH xapaKTepHCTHK8MH npH HCll0llb30B8HHH TaKoro 

WHPOKopacnpoCTpaHeHHOrO cjioTOYMHOJKUTenn, K8K <1>3Y-13: HH3KHM noporoM 

pa3.QeneHHR npH s¢cjieKTHBHOCTH pa3.neneHHR osl00% (300 KSB no SHeprHRM a -

'18CTHit); WHpOKHM AHHaMH'leCKHM AH8ll830HOM ( 40); xopowHM BpeMeHHblM 

pa3peweHHeM (0,5 MKceK). 

TaK,· aHanorH'IH8R YCT8HOBK8, OUHC8HH8R B pa6oTe 111, XOTR H o6nana

eT 6onbWHM AHH8MH'leCKHM AH8U830HOM (250 KSB f- 12 Msa no SHeprHRM Heii

TPOHOB nnn <1>3Y-33), HO HMeeT pa3pewa10mee BpeMR 5 MKCeK, '!TO nenaeT 

ee 'IYBCTBHTenbHOH K HanoJKeHHblM HMnynbC8M OT y - KBaHTOB ( s¢cjieKTHBHOCTb 

pa3.neneHHR H CTeneHb UOAaBneHHR y -KB8HTOB He yKa38Hbl). B pa6oTe 1151 

AOCTHrnyTo nonanneHHe y -¢oHa a 1000 pa3 npH nopore pa3.neneHHR no 

SHeprHRM npoTOHOB OT.Qa'IH 500 KSB (<1>3Y-33, 29) c UOTepeii s¢¢eKTHBHOC

TH K HeiiTponaM Ha 20 f- 40%, Yc_TaHOBKa, HCUOllb3YIOJU8R CitHHTHnnRitHOHHblH 

C'leT'IHK Ha CTHllb6ene ( <1>3Y THUS 56 A VP ) c AHCKPHMHH8ItHeii neiiTpOHOB 

OT y - KB8HTOB, onucaHH~IH B pa6oTe 1161' HMeeT AHH8MH'leCKHH AH8U830H 

8, nopor no SHeprHRM neliTpOHOB He MeHee 1,5 MsB, UOTepH UpH perHCTpa

ItHH HeiiTpOHOB C .ll<l>I1 - 25% H pa3pewa10mee BpeMR 100 MKCeK. 

2 • .llocTaTO'IHO HH3KHH
0

SHepreTH'leCKHH nopor pa3.neneHHR AOCTHrHyT 

C HCUOllb30B8HHeM cjioToyMHOlKHTeng 'JKanJ03HOro' THna (<1>3Y-13) co cpaa

HHTellbHO He6ollbWHM Kos¢¢uxtHeHTOM ycHneHHR ( .. 107 ). O'!eBHAHO, '!TO npu

MeHeHHe B A8HHOH ycTaHOBKe 6onee COBepweHHblX THllOB <1>3Y' C 6ollbWHM 

Kos¢¢HitHeHTOM ycHneHHR H M8llblMH wyMaMH, U03BOllHT CHH3HTb nopor AO 

BenH'IHHbl, o6ycnoaneHHOH pa3.QenRJOJUHMH CBOHCTB8MH CitHH!HnnRTopa H S¢cjieK

THBHOCTblO cjioTOKaTOAa <1>3Y .-

3, XapaKTepHCTHKH ycTaHOBKH roaopRT O TOM, '!TO OHa (npH COOTBeT

CTBYJOJUeii H8CTpOiiKe) MOJKeT 6blTb HCUOllb30BaHa nnn perHCTpaitHH HeiiTpo-

'HoB (c AHCKpHMHHaxtueli OT y-cjioHa) B lKHAKHX CitHHTHnnnTopax (KaK H3-

BeCTHO pa3.neneHue HeiiTpOHOB H Y -KB8HTOB B JKHAKOM CitHHTHnnRTope 38T

PYAHeHo MeHbWHM, no cpaBHeHHIO co CTHnb6eHOM, CBeTOBblXO.QOM, T,e. MeHb-
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weii pa3HHiteii B cjiopMe AnR HMnynbCOB, COOTBeTCTByioJUHX HeHTpOHaM H 

y - KBaHTaM), 

B 38KllJO'!eHHe nonb3YJOCb cny'laeM, 'IT06bl no6naroAapHTb <I>. n. lllanHpO , ' 
38 UOMOIUb H none3Hble o6cyJKAeHHR H IO. n. nonoBa 38 IteHHble 38Me'laHHR, 
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Pnc. I. MeTOll aaoilaoro an!p(j)epeaunpoaaann a npnMeaeann K paaaeneamo no 
qiopMe HMnym,ca: BbIXOllHOil HMnym,c co C'leT'IHKa ( 1); npoan!p(j)epea
unpoaaHHble cnraanhl (2,3). Paaaeneane HMnynhcoa no qiopMe aHyTpn 
<PSY no MeTOllY orpaHH'leHHSI TOKa HMnym,ca npocTpaHCTBeHHbIM aa
PSlllOM (4). 
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