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BBE11EHHE 

XopowvrM AeTeKTopoM BbiCOK03HepreTI4~ecKJ.1X nerKIIIX aapR}I{eHHbiX 

4acnn~ /p, d, t, 3•4 He, 6,? Li, ... / a AHanaaoHe 3HeprHI1 AO 
120 M38 Ha HYKilOH VI BbiWe RBJlReTCfl C~YIHTHJ1Il.AU,VIOHHbll4 ~E-E-Tene
CKOn, Ha3biBaeMbll4 11$0C$VI4 11 -AeTeKTOPOM. 0H COCTOJ.1T H3 TOHKOrO 

(&8)~ TOnCTOrO (E) C~HHTHnnRTOp08 C CHnbHO OTnH~a~~HMHCR 8pe
MeHaMVI BbiCBeY!IIBa HYIFI. <f>OTOHbl CU,VIHTVIJlilFIU.VIilr 060I-1X CJlOeB (E Ill 
&8) perHCTPHPY~TCR OAHHM $OT03neKTPOHHbiM YMHO)I{HTeneM /1/ o 

AMnJlvtTYAa 6biCTpol4 H MeAJleHHOi:i COCTaBJlRIO~YIX TOKOBOrO C!llrHa

na aHOAa <J>3Y TaKoro AeTeKTOpa OTnH~aeTCR 8 10 .;- 1000 pag 80 
seeM AVlanaaoHe 3Heprvn~ pent~cTpl-lpyeMbiX 4aCTVIU,. ,ll,nR paaAeneHHR 
epeMeHH~X KOMnOHeHT VI nony4eHHR VIH<f>OpMaU,VIH VI 06 HOHVI3aU,VIQH
HbiX noTepRX 8 TOHKOM CU,VIHTHJlllATOpe, H 0 nOllHOali 3HeprHVI 4aCn1LJ, 
6b111a paapa6oTaHa cxeMa, onHcaHHaR Hlo1>t<e. 

npVIBOARTCR 3KCneRHMeHTaJlbHble peayilbTaTbl paa,qeneHHfl a -4a

CTH~ OT HCTO~HHK08 227 Ac , ThC" H y-K8aHT08 OT PU(Be)-HCT04HH
Ka $OC$H~-AeTeKTOPOM, COCTOR~HM H3 CsJ(Tl) C nOCTORHHO~ 8blC8e
~H8aHHR 0,75 MKC, AHaMeTpOM ¢50 H TOn~HHO~ 0,030 MM; nnaCTH
Ka C 8peMeHeM 8blC8e~H8aHHR 10 HC H pa3MepOM ¢ 50x50 MM 2 ; 
$3Y AVP-1500 TenecKon cKoHCTPYHP08aH AnA Man03HepreTH~Hblx 
4aCTHLt VI y-KBaHTOB. nony4eHHble AaHHble nocnymHilH OCHOBOI-1 Ailfl 

paapa60TKH CHCTeMbl c6opa HH<J>opMa~HH OT $OC$H~-AeTeKTOP08 yc
TaH08KH $060C 121 , 8 KOTOpO~ 196 C~HHTHnnR~HOHHblX TeneCKOn08 
AOil>KHbl o6ecnet.IHTb reoMeTpHt.leCKYIO 3¢l¢leKTHBHOCTb, 6J1H3KYIO K 4rr. 

nPHHUHn PA60Tbl CXEMbl 

npeAnonaraeTCR, ~TO <J>oc<J>H~-AeTeKTOPbl ycTaH08K~ <I>060C 6YAYT 
8Kn~~aTb 8 ce6R c~HHTHnnRTOP Cs!(Tl) Ton~HHO~ 3 MM c nocTo
RHHol-1 BpeMeHVI BbiCBet.IHBaHVIR 0, 75 MKC, n!laCTHK TOil~HHOI-1 1 00 MM 

H 8peMeHeM 8biC8e~H8aHHR 10 He, <1>3Y-496 0 B nonepe~HOM ce~eHHH 
CLtVIHTVIJ1J1RTOPbl npe,qcTaBJlRIOT co6olo1 weCTVIrpaHHVIKVI, sn~t~CaHHbte B 

OKPY>KHOCTb AVIaMeTpOM 200 MM. 

HoH~t~3a t.tVIoHHble noTep~t~ npoTOHos c 3Hepr~t~elo1 E P = 120 MsB a 
TOHKOM C~HHTHnnRTope COCTa8nR~T M: p ~ 20 M38 o npo6er npoTO
H08 c ocTaTo~Ho~ 3HeprHe~ E p - M: P ~ 100 M3B 6yAeT He 6onee 
90 MM. 0»<VI,QaeTCR, !..ITO Ma KCVIMaJl bHOe OTHOWeHVIe aMnJlVITYAbl 6btCT-
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l.isblx"-' E • Cll.E 

PHco lo BnoK-cxeMa aaanoroBoro pag~eneHHH cHrHarroB AflR 

CQHHTKniTHQHOHHoro ~OC~~-AeTeKTOpao 

poa1 COCTaBJlRIO~eH K MeAJleHHOH A 6/AM He npeBbiCVIT 3Ha'-leHMR 5*10 2 • 

BpeMeHHOe paspeweH~e $3Y-496, AOBeAeHHOe AO 30 HC cne4~anb

Hb1M noA60poM AeilMTenR HanpR>KeHir1R 131 , AaeT He3Ha'-IHTen bHOe spe

MeHHOe HCKa>KeHHe 8HOAHOro CHrHaJla $3Yo 

0CHOBH8R ¢YHKU,HR CXeMbl - BbiAellHTb no BpeMeHH MeAJleHHYIO co

CTaBilRIO~YIO TOKa ¢oTOYMHO>KVITeJlR, COOTBeTCTByiO~YIO YAeJlbHOi1 HQ

HH38U,VIH, npOV!HTerpHpOB8Tb ee, a TaK>Ke U,ellHKOM npOHHTerpHp0-

88Tb TOK0Bbli1 CHrHan, '-ITO AaCT nOllHYIO 3HeprHIO noTepb 48CTHU. 8 

o6o1r1x cu,HHTHilllRTOpax 0 Ko3$1)Hu,HeHTbl npeo6pagosaHHR 3apRA 

HanpR>KeHHe 8 aeTsRx E H ~ AOil>KHbl o6ecne4HTb soaMO)t(HOCTb. Hs

MepeHir1R 3HeprHH H YAellbHO~ HOHH3aU,HH 4aCTHU. aMnllHTYAHO-U.H¢po

BbiM npeo6pa30BaTeJleM 80 BCeM AHana30He perHCTplr1pyeMbiX "-18CT!.1U. o 

6JlOK-CXeMa ycTpoHCTBa P83AeJleHI-1R npeACTaBJleHa Ha PHC. 1o 

C1-1rHai1 TOKa c aHOAa ¢3Y nocTynaeT Ha cornacosaHHb1H seTBHTenb o 

Ha onepau,HoHHoM YC1r1Illr1Tene A1 HcnonHeH lr1HTerpaTop, o6ecneYHBa

IO~HH Ha BbiXOAe CHrHall, MaKCHM8IlbHOe 3Ha4eH!r1e KOTOPOrO npo

nOPLtHOH81lbHO nonHoH 3HeprHvt: U8biX .... E + C *M . Ko34$HU,l-1eHT C 

Y41r1Tb1BaeT 60JlbWI-1i1 cseTOBbiXOA CLJ,HHTHJlllRTOpa Cs'I(Tl) no OTHOWe

HHIO K ni18CTHKY, H no3TOMY C > 1 o noA60pOM npOitt3BeAeHH.A 

C HHT o * Rpaaf} MO>KHO np14 Ka!1146poBKe noA06paTb 3H8YeHvte C "" 1 • 

Koa¢¢14U.vteHT npeo6paaosaHHR onpeAe!l.ReTCR 3HaYeHHeM CHHT , oTHo

weHHeM R0c/R KaK a nneYe nono>K~ITellbHoH, TaK 1.1 e nne4e OTP14-

u,aTellbHm1 o6paTHOH CBR3!.1, a TaKme K03<I>¢HU,14eHTOM YCvtileHHR Bbi

XOAHOrO KaCKaAao 
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Ha YC~Jl~Tene A3 co6paH ~HTerpaTop YACJlbHO~ ~OH~3a4~~. n~
He~HbiC KI1104~ Knl ~ KnZ Ha4~HaiOT nponycKaTb c~rHan nocne cna

Aa 6biCTPO~ COCTaBJlfiiOLL\C~ TOKOBOrO CHrHaJla. 3TOT 14HTCrpaTop 

OCYLL\CCTBJlfiCT Jl14HC~HOC 14HTerpHpOBaH~e TOilbKO MCAJlCHHO~ KOMnO

HCHTbl TOKOBOro 14MnYJlbCa ~3Y, COOTBeTCTBYIOLI.IC~ YACJlbHO~ 140H143a-

414~; speMR HHTerpHpoaaHI4fl - apeMR, a Te4eHHe KOToporo Knl "' 
KnZ nponycKaiOT c~rHan. 3To apeMfl onpeAenReTcfl OAHOBH6paTopoM 

14HTerpHpOB8H~fl ~. nocne OKOH4aHI4R 14MnyJlbC8 0AHOBI46paTOpa 

14HTCrpHpyiOtl.\afl CMKOCTb 6btCTpO pa3pfi>K8CTCfl. 

~14CKp14M~HaTOp B BCTBI4 ynpaaneHHfl onpeACilfiCT MOMCHT Ha4ana 

TOKOBOfO ~MnYilbCa. 3aAH~M nepenaAOM 0AHOB~6paTopa 38ACPmK14 

nyCKaeTCR OAHOBI46paTOp ~HTCfpl4p088HI4fl Cl4fH8Jl8 ~' nepCKJ1104a

IOtl.\14~ ~t~HTerpaToP Ha A3 a pem~t~M ~HTerp~poaaH~fl. 

OCHOBHbiE Y3nbl CXEMbl 

OcHOBHbiM~ ysnaMV1 cxeMbr fiBilfiiOTCR I1V1He~Hbl~ ~HTerpaTop KaK 

T8KOBOI4 ~ KJli04CBO~ Il~HC~Hbl~ V1HTerpaTop 8 BCTBV1 ~HTerp~pOBa

HV1R MCAI1CHHOI4 COCT8BJ1RIOLL\CI4 TOKOBOfO CHrHaJla. 

B Ka4ecTae V1HTerpaTopa V1CnonbayeTCfl cxeMa HaKa4KI4 TOKa 

/cxeMa XasneHAa/ -' 4 •51 . CxeMa YAOBJleTeoPV1TenbHO pa6oTaeT KaK 

14HTer paTop npl4 T04HOM BbrAepmV1BaHH~t~ OTHoweHV1R R2/R 1 = R i R 3 
/p~c. 1/, a ycTo~~HBOCTb cxeMbl AOCTHraeTCR npH R2/R 1 <R 4/R 3 • 
~Jlfl BblnOilHCHitlfl 3TV1X npOTI-180pC414AbiX YCJ10Bitla:1 ~t~CnOJlb3YIOTCR T04-

HbiC /0,5%/ peaHCTOPbl CZ-29, a pes~t~cTop, BKI1104CHHbl~ nocneAo
BaTeJlbHO c R4 , o6ecne4~t~BaeT npeo6naAaHV1e oTPI44aTe!lbHO~ o6paT

HO~ CBfl314, 8 V1HTerpaTOpaX npV1MCHfiiOTCfl onepa4V10HHbiC YCV1JlV1Te1lV1 

K544Ya2. BepxHRR rpaHH~HaR ~acToTa onepa~~oHHoro ycHnHTenR 
HHTerpaTopa nonHol4 3HeprV1V1 cocTaanReT 6 710 Mr4. ~nR V1MnYnb

ca TOKa ¢QTOYMH0}1(14TCI1R OT ero Ha4aJla AO 30 7·60 HC pa60T8CT 

l-1HTerp14PYIOtl.\afl 4enb c nocTORHHolll apeMeHV1 r = R3 * C HMT • Aanee 

C TC4CHV1CM apeMCH14 CXeMa pa6oTaeT KaK CXeMa XaaneHAa C TOKOM 

4epes 14HTerPV1PYIOlL\V1t:1 KOHAeHCaTop ""U8x I R3• 
npV1H4V1nV1aJ1bHafl CXeMa nepeKJ1104aCMOf0 J114HC~H0f0 V1HTerpaTOpa 

YACilbHOt:1 V10HV1384V1V1 npeACTaaneHa Ha p1-1c. 2. np14MeHeH~t~eM cna

peHHoro I114He~rHoro K!liOLia AOCTV1raeTCfl ocna6neHI4e 6brCTpoa:1 co

cTaBJlfiiOLL\el4 BXOAHOrO 14MnyJlbCa B HCCKOJlbKO Tb1Cfl4 paa. 8Topo~ 

KJliOLI, BblnOI1HCHHbll4 Ha nO!lCBOM TpaH314CTOpe C ABYMfl 38TBOP8M14, 
V1MCCT C06CTBeHHYIO npoXOAHYIO CMKOCTb MCHbWC 0,1 n~, a lt!HTer

PHPYIOLL\afl CMKOCTb COCTaBJlfleT HeCKOJlbKO COTeH n14KO$apaA. MaJlafl 
npoXOAHafl CMKOCTb BTOporo KJ11048 CnOC06CTBYCT CV1JlbHOMY noAaB
JlCHI.110 Bb16pocoa npl4 nepexoAHbiX npo4eccax nepeKI1104eHV1fl HHTer

paTopa. HanV1414e aaMKHyToro Ha aeMnro Kn2, noACOCA14HCHHoro na

pannenbHO V1HTCrpl4pyiOLL\C~ eMKOCTV1, He n03BOJlfiCT CXCMC V1HTerpV1-
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PHc. 2. IIpHHIJ;HnHanoHaH cxeMa pa6oTbi ycTpoH:cTaa aHarroroao

ro pa3AeJieHHH cHrHarroa. 

POBaTb Mallbl~ OCTaT04HbiC1 C~rHail npRMOro npOXO>KAeHit1R 6biCTPOC1 

KOMnOHeHTbl TOKOBOrO HMnYllbCa. 

Ha apeMR, onpeAenReMoe OAHOBH6paTOPOM HHTerpHpoaaHHR 6E, 
cxeMa nepeKil04aeTcR a pe>Kit1M lt1HTerplt1posaHHR, o6pasyR cHrHan 
YAeilbHOC1 HOHH3a~HH. nocne 0KOH4aHHR HMnYilbCa OAHOBH6paTOpa HC

XOP,HOe COCTORHit1e BOCCTaHa8!11<1Ba8TCR sa Q, l + 0,2 MKC. Ko3¢¢H'-'H

eHT npeo6pa30BaHHR HHTerpana TOKa YAeilbHOC1 HOHH3a4Hit1 8 HanpR

>+<eHIIIe Ha BbJXOAe CXCMbl MO>KHO VI3MeHRTb TaK >Ke, KaK VI B 1-fHTerpa

TOpe nOilHOC1 3HeprHit1. 

HaEHTH$HKAUH~ a-4ACTHU 
H y-KBAHTOB C ~CnOilb30BAHHEM CXEMbl 

CxeMa aHanoroaoro pa3AelleHI-1R !.1Cnb1Tb1Banacb np1o1 coaMeCTHoa::i 

pa6oTe c $OC$~~-,QeTeKTopoM ~3 Csl(Tl) !2150x0,030 MM 2,nnacT~Ka - ~~ 
Sil50x50 M2 ~ $3Y AVP-150.HcTo~H~K~ ~OHI<S~PYIOUI~X ~3Jly~eH~R Ac 
(Ea=5,71; 6,62; 6,82; 7,38 MaB) ~ Pu(Be) (Ey=2,22; 4,44 MaB) 
n03BOI1RnH Hati!l~AaTb CHrHail~ C ~OC~4a KaK npH HX COBMeCTHOM lo1C

nOI1b30BaHio1H, TaK H OT KamAOro lo1CT04Hio1Ka B OTAeilbHOCTI-1. 

Ha p1o1c. 3a npHBeAeHbl aHanoroable cHrHailbl c aHOAa <l>3Y AilR AaHHblx 

lo1CT04HHKOB, a TaKme noKaaaHbl ycTaHOB04Hble napaMeTpbl cxeMbl 

aHanoroaoro paaAeneHHR t 3 1o1 T. BpeMeHHaR aaAepmKa t 3 , onpeAe-

• 
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PHc.3. a. BpeMeHHhle CHrHanN 
C aao~a ~3Y rrpH perHCTpa~HH 
C~HHTHRRH~HOHHhlM ~OC~Hq-~eTeK

TOpOM a -qaCTHI..( H Y -KBaHTOB 

OT CTaH~apTHhlX HCTO't:IHHKOB HS
nyqeHHH. 6· ~ByMepaoe Hso6pa
JKeHHe C06biTHH ,z:vnr TpaKTOB 

11 E11 

H "~" cxeMOI aaanoroBoro pas
~eneHHH CHrHanOB ITpH perHCTpa
I..UiH a -qacT~ H y -KBaHTOB Cll;HH

THnnRll;HOHHb~ ¢QC~Hq-~eTeKTOPOM. 

32 48 
'' E' KAHA.\ 

' 
IIR~aR Ha4a110 HHTerpHPOBaHHR 8 Tpat<Te YAeilbHbiX noTepb '' ~E", 
BbiCTaBDRnaCb 300 HC, B apeMR ~HTerp~pOBaH~R T OODO 200 HC, 
PeaynbTaT~ no a-y -pa3AeneHH~ npeACTaaneHbl Ha ABYMepHOH MaTpH
Lie co6biT~~ /p~c.36/. AaHHble npHBeAeHbl AD" HCT04H«KOB ThC' 
(Ea = 6,06; 8,78 M3B) " Pu(Be) (E.y = 2,22; 4,44 M3B). 
Ha pHCYHt<e BbiAeilRIDTCR TPH o6naCTH! otinacTb I cooTBeTcT
ayeT cny4aRM nonHo~ ocTaHoBKH a -4acTHL1 a cnoe Csl(Tl) 
/B 30 MKM MaTepHana TepReTCR 3HeprHR a-4aCTHLI 5,7 M3B/, 
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AilR o6naCTIII. II, KOrAa a -~acTH~bl AOCTHranH nnacTHKa H nonHOCT bJO 

ocTaHaBilHBailHCb 8 HeM, nony~eHbl C08naAeHvtR 8 o6o111x TpaKTax E 

H .6.E, 111 HaKOHe~, o6nacTb III xapaKTepHa Ailfl y-K8aHT08, KOTOpble 

perHCTPHPYJOTCR TOilbKO nnaCTMacco8biM c~lllHTIIlililfiTOpoM. TaKIIlM o6-

pasoM, 6b1IlH yny~weHbl pesyilbTaTbl no a-y .. pa3AeJ1eHHIO, nony~eHHble 

paHee 6es lllCnOilb308aHH.A cxeMbl aHanoroeoro pasAeneHIIlR cVlrHa

noe 161. 

CneAYIOIJ.IIIlM waroM Ha nyTH K onTIIlMH3a~lllH pa60Tbl ¢oc¢H~-AeTeK

Topa 111 cxeMbl aHanoro8oro pasAe11eHIIlfl R811ReTcR vtx vtcnbiTaHHe s 

WHPOKOM 3HepreT!Il~ecKoM AlllanaaoHe a-~aCTIIl~ 111 y-K8aHTOB, a TaK

>Ke BbiRBJleH!Ile B03MO>KHOCTIIl HAeHTH$11lKa~HH APYrHx nerKHX sapfi>KeH

HbiX ~aCTIIlU,. 

B sa KJliO~eHHe aBTOPbl 6naroAa PRT 10.3. OeHIIlOH>KKee!ll~a 111 B. B. Ka

MaHII1Ha sa nOAAep>KKY Ill noCTOfiHHbl~ VIHTepec K pa6oTe, }I{, OpT nenna 

aa none3Hble coeeTbl 111 saMe~aHHR, 10. r. Co6one8a H K .n111nnepTa aa 

nOMOIJ.Ib B lll3MepeHHfiX, 

nHTEPATYPA 
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PyKOnlllCb nocTynvtna e lll3AaTeJlbCKII1~ OTAen 

1 H~H~ 1989 roAa. 


