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Selector-Integrator - a Device for Spectrometric 
High Count Rate Measurements 

A device has been designed composed of the baseline 
restorer, the pile-up rejector, the linear gates, and the 
integrator. The integration time is in the range from 
50 ns to 2 ~. The efficiency of the block is maintained 
at the input count rate up to 10 7 pulse/sec. The 
device can be used in the setup with high factor 
of event selection, e.g., when operating 
rator beams. 
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BeeoeHue 

Ilpu BbiCOKOH CKOpOCTH ClJ.eTa JHepreTHlJ.CCKOe pa3perne

HHe CllCKTpOMCTpHY.CCKHX CHCTCM orpaHHlJ.HBaCTCH pH~OM 

J<iJ<iJeKTOB: HaJIO)I(CHHCM HMllYJibCOB ~pyr Ha ~pyra, CMeme

HHCM HYJICBOH JIHHHH, H3MCHCHHCM BpCMCHH co6upaHHH Ho

CHTCJICH B ~eTCKTope H ~p. 

)J,JIH 6opb6bi C J<iJ<iJeKTOM HaJio:>KCHHH IIIHpOKO HCIT0Jib3y

JOTCH pe)I(CKTOpbl HaJIO)I(CIIHbiX HMITYJibCOB, KOTOpblC BKJIIo

Y.aJOTCH ITOCJie OCHOBHOI'O YCHJIHTCJIH, CO~Cp)l(all.{ero ~u<lJ<lJc
pCHIIHPYIOI.l{HC H HHTCI'PHPYIOmHe IICllH. O~HaKo ~JIHTCJibiiOCTb 

HMITYJibCa, c<iJopMHpOBaHHOrO B pacY.eTe Ha MaKCHMYM OTHO

IIICHHH CHI'IHlJia K IIIYMY, ~a)l(e rrpH raycCOBCKOH cl>opMC 

06bllJ.IIO )~OBOJibllO BCJIHKa, llOpH~Ka HCCKOJibKHX MHKpOCC

KYH~. llpu ·noM 6oJibiiiYJO qacTb JTOH ~JIHTCJihHOCIH co

CTaBJIHCI cna~aJOU~aJI Y.aCTb HMllYJihCa /3a~HHH cPpOHT/, Ko

TopaH ITOCJIC H3MepeHHJI aMITJIHTY~bl HMllYJibCa HHKaKOH IICH

HOC'I H IIC HMCCT H TOJibKO C03~aeT ITOBbiiiiCHHYIO BepOHTHOCTb 

HaJJO)I{CilHH HMllYJibCOB ~pyr Ha ~pyra. 

Jlpu 60JibiiiHX 3arpy3KaX cPOPMHpOBaHue HMITYJihCOB IIC

JICC006pa3HO BhlllOJIHJITb C ITOMOI.l{blO yrrpaBJIJICMOrO HHTe

rpaTopa/1-.1/ T.K. rrpH JTOM,Heyxy~IIIaJIOTHOIIICHHJICHrHa-, 
na K my My, ~JiuTeJihHOCTb c<iJopMupoBaHHoro HMITYJibca 

MO)I{HO COKpaTHTb rrpHMepHO B ~Ba pa3a. HCllOJib30BaHHe 

yrrpaBJIHCMOI'O HHTerpaTOpa ycTpaHHCT 3aBHCHMOCTh JHep

reTHlJ.CCKOI'O pa3pCIIICHHJI OT H3MCHCHHH BpeMeHH co6u

paHHH, 410 H pH~e CJiyY.aeB OlJ.CHb cyli.{CCTBCHHO, HarrpuMep 

rrpH pa6oTe C KpCMHKCBbiMH ll03HIIHOHHO-Y.YBCTBHTCJibHbiMH 

HJIH C repMaHHCBbiMH ~eTeKTOpaMH. 

Ilpu pa6oTe C Y.epeHKOBCKHMH H CIIHHTHJIJIJIIIHOHHbiMH 

cY.eTY.HKaMu rrpuMeHeHue ynpaBJIHeMoro HHTerpaTopa no-

3BOJIHeT yMeHbiiiHTb Jcl><beKT cTaTucTuY.ecKux <PnwKTyauuu 

npu co6upaHHH 3apH~a H, TaKHM o6pa30M, JIYY.We HCllOJib-

30BaTb cneKTpoMeTpuY.ecKue CBOHCTBa JTux ~eTeKTopoB. 
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B cnyqagx HCIIOJIL30BaHHJI 6hlcTphlx cu;HHTHJIJIJIIJ;HOHHLIX 

,II,eTeKTOpOB YllpaBJIJieMLLH HHTerpaTop HrpaeT IIOJie3HYIO 

POJih 11peo6pa30Ba TeJIJI KOpOTKHX HaHOCeKyH)].HhiX HMIIYJILCOB 

B HMIIYJihChl MHKpOCeKyH)].HOH ,II,JIHTeJILHOCTH, 6onee y.n.o6-

Hhle ,II,JIJI aMIIJIHTY.IJ.HOrO aHaJIH3a /4/, 
B CHCTeMaX, pa6oTaiOIIJ;HX llpH BhiCOKOH BXO,II,HOH 3a

rpy3Ke, .IJ.JIJI yMeHLWeHHJI ~oHa acer.n.a IIPOH3BO.IJ.HTCJI no

rH'IeCKHH OT6op HMIIYJILCOB 110 Ollpe.n.eneHHhiM KpHTepHJIM, 

HallpHMep COBfia)].eHHJO HJIH aHTHCOBIIa)].eHHIO C KaKHM- JIH60 

.n.pyrHM co6hiTHeM. ct>yHKIJ;HH norHqecKoro oT6opa 11one 3Hhlx 

C06LITHH, pe)l(eKIJ;HH HaJIO)I(eHHhiX HMIIYJILCOB H ynpaBJieHHJI 

HHTerpaTOpOM CHJihHO B3aHMOCBJI3aHLI, 1103TOMy HX Y.IJ.06HO 

COBMeCTHTh B O,II,HOM llpH60pe C C06CTBeHHO HHTerpaTOpOM. 

HH)I(e OIIHChiBaeTCJI TaKOH 11pH6op, Ha3BaHHhiH CeAeK-
1110pOM- UH11lezpamopOM, CIIOC06HLIH pa6oTaTb C MaKCHMaJIL

HOH BXO.IJ.HOH 3arpy3KOH nopJI.IJ.Ka 106 HMIIYJILCOB a ceKyH

.II.Y H 11pe.n.Ha3Ha'leHHhiH .IJ.JIJI llpoae.n.eHHJI ClleKTpoMeTpH'Ie

CKHX H3MepeHHH C TO'IHOCThJO OKOJIO 1 o/o. 
Heo6xo,IJ,HMOCTL a TaKoM 6noKe a llpaKTHKe JI,IJ,epHo

~H3H'IeCKHX H3MepeHHH B03HHKaeT )].OBOJlhHO 'laCTO, HallpH

Mep llpH pa6oTe Ha IIY'IKaX YCKOPHTeJieH YCTaHOBOK C BLI

~OKHM K03~~HIJ;HeHTOM OT6opa C06LITHH. 

OnucaHue 6AoK-cxeMbl ceAeKmopa-uHmezpamopa 

CeneKTop-HHTerpaTop IIOCTpoeH a CTaH.n.apTax BHlllHJI 

H KAMAK. linoK-cxeMa llpH6opa IIOKa3aHa Ha puc. 1. 

Ha BXO,IJ, OT ci>3Y HJIH llpe.n.ycHJIHTeJIJI IIOCTyllaJOT KOpOTKHe 

CHrHaJILI, 6JIH3KHe 110 ~OpMe K HMIIYJibCaM TOKa. C llOMOIIJ;hiO 

noporoaoro ycTpoiicTBa 3TH CHrHaJILI 3allycKaJOT 6noK no

rHKH, y11paanJIJO~HH pa6oToH acero 11pH6opa. AHanoroBLie 

CHrHaJibl llpOXO)].JIT qepe 3 BHeWHJOIO JIHHHIO 3a,IJ,ep)I(KH, KOHT

ponHpyJOTCJI .n.eTeKTopoM Hyneaoro YPOBHJI /pa6oTaJOIIJ;HM 

COBMeCTHO C BOCCTaHOBHTeJieM HYJIJI/ H TOJlhKO IIOCJie 

3TOrO IIOCTyllaJOT Ha BXO)].Hhle BOpOTa HHTerpaTopa. ~JIH

TeJILHOCTh BpeMeHH OTKphiBaHHJI BXO)].HhiX BOpOT, paBHaJI 

,II,JIHTeJibHOCTH HHTerpHpOBaHHJI, 3a,IJ,aeTCJI 6JIOKOM JIOrHKH, 

IlpH 3TOM BXO,II,Hhle BOpOTa llpOIIYCKaiOT CHrHaJI, eCJIH BhiiiOJI

HeH pJI.IJ. ycnOBHH: 6noK He 3aHJIT /3aKOH'IeHa o6pa6oTKa 
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n:pC,II,bi)J.yiiJ;ero HMllYJlhCa/; HeT HaJIOiKeHHH Ha ~pOHT aHaJIH-

3HpyeMOrO HMIIYJibCa; B pe)I(HMe MrHOBeHHbiX COBlla)J,eHHH 

HJlH aHTHCOBlla)J.eHHH HMCeTCJi COOTBCTCTBYIOIIJ;HH pa3pewa-

101l~BH CHrHaJI. 
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Puc. 1. 5AoK- cxeMa ceAeKmopa- uH111e2pamopa. 

llpowe)J,WHii yepe3 aopoTa aHanoroBblH curnan HHTerpu

pyeTcH Ha eMKOCTH. flepeKJIIO'-IaH KOH)J.eHCaTOp, MO)t(HO H3-

MCHJiTb 3apH,II,O'-IYBCTBHTeJibHOCTb npH6opa. JapH,II, Ha eM

KOCTH COXpaHHCTCJi llOCJie 3aKpblTHJI BXO)J.HblX BOpOT eiiJ;e 

Ha apeMH Bbl,IJ,a'-IH, B Te'-ICHHe KOTOpOrO OTKpbiBaiOTCJi BblXO)J.· 

Hhle aopoTa. TaKHM o6pa30M, Ha JIHHeHHhiX Bhlxo.n.ax curHaJibi 

HMeiOT npHMOyrOJibHYIO ~OpMy H aMIIJIHTY.Il.Y, nponopuHo

HaJibHYIO 3ap11.n.y axo.n.Horo HMIIYJILCa. BblXO.IJ.Hble aopoTa 

OTKpblBaiOTCH TOJibKO B TOM CJiyqae, eCJIH HeT HaJIO)I(eHHH Ha 

Clla,IJ, aHaJIH3HpyeMOro HMIIYJibCa H eCJIH BbliiOJIHeHbl yCJIOBHJI 

3a,II,ep)l(aHHblX COBIIa)J.eHHH. 
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Ilocne Bhl.fl.a4H CHrHaJla Ha BhiXO.ll. HHTerpHpyiOI.llaji eM

KOCTh pa3pji•aeTCji cxeMoi 6wcrporo pa3pji.na H .no npH

xo.na cne,nyiOI.llero HMIIYJlhCa IIO,n,nep*HBaeTCji CXeMoi dJHKCa

QHH HYJlji. Kor,na YCJlOBHji BWXO.D.HWX BOpOT He BWIIOJlHji

IOTCji, eMKOCTh pa3pji•aeTCji cpa3y IIOCJle OKOH4aHHji Bpe

MeHH HHTerpHpOBaHHji . 

.Ll.nji HacrpoiKH npH6opa npe.nycMorpeH pe*HM pa6oThi, 

IIpH KOTOpOM BWXO.D.HWe BOpOTa OTKpWTW IIOCTOjiHHO. flpH 

3TOM BhlXO.D.HOH CHrHaJl MO*HO Ha6J1IO,naTh Ha BCeX CTa,nHjiX 

OT Ha'IaJla BpeMeHH HHTerpHpOBaHHji .ll.O KOHQa BpeMeHH 

nw,na'IH. 

2 
MaKCHMaJlhHaji 

KOM panHa ±5 
BhiXO,nHaji aMIIJlHTy,na IIpH Harpy3Ke 

B /Ha .nnyx npoTHBod>a3HWX nwxo.nax/. 

BoccmauoeumeAb uyAeeou AUHUU 

AMIIJlHTy,na HMIIyJlhCa Ha BhiXO,ne HHTerpaTopa onpe

,neJljieTCji He TOJlhKO BXO.D.HbiM CHrHaJlOM, HO H BXO.D.HbiM 

HyneBhiM ypOBHeM B TC4eHHe BpeMeHH HHTerpHpoBaHHji. 

fl03TOMy Ha BXo,ne CXeMhl He06XO.D.HMO HMeTb 3dJdJeKTHBHhiH 

DOCCTaHOBHTeJlh HyJleBOH JlHHHH. TaKHM o6pa30M MO*HO 

YCTpaHHTh BJlHjiHHe HH3K04aCTOTHWX dJoHOBWX KOJlefiaHHH, 

CKOMIIeHCHpOBaTh H3MeHCHHji BWXO.D.HOrO IIOTeHQHaJla Hc

T04HHKa CHrHana OT TeMnepaTyphl, 3arpy3KH H lip. 

BoccTaHOBHTeJlb pa6oraer B Ka'Iecrne d>Hnhrpa c H3-

MeHj!JOlliHMHCji no npeMeHH napaMeTpaMH :; Kor .na nxo.n

HOrO HMIIYJlhCa BeT, HyJleBOH ypoBeHh CTa6HJ1H3HpyeTCji 

CXeMOH ofipa THOH CBji3H. Bo BpeMji ,neiCTBHji BXO.D.HOrO HM

nynhca o6paTHaji CBji3b pa3pwnaeTCji CHrHanoM .nereKropa 

HYJlji /ecnH aMIIJlHTy,na HMnynhca npenwrnaer nopor cpa-

6a ThiBaHHji/ H HyneBOH ypoBeHh B Te'IeHHe BpeMeHH HHTe

rpHpOBaHHji 3aiiOMHHaeTCji Ha eMKOCTH . .lJ.Jlji fihiCTpo,neHCT

BHji IlpH6opa IIOCTOjiHHaji BpeMeHH BOCCTaHOBJleHHji .ll.OJl*Ha 

6hiTb KaK MO*HO MeHhillC, O,nHaKO C 
1 

T04KH 3peHHji illYMa 

OllTHMaJlbHbiM C4HTaeTCji r .:. 30t 11 
3 · , r,ne tll - .ll.JlH

TeJlbHOCTb BXO.D.HOrO HMIIYJlhCa. Ilonaraji t = 1 MKC, 
11 

nonyqaeM r =30 MKc. 

CxeMa BOCCTaHOBHTeJlji HyJleBOH JlHHHH H HeKOTOpblX 

CMe*HbiX Y3J10B IlpHBe,neHa Ha puc. 2. 
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c~t~rH.tA 

~O~·AlT 

BOCCTAHOBHT£111. SX BOPO'A 
IIH1CrPATOP 

" c.,,, 

.,, 

K BbiJ( BOPOTAN 

-<1' 

-BPEHQ Ul-atrP 

Puc. 2. BxoOHaJI ~acmb ceAeKmopa- UHmezpamopa. 

Ji/lOK /102UKU 

B 6noKe norHKH Bbipa6aThiBaiOTCji cHrHaJlbi, onpe.nenj!JO

Il.IHC .ll.JlHTeJlbHOCTH BXO.D.HbiX H BbiXO.D.HhiX BOpOT, BpCMji H 

.D.JlHTCJlhHOCTb pa3pH,na HHTerpHpyiOI.liCH CMKOCTH, OCYI.liCCT

BJlHCTCH Bhi6op pe*HMa COBIIa.D.CHHH, dJopMHpyiOTCH HMIIYJlh

Cbl norH'ICCKHX Bbixo.non I puc. 3/. 
<l>aKT HaJlO*CHHH HMIIYJlhCOB ,npyr Ha ,npyra onpe,ne

JlHCTCH IIO COCTOHHHIO .D.CTCKTOpa HYJlji B Ha'IaJle H KOHQC 

npeMCHH HHTerpHponaHHH. EcnH Ha nxo.n 6noKa HMIIYJlhC 

npHilleJl B MOMeHT BpeMeHH, KOr,na ,neTeKTOp HYJlH el.lle 

B036y•,neH OT npe,nhi.ll.YI.llero HMIIYJlhCa, BXO.D.Hhle BOpOTa 

He OTKpbiBaiOTCji H CHrHaJl Ha HHTerpHpyiOI.liYIO eMKOCTh He 

npoi,neT. HHTerpHpOBaHHe CHrHaJla Ha4HeTCji TOJlhKO B TOM 

CJly'Iae, eCJlH B MOMeHT IIpHXO,na HMIIYJlhCa BXO.ll.HOH HyJleBOH 

ypOBCHh HaXO.D.HTCH HH*e IIOpora ,neTeKTOpa "0". 

0T BXO.D.HOrO HMllYJlhCa ,neTeKTOp HYJlH, KOHe4HO, cpa-

6oTaeT. flpH 3TOM, eCJlH B KOHQe HHTerpHpOBaHHH ,neTeKTOp 

HYJlH B03Bpal.llaeTCH B HCXO.D.HOe COCTOHHHe,HHTerpHpOBaH-
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coBn.-aHmu. 

Puc. 3. YnpoJIIeHHa.R cxeMa 6AoKa AozuKu. 

Hhiii cHrHan Bhi.JJ.aeTCH Ha BhiXO.D. /puc. 4a/. Ecnu 3a apeMH 

HHTerpHpOBaHHH npuwen eiQe O)l.HH HMllYJihC, )l.eTeKTOp HYJIH 

He B03BpaTHTCH B HCXO)l.HOe COCTOHHHe, BhiXO)l.Hhie BOpOTa He 

OTKpOWTCH H 3apH)l. Ha HHTerpupyw~eH eMKOCTH pa3pH

)l.HTCH cxeMoH 6hiCTporo pa3pH.JJ.a I puc. 46/. Ecnu, O.JJ.HaKo, 

BTOpOH HMllYJihC llOCTYllHT Ha BXO)l. llOCJie OKOHY:aHHH HHTe

rpHpOBaHHH /npH 3aKpWTWX BXO)l.HWX BOpOTax/, TO HHTe

rpHpOBaHHWH CHrHan Y*e He HCKa•aeTCH H BW)l.aeTCH Ha 

BhiXO.JJ. /puc. 48/. 

AUH.6xo6H. UMO. 

6peMa UHrTleep. 
~aepllkka 6x. UMn. 

• o· aemekmop 

UHme2p. CU2HOJ\ 

CUC!HOJI C06n. 
cuaHO.II ~aa. co6n. 

.nuH. Obtxoa 
JIOC!. 6biXOO 

6btx. Mepm6.6p. 
a ~ 6 

Puc.4. BpeMeHHble ouazpaMMbl UMny/lbC08 8 pa3/IU'-IHbiX 
mot.tKax ceAeKmopa-uHmezpamopa: a/ 8 c/lyt.tae 08yx 8xoo
HbiX UMnyAbC08, pa30eAeHHbiX 60/lbiUUM UHmepea/IOM, 
6/8 C/lyt.tae HQ/IOJICeHUJI 08YX UMny/lbCOe,e/8 C/lyt.tae, 1<020a 
8mopou uMnyAbc nonaoaem e Mepm8oe 8peM.R npu6opa. 
8 
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.liJIOK pa60TaeT B pe*HMaX COBlla)l.eHHH HJIH aHTHCOBna

)l.eHHH, KOTOphie MoryT 6hiTh MrHOBeHHhiMH HJIH 3a)l.ep•aH

HhiMH. B cnyY:ae MrHoBeHHwx coana)l.eHHii Heo6xo)l.HMhiM 

YCJIOBHeM 3anycKa HHTerpaTopa HBJIHeTCH COBlla)l.eHHe BXO)l.

HOrO pa6oY:ero HMllYJihCa C CHrHaJIOM Ha BXO)l.e COBlla)l.eHHH. 

B pe•uMe 3a.JJ.ep•aHHhiX coana.JJ.eHHii 3anycK ocyiQeCTBJIHeT

CH BXO)l.HWM HMllYJihCOM, a pa3peweHHe Ha OTKphiBaHHe 

BhiXO)l.HhiX BOpOT )l.aeTCH CHrHaJIOM Ha BXO)l.e COBlla)l.eHHH B 

TeY:eHHe acero apeMeHH HHTerpupoaaHHH. 

Oco6eHHocmu nocmpoeHUJI 6AoKa 
8 cmaHOapme KAMAK 

B ceneKTope-HHTerpaTope, BhmonHeHHOM a cTaH.JJ.apTe 

KAMAK, nepeKnmY:eHHe K03ctxlluuueHTa npeo6pa3oaaHHH 3a

PH.D.-aMnJIHTY.JJ.a, BpeMeHH HHTerpHpOBaHHH, BpeMeHH OTKPhi

BaHHH BhiXO)l.HhiX BOpOT; ynpaaneHHe BXO)l.aMH H pe*HMOM 

pa6oThi I 3a.JJ.ep•aHHwe unu MrHoBeHHhie coana.D.eHHH/aHTH

coana)l.eHHH/ I, ocy~ecTBJIHWTCH KOMaH.D.aMH 3anucu a 

16-pa3pH.JJ.HOM ynpaanHmiQeM perucTpe NA<0)F(17). KoMaH

.JJ.Oii NA(O)F( D 3anucaHHwe .JJ.aHHhie MoryT 6hiTh CY:H

TaHhl. .lJ.JIH KOHTpOJIH pa60TW 6JIOKa HCllOJih3yeTCH perHCTp 

KOHTpOJIH BXO)l.HhiX CHrHaJIOB, Y:TeHHe H c6poc KOTOpOrO 

npoucxo.D.HT no KoMaH.D.e NA<0)F(2) . KoMaH.D.aMH 

NA<0)F(24) H NA<0)F(26) ocyiQeCTBJIHWTCH, cooTBeT-

CTBeHHO, 6JIOKHpOBKa H pa36JIOKHpOBKa BXO)l.OB 6noKa. Bxo

)l.hl 6noKupywTcH TaK•e npu HanHY:HH curHana I. KoMaH.JJ.Oii 

ZS2 MO*HO c6pocHTh ace perucTpw B HCXO.JJ.HOe cocToH

HHe. llpH BhlllOJIHeHHH KOMaH)l. 3allHCH H Y:TeHHH BXO)l.hl 

6JIOKHPYWTCH Ha 1 MC C J.J;eJihiO HCKJIWY:eHHH BJIHHHHH Ha 

Ha6HpaeMhiii cneKTp nepexo.JJ.HhiX npoueccoa npu nepeKJIJO

Y:eHHHX. 

.lJ.JIH HOpMaJihHOH pa60Thl ceneKTOpa-HHTerpaTOpa 

B cTaH.JJ.apTe KAMAK, 6noK-cxeMa KOToporo npuae.JJ.eHa Ha 

puc. 5, He06XO)l.HMO c4JopMHpOBaTh CHrHaJihl, llOCTynaWIQHe 

Ha JIOrHY:eCKHe BXO)l.hl "0- )l.eTeKTOp" H "3anycK" . .lJ.JIH 3TOH 

J.J;eJIH MO*HO HCllOJih30BaTh HHTerpaJihHWe )l.HCKpHMHHaTOpW 

c noporaMH, perynupyeMhiMH uu4Jpo-aHanoroawMH npe

o6pa3oaaTenHMH. 
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I -A-h*ft 

MKIICTPI<I'o b 
KloMAK 

Puc. 5. EAoK- cxeMa ce/leKmopa- UH111e2pamopa c ynpaeAe
HUeM 6 cmaHoapme KAMAK. 

TexHU'WCKUe oa1mb1e ceAeKmopa- uH111e2pamopa 

Bxoobl: 
Bxo~Hoe conpoTuoneHHe ocex 
BXO~OB 

flonHpHOCTb BXO~HbiX CHrHallOB 
AMnnuTy ~a curHanoB Ha 
norHY.eCKHX BXO~ax 
)J,nHTellbHOCTb CHrHanOB Ha 
norHY.eCKHX BXO~aX 
Pa6oY.HH ~Hana30H carHanoo 
Ha llHHeHHOM BXO~e 
3aJ..UHTa llHHeHHOrO BXO~a 

10 

50 OM 
oTpuu.aTenhHaH 

- 0,8 B 

He MeHee 10 HC 

/0-:--5/ B 
±15 B nocTOHHHoro 
HafipjJ:>KeHHH 

BbiXOObl: 
BbiXO~Hoe conpoTHBneHHe 
llHHeHHbiX BbiXO~OB 
)J,uana3oH curHanoo Ha 
llHHeHHblX BbiXO~ax 
BbiXO~Hou curHan Ha 
noruY.ecKHX Bhlxo~ax 

YnpaeAeHue 
renunoTaMH ycTaHaonuoaiOTCH: 

nopor "3anycKa" u nopor 
"0- ~eTeKTOpa" 

floTeHU.HOMeTpaMH,BbiBe~eHHbiMH 

no~ rnnuu., ycTaHaonuoaiOTCH: 
~nHTellbHOCTb BpeMeHH 
HHTerpHpOBaHH.!i 
~llHTellbHOCTb BpeMeHH 
OTKpb!BaHHH BblXO~HblX BOpOT 

IlepeKniOY.aTeneM Ha nepe~ueu 
nauenu ycTaHaBnuoaeTcH 

MaKCHManbHhlH BXO~HOH 3apH~ 

TyM6nepaMH ycTaHaonuoaiOTCH: 
pe:>KHM coona~eHHH unu 
aHTHCOBna~eHHH; 

Ja~ep:>KaHHhie unu MrHoBeHHbie 
COBna~eHHH/aHTHCOBna~eHHH/. 

HHTerpanbHaH uenuHeHHOCTb 
K03$$HU.HeHTa npeo6pa30BaHHH 
JapH~-aMnnHTy~a 

TeMnepaTypHaH HecTa6unhHOCTb 
K03$$HU.HeHTa npeo6pa30BaHHH 
Japx~-aMnnuTy~a 

flHTaHHe: 

50 OM 

/Oc,-±5/B 

16 MA 

/-0,01-:--5/ B 

/0,05-:-2/ MKC, 

/0,1-:-1/ MKC. 

I 1 ,2,4,8, 16,32/ HK 

He 6onee 1o/o 

He 6onee 0, 1o/o/''C 
+6 B, -550 MA; 
-12 B, - 40 MA; 
-24 B. -170 MA; 
-24 B, -170 MA. 
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3KcnepUMeH.IItaAbH.ble U3MepeHU.R 
c ceAeKmopoM- uHmezpamopoM 

Pa6oTocnoco6noCTb ceneKTopa- HHTerparopa npH Bbico

KOH BXO)l.HOH HHTeHCHBHOCTH nposepAJJaCb B pa6oTe C IIOJJY

llpOBO)l.HHKOBblMH H CU.HHTHJlJlAUHOHHbiMH )l.CTCKTOpaMH. 

KpeMHHCBblH .D.eTeKT6p noBepxnocrno- 6apbepnoro THna 

o6JJy4aJJCJJ npH KOMHaTHOH TCMnepaType a -qaCTHUaMH npH 

pa3HOH HHTCHCHBHOCTH HCTO'IHHKa. PerHCTpHpOBaJJHCh HM

ny.flbCbl OT reHepaTopa, KOTOphiC llO)l.aBaJJHCh O,llHOBpCMCHHO 

Ha BXO)l. npe)l.yCHJlliTCJl.R H Ha BXO,ll COBTia,lleHHH HHTerpaTopa 

I puc. 61. )lnHTCJibHOCTb BXO.D.HbiX HMnynhCOB onpe)len.Rnacb 

IIOCTOSIHHOH BpCMCHH .D.H$<1JepeHUHPOBaHHJJ B npe)l.yCHJJHTeJJe 

1500 He/. flpH '-faCTOTC BXO)l.Hb!X HMIIYJJbCOB lOS UMn/c 
3HepreTH4CCKOC 

c HH3KOH I J0·1 

CTaBHJJ 6o/o. 

paJpeweHHe YXY.D.WHJJOCb no cpaBHCHHJO 

UMn/c/ Jarpy3KOH Ha 5o/(J, YXO,ll IIHKa co-

. t:' 

aem. npeayc. Ob!cmp. yc. ce..llekmop-
'tal.lqlq>~ 'l'u~2HC uHmei!pamop 

> 114 ~xoo 

1 ... co6n. 
MZH. 

QHQJIU!.Q

mop 

Puc. 6. EAoK- cxeMa U3MepeHu.R 3azpy30'IIWU cnoco6Hocmu 
ceAeKmopa- UHmezpamopa C 1CpeMHUe8biM OemeKmopOM. 

fipH HCTIOJlh30BaHHH HHTerpaTopa C 6blCTpbiM )I(H)l.KHM 

CU,HHTHJlJJRTOpOM H <1>3Y- 30 H3MepRJJHCb CIICKTp f>O Co 
I puc. 71 H 3$$eKTHBHOCTb o6pa6oTKH HMnynbCOB npu Ja

rpy JKax .D.O 10 7 UM n/ c I puc. Bl. KaK BH.D.HO, CHJJbHOe 

yxy.I(weHHe pa3peweHHR H cna.D. 3$$eKTHBHocru na6nJO.D.aercR 

TOJJbKO npH JarpyJKe 6onee 106 uMn/c lapeMR HHTerpupo

BaHHJI COCTaBJJJICT BCero 50 HCI. 
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Puc. 7. AMnAumyOHbte cneKmpbt 6° Co npupa3AUt~HbtX exoo-
1-lbtX 3acpy31CQX 8 CAY'IQJIX UCnOAb308QHUJI CeAeKmopa- UH
mezpamopa /a/ u 6btcmpbtx AUHeUHbtX eopom /6/. 

u 

I 
y 

195 

i 104 

! 
~ 

~10 
~ 
§ 

'iACTOTA rEI£PATOPot. 

~ 
P
~ 
T ~1 .L "' ~' .L ~ rol 'IJ7 

'<ACTOTA OlCQAHbiX HMn1/lbC(lll (liMn I c) 

Puc. 8. 3azpy30t~Hbte xapaKmepucmutw ceAeKmopa- UHmezpa
mopa npu UCnOAb306QHUU f1>3Y C 6btC111pbtM CfiUH1fiUAAJ11710pOM. 
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)J,JUI 

jpuc.9/ 
rpy3Kax 

Na,J CU.HHTHnnHTopa pe3ynbTaTbi H3MepeHHH 
noKa3wsawT pa6oTocnoco6HoCTb npu6opa rrpH 3a
ero snnoTb .no 5 ·10"' uMn/c. 

B 3aKnwqeHHe aaTopw swpa•amT 6naro.napHOCTb 
B.r.3HHOBY 3a rrone3Hhle o6cy•.neHHH H B.H.lliypaBHHY 3a 
aKTHBHOC yqacTHC B pa3pa60TKC llpHfiopa Ha rrepBOM 3Tarre. 
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CPEAH~ 'iACTOTA BXQAHb1X HMn)'JibCOB (I.IMil/ck] 

Puc. 9. CMe!JieHue 3Hep2emu'iecK020 nUI(Q u U3MeHeHue 
pa3peweHUJl 0111 6XOOHOU 3Q2py3KU npu pa6ome C l\aJ 
CtjUHTIIUAAJlTIIOpOM. 
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