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npeo6pa30B8Tenb OTHOWeHHSI ABYX CHrHanoB B CTBHnapTe KAMAK 

0nliCbiB8eTCSI npeo6pa30B8Tenb OTHOWeHiiSI ABYX ClirHanOB H3MepHTenbHOrQ 

MOAynSI anb¢8-cneKTpOMeTpa, npeAH83HaqeHHOrO AnSI HCCneAOBSHHSI peaKUHH 

(n, a) HB pe30H8HCHbiX HeilTpOH8X, nnSI CXeMHOro peweHiiSI HCnOnb3yeTCSI 

aHanoroBbiil MeTon. 

Pa6oTa BbmonlleHa a Jla6opaToplili HellTpOHHOII ¢l!i3HKii OVIHVI, 

C) 1976 06 .. eC)UHeHHWil IIHC•u•y• JIC)epHWX IICCAeC)oeaHUU,lly6Ha 

IlpH H3y'leHHH pe,U.I<HX peai<l.{HH (n,a) C HCllOnb30BaHHeM 

B I<a'leCTBe ,u.eTei<TOpa HOHH3al.{HOHHOH I<aMepbl B03HHI<na 

Heo6xo,u.HMOCTb npHMeHHTb B anb~a-cnei<TpoMeTpe 3nei<T

poHHYIO I<onnHMaUHIO anb~a-qacTHU/I,Z/.B npouecce Hx 

OT6opa B ycTpOHCTBe I<OnnHMal.{HH cnei<TpOMeTpa HCllOnb-

3yeTCJI onepal.{HJI ,u.eneHHJI .U.BYX I<OppenHpOBaHHbiX HMnynb

coB. B ,u.aHHOH pa6oTe onHCbiBaeTCJI cxeMa .u.eneHHJI aMn

nHTY.U. .U.BYX HMnynbCOB C npeo6pa30BaHHeM 'laCTHOrO B l.{H~

pOBYIO ~opMy. 
CxeMbi, npoH3BO.U.JIII..{He onepau:HIO .u.eneHHJI .U.Byx HMnynb

coB, llpHMeHJIIOTCJI H BO MHOrHX ,u.pyrHX H3MepHTenbHbiX 

YCTpOHCTBaX, HanpHMep, ,U.nJI nony'leHHJI 'laCTHOrO .U.BYX 

CHrHanOB OT ll03Hl.{HOHHOrO ,u.eTei<TOpa ,U.nJI HaXo:>K,U.eHHJI 

I<oop.U.HHaT nponeTa 'laCTHU/
3

, 
41 . Onepau:HIO .u.eneHHJI BeriH'IHH 

.U.BYX HMnynbCOB MO)f(HO npOH3BO.U.HTb I<ai< aHanorOBbiM, Tal< 

H l.{H~pOBbiM CllOC060M. lJ.H~pOBOe ycTpOHCTBO ,u.eneHHJI 

06bi'I~O COCTOHT H3 .U.BYX AlJ.Il Ha nHHHH C 3BM. MeTO.U. 

cpaBHHTenbHO Me,u.neHHbiH, CnO)f(HbiH H He BCer,u.a llpHMeHHM 

B peanbHMX ycnOBHJIX. AHanorOBMe YCTpOHCTBa npH BCeX 

HX He,U.OCTaTKaX /MeHblliaJI TO'IHOCTb H CTa6HnbHOCTb DO 

cpaBHeHHIO C l.{H~pOBMMH MeTO,U.aMH/ - 6onee fiMCTpbi H 

Y.U.06Hbl ,U.nJI npHMeHeHHJI B 3I<CllepHMeHTanbHbiX H3MepH

TenbHMX ycTaHOBI<ax. B HaCTOJIII..{eH pa6oTe onHCMBaeTcJI 

aHanoroBaJI cxeMa .u.eneHHJI c perHcTpau:Heu peJynhTaTa 

B l.{H~pOBOM BH,U.e. 

B cxeMe Hcnonh3yeTCJI lliHpoi<o H3BeCTHMH npHHUHn, 

OCHOBaHHMH Ha nHHeHHOM pa3p.JI,u.e eMI<OCTH C C 3apJI,U.OM 

3 



Q cU 
Q = cU. BpeMH pa3pH.na eMKOCTH paBHO T = T = -I-, r.ne 

u - aMOnHTy.D;a BXO.D;HOrO HMDynLca, I - TOK pa3pH.D;a 
eMKOCTH. IlpHHHMaH u = u l' I = k u2 ,r.ne u - aMnnHTy.na 
HMnynLca .nenuMoro, a U 2 - aMnnuTy.na HMnynLca .nenu
TenH, DOnyqHM BpeMH pa3pH.D;a eMKOCTH C paBHhiM 

cU 1 U 1 
T = --=a-- I a - nocTOHHHaH BenuquHal. 

kU 2 U2 

CxeMa BKnJOqaeT .D;Ba 3apH.D;Hhlx ycTpoilcTBa I3Y1, 3Y21 
I puc.l H 2/ c pacwupuTenHMH HMnynLcoB H pa3pH.D;Hhle u.enu 
IPY 1, PY21 c reHepa TopaMH TOKOB Me.nneHHoro H 6hlcT-
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Puc. 1. liAoK- cxeMa npeo6pa3o6ameA.R. 

,___. 

poro pa3pH.D;OB. IlpH OOCTynneHHH Ha o6a BXO.D;a HMDynhCOB 
3apH)I(aiOTCH 3apH.D;Hbie eMKOCTH 060HX JY. Ilocne OKOH
qaHHH 3apH.na noruqecKHH 6noK ynpaBneHHH lliY I Bhipa-
6aThiBaeT curHanLI, BKnJOqaJOmue reHepaTop TOKa pa3pH.na 
PY 1, TOK KoToporo I= kU 2 , u u.enh Me.nneHHoro pa3 pH.na 
eMKOCTH C l 3apH.D;HOrO ycTpOHCTBa 3Y 1, OUpe.nenHH Ha
qano BpeMeHHoro HHTepBana T. KoHeu. pa3pH.na eMKOCTH 
IKOHeU. BpeMeHHOrO HHTepBanal ~HKCHpyeTCH .D;HCKpHMH
HaTOpOM HH)I(Hero ypOBHH I,[(Y11. 3aTeM BKnJOqaeTCH reHe
paTOp TOKa 6blcTporo pa3pH.na 3apH.D;HOH eMKOCTH C23Y2 
H U.eDh ee pa3pH.D;a. JapH.D;HaH eMKOCTh C 2 pa3pH)I(aeTCH. 
CxeMa npHBO.D;HTCH B HCXO.D;HOe COCTOHHHe. Ha BpeMH HH
TepBana T OTKpbiBaeTCH KnanaH IKI, qepe3 KOTOphiH Ha 

Bxo.n a.npecHoro perucTpa AP nocTynaiOT HMnynLChi c 
KBapu.eBoro reHepaTopa 1r I c qacTOTOH f . Ilocne oKoH
qaHHH perHCTpaU.HH cepHH HMDynhCOB CO.D;ep)l(aHHe a.npec
HOrO perucTpa N 6y.neT nponopu.uoHanLHO qacTHOMY 

\Jl 
N = T · f= f. a

U2 

Ha Bxo.nax 3Y ycTaHoBneHLI HOpManLHO 3aKphiTLie nuHeHHLie 
BOpOTa, KOTOpbie OTKphiBaiOTCH Ha BpeMH (t) OpOXO)I(.D;eHHH 
HaqanhHOH qacTH BXO.D;HOrO HMOynLCa t = trpp + ~t. 

IJpH OTCYTCTBHH HMOynLCa Ha O.D;HOM H3 BXO.D;OB noru
qecKHM 6nOKOM Bblpa6a TbiBaeTCH CHrHan, BKnJOqaJOIIJ.HH 
u.enH 6biCTporo pa3pH.D;a 3apH.D;HhiX eMKOCTeH C l H C 2 • 

Ilpu pa3pa6oTKe 6noKa 6Lmo yqTeHo ero u.eneBoe npu
MeHeHHe B COeKTpOMeTpe (n, a) .D;nH JneKTpOHHOH KOnnHMa
U.HH a - qacTHU. B HOHH3aU.HOHHOH KaMepe. 3.D;eCb He06XO
.D;HMO BhJqucnHTh BenuqHHY BH.D;a ul I u2 + bU2' r.ne b -
OOCTOHHHaH, 3aJJ:,aBaeMaH ypOBHeM Tpe6yeMOH KOnnHMaU.HH 
anL~a-qacTHU./l/ , U 1 - aMnnuTy.na HMnynLca c BhiCOKo
BonLTHoro JneKTpO.D;a, U2- aMOnHTy.D;a HMDynhCa C KOnneK

TOpa HOHH3aU.HOHHOH KaMephi. 
,[(nH TaKoro pe)I(HMa pa6oTLI HHTepBan BpeMeHH T yBe

nuquBaeTcH Ha T 1 "'b U 2 , a co.nep)l(aHHe a.npecHoro perucT

pa OpH 3TOM paBHO 
ul 

N 1 == f(T + T 1 >== f'(-- + bU 2 ) • u2 
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Puc. 2. BpeMeHHaJI ouazpaMMa pa6ombl npeo6pa3oeameAJI. 

HuTepoan BpeMeHH T 1 onpeAenxeTc.H opeMeHeM MeAneuuoro 
pa3p.11Aa eMKOCTH C3 3ap.IIAHOro ycTpOHCTBa 3Y3 C 3ap.HAOM 
Q= u 2. Pa3p.IIA c3 Ha'IHHaeTC.II nocne OKOH'IaHH.II BpeMeH
uoro HHTepoana T I Koue.u pa3p.HAa eMKOCTH C 1 I. 

TpeTHii pe)I(HM pa6oThi 6noKa - npeo6pa3ooauue aMn
nHTYAhi u2 B .uuclJpoBOH KOA. CoAep)l(aHHe aApecuoro perHCT
pa An.H 3Toro pe)I(BMa 

u2 
N 2 =fT 2 =f·d--, 

12 

rAe I 2 - TOK pa3p.HAa eMKOCTH C 3 , d 
'IHHa. 
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- DOCTO.IIHHa.ll BenH-

t 
I 

\ 
J 

,D,n.11 ocex pe)I(HMOB pa6oTLI 6noKa npeAYCMOTpeHo ynpao
neHHe DyTeM CTp06HpOBaHH.II BHeWHHM ynpaBn.IIIOIUHM HM
nynLcoM. IIpuH.uunuanLua.H cxeMa npuBeAeHa Ha puc. 3a H 
6. B cxeMe ucnonLJOBaHbi 6unon.HpHbie H noneo:b1e TpaH-
3HCTOpbi /3ap.IIAHO-pa3p.HAHOe ycTpOHCTBOI, onepa.UHOHHble 
ycHnHTenH B HHTerpanLHOM HCDOnHeHHH H HHTerpanLHble 
MHKpocxeMbi I noruqecKHe cxeMbii. 

,D,uanaJOH aMnnHTYA BXOAHbiX HMnynLcoB +0,07 + 5 B. 
IIon.HpHocTL HMnynLCOB - n106a.11. ,D,nuTenLHOCTL BXOAHLIX 
HMnynLCOB - 0,1-:-10 MKC. TO'IHOCTh AeneHH.II ±0,5t1o BAH
HaMH'IeCKOM AHa:{IaJoHe 60: lBO MB-" 5 B/. TeMnepaTyp
Ha.H CTa6HnhHOCTh He Xy)l(e 1 KaHana B AHaOa30He TeMne
paTyp +20 -" 40° C. linoK BLmonHeH B cTaHAapTe KAMAK. 
BLIXOAHa.H HHclJopMa.UH.II c 6noKa AP BLIAaeTc.H Ha WHHLI R . 
Ilo OKOH'IaHHH npeo6pa3oBaHH.II A-T Tpurrep TL ycTaHaB
nuoaeTc.H B cocTo.HHHe "1" H npu pa3peweuuu Janpoca 
reHepupyeT curHan L . 

IIepe'leHL ucnonLJyeMLIX KOMaHA: 

NA(O)F(O) - C'IHTbiBaHBe KOAa aApecHoro 
perucTpa I API - Q = 0 

NA<OW<2> - C'IHTbiBaHHe KOAa aApecHoro 
perucTpa H c6poc AP Q = 0 

NA<0)F(8) - npooepKa Janpoca Q = L 
NA<O>F<lO> - c6poc Tpurrepa Q=O 

NA<O>F(24>' - JanpeT Janpoca Q=O 
NA<O)F(26) - pa3peweuue Janpoca Q=O 

IIpu BblnonHeHHH nepequcneHHbiX KOMaHA BbiAaeTC.II 
curHan X= 1. lllupuHa 6noKa 34,4 MM. Ha nepeAHeii naHenu 
ycTaHoaneHbi: Bl..l-pa3'heMbi BXOAOB U 1,U2 , Uynp, renu
noT H nepeKniO'IaTenL DOn.llpHOCTH BXOAHLIX HMnynLCOB, 
nepeKniO'IaTenL pe)I(HMOB pa60TLI. 
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Puc. 3 a 6. JipuHijunua/lbHaJI cxeMa npeo6pa3oeame11.11 omHoweHuii oeyx cuzHaAoe. 



Jlumepamypa 

1. K.T.PoOUOH06, P.tP.PyMu, B.r. TUUIUH. IIT3, 1975, 1, 33. 
2. /0./I./Ionoe, K.r.PoouoHoe, P.clJ.PyMu, M. Cm3MnUHbCKU, 

B.r. TuwuH. C6opHUK ooKAaooe VI MeJKoyHapooHozo 
cuMn03UyMa no JloepHou 3AeKmpoHuKe. -IIHP, Bapwaea, 
1971. OH.JIH, 1{13- 6210, J{y6Ha, 1971. 

3. ImPulsdivisionsstujen in der nuklearen Elektronik 
von Klaus Abend KFA, jul-660-ZE, Mai, 1970. 

4. V.Goursky, Proc. 2nd ISPRA Nuclear Electronics 
Symposium, Stresa, Italy, 1975, EUR-5370e, 25. 

10 

PyKonHch nocTynHna B H3~aTenhCKH~ oT~en 
2 ~eKafipH 1976 ro~a. 

HeT JIH rrpo6eJIOB B Baiiieii 6H6JIHOTeKe? 
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