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A H H o T a u H H 

OrrHCbiBaeTCSI MHoroKaHanbHaSI KaMepa anSI HccneaoBaHHH saepHbiX peaKuHli:, B ueHTpe 

KaMepbl ycTaH8BflHB88TCSI !'830B8SI MHW8Hb, noa 12 yrnaMH BOKpyr ra30BOli: MHW8HH pacrrono

>KeHbl CUHHTHflflS!UHOHHbie C'leTqHKH, ITOCTpOeHHbl8 Ha cpOTOyMHO>KHTeflHX Cl>3Y-35 C KpHCTan-

naMH Cs] , VJMrrynbCbl OT !l>3Y IIOJl8!0TCSI HS MHOT'OKaHanbHb!li: aMITflHTYJlHbiH aHaflH38TOp, 

o6ecrreqHBa!OWHli: OJlHOBpeMeHHOe H3MepeHHe BOCbMH aMITflHTY JlHblX crreKTpOB. 

G.M.Osetinsky, Tzen Nai-Huang, I.A.Chepurchenko 

SIMULTANEOUS RECORDING OF 
ANGULAR DISTRIBUTIONS OF NUCLEAR 

REACTION PRODUCTS 

Abstract 

A many-channel chamber meant for investigations of nuclear reactions is described. A gaseous target is set up 

in the centre of the chamber. Scintillation counters consisting of photomultipliers FEU-35 with CsJ crystals are 

placed around the gaseous chamber at 12 angles. The pulses from FEU are fed to the many-channel amplitude ana

lyzer which provides for a simultaneous measurement of the eight amplitude spectra. 
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OllHH H3 ,xopowo H3BecTHbiX MeTOllOB H3MepeHHA yrnoBbiX pacnpelleJieHHi!:, ynpyrHx H 

HeynpyrHX IIpOUeCCOB IIpH HCC1IellOB8HHH HllepHb!X B38HMOlleHCTBHA OCHOBb!B8eTcH H8 Bpame

HHH no yrnaM c!l.eT!I.HKa qacTHU HJIH TenecKona H3 aTHX c!l.eT!I.HKOB. TaKoro polla H3MepeHHH 

BCei'll8 CBH38Hbl C 38Tp8TOA 50JibW OI'O KOJIH!I.eCTB8 BpeMeHH pa50Tbl YCKOpHTeJIH H B HeKOTO

pb!X cny!l.aHX llpHBOllHT K yBeJIH!I.eHHIO OWH50K H3MepeHHA, T8K · K8K BO BpeMH IIpOBelleHHH 

H3MepeHHi!: B03MO)KHbl H3MeHeHHH yCJIOBHA Ollb!T8 /H3MeHeHHe H30TOIIHOI'O COCT8B8 IIY!I.K8 yc

KOpeHHb!X HOHOB, !'838 MHWeHH, TeMnepaTypbl MHWeHH H T.ll./. B 9TOM OTHOWeHHH OllHOBpe

MeHH8S! 38IIHCb pe3yJibT8TOB H3MepeHHH !lOll p83JIH!I.Hb!MH yrJI8MH HMeeT HeOCIIOpHMbie npeH-

MywecTBa. 

C y!l.eTOM Bb!W eH3JIO)KeHHOI'O H8MH CKOHCTpyHpOB8H8 MHOI'OK8H81IbH8H K8Mepa llJlH OllHO

BpeMeHHOI'O H3MepeHHS! aHepreTH!I.eCKHX C!leKTpOB, YI'JIOBbiX pacnpelleJieH!iA H llH<lJ<lJepeHUH81Ib-

O 0 0 0 0 · 0 0 0 0 
Hb!X ceqeHHH SlllepHb!X peaKUHA !lOll YI'1I8MH 0 . , 15 , 30 , 45 , 60 , 75 , 90 , 105 , 120 , 

135°. 

PaCCMO';l'pHM OCHOBHbie aneMeHTbl KOHCTPYKUHH K8Mepbl /cM.pHc.1, pHC. 2/. 

·1. KoHcTpyKUHH KaMepbi 

KaMepa COCTOHT H3 KOpiiyca. B UeHTpe KOTOporo YCT8H8B1IHB8eTCH I'830B8H MHWeHb. 

/1/ 0 0 0 0 
KoHCTpy!<;UHS! MHweHH 8H81IOI'H!I.H8 YK838HHOi!: B pa5oTe • noll yrn~MH 0 • 15 • 30 • 45 • 

60°, 75°, 90°, }05°, 120°, }35° B KOpnyce K8Mepbl HMeiOTCH OTBepCTHS!, 38Kpb!B8eMble OK-

H8MH H3 OllTH!I.eCKOI'O CTeK1I8 T01Ill.{HHOA 6 MM. Ha llOBepXHOCTH CTeKna) o5pameHHOA BO 

BHyTpb) yKpeiiJIS!eTCS! KpHCT8Jl1I Cs j T01Ill.{HHOH 2 MM, llH8MeTpOM 20 MM. C Hapy)KHOA llOBepx-

HOCTH CTeK1I8 YCT8H8BJJHB8IOTCS! <lJOTOYMHO)KHTe1IH ¢>3Y-35. BHyTpH K8Mepbl YCT8H8B1IHB8IOT-

CS! llHa<lJparMa H llOllBH)KHOA 9Kp8H /cM.pHC. 2/ . .DHa<lJp8I'M8 /5/ HMeeT 12 K81IH5pOB8HHbiX 

OTBepCTHA llH8MeTpOM }6 MM, KOTOpbte S!B1IHIOTCS! llH8<lJp8I'M8MH ll1IH !1.8CTHU, Bb!XOllHll.{HX 

1'13 I'830BOA MHWeHH. nollBH)KHOi!: 9Kp8H /6/ YCT8H8B1IHBaeTCS! Me*llY CTeHK8MH K8Mepbl H 

llHa¢parMoiL C IIOMOll.{biO npHBOll a /1 t I aKpaH OllHOBpeMeHHO nepeKpbiBaeT OTBepcTHS! llHa<P

parM, !!.TO Heo5XOllHMO ll1IH npoBelleHHS! <PoHOBbiX H3MepeHHi!:. B ll8HHOA !1.8CTH KaMepbi npe

llYCMOTpeH pS!ll BBOllOB. BBOllbi /1-12/ apellH83Ha!l.eHbl ll1IS! BbiBOlla HMnynbCOB oT nonynpo

BOllHHKOBbiX C!l.eT!I.HKOB, KOTOpb!e MOI'YT 5b!Tb YCT8HOBJieHbl BHyTpH K8Mepbl. Ha OllHOM H3 

H301IHpOB8HHb!X BBOllOB YCT8H8B1IHB8eTCS! KpOHWTei!:H, H8 KOTOpOM yKpeiiJIS!IOTCS!: WTOpK8 llJIS! 

H3MepeHHS! IIy!I.K8 YCKOpeHHb!X HOHOB, IIpOWellWHX K01IJIHM8TOp, KpHCT81I1I Ca F
2 

H TBepll8S! 

TpHTHeB8S! MHWeHb, HC!l01Ib3yeMbie ll1IS! K81IH5pOBKH aHepreTH!I.eCKOA illK81Ibl aneKTpOCT8TH!I.ec

KO!"O reHepaTopa. ny!I.OK HOHOB BBOllHTCH B K8Mepy qepe3 K01I1IHM8T0p ll1IHHOA 120 MM, llH8-
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MeTpOM 2 MM H !IO!I8l)8eT H8 · BXOllHOe OKOWKO f'830BOH MHilleHH
1 

He 38lleBaSI KOp!IyC MHwe

HH, f'a30BaSI MHWeHb H30nHpOBaHa OT Koprryca, qTO !I03BOnSieT IIpOBOllHTb H3MepeHHSI TOKa 

rryqKa , rralla 10wero Ha He e. 

flnSI yMeHbilleHHSI yrrpyroCTH rrapOB yrnepOlla BHyTpH KaMepbl 60nbWHHCTBO yrrnOTHeHHH 

ocyweCTBneHbl Ha TecpnOHO-pe3HHOBbiX yrr/IOTHeHHSIX, CXeMa KOTOpb!X rrpellCTaBneHa Ha pH

CYHKe 3, flnSI 9TOH )!{e uenH KaMepa CHa6)!{eHa llBYM SI noByillK8MH, OXn8)!{l)aeMbiMH )!{HJlKHM 

aaoToM, OllHa H3 HHx BBelleHa BHyTpb KaMepbi,. B ueHTpe KphiWKH KaMepbi coopy)!{eH Bpawa-

!OWHHCSI BBOll, Ha KOHUe KOTOpOf'O yKperrneH a -HCTOqH HK K!OpHS!, nocnel)HHH HC!IOnbayeT-

CSI llnSI KOHTpOnSI DOCTOSIHCTBa cqeTHOH XapaKTepHCTHKH CUHHTHnnHUHOHHhlX C!IeKTpOMeTpOB, 

BpaweHHe BBOlla MO)!{eT 6biTb ocywecTBneHo KaK llHCKpeTHo, TaK H HerrpepbiBHO, HerrpepbiB-

HOe BpaweHHe ocywecTBnHeTCSI OT crreuHanbHOf'O pellyKTOpa C !IpHBOllOM, YCT8HOBneHHb!M Ha 

KpbiWKe KaMepbi. CoocHOCTb oceH: KOnnHMaTOpa, ra30BOH MHUJeHH H llHacpparM Bbi!IOnHeHa 

B rrpellenax + 0,03 MM. 

2. CqeTHaB arrrrapaTypa 

CqeT aapSJ)!{eHHhiX qacTHU H3 peaKUHH ocyweCTBnSieTCSI CHCTeMOH CUHHTHnnSIUHOHHbiX 

o o K 
cqeTqHKOB, ycTaHaB .TIHBaeMb!X !IOll llBeHallUaTb!O yrnaMH B rrpellenax OT -90 llO +135 • a)!{l)b!H 

H3 CUHHTHnnHUHOHHb!X cqeTqHKOB !IOCTpo eH H8 cpOTOyMHO)!{HTene ¢3Y-35 C KpHCTannOM Cs j 

TOnWHHOH 2 MM, K OHCTpyKUHSI C!IeKTpOM eTpa rrpellCTaBneHa Ha pHC, 1 H pH C. 2. 

1/fMrrynbChl OT BOCbMH H3 llBeHallUaTH cpOTOYMHO)!{HT eneH: /B l)anbHeiiweM 6ylleM Ha3bi

B8Tb HX HMrrynbCbl OT KaHa/IOB / qepe3 KaTOllHbie !IOBTOpHTenH !IOCTy!Ia!OT Ha MHOf'OKaHanbHhlH 

8M!InHTYllHhiH aHanH3aTOp /2048 KaHanos/, f'lle ocywecTBnSieTCSI OllHOBpeMeHHaSI 3a!IHCb aMrr

nHTy llHb!X c rreKTOOB B Ka)!{l)OM H3 BhiWeyKa3aHHb!X KaHanoB, 8b160p BOCbMH K8HanoB orrpel)e-

nSieTCSI B03MO)!{H0CTSIMH aMrrnHTV DH Of'O aHann3aTOpa, 3a!IOMHHa!OWee ycTpOHCTBO KOTOpOrO 

11pH rrpOBelleHHH HC!IhiTaHHH CXeM bl Yll06HO Obi/IO pa36HTb Ha 8 "Ky60B !IaMSITH" riO 256 Ka-

HanoB B Ka)!{l)OM , flnSI aonyqeHHSI yKa3aHHhlX C!IeKTpOB B 2048-KaHanbHhlH aaanH3aTOp Heo6-

XOllHMO !IOllaBaTb: 

a/ !IOCnel)OBaTenbHOCTb HMrrynbCOB, qacno KOTOpblX !IpO!IOpUHOHanbHO aM!InHTy l)e; 

6/ HMrrynbC KOHUa "UY!"a; 

Bf allpec KaHana /KaHan !IOHHMaeTCSI B yKa3aHHOM BbiUJe CMbiCne/, 

YKa3aHHaSI HHcpopMaUHSI Bhipa6aThiBaeTCH B paapa6oTaHHOM HaM H BXOllHOM 6noKe, 6noK

cxeMa KOTOporo rrpellCTaBneHa Ha pHC, 4, KaK BHllHO H3 pHCYHKa, HMrrynbCbl OT 8 cpOTOyMHO

)!{HTeneH:, rrpOHllSI K8TOllHbie !IOBTOpHTenH) fi0CTYII8!0T Ha CllCTeMy "VJnVf". nocnel)HSISI lfMeeT 

06WHH llnH BCeX KaHanOB BhiXOll, C BbiXOll8 CHCTeMbl "Vf nVf" HMriynbChl !IOll8!0TCSI Ha BXOll 

ycnnHTeng H c BhlXOlla ycHnHTenSI rrorralla!OT Ha aaMepHTenbHhlH 6noK. B H3MepHTenbHOM 6no

Ke rrpOHCXOllHT rrpeo6pa30BaHHe aMITnliTYllhl ITOCTyrra!OWHX HMrrynbCOB B ce pH!O HMrrynbCOB, 

q11cno KOTOphiX rrporropU!!OHanbHO aMrrnHTylle rrpowel)wero HMrrynbca, a TaK)!{e ocywec'l'BnSieT

cH 6nOK!!pOBKa BCeH CHCTeMbl flO BhiXOlly, 0llHOBpeMeHHO C 9THM HMrrynbChl OT 8 cpOTOYMHO

)!{HTeneH: f!Olla!OTCSI Ha al)peCHbiH 6noK, Bbipa6aThiBa!OWHH HMITynbChi_., yKa3biBalOWHe HOMep 

KaHana B llBOI!qHOM KOlle. BhiBOll llaH~hiX 113 allpecHoro 6noKa B03MO)!{eH nnwb rrpH HanHqHn 

paapewa10wero HMrrynbca OT H3MepnTenbHoro 6 noKa, qTo He06XOllHMO llnSI rrocnellyiOweH: 

paCWHcppOBKH MHOf'OKaHanbHOf'O crreKTpa, 
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nepeAneM K p8CCMOTpeHH~ DpHHUHDH81lbHhlX CXeM OTnenbHhlX 31leMeHTOB BXOn H Or O 6no-

Ka: 

a I YI aMepHTen&H biA 6noK. 

YJaMepHTeJlbHb!A 6nOK DOCT~OeH no CXeMe npeo6p830B8HHS! 8MnilHTYnbi HMnynbC8 B cepA:~ 

HMnyn&cos TaK,KaK 3To ocywecTBJleHo B aMnilHTynHoM aHailH3aTope AYJ-100 "Panyra". YJa

MepHTen&HhiA 6nOK BblllOJlHS!eT nse cPYHKUHH: cPYHKUHH H3MepHTe1lbHOrO H 61lOKHpy~wero yc

TpOltCTB8. B cPYHKUH~ H3MepHTe1lbHOrO )"CTpOltCTB8 BXOnHT H3MepeHA:e 8Mn1lHTYnbi HMny1lbC8 

H nony'leHHe cepHH nocnenosaTen&H hi X HMny n&cos I U Yr" a I, 'IHcno KOTOpbiX nponopuHoHan&Ho 

8Mn1lHTyne. OT8 '18CTb CXeMbl nOCTpOeH8 H8 1l8Mn8X fl
4

, n
5

, n
6

, fl
7

, n
8

, n
9

, fllj5' n
16

, n
1

7" 

KaK MO)KHO npocnenHTb H8 cxeMe pHC. 5, A:3MepsteMbilt HMnyn&C, nOS!BilS!~WHAcst H8 K8TOnHOM 

DOBTOpHTene fl
4

, 38pst)K8eT qepe3 nHOnbi fl
5 

no 8Mn1lHTynHorO 3H8'1eHHS! eMKOCTH C 
1 

H C
2

, 

Bo BpeMS! 38pstna eMKOCTeA c1 ' c2 onpOKHnbiB8eTCS! noporosaS! cxeMa n8.n9. npH onpo-

KHnbiB8HHH noporoBOA CXeMbl n
8

,n
9 

noTeHUH81l ynpaBJlS!~WeA CeTKH n17 nonHHMaeTCS!, HO 

naMna OCT8eTCS! aanepTOlt no TpeT&elt ceTKe HMnyn&COM OnHOBH6p8TOp8 fl
18 

'lepe3 K8TOnHhllt 

DOBTOpHTeJlb n
14

. no OKOH'I8HHH 3TOrO HMnyru,ca H8'1HH8eTCS! K8K JlHHeli"Hb!lt pa3pstn eMKOC-

TeA C 1 C
2 

, T8K H reaepHpOB8HHe "UYr"a HMnyn&COB 6nOKHHr-reHepaTOpOM n
15

, T8K 

K8K n
17 

CT8HOBHTCS! OTKpb!TOA H 38nHp8eT 6nOKHpy~Wy~ naMn~ n16• B MOMeHT, Korna noTeH

UH81l aa eMKOCTstx C
1 

, C
2 

nocTHraeT aHa'leHHst HH)!{Hero nopora cxeMbi n
8
,n

9
, nocnenHstst 

B03Bp8W8eTCS! B ne'pBOH8'181lbHOe COCTOS!HHe H 38nHp8eT 6nOKHHr-reHep8TOp 'lepe3 n
17 

H n
16

• 

T aKHM o6paaoM, 'IHcno HMny n&cos s "UYr" e OK83biBaeTcst nponopuHoaan&HbiM aMnnHTy ne 

BXOnHoro HMny1lbC8. B MOMeaT B03Bp8WeHHS! noporosolt CX6Mbl fl
8
,n

9 
B nepBOH8'181lbHOe coc

TOS!HHe C 8HOna 1l8Mnhl flg qepe3 HMnynbCHhlA Tp8HCcPOpM8TOp CHHM8eTCS! HMDy1lbC KOHU8 

·u Yr. a OTpHU8T61lbHOA nonstpHOCTH. 

B 6noKHpy~weA '18CTA: cxeMbi ocywecTBnsteTcst caMo6nOKHpoBaHHe scero 6noKa Ha spe

Mst, H~o6xonHMOe nnst H3MepeHHS! H perHCTp8UHH onHOrO HMny1lbC8. 6nOKHpOBK8 H3MepHTeJlbHOlt 

uenH ocywecTBJlsteTCS! B nponycKa~weM YCHJlHTene, nocTpoeHHOM H8 Jl8Mnax nl' n2' n3 I c 

K03cPcPHUHeHTOM YCHneHHS! [{ = } /, 8HOnHb!M TOKOM 1l8Mnbi n
3

• npH 3anepTOA 1l8MDe n
3 

YCH1lHTe1lb nponycKaeT H3MepsteMbJe HMnyn&Cb!, npH OTKpb!TOA Jl8MDe n
3 

8HOnHhiA TOK ee npo

TeKaeT no conpOTHBneHH~ RJ H DOTeHUH8li B K8TOne n
4 

nanaeT H8CTOllbKO, 'ITO 38nHpaeT 

n2. YnpasneHHe 6liOKHpOBKOA ocywecTsnsteTCS! li8MIT8MH nlO' nll' nl3' n18" B HOpM81lbHOM 

COCTOS!HHH n
3 

OTKpb!T8, 8 H3MepHTellbHOe YCTpOACTBO 38Kpb!TO. YcHlleHHb!A BXOnHOlt HMnynbC 

nOCTynae:r '1epe3 YCHJlHTeJlb n
10 

H8 noporosy~ CXeMy fl }} , B 8HOne KOTOpOlt H8 HHnyKTHBHOC-

nOS!BllsteTCS! KOpOTKHA OTpHU8TenbHhllt CHrHan /nliHTeJlbHOCTb CHrH8li8 nOJl)KH8 6hlTb 

MeH&We nnHTellbHOCTH nepenHero c}:>pOHT8 H3MepsteMOrO HMnyllbC8f, KOTOpbilt 38DyCK8eT onHO-

BH6p8TOp n
18

, ecnH n
12 

38nepT8. 

YJMnYllbC onHOBH6p8TOpa J:I
18 

38DHpaeT n
3 

H H3MepsteMbiH HMnynbC npoxonHT H8 eM 

KOCTH C 1 , C 2 • no OKOH'I8HHH HMnyllbC8 onHOBH6paTOp8 n naMna n OTKpb!B8eTCS! 
18 6 

H H8 CODpOTHB1leHHH ee 3Kp8HHOH CeTKH DOS!BliS!eTCSI nOliO)KHTellbHblli HMDY1lbC, KOTOpbiA onpo- · 

Kll"nbiB8eT noporosy~ CXeMy n13 . YJMnyilbC n
13 

OTDHpaeT n
12

l npH 3TOM ee BXOnHoe co

npOTHBlleHHe /no K8TOny/ WYHTHpyeT 8HOnHy~ H8rpy3KY n
11

, a T8K)Ke nonaeT DOJlO)KHTenb-

5 
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• I 

Hbl~ noTeHUHan Ha KaTOLl LlHOLla DlE , qTO He05XOLlHMO LlJISI a cpcpeKTHBHO~ 5JIOKHpOBKI! OLl-

HOB1!5paTOpa JI
18

. B 9TOM enyqae npH nOHBJieHHH eJieLly!OWero HMrrynbea Ha BblXOLle Jill 

0LlHOBK5paTop JI
18 

He 3anyeTI!Te~. 

J.1Mnynbe 5nOKI!pOBKI! JI
13 

npeKpawaeTeH noene OKOHqaHHH perHeTpaUHH, T.e. enyeTH 

25 MI!KpoeeKyHLl noene OKOHqaHHH "UYr" a • EenH 5JIOKI!pOBKa npeKpawaeTeH B TOT MOMeHT, 

KOrLla Ha BXOLle npHeyTeTByeT 3aLlHH~ cppOHT 1!3MepHeMOrO HMnynbea, TO 0LlHOBH5paTOp- JifB 

He 3anyeKaeTeH, TaK KaK K 9TOMY BpeMeHH I!Mnynbe Jill OKOHqHTeH. C nOMOWbiO LlHOLla 

B aHOLle JI
3 

oeyweeTBJIHeTeH 5JIOKHpOBKa BXOLlHOro HMnynbea no BepXHeMy ypOBH!O /Ha ypoa

He 100 a/. YKa)!(eM oeHOBHbie napaMeTpbi H3Mepi!TeJibHoro 5noKa. J.13Mepi!TenbHbill. 6noK epa-

5aTbiBaeT OT BXOLlHOro HMnynbea aMnnHTYLlbi 1-IOOBOJibT noJIO)!(I!TeltbHOli nonHpHoeTI! . DnH 

nonyqeHHH I!MnynbeOB TaKO~ aMnJII!Ty'Llbl, Me)!(LlY KaTOLlHbiMH nOBTOpHT e JIHMH ¢3Y H H3MepH

TeJibHbiM 6noKOM yeTaHaBnl!aaeTeH eHeTeMa "J.1JIJ.1" c OLlHHM OOWHM yei!JIHTeneM e KOacpcpl!

uHeHTOM yeHneHHH 1-100. B KaqeeTae eHeTeMbi ·1-1 JIJ.1" HenOJib30BaHa exeMa, pa6oTa!OI.U8H 

/2/ 
no npHHUHny aHOLlHOrO nOBTOpHTeJIH /eM. pHe. 6/. JV\aKeHMaJibHOe MepTBOe BpeMH el!eTe-

Mbl eoeTaBnHeT 125 MHKpOeeKyH;l:l. 

6/ ALlpeeHbii'i 5noK 

ALlpeeHbiJl. 6JIOK, paeeqHTaHHblll. Ha Lieef!Tb KaHaJIOB, BbiLlaeT HOMep KaHana, B KOTOpOM 3aperHeTpl!

poBaH HMnynbe, B LlBOHqHOM KOLle. 0H eoeTOHT 1!3 LieeHTI! OLlHOTI!nHbiX yei!JIHTenell., noeTpOeHHbiX H8 

naMnC.X 6H3n, LleBHTI! OLlHOTHnHblX 5JIOKHHr-reHepaTOpOB /naMIIbl 6H6n/ I! LlliOLlHOrO Wl!cppaTopa 

/ LlHOLlbl D JFJ ,e nO MOW b!O KOTOpOro YK83biBaeTeH HOMep Kt,mana B LlBOHqHOM KOLle, KY Lla npi!Wen !13-

MepHeMbill. HMnynbe. YeHnHTenH noeTpoeHbi Ha LlBOliHbiX TpHOLiax 6H3n. B uen51x KOHTpon51 

yeHJIHT9JIH HMe!OT o6wHli Bb!XOLl, n03BOIIH!OWH~ H3Mep51Tb 3arpy3Ky, n oeTyna!OWY!O Ha Bee 

KaHaiihl. J.1Mnynbe KaKOro-ni!50 H3 KaHaJIOB,npOIL151 yeHJIHTenb,nOHBII51eTe51 Ha eeTKe 3anepTO

ro 6noKI!Hr-reHepaTopa. EnoKHHr-;reHepaTop epa5aTbiBaeT nl!lllb B TOM enyqae, KOrLla e Mo-

MeHTOM n051BJieHH51 nOJIO)!(HTeJibHOrO HMITYIIbCa Ha ero neBOI /no eXeMe/ eeTKe , eoanaLiaeT 

nOHBneHHe pa3pellla!OllJ9rO I!MnyJibCa OTpHuaTeJibHOI nonHpHOeTH Ha ero K8TOLle . Pa3pellla!O

ll1H~ HMnyJibe, eHHMaeMbili C 0LlHOBH6paTOpa JI
18 

H3MepHTeJibHOrO 6nOKa I! yei!JieHHbii't naMnoli 

ng, nOLi aeTeH OLlHOBpeMeHHO Ha JISBbie /no c xeMe/ KaTOUbl Bc ex 6JIO KHHr-reHepaTOpOB. DnSI 

TOrO, qT05bi l!eKJI!OqHTb B03M0)!(H0CTb OLlHOBpeMeHHOrO cpa5aThiBaHI!51 LlBYX HJIH 5onee 5no-

KI!Hr-reHepaTopOB, noeneLIHHe HMS!OT 05Wy!O eeTOqHy!O uenb RC TaKaH 5noKI!pOBKa 

o6eeneqHB8eT n051BJieHHe Cl!rHana TOIIbKO B TOM CJiyqa e , KOrLla Ha Bb!XOLle H3MepHTeiibHOrO 

5noKa n051BHTe51 "UYr", eOOTBeTCTBY!OWH~ H3M9pHeMOMY HMnynbCy. J.1Mnynbebi, noeTyna !O

llJHe Ha Lli!OLlHbl~ lllHcppaTOpJ MOryT CHHMaTbe£1 KaK C aHOLlHOrO, T8K H e K8TOLlHOrO conpo

TI!BJISHKli Ka)!(LlOrO 5JIOKHHr-reHepaTOp8 B 3aBI!CHMOCTH OT Tpe5yeMO~ nOIIS!pHOCTH. B H8llJeM 

cnyqae HMnyJibCbl OTpHUaTeJibHOli n01151pHOCTH eHHM8JIHeb e aHOLlHbiX eonpOTHBJieHH~. 

noMI!MO MHOrOMepHOrO aH8JIH38 BXOLlHO~ 5nOK n03BOII51eT nonyqaTb 05hlqHhl~ OLlHOMep

Hhli'i aMnJIHTYLlHhll 8H8JIH3 nooqepeLIHO B JI!050M H3 LleCHTH K8H81IOB . 3TI! 1!3MeHeHHH npOH3-

BOLlHTCH rryTeM BKJI!OqeHHH OLlHOrO H3 TyM5nepOB, BbiBeLleHHblX Ha nepeLlH!OiO naHeJib 8Llpec

HOrO 6noKa /eM. cxeMy Ha p11c. 6/. 

Ha pi!CYHKe 7 npHBeLleHa apeMeHHaH LIHarpaMMa HMnynbeOB B K8)!(LlOM H3 aneMeHTOB 

6noK-eXeMb!. Ha pHC. 8 npHBeLieHa cpOTOrpacpHH MHOrO MepHOrO cneKTpa HMnynbCOB OT 8 
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ctJ OT OyMHO>KHT81!8 H, o6ny q a8Mb! Mii HCTO'IH HKOM a -qaCTHU KIOpHS! . 06wee 'IHCII O KaH a nOB 

Ha 9KpaHe OCUii1!1IOf'pactJa - 2048. B U8 1ISIX KO HTpOIISI ITIIOll!aJJ;H K p liBbiX Ka >K JJ;Of'O H3 M H Oro-

M 8 pH biX cne KTpOB cpaBHHB81IIiC b C COOTBeTCT BYIOlllHMH ITIIO ll!aJJ; SIMH Cll8KTpOB , li3 M epeHH biX 

ITOKaHallbHO • .Qn SI 9TOH uenH H M liYIIbCbl OT Ka >KJJ;Of' O H 3 ctJOTOY MHO >K HTelleA no.o;aB81IHCb MHHYSI 

CHCTeMy "J-1nJ-1" 1'1 a.o;peC HbiH 6nOK Ha OJJ;H H li TOT . >Ke " Ky6 na M S!Tii" aHa1IH3aTOpa. Vf3Me

peHHSI npO B OJJ;HIIHCb npH OJJ; H HX H Te X >Ke y c nOBHSI)t o6ny'qe H H SI , npH cpaBHHT81Ib H O H e 5011blllHX 

3arpy3Kax I 100 H Mn/ceK/. B np eaenax owH60K nnowaaH K pH BbiX coanaaanH . 3To noa11aep-

>K .o;aeT , 'IT O M HOf'OKaHallbH biH aMITIIHTYJJ;H b!il: aHa1!H 3 He BHOCI{ T JJ; OliOIIHHT e n bH biX Hey'IHTbiBa-

eMbi X npOC'Ie T OB npH H3 MepeH H SIX . 

B 3aK1IIO'IeHH e aBTOpbi 6naroaaps!T E .E . .>Kypasneaa 3a ue HH bie c oae T bi H o5cy>K.o;eHHSI. 
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