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1, Peam13amrn B03MOlKHoro sHepreTlltJeCKOro pa3peweHll51 rronyrrpoBO.QHllKO

BblX neTeKTOpOB - onHa ll3 rrpo6neM, B03HllK8!0llla51 rrpn nx rrpMMeHeHllll, 3necb 

cymecTBeHHO OTMeTUTJ, .QBa q1aKTopa, OT KOTOpblX 3aBHCliT TaKa51 peannGamrn. 

Bo-rrepB1,1x, rronytJenne MliHHManbHhlX wyMOBhlX xapaKTepHCTHK neTeKTopa 

Ii ycnmnem1. Bo-BTOpbIX, OIITllMll3aUll51 CliCTeMbl neTeKTop-ycnnnTenb, KOTopa51 

CB513aHa C llHL\l(BnnyanbHb!MH rrapaMeTpaMn KB)l(L\Ofi ll3 tJBCTefi CliCTeMbl, TaKa5! 

OIITHManbHaH CllCT8Ma II03BOnHeT yMeHblllllTb HlllKHllfi rrpenen sneprnA perncTpll-

pyeMoro nGnytJeHnH, C npyrofi CTOpOHb1 0 CIICTeMa C nytJU!liM pa3pe-

U!eHneM rrpllBOL\HT K nyqweMy IIOHllM8Hli!O HOHII3aunoHHhlX rrpoueccoB B rrony

rrpOBOL\HHKOBOM neTeKTope. 

2. B pa6oTe OIIIICbIBaeTCH nuneAHbIA ycnnHTenbHbIA TpaKT,. rrpenHa3HatJeH

HhIA nnH sHepreTntJeCKIIX II3MepeHnf1 Ha rronyrrpOBOL\HllKOBbIX neTeKTopax 6onb

woro o6'beMa c 6onblllOA eMKOCTb!O C neT,, H3rOTOBneHHb!X B fla6opaTopnu 

HefiTpOHH011 !pH,3llKII/ 11 • y cunnTenbHhIA TpaKT BKn10qaeT B ce6H ManowyMmruri1: 

3apHL\OtJyBCTBHTenbHbIA rrpenycnnnTenb, OCHOBHOfi ycnnnTenb C uerr51MII ¢op

MHpoBaHHH HMnynbca, nnHefiHbIA orpaHIItJIITenb IIMIIynbCOB II BbIXODHOA SMIIT

TepHhlfi IIOBTOpHTenb, 

3, l13MepeHIIH IIpOBOL\HTC51 Ha 128-KaHanbHOM aMIInHTYL\HOM aHan1I3aTope 

y - 5 -2 -R C Bb16opoM neo6xonnMoro ytJaCTKa II3MepeHIIH SKCIIaHnnpoBaHHeM 

crreKTpa, nnn Ila aMIInlITYDHOM ananH3aTope Ha 4096 KaHanoB ( AK-4096) II3-

MepnTenbHOro ueHTpa flHct:> 121 • B rrocnenneM cny'!ae aMrrnnTyDHb1:A crreKTp 

rronaeTCH 6e3 orpaHIItJ.eHIIH Ha BXOD AK-4096 '!epe3 SMHTTepHbIA IIOBTOpIITenb 

no Ka6en10 nnnH010 no 1000 M, 

4. l13 ypaBHeHnH, CBH3b1Ba10niero BenntJill!y rnyMa C OCHOBHbIMH xapaKTe

piICTIIKaMII ycnnnTenH U neTeKTopa, YtJIIThlBa51, 'ITO BXOL\Hoe corrpoTHBneHne 

rrpen1,1maeT nenHtJIIHy 2 k T / q I 

rronytJaeM/ 31 

n TerrnoBbIMII rnyMaMH MO)KHO rrpeHe6petJb, 
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r.r:te N cp.KB 

N • / c 4 k T R SA ( I 
cp,KB = e v q • V .r:teT._+ Ice~,) 

2 q 

cpe.r:tHeKBa.r:tpaTHqHoe 3HaqeHHe myMa; 

e _, OCHOBaHHe HaTypanhHblX norapmjJMoB; 

c - BXO.r:tHaH 8MKOCTh 

IneT- TOK yTeqKH .r:teTeKTOpa; 

TOK ceTKH BXO.r:tHOl!: naMITbI; 
oem 

R - SKBHBaneHTHOe conpOTHBneHHe Apo6oBoro myMa 
sa. 

.. 
R s.r:t. = 

2.5 
-s--

S - KpyTH3Ha BXO.r:tHOl!: naMilbI. 

------

(1) 

.Mcnonh3YR STO COOTHOlli8HHe no H3B8CTHblM napaMeTpaM nonynpoBO.r:tHHKOBoro 

l{8T8KTOpa, oueHHBaIOT xapaKTepHCTHKH BXOl{HbIX, sneMeHTOB ycHnHTenR OilTH

ManhHOli CHCT8Mbl .r:teTeKTOp-ycHnHTenh. DnH .r:teTeKTOpOB C Manoi!: eMKOCThIO 

KpHTepHeM Bb16opa BXOl{HOl!: naMilbl HBnHeTCR ee BXOl{HaH eMKOCTh, IlOCKOnhKY, 

K8K STO BH.r:tHO H3, ypaBH8HHR, 3aBHCHMOCTh myMa OT TOKa ceTKH MHoro cna-

6ee, '18M OT C BX /41. DnH .r:teTeKTOpOB C 6oni.mol!: eMKOCTbIO OCHOBHOI!: 

BKna.r:t B myMoByIO xapaKTepnCTHKy aaeT .r:tpo6oBol!: myM. B STOM cnyqae KPH-

TepHeM OilTlfManhHOro paapemeunR CHCTeMbl .r:teTeKTOp-ycHnnTenh 6y.r:teT 

cny)KHTh KpyTH3Ha BXO.r:tHol!: naMITbl ( npe.r:tnonaraeTCR, qTo Bee OCTanhHbie na

paMeTpbl .r:tnR pa3Hb!X naMn o.r:tnHaKOBble) • Bo3MO)KHO, 'ITO MHHHManhHOe 3Ha

'l8HHe ypoBHR nn,unH myMa (npn CBH = 0) B TaKoM ycnnnTene 6y.r:teT 6on~me, 

'18M B ycnnnTenRX P?H .r:teTeKTOpOB C Manoi!: eMKOCTbIO, HO ~aK KaK 3aBHCll

MOCTb , Ncp.KB. = f( C BHem. > .r:tnH TaKoro ycHnnTenH cna6aH, sTo o6ecne

'lHBaeT xopomee pa3pemeuHe npn 6onhmol!: eMKOCTH aeTeKTopa. TaK, HanpnMep, 

oueHKa cpe.r:tHeKBa.r:tpaTnqHoro aHaqeJmH myMa H3 Bb1pa)KeHnH ( 1) npn 

C +C :100PF, I +I =10-9 A S~25 MalB • 
.r:teT ceT .r:teT ceT 

aaeT N cp.KB ~ 400 sneKTp.nap npn OllTHManbHblX r PITT' r onT .. ramp.= r HHT:" 

= 0,6. I0-10 ceK, nonyqaeM:-:,1x na Bb1pa)KeHnH /3/ 
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KoaKCirnnhHblii 

r =v 
OilT, 

2 k T R SA 
2 

C 

( I + I + .2!Ll 
q .tteT ceT . q R 

( 2) 

Ge(Li) - .tteTeKT0p B HaIIIeM cny,rne HMeeT eMKOCTb > 40 mp. 
Ha116onee IlO.tlXO.tlSIIIIlfMlf BXO.tlHb!Mlf naMil8Mlf TTY B ClfCTeMe MoryT 6o1Tb naM-

Ilbl c 6onblIIOii s 16,71. 

5, B Ka'IeCTBe BXO.tlH0fi ·naMilbl npenycnn11Tensr npHMeHeH ManolllyMSIIIIllfi 

neHT0.tl Tlfna E 810 C KpyTH3HOfi S = 25 + 50 Ma/B B TpllO.tlH0M BKmo'le-

HHH, naMna HMeeT .ttpo6oBofi scpcpeKT cymecTBenno nm«:e, qeM B npyrHx naM

nax npll TOKax ceTKlf O.ttHoro nopSI.ttKa, BbIXO.ttHOU Harpy3KOfi SIBnSieTCSI cxeMa 

co cnenmaeii naMnoii B KaqecTBe cTa61-1nn311py10mero sneMeHTa· ano.ttnoro ToKa, 

CxeMa npenyc11n1-1Tem1 np11Beaena na puc, 1. naMna pa6oT.cieT B pe)KIIMe no

Ten·unana nnaB810ll..(el1 ceTKlf, OnTIIM8nbH8SI BenH'Illlla 8HOJlHOI'O TOKa ?O Mfl, 

Hano 3aMeT~ITb, 'ITO AnSI cxeMbl TTY C naMnoii E810 38MeTHblll BKnaa BHOCIIT 

cpnlIKKep-lllyM, 'ITO neo6xOAHMO Y'IIITb!B8Tb npH pa6oTe. Benlf'IHHa eMKOCTU 

o6paTHOii CBSI3II 4.10- 12 cp, ConpoTnBnenIIe ceT0'IHOH yTe'IKlf paBHO 2.108 OM, 

O6m11ii KOS>cjJcpIIU!feHT yc11neHIISI npn 38MKHYTOH uenlf o.c. - 400. naMilbl nepe.tt 

ycTaHOBK0H B TTY npeaBapHTel!bH0 Tpennpy!OTCSI B pa6o'IeM pe)K!fMe B Te'Ie-

HIIe 100 'I8C0B, l!JnpHHa mIHHII lllyMa llpII C =O r r 
BHelll, ' .tlIIcp, IIHT, 

= 2 MKCeK pa Bua 2,8 KSB ( plIC, 2). ilJISI naKaiia naMn npIIMe1rneTCSI CTa6nnH-

3HpoBaHHblH IICT0'IHHK na11pSI)KeHHSI BC-25. HanpSI)KeHHe naKana - 6B. l1CTO'I-

HHK ano.ttnoro uarrpSI)KeHHSI NB - 104 U a= 300 B, 

6. PerIICTpamrn aMITnHTYAH0I'0 cneKTpa npoH3B0.tllITCSI 8MllnIITYAHbIM 

ananII3aTOp0M C TO'III0CTb!O, K0TopaSI B o6meM cnyqae 38BIICHT OT TO'IH0CTII 

perncTpau1m aMnnHTY.tthI nMnynbca c aeTeKTopa II3nyqenHil:, Ee3ycn0Bno, 'ITO 

scpcpeKT nano)KeHHSI IIMnynhC0B npn 6onblIIHX 3arpy3Kax, orpannqenne n11neil:

nocTH, TeMnepaTypHbIH apeiicp, lIIYMbl ycnnnTensr II T,A, npIIBe.ttyT K HCK8)KeHII!O 

aMnnIITY.tlbl l!Mnynhca; a 3H8'IllT, II K llCK8)KeHl!!0 cneKTpa, 3aperncTpllpOBaH

HOI'O aMilnIITY.tlHblM ananH3f!TOpOM. llonyCTIIM8SI BenH'IHHa l!CKa)KeHIISI unu 

Tpe60Bau11e, npeAbSIBnsteMoe K ocnoBHOMy yc11nuTen10 B uenoM unu ero OT-
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aenbHblM xapaKTepIICTIIKaM/ 38BIICIIT OT YPOBHSJ CIIrHana II paspernemrn. aeTeK

Topa, a TaK*e oT ycnoBilfi ero aKcrrnyaTauI1II. KpoMe 06mIIx Tpe6oBaHHfi ~ 

n1mefiHOCTH II CTa6nnbHOCTII ycIInIITenSJ, Haao OTMeTIITb II cneay10mne cpaKTbI. 

OrrIIchrnaeMaSJ CIICTeMa neTeKTop-ycnnIITenb He rrpennasHa"l:eHa anSJ BpeMeH

HhIX II3MepeHIIfi. AMrrnIITyna BXO/lHbIX CilrHanoB MO*eT MeHSJTbCSJ B lIIIIpOKOM 

JlIIarrasoHe OT lIIYMOB ycIInIITenSJ no aMIIJIIITYll, B KOTOpb!X lIIYMbl rrpeHe6pe*IIMO 

M8Jlbl. Han6onblIIYIO qacTb lIIYMOB COCTaBnSJIOT Bb!COKO"l:8CTOTHbie lIIYMbI. 11cxoaSJ 

II3 3Toro, orrpeaemmcSJ Bb16op OIITIIManbHb!X cpopMIIpOBOK lIMIIYJibCa B ycnnuTe

ne, ,llnSJ rronyqeHIISJ M8KCIIManbHOro 3Ha"l:eHIISI OTHOlIIeHIISI curnan/lliyM. nyq-

ll!ee aMrrnIITY/lHOe pa3perne11ue AK JlOCTHraeTCSI rrpu CIIMMeTpII"l:HOil: cpopMe 

Bxoauoro CIIrHana C napacTaHIIeM cppoHTa, COOTBeTCTBY!OIIIHM ITOCTOSIHHOH 

sapSina C KO/lIIpOBIUIIKa. IlmI raycCOBCKOll cpopMbl nannyqrnee rrpn6nn*eHIIe 

K ClIMMeTplI"l:HOMY BIIllY rronyqaeTCSJ IIpII cpopMIIpOBKe na RC C 0/lHIIM nncpcpe-

peHuilpoBaHIIeM II n - IIHTerpnpoBaHIIeM • IloCKOnbKY anSJ STOll CHCTeMbl 

rrpenMymecTBeI!HYIO BenII"l:IrHy COCTllBnSJIOT npo60BbJe lIIYMbI, TaKaSJ cpopMIIpOBKa, 

rrpu KOTopoli: cpopMa IIMrrynbca rrpn6nn*aeT_CSJ K CIIMMeTpH"l:HOfi, Ka*eTCSI 

6onee OIITIIManbHOll c TO'IKII speHHSI yMeHblIIemrn lIIYMOB. KaK ITOKasano qeil:-

30M/5/, B aToM cnyqae oaHo J1I1cpcpepenunp0Ba1me aaeT nyqI1Iee oTHOllieune 

cnrnan/I1IyM rro cpaBHeHIIJO c aBoil:HbIM nIIcpcpepenunpoBauneM. 

7. CxeMa ocHoBnoro ycnnnTenSJ rrpencTaBneHa Ha pnc. 3. B Ka"l:eCTBe 

cpopMnpoBoK rrpIIMeHSJeTcSJ oana ancpcpepermnpyIOmaSJ uerrb na Bxoae ycIInuTenSJ 

·u aBe nnTerpnpyIOmnx uerrn, pasaeneHHbie KacKanoM ycnneHnSJ. IlnSJ yMeHb

I1Iemrn OTHOCIITenbnoro BKnana llIYMOB BBenenneM Bxonnoro nennTenSJ Koscp

cpuuuenT ycunemrn Mo*no perynnpoBaTb o6paTHoil: CBSI3b!O B uerru TpaHsuc

Topa Tg. 06mufi KoscpcpnuIIeHT ycnnenuSJ - 1000. MaKCHManbHbiil: nunei!:Hbiil: 
' 0 

Bb!XOLlHOfi cnrHan - 10B. TeMrrepaTypHaSJ CTa6IInbHOCTb - He xy*e 0,06%/ c. 
11HTerpanbH8SJ HennHefiHOCTb rrpn r = 2 MKCeK - 0,2%. CpenneKBanpaTuq-

Hoe 3H8"1:0HIIe llIYMOB, rrpuBeneHHbIX KO BXOLlY' - 10 MKB. BxonHoli: H BbIXOLl

HOil: CHrHanbl - OTpnuaTenbHOi!: rronSipHOCTII. 

B •. IlonyrrpOBOLlHHKOBbill Ge ( Li ) - aeTeKTOp KOBKCHanbHOro THrra C 

o6'heMOM 30 cM3 n C > 40 rrcp ( rrpli Harrpn*ennli cMemeHlIH U 
- CM. 

= 1200 BOllbT) coenHHSieTCSI c rrpenycnnnTeneM rrpu ITOMOIIIH BbICOKO"J:BCTOT-
60 

Horo pas'heMa. Ha pnc. 4 rrpnBeaeH Y - cneKTp Co • Hannyqmee 

paspell!eHne, rrony"l:eHHOe Ha ,llHHHH 1,33 M:crn, COCTllB,llSJJIO 4,7 K:9B. OnnaKo 
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IIIYMbI aa· Bxo.ne KOAHpOBIUHKa, BHOCHMbie BH9IIIHHMII lICTO'IHIIKaMJI ( aneKTpo

caapKa, CHI'Hanbl TeneBH3HOHHbIX CTaHUHil: lI .np.) H9CKOnbKO YXYlllliaIOT pesynb

TaTbI. 3aBHCHMOCTb IIIHplIHbl nHHHH IIIyMa TTY C 8KBHBaneHTHOil: .neTeKTopHoil: 

eMKOCTbIO C npn r = 2. 10-6ceK, COCTaBm!eT 2,8+0,029 KaB/mp/6, 7 I, 
BHell!. 

ABTOpbl npH3HaTenbHbl B.r. THIIIHHY 3a IlOMOIUb B H3Mepe1msix II 3.3.PbIH-

AHHOil:, nro6e3HO npenocTaBHBIIIeil: nonynpoBOllHHKOBbie ll0T0KTOpb! 

annapaTyphI, 

flHTepaTypa 

1, 3,B.BacHnbeBa, 3.3,PbIHJJ.HHB, /1perrpHHT OHHH 18-8566, 1967 r, 

2. B.H.I1pHXOJJ.bKO, B.r. TmaHH, /1peIIpHHT OHHH, 2492, 1965 r. 

8, H,R,Birger, NIM, v,40, 1 (1966), 54-60 

4, K.I'.PoJJ.HOHOB, llH CaM Pl!,n, /1T3, 5, 175 ( 1967), 

5, R,L,Chase;' Nuclear Pulse Spectrometry" , 

New- York, 1961, 

6, D,R.Heywood, B,L,White, RSI, 34, 9 ( 1968), 

7, A,J,Tavendale, IEEE, NS-11-3, 191 (1964), 

PyKOilllCb IlOCTynnna B H3IlBT9IlbCKHfi OTnen 

14 MapTa 1968 rona. 
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