
~4- GV3 / I COOfilllBHHR -{f-

OfibBAHHBHHOrO 
HHCTHTYT8 

RABPHbiX 
MCCJ18AOB8HHM 

AYfiHa 

I Y/g-!1 

3-81-459 

K.~o~eQKH , X.Ma~eQKH, M.CT~MITHHbCKH 

HOHH3AUMOHHHH ~ETEKTOP HEHTPOHOB 
C 6 Li ~JlH COE KTPOMETPHH 
no BPEMEHH OPOJlETA 

1981 



npH pa3pa60TKe HeHTpOHHOro AeTeKTOpa Ha OCH08e KOH8epTopa 
C 8~neTOM 3apA*eHHOH 4aCTH~~ 803HHKaeT 80npoc 0 8~6ope 8HAa 
KOH8epTopa: ra308~H HnH T8ePAOTenbH~H. npHMeHAA ra308~H KOH-
8epTOp, MO*HO nerKO A06HTbCA 8~COKOH 3~eKTH8HOCTH perHCTpa~HH 
HeHTpOH08 nyTeM y8enH4eHHA Aa8neHHA ra3a, KpOMe Toro, MO*~O 
nonHOCTb~ Hcnonb308aTb 3HeprH~ peaK~HH, npeo6pa3o8a8 ee 8 
3neKTPH4eCKHH cHrHan /HMeA 8 8HAY. 4TO 8 npHMeHAeM~x peaK~HAX 
(n, p), (n,a) MaCe~ npOAYKT08 peaK~HH cpa8HHM~/. 0AHaKO, ecnH 

AeTeKTOp pa6oTaeT 8 pe*HMe nponop~HOHanbHOrO HnH KOPOHHOrO 
C4eT4HKa, TO Y*e npH AHaMeTpe C4eT4HKa > 30 MM Ha6n~AaeTCA 
5onbWOH pa36poc 3ana3A~8aHHA 3neKTpH4ecKoro cHrHana, 8~38aHHO
ro HenoCTOAHCT80M MeCTa 3aX8aTa HeHTPOHa AAPOM KOH8epTOpa. 
3TO 06CTOATenbCT80 8 HeKOTOp~X cny4aAX orpaHH4H8aeT npHMeHeHHe 
TaKHX C4eT4HK08 AnA cneKTpOMeTpHH HeHTpOH08 MeTOAOM 8peMeHH 
nponeTa. 3TOT HeAOCTaTOK MO*HO nonHOCTb~ HCKn~4HTb, ecnH paAHa
TOp CAenaTb T8epAOTenbH~M H noMeCTHTb ero Ha 8~COK080nbTH~H 
3neKTPOA HOHH3a~HOHHOH KaMep~ 6e3 ceTKH. 

HMeHHO TaKOH 8apHaHT HeHTPOHHoro AeTeKTopa 6~n pa3pa6oTaH 
HaMH AnA cneKTPOMeTpHH HeHTPOH08 MeTOAOM epeMeHH npone;a Ha 
KOpOTKHX nponeTH~X 6a3aX HMnynbCHOrO peaKTOpa H6P-30/l , 

nocTpOeHH~H HaMH AeTeKTOP npeACTa8nAeT co60H MHOroceK~HoH
HY~ KaMepy ~HnHHAPH4eCKOH $0PM~ c nnocKHMH 3neKTPOAaMH. Ponb 
8~COK080nbTHOro 3neKTPOAa 8~nonHAeT an~MHHHe8~H AHCK AHaMeTpOM 
~ =230 MM H TOn~HHOH 1 MM. Ha o6e CTOPOH~ AHCKa HaHeCeH Ton
CT~H cnoH 6 Li 2Co3 1:::5 Mr/cM2/. 3Aecb· 6Li 8~nonHAeT ponb pa
AHaTopa /KOH8epTopa/. B Ka4eCT8e co6Hpa~~ero 3neKTPOAa /Kon
neKTopa/ 6~n0 HCnOnb308aHO KOnb~O AHaMe1·poM 105 MM H3 an~MH
HHe80H np080nOKH AHaMeTpOM 1,5 MM. PaCCTOAHHe Me*AY KonneKTO
pOM H KaTOAOM COCTa8nAnO 15 MM. 06~HH 8HA AeTeKTOpa noKa3aH 
Ha pHC. 1. TpH napannenbHO COeAHHeHH~X KOnneKTOpa H 4eTblpe 
napannenbHO COeAHHeHH~X 8~COKQ80nbTH~X 3neKTPOAa /KaTOA~/ 
cocTa8nA~T OAHY ceK~H~. K Ka*AOH H3 ceK~H~ AeTeKTopa 6~n 
noAKn~4eH ManowyMA~HH npeAYCHnHTenb. 0nHC~8aeMbiH AeTeKTop 
COAeP*an 5 TaKHX ceK~HH, 6~n HanonHeH CMeCb~ Ar+4%NH 4 noA 
Aa8neHHeM p-:.. 1, 3 aTM, 4To npH HanpA*eHHH nHTaHHA U =1600 B 
o6ecne4H8ano cpeAH~~ CKOpOCTb APeH$a 3neKTpOHOB W =0,45 MKC/CM. 
MaKCHManbHOe 8peMA HapaCTaHHA 3neKTPH4eCKOrO CHrHana COCTas
nAnO T = 1 , 7 MK/ C, 

AHaMeTp npo8onoKH, H3 KOTopoH CAenaHo Konb~o KonneKTOpa, 
6~n 8~6paH HCXOAA H3 Torq, GIOeQ, C OAAO~ CibpdASI~ He 6~no 
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PHc.l. OO~H BHA AeTeKTopa. 

raaoaoro ycHneHHR a6nH3H 
KOnbl.la, H C APYrO~ - 4T06bl 
6bln AOCTaT04HO 6onbWHM rpa
AHeHT 3neKTPH4ecKoro nonR 
a6nH3H KonneKTopa, 4T06bl 
MOmHo 6blno npeHe6pe4b anHR
HHeM nonomHTenbHbiX HOHOB 
Ha KOnneKTOp. 

TaKHM o6paaoM, aMnnHTYAa 
3neKTPH4eCKoro CHrHana cTa
na He3aBHCHMO~ OT yrna Bbl
neTa 3apRmeHHO~ 4aCTHI.Ibl 
I a -4aCTHI.Ia HnH' TPHTOH/. 
0AHaKO H3-3a.TOnCT9rO CnOR 
KOHBepTopa aMnnHTYAHOe pac
npeAeneHHe 3neKTPH4ecKoro 
CHrHana HMeeT 6onbWYIO AHC
nepCHIO. Ha pHc. 2 npeACTaa-
neHo aMnnHTYAHOe pacnpeAe

neHHe HMnynbcoa AeTeKTopa, o6ny4aeMoro He~TpoHaMH Po-BeHcTo4-
HHKa. C 1.1enbl0 yaenH4eHHR BbiXOAa MeAneHHbiX He~TPOHOB HCT04HHK 
Po-Be6bln noMeiJieH a napa<)>HH. 3<t><t>eKTHBHOCTb AeTeKTopa 6blna H3Me
peHa Ha ny4Ke He~TPOHOB peaKTOpa H6P-30 H COCTaBnRna E':: 28% 
npH nopore 0,6 M3B AnR He~TPOHOB c En =1 38. Co6cTBeHHbl~ <)>oH 
AeTeKTOpa npH nopore 0,6 M38 COCTaBnRn 2,3 HMn./MHH. 

04eHb aamHO~ xapaKTepHCTHKO~ He~TPOHHOrO AeTeKTOpa RBnReT
CR ero 4YBCTBHTenbHOCTb K perHCTpai.IHH raMMa-KBaHTOB. 8 CBR3H 
c 3THM AeTeKTop 6bln nOABeprHYT o6ny4eHHIO raMMa-ny4aMH H3 137

Cs HCT04HHKa C HHTeHCHBHOCTRMH N,.-1: 2• 1 as p/c H N,.-2::2 •1 07 p/C. 
B nepaoM cny4ae periAcTpHpyeMbl~ AeTeKTopoM <)>oH yaenH4HncR AO 
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4,8 HMn./MHH., a 80 BTOPOM
OCTancR TaKHM me, KaK 6e3 
o6ny4eHHR /2,3 HMn./MHH./. 
B o6oHx cny4aRx H3MepeHHR 
BblnOnHRnHCb npH nopore 
0,6 M3B H nocTORHHO~ apeMe
HH <)>OpMHPOBaHHR YCHnHTenR 
-1,5 MKC. TaK KaK Haw Ae-

PHc.2. AMnnHTYAHOe pacnpeAe
neHHe HMnynbcoa AeTeKTOpa, 
oonyqaeMoro HeHTPOHaMH Po -
Be HCTO'IHHKa. 
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PHc.3. BpeMeHHOH cneKTp HeHTPOHOB OT HMnynhCHoro 
peaKTopa HBP-30. 

TeKTOp AOnmeH pa6oTaTb Ha OTHOCHTenbHO KOpOTKHX nponeTHbiX 
6a3aX He~TpOHOB /L-10 M/ npH AOBOnbHO 3Ha4HTenbHO~ C06CTBeH
HO~ AnHHe AeTeKTOpa /45 CM BAOnb ny4Ka/, TO C 1.1enb10 yny4we-
HHR paapewa10111e~ cnoco6HOCTH HeHTPOHHOrO cneKTpOMeTpa HaMH 
6b1na pa3pa6oTaHa cnei.IHanbHaR 3neKTPOHHaR cxeMa, npH noMOIJIH 
KOTOpO~ BblpaBHHBanHCb BpeMeHa nponeTa He~TPOHOB, perHCTpHpye~ 
Mblx pa3HbiMH ceKI.IHRMH AeTeKTopa. TaKHM o6paaoM, HeonpeAeneH
HOCTb nponeTHO~ 6a3bl 6blna CBR3aHa TOnbKO C AnHHO~ CeKI.IHH Ae
TeKTOpa /9 eM/. AnR npHMepa Ha pHc. 3 noKa3aH apeMeHHO~ cneKTp 
He~TPOHOB OT HMnynbCHoro peaKTopa H6P-30. npeHMYIJieCTBOM HaCTOR
IJiero AeTeKTOpa RBnReTCR ero ManaR 4YBCTBHTenbHOCTb npH perHCT
pai.IHH raMMa-ny4e~ H ManaR AHCnepCHR 3ana3AbiBaHHR 3neKTPH4eCKO
ro CHrHana. 3TO n03BOnReT HCnOnb30BaTb OnHCaHHbl~ AeTeKTOp AnR 
cneKTpOMeTpHH He~TPOHOB no apeMeHH nponeTa Ha KOpOTKHX H cpeA
HHX 6a3ax H6P-30. 

8 3aKnl04eHHe aBTOpbl C4HTaiOT CBOHM npHRTHbiM AOnrOM Bblpa3HTb 
6narOAaPHOCTb Jl. 6. nHKenbHepy 3a l.leHHble COBeTbl H nOCTORHHOe 
BHHMaHHe K pa60Te. 
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