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8 PRllB 3KcnepHMBHTOB,npoBOllHMba C uenh!O H3yqeHHR ~H3HKH 

KOHCTaHT,, npHMBHRIOTCR 

HOHH3aUHOHHblB conepx<amHe nenRmeecR 

BBDlBCTBO. Tpe6osaHHR, npen'bRBnRBMblB K TaKHM KaMepaM, onpenenRIOTCR 

KOHKPBTHOA 3anaqeA. 

TaK, HccnenosaHHH pe3oHaHcHoro 

caM03KpaHHposaHHR ceqeHHR neneHHR nnyTQHHR-239,npOBOllHMOM Ha 

HCTQqHHKB HBATPOHOB H6P-30,uenecoo6pa3HO H3MBPBHHB 

caMOHHllHKaUHH Ha 6onee TOnCTblX 06pa3uax, qTQ ll03BOnHT YTOqHHTb 

paHee nonyqeHHblB naHHblB. nnR 3Toro Tpe6yeTCR KaMepa 

neneHHR, conepxcamaR He MeHee 1 r nnyTOHHR H HMeIOmaR BblCOKYIO 

3~~BKTHBHOCTb perHcTpauHH OCKOnKOB. 

AHanorHqHblM Tpe6osaHHRM s OTHOWBHHH KOnHqecTBa nenRmerocR 

MaTepHana H 3~~eKTHBHOCTH nonxcHa ynosneTBOPRTb KaMepa nnR 

HccnenosaHHR 

pe30HaHCHblMH 

oco6eHHOCTeA 

HeATPOHaMH C 

neneHHR Rnep 

Hcnonh30BaHHeM 

nnYTOHHR-239 

cneKTPOCKOllHH 

raMMa-H3nyqeHHR H3 OCKOnKOB. Oco6eHHOCTH npHMBHReMOA npH 3TOM 

MBTOllHKH onpenenRIOT nononHHTenbHblB 

MHHHMH3Hposan, pa3Mepbl KaMepbI, 

Tpe6osaHHR.Heo6xonHMo 

npHeMneMoe 

3HepreTHqecKoe pa3pemeHHe (1.5-2.5) K38 s HHTepsane 3HeprHH 

raMMa-KBaHTOB (100-1600) K38 ynaeTCR nonyqHTb C noMODlb!O 

nonynposonHHKOBoro Ge(Li) neTeKTopa, o6'bBM KOTOporo, KaK 

npasHno, He npeBbimaeT 100 KY6. CM, a 3~~eKTHBHOCTb perHCTpaUHH He 

.6onee 10%.KpoMe Toro,npH nposeneHHH 3KCnepHMeHTOB Ha HeATpOHHOM 

nyqKe nnR YMeHbWBHHR ~OHa,CBR3aHHOro C (n,r)-B3aHMoneACTBHBM,a 

TaKxce nnR CHHll<eHHR panHaUHOHHOA Harpy3KH Ha llBTBKTOP OT 

pacceRHHba HeATPOHOB,Heo6xonHMO 

KOHCTPYKUHOHHba MaTepHanos. 3TH ycnoBHR 6binH s nocTaToqHoA 



Mepe co6nm1eHhl npH C03llaHHH KaMephl iteneHHR, coitepX<ameA 10 r 

ypaHa-235 /1/. . fio3TOMY OCHOBHb!e KOHCTPYKTHBHJ,Ie 

pemeHHR, BonnomeHHJ,Ie B Heft, 61,mH HCnOnb30BaHJ,I npH H3rOTOBneHHH 

KaMephl c nnyTOHHeM-239,onHCaHHe KOTOPOA npHBOllHTCR HHX<e. 

TPYllHOCTH npH pa6oTe co 3HaqHTenbHJ,IM KOnHqecTBOM H30Tona 

nnyTOHHR-239 CBR3aHJ,I C era 81,!COKOA anb~a-aKTHBHOCTbK>. fiepHOll 

nonypacnaita itnR Hero cocTaBnReT 2.4131*10'neT.EcnH B KaMepe 

coitepJKHTCR 1 r 3Toro 3neMeHTa,To B pa6oqHfl o6bBM ee nonaitaeT 

OKono 2.27*10°anb~a-qacTHU B ceKYHllY.fiPH 3TOM HeCMOTPR Ha 

3HaqHTenbHO MeHbDIYK> HOHH3aUHK>, npOH3B0llHMYK> HMH, MHOroKpaTHb!e 

HanoX<eHHR HMnynbCOB OT anb~a-qacTHU IlPHBOllRT K cymecTBOBaHHK> 

81,!COKOro ~OHa HMnynbCOB, aMnnHTYlla KOTOPMX cpaBHHMa C aMnnHTYllOA 

HMnynbCOB OT OCKOnKOB.8 3TOM cnyqae s1,meneHHe none3HI,~ CHrHanoB 

OKa3bIBaeTCR TPYllHOA 3al(aqefl,TaK KaK OT6op no aMnnHTYlle npHBOllHT 

K noTepe 3~~eKTHBHOCTH perHCTpaUHH OCKOnKOB. 

fipHMeHeHHe ceKUHOHHpoBaHHR KaMep1,1 C TeM, qT061,1 B KaJKllOA 

CeKUHH coitepX<anocb He 6onee 100 Mr nnyTOHHR,Il03BOnReT 

cymecTBeHHO YMeHbDIHTb KPaTHOCTb HanoX<eHHA 121.nnR noitasneHHR 

perHCTpauHH anb~a-qacTHU MOJKHO Bocnonb30BaTbCR HX 6onee Bl,~OKOA 

npoHHKaK>meA cnoco6HOCTbK> H oco6eHHOCTbK> 3aBHCHMOCTH YllenbHJ,~ 

noTepb 3HeprHH OT npo6era.fipH 3TOM Heo6xoitHMO BBOllHTb 

llononHHTenbHYK> KOMneHCHPYK>DIYK> ceKUHK> /3/ H KonnHMHPYK>DIHe 

BKnaitbllllH /4/,a 3TO npHBOllHT He TOnbKO K noTepe 3~~eKTHBHOCTH,HO 

HK ysenHqeHHK> 06beMa KaMep1,~qTo HeJKenaTenbHO npH npoBeiteHHH 

raMMa-cneKTPOCKOilHH OCKOnKOB,TaK KaK CHHX<aeT 

perHCTPaUHH raMMa-KBaHTOB. 

3~~eKTHBHOCTb 

neACTBeHHbIM cpeitCTBOM noitasneHHR 

COKpameHHe llnHTenbHOCTH HMnynbca, T.e. 

HanoJKeHHA 

,BpeMeHH 

RBnReTCR 

co6HpaHHR 

3apRlla,B03HHKaK>mero B KaMepe npH B3aHMOlleACTBHH OCKOnKOB H 

2 

( 

anb~a-qacTHU C pa6oqHM ra30~3TO cneitYeT H3 ~OPMYnb~KOTOpaR 

Il03BOnReT oueHHTb qHcno HanoX<eHHA B ellHHHUY speMeHH /5/: 

n ( nT )n-t 
N(n) 

0 0 
-=-1_,,...+-n

0
_T_ ~(-n---=-1-,-)'!.--- exp (- 0

0 T ) ( 1 ) 

HanoX<eHHA, 

itnHTenbHOCTH 

3itecb no-HHTeHCHBHOCTb anb~a-H3nyqeHHR,n-KpaTHOCTb 

T-llnHTenbHOCTb HMnynbca.C uenbK> COKpameHHR 

HMnynbca paccTORHHe MelKllY 3neKTPOllaMH itenaeTCR 1-3 MM,B KaqecTBe 

pa6oqero,npHMeHReTCR .. 61,1cTpb!A" ra3, qame scero MeTaH, HMeK>DIHA 

81,ICOKYK> CKOPOCTb itpeA~a HOCHTeneA 3apRl1a, a 3neKTpHqecKHA CHrHan 

~OpMHpyeTCR. C Hcnonb30BaHHeM 

KOMilOHeHTbl, KOTOpaR npHMepHO B Tl,lCRqy pa3 

3neKTPOHHOA 

Kopoqe HOHHOA.EcnH 

itasneHHe MeTaHa 2.5 aTM, paCCTORHHe MeX<llY 3neKTPOllaMH 1.5 MM,a 

pa6oqee HanpRJKeHHe 900 8, TO CKOPOCTb itpeA~a 3neKTPOHOB 

COCTaBHT (6-7)*10
6

CM/C,a speMR c6opa (21-25)Hc.fipH TaKHX 

ycnoBHRX B ceKUHH,COllepJKameA 100 Mr nnYTOHHR, qHcno HanoX<eHHJ,~ 

HMnynbCOB BenHKO: B ceKYHllY npoHCXOllHT 6onee 30 llBaituaTHKpaTHI,~ 

HanoX<eHHA.nanbHeAmero COKpameHHR itnHTenbHOCTH HMnynbca MOJKHO 

ll06HTbCR,Hcnonb3YR itnR HanonHeHHR KaMep1,1 TRX<em1e" 

ra31,1 H3o6yTaH , n-renTaH, nap1,1 aueToHa IlOll itasneHHeM 

(5-30) Topp.fipH 3HaqeHHH xapaKTepHCTHqecKoro napaMeTpa 

(E/p) > 200 8/cM Topp,rite E-HanpRJKBHHOCTb 3neKTpHqecKoro nonR,a 

p-itaBneHHe ra3a,CKOPOCTb itpeA~a 3neKTPOHOB MOX<eT llOCTHraTb B 

HHX (16-36)*10
6

CM/c /6/ H llnHTenbHOCTb HMnynbca COKpaTHTCR llO 

HeCKOnbKHX HaHOCeKYHll. libICTPOlleAcTBHe naBHHHJ,~ lleTeKTOPOB, B 

KOTOPb~ npHMeHRK>TCR .. TRX<em1e" ra31,1 /6, 7, 8/, Il03BOnReT C 81,!COKOA 

3~~eKTHBHOCTbK> H speMeHHhlM pa3pemeHHeM llO 140 nc perHCTPHPOBaTb 

OCKOnKH C HHTeHCHBHOCTbK> 10
7

iteneHHA/c npH HHTeHCHBHOCTH 

conyTCTBYK>Dtero anb~a-H3nyqeHHR llO 10
8

C-
1

• 

C ueilbK> llOCTHJKeHHR BhICOKoro 61,1cTpOlleACTBHR B nnYTOHHeBOA 
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KaMepe neneHHR s KaqecTse pa6oqero ra3a Hcnonb3YeTcR H3o6yTaH 

Cic,H10 l non nasneHHeM 20 Topp.KaMepa (pHCYHOK 11 pa3neneHa Ha 

19 ceKUHA.8 Ka~noA ceKUHH Me~ny nBYMH nnocKHMH KaTonaMH Ha 

paCCTORHHH 2 MM OT HHX pacnono~eH 3neKTpon,cny~amHA aHonoM. 

c:::::J Jn 

PHc.1. KaMepa c Pu-239. 

1-Kopnyc oxpaHHoro KonnaKa, 

2-Kopnyc KaMepb~3-KaTOnh~ 

4-~naHeu KaMepb~5-KOHTponb­

Hh~ MaHoMeTp,6-~naHeu Konna­

Ka,7-aHonh~8-cToAKa-nep~aTenb 

3neKTponos,9-KonnHMaTop,~op­

MHPYDWHA nyqoK HeATPOHOB. 

3neKTponhl - anDMHHHeBhre,c nHaMeTpOM 77 MM H TonmHHOA 0.1 MM.Ha 

aHone C o6eHX CTOPOH HMeeTCR panHaTop H3 Pu02 C o6orameHHeM no 

Pu-239 no 99.9%,H3roTosneHHh~ MeTonoM MHoroKpaTHoro C 40 cnoesl 

HaHeceHHR a30THOKHcnoro nnYTOHHH H OT~Hra npH TeMnepaType 

500°c,c nocnenynmHM HanhmeHHeM 3onoTa s KOnHqecTse (30 -

50) MKr/cM
2

.ITosepXHOCTHaR nnoTHOCTb panHaTopa COCTaBnHeT (1 + 
0.1) MrlcM

2
,a CYMMapHoe KOnH9eCTBO nnYTOHHH 1.6 r.Bce 3neKTponhl 

3aKpenneHhl Ha KapKace H 3a~HKCHPOBaHhl C noMOmbD HeAnOHOBOA HHTH 

TonmHHOA 0.1 MM.KapKaC KpenHTCH K KPhIIUKe,B KOTOPOA HMeeTCR 20 

4 

,, 
I 
:I. 

I 

3neKTPH9eCKHX BhIBOnos,onHH H3 KOTOpha coenHHReTCH C KaTonaMH 

scex 19 ceKUHA, a Ka~nh~ .. aHon HMeeT caMOCTORTenbHh~ BhIBOn. KaMepa 

cHa6~eHa seHTHneM,c noMombD KOToporo npoH3BonHTCH ee 3anonHeHHe 

ra30M. 

1fr06hI HCKnD9HTb 803MO~HOCTb YTe9KH 

nnyToHHR,npencTaBnHDmero 6onbmYD onacHOCTb,KaMepa 3aKnnqeHa 

repMeTH9Hh~ ox paHHh~ . KonnaK, B KPhIIUKe KOTOporo ecTb 

3neKTpH9eCKHX BhIBOnos,coenHHeHHha C COOTBeTCTBYDmHMH BhIBonaMH 

Ha KphIIUKe KaMeph1.0xpaHHh~ KonnaK 3anonHeH H306YTaHOM non 

nasneHHeM 200 Topp H riHa6~eH MaHoMeTpoM,no noKaiaHHD KOToporo 

KOHTpOnHpyeTCH repMeTH9HOCTb KaMephl H oxpaHHOro KonnaKa. 

B 

20 

DeTanH KaMephl H KonnaKa H3rOTOBneHhl H3 

cnnasa. CyMMapHaR TonmHHa CTeHOK, qepe3 KOTOPhle 

anDMHHHesoro 

nponycKaeTcR 

nyqoK HeATPOHOB, COCTaBnHeT 4. 9 MM. BhIBOnhI H3rOTOBneHhl H3 

naTYHH,coenHHeHHR BhIBOnos C KaTonHhIMH H aHonHhIMH nnacTHHaMH 

BhIIIOnHeHhI H3 cepe6poconep~ameA nposonoKH nocpencrnoM naAKH. 

KoHCTPYKTHBHaR oco6eHHOCTb KaMephl OTCYTCTBHe 

nHCTaHUHOHHPYDmHx Koneu - o6ecne9HBaeT OTHOCHTenbHO He6onbmYD 

3neKTPH9eCKYD eMKOCTb onHoA ceKUHH,COCTaBnHDmYD OKono 90 n~,H 

cnoco6crnyeT TeM caMhIM nOBhIIUeHHD ee 6bICTponeAc'TBHH. 

8 naBHHHha neTeKTopax,Hcnonb3YDmHx TR~emre ra3hI, nnR 

nocTH~eHHH BhICOKoro K03~~HUHeHTa YCHneHHH (10~-10°) 

pa6oqee HanpR~eHHe ycTaHasnHsaeTCH s6nH3H 

npo6HBHOro: uaK=(0.8-0.9)Unp·Ha PHCYHKe 2 noKa3aHa 3aBHCHMOCTb 
' 

HanpR~eHHR npo6oR unp OT xapaKTepHoro napaMeTpa p*d 

(p-nasneHHe,d-paCCTORHHe Me~ny 3neKTponaMHl nnR H306YTaHa npH 

TeMnepaType 290 K /9/. TaM ~e npHseneH rpa~HK TaKOA 

3aBHCHMOCTH,nonyqeHHh~ HaMH nnR H3o6yTaHa B KaMepe C nnyTOHHeM. 

3Ha9HTenbHhie pa3nH9HH, no-BHnHMOMY, o6ycnosneHhI BhICOKOA 

5 



HHTeHCHBHOCTbD anb~a-o6nyqeHHR MeJK3neKTPOZIHoro npocTpaHCTBa H 

cymecTBOBaHHeM HeOZIHOPOZIHOCTeA 3neKTpHqecKoro nonR,CBR3aHHblX C 

HeZIOCTaToqHoA nnocKo-napannenbHOCTbn 3neKTPOZIOB H HanHqHeM 

MeJKZIY HHMH ~HKCHpynmeA HeAnOHOBOA HHTH.DnTHMH3aUHR peJKHMa pa6o-

900 

800 

~ 700' 
a. 
C 

> 600 

500 

400 
0 10 

Tbl npoBOZIHnacb 

HHTeHCHBHOCTbD 

20, 30 40 
p xd (moppxMM) 

PHc.2. 3aBHCHMOCTb Ha­

npRJKeHHR npo6oR unp OT 

napaMeTpa p*d.BepXHHA 

rpa~HK-pa6oTa /9/,HHJK~ 

HHA rpa~HK-ZinR KaMepw 

C Pu-239. 

C HCnOnb3OBaHHeM HCTOqHHKa 

2*10
7

H/c,noMemeHHoro. e 6noK 

HeATPOHOB Cf-252 

3aMeZinHTenR H3 

napa~HHa.Ha PHCYHKe 3 noKa3aHa cqeTHaR xapaKTepHCTHKa OZIHOA H3 

ceKUHA KaMepbI; conepJKameA 92 Mr nnyTOHHR-

~ 

. 'o 0 
-;_ 7 L • --z 

50 

30 

10 

PHc.3. CqeTHaR xapaKTepHCTHKa 
.______,_ _ __,_ _ __i__,1_-1_--L_j 

100 200 300 400 500 600 OZIHOA ,H3 ~eKUHA, conepJKameA 

UaK ('{) 92 Mr nnyTciHHR. 

6 

l 
l, 
F 

:, 

I 
t 

DH~~epeHUHanbHaR aMnnHTYZIHaR xapaKTepHCTHKa nnR 

TOA JKe ceKUHH npH uaK=35~ 8 npencTaeneHa Ha PHCYHKe 4. TaK KaK 

• X BOC,T'" perHCTpHpyeMm HanoJKeHHblX HMnynbCOB OT anb~a-qacTHU 

OKa3bIBaeTCR 3HaqHTenbHbil,!,C noMOmbn ZIHCKPHMHHaUHH no aMnnHTYZie 

He ynaeTcR nonyqHTb BblCOKOA 3~~eKTHBHOCTH.DononHHTenbHaR 

8O3MOJKHOCTb nonaeneHHR perHCTpaUHH HanoJKeHHA CBR3aHa C TeM,qTo 

aMnnHTYZia HMnYnbca,Bbl3BaHHOro 

a-qacTHU H paBHaR nUa, 

g- 30 
C 

::, .. 
' z .. 

20 

10 

n-KpaTHbil,! HanoJKeHHeM OT 

PHc.4.DH~~epeHuHanbHaR 

aMnnHTYZIHaR xapaKTepHCTH­

Ka OZIHOA H3 CeKUHA.HHlKHRR 

KPHBaR-cqeT a-qacTHU,Bepx­

HRR-a-qacTHUhl + OCKOnKH 

neneHHR. 

0 I 1:::::e, 0 60 ,- I 
80 90 100 110 120 130 140 

Unop (omM, eg,) 

nonnepJKHBaeTcR B TeqeHHe 6onee KOPOTKOro epeMeHH,qeM 

ZinHTenbHOCTb OZIHHoqHoro HMnynbca T / 5 /.3Ta pa3HHUa TeM 

cymecTBeHHee,qeM 6onbme KpaTHOCTb HanoJKeHHA.Ha PHCYHKe 5 

npHBeZieHbl ZIH~~epeHUHanbHble epeMeHHble xapaKTepHCTHKH nnR 

HMnynbCOB OT OCKOnKOB (a) H HMnynbCOB,CBR3aHHblX C HanoJKeHHRMH 

(6), CHRTble npH OZIHOM nopore ZIHCKPHMHHaUHH. TaK KaK nocneZIHHe 

cymecTBeHHO Kopoqe,To MOJKeT 6bITb npoeeneH_ OT6op no 

ZinHTenbHOCTH. TaKyn 8O3MOJKHOCTb o6ecneqHeanT 

3neKTPOHHKH , npHMeHeHHble nnR CbeMa CHrHana . 

7 
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en 
~ 160 
:i: 
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~ 120 
(') 

+-

' ~ 80 

60 

3 7 11 15 19 23 27 31 

t3 [HC] 

PHc.5. nHi\ii\iepeHUHanbHaH 

BpeMeHHaH cqeTHaH xa­

paKTepHCTHKa onHOA ceK­

UHH.t3-BpeMH 3anep~KH, 

xapaKTepH3YDmee nnHTenb­

HOCTb HMilYnbca. 

EnoK-CXeMa CbeMa CHrHana.c KaMephl noKa3aHa Ha PHCYHKe 

Ka~naH H3 19 ceKUHA HMeeT He3aBHCHMh~ KaHan.CpenHHH IlOTepH 

6. 

KA 

PHc.6. EnoK-cxeMa cbeMa cH­

rHana.Kn-KaMepa,IlY-1 - IlY-19-

npenycHnHTenH,YW-1 - Yw-5 -

YCHnHTenH-iliOPMHPOBaTenH, 

r - CYMMaTOPil 

3HeprHH B KaMepe COCTaBnHeT nnR OCKOnKa ~ 1 M38,a nnR a-qacTHU 

~ 14 K38,'ITO COOTBeTCTBYeT o6pa30BaHHD ~ 4*10
4 

H ~ 5*10
2 

3neKTPOHOB COOTBeTCTBeHHo.PaccMaTpHBaH a-qacTHUhl KaK HCTO'IHHK 

WYMOBh~ HMilYnbCOB C HHTeHCHBHOCTbD 2*10° c-• H cpenHeA 

aMnnHTynoA,COOTBeTCTBYDmeA 3apHnY 5*102 3neKTPOHOB,MO~HO 

oueHHTb ~HcnepCHD WYMOBoro 3apHna npH HCilOnb30BaHHH CR-RC 

iliOPMHPOBaHHH c IlOCTOHHHOA ~ 10- 0 c ,KOTopaH COCTaBnHeT 

8 

1 
l 

l 
J 

~ 1.1*103 3neKTPOHOB.H3MepeHHh~ cpenHHA TOK,npoTeKaDmHA qepe3 

conppTHBneHHe HarpY3KH,~ 30 MKA.H3 COilOCTasneHHH 3THX senHqH~ 

cnenyeT, qyo K03i\ii\JHUHeHT ra30Boro YCHneHHH B KaMepe He npeBbI­

maeT ~ 2.0ueHKa WYMOBh~ CBOACTB YCHnHTeribHh~ 3neMeHTOB noKa3ana 

npeHMymecTBO nonesoro TpaH3HCTopa C KPYTH3HOA ~ 20 MA/8 no 

cpasHeHHD C 6HnonHpHhIM TpaH3HCTOPOM IlPH TOKe KonneKTopa ~1 MA, C 

pacnpeneneHHhIM COilPOTHBneHHeM 6a3hl r66 ~ 30 OM H npH YKa3aHHOA 

Bhlllle IlOCTOHHHOA iliOPMHPOBaHHH.3KBHBaneHTHh~ WYMOBOA 3apHn nnR 

6HnonHpHoro TpaH3HCTopa s nepsoM KacKane npenycHnHTenH 

cocTaBnHeT ~ 4.4*103 [,a nnR nonesoro ~ 3.5*10"~.PaccMaTpHBaH 

nonyqeHHhle oueHKH H Y'IHThIBaH 6onbWYD sepoHTHOCTb Hano~eHHH 

HMilYnbCOB OT a-tJaCTHU,Mhl OCTaHOBHnHCb Ha cxeMe TOKOBoro 

npenycHnHTBnH C noneBhIMH TpaH3HCTopaMH Ha BX one (pHCYHOK 7) • 

8.H.} M20 K47 

10HtalV 
1M 

AET. 

•24V 
10 I I 

='= Il.7H 
5K1 n4K3 

1K 
Bt,,1i,;og 

rEH. 

~__._-4-_!,_J ____ ..,_4-~l~.LI -=--,- -24V 
10 

PHc. 7. IlpenycHnHTenb nnR KaMepbI neneHHH c Pu-239. 

IlepBh~ KacKan npenycHnHTenH HMeeT CTPYKTYPY cxeMhl C TaK 

Ha3hIBaeMhIM "x ononH hIM" BXOnHhIM conpoTHBneHHeM /10/. 

IlpenycHnHTenb npocT B HaCTPOAKe,noKa3an YCTOA'IHBYD 

CTa6HnbHhle X apaKTepHCTHKH. IlpenycHnHTenH 

pa60TY H 

KpenHTCH 

HenocpenCTBeHHO Ha KaMepe H HMeDT r a6apHTHbie pa3Mep1,1 
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125 *30*22 MM. 0CHOBHhl8 x apaKTepHCTHKH qyscTBHTBnbHOCTb 

~ 10 M8/MKA;sxonHoe conpoTHBneHHB ~ 10 OM:~pOHT Bh~OnHoro HM-

nynbca ~ 2,5 He npH C8 x= 0 H ~ 4.5 HC npH CBX= 100 n~: 

cpenHBKBanpayHqHI,~ WYM,npHBeneHHh~ KO BXOnY,MBH88 2*10-gA (ITpH 

CBX= 0:THHT~ 8 HC,TnH~~~ 50 HC). 

CxeMa YCHnHTBnR-~OPMHPOBaTenR npHBeneHa Ha PHCYHKB 8. 

::E 

24 H 
Kr.512 

I 

•1211 

I I l T b-. ___ _j_ _____ J.. __ f-_____ _,._~ -1211 

-,v -sv 

BblXOA 

-5V 11( ' -511 

PHC .8. EhlCTPh~ YCHnHTBnb-~OPMHPOBaTBm, nnR KaMBPhl c Pu-239. 

YcHnHTBnb COCTOHT··H3 nsyx KaCKanos co CBR3b10 no nOCTORHHOMY 

TOKY. Hcnom,3ye1:cR .naCCHBHOB; CR-RC ~OPMHPOBaHHB. 8 Bh~OnHoA 

KacKan BBeneH npocTeAmHA CTa6HnH3aTop Bh~OnHoro YPOBHR Ha 

OCHOBB.· ,HHTerpaTopa B nenH o6paTHOA CBR3H.~HKCHpoBaHHh~ 

BmonHoA YPOBBHb Heo6xonHM nnR xopomeA aMnnHTYnHoA 
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nHCKPHMHHartHH,TOqHoA BPBMBHHOA npHBR3KH H oT6opa no 

nnHTBnbHOCTH.Hcnonb30BaHH8 npocTeAmero CTa6HnH3aTopa B03MO~HO 

B CBR3H C ManoA nnHTBnbHOCTblO (He 6onee 25 HC) H H860nbmoA 

CTaTHCTHqecKOA 3arpy3KOA OCKOnKOB nenBl]HR. 0CHOBHhl8 napaMBTPhl 

YCHnHTBnR : K03~~HUHBHT YCHnBHHR ~ 40, nocTORHHhlB ~OPMHPOBaHHR 

THHT~8 He, TnH~~ ~ 50 Hc.ITpH pa3pa60TKe ~opMHposaTenR c yoqHoA 

BPBMBHHOA npHBR3KOA Hcnonb30BanHCb HBKOTOPhlB CXBMHhlB ,PBWBHHR H3 

pa6on1 / 11 /. ITpHMBHeHa o6hNHaR ex eMa npHBR3KH K nocTORHHOA 

qaCTH BX.OnHoro HMnynbca, BhmonHBHHaR Ha 6hlCTPOM KOMnapaTope THna 

597CA1. 8 onHoM 6noKe KAMAK nsoAHoA mHpHHhI pa3MemeHo qenlJ)e 

YCHnHTBnR-~OpMHPOBaTenR.0co6eHHOCTblO CX8Mhl RBnRBTCR BBeneHHB 

aMnnHTYnHoro oT6opa no nnHTBnblfOCTH HMnYnbca C 

nHCKpHMHHaTopa,qyo no3BOnHno · 3HaqHTBnbHO noBhlCHTb 

3~~8KTHBHOCTb perHcTpanHH OCKOnKoB. 

OnpeneneHHB 3~~8KTHBHOCTH nposonHnOCb 3KCnepHM8HTanbHO Ha 

nyqKe HBATpoHoB HEP-30.Ha nponeTHOA 6a3e 57 M onHoapeMeHHO 

H3M8pRnHCb BPBMRnponeTHhlB cneKTphl B pe30HaHCHOA o6nacTH 

3HBPrHH HBATPOHOB nnyTOHHBBOA KaMepoA neneHHR H pacnono~BHHhlM 

3a HBA nponopnHoHanbHhlM cqeTqHKOM HBATPOHOB. lfro61,1 H36e~aTb 

neperpy3KH, nnR 3TOA nenH 61,m H3rOTOBneH cnenHanbHhIA C'iBT'iHK Ha 

OCHOBB CHM-18,Ho C ManhIM conep~aHHBM He-3.CqeT'iHK 3anonHRnCR 

cMBCbJO renHR - 13 Topp,yrnBKHcnoro ra3a - 8 Topp H aproHa -

1.2 aTM-3~~8KTHBHOCTb C'iBT'iHKa nnR HBATPOHOB C 3HeprHeA 7.82 38 

COCTaBHna 0.39% .no nnomanH nHKa B OTnenbHOM p830HaHC8 NKn 

cneKTpa KaMBPhl neneHHR H nnomanH COOTBBTCTBYIODlBrO BMY .. nposana" 

Ncq B cneKTPB cqeT'iHKa onpenenRnacb 3~~8KTHBHOCTb KaMBPhl C 

Hcnonb30BaHH8M ~OPMYnhl 
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3iteCb FKll 'FC'{-3~~eKTHBHOCTb KaMep1,1 H HeATPOHHoro C'leT'rnKa, 

' SKll' SC'{ - .. pa6o'!aR" nnomallb KaMep1,1 H C'leT'IHKa COOTBeTCTBeHHO, r 
H r /-nonHaR H itenHTenbHaR WHPHHhl itnR BhropaHHoro pe30HaHca. llnR 

Y'laCTKOB cneKTpa MelKllY pe30HaHCaMH npHMeHRnacb ~opMyna 

F Kl! 
N Kll n He c, He S Cl! 

(3) = F Cl! 
N Cl! n Pu u Pu S Kll 

3itecb nPU 11 nHe-'!Hcno Ritep nnYTOHHR 11 renHR s KaMepe 11 C'!eT'IHKe 

Ha el!HHHUY nnomallH,IYPu H c,He-Ce'!eHHR iteneHHR llnR nnYTOHHR H 

nornomeHHR llnR renHR B BhropaHHOM HHTepsane 3HeprHA,NKll H 

NC'{-HOPMHPOBaHHhJe no MOHHTOPY Ha nOTOK HeATpOHOB nnomaitH cneKT­

pa B 3TOM HHTepsane llnR KaMephl H llnR cneKTpa C'leT'IHKa,nony­

'leHHoro B OTCYTCTBHe KaMep1,1.3~~eKTHBHOCTb Bh~HCnRnacb llnR 3Hep­

rHA HeATPOHOB 1.,7.82,11.15,12.1, 14.9 H 26.2 38. 

CpeitHee 3Ha'!eHHe 3~~eKTHBHOCTH COCTaBHnO (60~10)%. 

N 

320 

280 

240 

200 

160 

120 

80 

40 

200 

3.3 HC 

• 

220 240 n 
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P11c.9. Kp11saR cosnai1e­

HHA,xapaKTepH3YJOlllaR 

speMeHHOe pa3pemeHHe 

KaMephl. 

BpeMBHHOB pa3pemeHHB KaMep1,1 6hmo H3MepeHO C 

iteTeKTOpa Ha OCHOBe lKHllKOro CUHHUHnnRTopa NE-213 

C 50*50) MM H ll>3Y 56-AVP, perHCTPHPYIOIJlero 

raMMa-KBaHThl, conpOBOlKllalOIJlHe iteneHHe. Ha PHCYHKe 9 

nOMOlllblO 

pa3MepoM 

np11BeiteHa 

KPHBaR cosnaiteHHA, 113 KOTOPOA cnei1yeT,'ITO pa3pemeHHe KaMephl He 

npeBhllllaeT 3.3 HC.BTopoA nHK Ha rpa~HKe CBR3aH C perHCTpau11eA 

HBATPOHOB iteneHHR. 

B 3aKnJO'!eHHB MOlKHO KOHCTaTHPOBaTb,'ITO 6naroitapR pa36HeHHIO 

KaMephl Ha ceKUHH,COl!eplKalUHe He 6onee 100 Mr nnyTOHHR 11 HMelOIJlHe 

eMKOCTb MeHee 100 niI>,11cnonh30BaHHJO 61,1cTp1,~ npei1yc11n11TeneA 11 

ycHnHTeneA-~OPMHPOBaTeneA,a TaKlKe npHMeHeHHIO KOM6HHHPOBaHHOro 

OT6opa HMnYnbCOB no aMnnHTYlle H llnHTenbHOCTH,Yllanocb B 

3Ha'IHTenbHOA Mepe noitaBHTb ~OH,CBR3aHHh~ C HanolKeHHeM HMnYnbCOB 

OT anb~a-'!aCTHU, H ll06HTbCR 3~~eKTHBHOCTH per11cTpau1111 OCKOnKOB 

OKono 60% s KaMepe iteneHHR,COlleplKallleA 1.6 r nnYTOHHR-239. 

ABTOPhl pa6oThl 6naroi1apHhl n.E.IT11KenbHepy 11 A.E.ITonosy 3a 

noCTORHHOe BHHMaHHe H aKTHBHYIO nOitllePlKKY,ffi.C.3aMRTHHHY,0.A.filep-

6aKOBY 3a COlleACTBHe H T.E.KY3bMHHOA 3a noMOlllb npH H3rOTOBneHHH 

MHmeHeA,A.C.CTpenKOBY 3a noMOlllb npH onpeiteneHHH 3~~eKTHBHOCTH 

KaMep1,1, ll. M. Xa3HHCY 3a none3Hhie KOHCYnhTaUHH, B. r. Kynuosy 3a 

Y'laCTHe B C03llaHHH 6noKOB 6h~TpOA 3neKTPOHHKH H ro.M.KonrHHY 3a 

nOMOlllb npH nposeiteHHH 3KcnepHMeHTOB. 
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BorA3eJib A.A. H AP. 
BbJCTPOAeHCTBY~aH MHoroceKJ.J;HOHHaH KaMepa 
AeJieHHH c ruIYTOH.HeM-239 

P3-90-395 

OnttCbJBaeTcH 6bICTPOAeHCTBYJOmaH KaMepa AeJieHHH, COAep­
)Kama.a I' 6 r H30Tona IlJIYTOHHH-239' IlPHMeHHeMaH B HCCJieAO­
BaHHHX oco6eHHOCTeii: AeJieHHH HAeP Heii:TpOHaMH pe30HaHCHOH 
o6nacTH 3HeprHH. Pa36tteHHe KaMepbJ Ha ceKJ.J;HH, COAep)KaIJJ,He 
He 6onee JOO Mr nnyTOHHH H HMeIOIJJ,He 3JieKTpuqecKyJO eMKOCTb 
Mettee I 00 n1>' HCilOJ1b30BaHtte 6bICTPbIX npeAYCHJ1H'T'eJ1eii:­
qJOpMHpOBaTeneu, a TaK)Ke npHMeHeHHe KOM6HHHPOBaHHorooT-

' - . ' . i ~- .. , ~ " 

6opa HMilYJibCOB no aMruIHTYAe·, H AJ1HTeJ1bHOCTH' I103BOJ1HeT 
B 3HaqHTeJ1bHOH MeP€! IlOAaBHTb qlOH, CBH3aHHblH C HaJIO)KeHH­
eM H_MOYJ1bCOB OT aJibqJa-qaCTHJ.J;, H o6ecneqHBaeT 3qlqleKTHB­
HOCTb perHcTpan;HH O_CKOJIKOB AeJieHHH OKOJ10 60%. BpeMeHHoe 
pa3 pemeHtte KaMe pb1 He npeBb11J1aeT 3, 3 Hc . 

P a6oTa BblilOJIHeHa B Jia6opaTopHH Heii:TpoHHOH <PH3HKH OIDIH 

IlpenpHHT 06-be,i:umeaaoro HHCTHTYf8 RAepHbIX HCCJieAOBaHHH. ,lly6aa 1990 

Bogdzel A.A. et al. P3-90-395 
A High-Speed Mlltisection 239pu 
Fission Chamber 

A high-speed fission 'chamber with a Pu-239 content 
of 1.6 g to study characteristics of neutron induced 
fission of nuclei in the resonance energy range is de­
scribed. By dividing the chamber into sections contain­
ing not more than 100 mg of plutonium and having capa­
citance below 100 pF, by using fast preamplifiers and 
shapers and by applying the combined method of pulse 

. selection with respect to their amplitude and duration 
one succeeds ·in suppressing the background due a-par­
ticles and achieving detection efficiency of fission 
fragments of ab;ut 60%. The time resolution of the 
chamber does not exceed 3.3 ns. 

The investigation has been performed at the Labora­
tory of Neutron Physics, JINR. 
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