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BaeJleHHe 

237 
Hay'l:eHHe JleneHHSI Np rrpeJlcTaanSieT ce:ll:'l:ac 3Ha'l:HTenbHbi:l1: HHTe-

237Np 
pee, 3TO CBSI3aHO, C OllHO:ll: CTOpOHbi, C TeM, 'ITO SIBnSieTCSI 119pBbiM 

H30TOI10M 1 Ha KOTOpOM Ha6niDJlanaCb 11pOM9*YTO'IH8SI CTpyKTypa B 110Jl6apb-

/} 2/ 237 
~pHoM JleneHHH ' • C Jlpyro:ll: CTopOHhi, Np Hal!len lllHpOKoe pac-

rrpocTpaHeHHe B Ka'l:eCTBe 110pOI'OBOI'O JleTeKTOpa He:ll:TpOHOB, TaK KaK ero 

Ce'l:eHHe JleneHHSI JlnSI He:ll:TpOHOB C SHepi'He:ll: HH*e 0, 7 MsB pe3KO 11aJlaeT, 

/3/ 237 
B 'laCTHOCTH, B pa6oTe orrHCaHo rrpHMeHeHHe Np BMecTe c llPYI'H-

MH JlenSilllHMHCSI B9lll9CTB8MH JlnSI H3MepeHHSI He:ll:TpOHHbiX 110TOKOB C rro-

/4/ 
MOIUbiD rronyrrpoBOilHHKOBbiX JleTeKTopoa, B pa6oTe pacc'l:HTaHhi s<f!<f!eK-

237 
THBHbie Ce'l:eHHSI H SHepreTH'l:eCKH:ll: 110por Np JlnSI H9KOTOpbiX CI19KTpOB 

He:ll:TpOHOB, 0JlH8KO y'l:eT 110Jl6apbepHOI'O JleneHHSI B YK838HHb!X pa6oTaX He 

rrpoBOilHnCSI. BMeCTe c TeM HanH'l:He ero MO*eT rrpHBeCTH K cyruecTBeHHbiM 

OlllH6KaM 11pH 011peJleneHHH 110TOKa He:ll:TpOHOB, 11pH'19M HaH60nee 3Ha'l:HTenb

HbiMH OHH 6yJlyT 11pH H3MepeHHSIX 38 38IUHTOJ1: peaKTOpOB, I'Jle Jle:ll:CTBYIDIUHe 

CI19KTpbl He:ll:TpOHOB CpaBHHTenbHO MSII'KHe, 
237 

J1MeSI BCe STO B BHJly, Mbl 11pOBenH H3MepeHHSI Ce'l:eHHSI JleneHHSI Np 
-2 3 

He:l1:TpOH8MH C SHeprHe:ll: 10 ~ 10 SB, 

3 



MeTOA!iKa H3MepenHii 

I13MepeHHH 6hiJIH Bloll10JIHeHbl 

nyJibCHOM peaKTDpe 11EP 011HI1 B 

no MeToay BpeMeHH nponeTa na HM

/5/ 
pe*HMe pa60Thl C MHKpOTpOHOM , 

ITponeTHOe paccTOHHHe cocTasnn~o 16,3 M, 
-1 

pa3pelllCHHe 0,25 MKCeK•M 

237 
OcKOJIKH neneHHH Np perHCTpHpOB81IHCb CUHHTH1I1IHUHOHHbiM neTeKTOpOM, 

/6/ 
8H8JIOI"'H'IHb!M OnHC8HHOMy B pa6oTe neTeKTOp COCTOSIJI H3 CJIOSI nro

MHHO!jlopa M8pKH ct>C-1 ( Ha OCHOBe Zn S( Ag ) ) TOJllllHHOll 
-2 

3 MI"'•CM 

H cjloToyMHO*HTenH ct>3Y-56, Ha BLrxone ct>3Y 6Lrna co6paHa cxeMa pa3ne

neHHH HMilYJibCOB OT OCKOJIKOB neneHHH H 81Ibcjl8-"18CTHU no BpeMeHH Bb!CBe

"'HB8HHSI, ITocne llHCKpHMHHBUHH HMnynbCbl OT OCKOJIKOB qepe3 8MHTTepHbll'1 

llOBTOpHTeJib llOCTyrraJIH B H3MepHTe1IbHblll UCHTp Ha 2048-KaHaJibHblll Bpe

MeHHOH 8H81IH38TOp, 

237 
nnn 113MepeHHH 11Cil01Ib30Banacb MllllleHb 113 Np c 06IllHM "'HCJIOM 

19 
ru:tep 4·10 , MHilleHb rrpHI"'OTOBJISinacb nyTeM naHeceHHH Ha anroMHHHesyro 

ll0ll1IO*KY paCTBOpa HCXOllHOI"'O nponyKT8 B JiaKe, 

B COCT8B naKa BXOllHJI8 CMeCb Tpex KOMilOHeHTOB! 3% paCTBOpa HHT-

paTa uennrono3br B aMHnaueTaTe, aueToHa H cnHpTa. HaHecenHe seruecTsa 

- 0 
MHilleHH rrpOBO):{HJIOCb nOCJIOHHO C nocnenyroiUHM Bbi*HI"'BHHeM llpH 550 C, 

-2 
ITJIOTHOCTb KB*llOI"'O CJIOSI He rrpeBbllll81I8 50 MKI"'•CM , a OKOH"'aTe1IbH8H 

T01IlllHH8 MHilleHH COCTBB1ISIJI8 
-2 

0,5 MI"'•CM OKHCH HenTyHHSI, 

ITpH H3MepeHHH ce"'eHHH neneHHH 

239 

237 Np 

235 u 
H 

HaH6onee MelllaroruHMH B03-

MO*HbiMH rrpHMeCHMH HBJIHroTcH Pu , HMeroruHe 6onbllloe ceqe;.. 

HHe ):{eJieHHSI B o6naCTH MeUJieHHbiX HeiiTpOHOB, 

239 
nnn o6Hapy*eHHH npHMeCH Pu 6brn H3MepeH a -cneKTp MHilleHH 

c noMOIUbro nonynpoBOllHHKOBoro crreKTpoMeTpa, ITpH "'YBCTBHTeJibHOCTH Me

-3 239 
Tona, no3BOJIHrorueii: o6Hapy*HTb 2.JO % Pu B o6pa3ue, cnenos nny-

2:J5 
TOHHH He 6LIJio 3aMe"'eHo. Coaep*aHHe IJ , KOTOph!H He MOI"' 6b!Tb 

06Hapy*eH no u -crreKTpy C rlOCTBTO"'HOU TO"'HOCTbro, 6b!1IO OUeHeHO no 

CIWbHbiM pe30!I8HCBM C 8HeprHeH 8,8 H 12,4 8B H no TellJIOBOll o6naCTH, 

4 

~ 

• 

'237 
B nocnenHeM cnyqae Tennosoe ce"'eHHe Np npHHHManocb 1 

171 
19 M6apn • Haii:neHo, 'ITO npHMecb ypana cocTasnneT (I ,5· 

3cjJ!jleKTHBHOCTb f f pei"'HCTp8UHH neneHHH neTeKTOpOM 4 

no neneHHro HerrTyHHH Hei1TpOH8MH Pu +Be HCTO"'HHKB H rro CllC 
244 

nenenHro Cm • CornacyrolllHeCSI pe3y1IhTaTbi o6eHX Kan116po 

3H8"1eHHe 8cjlcjleKTHBHOCTH, paBHOe (40 : 5)%, nnH OrrpeneJieHH~ 

neiiTpOHOB HCrr01Ib3osancH KanH6posaHHbri!: 6opHbiii: C"'eT"'HK, K1= 

B onHoii H3 cepHii: 6Lrno nposeneHo H3MepeHHe c 3aM.eHoi!: Herr~ 
235 

MHilleHH HS MHilleHb H3 u 3TO H3MepeHHe llOllTBepnr 

HOCTb BeJIH"'HHbl npOH3Be):{eHHH llOTOKa HB a!jltjleKTHBHOCTb 1 ITO~ 

nee. 

Pe3ynbT8Tbi" 

Pe3ynbTaTbi H3MepeHHSI npencTasneabr Ha pHc. I B BHlle 

ce"'eHHSI neneHHH oT sneprHH nei!:Tponos. B c'e"'eHHH neneHHH 1 

'leTKHe MaKCHMYMbi rrpH aHeprHH 40,120,205,250 as. TaK KaK 

237 
CTOSIHHe Me*UY pe30H8HC8MH Np , rronyqeaaoe rrpH H3Me. 

/1/ 
rryCK8HHSI B pa6oTe , COCT8BJIS!eT 0,67 8B 1 TO OTMe"'eHH8SI < 

llpOS!BJIS!eTCH llpH cy~eCTBeHHOM ycpenHeHHH Ce'leHHSI ITO 

pa3pellleHH~ TaKaH 

nronaBillHMHCSI panee 

rrpOMe*YTO"'H8H 

Ill 
B CaKne 

237 

CTPYKTypa cornacyeT< 

3H8'1HTe1IbHblMH !jlnyKTy, 

xone ce"'eHHSI neneHHSI Np H o6~SICHSieTCSI H8 OCHOB8HHH E 
Ill/ 

THHCKOI"'O 0 CyUJeCTBOB8HHH BTOpOI"'O MHHHMyMa llOTeHUH8, 

I"'HH B cjlyHKUHH necjlopM8UHHo 

Ha6nroneHHe H301IHposaHHbiX pe3oHaHCOB rrpH HallleM pa3 

MO*HO JIHillb B 061I8CTH 8Hepi"'HH HH*e IQ 8B, 06pa60TK8 8THX 

rrpOBOllHJI8Cb C HCilOJib30B8HHeM Bblpa*eHHH rl1IH nJIOIUSllH pe30, 

5 
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MeTOAHKa H3MepeHHH 

8HIHI 6J,Jllli BL!IIOJIH8Hbl ITO M8TOI1Y BpCM8HH nponeTa Ha HM
/5/ 

eaKTOpe VI EP OVI HVI B pelKHMe pa6oTLI c MHKpOTpOHOM , 
-1 

paccTOSlHH8 COCTaBJISl:!O 16,3 M, pa3p8lll8HH8 0,25 MKC8K'M , 

237 
neHHSl Np perHcTpHpoBaJIHCb cUHHTHJIJISJUHOHHhiM t:teTeKTopoM, 

/6/ 
M onHCaHHOMY B pa6oTe neTeKTOp COCTOS!Jl H3 CJIOSl JIID

apKH cf>C-1 ( Ha OCHOBe Zn S( Ag ) ) TOJilllHHOH 
-2 

3 MI'•CM 

lKHTeJISJ ct>3Y -56. Ha Bhixone ct>3Y 6hrna co6paHa cxeMa past:te

JibCOB OT OCKOJIKOB Jl8J18HHSl H 8Jib$a-~aCTHU no BpeMeHH BhiCBe-

ocne JlHCKpHMHH8UHH HMnynbChl OT OCKOJIKOB ~epe3 8MHTT8pHhii{ 

b nocTynanH B H3MepHT8J1bHbiH U8HTp Ha 2048-KaHaJibHhlli Bpe-

8JIH38TOp, 
237 

3MepeHHli HCnOJ1b30B8Jl8Cb M!illl8Hb H3 Np C 06lllHM ~HCJIOM 

, MHrneHb npHroTOBJISJnacb ITyTeM HaHeceHHSl Ha anroMHHHeByro 

SCTBOpa HCXOJlHOI'O npOJlYKTS B J18K8, 

TSB JiaKa BXOJlHJ18 CM8Cb Tpex KOMITOHeHTOB: 3% paCTBOpa HHT

J103bl B SMHJISUeTaTe, aUeTOHa H CITHpTa, H 8H8C8HH8 B8lll8CTB8 

OBO.QHJIOCb ITOCJIOHHO C ITOCJieJ:tyiDlllHM BhllKHI'8HH8M ITp!i 55Q°C, 

-2 
KSlKJlOI'O CJIOSl He ITp8Bhllll8J18 50 MKI'•CM 1 a OKOH~aT8JlbH85l 

-2 
Hlll8HH COCT8BJISJJ1a "' 0,5 MI'•CM OKHCH HeiTTYHH5l, 

237 
sMepeHHH ce~eHHSJ t:teneHHH Np HaH6onee MernaroiUHMH B03-

239 235 
ITPHMeCHMH 5IBJISJIDTC5l Pu H U , HMeromHe 6onb

1
rnoe ce'-le-

Sl B 06JiaCTH M8JlJ18HHhiX HeiiTpOHOB, 

239 
o6HapylKeHHSJ ITPHMeCH Pu 6hm H3MepeH a -CITeKTp MHlll8HH 

ITonynpoBoJ:tHHKOBoro ciTeKTpoMeTpa, DpH '-IYBCTBHTenbHOCTH Me

-3 239 
omiroiUeii o6HapylKHTb 2·10 % Pu B o6pasue, cnet:toB ITny-

2:l5 
biJIO 3aMe'-leHo. Cot:teplKaHHe lJ , KOTOphiii He MOI' 6b!Tb 

ITO U -cneKTpy C AOCTaTO'-IHOH TO'-!HOCTbiD, 6hlJ10 OU8H8HO ITO 

83011i'.lHCaM C 8!!8pi'H8H 8,8 H 12,4 8B H no T8ITJIOBOH o6naCTH, 

4 

.-
': .... 

'237 
B nocnet:tHeM cny'-!ae TennoBoe ce'-!eHHe Np npHHHManocb paBHhlM 

/7/ -2 
19 M6apH • Halineno, '!TO npHMecb ypaHa cocTaBnSJeT (1,5-2)·10 %, 

3$$eKTHBHOCTb f r perHCTpaUHH neneHHli neTeKTopoM onpenenHnacb 

ITO .QeneHHID HeiTTYHHSl HeiiTpOHSMH Pu +Be HCTO'-l!!HKa H ITO CnOHTSHHOMY 

244 
.ueneHHID an . CornacyroiUH8CSl pesyJ1bT8Tbl o6eHX K8JIH6pOBOK .QSJIH 

3H8'-l8HH8 s$$eKTHBHOCTH, paBH08 (40 ~ 5)%, nnSl orrpet:teneHH5l ITOTOKa 

HeliTpOHOB HCITOJib30BancSJ KanH6poBaHHhili 6opHbili cqeT'-IHK, KpoMe sToro, 

B OJlHOli H3 cepHH 6LIJ10 rrpOB8Jl8HO 113M8p8HH8 C 38M8HOli H8ITTyHH8BOli 
235 

Mlllll8HH HS MHlll8Hb H3 lJ 3TO 113MepeHH8 ITOJlTB8pJlHJ10 ITpSBHJib-

HOCTb B8JIH'-IHHhl ITpOH3Bet:teHHSl ITOTOK8 H8 s$$eKTHBHOCTb, ITOJiy'-leHHb!X pa-

Hee, 

PesyJ1bT8Thf 

PesynbTaThi H3MepeHHSJ ITpet:tcTaBneHhi Ha pHc. 1 B BHt:te saBHCHMOCTH 

ce'-leHHSJ t:teneHHSJ oT sHeprHH HeliTpOHOB. B ce'-leHHH neneHHSJ Ha6nronaroTc5l 

qeTKHe MaKCHMYMhi ITPH sHeprHH 40,120,205,250 SB, TaK KaK cpenHee pac-

237 
CTOHHHe MelKny pesoHaHCaMH Np , ITonyqeHHOe ITpH H3MepeHHH ITpo-

/1/ 
ITyCK8HHSl B pa6oTe 1 COCT8BJ1Sl8T 0,67 8B, TO OTM8'-l8HH85l CTpyKTypa 

ITp05IBJISl8TCSl ITpH Cy!UeCTB8HHOM ycpenH8HHH C8'-l8HH5l ITO $YHKUH5IM 

pasperneHHSJ, TaKaH ITpoMelKyTO'-!HaH CTPYKTypa cornacyeTCSJ c Ha6-

/ll 
nronaBlllHMHCSJ paHee B CaKne sJ!a'-IHTenbHhiMH $nyKTyaUHSJMH B 

237 
xone ce'-leHHSJ neneHHSJ Np H 06'h5ICH5l8TC5l H8 OCHOBSHHH Bh!BOA8 CTpy-

/11 I 
THHCKOI'O 0 cyiUeCTBOBBHHH BTOpOI'O MHHHMyMa ITOT8HUH8J1bHOli 9Hep-

I'HH B $yHKUHH ne$OpM8UHH, 

Ha6nroneHHe H30nHpOBaHHhlX pesoHaHCOB ITPH HarneM pasperneHHH B03-

MOlKHO JIHlllb B o6naCTH 8Hepi'HH HHlK8 10 8B, 06pa60TK8 9THX ypOBH8H 

ITpOBOAHJ18Cb C HCITOJ1b30B8HH8M Bblp8lK8HHSl AJISl ITJ10IU8AH pe30H8HC8 

A 
5 

i 



fN 1 =Il(E)£, f-n a 0 r,, ( 1 ) 

I'Jle t N 1 -cyMMa oTc'l:eTOB IlOJl peaoHaHCOM, Il( E) - 'iHCno Heil:rpoHoB, rra

JlaiDmHx Ha MHWeHb 38 BpeMH H3MepeHHH B HHTepBane 9Hepi'HH 1 9B
1

£
1 

9~¢eKTHBHOCTh perHCTp8UHH 8KT8 JleiieHHH, n -TonmHH8 MHWeHH B HJl-

pax·cM-2, a 0 -rronHoe Ce'ieHHe B MaKCHMyMe, rf -JleiiHTeiibH8H WHpHHa, 

Ta5mrua 1 
237 

DapaMeTpbi ypOBHeif Np 

E ao r, rr g l'n M9B ao r f 0 Ill, Ill 9B 0'9B MK 9B ( H3 paOOTbl ) 6·9B (H3 ) 

0,49 
-3 

1,3 0,016 (2,9 +0,7)·10 
- -3 -3 1,32 (3,8 + 1,0)·10 4,1 010187 (2,5+ 016).10 

1,48 (315: 110)·10-
3 

1 1 1 010725 (2 +- 015)·10-3 

- -3 
1197 (1,9 + 1,0)·10 8,4 010083 

3,88 (16 : 4)·10-3 
718 0,122 -3 ( 819 + 1 ,2 ) •10 

5,80 (46 : 9)·10-3 
13 01311 (19 : 3)·10-3 

715 (12 : 6).10--3 
19 01073 

B Ta6nHue 1 IlpHBe)leHbl 9KCilepHM9HT8iihHbie 3H8'l:EJHHSI a 0 r H HaH-
~ I r 

)leHHbie H3 HHX Jl9iiHTeiihHbl9 WHpHHbl r r , DpH 9TOM HCilOiib30B8iiHCh IlpHBe-

111 Jl9HHbie B 'l:eTBepTOM CTOiiOUe BeiiH'l:HHbl g r n 1 B3S!Tbl9 H3 pa60Tbl , 

PaJlH8UHOHH8H WHpHHa r y Be3)le IlpHHHManacb paBHOil: 40 M9B. B rrocne)l-

111 HeM CTOiif5Ue IlpHee)leHbl JliiH cpaBH9HHSI 3H8'ieHHH a or f H3 paOOTbl , 

BHJlH01 'ITO HBWH peaynhTBTbi B rronTopa-JlBa paaa Bbiwe, 'l:eM rrony'leHHbie 
Ill 

B DoKa TPYJlHO o6'bHCHHTh 9TO CHCTeMaTH'IeCKoe pacxmKJleHHe, Boa-

MOMH01 'ITO OHO CBSI38HO C H8iiH'l:HeM OOiihWOI'O (rro BKiia)ly B 'iHCiiO Ilene-
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PHc. 1, 3asHCHMOCTh ce'leHHH JleneHHSI Np a, OT 9HeprHH 
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fN 1 =Il(E)£1 f-n a 0 r,, ( 1 ) 

YMM8 OTC'IeTOB IIOA pe30H8HCOM, Il( E) - 'IHCno aethpOHOB, rra

MHlli9Hb 38 BpeMR H3MepeHHR B HHTepBane SHeprHH 1 9B
1

£
1 

crb perucrpauHH aKra aenea~~:g, n -ronruHHa MHllieHH B RA-

0 -rronHOe Ce'!eHHe B M8KCHMYMe, r, -AenHrenbHaH lliHpHHa. 

Ta6nHua 1 
237 

TiapaMerphr ypoaaeii Np 

ao r, r, g l'n MSB ao r, 
Ill: Ill 6•aa MK SB ( H3 pa6orbr ) 6·aa (H3 ) 

-3 
1,3 0,016 2,9 +0,7)·10 

- -3 
4,1 0,0187 -3 3,8 + 1,0).}0 (2,5+ 0,8)-10 

- -3 
(2 +- 0,5)·10-3 13,5: 1,0)·10 1 '1 0,0725 

. -3 
1,9 + 1,0)·10 8,4 0,0083 

- -3 
-3 18 + 4)·10 7,8 0,122 (8,9 + 1,2)·10 

- -3 
(19.: 3)·10-3 6 + 9)·10 13 0,311 

2: 6).16--3 
19 0,073 

HUe 1 llpHBet:teHbl SKCIIepHMearanbHhie 3H8'!8HHH a
0 
r H H8H-,. f 

I X aenHrenbHble lliHpHHbl r f • flpH STOM HCIIOnb30BBnHCb IlpHBe-

/1/ TBepTOM CTon6ue BenH'!HHhl g r n 1 B3RThle H3 pa60Tbl • 

g lliHPHHa ry Beaae IIPHHHManacb paBHOH 40. MSB • B rrocnea-

1~ Ill llpHBeLieHbi }:lng cpaBH9HHH 3H8'IeHHR a o f H3 pa60Tbi • 

Harun peaynbrarhr B rronropa-aaa paaa Bhirue, '!eM rrony'leHHhie 

rpyaao o6bHCHHTh aro cncreMaTH'IeCKoe pacxo*aeHHe. Boa

oao cagaaao c aanH'l:HeM 6onbruoro (rro BKnaay B 'l:Hcno aene-

8 

..-
.·'1 
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237 
PHc. 1. 3aBHCHMOCTb ce'l:eHHR aeneHHH Np a, or aaeprHH aet.irpoaa. 
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HHA) KOnHqecTBa 
236 0 B o6paaue, HCnOnb30B8HHOM BO ~paHUy3CKOA pa-

235 
6oTe. flpHMeCb U y HHX COCTaBn&na 0,8%. 

PaccMoTpHM ponb noa6apbepaoro aeneHHSI npH HCnonbaoaaHHH 237 Np 

B KaqecTBe noporoaoro aeTeKTOpa HeHTpOHOB. KaK H3BeCTH0 1 B STOM cny

qae aeHCTBHTenbHYJO aaaHCHMOCTb ceqeaH Sl aeneHHSI OT saeprHH a 1 (E) aa

MeHSIIOT s<P¢eKTHBHhiM ceqeaHeM, KOTopoe Bhi!IIe saepreTHqecKoro nopora 

cqHTa!OT nOCTOSIHHbiM 1 a HH:lKe nopora - HyneBb!Mo flpH STOM CBSI3b S~~eK-

THBHOro ceqeHHSI a 1 ~~ H saepreTHqecKoro nopora E onpeaenHTCSI 
s't''t' nop. 

COOTHOllleHHeM 

"" a JII(E)dE=fa
1

(E)II(E)dE. 
1 a~~.E o (2) 

nop. 

floCKOnbKY STH Be~JHqHHhl 3aBHCSIT OT JI(E) , TO HMeeT CMbiCn pac-

cqHTaTb a r 8~~ KaK WHKUHIO 

poa aeATpoaoa. TaKHe pacqeTbi 

E anSI paanHqHhiX aeHCTBYJOIUHX cneKT-
nop. 

6hinH npoaeaeHhi anSI aByx BapHaHTOB a (E) 
f 

B npaBOH qaCTH Bhlpa~eHHSI (2). B nepaoM npeanonaranoch, qTo ceqeHHe 

aeneHHSI B o6naCTH SHeprHH HeHTpOHOB HH~e 100 KSB paBHO HynJO, a BO 

BTopoM Hcnonbaoaanocb nonyqeaaoe sKcnepHMeHTanbHO aaaqeaHe a (E) 
f 

npH E <1 KSB H aaaqeaHe a (E)= 20 M6apa a HHTepaane E 1 ~ 100 KSB. 
n f n 

nnSI o6naCTH Bhillle 100 KSB B o60HX cnyqaSIX HCnOnb30BanHCb AaHHhie H3 
/10/ 

pa6oThi • PeaynhTaThi anSI aecKonbKHX CHnbHO oTnHqaJOIUHXCSI cneKT-

poa aeATpoaoB npHaeaeHhi aa pRe. 2. EhinH Bhi6paHhi cneKTphi 

.. 1/E" H 

nepoaa H 
/9/ 

!Ilenb" • 

I 

AeneHHSI1 cneKTpbl HeHTp.oHOB AeneHHSI aa 3aiUHTOH H3 yr-

~eneaa IBI, a TaK~e aa aamHTOH peaKTopoa "H agaa" H "P a-

l1a pRe. 2a) BHaao, qTo ecnH ae yqHThiBaTb noa6apbepaoe AeneaHe, TO 

MO~Ho 6hmo 6bi yKaaaTb aaaqeHHSI a 1 8~~ = 1,50 6apa H E =0,55Msa, 
nop 

KOTOpb!e SIBnSIIOTCSI 06IUHMH AnSI BCeX cneKTpOB HeHTpOHOB H aeHCTBHTenbHO 

MoryT 6b!Tb peKOMeHaOBaHhl AnSI BbiqHcneHHSI nOTOKa HeHTpOHOB no aeneHHIO 
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~eCTBa 236 U B o6pa3Ue, HCITOnb30B8HHOM BO ~paHUy3CKOH pa-

MeCb 235 U y HHX cocTasnsma 0,8%. 
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MOTpHM ponb rroA6apbepHo~o ~eneHHH rrpH acrronb30BaHHH Np 

e rropo~OBO~O AeTeKTOpa HeATpOHOB. KaK H3BeCTH0 1 B STOM cny

BHT8JlbHY!O 3aBHCHMOCTb ce~eHHH AeneHHH OT saep~H·H a 1 (E) 3a

ce~eHHeM, KoTopoe BbiJIIe saep~eTH~ecKo~o rropo~a 

ITOCTOHHHbiM
1 

a HH)I{e rropo~a - HyneBbiM. TipH STOM CBH3b S~~eK-

a 13~~ H saep~eTH~ecKo~o rropo~a E orrpeaenHTCH 
rrop. 

HHeM 

00 

a f II(E)dE =f a 1 (E)Il(E)dE. 
1 s~~.E o 

rrop. 

(2) 

KonhKY STH senH~HHbi 3aBHCHT oT II( E) , TO HMeeT CMbrcn pac-

a r 3 ~;p KaK W HKUH!O 

poaos. TaKHe pac~eThl 

E AnH pa3nH~HbiX aeACTBYJOlllHX crreKT-
rrop. 

6binH rrposeaeHbi ans1 aayx sapHaHTOB a (E) 
f 

~I:ICTH Bb!pa)l{eHHH (2). B rrepBOM rrpearrona~anocb, ~To ce~eHHe 

B o6naCTH SHep~HH H9HTpOHOB HH)I{e 100 KSB paBHO HynJO, a BO 

crronb3osanocb rrony~eaaoe sKcrrepaMeHTanbHO 3Ha~eHHe a (E) 
f 

1 KSB H 3Ha~eHHe at (E)= 20 M6apH B HHTepsane En 1 .. 100 KSB, 

CTH Bbllll8 100 KSB B 060HX cny~aHX HCITOnb30BanHCb JlaHHbie H3 

10/ 
, Pe3ynbT8Tbl AnSI HeCKOnbKHX CHnbHO OTnH~a!OlllHXCSI CITeKT-

TpOHOB rrpaseaeHbi Ha pHc. 2. EbinH Bbi6paHbi crreKTpbi 

aeneHHH
1 

crreKTpbl HeHTJ)OHOB )leneHHH 3a 3alllHTOH H3 y~-

H 

9/ 

/S/ . 
)l{ene3a , a TaK)I{e 3a 3alllHTOH peaKTOpOB "HaHJla" H "Pa-

pHC, 2a) BHJlHO, ~TO ecnH He y~HTblB8Tb rroa6apbepHOe aeneHHe, TO 

binO 6br yKa3aTb 3Ha~eHHH a 1 ~~ = 1,50 6apH H E = 0,55Mss, 
s~~ rrop 

HBnHJOTCH 06UlHMH )lnH BCeX crreKTpOB HeHTpOHOB H JleHCTBHTenbHO 

b!Tb peKOMeHJlOB8Hbl JlnH Bbl~HCneHHSI ITOTOKa HeHTpOHOB ITO )leneHH!O 
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I 

2a1 Np 
OaaaKo aanH'!He rroaoaphepaoro aeneHHR He rro3BonReT aTo 

caenaTb, HOO, K8K BHaHO H3 pHCYHKa 26), HeT T8KHX a H E • 
r a<P<P rrop. 

KOTOpble C aOCT8TO'IHO~ TO'iHOCTh!O OaHOBpeMeHHO YAOB.IleTBOpRIOT ITPHBeaeH-

Hb!M CIT8KTp8M, 

flpH H3MepeHHH HerrTyHHeBbiM ae'J'eKTOpOM aong ITOTOKa, H8 KOTOpyiO 

OH oyaeT 38Bbllll8H H3-38 C'leTa aeneHHll:1 Bbi3B8HHblX MeaneHHbiMH Heli:Tpo-

H8MH 1 onpeaengeTCR Bblp8)1(eHHeM 

00 

f a, (E) II(E)dE- f ~ (E)II(E)dE 
0 0 I 

TJ = ~ • 
(3) 

f a, (E) II (E) dE 
0,1 

Pe3y.llhT8Tbi p8C'leT8 Be.IIH'IHHbi 7J 

T8onHue 2. 

anR p83.1JH'IHbiX CITeKTpOB npHBe.QeHbl B 

Ta5nHU8 2 

BKnaa noa58phepHoro .neneHHR B noK838HHR 

237 
aeTeKTOp8 c Np 

CneKTp 1/E CneKTp aeneHHR Yrnepoa :>Kene3o "Haga8" "P8IIIenb" 

7J% 32,1 0,4 23,2 1,4 22,0 49,2 

113 T80.1JHUbl 2 BH.l:IH01 'ITO eC.IJH A.IJR )l(eCTKHX cneKTpOB He~TpOHOB 

( CITeKTp aeneHHR1 HeltTpOHbl .Qe.lleHHR 38 38IIIHTOi\ H3 )l(e.1Je38) OIIIHOKOll: MO)I(

HO npeHeope'lh 1 TO ang MRrKHX CITeKTpOB OH8 M0)1(8T AOXOAHTh ,[10 49%·. 
237 

Cne.noB8TenhHo, npHMeHeHHe Np B Ka'leCTBe noporoBoro .neTeKTOp8 

6e3 npeaB8pHTe.llhHo~ HH<fJopMaUHH o X8paKTepe ae~CTBYIOIIIero cneKTpa Hefi

TpoHoB He npeaCT8B.IJReTCR B03MQ)I(Hb!M, 

BMeCTe c TeM BK.II8.1:1 no.n58phepHoro .neneHHR MO)I(HO yMeHhiiiHTh, ec

IO 
.IIH npoBO.l:IHTb H3MepeHHR HenTyHHeBbiM .neTeKTopoM, 38KpbiTbiM cnoeM B, 

KOTOpbiH 6y.neT nor.IIOIII8Th Me.nneHHhie Heli:T!!JOHbi, AlianorH'IHbifi pac'leT .Qi'IR 

10 

~ 

10 
9Toro cny'laR noKa3biBaeT, 'ITO npH TO.IIIIIHHe B 1 p8BHOJt 

)1(8 A.IJR MRrKHX CIT8KTpOB OIIIH6Ka He npeBbiiiiaeT 2+ 4%, 'ITO g 

He ilpHeM.IleMhiM, 

B 38K.IIIO'IeHHe aBTOpbi c'IHTaiOT CBOHM npHRTHhiM .nonro111 

pHTh <P.n. lllanHpo, 11.B. KeHpHM-MapKyC8 H 3.11. lllapanoBa 

o6cy)I(.Q8HHR H HHTepec K p860Te H A • .H. KyiiiHepeBa, r.M. fie~ 

H.T. XoTbKO 38 noMOIIIb B H3roToBneHHH .neTeKTopa.H npoBe.n• 

HHll:. 
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HBBHqHe rroa6apbepHOI"'O aeneHHH He IT03BOBHeT 9TO 

BHAHO H3 p11CyHKB 26), HeT TBKHX a r ,~-,,~-, 11 E , 
a'¥'¥ rrop. 

oqHOll TOqHOCTbiD OAHOBpeMeHHO YAOBBeTBOpHIDT npHBeaeH-

1111 HeiTTYHHeBbiM AeTeKTOpOM AOBH ITOTOKB, Ha KOTopyiD 

113-38 cqeTa aeneHHll 1 Bbi3BBHHblX MeaneHHbiMH HellTpO

CH Bbip8)K9H11eM 

1)= 

J a, 
0 

(E) II(E)dE- f 
0,1 

a, (E) II(E) dE 

(3) 
J a,(E)II(E)dE 

0,1 

TB B9BH'iHHbl 1} ansr pa3nH'IHhiX crreKTpoe rrpHeeaeHhi B 

Ta6nHua 2 

BKnaa rroa6aphepHOI"'O aeneHHH B IIOKa3aHHH 
237 

aeTeKTopa c Np 

CrreKTP aeneHI1H Yrnepoa )Keneao "HaHaa" "Pamenh" 

·~ 

0,4 23,2 1,4 22,0 49,2 

2 B11AHO, 'ITO eCnH anH )K9CTKHX CIIeKTpOB HeHTpOHOB 

HeHTpOHbl aeneHHH 3a 3aiUHTOll 1'.13 )Kene3a) 0IliH6KOll .MO)K-

AnH MHI"'KHX CIIeKTpOB OHB MO)K9T AOXOAHTb AO 49%·. 
237 

PHMeHeHHe Np B Ka'leCTBe rroporoeoro aeTeKTopa 

HOM HHcpOpMBUHH 0 XapaKTepe A9llCTBYIDIUel"'O CIIeKTpa Heif

aBnHeTCH B03MO)KHhiM, 

9M BKnaa rroa6apbepHOI"'O aeneHHH MO)KHO yMeHbiliHTb 1 ec-
10 

epeHHH HerrTyHHeBhiM aeTeKTopoM, 3aKphiThiM cnoeM B, 

rnomaTb MeaneHHhie HeilTf!lOHhi, AHanorH'IHbiH pac'leT anH 

10 

.,.;. 

10 
aToro cny'laH rroKa3hiBaeT, 'ITO rrpH ToniUHHe B 1 paBHOll 0,5 r/cM2 

1 aa-

:lKe anH MHI"'KHX CIIeKTpOB OiliH6Ka He rrpeBhiillaeT 2• 4%, 'ITO HBnHeTCH BIIOn-

He rrpHeMneMhiM. 
B aaKniD'IeHHe aeTopbi C'IHTaiDT ceoHM rrpHHTHhiM aonroM no6naroaa-

pHTb <J>.n. lllanHpo, J.1.B. KeHpHM-MapKyca H 3.J.1. lllaparroea 3a none3Hhie 

o6cy:lKaeHHH H HHTepec K pa6oTe H A.H. Kymaepeaa, r.M. neTpOBa H 

H.T. XoTbKo aa rroMOIUb a H3roToaneHHH aeTeKTopa.H rrpoaeaeHHH H3Mepe-

HHii. 

fl H T e p a T y p a 

1. D.Paya et al. Nucl. Data for Reactors. IAEA, Vienna, II, 128 

(1967). A.Fubini et al. Phys. Rev. Lett., 20, 1373 (1968). 

2. E.Migneco, J.Theobald. Nucl. Phys., A112, 603 (1968). 

3.' D.Strominger. "Neutron Dosimetry" IAEA, Vienna, II, 383 (1963). 

4. K.Humpherys. "Neutron Dosimetry" IAEA, Vienna, II, 487(~963). 
5. L.B.Pikelner and V.T.Rudenko. "Research Applic. of Nucl. Pulsed 

Systems", Vienna, IA.EA, 165 (1967). 

6. C.H. KpaiiTop. nT3, Bblll. 3, 63 (1968). 

7. J.1. XanrrepH. neneHHe gaep, <J>M, MocKBa, 1962. 

8. J.1.A. Bo'lsap, J.1.B. KeHpHM-MapKyc, T.J.1. [Ipoc11Ha, B.B. HKy6HK. 

"Neutron Monitoring Proc. Symp." IAEA, Vienna, 459 (1967). 

9. G.Benezech, H.Zaborowski. "Proc. Symp. Pers. Dosimetry", 

Vienna, 349 (1965). 

10. BNL-325, sec. ed., suppl. 2 (1965). 

11. V.M.Strutinsky. Nucl. Phys. ~. 420 (1967). 

PyKOIIHCb IIOCTYIIHna B H3A8T9nbCKI1ll OTaen 

25 arrpeng 1969 roaa. 

11 

J. -~ --



;""- I, .... _ lf 
OS'hE.OJ.iHEHHblti 

1-iHCTJ.iTYT 
.RLlEPHbiX 

1-iCCnELlOBAHJ.i.A 

.Qy6aa. 

~ • -• • 
I 
I .; ... • 
~ 

i 

P3 • 4449 

K.A.raBpHJIOB, K.K.Kowaesa, C.H.KpaiiTop, 

J1 .B. fiHKeJibHep 

CE1JEID1E ~EJIEID1H 23 7 
Np 

ME~JIEHHYMH HEHTPOHAMH 

~ 1969 


