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B nocnenaae ronu .B38HMonellcTBHe pe30HaHCHhlX 
/2 3/ . 

noBanocb B paooTax ' , Haaoonee nonahie naaab1e o 

sHeprall H8llTPOHOB no 50 SB nonyqeahl B pa60Te
121

• 

Hell no 100 SB nonyqeHhl BenH'lllllbl f' r /f' a g f'n 

HellTpOHOB C llAPSMH Pu -239 accne-

napaMeTpax ypoBaell B oonacTn 

B paooT/
31 

nnn II8KOTOPblX ypoB-

B HaCTOllmell paoOTe ObinH H3Mepe!Ihl ceqemrn nenelIHll K panHaUHOHHOrO 38XBST8 

B oonacTH s11eprall no 205 sB H nonyqe11b1 anaqenall r, /f' a gf'n nnll al ypoallll, 

MeTonHKa H3Mepe11all 

MeTonaxa H3Mepeaall ceqeaall nenenHll H panaauao1111oro 3SXBaTa C HCUOnb30BSIIH8M 

JKllnKOCTl!blX CUHIITHnnllllHOIIIIb!X neTeKTOpOB OOnbworo 061,ew.a C BBene1111eM B pacTBOP 
/1 4/ 

KSnMH8M nonpo6110 OllHCljll~ B I • IlpHHUHll peracTpauHH OCIIOBSII Ila TOM, 'ITO neneHH8 

conpoBOJKnaeTCll ncnyCKSHH8M MrlIOBeHHb!X y-nyqell H H8llTpOHOB, a pan11au1101I1Iblll aax-

BST - TOnbKO y -nyqell, y -nyqa nenenHll a panaauaoanoro aaxaaTa peracTpapyroTCll no 

cBeToBoll Bcnb1wxe B cua11T11nnnTope, HellTpOHbI neneHHll, aaMeUnllllCb B BonopouocoueplKa-

mell cpeue CUHIITHnnllTOpa, 38XB8TblBSIOTCll llUP8MH KSUMHSI H uaroT y -KBaHTbl C nomroii 

sHepraeii - 9,2 Msa, KOTOpbie TOlK8 perncTpapyroTCSI no CB8TOBOll BCnhIWKe B CUHlIT11nng

TOpe, 3anepJKaH11oe coBnaueaae cooTaeTcTByeT uenem1ro, CoohITHll oea conpoBoJKuaromero 

HMnyllbca BKnroqaroT pSUHSUHOHIIbie 3aXBSTbl, 

CnenyeT OTM8THTb, qTo npeunonoJKeJIHe O nocTOlllICTBe a¢¢eKTHDIIOCTell perHCTpaunH 

nene11nll H pan11auao1111oro aaxaaTa B peao11aac11oll oonacTn sneprall MOJKHO C'IHTaTb cnpa

BeunaBhIM, TaK KaK BHU y -cneKTpOB ueneHHll H paUHSUHOHHOro aaxBaTa, nO-BHUHMOMy I 
/5 6/ 

Mano M811ll8TCll OT peaona11ca K peaoaancy 1 
1 a Dh!COKSSI s¢¢eKTHBIIOCTb perHCTpSUHH 

neTeKTOPOM aeiiTpOHOB uenaeT ero aeqynCTBHT8llbHhlM K B 03MOlKHhlM M8llblM napnaUHllM 

cpeuaero qncna Mraoaeaab1x aellTpoaoa ueneanll B nccneuyeMoll oonacTn saepr11ii. 

l13Mepel!Hll npOH3BOUHllHCb M8TOUOM BpeMean nponeTa C HMnynbCHblM OblCTpblM peaK

TOPOM 011HH
171 

B Ka'leCTBe HCTO'IIIHK8 peaoaalICHb!X HeiiTpOJIOB. IlponeTHOe paCCTOllHHe 
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COCTSBn!UIO 1000 M. BpeM8HHble cneKTphl perHCTpnpoBam1c1, ABYMB 2048-Kal'Iallh!IhlMH arra

HH3STopaMH C wnpn!IaMH KauanoB 16 MKCeK. 3TO o(facml'mBano pa3pQWQHHQ OKOno 0,06 MKC8)VM. 

Ha pnc. 1. Ilp1IB81l81Ibl 3KCIIQpHM8HTSHl,HblQ KPHBbl8 ' COOTB8TCTByrowne perHCTpSIIIIII 

aKTOB neneHHB II paunannoHHoro 3AXBaTa, nony'le!Il'Ihl8 38 30 'ISCOB II3MepeHnil C oonee 

TOHKIIM 00pA3!lOM. 

. Ilpn H3MepeHIIillC C o6pa3naMn Pu -239 OCl'IOBl'Ib!M HCTO'IJ!lllll:OM <pOIIa smnsinoci, CIIOII

THHHOe nenenne Pu -240, np11cyTCTBy10mero B o6pa3ne B KOJIH'l8CTB8 OKOHO 3%. 3TOT 

q>OH H q,ou, ooycnoBneHHbIH peaKTOpOM, onpenensinnci, B H3MepeHHillC C p830HaHCIIbIMII q>HllhTpa-

MII H3 Mn II Ag I KOTOpbie HaXOlll!HHCh B II8ilTpOIIIIOM ny'!Ke. nnlI Toro 'ITODhl y'leCTh 

<pOH noTeHnnan1,Horo pacCelIHHlI H8ilTp0110B o6pa3UOM Pu -239, npoBOAHHHCl, cnenHallh!lbie 

II3Mepe1IHSI C Oopa3UOM Pb 3KBHBaneHTHOil nnoman11 H H3B8CTIIOil TOnIUl'IHbI, noMe[lleHHblM 

ua MecTo accneuyeMoro o6pa3Ua Pu -239. 

CyMMap_Hblil q>OH ~o BpeMeHIIbIX Cll8KTpax neneHH,B II pan11anHOHHoro 38XB8Ta COCTaBnnn, 

nanpnMep, nnn pe30Hanca np11 3Heprn11 E0 =10,96 3B oKono 15 11 30%, coOTBeTCTBenno. 

OnHaKO npn per11CTpau1111 nenea11'il no COBnaneHlllIM MrHOBellllbIX y -nyqeil 11 HeliTpo-

HOB cpoH B pe3oHaHcax HeCKOllhKO Bhiwe H3-3a cny'laliHbIX ~0Bnane1I11li B npenenax pa3pemaro-

mere Bp8M8Hl'l ( r., ) 1 cornaCHO H3B8CTHOMY COOTHOWeHHIO N 0 (1) =2r"N 1(1)N 2 (1) , rne 

N I (1) II N 2 (I) - COOTB8TCTBYIOilllle 3arpy3Itl'l no KaHanaM pernCTpaUHJ! y -nyqeli II n:eil-

TpOHOB. .[lnsr y'leTa q,oHa cny'lal'IHbIX c0Bnane1rnil KaHan, per11cTpnpy10m11li HeilTpoHhl, 3aAep-

lKl'IBSHCSI Ha BpCMlI 4r , .unsr - cpeAHee BpeMSI lKH31IH H~ilTpo!Ia B neTeKTope, paB-

Hoe 8 MKCCK. 3a 3TO Bp8MlI B A8TCKTope nornowanoci, OKOJIO 99% HeilTpOHOB, OTHOClIIlll'IXCSI 

K AHHHOMY aKTY ueneHHSI, n03TOMy C'ICT ::iaueplKaHHb!X COBnauennil onpenensincSI TOllhKO cny-

'ISilHblMH COBIIHACHl'llIMH C 

IIOCTOlIHHhlM cpOHOM l'l T.A. 

y -ny'!aMH paAl'l8UHOHHOro 3SXBaTa, paccesrnllhlMH aeilTpOHaMn:, 

l13MepsieMoe TaKHM MCTOAOM 'IHCHO cny'lailHblX COBna.o:enn:li no BCeil nnomann pe30-

11anca paBHO 

+~ 
N SKC!;·2r f N 1 (1) • N 2 (1 +4r)d1 • 

C p-.oo 

N (1) = 
12 + 0 2 

Ilpl'l onn:cann:n: <pOpMbl pe3oaa11ca B BIIAe 
It 

rne 2 0 - wapirna 

pe30Hanca Ha IIOHOBHHe BbICOTbI, nonyqaeM B8Hl'l'll'IHY OTIIOCHTeJihHOli nonpaBKH K l'l3Mepsie-

MOMY cpony 

N 3KCil. 

V - I - --·-~--
NAeJ!cTB. 

0 

4 

l 
l - - 2 

( 2 r ) 
+T 

I 

Xopomo BHAHO, 'ITO TO'IIIOCTh onpenene11n:SI cpo11a yny'lmaeTCSI C YB8JIH'l8IIH8M WIIPHllbl 

pe30118.HCa 118. IIOHOBHH8 Bb!COThl ( 2 0 ) 110 cpaaueHHIO C Y'leTBepeHHhlM Bp8M8ll8M )KH3!1H 

H8liTpOH8 B A8T8KTOpe ( ,;:- ). Hanpauep, nil.SI e·-s, ll3M8pS18Mhll'I cpoa cny'laliHhlX 

COBIIH/1.8111111 M8HhW8 11.el!CTBHT8llhHOro Ha -5% ll 8Cllll'. CaM <jloa He npeBhlmaeT 10% OT non

HOro c'leTa, omaoKa 3a cqeT aeTo'IHOCTH B 011pe11.eneHl'lH cpoHa 6yneT cocTaBnll'l'h 110 6onee 

•0,5% • 

KaK BHAHO Ha p11c. 1, map11Ha Ha IlOllOBHHe BhlCOTbl onaoro H3 CSMblX CHilhHblX 
0 • 

2 gr,. ~ M3B) H BhlCOK03HepreTH'l8CKHX ( •y3KHX') pe30H8HCOB ( E o = 75,6 3B) COCTHB-

nsieT oxono 10 apeMeHHb!X JtaHanoa ( - 20-;: ) , H B npoaeneHHbIX H3Mepen1rnx cpoa cnyqal!HhtX 

COBna11.e1111:II paBeH - (4-5)% OT CYMMapaoro C'l8Ta no pe30HSHCY, T.e. OWHDKa 38 C'!eT 

11eTO'IHOCTn a 011penenea11:11 cpoaa 110 oonee 0,2%. 3Ta omsoKa 11:ecymecTaea11a npn Toli TO'IHO

CTa, KOTopan HMeeT 
0
Me~o B oopaoOTxe MeTOAOM 11nomanell. 

3cpcjieKTHBHOCTII perHCTpauan HKTOB neneHHSI l'l pansauaoaaoro 38XBaTa COCTaB/IHHH 

ff - 60% H f,.y- 25%, COOTB8TCTB8HH00 B ll3M8p0Hl'lillC 

-3 
HCIIOilh30Bann:c1, MeTallnH'!0CKH8 oo-

pa3Uhl Pu-239 c TOnIURHHMH T
1 

= 1,3•10 a T
2 

-3 
0,88 "10 ,mep/oapH. 

n _ .mi 
PIIM8HHT8llhHO K npoaeneHHblM H3MepeHHlIM H3BeCTHblH M8TOA 11nomane» 1103BOIIH-

8T 11onyqaT1, CYMMap11oe 'IHCHO OTC'l8TOB ll8T8KTOpa 110 BCeMY pe3011ancy, He 3SBHClIIll88 OT 

pa3pemeHHH HCliTpOHHOro Cll8KTPOM8Tpa. 

.[lng cnyqaeB perncTpaunn: neneHHil H pa/1.H8llHOIIHblX 38XB8TOB MOlKHO 381IHC8Th 

I 
IN, - Il(Eo) •fr .r, /r-AE 
I 0 

(1) 

I N,.y 
,.. 1 1 ry ,,.,. r,. 
.,, Ny -CuI N, a Il(E 0 )t,.y-Cl+ ____ )A 
I I r f r. Eo 

ny Y 

(2) 

rne Il(Fo )- 'IHCIIO 11eilTpoaoB B ennan:q110M s11epreTH'leCKoM HHTepaane, nanaronrnx Ha aero 

IIHOillaAh Oopa3Ua 38 Bp8MH H3M8p811Hili r, r, , r y ,r,. - nonaag, A0mIT0llhllaH, 110/IHHSI pan11:a-

UHOHH8SI H aeliTpo1111alI IllHpHHbl pacCMaTpHB88Moro ypoBHH;ff •'ny, fnn - scp,j,eKTHBHOCTH 
I 

perncTpaIUin aKTOB neneHn:n, panaauaoaaoro 3aXBaT_a H 11ei!Tpo11uoro paccelIIIHHj Ny - a1111a-

paTypHhlil C'!eT a i -TOM Kanane apeMeHHoro aaana3aTopa, peracTpnpyromero pan11aun:on-

Hbl8 38XB8TbI; A - nnolllaAh npoaana nan KpHBOH nponycKaHn:H; 
Eo 

(<) - • acpq,eKTHBHOCTh. 

peracTpau11n: aKTOB neneHn:H s Kaaane, pernc·rpn:pyromeM pann:annoHHbiil3aXBaT (a nponenea

HblX H3MepeHHSIX (<) =0,2). 

113 Bblp8lK8HHl'I (1,2) MOlKHO IIOHY'IHTh BellH'IHHY nnomana BSA KpHBOli nponycKaHHSI npn 

ycnonHl'l , '!TO f ,.,. /, ny ~ l • 3To ycnOBHe BbIIIOHIIHeTCSI c TO'lllOCThlO ~0%. TaK KaK 
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11nR 6om.mRHCTBa ypOBHell Pu-238 Ce'IeHRe peaoHrurCHOrO pacceHHBR Hel!TpOHOB COCTaBnH

eT He6om.m:yD qacn, OT nonHoro Ce'IeHRH, TO OIUR61ta, Bl!OCRMaR STRM 11onymeHBeM B . non

ayIO 01UR61ty A Eo ' 6y11eT He3Ha'IBTem.Roll npR nony'leHHOll SKCnepRMeHTSllhHOll ToqHOCTR. 

Bb1palKeHBe 11nn A Eo 

A -Eo 

iiIMeeT cne.t1yromRii: BRA: 

I 
I Ny __ l~ [-L-..!.. 

Il(E0 ) fny 

I 

f N r (1 _ "' ~)] , 
+ -- 'ny '1 

(3) 

0603Ha'i0HRR Taue lKe, Kalt B (1.2). KanaopoBKa Il( Eo) llpOR3BO.tlHnaCb no MeTO.tlY, R3Il0-

/8/ /10/ 
lK0HHOMY B • B paoOTe OTMeqanOCb, 'ITO llpH llOCTaTO'IBO BblCOltOM ,fioHe nOTeHI(B8m,-, 

Horo pacceSIRHSI H0l!TPOHOB HeooXO.tlRMO Y'IRTblBaTb s¢,fie1tT, ooycnoBneHHblll TeM, 'ITO peao

RaHC1108 B3aRMO/leHCTBH0 CRBJKaeT qRcno Hel!TpOHOB, RCnblTblBaIOl!lRX IlOT0HnRanbH00 pacceg.. 

RBe. 3TO llpBBO/lRT It 3aBhlme1mro !pOHa npH paC'ieTe nnomanel! pe30HIUICOB. B npoBelleHHblX 

R3Mepe!IBSIX ,fioH· llOTeHnRam.Horo paccerunrn Hel!TpOHOB B KaHane 1 . perRCTpRpyromeM pa/lR8IlR

OHHHJI. aaXBaT, He npeBbllllan • 10% OT o6mero ,tioHa B npR nony'IeHHOll SKCnepRM0HTanbHOl! 

TO'IHOCTR cymeCTBeHHO He BnRSIJI Ha peaynbTaTbl. 

Ha snel[TPOHHO-Bbl'iHCnRTellhHOll MamRHe R3 BblpaiKeHRll ( 1,3) 11nsr KalKAOro ypOBHR 

OblnR Ilony'l8Hbl BenRqllHbl A Eo B 2 gr n B npeAnonOiK8HllR1 'ITO r • r I + r y + 2 gr n 
/11/ 

rAe r y • 40 MsB • TionyqeHHble peaym.TaTbl HB11RlOTCsi cpe11HeB3BemeHHblMR AM 

o6pa3!l0B ABYX TOm!lBH. Ta1t Kalt TOffillBHbl HCn011b30BaBmRXCH o6pa3!l0B Pu -238 OT11H'ia

nRCb BCero B 1,5 paaa, TO STO He ll03BOnR110 onpe.tle11RTb nonayro lllHpBHy r • He aana

B.a.!ICb 3Ha'ieHBeM r y • JlporpaMMOll Bbl'illCneHRR OblnO npe.t1yCMOTpeHO BBeAeHRe nonpaBOK 

Ha !tpblnbR pe30HaHCOB. nnsr cnaob!X ypoBHell ( n <1 o < l ) R3 BblpaiKeRBll (1.2) MOiKHO nony

'IaTb Be11H'IRHbl u 0 f'1 R u 0 f'y a, npeHeoperasr u 0 f'n no cpaB11e1ra10 c u0 cf'1 +f'y>,onpe-
2 

AenHTb gf'n R3 COOTHOllleHBR gf' n - <1 o (f', +f'y )/4rr"- o , rAe 2 rrllo - A11RHa BOnHbl Hell-

Tp.oHa C SHeprRett Eo • 

IlpB o6pa60TKe He Y'iHTblBanacb BHTepq,epi!HllBR MeiKAy ypoBHRMR B Ce'ieHRH AeneHRR 

B C'IRTanoch, 'ITO Ce'IeHRe OllHCbIBaeTCR q,opMy-noll BpettTa-BRrHepa .nnsr OAHoro ypoBHR. 

Peaym.TaTbI R o6cyiKneHRH 

B TaonH!le 1 llpRBeneHbl nony>ieHHble B HaCTO!IIllell paoOTe napaMeTpbl ypOBHell 2gf'n .r, 
H f'r /f'. nnsr ypOBHell npu SHeprHrut 11,5; 48,6; 55,8; 58,6; 63,4; 68,8 SB1 KOTOpbie He 

/2 3/ 
HaoruoAanRCb B paoOTax ' , nO-BRnRMOMY, R3-3a H8CKOllhKO XY/lWero paapemeHRR H HeAo-

CTaTO'iHOll CTaTRCTH'IeCKOil TO'iHOCTR, AaHbl oueHltR napaMeTpOB. YxaaaHHbie ypOBHR He OT

HOCSITCR x llpHMeCSIM H30TOllOB Pu-240 R Pu-241
1111• 

6 

.. 

~. 

•' 

Kalt BRllllO R3 pRC. 2, B o6naCTR SHeprRll Bblllle 80 SB nponycKaeTCH 3aMeTHOe qHc-

no ypOBHell R o6HapylKeHbl TOllhKO OTnem.Hbl8 CRllhHble ypOBHR BnR, B03MOlKHO, rpynnbl 

yposHell. Cpe11nee paccToHHRe MelKAY ypoBHS!Mll (6ea paaAeneHRSI no cnR!ty), nonyqennoe 

no o6nacTR 110 80 ss, coCTasnsreT <D> s (2,4±.0,3) SB \omR6Ka BbI'iRcnsrnacb B npe11nono

iKeHHR pacnpe.t1eneHRR pacc~ORHBll MeiK/ly ypOBH>IMB no BRrnepy). 

Hcnonb30B8BWReCR o6pa3llbl lIDilSI!OTCR 'TOHKRMB" B o6naCTR SHepr11ii: Bbllll0 80 SB, 

'ITO noaaonsreT nonyqaTb BenRqBHbl I 2 gr n 11m1 OTnenhHblX rpynn ypoBHeii:. Tiony'ieHHbie 

3Ha'ieRBR np11BeneRbl B Ta6n11ue II • B STOH iKe oonaCTB onpeAeneH_bl ycpenHeHHbie 3Haqe-

HRH <a1 >/<ua > _- B TaonRue Ill npoBeneHO cpaBHeHRe STBX Ben11q11H B paanRqHblX 

sHepreTaqeCKHll:.. RHTepBanax. BenRqHHbl < u, "> /<u a> BO BCeii: HCCnenoBaHHOil o6naCTR SHep
/3/ 

rRil xopomo cornacyIOTCSI c np11seneHHbIMH B paoOTe • 

C11noBaH <l>YHKUHH nns s -HeliTpOHOB, nonyqeaHaH B SHepreTH'ieCKOil o6naCTH no 

( 
. -4 

205 SB, paBH8 So = I ,24±.0, 17) • 10 • Om116Ka o6ycnoBneHa B OCHOBHOM CT81'HCTHKOil qacna 

na6n10naeMbIX ypoBHell 11. paccq11TaHa B npennonoJKe111111 paciipenene1111sr paccTo51HRil MeiKny 

ypOBHRMR no Barnepy H X 
2 

-pacnpeneneHHH np11BeneHHblX 11eilTpOHllbIX lllRPHH C qacnoM 

CTeneHeii: CBOoOnbI V • paBHblM I. 

CnenyeT OTMeTHTb 6onee HH3KOe 311/lqenHe CRilOBOil <PYHKIIHH, nonyqaeMoe OObiq110 B 

s11epreT11qecKOH o6nacTH no 50 SB 1 rne npaKTRqecKB 

OOCTOHTenbCTBO npo11nn10cTpHpOBaHO llll pac. 3. 

0611apyiKellbl see ypOBHB. 3To 

Ha pac. 4 npencTaBneHO pacnpenenenae npRBeneHHblX HeilTpOIIHblX lllHpHII nm• 33 ypoB-
2 

11ell B oonaCTH SlleprBii: no 85 9B, KOTopoe YllOBil0TBOpHTenbHO onHCbIBaeTCR X -pacnpe-

neneHHeM c v =1. 

TlpH neneHHH pe30HaHCllblMH. HeilTpoHaMH SHeprHH CBH3H HeliTpoHa 11ea11aq11TeilbllO 

npeBbimaeT Ben11q1111y Ha11111Iamero nen11Tenb11oro nopora. Ha orpa1111qennocT11 Bon11a11 nopora 

q11cna OTKpb!TblX KaHanoB npn neneHHH cnenyeT BbIBOn O MH::XOM 'IHCne CTeneHell CBOOO/lbl 

CTaTHCTHqecKoro pacnpeneneHHH nen11TenbHblX lllHpHH 11, cnenoBaTei1bHO, 06 HX CHnbllblX 

<jlnyKTyaUHHX OTIIOCl!Te;IbHO cpennero 3HaqeHRH. CaMO cpennee anaqe1111e n<lnHTeTibllOll lllHpH

Hbl, cornac110 qiopMy-ne Eopa II Y11nepa
1121, yiKe co11epiKHT 11HqiopMau1110 o CTpyKType m,n11-

TenbHbIX Kauanoa. 

Bnn CT8THCT11qecKoro pacnpeneneHHH AenHT0i1bHblX WHpHH naeT CBeneHHH O 'iHCi1e 

KaHanoB, na10m11x BKnan B npouecc neneHHH COCTaBHOro nnpa C naHHblMH KOM6HH811HHMH 

CllHH8 H qeTHOCTH. 

Ha pac. 5 npencTaBneHo pacnpeneneH11e nei1HTOnhHhIX mapHH nnn 33 ypoBnell Pu -239 

u x2 -pacnpenenenae c v = 1 11 2. Cpen11ee aHaqe1111e nen11TenbHoil m~pHHhI (96 ±.23) M9B, 

~i2,oueHKH qacna OTKpb!TblX 

IIHHMH 

KaHanoa neneHHR MO)KHQ BOCil0Jlh30B8ThCH COOTHOllie-

7 



(vaq, )la~ Pl• 

( 
2 2 

Va,1, )2 • (~ p ) /~P 
't' I I I I 

2 "<r, > 
.<D> 

2 

2 <r, > 
<r/> .:. <r, f 

(4) 

rAe p I - npoaunaeMOCTb I -ro K8118Ha' KOTOpaR MOJKeT ll3M8JlRTbCR OT O AO 1 B J3Bepre

Tl1'18CKOM uBTepsane, onpeAenReMOM XBpaKTepHCTi!KaMB 6apbepa AeneBBR. 

TTpHMeaeHHe 8TBX COOTBOID8Hll'.H K CHCT8M0 ypoBaell, HBmnomei!CR CMGCbIO ABYX BeKop

pennpy10mnx CHCTGM co CUHHSMH I :!:.. 1/2 II'. C OAHBSKOBbIMH CBOliCTB8Mll, iipHBOAHT K TOMY, 

'!TO ( V sq,) 1 6yA8T A8B8Tb 3aBbIID8BHyIO oneHKY '111'.Cna aq,q>eKTHBHO OTKpb!Tb;X KaaanoB, 

TBK K8K npll onpeAeneBBll < D > 11cnom,3y10TCH BCe COCTORHBR, a B cnyriae v aqh 
BKHIO'leJllle BC8X COCTOSlll'.lli! A88T TaKOi! JK0 peaynbTaT, K8K II'. AHR OTAem.HbIX CilllBOBbIX 

COCTORHllll, npB'leM, KaK 8TO BIIABO 113 BbipaJKea11i! (4), BCerAa ( V aq,)1 '::. )( V aq,)2 • 

3TH oneBKH no ASHHbIM B8CTOR11(8H pa60Tbl ( vaq,)1- 0,25:!:.0,09 a ( v a,i,>2=1,68±.0,37. 

/13/ 
B pa60Te npoBeAeaa HA8HTllq>llK81lllSI cnllBOB Pu -239 • .nnsi ypOBBell npa aaeprll!!X 

grn2 
E 0 =50,18 H 85, 7 SB A8Bbl 3B8'18HBR r , BO CnHBbI 8TIIM ypOBBSIM He npunBC8BbI0 nO-BBAH,-

MOMy, 113-38 OTCyTCTBBH 8KCnep11MeHTam.BblX A8HBblX O napaMeTpax. 11cnom,3yH 8TH 3Ha'!er2 
HllH g fn ll napaMeTpbI 0 noHy'leHHbl8 B B8CTOR11(8H pa60Te, MO>KHO np11UIIC8Tb ypOBBIO npH 

E 0= 50,18 SB cnaa 1+, a E 0 =85,7 SB - cnaa O+ a nony'IBTb oneaKB cpeAHIIX AenaTem,.. 

J = 0+ (4 ypOBBH) <fr>= 295 M:8B H Hb!X IDHPIIH AHR ABYX CHCT8M ypoBHei! C 

J = t ( 13 ypoBHell) <f, > = 44 MSB. TorAa, cornacao Bblpa>KeaasiM (4), nonyqaeM 

( V Sq>) l "' 0,8 

( V Sq>) 
2 

., 1,4 

( V ) • 0,19 
sq, 1 

( V aq,) 2 " 2,9 

AHSI J =1 + 

J .o+ 

_,_ 

npu'!eM Y'IBTblB8HOCb, '!TO cp8ABRR nnOTHOCTh yposaell B CBCTeMe C 38A8HHblMB CnHHOM B 

'18THOCTbIO "' ( 2J + 1) • 

OrcIOAa cneAyeT, 'ITO BKHBA B nponecc AeneHBSI COCT8BHOro S!Apa co cnBHOM J =1 + 

A88T, nO-BBAHMOMY, OABH '18CTB'IHO OTKPblTblH Kaaan ( p. 0,1), a co cnaHOM J =O+ - ABS 

ana TPB '18CTB'IHO OTKPblTblX Kaaana ( f pl - 0,2). 

113 paccMOTpeaasr aaepreTH'leCKoro cneKTpa ypoBHell B CeAHOBOli TO'!Ke cneAyeT, '!TO 

8 

.I 
1 
j 
I 

;i 
') 

JtaHan O + smnReTCH caMbIM Jlll'.JKJlllM AenuTem,BbIM KaaanoM, neJKamBM BBJKe aJleprllll CBR3ll 
+ 

( v sq,) l = 0 AOHJKBO 6bITb 6om.me, aeliTpoaa B COCT8BBOM HApe Pu -240. II noSTOMY 
+ /12i 

'18M ( V sq>) 1 - 1 • 3To aaxoAllTCR B K8'18CTB8HBOM cornaCllll C nony'leHHbIM Bbime 

pe3ynbT8TOM • .nnsr KOHll'.'18CTB0BHO CpBBHeHHR Heo6XOAHMO yriHTbIBBTb aq,q>eKTbl nepeKpbITllSI 
/15/ • 

ypoBaei!, o6cyJKAaeMhle B pa60Te • KpoMe Toro, Manoe '!Hcno accneeyeMbIX ypoBHell 

C ll'.3B8CTJlbIMII'. Cill!HSMll (oco6eaao co cnaaoM J = 0) B TO'IHOCTH onpeAeneBHR /lenuTem.

BbIX m11p11a r r TaKJKe ae U03BonsreT npoBeCTll 6onee aaAe>KHOe KOHB'leCTBeaaoe cpasaeHJle 

Ka·HanOBOH TeOpHH Aenea11S1 C 8KCnepBM8BTOM •. 

B 38KHIO'l8Blle CHBAYBT OTM8THTb, '!TO nony'leHHble B BaCTOR11(8H pa60Te napaMeTpbl 
. .. /14/ 

ypoBaell Pu -239 B OCHOBHOM cornacyIOTCR C pe3ym.TaT8Mll ll3MepeBllli ce'!eHIIR Aenemrn 

ABTOpbI Bbipa>KaIOT 6naroAapHOCTb <P.n. lllanapo, II n.E. TTaKem.aepy 38 nOCTOrutHble 

o6cy>KA8BllR 11 11.B. Kapna'!HBKOBY 38 06Cy>K/l8HHH a npeAocTaBneHae o6paanoB, 11.11. lllenoa

neBy 38 noMolllb npa o6p1150TKe AaHahlx Ha aneKTpoHHO-Bbl'IHCHHTeHbBoll Mamaae, IO.IT. Kon

raay a T.C. Aq,aaacbeBoll 3a nOMOlllh npa ll3Mepenusrx. 
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Ta6mru;a l. 

E 313 rf / r r+ MSB 29- rn, 1!313 29- r~ M313 J /I3/ 
-0,26"" 0,80±.0,05 160i20 0,085±.0,030 0,167±.0,059 

1 
, 

0,296* 0,61±.0,0l 62±.2 O,I08:t0,004 0,197±.0,008 
7,84±.0,01 0,52±.0,03 44±.10 1,28±.0,12 0,46±.0,04 1 
l0,97±.0,02 o,78±.0,08 153±.75 2,7±.0,15 o,82±,0,05 1 

1 
Ta

6
mru;a n. 

II,5 "'0,73 "'IIO -60,41 ~0,12 
11,91±_0,02 0,4I±.0,03 28±.7 1,34±.0,22 0,64:!:,0,10 1 • , 
14,36±.0,02 0,59±_0,05 60±,!6 0,88±.0,I2 0,23±.0,03 1 
14,75±.0,03 0,43±,0,03 32±.9 2,72±.0,54 0,7I±.0,14 1 l 8HeprHH 

0 I5,4?±,0,06 0,88±.0,08 360±,360 0,98±.0,!4 0,25:t,0,04 0 . rpynn~ PnOBH8ii L 29 rn.. M3ll I; 29 rn. MSB 
17,69±,0,03 0,50:!:.0,03 42±.13 2,07:t0,34 0,50±,0,08 I 
22,33±,0,04 0,55±.0,04 52±,I8 2,88±.0,46 0,6I±,O,IO 1 9I,2 17±.4 I,8±.0,4 
23,9±_0,I 0,37±.0,09 23±.9 0,20±.0,06 0,04I±.O,OI2 96,8 I3±.2 I,3±.0,2 
26,37±.0,06 0,45±.0,03 34±.6 2,26±.0,22 0,44±.0,04 I00,7 2,5±.0,4 0,25±.0,04 
27,3 ~ 0,63 ~ 68 ~ 0,25 ~ 0,048 I07, 7 27±.6 2,6±.0,6 
32,4±.0,I 0,68±.0,07 85±.2! 0,48:!:_0,06 ,0,084±,0,00I O II? 2,5±.I,I 0,23±.0,09 
35,6 ~0,23 ~I2 ~0,7I ~O,I2 I II9,9 34±.7 3,I±.0,7 
4I,64:!:,0,I2 0,34±.0,02 22:!:,4 5,5±.I,I 0,86:!:,0,I7 I I27,I 9±.2 0,8±.0,2 
44,74±,0,!2 O,I8±.0,02 I0±,3 6,62:!:,I,30 . 0,99:t,O,I9 I I3I,6 I0±,3 • 0,83±.0,25 
47,92±.0,15 0,82±.0,09 I96±.II6 3,04:!:_0,38 0,44±.0,05 0 I37,8 Io+2 0,88:!:_0,I8 
49,6 "'o, 76 "' I29 ~ 0,33 ~ 0,07I -it* I44,4 I7:!:,3 I,4:!:.0,3 
50,I8±.0,I6 0,46±.0,03 37±.IO 4,3:!:.0,5 0,6I±.0,07 I !48,3 II±.2 0,9±.0,2 
52,9±.0,2 0,2I±.0,02 13±.3 10,9+_3,3 I,5:!:,0,5 I 158,3 I7±.7 1,3±.0,5 
55,9±_0,4 0,46±.0,05 36:!:,10 2,6±.0,5 0,35±,0,07 167 35:t,IO 2,7±.0,8 
57,8±.0,2 0,66±.0,06 91±.43 8,6±.0,8 I,I±.0,l 177 17±.6 I,3±.0,2 
58,6±.0,4. 0,82±.0,14 192±.!90 3,3±.0,9 0,44±.0,I2 186 12+6 0,9±.0,45 
59,6±.0,2 O, 7I±.0,09 I27:t60 12±.4 I,56:!:,0,54 I98. 4I±II 2,9±.0,8 
6I,7:!;_0,2 0,74±.0,08 Il6±,5I 1,96±.0,80 0,25:t0,I2 205 38+10 2,7±.0,3 
63,4:!:,0,2 0,66:!:,0,05 89±,36 6,3:!:,2,3 0,8±.0,3 -
66,2±.0,2 0,62±.0,05 86:!:,28 IS,6±.4,7 2,3±.0,6 I Ta6mma rn. 
69,9 ~ 0,48 ~ 36 ~ 2,9 ~ 0,35 . 
75,6:!:,0,3 0,48±.0,06 7I:!:,23 36±.IO 4±.1 I 
82,7±.0,3 0,57±,0,IO 62±.26 7:!:,l 0,8±.0,I ** A E 313 0+50 50+IOO IOO+I50 I50+205 0+205 
85,7+0,4 0,88+0,IO 540±,240 30±.IO 3,3±.1,I O < 6'.' >/. . 

- * IIapaMeTp; ypOBHei.t B3HTU 1'13 pa60Tbl /2/. 'f /< 6"4) 0,54±0,02 0,58±,0,02 0,53±,0,IO 0,49±,0,I3 0,545±,0,0I5 
..... Cmrnu npimucam,r, HcnoJI:r,3yH 3Hatremrn ir~/r 118 pac5oTu 

/I3/ II napaueTpu, IIOJiyqeHHble B HaCTOffil\81,1 pa6oTe. 
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