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J .. I 1. OBIIl;AH XAP AKTEPIICTIIKA p ABOTbl 

· 1 AKTJaITbHOCTb npo 6rreMhl. Ha npOTlDKeHlilI 6orree 50-TII rreT 1Iccrreµ;ona-

!1 HIIlI q>IItllIKII µ;erreHII1I nponoµ;1ITC1I n pat3ITII'IHbIX rra6opaTOp1I1IX c IICIIOITb

tlOBaHIIeM panHoo6panm,rx BOtlMO)KHOCTeii ero IIHII4111IpOBaHIIlI. Hap1Iµ;y co 

CIIOHTaHHo µ;eITlIIIl;IIMIIClI IICTO'IHIIKaMll, µ;llll 1IHII41IIIpuBamrn µ;erreHII1I nplI

MeHlIIOTClI HeHTpOHbI, napIDK~HHbie 'laCTillJ;bI, ')'-KBaHTbI, TlI)KeITbie IIOHbI. 

TaKoe panHoo6panne no~BoIT1IeT IItlJ'laTb µ;erreH1Ie B urnpoKoii: o6rracTII 

11 
!,l 

I 
.~. 

l 
l 

I 

1 
t 
'.·1 

·~ 

I 
-·1 

l 

Mace 1Iµ;ep, :rneprIIH Bon6y)Kµ;eHII1I II BHOCIIMbIX n lIµ;po MOMeHTOB KOITII

'leCTBa µ;Bll)KeHlllI. 06nrr1Ie HaKOIIITeHHbIX 0KCIIep1IMeHTaITbHbIX µ;aHHbIX 0 

MaCCOBOM, naplIµ;OBOM ll aHepreTll'leCKOM pacnpeµ;erreHIIII OCKOITKOB, yrrro

BOll aHIItlOTpOIIIIII IIX BbIITeTa, 'leTHO-He'leTHI,IX aq>q>eKTax, 0 HeHTpOHax 

II raMMa - KBaHTax, nnrry'laeMbIX IIplI µ;erreHIIII, TeM He MeHee, OCTaeTClI 

Heµ;ocTaTO'IHbIM µ;irn IIOCTpOeHIIlI eµ;IIHOH TeoplIII 0Toro CITO)KHOro npo-

4ecca. HeperneHHbIMII OCTaIOTC1I npo6rreMbI,OIIIICaHII1I MaCCOBOI'O ,II nap.s:

µ;onoro pacnpeµ;erreHII1I ocKorrKoB. XapaKTep aTIIX pacnpeµ;erreHIIii onpeµ;e

IT1Ie.Tc1I µ;IIHaMIIKoii cnycKa µ;eIT1Iw;eroc1I 1Iµ;pa c ceµ;rronoii TO'IKII K TO'IKe 

patlpbIBa. 0Ha o6ycrro~rreHa perrbeq>OM aHepreTII'leCKOll IIOBepXHOCTII, Blitl

KOCTbIO KorrrreKTIIBHoro µ;BII)KeHII1I llµ;epHOll MaTeplIII, KOHq>IIryp~IIeii npe

µ;panpbIBHbIX q>OpM, q>rryKTJaIJ;IDIMII KorrrreKTIIBHbIX nepeMeHHbIX II p1Iµ;OM 

µ;pyrlIX q>aKTOpoB, 061IIT1Ie KOTOpbIX He IIOtlBOITlleT o6'blICHIITb MaCCOBO -

aHepreT1I'lecK1Ie pacnpeµ;erreHII1I B paMKax Tpaµ;1I4IIOHHoii ~TaTncTII'lecKoii 

II µ;IIHaMII'lecKoii Moµ;erreii: [1]. HeKoTopbiii nporpecc, µ;ocTiireyThiii B paM

Kax µ;IIq>q>ynnoHHoii Moµ;eITII, ocHOBaHHoii Ha MHoroMepHOM ypanHeHIIII <l>o

KKepa - IlrraHKa [2], npo6rreMbI He pern1Irr. ,I(ITlI norry'le:HII1I IIHq>opMa4JIII o 

µ;IIHaMIIKe µ;erremui: Tpe6yeTClI µ;eTarrbHOe II CIICTeMaTII'leCKOe CpaBHeHIIe 

npeµ;cKanauri aToii Moµ;errlI c penyrrbTaTaMII aKcnepIIMeHTOB. 

B HaCT01Iw;ee npeMlI npoµ;orr)KaeTclI HaKonrreHIIe aKcnepIIMeHTarrbHOH 

IIHq>OpMa4JIII 06 0Hepr1I1I II MHO)KCCTBeHHOCTII HeHTpOHOB II ')'-KBaHTOB, 

IItlITJ'laeMbIX nplI µ;erreHIIII µ;o II nocrre TO'IKII panpbIBa, auamn pearrbHoro 

'IIIcrra KaHarron II Moµ; µ;erreHII1I µ;ITlI panmrnu,ix KOMIIayHµ; - 1Iµ;ep, Ha6ITIOµ;e

HIIe IItlOMepoB q>OpMbI o6pat3JIOIIl;IIXC1I q>parMeHTOB II IIOIICK KoppeIT1I4IIll 
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Me:aq:zy KBaHT0B0 - MexaHil'IeCKIIMil xapaxTepIICTIIKaMII µ;eruUI.\eroc.ll K0M

nayHµ; - .llp;pa II napa.MeTpa.MH Maccono - ;mepreTiriecxoro pacnpeµ;erreHII.ll 
0CK0l'IK0B. 

liccrreµ;ona.HIIe cnexTpa raMMa - Il:ll'I)"IeHII.ll, conyTCTBYJO~ero µ;erremno, 

Hap.llµ;y. C )];a.HlffiIMII 0 MaCC0B0M II :1ap.ll)];0B0M pacnpeµ;erreHIIII 0CK0l'IK0B II0-

3BOl'I.lleT norry'IaTb IIHlpopMaqmo 06 lIX .ll)];epHoii CTPYKType II HeiiTpOHax 

µ;erreHII.ll [3). 3Ha"IIITel'II,Ha.ll "cneTocI1rra" aToro MeToµ;a, o6ycrronrreHHa.ll 

B03MO:aGI0CTbIO npIIMeHeHII.ll MaCCIIBHl>IX MilllieHeii, coµ;ep:arn~ rpaMM0-

Bl>Ie KOl'III'IeCTBa Be~eCTBa, IICII0l'II,30Barrac1, B IICCrreµ;0BaHII.llX µ;erreHII.ll 235U 

pe:10HaHCHl>IMII HeiiTpoHru.m Ha IIMIIYl'II,CH0M IICT0'IHIIKe lIBP - 30 B ,Il;y6He. 

IIorry'IeHHl>Ie B aTIIX IICCl'Ieµ;oBaHil.llX pe:1yrr1>TaT1>1 Il3MepeHIIii He3aBIICII

MOro B1>1xoµ;a 0CK0l'IK0B µ;erreHII.ll [4) II µ;aHHl>Ie 0 MaCC0B0M pacnpeµ;erreHIIII 

Il3 pa60T1>1 [5) CBilµ;eTel'II,CTBYIOT 0 cy~eCTB0BaHIIII oco6eHHOCTeii µ;erreHII.ll 

1m pe:10HaHcH1>IX KoMnayHµ; - cocTOlIHIIH 236U. Oco6eHHocTII accIIMeTpIIII 

Macconoro pacnpeµ;erreHII.ll, xapaxTepooyeMoii 0THorneHIIeM P /V n1>1xoµ;on 
99

Mo II 
115

Cd n Ma.KCIIMyMe II MIIHIIMYMe aToro pacnpeµ;erreHII.ll, Ha6rr10µ;a

l'II1c1> B pa6oTax [6, 7) IIpII µ;erreHIIII pe30HaHCHl>IMII HeiiTpOHaMII 1Iµ;ep 235U 

II 
239Pu. ,Il;l'I.ll IIITyT0HII.ll Bel'IIl'IIIHa aToro 0TH0Q.IeHil.l[ oco6eHHO CIIl'IhH0 

qmIOKTYIIPOBarra OT pe30HaHCa K pe30Ha.HCY II 0Tl'III'lal'IaCb OT 3Ha'IeHII.ll 

)];l'I.ll µ;erreHII.ll Ha TeIIJI0Bl>IX HeiiTpOHax n 2 - 3 pa3a. 8TII axcnepI1MeHTal'Ih

Hl>Ie )];a.HHl>Ie lIBIIJIIICb KaTal'IIl3aTopoM IIHTepeca K ImY'leHIIIO µ;erreHil.ll 239Pu 
pe30HaHCHl>IMII HeiTpOHa.MH. 

OcHOBHa.ll n;err1, pa60T1>1 

- Co:1µ;a.HIIe axcnepI1MeHTarr1>Horo o6opyµ;onaHII.ll II pa3B~Tile MeToµ;HKII 

I1ccrreµ;0Ba.HII.ll cnexTpa MrHoBeHHoro raMMa - II:llIY"'!eHII.ll, conyTcTny10~ero 

µ;erreHIIIO 239Pu Ha ny'!Ke pe:10HaHCH1>IX HeiiTpoHoB peaKTopa lIBP-30. 

- Onpeµ;erre~e IIHTerpallbHl>IX xapaKTepIICTIIK cneKTpa : MH02KeCTBeH
H0CTII II IIOJIHOH aHeprIIII raMMa - II3lIY'le~Il.l[. 

- IIponeµ;eHIIe npen;OOII0HHl>IX I13MepeHIIii raMMa - cneKTpa, onpeµ;e

rreHIIe a6corrIOTHoii IIHTeHCIIBH0CTII n1>1µ;erreHHl>IX raMMa - JIIIHIIH, cooT

neTCTBYJO~ pa3p1Iµ;Ke B0:16y2Kµ;eHHl>IX COCTOlIHIIH 0CK0l'IK0B µ;erreHII.ll, C 

n;err1>10 IIX I1µ;eHTI1qmxan;1m II onpeµ;erreHil.l[ He:laBIICIIMoro Bl>IXoµ;a. 

- AHal1II3 HaxonrreHHl>IX axcnepIIMeHTal'II,Hl>IX µ;aHHl>IX µ;l'I.ll II3Bl'Ie'IeHII.ll 

cneµ;eHIIii 06 oco6eHHOCT1IX µ;erreHII.ll 239Pu II3 II30l1IIp0BaHHl>IX KoMnayHµ; -

COCTO.l[HIIH II on;eHXII µ;IIHaMH'!eCKIIX xapaxTepIICTIIK µ;erreHII.ll. 
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HaY"'!Ha.ll H0BII3Ha 

Co:1µ;aHa yHIIKarr1>Ha.ll xru.iepa µ;erreHI11I, coµ;ep2Ka~a.ll l.6r Il:l0Tona nrry

T0HII.l[ - 239. Ha ee 0CH0Be co6pa.H raMMa - cnexTp0MeTp II pa3BIITa Me

TOp;IIKa MH0roMepHl>IX Il3MepeHIIii II a.Hal'III3a Bl>IXoµ;a npoµ;yKT0B µ;erreHII.lI 
239Pu pe:10Ha.HCH1>1MII HeiiTpoHaMII Ha IIY"'!Ke peaxTopa lIBP-30. 

Bnepn1>1e nponeµ;eHo II3MepeHIIe cneKTpa raMMa - rry'le:ii c noM0~IO 

repMaHileBoro µ;eTeKT0pa B connaµ;eltIIII C µ;erreHIIeM 239Pu B II0HOOaqII0H

IlOH Ka.Mepe µ;rrlI pe:10HaHCH1>1X HeIITpOHOB. 

B axcnepIIMeHTax, nponeµ;eHHl>IX c I1cnorr1>:1onaHI1eM nrryToHIIenoii xa

Mep1>1 µ;erreHII.ll II raMMa - cneKTpoMeTpa c Ge(Li) µ;eTeKTopoM Ha IIY"'!Ke 

IIMnyrr1>cHoro peaxTopa IIBP-30, nnepnwe norrY'leH1>1 :1Ha'leHII.ll llHTerparr1>

HhlX napaMeTp0B raMMa - ll3lIY'leHil.l[ npII µ;erreHIIII 239Pu pe30HaHCHl>IMll 

HeiiTpOHaMII: cpeµ;Hen MH02KeCTBeHH0CTII, lIOlIHOH II cpeµ;Heii aHeprIIII. IIo

rry'IeHl>I µ;aHHhle 0 MH02KeCTBeHH0CTII 1 -KBaHT0B )];lllI pe30HaHC0B 0+ II 1 +. 

Ha ocHone npen;ooII0HHoro aHarrI1:1a raMMa - cneKTpa onpeµ;erreH He:1a

BIICIIMhlH BhlX0µ; 'leTH0 - 'leTHhlX 0CK0JIK0B, Haiiµ;eHO 3Ha'IeHIIe 0TH0llleHII.l[ 

IIHTeHCIIDHOCTell nepeX0)];0B poTaqIIOHHOH II0lI0Chl 6+ _4+ : 4+ _2+ : 2+-0+ 

)];l'I.l[ HIIX II on;eHeHa cpeµ;H.ll.ll Del'IIl'IIIHa yrrronoro M0MeHTa o6pa3yIO~IIXC.l[ 

0CK0JIK0D, a TaK2Ke, II3MepeHl>I BpeMeHHhle xapaxTepIICTIIKII :1aµ;ep2KaHHoro 

raMMa - II3ITy'leHII.ll )];l'I.ll µ;orrro2KIIBY~IIX II30MepHhlX C0CT0.l[HIIII 0CK0JIK0B: 
134Te, 97zr, 137Xe, 95Sr. 

Ilo )];aHHl>IM 0 He3aDIICIIM0M BhlX0µ;e IIµ;eHTmpIID;IIponaHHhlX 0CK0l'IK0B 

nocTpoeHo II:106apII'Iecxoe pacnpeµ;erreHIIe II onpeµ;erreHa µ;IIcnepcIIlI :1a

p1Iµ;a 0CK0l'IK0B, cµ;erra.Ha 

on;eHXa p1Iµ;a )];IIHaMII'IeCKIIX xapaKTepIICTIIK K0MilaYHµ; - 1Ip;pa B6JIII3II T0'IKII 

pa3pl>IBa. 

IIpaxTirieCKa.ll n;eHH0CTh pa60Thl. MHoroceKD;IIOHHa.ll II0HII:laqII0HHa.ll Ka

Mepa µ;erreHII.ll c lIITyT0HIIeM - 239, .l[DJI.l[.l[Cb 0)];HIIM Im 0CH0BHl>IX arreMeHT0B 

raMMa - cneKTp0MeTpa 0CK0JIK0B, M02KeT 6hlTh IIClI0llb30Da.Ha )];l'I.ll YT0'!He

HII.ll HeiiTpOHHl>IX K0HCTaHT 239Pu. Bl>ICOKa.ll acpcpeKTIIBHOCTh perIICTpan;Im 

0CK0l'IK0B µ;aeT D03M0)KH0CTh IIccrreµ;onaTb pe30HaHCH0e CaM0aKpaHIIpona

HIIe II ,It;onnrrep - acpq>eKT B Ce'leHIIII µ;erreHII.ll II II3Mep.llTh xapaKTepIICTIIKII 

pe:10HaHcHoii cTpyxTyp1>1 ce'leHIIH B o6rracTII aHeprIIii (10 - lO0)xaB. 

IIorrY'leHHl>Ie B pa6oTe µ;aHHl>Ie o MH02KecTneHHOCTII II norrHoii aHeprnII 

MrH0DeHHl>IX raMMa - KBaHT0B µ;erreHII.ll MoryT 6hlTh IIClI0llh30DaHl>I npII 
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pac'!eTax II onTmrnJIII:JaD;IIII .llp;epHhlX ycTaHOBOK. 

Panpa6oTaHHaJI MeToµ;IIKa II annapaTypa no:JBOJI.llIOT npII npoBeµ;eHIIII 

'Y - cnexTpOCKOilIIII OCKOlIKOB COBMeCTHO C II:JMepeHIIeM IIX BhlXoµ;a Ha ycTa

HOBKax Tnna "Cosy Fan Tutte" IIJIII "Twin Ionisation Chamber" nonJ'IaTb 

HOBhle cneKTpOCKOnll'IeCKIIe ;a;aHHhle p;ll.ll .llp;ep - OCKOJIKOB ;a;erreHII.ll~ 

3xcnepIIMeHTaJILHhle µ;aHHhle o napaMeTpax npon:ecca ;a;erreHII.ll B OT

p;ellbHhlX penoHaHCax co;a;ep)I(aT IIH<l>opMaD;IIIO O ero KBaHTOBOll npnpo;a;e II 

MOrJTb 6hlTb IIOJiemn,Thm p;ll.ll yrrry6rreHII.ll TeOpeTII'IeCKIIX npep;CTaBJieHIIll. 

B pa6oTe npe;a;rro)KeH II anpo6IIpoBaH nyTL ycoBepweHCTBOBaHII.ll raMMa 

- cneKTpOMeTpa µ;JIJI nOBhlllleHII.ll TO'IHOCTII aHaJIII:Ja II pacw1IpeHII.ll xpyra 

IIp;eHTII<l>nn:npyeMhlX !J>parMeHTOB. 

Ha :Jal.QlITY BhlHOC.llTC.ll crreµ;yIO~IIe OCHOBHhle noJIO)KeHII.ll II pe::1yrr1,TaThl. 

1. Panpa6oTaHa MeToµ;IIKa MHoroMepHhlX II:JMepeHIIii II aHan1I::1a Bhl

xo;a;a npO;a;yKTOB ;a;erreHII.ll 239Pu penoHaHCHhlMII HeiiTpoHaMII Ha ny'IKe pe

aKTOpa MBP-30, no:JBOll.llIO~aJI onpeµ;ell.llTb xapaKTepIICTIIKII conyTcTBJIO

~ero raMMa - II:JJIJ'IeHII.ll II He:JaBIICIIMhlll BhlXOµ; OCKOJIKOB Kax B IlHp;IIBIIµ;y

allbHhlX pe::10HaHcax, Tax II µ;ll.ll W1Ipoxoro IIHTepBarra :mepr1Iii HeiiTpoHOB. 

2. Co::1µ;aHa JHIIKaJibHaJI MHorocexn:1IoHHaJI KaMepa ;a;erreHII.ll, co;a;ep)Ka

~aJI 1.6 rpaMMa II:JOTOna nrryTOHII.ll - 239 c 06ora~eH1IeM 99.9%, c pa-

6o'IIIM ranoM - 1I::106yTaHOM nplI µ;aBJieHIIII 20 Topp. BpeMeHHoe panpe

rneH1Ie KaMephl COCTaBll.lleT 2.6Hc. McnOJib:JOBaHIIe KOM61IHIIpOBaHHoro OT-

6opa IIMnJllbCOB no aMnJIIITy;a;e II µ;JIIITeJibHOCTII, npIIBOp;IIT x cy~eCTBeH

HOMJ noµ;aBJieHIIIO a!J><I>exTa HaJIO)KeHIIii OT arr1,4>a - 'IaCTIID; II no:JBOll.lleT ;a;o-

61ITbC.ll a4>4>eKTIIBHOCTII perlICTpan;lIII OCKOJIKOB 60 ± 8%. MHTeHCIIBHOCTb 

C'IeTa KaMep1,1, ycTaHOBJieHHoii Ha nporreTHoii 6ane 57M MBP-30, npeBbl

rnaeT 103c-1, 'ITO ;a;erraeT BO:JMO)KHl,IM aHaJIII:3 raMMa - cneKTpa B IIHp;IIBII

;a;yanbHblX pe30HaHCax. 

3. B II:JMepeHII.llX Ha IIJ'!Ke MBP-30 nnepBble onpe;a;erreHbl MHO)KeCTBeH

HOCTb II nOJIHa.ll aHeprII.ll raMMa - KBaHTOB ;a;eneHII.ll 239Pu pe:JOHaHCHblMII 

HeiiTpOHaMII. IIorrJ'IeHhl µ;aHHble O BpeMeHII )KII:JHII B036y)Kµ;eHHblX COCTO

.llHIIll 95Sr, 97Zr, 134Te, 137Xe, xapaKTepll:3JIO~IIe .llp;epHyIO CTPYKTYPY 06-
panyIO~C.ll OCKOJIKOB. 

4. M::1MepeHhl IIHTeHCIIBHOCTII 40 raMMa - nepexoµ;oB, conyTCTBJIO~ 

;a;el:{eHIIIO, IIµ;eHT1I4>nn:npoBaHbl 13 nerxnx II 14 T.ll)Kell:M?' OCKOlIKOB. ,D;ll.ll 

'IeTHO - 'IeTHblX OCKOJIKOB Bbl'IIICJieHO COOTHOllleHIIe ::1acerreHHOCTII ypo-
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BHeii poTaD;IIOHHOll noJIOCbl BO:J6y)K;a;emm, onpe;a;erreH He:JaBIICIIMblll BhlXOp; 

3TIIX OCKOJIKOB. 

M::1 aHaJIII:Ja 1I::106ap1I'Iecxoro pacnpe;a;erreHII.ll norrJ'IeHHhlx IIHTerpallb

HblX BhlXOp;OB OCKOJIKOB on;eHIIBaIOTC.ll HeKOTOpble p;IIHaMII'IeCKIIe xapaxTe

plICTIIKII npe;a;pa::1pbIBHoii 4>an1,1 ;a;erreHII.ll .llp;pa. 

5. ,Il;ll.ll IIHp;IIBIIµ;yanbHblX pe:JOHaHCOB Ha6nIOµ;eHa Ka'IeCTBeHHa.ll :JaBIICII

MOCTb cpeµ;HeB:JBerneHHoro OTHOCIITellbHOro :JHa'IeHII.ll He:JaBIICIIMOro Bbl

xo;a;a ocKOJIKOB OT ;a;errIITerr1,Hoii rnlipIIHhl penoHaHca. ConocTaBJieHHa.a: c 

JIIITepaTypHhlMII µ;aHHblMII, aTa :JaBIICIIMOCTb JB.ll::lblBaeTC.ll C cy~eCTBOBa

HIIeM (n,,f) - npon:ecca. 

6. licXOµ;JI II:3 Heo6xop;IIMOCTII IIOBblllleHIIJI TO'IHOCTII II3Mepemm anpo-

61IpOBaHa B03MO)KHOCTb no;a;anrremra KOMIITOHOBCKOll noµ;JIO)KKII cnexTpa 

C IICIIOJib:JOBaHIIeM "aKTIIBHOll :Ja~IITbl" raM:Ma - µ;eTeKTOpa II noµ;TBep

)Kµ;eHa a!J>!J>eKTIIBHOCTb Taxoro nyTII pa:JBIITII.ll MeToµ;a raMMa - cnexTpo

CKOnlIII ocKOlIKOB Ha ny'!Ke HeiiTpoHOB peaxTopa MBP-30. 

Anpo6an;II.ll pa60Tbl II ny6JIIIKaD;IIII. Anpo6an;II.ll peoyrr1,TaTOB npone;a;e

Ha Ha Me)K;a;yHapoµ;HoM pa6o'!eM coBe~aHIIII ",Il;1IHaM1I'IeCK1Ie acneKTbl ;a;e

rreHII.ll .llp;pa" (CMorreHnn;e, 1991), Ha Me)K;a;JHapoµ;HoM C1I?vmo::1nyMe "Bon-

6y)Kp;eHHhle COCTO.llHII.ll .llp;ep" (JI0µ;31,, 1992), Ha 2-ii Me)Kµ;yHapoµ;HOll KOH

!J>epeHD;lIII ",Il;IIHaM1I'IeCK1Ie acneKTbl p;erreHII.ll .llp;pa" ( CMoJieHIID;e, 1993), Ha 

XII CoBe~aHIIII no q>II:JIIKII p;erreHII.ll JIµ;ep (O6HIIHcK, 1993), Ha Me)Kµ;yHa

poµ;Hoii KOHq>epeHD;lIII "Jlµ;epHhle p;aHHhle )];ll.ll HaJKII II TeXHIIKII" (raTJIIIH-

6ypr, 1994) 

OcHOBHble MaTepliaJibl µ;IIccepTaD;lIII ony6JI1IKOBaHbl B 7 ne'IaTHhlX pa-

6oTax, np1Ineµ;eHHhlX B xoHn:e aBTope!J>epaTa. 

O6'beM II CTPYKTypa )];IICcepTan;lIII. ,Il;1IccepTaD;II.ll COCTOIIT II:3 BBeµ;eHII.ll, 

Il.llTII rrraB II 3aKJIIO'IeHII.ll. Pa6oTa co;a;ep)KIIT 125 CTpaHIID; MallllIHOIIIICHOro 
I 

TeKCTa, BKJIIO'Ia.ll 38 p1ICJHKOB, 19 Ta6rrnn: n CUIICOK JI1ITepaTyp1,1 II:3 95 IIO-

:JIID;IIll. 

2. KPATKOE CO,II;EP)KAHME ,II;MCCEPTAIJ;MM 

Bo BBeµ;eHlIII onpe;a;eneHa aKTJallbHOCTb II :JHa'IIIMOCTb II:3J'IaeMblX B 

pa6oTe rrpo6rreM. IlpIIBOp;IITC.ll xpaTKOe II:JJIO)KeHIIe OCHOBHOro co;a;ep)KaHII.ll 

rrponeµ;eHHblX lICCJieµ;oBaHIIll II IIOl!J'IeHHblX pe:JJJibTaTOB . 
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B nepBoii: rrraBe onnchlBaeTc.lI npnnu;mrnarrbHa.JI ocHoBa MeTo;a;a, npn

Boµ;.JITC.ll xapaKTepHbie napaMeTpbI paop.lIµ;KlI Boo6y)K;a;eHHbIX COCTO.lIHlIH 

'leTH0 - 'leTHblX rrerKlIX lI T.lI)KellblX 0CK0lIK0B no lllITepaTypHhlM µ;aHHblM • 

.I(aeTc.lI xapaxTepncTnKa Heii:TpoHHoro cneKTpoMeTpa no BpeMeHn npo

rreTa Ha peaxTope HBP - 30. 

Ilpn 0nlICaHlill raMMa - cneKTp0MeTpa 0CK0lIK0B onHCbIBaIOTC.lI K0H

CTPJKTlIBHble oco6eHHOCTll o;a;Horo HO 0CH0BHbIX ero arreMeHT0B - KaMepbI 

;a;erreHlI.lI, co;a;ep)Karn.eii: 1.6 r lll30T0na nrryT0HH.lI - 239. 'Ipy;a;HOCTlI npn 

pa6oTe co 0Ha'llITellbHblM K0lllI'leCTB0M lll30T0IIa 239Pu CB.lil3aHbI C ero Bbl

COKOH arrb<J>a - aKTHBH0CTbIO. Ilepno;a; norrypacrra;a;a ;a;ll.ll Hero cocTaBll.lleT 

2.4-104 rreT. EclllI B KaMepe co;a;ep)KHTC.ll lr aToro arreMeHTa, TO B pa6o'IHH 

o6'beM ee rrorra;a;aeT oKorro 2.3-109 arrb<J>a - qacTno; B ceKyH;a;y. Brraro;a;ap.ll 

pao6neHHIO KaMepbI Ha ceKo;1rn, co;a;ep)Karn.ne He 6orree 100Mr nrryT0HlI.lI 

ll HMeIOlll.Ile eMK0CTb MeHee l00rr<J>, ncnollb00BaHHIO 6blcTpbIX npe;a;ycnrrn

Terreii: n ycnlllITelleii: - <J>opMnpOBaTerreii:, a TaK)Ke npHMeHeHlIIO KOM6lIHlI

p0BaHH0ro OT6opa lIMnyllbC0B no aMnlIHTy;a;e n ;a;rrnTellbH0CTlI, y;a;arrocb B 

OHa'IHTellbHOH Mepe rro;a;aBHTb <J>oH, CB.lIOaHHbIH c Hallo)KeHneM nMnyrrhC0B 

OT allb<J>a - qacTnu; n ;a;o6nTbC.lI a<J><J>eKTlIBHOCTll perncTpau;nn 0CK0lIK0B 

0K0lI0 60% • Ilpn ;}TOM, BpeMeHH0e paoperneHHe KaMepbI C0CTaBll.lleT 2.6 

HC. 

OnnchlBaeTC.lI perncTpnpy10rn.a.JI annapaTypa n nporpaMMHoe o6ecne

'leHne :lKCnepHMeHTa. MHoronapaMeTplI'leCKa.lI ll0MepnTellbHa.lI ClICTeMa lI 

copTHp0BKa :lKCnepHMeHTallbHbIX ;a;aHHbIX B pe)KHMe off - line C nocTpo

eHHeM MaTpHo;bI no0B0ll.lleT 0Ha'llITellbH0 YIIlI0THlITb HH<J>opMao;HIO ll co

KpaTlITb ;a;rrnTellbH0CTb o6pa6oTKlI :lKCnepHMeHTallbHblX ;a;aHHblX. 

,I(ll.ll aHepreTH'lecKoii: KalllI6poBKlI crreKTpoMeTpa n orrpe;a;erreHH.lI ero a6-

COlIIOTHoii: a<J><J>eKTlIBHOCTlI nplIMeH.lllIC.lI rro;a;xo;a;, CO'leTaIOlll.llH :lKCnepHMeH

TallbHbIH n aHalllITlI'leCKlIH MeToµ;bl. 8KcnepnMeHTallbHble 0Ha'leHH.lI a<J>

<J>eKTlIBHOCTlI perncTpao;lilI ;a;ll.ll 0Tµ;ellbHbIX OHa'leHlIH aHeprlilI raMMa -

KBaHT0B orrpe;a;ell.lllllICb B peallbHOH reoMeTplilI crreKTp0MeTpa npll lil3Me

peHHlI cneKTp0B Kalln6pOBO'IHbIX raMMa - lICT0'IHlIK0B OCrll lI MH0rope

nepHbIX lICT0'IHlIK0B. 

OTMe'laeTC.lI C0'leTaHHe nplIHo;llllliallbHOH np0CT0Tbl MeTo;a;a raMMa -

cneKTp0MeTplilI 0CK0lIK0B C TeXHlI'leCKHMlI Tpy;a;H0CT.lIMlI npn ero npax

TlI'leCK0M npHMeHeHlilI. O6cy)K;a;aIOTC.lI oco6eHHOCTll npeo;lIIJlI0HH0ro lil3-
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MepeHlI.lI crreKTpa raMMa - KBaHT0B Ha ny'IKe Heii:TpOHOB, Heo6xoµ;HMOCTb 

onTlIMlI0au;lilI reoMeTplilI CIIeKTp0MeTpa, u;errecoo6paoHOCTb yBelllI'leHH.lI 

'llIClla napaMeTp0B npll npoBeµ;eHHlI lIOMepeHHH lI HCn0llbl30BaHH.lI raMMa -

lI0lIY'leHH.lI ecTeCTBeHHOH pa;a;noaKTlIBH0CTlI 239Pu ;a;ll.ll K0HTp0ll.lI oa napa

MeTpaMlI crreKTp0MeTpa n KoppeKu;nlI peoyrrbTaT0B. Oco6o 0TMe'laeTC.lI 

Heo6xoµ;HMOCTb yrryqrneHH.lI Ka'leCTBa cneKTpa nyTeM noµ;aBlleHH.lI KOM

nTOHOBCKOH no;a;rro)KKH n aKcnepnMeHTallbHO npoBep.lleTc.lI B00M0)KH0CTb 

11cnorrb00BaHH.ll ;a;ll.ll aToii: o;elllI "aKTIIBHOH oalll.lIThl" raMMa - ;a;eTeKTopa. 

Bo BTOpoii: rrraBe npe;a;cTaBlleH0 0IIIICaHHe :lKcnep11MeHT0B no orrpe;a;erre

HlIIO He0aBHClIM0ro BbIXo;a;a 0CK0lIK0B ;a;erreHH.lI 239Pu TeIIlI0BbIMII HeHTpo

HaMlI; npoBeµ;eHHbIX C o;ellbIO cpaBHeHH.lI II0lIY'laeMbIX C noM0lll.bIO raMMa 

- CIIeKTp0CK0IIlilI peoyllbTaT0B c lllITepaTypHbIMII µ;aHHbIMlI n arrpo6a

u;n11, TeM CaMbIM, pa60TOCIIOC06HOCTII lICIIOllbOyeMOil arrrrapaTypbI ll aJI

roplITM0B o6pa6oTKlI :lKCIIepnMeHTallbHbIX ;a;aHHbIX. 

B pa6oTe npo;a;eM0HCTpnpoBaH0 TpII BapliaHTa <J>opMlipOBaHH.lI nyqKa 

TeIIlI0BbIX HeHTpOHOB, II0IJB0ll.lIIOlll.Ile ncnollblJ0BaTb KaK llMIIYllbCHblH pe

aKT0p HBP-30, TaK n nooTonHhlH lICT0'IHlIK crroHTaHHoro ;a;erreHH.lI 252Cf. 

IIpoBeµ;eHHO cpaBHeHne lIHTerpallbHbIX C'leTHbIX xapaKTeplICTlIK c:i:IeKTpo

MeTpa H Ka'leCTBa II0lIY'laeMoro cneKTpa, 0TMe'leHa npe;a;rro'ITHTellbH0CTb 

IIOMepeHHH Ha peo;nKllll'leCKlIX HeHTpoHax peaKT0pa C ncn0llblJ0BaHHeM 

Kaµ;MneBoii paoHno;bl. 

.I(erraeTC.lI cpaBHeHHe cpe;a;HeB0BeIIIeHHbIX Belill'IIIH nm,rnpeHHbIX BbIX0-

p;0B 0CK0lIK0B p;lI.lI Bcex Tpex BapIIaHT0B C peK0MeHµ;oBaHHbIMII 0Ha'leHH.lIMII. 

BrrIIOKa.JI K eµ;IIHHo;e BelIII'IIIHa cpeµ;HeKBaµ;paTH'IHoro oTKlI0HeHH.lI x2 / n cBn

µ;eTerrbCTByeT 06 0TCYTCTBIIll CIICTeMaTII'leCKOil OIIIII6KII aKcrrepnMeIITallb

HbIX peoyrrbTaT0B II nop;TBep)Kµ;aeT B0IJM0)KH0CTb npnMeHeHH.lI MeTo;a;a 

raMMa - CIIeKTp0CK0IIlill p;ll.ll II0MepeHH.lI He0aBHCIIM0ro BbIXoµ;a 0CK0lIK0D, 

pa6oTOCIIOC06HOCTb llCIIOllbOyeMOH arrrrapaTypbI II npaBIIllbH0CTb Bbl6opa 

arrropIITM0B 0 6pa6oTKII :lKCIIepHMeHTallbHbIX p;aHHbIX. 

'IpeTb.lI. rrraBa II0CB.lllll.eHa onpe;a;erreHIIIO IIHTerpallbHbIX xapaKTepIICTIIK 

MrH0BeHH0ro raMMa - lil3lIY'leHII.lI: MH0)KeCTBeHH0CTII, norrHOH n cpeµ;Heii: 

aHepnrn raMMa - KBaHT0B, C0IIYTCTBYIOlll.llX µ;erreHIIIO 239Pu pe00HaHCHbIMH 

neiiTpOHaMII. IlpIIBOp;IITC.lI orrncamie :lKCIIepnMeHTa, B xo;a;e K0T0poro 6blll0 

oaperncTpnpoBaH0 5. 108 µ;erreHnii:, 'IHClI0 raMMa - KBaHT0B B C0BIIap;eHlill 

c µ;erreHIIeM cocTaBnrro 4 -106, a IIOlIHhlII o6'beM oaperncTpnpoBaHHOII cneK-
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TpoMeTpoM TpeXMepHoii: nmpopMan;1rn - oKorro 10Mb. 

IIorry'leHHhle B penym,TaTe aKcneplIMeHTa rncTorpaMMhl MH02KeCTBeH

HOCTlI Allll ABY~ rpyrrrr penOHaHCOB 1 + lI Q+ He nonBOlllIIOT roBOplITb 06 

nx pam:rwnm:, rrpeBhllllaIO~eM norpellIHOCTb ll:3MepeHlIH 8-10%. 

IlolIHble ::ma'leHIDI MHO)KeCTBeHHOCTll raMMa-KaHTOB lI lIX cpeAHeii: :3Hep

rllll, nnMepeHHhle B axcneplIMeHTe Allll lIHTepBaJia OT lOOKaB AO l.8MaB , 
COCTaBllllll COOTBeTCBeHHo 

I 

Rfy0 t = (6.1 ± 0.2),/AerreHHe Ei0t = ( 4.3 ± 0.3)MaB/AelieHne 

Ilocrre :3KCTpaIIOlllID;lllI lI:3MepeHHoro cneKTpa· C ncnorrb:30BaHlleM penyrrb

TaTOB pa60Thl [8) B lIHTepBarre aHeprnn raMMa - KBaHTOB OT 1.8 AO lOMaB 

Allll AelieHII.H Ha TenlIOBhIX Heii:TpoHax Bhl'llIClleHbl lIHTerpallbHble xapaKTe
plICTHKlI B lIHTepBaJie aHeprnn OT 0.1 AO lOMaB: 

Rfy0 t = (7.0 ± 0.6),/AerreHne Ei0t = (6.8 ± 0.5)MaB/AerreHne 

Er= (LO± 0.2)MaBh 

8TH penyrrbTaTbl corrracyIOTC.ll C AaHHhIMll pa60Thl [9), AeMOHCTpnpyro

~Mll 3aBlIClIMOCTb napaMeTpOB raMMa - lI:3lIJ'leHlI.ll OT MaccoBoro 'llIClla 
Aell.lI~eroc.H KoMnayHA - .HApa. 

CneKTpOMeTplI.ll BhICOKoro panpellleHlI.ll raMMa - nnrry'leHlI.ll nn OCKOll

KOB AelleHlI.ll AaeT B0:3MO)KHOCTb Hap.HAY C onpeAelleHneM lIHTerpaJibHhIX xa

paKTepHCTlIK norry'laTb YHlIKallbHble AaHHhle O CTPYKType o6panyro~lIXC.ll 

.HAep. BpeMe1_rnoe panpellleHne ncnorrbnyeMoii: cncTeMhl perncTpan;nn (xa

Mepa AerreHlI.ll - Ge(Li) AeTeKTop) cocTaBll.lieT 14Hc, 'ITO nonBolllleT Ha-

6rrroAaTb ll:30Mepbl C BpeMeHeM )KlI:3HlI, 6rrnnKlIM K :3TOH BelllI'llIHe lI 6orree 

Aorrro2KnBy~e. Ifa norry'leHHhIX B pa6oTe AaHHhIX o nepnoAe norrypac

naAa P.HAa Bon6y2KAeHHhIX cocTo.HHnii: 134Te, 97Zr, 137Xe, 95Sr nnBrreKaIOTC.ll 

CBeAeHlI.ll 06 lI:30MepHOM COCTO.llHllll :3TlIX .HAep. 

B 'leTBepToii: rrraBe nplIBOA.llTCJI :3KcnepHMeHTallbHhle penylibTaTbl onpe

AelieHlI.ll He:3aBlICHMOro BhIXOAa OCKOlIKOB AelleHlI.ll 239Pu penOHaHCHhIMlI 

Heii:TpOHaMlI. Ilocrre o6pa6oTKlI l'aMMa - cneKTpa, nOlIJ'leHHoro B XOAe He

CKOllbKlIX cepnii: nnMepeHlIIl Ha nJ'lKe Heii:TpOHOB C cyMMapHhIM 'llIClIOM 

naperncTpllpOBaHHhIX COBnaAeHnii: 3.4 X 107 no BCeMJ lIHTepBaJiy aHeprnn 

HenTpoHoB, OT 0.2 AO 230aB, 6hlrrn onpeAerreHhl lIHTeHClIBHOCTlI 40 raMMa 
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- nepeXOAOB n lIAeHTllq>lID;llpOBaHHhl 13 rrerKlIX n 14 TJI)KellhIX OCKOlIKOB. 

Ha ocHoBe aTnx AaHHhIX onpeAerreH HenaBlIClIMhIH BhIXOA ocKOlIKOB. IIo
rry'leHHhle ll:3 ll:3Mepemm 3Ha'leHIDI lIHTerpalibHbIX BhIXOAOB OCKOlIKOB Allll 

lIHTepBalla :3Heprnii: Heii:TpOHOB OT 0.2 AO 230aB conoCTaBlIJIIOTCJI c peKO

MeHAOBaHHhIMll lllITepaTypHhIMlI AaHHhIMll Allll AelieHIDI TenrroBhIMll Heii:

TpOHaMlI n, B 60libllllIHCTBe CBOeM, corrracyroTCJI C HlIMll. 

YcpeAHeHHoe OTHOllleHHe lIHTeHCHBHOCTen nepexoAOB Me2KAJ ypoBHJIMlI 

Bon6y2KAeHIDI pOTan;HOHHOH norrochl 6+ - 4+: 4+ - 2+: 2+ - o+ Allll 'leTHO 

- 'leTHbIX OCKOlIKOB, Ha6moAaeMbIX B axcnepHMeHTe, COCTaBlllIO 47 ± 3 : 

75 ±4: 100. 

,Il;llll noHHMaHlI.ll AlIHaMHKH AerreHlI.ll 'lepenBhl'laii:Ho Ba2KHO tiHaHHe Mexa

HnnMa pacnpeAerreHlI.ll napJIAa Me2KAY panAelllIBllllIMlICJI ocKolIKaMH. 3a He

nMeHHeM AeTallbHoii: lIHq>opMan;nn o TaKOM pacnpeAerreHllll no Ka2KAOH Ha-

6rrroAaeMon Macce Allll nny'leHlI.ll aToro MeXaHlI:3Ma nOllb:3JIOTCJI MOAellbIO 

HencKa2KeHHoro napJIAa npn nocTpoeHnn nno6apn'lecKoro pacnpeAerreHHJI 

Han6orree Bepo.HTHoro napJIAa nnoTOIIll'lecKoii: n:eno'lKH n orrpeAelIJIIOT AlIC

nepcnro aToro pacnpeAerreHlI.ll. ,Il;llll nocTpoeHHoro B pa6oTe nno6apn'le

cKoro pacnpeAelleHlI.ll ll:3MepeHHblX BbIXOAOB 'leTHO - 'leTHblX OCKOlIKOB Be

lllI'llIHa AlICnepcnn COCTaBlllla BelllI'llIHY oJ = 0.36 ± 0.03. 

IlpeACTaBlleHHhle B pa6oTe :3KcneplIMeHTalibHble nHa'leHlI.ll BbIXOAa 100zr 
n 142Ba Allll OTAellbHhIX penoHaHcoB AeMoHcTpnpyroT pan6poc B npeAerrax 

aKcnepnMeHTaJibHoii: TO'lHOCTlI nnMepeHHii:. Pan6poc AaHHhIX 06 ycpeAHeH

HOM OTHOClITellbHOM BhIXOAe no 17 OCKOlIKaM Allll penoHaHCOB B lIHTepBalle 

:3Heprnn OT 0.2 AO 150aB, B OCHOBHOM1 He npeBbllllaeT Bellll'llIHJ :3Kcnepn

MeHTalibHOH norpellIHOCTlI lI CBlIAeTellbCTByeT 06 OTCJTCTBllll ClICTeMa

TlI'leCKOH Olllll6KH npn o6pa60TKe penylibTaTOB. 

B rrraBe nJIToii: 06cy2KAaIOTCJI nolIJ'leHHhle B pa6oTe axcneplIMeHTalib

Hhle penyllbTaThl. IlcXOAJI ll:3 cpaBHeHlI.ll :3KCneplIMeHTalibHbIX 3Ha'leHim 

BhIXOAa OCKOlIKOB AelleHHJI penoHaHCHhIMlI Heii:TpOHaMlI C peKOMeHAOBaH

HhIMlI lllITepaTypHbIMlI AaHHhIMll npn AelleHllll Ha TenrrOBbIX Heii:TpOHax, 

BepXHnii: rrpeAerr panrrll'lnii: orrpeAelllleTcJI Bellll'llIHoii: 15 - 20% OT nx a6co

lIIOTHhIX BelllI'llIH. 

IlnMepeHHble B pa6oTe lIHTeHClIBHOCTlI nepeXOAOB, xapaKTepnnyro~e 

nacerreHHOCTb Hll)KHHX Bon6y2KAeHHhIX ypoBiieii ocxolIKOB oKanhIBaIOTCJI 

6rrnnKlIMll K lllITepaTypHhIM AaHHhIM Allll AelleHlI.H 235U penoHaHCHhIMll Heii-
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TpoHaMH II crroHTaIIHoro µ;erreHID[ 248Cm II 252Cf, HecMoTp.ll Ha panrril'III.ll B 

yrrroBOM MOMeHTe II 'IeTHOCTII KOMrraynµ; - COCTO.llllll.ll. Mn CTaTIICTil'IeCKOII 

Moµ;elllI crreµ;yeT, 'ITO cpeµ;H.ll.ll BelllI'IIIHa yrrroBoro MOMeaTa ocKoITKOB µ;e

rreHID[ rrpII TaKOII nacerreHHOCTIJ HJUKHIIX ypoBHeli cocTaBll.lleT 7.5h. Hena

BIICIIMOCTb t3TOH xapaKTepIICTilKII OT ClIIIHa µ;ell.llrn.eroc.JI KOMITaynµ; - .llµ;pa 

npeµ;cTaBll.lleTc.ll yp;IIBIITelll,HOII. 

BpeMeHHhle xapaxTepIICTilKII naµ;ep2KaIIHoro raMMa - 11nrry'IeHID[, Iln

MepeHHhie B pa6oTe, IIClIOlll,t3YIOTC.ll µ;ll.ll lIOITY'JeHID[ µ;orrorrHHTelII,HJ,IX CBe

µ;eHIIII o cTpyxType o6panYIOII.J.iIXC.ll ocKOITKOB. Ilp0Boµ;I1TC.ll aHarrnn rrpn

Beµ;eHHOII BepO.llTHOCTil BOt3M02KHhlX nepexoµ;oB, OCHOBaHHhlll Ha MaTpll'I

HOM npeµ;cTaBrreHIIII 06 oµ;Ho'IaCTil'IHhlX 0rreKTpOMarHilTHhlX Bt3allMoµ;e11-

CTBII.llX. ,Il;ll.ll Han6orree BepO.llTHoro nepexoµ;a µ;erraeTc.ll rrpeµ;norro)Kenne o 

ero npIIpoµ;e C Y'IeTOM Ilt3BeCTHhlX CllCTeMaTilK crreKTpocKOilll'IeCKilX µ;aH

HhlX µ;ll.ll .JIµ;ep cpeµ;Hen: Macc1,1. 

Pet1yrr1,TaThl TaKoro aHarrnt1a µ;ll.ll .JIµ;ep 97Zr n 134Te corrracyIOTC.ll c Ilt3-

BecTHhlMII cxeMaMII raMMa - nt1rry'IeHII.ll npoµ;yKTOB ,6-pacnaµ;a [10]. 
Mt1 nolIY'IeHHhlX pet1yrr1,TaToB µ;ll.ll 137Xe crreµ;yeT, 'ITO I1cnycxaHne raMMa 

- KBaHTa c 0HeprI1e11 314K0B nponcxoµ;nT npn panpHµ;Ke IltlOMepHoro co

CTO.llHilH c nepnoµ;oM norrypacnaµ;a T 112 = ( 10 ± 1 )He nyTeM cMclllaHHoro E2 

+ Ml nepexoµ;a Me2Kµ;y ypoBH.llMil 1935x0B n 1621K0B, Ha6rr10µ;eHHhlMil pa

Hee B CilOHTaHHOM µ;erreHilll 252Cf [11]. 8To npOTIIBOpe'IIIT cxeMe pacnaµ;a, 

norrY'JeHHOII B 136Xe( d,p) Il 136Xe(n,,) peaxn;:rurx [10]. 
,Ull.ll ocxorrxa 95Sr penyrr1,TaT TaKoro aHalllioa He corrracyeTc.ll c Ilt3Be

CTHOII cxeMoII ypoBHeII 0Toro .JIµ;pa nocrre ,6-pacnaµ;a 95Rb [10]. Mt1 norry

'IeHHhlX µ;aHHhlX crreµ;yeT, 'ITO IltlOMepHoe cocTOHHile c nepnoµ;oM norrypac

naµ;a T 1/2 = (22 ± 7)Hc COOTBeTCTByeT ypoBHIO C t3Heprne11 BOn6y2Kµ;eHID[ 

556x0B, KOTop1,111 pacnaµ;aeTc.H nyTeM E2 nepexoµ;a IIITII cMernaHHoro E2 

+ Ml nepexoµ;a Ha ypoBeH1, c 0HeprI1e11 352K0B. 8ToT pet1yrr1,TaT co

rrracyeTc.ll c pa60To11 [12], B KoTopoli npII cnoHTaHHOM µ;erreHmI 252Cf B 

.JIµ;pe ocKorrxa 95Sr Ha6rr10µ;arrc.JI ypoBeHh 556K0B c nepnoµ;oM norrypacnaµ;a 

T 1; 2 = (22 ± 2)Hc. 
Ilo BeITII'IIIHe µ;ncnepcIIII napHµ;oBoro pacnpeµ;errenn.H c npI1MeHeHI1eM 

Moµ;errhHhlX npeµ;cTaBrreHIIII B pa6oTe on;eHIIBaeTCH xorrrreKTIIBHa.H TeMrre

paTypa .llµ;pa Tcoll:::::: l.6M0B, BhlCOKoe nHa'IeHI1e KOTopo11 roBopnT 06 OT

cyTCTBilll paBHOBeCII.ll Me)Kµ;y BHyTpeHHIIMil II KOlllleKTIIBHhlMII CTeneHHMII 
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CB060µ;1,1 B6lllit3II TO'IKII panp1,1Ba. 

OcHOBhlBa.HCb Ha npeµ;norro2Kemm O KBaHTOBO - MeXaHII'IeCKOil npnpoµ;e 

µ;11cnepc11n t3ap.Hµ;a It Bt3allMOCB.!lt3II ee C 0cpcpeKTIIBHhlM MOMeHTOM IIHepn;nn 

.JIµ;pa, naBIIC.llII.J.IIM OT cpopMhl npeµ;panphlBHOII KOH<pnrypan;nn, C Y'IeTOM 

on;eHKII µ;rrIIHhl rnenx11 .JIµ;pa d :::::: 6.4fm, crre~rn.en: nn pac'IeToB pa60T1,1 

[13], 11 Ha11µ;eHHOll BeITil'IIIHl,I µ;ncnepcIIII BhlXoµ;a OCKOITKOB cµ;erraHa on;eHKa 

paµ;I1yca rnem11 c :::::: 2.4fm. 

IIocKolll,KY, npn TaKIIX napa.MeTpax rnelIKR xapaKTepHas: 'IacToTa rap

MOHil'Iecxoro OCD;IIll.llTopa, npeµ;cTaBll.llIOII.J.ero µ;BII)Kenne nap.JIµ;a B napa-

6orrll'IecKoM noTeHD;IIarre [14] cocTaBll.lleT Wz :::::: 3.9 -1021c-1, 11n npeµ;norro

)KeHII.ll, 'ITO ITI06hle Ilt3MeHeHII.H B CIICTeMe µ;orr2KHhl nponcxoµ;HTb 6hlcTpee 

µ;rr11TerrhHOCTII nepnoµ;a rapMOHII'Iecxnx xorre6aHIIII Tz, µ;erraeTc.H on;eHxa 

Bepxneii rpaHIID;hl µ;rrnTem:,HOCTII cnycxa OT ceµ;rroBOII TO'IKII µ;o TO'IKII pan

phlBa: tz ~ Tz :::::: 1.6 • 10-21c. 8Ta BerrII'IIIHa corrracyeTC.ll c pac'IeTHhlMII 

pet1yrr1,TaTaMII pa6oT [15, 16] : (1.7 -12.9). 10-21c. 

BonM02KHOCTbIO on;eHKII µ;IIHaMII'IeCKIIX xapaKTepIICTilK rrpon;ecca µ;erre

HII.ll o6'b.HCHHeTc.ll IIHTepec K nny'Ienn10 nno6apn'IeCKoro pacnpeµ;errenn.H 

npII µ;erreHIIII 'Iepen Ilt30lIIIpoBaHHhle KOMnayHµ; - COCTO.llHII.ll µ;rr.H panrrII'I
HhlX .JIµ;ep. 

Mn aHarrIIna CIIeKTpa faMMa - Ilt3ITY'IeHII.ll OCKOITKOB µ;erreHII.ll B OTµ;err1,

HhlX pet10HaHcax crreµ;yeT HeKoTopoe ero "y2KecTo'IeHne" µ;rrH pet10HaHcoB 

C Marron µ;errIITellbHOll IIIIlplIHOH, KOTopoe MO:lKeT O 6'b.llCH.!ITl,C.ll npo.HBITe

HIIeM (n,,f)-npon;ecca. Ha6rr10~aeTCH TeHµ;eHn;II.ll cHII)KeHII.ll BelIII'IIIHhl cpe

µ;HeBt3BeIIIeHHoro BhlXOµ;a OCKOITKOB C yMeHbIIIeHileM µ;errnTellbHOll IIIIIpIIHhl 

penOHaHCa. 8To COIIOCTaBll.lleTC.ll C lIIITepaTypHhlMil µ;aHHhlMII 06 accII

MeTpIIII MaccoBoro pacnpeµ;erreHII.ll P /V II 3HeprIIII raMMa - I1t1rry'IeHII.ll, 

npeµ;norroraeTC.ll IIX BnanMOCBHnh c cyrn.ecTBOBaHileM (n,,f) npon;ecca. 

B naKITIO'IeHIIII npIIBoµ;.HTC.ll OCHOBIIhle pet1yrr1,TaThl pa60Thl. 

-Panpa6oTaIIa MeToµ;nKa MHoroMepHhlX IIt3MepeHIIH II aHarrnna Bhlxoµ;a 

npoµ;yKTOB µ;erreHII.ll 239Pu pet10HaHCHhlMII Heii:TpoHaMn Ha ny'IKe peax

Topa MB.P-30, nonBoll.llIOII.J.a.H onpeµ;ell.llTb xapaxTepIICTIIKII conyTcTBy10-

rn.ero raMMa - llt3lIY'IeHII.ll II HenaBIICIIMhlll BhlXoµ; OCKOITKOB KaK B IIHµ;IIBIIµ;y

alll,HhlX pet10HaHcax, TaK II µ;ll.ll IIIIIpoKoro IIHTepBarra 0HeprIIn HenTpoHoB. 

-Conµ;aIIa 61,1cTpa.H MHorocexn;noHHa.H KaMepa µ;erreHII.ll, coµ;ep:iKaII.J.a.H 1.6 

rpaMMa IIt30TOIIa nrryTOHIIH - 239, C 0<f><peKTIIBHOCTbIO perIICTpan;nII OCKOIT

KOB 60 ± 8% II BpeMeHHhlM panperneHneM 2.6Hc. 
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-B axcnepHMeHTax, nponeµ;eHHblX C IICil0llb30BaHIIeM IllIYTOHIIeBOil Ka
Mepbl II Ge(Li) µ;eTeKTopa Ha ny'!Ke IIMnyrr1,cHoro peaxTopa HBP~30, no
rry'leHbl µ;aHHble 06 IIHTerparrbHblX napaMeTpax raMMa - IIarry'leH:wr npII 
µ;erreHIIII 239Pu pe30HaHCHblMII HeiiTpOHaJvllI: cpeµ;Heii MH0)KeCTBeHH0CTII, 
norrno:ii II cpeµ;ne:ii aHeprIIII, 0 crreKTpe MH0)KeCTBeHH0CTII µ;JIJI pe30HaHC0B 
0+ II 1+. 

-Ilpe:rumIIOHHhlii aH.arrIIa ra.~a - crrexTpa noanorrIIrr IIµ;enTmpIID;IIpO
naTb 13 rrerKIIX II 14 TIDKeliblX 0CK0lIK0B II Ha6moµ;aTb IIX Hµ;epHyIO CTpyx
Typy. Onpeµ;erreHO 0TH0WeHIIe lIHTeHCIIBHOCTeii nepexoµ;on poT~OHHOil 
Il0lI0Cbl 6+ - 4+ ; 4+ - 2+ : 2+ - 0+ µ;JIJI 'JeTH~ - 'JeTHblX 0CK0lIK0B II 0D;e
HeHa cpeµ;Hj[j[ BelIII'IIIHa yrrronoro M0MeHTa 06pat1YIOIIJ,IIXCH 0CK0lIK0B. Ha
MepeHbl xapaxTepIICTIIKII npeMeHII pacrraµ;a aaµ;ep)KaHHoro raMMa - II3-
rry'leHIIH µ;JIJI HeCK0llbKIIX µ;orrr0)KIIBYIIJ,IIX II30MepoB II nponeµ;eH aHaJIII3 
rrpIIpoµ;1,1 ua6rr10µ;aeMblX nepexoµ;on. 

-Ilponeµ;eHHOe cpaBHeHIIe II3MepeHHblX B pa6oTe a6cOlIIOTHblX 3Ha'Je
HIIH HeaaBIICIIM0ro BblX0µ;a 0CK0lIK0B µ;erreHIIH 239Pu peaoHaHCHblMII Heii
Tp0HaMII C peK0MeHµ;onaHHblMII lIIITepaTypHbIMII µ;aHHblMII µ;JIJI µ;erreHIIH Ha 
TeIIlI0BblX HeiiTpOHax npIIBerro K on;eHKe B03M0)KHblX napIIan;II:ii, He rrpeBbl
IIJ,aIOIIJ,e:ii 15 - 20%. Ilorry'leHHaJI 3aBIICIIM0CTI, cpeµ;HeB3BeweHHblX 3Ha'Je
HIIH BblX0µ;a 0CK0lIK0B B 0Tµ;errbHblX peaoHaHcax OT IIX µ;emITellbHOil IIIII

pIIHbl pacCM0TpeHa B rrpeµ;rroJI0)KeHIIII cyIIJ,eCTB0BaH:wr (n,,f)-rrpon;ecca. 
-Ilo norry'leHblM µ;aHHbIM 0 Bblxoµ;e IIµ;eHTmpIID;IIpOBaHHblX 0CK0lIK0B no

CTpoeH0 II306apII'IeCKOe pacnpeµ;erreHIIe II cµ;erraHa on;eHKa HeK0T0pbIX µ;II
naMII'leCKIIX xapaKTepIICTIIK rrpon;ecca µ;erreHIIH. 

-PaccMOTpeHa B03M0)KH0CTI, II0BblWeHIIH T0'IH0CTII II3MepeHIIH, npo
neµ;eHbl Moµ;err1,111,1e axcrrepHMeHTbl II II0Katlallbl nepcrreKTIIBbl pa3BIITllil 
MeToµ;IIKII. 

l:JacTb rrpeµ;cTanrreHHblX B pa6oTe peayrr1,TaT0B rrorry'leHa npII noµ;µ;ep
)KKe PoccII:iicxoro <PoHµ;a <PyHµ;aMeHTallbHhlX Hccrreµ;oBaHIIH no rpaHTY 94-
02-05121. 

CrrIIcoK ny6rrIIKan;II:ii c ocH0BHhlMII peayrr1,TaTaMII µ;IIccepTaD;IIII: 

l.AHTOHOB C.A., Borµ;aerr1, A.A., I'yHµ;opIIH H.A., ,Il;yxa - 3oiioMII A., KrrII
MaH JI., Kp)KIICTeK ,II;., OcTponHoii A.H., OcTpOBHaJI T.M., Ilonon A.B., 
IlpecrrepIIH B., TI:mrnn B.r., illIIpIIKona H.IO., MeToµ;IIxa MHoroMepHbIX 

12 

II3MepeHIIII II aHaJIII3a BblX0µ;a rrpoµ;yxT0B µ;erreH:wr Hµ;ep pe30HaHCHblMII 
HeiiTpoHaJvllI: Coo6IIJ,eHIIe OH.HR. -.Il:y6Ha, 1985. -13-85-701. -lOC. 
2.Bogdzel A.A., Gundorin N.A., Duka - Zolyomi A., Kliman J., Grigoriev 
Yu.V. Fast multilayer fission chamber with 239Pu I I Nucl. Inst. Meth. 
-1993. -V.A343. -P.545-549. 
3.Bogdzel A.A., Gundorin N.A., Gohs U., Duka- Zolyomi A., Kliman J., 
Polgorski V., Popov A.B., Dao Anh Minh Peculiarity of the fission of 239Pu 
by resonance neutrons I I Nuclear Data for Science and Technology: Proc. 
of Int. Conference, Jiilich, 1991. -Jiilich, 1992. -P.150-152. 
4.lyHµ;opIIH H.A. IlpHMeHeHIIe raMMa - cneKTpocK0IIIIII ocxorrxon µ;JIJI IIay
'leHIIH µ;erreHIIH 239Pu peaoHaHCHhlMII HeiiTpo:eaMII: Coo6IIJ,eHIIe OII.HH. -
,Il;y6Ha, 1994. -P15-94-53. -22C. 
5.I'ynµ;opIIH H.A. 0 noµ;anrreHIIII KOMIITOHoncxo:ii noµ;rro)KKII rrpII raMMa -
crreKTpocxonIIII ocxorrxon µ;erreHIIH Ha rry'lxe HeiiTpoHoB peaKTopa IIBP-30: 
Coo6IIJ,eHIIe OII.HH. -,Il;y6Ha, 1994. -P15-94-54. -UC. 
6.I'yHµ;opIIH H.A. BoaMO)KHOCTb pa3BIITIIH MeToµ;a 'Y - cneKTpocK0IIIIII 
<pparMeHTOB µ;JIJI II3y'leH:wr oco6eHHOCTeii µ;erreH:wr Hµ;pa 239pu II3 peao
HaHCHhlX K0Mrraynµ; cocToHHII:ii I I .Hµ;epHaJI <PII3IIKa. -1994. -T.57. -N.7. 
-C.1215-1220. 
7.Polhorsky V., Kliman J., Kristiak J., Bogdzel A.A., Gundorin N.A., 
Popov A.B., Gohs U. Fission of 239Pu by resonance neutrons I I .Hµ;ep
HaJI <PIIaIIKa. -1994 -T.57. -N.7. -C.1198-1203. 

JlHTepaTypa 

[1] Oganessian Yu.Ts., Lazarev Yu.A. Heavy - ions and nuclear fission 
I I Treatise on Heavy Ion Science I Ed. D.A. Bromley. - New York 
and London: Plenum Press, 1985. V.4. P.145-200. 

[2] Adeev G.D., Pashkevich V.V. Theory of macroscopic fission dynamics 
I I Nucl. Phys. -1989. -V.A502. -p.405-421. 

[3] Kilman J ., Polhorsky V. et al. Study of 252Cf sponteneous fission ,
Rays with a 20 Ge detector ball at HHIRF I I Dynamical Aspects 

13 



of Nuclear Fission: Proc. of the Second International Conference, 
Bratislava, 1993. - Dubna, 1994.-P.254-257. 

[4] KlIIIMan .ff. IIccrrep;oBaHIIe BhIXop;a raMMa-KBaHTOB no oµ;nHo'IllhIX 
ocKolIKoB µ;erreHlllI npn µ;erremm U-235 peooHaHcHhIMll HeHTpoHaMn: 
,Il;nccepTan;rur Kanµ;. <J>no. - MaT. Hayx:. - ,lfy6Ha 1988. 

[5] Hambsch F.-H., Knitter H.-H., Budtz-J~rgensen C., Theobald J.P. 
Fission mode fluctuation in the resonances of 235U(n,f) I I Nucl. Phys. 
-1989. -A491. -P.56-90 

[6] Cowan G.A., Bayhurst B.P. and Prestwood R.G. Symmetry of neu
tron - induced 235U fission at individual resonances II I I Phys. Rev. 
-1963. -V.130. -N.6. -P.2380-2383. 

[7] Cowan G.A., Bayhurst B.P., Prestwood R.G., Gilmore J.S. and Kno
beloch G.W. Symmetry of neutron - induced 239Pu fission at individ
ual resonances III I I Phys. Rev. -1970 -V.2. -N.2. -P.615-620. 

[8] Verbinski V.V., Weber H., Sund R.E. Pro~t gamma - rays from 
235U(n,f), 239Pu(n,f) and spontaneous fission of 252Cf I I Phys. Rev. 
-1971. -V.C3. -N.l. -P.373-390. 

[9] Hoffman D.C., Hoffman M.M. Post fission phenomena I I Ann. Rev. 
Nucl. Sci. -1974. -V.24. -P.151-207. 

[10] Lederer C.M., Shirley V.S. Table of Isotopes. - New York: Wiley
Intersci.Pub., 1978. -P.1523. 

[11] Clark R.G., Glendenin L.E., Talbert W.L. Nuclear Data Sheets for 
A=137 I I Nuclear Data Sheets. -1990. -V.59. -N.4. -P.776. 

[12) ·Selic H.A., Cheifetz E., Wilhelmy J.B. Nuclear Data Sheets for A=95 
I I Nuclear Data Sheets. -1993. -V.68. -N.3. -P.653. 

[13] Brosa U., Grossmann S. and Miiller A. Nuclear · scission I I 
Phys.Reports. -1990. -V.197. -p.167. 

[14] Berlanger M., Gobbi A.; Hannape F., Lysen V., Ngo C., Olmi A., 
Sarm H., Stelzer H., Richel H., Rivet M.F. Study of fast mode in 

14 

deep inelastic reactions: quanta! fluctuations I I Zeitschr. fiir Phys. 
-1979. -V.A291. -N.2. -P.133-143. 

[15) Negele J. W., Koonin S. 0., Moller P., Nix J. R. and Sierk A. J. 
Dynamics of induced fission I I Phys. Rev. -1978. -Cl 7. -P.1098-1115. 

[16) Nix J .R. and Sierk A.J. A new picture of dissipation in fission and 
heavy ion reaction: Preprint. -Los Alomos, 1986. -LA-UR-698. -15P. 

PyKOilHCh nOCTymrna B H3)1an:JihCKHH OT)leJI 

30 11eKa6pS1 1994 ro11a. 

15 


