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OBIIJ;AH XAP AKTEPI-:ICTI-:IKA P ABOTbl 

AKTYaJibHOCTb npo6rreMbI 

lfor1cHne Hµ;epHoro µ;erremrn II no ceroµ;HHWHen µ;eHh npnnrrexaeT DHII
Mam1c nccrreµ;onaTerre11 II HnrrHeTcH oµ;HHM Im aKTyarrhHhIX HanpanrreHri 
uccrre;:i;oBamn'i Hµ;e1moii cpnmIKII. Brraroµ;apH aHarrHny orpoMHoro o6'heMa 
3KcrrepHMCHTa1IhHhIX µ;aHHhlX µ;ocTIIrHyTo nHa'IIITClihH0e II0HHMaHIIe 0CH0-
BHhIX CDOIICTD rrpou;ecca µ;crremrn Hµ;pa. XapaKTCplICTHKII Hµ;epHoro µ;ene

Hirn, TaKI1e KaK MaccoDhie pacnpeµ;erremrn ocKorrKon, pacrrpeµ;.erreHUH rrorr

HOII KHHCTII'ICCKO:ii 3HeprnH II MH0:il(CCTDCHH0CTII MrH0DCHHhIX HeHTpOHOD 

HHTCIHIPCTIIpyIOTCH, rrraDHhIM o6panoM, Ha 0CH0De p;Byx <peHOMerrorII'le
CKIIX rroµ;xoµ;on, K0T0!)hIC 0CH0DaHhl Ha Hccrreµ;oBaHIIII nonepXH0CTII Hµ;ep

HOii IIOTCHIJ;IIaJihHOii 3Heprirn D MH0roMepH0M npocTpaHCTDe µ;ecpopMau;Hii 
II Ha IIpHMeHCHHII CTaTIICTII'ICCKOR Moµ;err11, paCCMaTpHDaIO~eii nep0HT
H0CTh peammau;nn panml'IHhlX KOH<pHrypau;11ii: Hµ;pa D T0'IKC panphrna. 

Oµ;HaKO He nee CT0p0HhI µ;erremrn MoryT 6bITh o6'b5ICHCHhI 3TlIMil M0-

µ;errHMII. ,il;rrH II0HIIMaHirn rrpou;ecca µ;erreHIIHTpe6yIOTC5I nHaHIIH He T0JlhK0 

CTaTJI'lCCKIIX, HO II µ;1maMH'ICCKIIX CDOIICTD Hµ;epHoii MaTepnn µ;rrH IIlIIpOKOH 
o6rraCTII µ;ecpopMau;nii:. PanDHTHe 3KCnepHMCHTa1IhHOH TCXHHKII II0:JDOlIIIJI0 

rrorry•-nITh µ;aHHhie, llHTeprrpeTaIJ;HH K0T0phIX BillI0THYIO CBHnaHa C µ;HHa

MIIKOii µ;erreH1rn[l]. Hccrreµ;onaHIIH HII:3K03HepreTII'IeCKoro µ;erreHUH, DhlII0lI
HCHHhie n rrocrreµ;HHe roµ;hl, nny'leHHe KaHarron µ;erreHIIH, a TaK)Ke rroµ;po6-
HhIC nccrreµ;onamrn napHµ;0DhIX pacrrpeµ;erreHHll 0CK0lIK0D, 'ICTH0-HC'ICTHhIX 
3<p<peKTOB D DhIXoµ;ax 0CK0lIK0D, µ;Hcrrepcuii Hno6apHhlX pacrrpeµ;erreHHH no

CTaDHJIII H0DhlC D0ilp0ChI nepeµ; qJH3llKOH µ;erreHUH. Tax KaK cy~eCTDYIO~Ile 
Moµ;errH, rrp~TeHµ;yIO~lle Ha 0IIIICaHne p;HHaMHKII µ;erreHHH, p;aIOT npoTII

nope"IIIDhIC penyrrhTaThI, µ;rrH pernemrn pHµ;a rrpo6rreM: 0 BH3K0CTH Hµ;ep
HOH MaTepnn, rrpoHDJIHIOW:eiicH rrp11 µ;DH)KCHHH Hµ;pa nn ceµ;rronoii: T0'IKII K 
T0'IKC paapbrna, 0 nnaIIMoµ;eiICTDIIII M0µ;hI µ;erreHIIH C µ;pyrIIMII KOlilICKTil
DHhIMII CTerreHHMII cno6op;hl Hµ;pa (µ;IIIIOlihHhIMll Korre6aHHHMII, KOlilICK_TII
DHhIMII µ;DH:il(CHirnMII D HarrpaBlICHillI rreprreHµ;IIKYlIHpH0M OCHODHOH Moµ;e 

µ;erreHIIH) Heo 6xoµ;HMhl H0DhIC 3KcnepIIMCHTa1IhHhlC µ;aHHhle O Hil:JK03Hepre

TH'ICCK0M µ;erreHilll Hµ;ep. 
Op;HHM II:3 H0DhlX rroµ;xoµ;on µ;rrH 1my'leHHH Hµ;epHoro µ;erreHUH HBlIHCTCH 

Il3MepeHne MH0)KCCTDCHHhIX ')'-KDaHT0D, 11crryrn;eHHhIX KOppennponaHHhlMII 

napaMII 0CKOlIK0D. IlpoBeµ;eHHe TaKIIX 11ccrreµ;onaHHH CTarro D0:lM0)KHhlM C 
panDIITHCM conpeMCHHOii TCXHlIKll HnMepeHHH ')'-KDaHTOD - DhlCOK03cp<peK
TIIDHhIX 4n- ')'-CIICKTIJ0MeTp0D DhIC0K0ro panpeweHHH, a TaK)KC 6rraroµ;apH 
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HaKOIIlleHHOMY aKcnepIIMeHTaITbHOMY MaTepnaITy O cxeMaX ypoDHPII OCKOIT

KOB )];eITeHIUI H)];ep. 

IJ;eJiblO HaCTO.Jil.l.J,eH pa60Tbl HBIIJiaCb panpa60TKa HODOI'O nO)];XO)];lL K 
/-

IICCITe)];OBaHIIIO )];eITeHirn, naKITIO"IalOI.ll;CI'OCH D 1my•1emm conna)];aIOJJ.J;IIX xa

paKTepIICTil'IeCKIIX "}'-KDaHTOD, ncnymeHHhIX KoppeITnponaHHhIMII napaMII 

OCKOITKOB, II noITy'IeHIIe HOBhIX, 60ITee )];CTaITbHhIX xapaKTepIICTIIK cnoH

TaHHOI'O )];eITeHirn 252C f: HenaBUCIIMhIX BhIXO)];OB nap OCKOITKOD )];CITCHIIH II 

)];aHHhlX O naceITeHHOCTHX yponHeII B6ITII3U upacT ITUHHII )];ITH OCKOITKOD, 06-

pany10m11x aTn napbI. 

HayqHa.JI HOBH3Ha pa6oT, COCTaBHBIIIIIX )];IICCepTan;n10, 3aKITIO'Ia

eTCH B CITe)];yIOJJ.J;eM: 

1. Panpa6oTaH HODhill no)];XOA K II3Y'ICHIIIO HllnKoaHepreTIPiecKoro )];C

ITeHIIH, naKJIIO'IaIOJJ.J;IlllCH B IICCITC)];OBaHIIII conna)];aIOJJ.J;IIX xapaKTCJ)IICTil'IC

CKIIX "}'-KDaHTOB, ucnymeHHhIX KoppeIT11ponaHHhIMII napaMH OCKOITKOD. 

2. Panpa6oTaHa HODM MCTO)];IIKa on;eHKII IIHTem:IIDHOCTCII qJOTOITIIKOD 

B CIT02KHOM )];ByMepHOM cneKTpe 'Y - 'Y conna)];CHIIII. 

3. BnepBbie nOITJ'IeHbl He3aDIICIIMhIC DhlXO)];hl 135. nap HYKJIIl)];OD )];ITH 

Ilj.[TII pan)];eITeHu:rr no napH)];aM 252C f. 
4. BnepBbie noITy'IeHbl pacnpe)];eITeHirn MHO:iKe.CTBCHHOCTII HCHTpOHOD 

)];ITH nHTII pa3)];eITeHu:rr no 3apH)];aM 252C f 11 06Hapy2KeHo, 'ITO 70% co6bITIIII 

)];CITeHilj.[ C ncnapeHileM ceMII II 60ITee HeUTpOHOB npII 'ICTHOM pan)];eITeHHll 

no napH)];aM npoIICXO)];HT npn Ba-Mo pa3)];eITemm 252C f. 
5. BnepDbie Il3MepeHbI n naDIICIIMOCTII OT noITHOI'O _'IllCITa ncnapcH

HhIX HCHTpOHOB IIHTCHCIIBHOCTII nepeXO)];OD MC)K)];Y ypoDHHMII 6ITH:)KIIMI~ K 

IlpacT ITIIHIIII II noriy'IeHbI cpe)];HIIe yrITOBbie MOMCHThI, Ha6ITIO)];aCMhIX ypo

BHe:rr ocKOITKon: 104Mo, 144Ba, 138Xe I1 140Xe. 
IlpaKTnqecKa.JI u;eHHOCTh. 

1. IlpaKTll'ICCKaH 3Ha'IIIMOCTh pa60Thl IIJIITIOCTpIIpycTCH D03MO:iKHO

CTHMII panpa6oTaHHOll MCTO)];llKll IICCITC)];ODaHirn )];CJICHHH no COBIIct)];ctIOI.ll;IIM 

"}'-KBaHTaM )];ITH nOITJ'ICHirn HODhIX xapaKTepIICTIIK Hll3K00HepreTil'ICCKOI'O 

II cnoHTaHHOI'O )];CITCHIIJI H)];ep. 

2. Ilorry'IeHHhie HOBhle CIICTeMaTII'ICCKllC )];aHHhIC O BhIXO)];aX nap OCKOIT

KOB )];eITeHIIH II O 3aCCITCHHOCTHX ypoDHCll OCKOITKOD, o6panyIOJJ.J;IIX napbI, 

MOI'YT IICnOITh30BaTbCH )];ITH nponepKH pa3ITil'IHhIX MO)];CITCll II )];ITH noc:Tpo

CHIIH HOBhlX TeopeTIPICCKIIX MO)];CITCll )];CITCHIIJI JI)];ep. 

3. MeTO)];IIKa Il3Mepemrn conna)];aIOJJ.J;HX xapaKTepHCTil'ICCKIIX "}'-KDaHTOD, 

IIcnymeHHbIX KopperrnponaHHhIMII napaMII OCKOITKOD )];CITeHirn, M02KCT 6hlTh 
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npIIMCHCHa )];ITH aHamma COCTaBa )];CJIJIJJ.J;IIXCJI MaTepIIaITOB. 

Ha naw;HTY BbIHOC.JITC.JI CJie~y10w;ne OCHOBHhie penyJihTaTbI: 
1. MeTO)];IIKa I13Mepemrn IIHTCHCIIBHOCTCll qJOTOnIIKOB B ClIO)KHOM )];BY

MepHOM cneKTpe 'Y - 'Y conna)];CHilll. 

2. .UaHHhie O HenaBIICIIMhlX BhIXO)];aX 135 nap OCKOITKOB cnOHTaHHOI'O 

)];erremrn 252C f. 
3. Pacnpe)];erremrn MH02KeCTBCHHoc-:rn He:rrTpOHOB )];ITH nJITII pan)J;erreHIIll 

no napJI)];aM 252C f. 
4. .UaHHbie 06 IIHTeHClIDHOCTHX nepeXO)];OB MC2K)];Y ypoBHJIMII B6ITH3II 

npac:T ITHHIUI II O cpe)];HIIX yrITOBhlX MOMCHTax, Ha6rrIO)];aeMhlX yponHe:rr 

ocKOITKon: 104 Mo, 144 Ba, 138 Xe 11 140 Xe B nan11c11MOCTH oT noITHoro 'IH

CITa ncnymeHHbIX HCllTl)OHOB npn IIX o6panonaHHII. 

CTpyKTypa H o 6'beM ~nccepTau;nn 

.UuccepTan;Ilj.[ COCTOHT 113 BBC)];eHirn, 'IeTblpex I'ITaB II naKlIIO'IeHIIH. 06'beM 

)];HCcepTan;mI COCTaBITHeT 90 CTpaHIIn; MaIIIIIHOIIIICHOI'O TeKCTa, BKITIO'IaH 18 
pncyHKOB, 18 Ta6IT11n; II 6n6IT11orpa<p11'IeCKHH cnncoK 11n 122 HaIIMeHOBaHIIu. 

Anpo6au;n.JI pa6oTbI ~ 
OcHODHhie penyIThTaTbI )];IICcepTan:1111 /:(OKITa)];bIBaITHCh: 

Ha COBCJJ.J;aHIIII" Jl)];epHM cneKTpOCKOnllj.[ II CTPYKTypa aTOMHOI'O H)];pa"' 

CaHKT-IleTep6ypr, IIIOHh 1995 r.; 
Ha Me2K)];yHapo)];Ho:rr KOH<pepeHn;IIn "Exotic Nuclei and Atomic Masses", 

Arles, France, June 1995; 
Ha Me2K)];yHapo)];HOM KOH<pepeHn;Hn "Physics from Large '}'-Ray Detector 

Arrays", Berkeley, USA, August 1994; 
Ha Me2K)];yHapo)];Hou I'op)];OHOBCKou KOH<pepeHn;nn" Nuclear Chemistry", 

New London , USA, June 1995; 
Ha Me2K)];yHapo)];HOH IIIKOITe-ceM11Hape no qinn11Ke TH2KeJihlX IIOHOB, OHHH, 

.IJ:y6Ha, Mau 1993 I'.j 
Ha 12 conemaHIIII no qinnuKe )];eITeHIIH H)];ep, 06HnHcK, Poccmr, 1993 r.; 
Ha Me2K)];yHapo)];HOH KOH<pepeHn;nn "Dynamical Aspects of Nuclear -

Fission", Smolenice, June 1993; 
Ha Me2K)];yHapo)];HOu KOH<pepeHn;m1 "Nuclear Fission and Fission - Prod-: 

uct Spectroscopy", Grenoble, France, 1994; 
Ha Me2K)];yHapo)];HO:rr KoH<pepeHn;IIII EPS XV Nucl. Phys. Div. Conf. 

"Low Energy Nuclear Dynamics", St.Petersburg, Russia, August 1995. 
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Ily6JIHKa~HH 
OcHOBHbie penyrr1>TaT1>I AIICcepTa:u;1rn orry6rrIIKOBaHbI B 11 pa6oTax. llc

crreAoBaHira 6hlJ'III BhlIIOITHeHbI n rrepIIOA 1992-1995 r. 

CO)];EP)KAHME P ABOTbl 

Bo BBe~eHHH o60CHOBaHa aKTyarrbHOCTb BbIIlOITHeHHhlX B AIICcepTa

D;IIII IICCJ'IeAOBaHIIll, cqwpMyrrIIponaHa :u;errb pa6oTbI, OTMe'leHbI HOBbie IIO

rry'leHHbie penyrr1>TaTbI, II3J'IO::iKeHbI OCHOBHbie IIOJ'IO::iKeHmI, KOTOpbie BbIHO

C.llTC.ll Ha narn.IITY, II rrpIIBOAIITC.ll KpaTKOe COAep::iKaHIIe AIICCepTaD;IIII no 

rrranaM. 

B nepaoii rnaae CAerraH KpaTKHil o6nop HeK0Top1,1x penyrr1>TaToB IIC

c1i:eAOBaHIIll HIInKmmepreTII'lecKoro AerreHH.ll .llAep. PaccMoTpeHbI penyrr1,

TaThl 0KCIIepHMeHTaJ'IbHbIX IICCITeAOBaHIIII xapaKTepIICTIIK .llAepHoro Aerre

Hll.ll II ocHOBHhle TeopeTII'leCKIIe MOAerrII, KOTop1>1e IIcrrorr1,nyroTc.ll AIT.ll orrn

camrn panrrII'IHblX CTOpOH rrpo:u;ecca AerreHII.ll II o6'b.llCHeHII.ll 0KCIIepIIMeH

TaJ'IbHhlX penyrr1>TaTOB. 0TMe'laeTc.ll P.llA rrpoTIIBope'IIIIl cyrn.ecTnyrorn.nx 

Me::iKAY rrorrmKeHII.llMII pa.'3ITII'IHbIX MOAerreii. B naKrrro'leiine AerraeTc.ll BhlBOA 

0 Heo6XOAIIMOCTII HOBhlX, 6orree AeTaribHbIX 0KCIIepHMeHTaJ'IbHbIX IICCITeAO

BaHII.llX .JIAepHoro AerreHII.ll. · 

Bo BTOpou rJiaBe rrpIIBeAeHO OITIICaHIIe crreKTpOMeTpII'IeCKOll CIICTeMhl 

41r 1 - AeTeKTopoB OK-PIIA::iKCKoii Han;II0Harr1>Hoii rra6opaTopIIIr, Ha KOTO

poii 6hlITII BbIIlOJ'IHeHhl II3Mepemrn COBITaAaK>W.IIX ,-KBaHTOB npH CIIOHTaH

HOM AerreHHII 252C f, II MeTOAOB o 6pa6oTKII cneKTpoB , - 1 conrraAeHni'r.: 

CneKTpoMeTpn'IeCKM cncTeMa cocTo.llrra IIn 20 repMaHIIeBhlX AeTeKTO

pon C aHTIIKOMITTOHOBCKOll naW,IITOll. .il:eTeKTOpbl pacnorrararrIICb B BIIAe 

cq>ep1>1, ~ n;eHTp KOTOpoii IIOMern.arrC.ll IICCJ'IeAyeMblll IICTO'IHIIK. reoMeTpII

'ICCKM 0q>q>CKTIIBHOCTb CHCTeMbl COCTaBrr.llrra ~10%, 0HepreTII'leCKOe pan

perneHIIe - 2.5 K0B AIT.ll 1-KBaHTOB c 0HeprIIeii 1.3 M0B, nap~MeTp, xapaK

Tepnnyrorn.ri 0qiq>eKTIIBHOCTb aHTIIKOMIITOHOBCKOll narn.IITbI, COCTaBJ'I.llJ'I 

BCITII'IIIHY 0.55. repMCTII'ICCKII naKpbITblll IICTO'IHIIK 252C f AaBa~ 5 X 104 

ACITCHIIIl B CCKYHAY· BpeM.ll TOpMo2K.eHII.ll ocKorrKoB B IICTO'IHIIKC He npeBhl

rnarro 10-12 c. Bee naperIICTpIIpoBaHHble co6hlTII.ll C MHO::iKeCTBCHHOCTbK> 

1 -KBaHTOB, panHoii ABYM II Bhlrne, nanIIChlBarrIIcb Ha MarHIITHyro rreHTY 

co61>ITIIC na C06bITIICM. B 0KcrrepIIMCHTe 6hlrIO HaKonrreHO 2x109 TaKIIX co-

61>1TIIll. 

lln IICXOAHbIX AaHHbIX 6hlrr cqiopMIIpoBaH ABYMepH1>1ii cneKTp , - , co

BITaACHIIIl (E-r, xE-y2 = 4096x4096 KaHarroB). Ilpn nocTpoeHIIII ABYMCpHoro 
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cneKTpa co6hlTIIH c MHO::iKCCTBCHHOCTbIO ,-KBaHTOB N > 2 OTo6pa::iKamrcb . 

HCCKOITbKIIMII TO'IKatm. Bpc1rn connap;emrii COCTaBITHITO 200 HCeK. 

Penyrr1>TaT1>1 HaCTOlilll,Pii pa60T1>1 61,rmr rroriy,reHbI IIn o6pa6oTKII 0Toro 

CITO::iKHoro ABYMCpHoro crreKTpa, KOTOJ>blll cop;cpa;:arr HeCKOITbKO AeC.llTKOB 

TbIC.ll'I q>oTOITIIKOB . .il:rrH norry,remrn q>II3IPiecKoii IIHq>op1mn;IIu Heo6xop;u110 

61,rno npounBeCTII TO'lHblP o:u;eHKII IIHTeHCIIBHOCTeii q>OTOITIIKOB II KOp

peKTHO J'IPCTb q>OH. <t>oH B ABJMCJ>HOM CIIeKTpe ') - 'Y COBITaAeHirii IIMerr 

crroa;:Hyro cTpyKTYPY II cocToHrr rm ;ri;nyx KoMrroHeHT: q>oHOBbIX rpe6Hei'r, 

rraparrrrerr1>H1>1x oc.JIM E-r, II E12 , II rrra11;1rnro qiomt. <l>0Hon1,1e rpe6mr o6pa-

3YIOTCH npII perIICTJ),UJIIII COBIIal);aIOlll,IIX ')'-KBaHTOB, Kor11;a OAIIH ,-KBaHT 

norrronrnc.ll n GP-l);eTeKTope n pmyrr1>TaTe qioT00q>q>eKTa, a BTopoi'r ,

KBaHT IICilbITarr KOMIITOHOBCKOP paccClIHIIP. Tha11;Kuii q>OH con;ri;aeTCH B pe

nyrr1>TaTe perncTpaumr ABYX ,-KBaHTOB IICIIblTclBIIIIIX K01IIITOlIOBCKOe pac

ce.JIHIH'. 

<l>oH rr106oii J'IOKctJ'IbHOII o6rracTII ABYMCpHoro CIICKTpa naBIICIIT OT IIH

TCHCIIBHOCTCII II 0HeprIIII ,-KBaHTOB 6orrce _BhlCOKIIX 3Heprni'r, a TaK::iKP OT 

reoMCTJHill 11;eTeKTIIpy10w,eii CIICTPMbl II 0q>q>PKTIIBHOCTII K011IITOHOBCKOii 

narn.IITbI, II00TOMY AIT.ll KoppeKTHbIX OIJeHOK IIHTCHCIIBHOCTeii q>OTOIIIIKOB 

aHammIIpoBarrac1, BCH 06rracT1> ABYM<'pHoro crrcKTJm no3rre uccrre;ri;yeMoro 

IIIIKa. B pa6oTe 61,rnu BblIIOJ'IHCHbl ;ri;na napIIaHTa OIJPHOK IIHTeHCIIBHOCTei'r 

q>OTOIIIIKOB ,-, COBITaAPHIIii. B nepBOM napmtHTP npoBOAIIJ'IIICb Henocpe11;

CTBCHHbIC II3MepeHIIH q>OHa B OKpecTHOCTII IICCITCl];YCMOro IIIIKa . .il:rrH 3TOII 

uemr 11;errarrc.ll P.llA cpenon ABYMepHoro cneKTpa naparrrrcrrbHbIX ocHM (E1 ,, 

E-y2), II IIHTCHCIIBHOCTb q>OTOIIIIKa HaXOAIIJ'Iacb II3 amimma O;rJ;HOMPJ>HbIX 

CIICKTJ)OB cnepTOK 0TIIX cpcnon. 

BTopoii CUOCO 6 onpcAerieHIIH IIHTCHCIIBHOCTeii q>OTOIIIIKOB 3aKITIO'IarICH 

n annpoKCHMaIJIIII He6oribIIIIIX J'IaCTKOB ABYMepHoro CITCKTpa (25x25 Ka

Harron) amtmITIPICCKoii q>yHKIJIIeii . .il:rrH IICCIT<'AYPMoro J'IaCTKa ABYMCpHoro 

CIICKTpa q>opMIIponamrcb ero IIpOCKIJIIll Ha OCII II B crreKTpax npoPKIJIIii 

HaXOAHITIICb IJeHTpbl TlI)KCCTII DCCX IIMCIOlll,IIXC.ll IIIIKOB. <t>op1m ,-mIHIIii 

om1c1>marrac1, rayccoBCKIIM pacnpeAPITPHIICM. C Haii11;eHHbIMII nHa•1eHIIlIMII 

IJeHTJ)OB IIIIKOB II lI:JBeCTHbIMII AIICIICJ)CIIHMII CT}H>Irnacb annpoKCII1IIIpy

IOW.alI q>yHKIJII.ll, KOTopalI COCTOHITa U:1 cyMMbI Tpcx KOMIIOHPHT: IIPpBalI 

KOMilOHeHTa OillICbIBarra q>OTOIIIIKII, BTO}mlI - q>OHOBbIP rpcfimr II TJ>CTblI -

rrraAKIIII q>OH. IIapaMeTp1>1 q>yHKIJIIII: aMIIITIITJAbI rrpu 0KcnoHeHTax II K<>

aq>q>IIIJHCHTbI rrraAKOro q>OHa HaXOl];IIITIICb MPTOl];OM HcUIMPHbIIIIIX KBal);pa

TOB. Ha OCHOBC 0Toro MeTOAa OIIJ>Pl];PIT('HIIlI IIHTPHCIIBHOCTeii q>OTOIIIIKOB 
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6bma co3)J;aHa rrporpaMMa anT0MaT1r1ecKof1 o6pa6oTKII )J;ByMepHoro crreK-

. Tpa FIT-2S. Beeb )J;ByMepHbIII crreKTp pa36unarrc.11 Ha He6orrbrn11e o6rracTu 

u Ka2K)J;a.H o6rracTb arrrrpoKCIIMnponarracb )J;ByMepHoII q>yHKn;11e11. IlorrHa.H 

o6pa60TKa BKlIKPialla HeCKOllbKO rrpoCMOTpon crreKTpa C rrocrre)J;OBaTellb

HbIM C)J;BIIrOM Ha'Ialla rrpocMOTpa. B pe3yllbTaTe 6bma rrorryTJeHa Ta6rrnn:a 

ncex HaH)J;eHHbIX q>OTOIIHKOB "f - "f COBIIa)J;eHIIII, )J;ll.ll KOTOJ)hlX yKa3aHbI KO

Op)J;IIHaTbI (E-y.,E.n) II IIHTeHCIIBHOCTII. 

,I(rr.11 rrponepKII TO'IHOCTII rrorry,IeHHbIX on;eHOK IIHTeHCIIBHOCTeII q>OTO

IIIIKOB 'Y - 'Y COBIIa)J;eHIIII HCIIOllb30BalIIICb pa3lIIPIHbie nO)J;XO)J;bI. O)J;HH 113 

cnoco6on nponepKII 6bm ocHonaH Ha o6rn,nx cno11cTnax )J;erreHII.ll .ll)J;ep. 8qi
q>eKTHBHOH OKa3arracb nponepKa COOTHOWeHIIII Me)K)J;y IIHTeHCIIBHOCT.llMH 

conna)J;aIOIIIIIX -y-nepeXO)J;OB, KOTOJJbie ClIC)J;YIOT 113 o6IIIIIX CBOHCTB KaCKa)J;a 

-y-KBaHTOB, ncnycKaeMbIX TJeTHO-'IeTHbIMII .ll)J;paMII npII )J;eB036y)K)J;CHIIII npa

IIIaTCllbHbIX II Knamrnparn,aTCllbHbIX norroc. KpoMe Toro Ha)J;e)KHOCTb Ha

WIIX )J;aHHhlX nponep.11rracb cpaBHCHIICM IIHTCHCHBHOCTCII -y-nepeXO)J;OB )J;ll.ll 

pa3lllI'IHbIX OCKOlIKOB, KOTOpbie 6hllIII H3MepeHbI B HaCTO.llllICII pa6oTe, C 

aHarrorlI'IHbIMII )J;aHHbIMII, lIMCIOlll,IIMIICJI B lllITepaType. 

B TpeTbeH rJiaBe npnne)J;eHbI pe3yrrhTaTbI H3MepeHHH BbIXO)J;OB nap 

n:ropII'IHbIX OCKOITKOB )J;ll.ll n.llTII pa3)J;ClleHIIII no naj).H)J;aM 252C f, norryTJeH

Hbie ll30TOnHhlC pacnpe)J;ClICHil.ll OCKOlIKOB, pacrrpe)J;ClICHII.ll MHO)KCCTBCHHO

CTII HCHTJ)OHOB, arreMCHTHbie BbIXO)J;bI OCKOlIKOB II 3Ha'!eHII.ll cpe)J;HIIX 'IIICerr 

HeHTpOHOB, ncnapeHHbIX 113 OCKOlIKOB, B 3aBIICIIMOCTII OT .ll)J;epHoro 3ap.ll)J;a 

OCKOlIKOB. 

B pa6oTe 6brnII onpe)J;erreHbI He3aBHCHMbie BbIXO)J;bI 135 nap HYKITH)J;OB, 

cooTneTcTnyroIIIIIe n.HTII pa3)J;erreHII.llM no 3ap.H)J;aM 252C f: 
ZLf ZH = 46/52(P<l-Te), 44/54(Ru-Xe), 42/56(Mo-Ba), 

40/58(Zr-Ce), 38/60(Sr-N<l). 

BbIXO)J;hl nap OCKOlIKOB C 'IeTHbIMH 3Ha'IeHH.llMH MaCCOBbIX 'IHCerr onpe

)J;ell.lllIHCb H3 HHTeHcHnHocTeii: -y- 'Y conna)J;eHnn:, o6ycrronrreHHbIX 'Y - nepe

xo)J;aMn 2+ _. o+ n KaM)J;OM H3 .ll)J;ep. B TOM crry,rae, KOr)J;a O)J;IIH H:J napHbIX 

OCKOlIKOB HMerr HC'IeTHOe 3Ha'IeHHe MaCCbI, paccMaTp1rnarracb cyMMa HH

TeHCHBHOCTen: "f - "f COBna)J;eHIIH, o6pa3yeMbIX -y-nepeXO)J;OM 2+ -> Q+ B 

A-TJCTHOM .ll)J;pe II nceMH -y-nepexo)J;aMH, Be)J;yIIIHMll B OCHOBHOe COCTO.llHHe, 

n A-He'!eTHOM ocKorrKe. B crry,rae )J;nyx A-He'IeTHhlX ocKorrKon paccMaTpH

narracb cyMMa IIHTeHCHBHOCTeii: "f - "f COBila)J;eHHH no nceM B03MO)KHhlM 

KOM6HHaD;H.llM -y-rrepeXO)J;OB, BC)J;Ylll,HX n OCHOBHOe COCTO.llHHe n Ka)K)J;OM H3 

OCKOlIKOB. 
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lIHTeHCIIBHOCTII COBIIap;aIOI..QIIX rrepexop;on HaXO)l;IIlIIICb ITO IIHTeHCIIDHOCT.lIM 

COOTBeTCTDJIOI..QIIX q>OTOIIIIKOD rrocrre J'IeTa 3q>q>eKTIIBHOCTll perIICTpau;mI 

,-KBaHTOD p;eTeKTOpaMII II Bepo.lITHOCTII DHJTpeHHeII KOHBepclm .lip;epHbIX 

JpOBHeH. 

He::mBIICIIMhle DbIXO)l;bl nap OCKOlIKOD 6brnII rrorry'IeHhl n penyrrbTaTe 

HOpMIIpODKII ll3MepeHHbIX OTHOCIITellbHbIX BbIXO)l;OD C IICIIOllb3OBaHIIeM lIH

TepaTypHhlX 3KCIIepIIMeHTallbHhlX p;aHHbIX O HenaBIICIIMbIX BbIXOp;ax 113O

TOnOD 138,140 Xe, 142,144,146 Ba II 146,148Ce rrpII cnoHTaHHOM p;erremm 252C f[2]. 

B Ta6rrIIu;e 1 npep;cTanrreHhl HenaBIICHMbIX DbIXO)l;OD nap HJKlIII)l;OB )l;ll.lI 

Ba-Mo panp;erreHU.lI 252C f. Tanre · p;eTarrbHbie pacrrpep;erreHII.lI ocKorrKoB p;e

rreHII.lI II3MepeHbI nnepnhle p;rr.lI II.lITII pa:Jp;erremrn no nap.Hp;aM 252 C f. lIMeI0-

1..Qa.HC.lI B lIIITepaType IIHq>opMaIJ;II.lI O MaCCOBbIX pacnpep;erreHII.lIX OCKOlIKOB 

II O pacrrpep;erreHIIII MHmKeCTBeHHOCTII HeIITpOHOD COOTBeTCTDyeT lIHTe

rparrbHbIM xapaKTepIICTIIKaM p;erreHII.lI. Mn Ta6rrIIu; DblXO)l;OD nap HJKlIII)l;OB 

p;rr.lI n.lITII panp;erreHIIH no nap.Hp;aM 252C f 6brnII norry'IeHbI, nyTeM cyMMII

ponaHII.lI p;aHHbIX Ta6rrnu; no CTpO'IKaM II no CTorr6u;aM, II3OTOnHbie pac

rrpep;erreHII.lI )l;ll.ll p;eC.lITH :JlleMeHTOB, KOTOpbie npep;cTaBrreHbl Ha pncyHKe 1. 
Hep;ocTaIOI..QIIe n Ta6rrnu;ax BhlXO)l;hl nap OCKOlIKOB 6bllIII )l;OIIOlIHeHbl lIIIHeII

HOil IIHTepnOll.lIIJ;lleH nonepx,HOCTII BbIXO)l;OD nap OCKOlIKOB. TaKIIM o6pa:JOM 

p;rr.lI Ba-Mo panp;erreHII.lI 6bmII IIOlIJ'IeHbI DbIXO)l;bI nap ocKOlIKOD c 139 Ba. 
B pa6oTe rrponep;eHo cpanHeHne IIOlIJ'IeHHbIX 1moTOIIHbIX pacnpep;erreHnn 

C p;aHHhlMII KOMIIIIll.lIIJ;lIOHHOil pa60Thl[3]. B rrpep;rrocrrep;HeM CTpO'IKe Ta-

6rrIIIJ;hl 1 npep;cTaBrreHbI HenaDIICIIMble DhlXO)l;bl pa3lIII'IHb;IX II3OTOIIOD 6a

pll.lI, D rrocrrep;HeM CTpO'IKe p;aHhl cpep;HIIe BelIII'IIIHbl 'IHCell IICIIapeHHhlX 

HeHTpOHOD npII o6panonaHIIII 3TIIX II3OTOIIOB. 

liccrrep;yeMhle napbI ocKorrKoB o6pa:JyroTC.lI rrocrre IIcrrapeHH.lI orrpep;erreH

Horo 'IIIClla MrHOBeHHbIX HeIITpOHOD II3 rrepDII'IHbIX OCKOlIKOD. Ilo:JTOMY 

npocyMMIIpOBaB BhlXO)l;bl nap OCKOlIKOB, COOTBeTCTDYIOI..QIIe 0, 1, 2 II T.)l;. 

3MIICCIIII HeHTpOHOD, Mbl IIOlIJ'IIIlIII pacrrpep;erreHII.lI MHO)KeCTDeHHOCTII HeII

TpOHOB p;ll.ll II.lITII pa:Jp;erreHIIM no nap.Hp;aM 252C f, KoTopbie rrpep;cTanrrettbI 

• Ha pIICJHKe 2. Bepo.lITHOCTII ncrrapeHH.lI n-HeHTpOHOD (Pn) p;aHhl D ~THocn

TerrbHbIX ep;IIHIIIJ;aX. ,I(ll.ll nccrrep;yeMbIX pa:Jp;erreHIIM ITO nap.lip;aM, KOTOpbie 

cocTaDrr.lIIOT ~40% OT ncex p;erreHIIM 252C f, oKorro 70% co6bITIIM c IIcnape

HIIeM ceMII II 6orree HeHTpOHOB rrpoIICXO)l;.lIT rrpII Ba-Mo panp;erreHIIII. 
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PHc.1 l130TOIIHLie pacrrpe,n:eJieHIIJI OCI{OJIROD ,n:eJieHIIJI 252C f. CnJio

IIIHLIMII ClIMDOJiaMII rrpe,n:cTaDJieHLI peaym,TaTLI HaCTOJIIUefi pa6oTLI, OTRpLI

TLIMII ClIMDOJiaMII - He3aDIICIIMLie BLIXO,n:LI OCI{OJIROB, IIOJIJ'IeHHLie B pa6.[2]. 
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PHc.2 Pacrrpeµ;erremrn MH02KeCTBeHHOCTII He:iiTpOHOB µ;rrJI IIJITII pa3µ;e

rreHIIH rro 3apJIµ;aM 252C f. JlIIHIIJIMII II306pa2Kem,1 pe3ym,TaThl arrrrpoKCII

Man;IIII 3KCIIepIIMeHTaJibHbIX TO',IeK rayccOBCKIIMII KpIIBblMII. BepO.lITHOCTII 

IIcrrapemrn HeiiTpOHOB (Pn) µ;aHbl B OTHOCIITeJibHhlX eµ;IIHIIn;ax. 
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:J 
I 

l:l 

1 .l 
'1· 

BhlIIOJIHeHO cpaBHeHIIe arreMeHTHhlX BhlXO)];OB, rrorry'IeHHblX cyMMHpo

BaHIIeM Ta6m1u; BbIXO)l;OB rrap OCKOJIKOB, C aHarrorlI'IHbIMlI µ;aHHblMlI, lI3Me

peHHbIMII B µ;pyrIIX pa6oTax. 

Orrpeµ;erreHbI 3Ha"1emrn cpeµ;nnx 'IIIcerr Hei'1Tponon, 11crrapenn1,1x 113 ocKorr

KoB (v( Z)), B 3aBIICIIMOCTII OT JIµ;epnoro 3apJIµ;a OCKOJIKOB. IIorry'IeHHhle pe-

3YllbTaThl 1mo6pa2KeHbI Ha pucyHKe 3. Ha aTOM 2Ke p11cynKe rrpeµ;cTanrreHhl 

BeJIII'IIIHhl cpep;HIIX IIOJIHhlX 'IIICeJI 11crrapeHHhlX neiiTpOHOB (Vtot) B 3aBII

CIIMOCTII OT JI)];epHOrO 3ap.llp;a TJI)KeJioro OCKOJIKa, KOTOpbie 6hlJIII HaHp;eHhl 

Im II3MepeHHbIX pacrrpeµ;erreHI:Ili MHO)KeCTBeHHOCTII neiiTpOHOB (pnc. 2), B 

cpaBHeHIIII C pe3yJibTaTaMII pa60Thl[4]. 

4,5 

4,0 ~ ~ $- ~ 1I I 3,5 f- • ~ 

3,0 f- ? ! ? 2,St • 
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:t: 

1,0 f- I 
0,5 t I 

I I I I I I I I I I I 

40 42 44 46 48 50 52 54 56 58 60 

z 
PHc.3 3aBIICIIMOCTb BeJIII'IIIHhl cpeµ;nero 'IIICJia neiiTpOHOB, ncrrapeH

HbIX 113 OCKOJIKOB, OT 3apJIµ;a OCKOJIKOB: CIIlIOIIIHhlMlI Kpy)KKaMn lI306pa

)KeHhl pe3yJibTaThl HaCTOJIID;eii pa60Thl. 

3aBIICIIMOCTb IIOJIHOro cpeµ;nero 'IlICJia IICIIapeHHbIX neiiTpOHOB )];JIJI IIJITII 

pa3µ;errenIIii no 3apJIµ;aM 252C f OT JIµ;epnoro 3ap.llp;a TJI)Kerroro ocKOJIKa: 

OTKphlTblMII KPY)KKaMII }J;aHhl pe3yJibTaThl HaCTOJIID;eii pa60Thl, Tpeyrorrb

HIIKaMII - pe3yJibTaThl pa60Thl[4]. 
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Ha6mo;a;aeMhle naphl BTOpII'IHhlX OCKOlIKOB o6pa3yIOTC.lI B pe3yllhTaTe 

;a;eB036y2K;a;eHII.lI nepBII'IHhIX OCKOlIKOB, II noaToMy norry'IeHHhie B HallIIIX 

0KCnepIIMeHTax Ta6JIIIIJ;hl BhIXO)];OB nap BTOpII'IHhlX OCKOlIKOB co;a;ep2KaT 

IIH<pOpMaIJ;IIIO O MaCCOBhIX II 0HepreTII'IeCKIIX pacIIpe;a;erremrnx nepniI'IHhIX 

OCKOlIKOB. Hamn ;a;aHHhle no3BOll.lIIOT npoBep.lITh npe;a;cKa3amrn pa3llll'IHhIX 

Teopnii:, a TaK2Ke II3Blle'Ih pacnpe;a;erreHII.lI nepBII'IHhIX OCKOlIKOB CTpO.lI rn

noTe3hl o xapaKTepe 0TIIX pacnpe;a;erreHIIII. 

B pa6oTe norry'IeHhl napaMeTphl MaCCOBhIX II ;:JHepreTII'IeCKIIX pacnpe

;a;erreHIIll nepBII'IHhIX ocKOlIKOB: Xe-Ru, Ba-Mo II Ce-Zr B pe3yrrhTaTe amt

lIII3a Ta6JIIIIJ; BhlXO)];OB nap BTOpII'IHhIX OCKOlIKOB. AHalIII3 6hlll BhIIIOlIHeH 

B npe;a;norro2KeHIIII, 'ITO MaCChl II 0HeprIIII nepBII'IHhIX OCKOlIKOB pacnpe;a;e

rreHhl no rayccy. ,Il;rr.lI Xe-Ru II Ce-Zr pa3;a;erreHIIII 0KcnepuMeHTallhHhle ;a;aH

Hhle xopomo onIIChlBaIOTC.lI o;a;Hoii: Mo;a;oii: ;a;erremrn, ;a;rr.lI KOTopo11 Haii:;a;eHHhle 

nerrII'IIIHhI TI( E 6rru3KII K II3BeCTHhIM 3Ha'IeHII.lIM TI( E npn cnoHTaHHOM 

;a;erreHIIII 252C f. ,Il;rr.lI onucaHII.lI ;a;aHHhIX Ba-Mo pan;a;erremrn noTpe6onarroch 

npe;a;norro2KIITh, 'ITO KpoMe o 6hI'IHOH MO)];hI ;a;erremrn c TI( E 1 = 189 M0B 

cyni;ecTnyeT BTOpa.lI Mo;a;a ;a;erreHII.lI, KOTOpa.lI IIMeeT t3Ha'IIITellhHO MeHhmyIO 

nerrII'IIIHY norrHoii: KIIHeTu'IecKOII 0HeprnII ocKOlIKOB (TI( E2 = 153 M0B) II 

;a;aeT 3Ha'IIITellhHhIH BKrra;a; .B qwpMIIpoBaHIIe CaMhIX rrerKnx nap BTopw1-

HhIX Ba-Mo ocKOlIKOB. 

B 'IeTBepTOH rnaae ;a;aH KpaTKIIH o63op penyrrhTaToB IIccrre;a;onaHIIII 

yrrrOBhlX MOMeHTOB OCKOlIKOB p;erreHII.lI. 0TMe'IeHo, 'ITO Ht3J'IeHIIe COBna;a;a

IOIIJ;IIX ,-KBaHTOB, IIcnyni;eHHhIX IIt3, p;Byx O)];HOBpeMeHHO <,>6pat30BaBmII~C.lI 

OCKOlIKOB, .lIBll.lieTC.lI xopomIIM cnoco6oM IICcrre;a;oBaHII.lI yrrrOBhIX MOMeHTOB 

OCKOlIKOB, TaK KaK not3BOll.lieT norry'IIITh Han6orree norrHyIO IImpopMaIJ;IIIO, 

xapaKTepu3y10ni;y10 yrrroBhie MOMeHThI OCKOlIKOB. 

IIpe;a;cTanrreHhI penyrrhTaThl unMepeHIIII IIHTeHCIIBHOCTeii: nepexo;a;oB 

Me2K;a;y ypoBH.lIMII n6rrunu IIpacT JIIIHIIII p;rr.lI . unoTonoB: 138 Xe, 140 Xe II 
144Ba, Kor;a;a 0TII II30TOnhI o6panyIOTC.lI B napax C pat3lIIPIHhlMII ;a;onorr

HIITellhHhIMII OCKOlIKaMH, COOTBeTCTBeHHo, Ru II Mo, TO eCTh nocrre Iicna

peHII.lI pa3lIII'9:HOro 'IIIClla HeHTpOHOB II3 nepBII'IHhlX OCKOlIKOB (11101). IIo 

IIt3MepeHHhIM IIHTeHCIIBHOCT.lIM ,-nepexo;a;oB 6hlllll onpe;a;erreHhl 3acerreHHO

CTII ypoBHeii: ocKOlIKon: 138 Xe, 140 Xe, 144 Ba II norry'IeHhI cpe;a;HIIe 3Ha'IeHII.lI 

cnIIHOB, Ha6rr10;a;aeMhIX ypoBHeii:( < I, > ), D tlaBIICIIMOCTII OT 'IIIClla IICna

peHHhIX Heii:TpoHOB (cM. pIIc.4). Ifo npe;a;cTaBrreHHhlX Ha pucyHKe 4 3a

BIICIIMocTeii: crre;a;yeT, 'ITO )];ll.lI Hccrre;a;yeMhIX T.lI2KellhlX OCKOlIKOB nemI'IIIHhl 

yrlIOBhlX MOMeHTOB, YHOCHMhIX ,-KBaHTaMII, Marro 3aBIIC.lIT OT 'IIIClla IIcna-
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peHHhIX HeiiTpOHOB, TO eCTh OT :meprnn Bon6y2Kp;emrn nepBIPIHhlX OCKOll

KOB. Peryrr.lipHhIP Korre6amrn cmrnon( < 1-y > ), no-nn;a;m,rnMy, OTpa)KaIOT 

II3MeHCHII.lI cnIIHOB nepmrIHhIX OCKOlIKOB D naBIIC:IIMOCTII OT IIX Macchi, 

TaK KaK namICIIMOCTII CIIIIHOB( < 1-y >) OT 'IIIClla ncnapeHHhIX HeHTpOHOB 

onpe)];ell.lilIIICh )];ll.lI op;HIIX II Tex )Ke .lI)];ep. Ilocrre )"IeTa yrrroBhlX MOMeHTOB, 

YHOCIIMhIX 1-.ffHOBeHHhlMII HeiiTpoHaMII, Hamn p;aHHble no3BOll.lIIOT c;a;erraTb 

BhIBOp; 0 pocTe yrrroBbIX MOMeHTOB nepmPIHhlX OCKOlIKOB Xe II Ba C yBelIII

'ICHIIeM ux ::rneprnn no::i6y)K;a;emrn, 'ITO Haxop;IITC.lI B corrracIIn c npe;a;cKa

::iaHII.lIMII cyni;ecTBYIOllIIIX Mop;erre11 cpopMIIponamrn cmrna OCKOlIKOB[5]. 

<I> 10 
y I ■ 144Ba 

91-- 0 138Xe 

SL I -,- ... 140Xe 

7 I- I ......______ 
-,- ~ T ----..___ 

61--

I 

s ~ 2----?~ ~ ~,,/A 

:LV 
2 3 4 5 6 

vtot 

Puc.4 3amICIIMOCTII yrrronhlX MOMCHTOB, YHOCIIMhIX ,-KBUHTaMn, p;ll.lI 

ocKorrKon: 138 Xe, 140 Xe n 144 Ba OT -qncrra HeiiTpoHoB, ncnapeHHhIX 1m nep

BWIHhIX OCKOlIKOB npn o6pa30Bamm 0TIIX II30TOnOB. 

lIHTeHCIIBHOCTH nepexo;a;on MC)Kp;y non6y:a~p;eHHbIMII ypoBH.lIMII 6hlllll 

TauKe H3MepeHhl p;ll.lI 104 Mo npu o6pa::ionamm :noro ocKorrKa c panmPI

HhIMH H30TOnaMII 6aprrn (Ana = 138-148) II )];lIH 'ICTHblX II30TOnoB 6ap1rn, 

KOTOJ>hlC o6pa3yIOTC.lI D napax C 104 111 o. 
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Puc.5 3Ha'femrn cpeµ;m1x yrrrom,1x MoMeHTOB, Ha6moµ;aeMbIX ypoBHeii 

OCKOilKOB 104 Af o (pIIC. a) II µ;onorrHIITellbHbIX K HIIM OCKOlIKOB Ba (pIIC. 

b), o6pa::rnnanurnxc.ll nocrre IIcrrapeHII.lI pa3lIII'fHoro 'fIIcrra HeHTpoHoB (v1o1) 
. Im nepBII'fHbIX OCKOlIKOB. Ha pIIC. C) )J;aHbl cyMMapHbie yrlIOBbie MOMeHTbI 

nap OCKOlIKOB Mo - Ba: cnrrolllHbIMII KPY)KKaMII - < Ir >Mo+ < Ir > Ba, 
OTKpbITbIMll KpJ)KKaMII - cpeµ;HIIe yrrroBbie MOMeHTbl nepBII'fHbIX OCKOlIKOB • 
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IIorry>IeHHbie ll3 ll3MepeHHbIX IIHTeHCIIBHOCTell nepexoµ;oB cpeµ;HHe Be

lIWUIHbl yrlIOBbIX MOMeHTOB, Ha6moµ;aeMbIX ypoBHell 104 MO H ll30TOnOB 

Ba, D mtBIICllMOCTII OT 'UIClla HeHTpOHOB, IICnapeHHblX II3 nepBII'flibIX 

ocKOlIKOB npu 06pa3onamm uccrreµ;yeMbIX nap, npeµ;cTaBrreHbl Ha pucyH

Kax 5a II 5b. KaK BII)];HO 1!3 3TIIX pIICJHKOB, )];ll.ll 3TIIX OCKOlIKOB pocT 

yrrronoro MOMeHTa ( < Ir >) C yBelIII'feHIIeM MHO)KeCTBeHHOCTII HeHTpOHOB 

Ha6moµ;aeTcJI B µ;uana3oHe OT O µ;o 5 •• Jl:ll.ll OKOJIKoB,. o6pa3oBaHHbIX nocrre 

ncnapeHII.lI 6orree nJITII HenTpOHOB, yMeHblllaIOTC.lI 3aceJieHHOCTII ypoBHeH 

C BbICOKIIM CIIIIHOM, TO eCTb yMeHblllaeTC.lI < Ir > C poCTOM Vtot• Y'feT 

yrrronoro MOMeHTa, yHocuMoro ucnapeHHbIMII HeMTpoHaMu, H3MeHJieT aTy 

3aBIICIIMOCTb (cM. puc. 5c). Ilpu Vtot > 5 yrrroBOH MoMeHT nepBII'flibIX 

OCKOlIKOB OCTaeTC.lI npIIMepHo IlOCTO.lIHHbIM. Mbl npeµ;norraraeM, 'ITO Ta

Koe noneµ;eHIIe yrlIOBbIX MOMeHTOD MO)KeT 6bITb CB.lI3aHO C npO.lIBlleHIIeM 

µ;nyx Moµ; µ;erreHII.lI npII Ba~Mo pa3µ;erreHIIII 252Cf. IIpII Vtot > 6, TO ecTb 

npu 60llbllllIX 3HeprII.lIX D036y2Kµ;eHII.lI nepBII'flibIX OCKOlIKOB, cnuH, YHOCll

MbIII HeIITpoHaMII, npeBbilllae'!' )J;OlIIO CITIIH<!, YHOCIIMOro ')'-KBaHTaMll. 

B naKJIIO'IeHHH npIIBeµ;eHbI OCHOBHbie'pe3yllbTaTbl, norry'feHHble B ·µ;uc

cepTau;uoHHOII pa6oTe: 

1. Pa3pa6oTaHa, uccrreµ;onaHa u npIIMeHeHa MeToµ;uKa o6pa6oTKII ClIO)K

Horo µ;nyMepHoro cneKTpa ')' - ')' connaµ;eHIIH. KoppeKTHble ou;eHKII IIHTeH

CIIBHOCTeH q>OTOnIIKOD 6bll!II norry'feHbI 6rraroµ;ap.ll TIIJ;aTelil,HOMY y'feTy 

cpoHa B OKpeCTHOCTII IIccrreµ;yeMoro nIIKa, o6pa30BaHHOro KaK COBnaµ;a

IOIIJ;IIMII ')'-KBaHTaMII, 3Hepnrn KOTOpbIX He nOlIHOCTbIO Dbip;err~rnacb B µ;e

TeKTope, TaK II co6bITII.lIMII, B KOTOphlX 3HeprII.lI oµ;Horo ')'-KBaHTa norr

HOCTbIO norlIOTIIllaCb B µ;eTeKTope, a BTOpOH ')'-KBaHT IICnbITarr KOMnTO

HOBCKOe pacceJIHUe. BbilIII BblnOJIHeHbI µ;Ba BapIIaHTa ou;eHKII IIHTeHCllBHO

CTeH q>OTOnIIKOB. B nepBOM BapuaHTe npoBO)J;IIlIIICb II3MepeHII.lI cpoHa B 

OKpecTHOCTII uccrreµ;yeMoro nuKa. BTopoH napuaHT 3aKJIIO'farrcJI B annpo

KCIIMau;IIu He60llblll1IX y-qacTKOB µ;ByMepHoro cneKTpa aHalIIITII'feCKOH cpyH

KIJ;UeH. To'fHOCTb II Haµ;e2KHOCT1> norry'feHHbIX ou;eHoK IIHTeHCIIBHOCTeH cpo

TonIIKoB nponepeHa conocTaBJieHIIeM HalllIIX µ;aHHbIX 06 IIHTeHCIIBHOCT.lIX 

nepexoµ;oB Me)Kµ;y B036y2Kµ;eHHbIMII ypoBH.lIMII )];ll.ll pa3JIII'fHbIX OCKOlIKOB C 

aHarrorII'fHbIMII µ;aHHbIMII, UMeIOiu;llMIIC.lI B lIIITepaType, II nyTeM ycTaHO

BlleHU.lI corrraCII.lI HalllIIX µ;aHHbIX C pe3JllbTaTaMII, BbITeKaIOIIJ;IIMII II3 06-

Iu;IIX CBOIICTB KacKaµ;a ')'-KBaHTOB, ncnycKaeMbIX 'feTHO-TJeTHbIMII .llp;paMII 

npII µ;eB036y)Kµ;eHIIII ypoBHeH npaiu;aTellbHbIX II KBa3IIBpaiu;aTellbHbIX no-
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lI0C. 
2. BnepBhle norry'IeHhl He::mBIICUMhle BhIX0IJ;hl 135 nap HYKlIHIJ;0D, K0T0-

phie 06pany10Tc.H npII cnoHTaHH0M p;erremrn 252C f. chu naphI cooTneT

CTBYIOT n.HTII panp;erremrnM no nap.Hp;aM 252C f: 
Zi/ZH = 46/52(Pd-Te), 44/54(Ru-Xe), 42/56(Mo-Ba), 40/58(Zr-Ce), 
38/60(Sr-Nd). 

Hap;e2KHOCTh p;aHHhIX 6hrna ycTaH0BlleHa nyTeM cpaBHCHIUI H30T0nHhIX 
pacnpep;erreHHH II :JlleMeHTHhIX BhIX0IJ;0B 0CK0lIK0D C lIIITepaTypHhIMH p;aH

HhIMH. 

3. BnepBhie norry'IeHhI pacnpep;erremrn MHO)KeCTBCHH0CTII Hei'ITpOHOB 

p;rr.H n.HTII nap.HIJ;0BhIX panp;erreHIIH 252C /. Pacnpep;erreHH.H MH02KecTneH

H0CTH HeHTpOHOB Henocpep;CTBeHH0 crrep;yIOT H3 p;aHHhIX 0 BhIX0p;ax nap 

0CK0lIK0B. IlepBhie M0MeHThl norry'IeHHhIX pacnpep;erreHIIII ( cpep;HIIe •rncrra 
Heii:TpoHOB). p;ll.lI Pd-Te, Ru-Xe, Mo-Ba H Zr-Ce panp;errem1ii: no nap.Hp;aM 
xoporno corrracy10Tc.H c penyrrhTaTaMII p;pyrIIx pa6oT. 

4. Bnepnhle 06Hapy2KeHo, 'ITO 70% co6hITHH p;erremrn c HcnapeHHeM 
ceMII H 6orree HeHTpOHOB npn 'IeTH0M panp;erreHIIH no nap.Hp;aM npoIICX0IJ;HT 

npu Ba-Mo panp;erreHHH 252C f. 
5. Ilorry'!eHhI cpep;HIIe BerrwIHHhI •urcerr HettTpoHon, m:napeHHhIX II3 

0CK0lIK0B, B naBIICIIM0CTII OT .Hp;epHoro nap.Hp;a 0CK0JIK0D. 
6. BnepBhie H3MepeHhI D 3aBHCIIM0CTII OT norrHoro 'IHClla HcnapeHHhIX 

HeHTpOHOB HHTeHCIIBH0CTH nepexop;0B Me2Kp;y ypoBH.lIMH n6JIH3II rrpacT lIII
HHH II norry'!eHhI cpep;HIIe 3Ha'IeHH.lI yrrr0BhIX M0MeHT0B 0CK0lIK0B ( < 1-y >): 
104 Mo, 144 Ba, 138 Xe II 140 Xe. IIorrr1eHHh1e penyrrhTaThI p;rr.H ocKorrKoB 
144Ba, 138 Xe II 140 Xe corrracyroTc.H c rrMeIOIIIHMHC.lI npep;cTanrreHH.HMII o 
pocTe CIIIIHa nepBH'IHhIX 0CK0lIK0D C ynelIH'IeHHeM IIX 3HeprHH non6y2Kp;e

HH.lI. ,I(aE:Hhie 06 yrrroBhIX M0MeHTax 104Mo-Ba nap p;aroT 6orree crrmKHYIO 
naBHCHMOCTh yrrroBhIX M0MeHT0D nepDII'IHhIX QCK0lIK0D OT IIX 3HeprmI D03-
6y2Kp;eHII.lI. 
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