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3KcnepnMeHTanbHbie . .naHHhie, nonyqaeMbie B nccne.noaaHI!liX, 

CBli38HHb!X C CIIHTe30M II H3y'leHI!eM CBOilCTB HOBbiX sneMeHTOB
1 

liBnliiOTCli HCXOAHhiMH IIpH peiUeHHH uenoro pliAa 38!!8'11 CTOliiUHX 

nepen liAepHoll ~H3HKoll. B nepayro O'lepeAb STO OTHOCIITCli K npo-

6neMe CTa6HnbHOCTH CBepxTSIJKenbiX liAep, K Bblli~HeHHID BOIIpOca: 

cyiUeCTByeT nn npHHUIIIIHanbHbill npenen nepi!OAH'IeCKOil CI!CTeMbl 

sneMeHToa? HaKonnenne naHHhlX o caollcTBax pacnaaa naoTonoB 

HOBbiX- sneMeHTOB II03BOnliT T8KJKe BblliBI!Tb 06IUHe 'lepTbl B CTpyK-

Type SIAep H nony'II!Tb MaTepnan AnSI pa3BIITI!li H COBepiUeHCTBOBa

HHli" Teopi!H BHyTpHli!lepHOI'O ABHJKeHI!li HyKnOHOB. llanee, onpenene

HHe XIIM!I'IeCK!IX CBOi!CTB HOBbiX sneMeHTOB II03BOnHT C03ll8Tb npa

BIInbHbie .npe.ncTaaneHHli. o !lepnoni!'IHOCTH KOH~nrypaunll aToMHbiX 

sneKTpOHOB li !l8CT1 cneaoBaTenbH01 B03MOiKHOCTb npeACK83biB8Tb 

XliMI!'IeCK!Ie CBOilCTB8 eme He!I3BeCTHblX sneMeHTOB. 

J1a BCeX llOCTyiiHbiX B H8CTOSIInee BpeMSI MeTOAOB CliHTe3a 

/ 
HOBbiX sneMeHTOB Han6onee nepcheKTIIBHbiM liBnlieTCli HCIIOnb30Ba-

H!Ie SiaepHbiX peaKUHil1 B03HHK8IDIUHX llp!I B38HMOAeilCTB!III li!lep C yc

KOpeHHb!Mli TliJKenbiM!I liOH8Mli •. npenMyiUeCTBa STOI'O MeTana nepea 

BCeM!I OCTanbHbiMH COCTOliT B TOM 1 'ITO OH aaeT B03MOJKHOCTb: 

a) HMeTb ~THOC!ITenbHO 6onbiUOll Bb!XOA KOHe'IHOI'O nponyKTa B o6-

naCTH -CBepXTSIJKenbiX liAepj 6) nony'I8Tb llpOAYKT C 38Jl8HHb!Mli Z 

li A 1 MliHYli CT8A!I!I HaKonneH!Ili npoMeJKyTO'IHbiX IIpOAYKTOBj B) OT

nenSITb KOHe'IHhlil llpOAYKT B npouecce era IIpO!I3BOACTB8 B SIAep

HOil peaKUIIII OT MaTepnana M!IIU8HII1 'ITO II03BOnSieT IIp!IMeHSITb 

/1-3/ 
SKCIIpeCCHbie MeTOllbl perHCTpaU!Ili 
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B ncnapnTenhHbiX peaKUHSIX aa TSIJKenbiX noaax .cnaTe:'lnpoBaHbi 

ll30TOIIbl Tpex HOBbiX aneMeHTOB C . Z = 102, 103 li 104 ·(Kyp'l&TO

Bllli) 1 a TSKlKe HOBbie ll30TOIIbl yJKe ll3BeCTHbiX TpaacypaHOBbiX ane-

MeHTOB ( Cf, Es, Fm, Md ). 3TH pa6oTbl Bb!IIOnHeHbl B OCHOBHOM 

B na6opaTopnn SiaepHbiX peaKunli 06oeanaeaaoro nacTnTyTa SiaepHbiX 

nccneaosaanii, B · lly6ae·, a TaKJKe B Paanaunoaaolt na6opaTopnn 

nM.· a.noypeaca KanntjlopaniicKoro yanaepcnTeTa B EepKnn (CiliA) 

aa npoTHJKeHnn nocneaanx aecHTn neT. 

MexaanaMbi aaanMoaeiicTanSI ycKopeHHbiX THJKenbiX noaoa 

C THJKenbiMll S!Ap8Mll BeCbMa pa3H006pa3Hb!1 a BepOHTHOCTh o6pa30-
-8 

BSHliH 8TOM8 HOBOrO aneMeHTa O'leHh Mana; OHB COCTaBnHeT 10 -
-10 . 

10 OT o6mero 'lliCna SiaepHbiX B38liMOAeliCTBnli. noaTOMy Bbiaene-

Hlle a#eKTa pacnaaa Hapa HoBoro aneMenTa conpHJKeao.co aHa'li!Tenh

HbiMH 3KCIIepnMeHT8nhHbiMll TPYAHOCTHMH1 a caM tjla~T CliHTe3a Tpe-

6yeT TIIIaTenhHO 0.60CHOB8HHblX AOK838TenhCTB1 !!CIIOnh3YIOIIlliX paa

nii"'Hbie MeToabi. naeaTn¢nKaunn. 

B HSCTOHIIIeii anccepT8Ullll OIIliCbiBSIOTCH OIIb!Tbl 0 B KOTOpb!X 

6binll BIIepBbie CliHTe3llpOB8Hbl ll30TOIIbl aneMeHTa 103 C M!iCCOBb!Mll 

'lncnaMn 256 u 257 u nay'leHbi xapaKTepncTnKn nx pacnaaa. HoMnMo 

aToro paccMaTpliBSIOTCH .BOIIpOCbl 0 CBH3aHHbie C I!bi60pOM MeTOAOB 

naenTntjlnKaunn n oueHKofi ce"!eanii ncnapnTenhHhlX peaKunii aa TH

JKenbiX liOH8X0 KOTOpb!e SIBnSinliCh liCXOAHb!Mll npn IIOCTSHOBKe OIIliCbi

BSeMbiX 8KCIIepnMeHTOB0 nony'leHHbie B OIIbiTSX peaynhTBTbl COIIOCTSB

nSIIOTCSI C UMe!OIIIliMIICH aaHHb!Mll 0 paAHOSKTll.BHbiX CBOHCTBBX TSilKen!>IX 

aneMeHTOB. npoBOAliTCSI TaKJKe aHanna apyr!IX pa6oT, B. KOTOpbiX 

nccneaoaancH aneMenT 103. · 

. nepBaSI rnaBa cocTonT na 'leTbipex paaaenoa •. B nepBoM paaaene 

npnaoaSITCSI o6m11e caeaeanH, KacaromnecSI npo6neMaTnKn nanpaane

anfi, CBSiaaHHbiX c cnHTeaoM HOBbiX aneMeHTOB. CpaannTenhHbiii ananna 

ncnonhayeMbiX a aacTOSIIIIee apeMSI cnoco6oa cnnTeaa, a nMeauo, 

HaKonnenne TpaacypaHOBbiX sneMeHTOB npn o6ny'leHnn B ueliTpoaHbiX 

IIOTOKSX •Bb!COKOH IInOTHOCTll KSK ·B SiaepHbiX pe'aKTOpax, TSK II npn 

.TepMOSiaepHbiX B3pb1B8X II IICIIOnb30B8Hlle SIAepHbiX peaKUllfi Ha, TS!lKe

nbiX uonax, noKa3biBaeT, "'TO nocneannit crroco6 nMeeT onpeaeneHHbie 
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IIpenMyii!eCTB8o _3To IIOATBepJKAaeTCSI KSK AOCT!IrHyTb!Mll peaynbTa

TSMII ( :UoaaanHroma~ 'la~TI; TpauctjJepMneBbiX amiMeHTOB cnuTeanpoBa

Ha UMeHHO 3TliM CIIOC060M) 1 TaK li aanhHeHII!liMII nepcneKTliB8Mll 

( B03MOlKHOCTh. liCIIOnh30B8Th KpOMe IICIIapnTenhHbiX peaKUllit aene

Hne n peaKunn nepeaa'ln na cBepxTSIJKenbiX nonax, annOTh ao ypaua). 

BMecTe c -reM nccneaoaaunSI, npoBi>anMbie c HcnonhaoaanneM 

TSIJKenbiX IIOHOB, nMe!OT onpeaeneanyro cneuntjlnKy, KoTopaSI onpeae

nSieTcSI TeM1 "1::'0 cna6bJe atjJ¢eKTbi o6pa30B8HliS! ll pacnaaa Tpauc

tjlepMneBbiX aneMeHTOB, COOTBeTCTBYIOIIIHe nonepe"'HbiM Ce'leHHSIM 
-34 -30 2 . ' 

10 - 10 CM , npnxoanTCSI BbiAenSITh na ¢one MHoroo6paaHbiX 
• . -28 -24 2 

HaepHbiX aaanMoaelicTBnfi .c nonepe"'HbiM ce'leaneM 10 - 10 CM • 

K aToMy HylKHO ao6aanTh, "'TO nocneanne ne nay'leHbi a nonHoM 

06oeMe. KaK IIOK83biBaeT npaKTHKa, B SiaepHbiX peaKUliS!X Ha TS!lKe

nbiX nonax coaaaroTCH 6naronpnSITHbie ycnoang anSI o6paaoBaHnSI 

paann"!Horo poaa naoMepoa, nMeromnx caolicTaa, KOTOpbie MOlKHO 

6bino 6bi oJKnaaTh anSI naoTonoa Tpa:UctjJepMneBbiX sneMeHTOB. Banay 

sToro npn naeaTntjlnKaunn HOBbiX aneMeHTOB Tpe6yeTCSI cTporoe 

li OaH03Ha"'HOe AOK83aTenhCTBOo C apyrofi CTOp0Hbi 0 npn CIIHTeae 
f 

onpeaeneHHOrO ll30TOII8 AnH yaenn'leHHSI OTHOWeHHS! stjltjJeKT/tjJoH CTpe-

MHTCS! Bbi6paTh peaKunii c MaKcnManhHO 6onhWHM nonepe"'HbiM 

ce"!eaneM. 3nr aonpoCbi o6cyJKaaroTcS! B nocneayromnx paaaenax 

nepaoli rnaBbi. 

Bo BTOPOM paaaene paCCMaTpliBSIOTCSI. BOIIpOCbi 0 OTHOCSIIIIlleCH 

K cncTeMaTnaaunn aaHHbiX ·no ce'leHnHM HcnapnTenhHbiX peaKunfi 

li liX B03MOlKHbiM OUeHKaM. B CBH3ll C 8TliM aaeTCS! o6aop Teope

TH'leCKliX IIpeACTaBneHIIH 0 B036yJKneHHOM COCTaBHOM Rape li CIIOC0-

6ax ero pacnaaa, KOTOpb!e OCHOB8Hbl Ha CTaT!ICTH'leCKOH Moaenn 

SIApa. 

QCHOBHbiM tjlaKTopoM, onpeaenSI!OillliM Benll"'IIHY ce"!eHnfi li CO

OTHOllieHne Me)KAy Ce'leHHS!Mll peaKUnfi, nayiiiHX 'lepea OaHO COCTaB

HOe Hapo, S!BnSieTCS! OTHOllieHne BepoHTHOCTH ncnapeHHH HeiiTpOHOB 

K BepOS!THOCTll aeneHnH, Bb!paJKeHHOe 'lepea OTHOWeane COOTBeT-

CTBYIOIIlliX llillpliH rn ;r, CymecTBYIOT aBe Moaenn pacnaaa 

COCTSBHOro S!Apa: Moaenb IIOCTOHHHOH TeMnepaTypbl li Moaenb tjJepMII-
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rasa, oTnnqaromnecSI pasnn'!HbiMn npennono:lKeHnSIMH 'o saancnMocTn 

nnoTHOCTn.ypoBHefi,oT sHeprnn aos6y~eHnSI, B o6sope npnaonSIT-

CSI pa3nii'!Hbie 3K~rrepnMeHT8nbHbie ll8HHbie0 llHTeprrpeT8UllSI KOTOpblX 

aosMo:lKHa TonbKo B paMKax onHofi nnn npyron Monenn; KaKne 

nMeHHO ,PaKTOpbi norrycKaroT Ty nnn npyryro IIHTeprrpeTaunro; He anon

He S!CHOo B H8CTOSIIU.efi nnccepT8UIIll cnenaHa IIOIIb!TK8 CBSI38Tb 

3TH pa3nll'!HSI C o6onoqeqHb!Mll soflopeKT8Mll0 OC~OBbiBaiOIU8SICSI Ha 

cnenyromeM Ha6nronimnn. , Ecnn cocTaBHoe Sinpo conep:lKHT qncno 

nefiTpoH~B, rrpeaocxonSimee "MarnqecKoe" ( N > 126 nnn N > 152); TO 

cooTnomenne Me:lKnY ceqennSIMH ncrrapnTenbJihiX peaKunfi, nnymnx 

qepe3 3TO COCT~BHOe Slllp0 0 IIOll'!liJISieTCSI llHTeprrpeT8Ul!ll B p8MK8X 

Monenn opepMH-r8380 T,e, llOIIyCKaeTCSI B03p8CT8Hlle rn lrr C yBe

nn'!eHHeM 3Heprnn B036y:lKneHl!Sio Ecnn )Ke qncno HefiTpOHOB B coc'-. 

T8BHOM Sinpe MeHbWe "MarnqecKoro". TO rn I r, He 38BHCHT 

OT 3Heprllll B036y:lKneHIISI ( MOnenb IIOCTOS!HHOfi TeM rrepa"Typbi), Ha 

OIIbiTe 3TO Bb!p8:lK8eTCSI B TOM, 'ITO ceqeHIISI IICIT8p11TenbHbiX peaK-

unfi, nnymnx qepes onHo cocT~BHoe Sinpo, r. yeenn'!eHneM sHeprnn 

aos6y:lKlleHl!SI yMeHbmaroTcSI MenneHHell B cnyqae .. Hano6onoqeqHbiX" 

Sinep, qeM B cnyqae "rrono6onoqeqiihi,x" ( pnc, 1), 3To nMeeT MecTo 
2 

na:lKe Torna, Korna rrapaMeTp nennMocTn Zl A e· rrepBOM cnyqae 

6onbWe0 qeM BO BTOpOM, Bnl!S!Hl!e o6onoqeqHbiX. sopopeKTOB H8 Be-

nll'!liHY r n lrr oTMe'!eHo TaK:lKe B pSine npyrnx pa6oT, pe3,ynb-

TaTbl KOTOpbiX IlpliBOllS!TCSI B o6sope. 

HcrronbsoaaHne yKasaHHbiX Monenell naeT aosMo:lKHOCTb ocy

mecTBl!Tb llOCT8TO'IHO XOpomyro rronrOHKY 3KCIIepnMeHT8nbHbiX pesynb

TaTOB K TeopeTII'!eCKIIM opopMynaM Ilpll. COOTBeTCTByromeM Bbi6ope 

rrapaMeTpOB B K8)KllOM KOHKpeTHOM cnyqae: pacXO:lKlleHne He npe

BOCXOllliT. 75%, 0nHaKO rrpencKa38Tb0 K8KIIM 6yneT ceqeHne B He

li3BeCTHOli o6n8CT110 TeOpHS! He MO:lKeT, T,K, He li3BeCTH8 TO'!HO 

38Bl!CliMOCTb eenii'!IIHbl r n I r, oT sHeprnn aos6y:lKlleHnSI, Mac-

coaoro qncna, aToMHoro HoMepa n yrnoaoro MoMeHTa cocTaBHoro 

·t·S!npa B .WllpOKOM liHTepBBIIe ll3MeHeHl!SI 3THX napaMeTpOB0 He 113-

BeCTHbl T8K:lKe. rrapaMeTpbl rrnoTHOCTell ypoBHell Ilpii BbiCOKIIX SHep

rl!SIX aos6y:lKneHnSI, B ocHoBe nMeromiiXCSI pacqeTOB ne:lKilT. niiWb 
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Ka'!eCTBeHHbie npeanono)l{eHIHI o cTenemr BnHSIHHSI yKaaanHhiX napa-

MeTpOB. 

IT osToMy Ha npaKTHKe ncnonba yroTcsi paann'!Hbie cncTeMaTHKH 

nonepe'!HbiX ceqeHHfi, 3MnnpnqecKHH noaxoa npn oneHKe ceqeHHfi 

HeHaaecTHbiX peaKuHfi ~:~aeT 6onee Ha]:le)I{Hbie npeacKaaaHnli, B ~:~aH

.HOM cnyqae npn oueHKe ceqeHHfi peaKunfi ·243 Am( 18 0,5n) 256 103 

II 243 Am ( 18 0, 4n) 257103 

/4/ 
BOJ;IHM8li B pa6oTe ,. 

Hcnonb3oBanacb cncTeMaTnKa, npn-

B TpeTbeM paaaene paa6HparoTcSI paanH'!Hbie MeTOllbi HaeHTn-

ljlHKaUHII H30TOnOB HOBb!X sneMeHTOB II IIX npHMeHHMOCTb B onpeae

neHHblX ycnoBHSIX SKcrrepnMeHTOB, ITo~:~qepKHBaeTcSI, '!To· ~:~ocToBep

HOCTb peaynbT8TOB o6ecrre'!HBaeTCli KOM6nmrpoBaHHeM pa3HbiX 

MeTOllOB HJ:IeHT!IIjlHKaUHH, 

B '!eTaepTOM paaaene paccMaTpHBaJOTCSI paann'!Hhie .JICTO'IHHKH 

¢o.Ha, HMeromero MecTo npn perHcTpauHn pacnaaa TpaHcljlepMHeBbiX 

sneMeHTOB, TaKHMH HCTO'IHHKaMn SIBnSIJOTCSI npH perncTpauHH a -pac

naaa H30TOrrhi B o6naCTII Po -Th, a rrpii periiCTpauHn cnoHTaHHoro 

J;~eneHHli :_ Sf - II30Mepb!, 3TH rrpoayKTbl ·o6paayJOTCli B peaKUHSIX
0 

HJ:IYIIlHX Ha rrpHMeCSIX nerKIIX-sneMeHTOB B MaTepHane MHIIleHII, 
. . . /5/ 

B peaKUHSIX nepeJ;~a'!H H ~:~eneHnSI_ • Ce'!eHnSI TaKIIX npoueccoa 

B pSIJ:Ie cnyqaea aHa'!HTenbHO npeaocxoJ;~SIT ce'!eHIISI o6paaoBaHIISI 

TpaacljlepMHeBbiX sneMeHTOB, B ~:~nccepTaUIIII aaanii3HpyroTCSI ycno

BIISI, B KOTOpb!X B03MO)I{HO ITOSIBneHHe ljloHa II OITHCbiBaJOTCli Mepbi, 

17/ npHHIIMaeMbie J:lnSI ero no~:~aaneHIISI 

Bo BTopofi rnaae /6/ 
.oniiCbiBaJOTCSI SKCrrepiiMeHTbl ITO CIIHTe-

ay,_IIJ:IeHTIIIjl!IKaUHH·H H3MepeHIIIO nepiiona rronypacrra]:la II30TOrra 

256 243 18 ?56 
103. CHHTea ocymecTBnSincSI B Siaepuofi peaKUIIII · Am( 0, 5nJ 103. 

Ilpii aToM npeanonaranac~ cneayromaSI ueno'!Ka·pacnaaoa: 

252 fd o.__, 1\ ~c 
/ - """"'252 

25 6 103 . . / Fm . 

~ /Q 
EC 256102 
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nnSI HlleHTHijliiKaUHH HCITOnb30BanCSI :MeTOll perHCTp8UHII no npOllYKTy 

252 Fm pacnaaa , npH· OITHC8HHI! KOToporo B llHCCepTaUHII cljlop-

MynHpoaaHbi Tpe6oBaHHSI,·- y'IIITbiBaromHe cneun¢H'lecKIIe oco6eaHocTII 

_ B38HMOlleHCTBHSI YCKOpeHHbiX TSI)I{enbiX IIOHOB C Tli)I{enbiMH lillpaMH
1 

II noKa38HO, KaK STII Tpe6oBaHHSI 6binii YllOBneTBOpeHbi, 0CHOBHblMH . . 

MOMeHTaMII_ C03ll8HIISI MeTOlliiKH liBHnOCb C03ll8HIIe ycTpOHCTBa
1 

B Ko·-

TOpOM llO'!epHHe npollyKTbl OTJ:lenSinHCb OT rrepBH'!HbiX ·npOllYKTOB
1 

o6paayromHXCSI aenocpeacTBeHHo B SillepHhlX peaKUHSix; npnMeHeHne 

MeTOllOB IIOH006MeHHOH XpOMaTorpaljliiH llnSI Bb!lleneHI!li ljlpaKUHII ljlep-

MHSI; o6ecneqeHHe aonroapeMeHHhiX 

H3MepeHHH BbiJ:leneHHOH ljlpaKUI!H, 

a - cneKTpoMeTpii'!eCKHX 

MeTOllHKa 6bma arrpo6HpOBaHa B paanii'!HbiX MOAEinbHhlX SK_cne-

pHMeHT8X0 B KOTOpbiX onpeaenSinHC5 nonHaSI sljlljleKTHBHOCTb perllCT

p8UIIH ( 3,5%) 1 6biCTpoaefiCTBHe ( ~ 0,1 CeK) II ypoBeHb B03MO)I{

HOro ljloHa ( S, 0,1%) o KpoM'e Tore nOK838HO, 'l'fO C ITOMOIIlbiO ll8H'

HOH MeTOlliiKH MO)I{HO OllH03H8'!HO HlleHTHijlHUHpOB8Tb nepBH'!Hbie 
' . , ~. . . a 

rrpoayKTbi no nx : BHy'laTbiM npoayKTaM a cnyqae A ... B S C. 

B OCHOBHbiX SKCnepHMeHTaX ll3MepSin8Cb ljlyHKUI!SI B036y)l{lle-
243 18 256 ' 

HHSI peaKunH Am( 0,5n) 103 , nonywHpHHa KOT~pofi coc-

TaBnSieT "' 9 Msa, a MaKCHManbHoe nonepe'!Hoe ce'!eHHe -

-32 2 .. . - . 2$61..-,;,' 6•10. eM (pnc. 2), HaMepSincSI TaK)i{e rrepnoa nonypacnaaa u<>·, 

K~~Opb!H OKaaanCSI paBHbiM 45;!)0 CeK ( pHC, 3) • 

. <PaKT CHHTe~a 256
103 llOK83biBancSI npncyTCTBHElM - 25·2Fm 

BO ljlpaKUHH llO'!ep~IIX rrpOllYKTOB II TeM, 'ITO BhlXOll ero COOTBeT

CTBOBan ljlyHKUIIll B036y)KJ:leHHSI llCnapi!TenbHOll pe_aKUHH, Bee HHbie 

B03MO)I{HOCTH fiOSIBneHHSI 
25

1<'m' B llO'!epHHX npOllYKT8X 6binl! 

llCKnJO'!eHbl peaynbT8T8MI! llOnonHHTenbHbiX KOHTpOnbtlbiX OnbiTOB, 

PeaynbT8Tbi STI!X OnbiTOB nocny)I{HnH OCHOBOH anSI noCT8HOBKH 

SKCnepi!MeHTOB1 B KOTOpbiX npOBOllHnOCb HenocpeaCTBeHHO Ha6nro-

256 257- /7 I 
aeHne a - Hany'!eHIISI naoTonoa. 103 1r 103 , Onnca-

HI!e STIIX OIIb!TOB npHBOllHTCSI B TpeTbel! rnaae, 

nnSI l!ccneaoBaHI!SI a - pacnaaa 
256

l03 II 257
103 ' CI!HTe3 

. 243 Am 1s-- 243 Am(180 > KOTOpbiX ocymeCTBnSinCSI B peaKUIISIX - ( 0,5n) II ,4n , 
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COOTBeTCTBeJIHO, 6biii IIfll!MeHeJI MeTOI:t ancop6UI!Il 8TOMOB · OTI:t8:'Jll 

113 rasoaoii cTpyll:• 3ToT MeTon ocHoBaH Ha TOM, 'ITO Bbt6l!Tbte ns 

Ml!Wellll aTOMbl OTI:t8'1111 38TOpMOJKeHHbie 3aTeM B rase; MOryT 

6biTb Bb!K!J.'l8Hbl BMeCTe C _ ra30M 113 peaK!ll!OHHOH K8Mepbl '!epe3 

ManeHbKOe OTBepCTIIe (c l:tl!aMeTpOM ~ 0,5._MM) B OTK8'IUBaeMbiH· 

o6'beM. · Ecn11 · Ha nyTn cTpyn nMeeTCll noaepxHoCTb n3 KaKoro-nn6o 

MeTanna, aTOMbi oTna'ln ancop6npyroTCll Ha Heii n l!X pannoaKTIIB

Hoe 113IIY'leHIIe MOJKeT 6b!Tb saperncTpnpoBaHO C IIOMO!Ub!O neTeK

TOpa, pasMeweHHOrO HaiipOTilB 'nliTHa~ B KOTOpOM KOHUeHTpllpy

IOTCll aTOMbl OTI:ta'lllo 

/· 

3¢¢eKTIIBHOCTb co6npaHnll Sinep oTna~n, nocTnraeMall c Ta

Koii MeTOI:tiiKOHo COCT8BnlleT 50-90%, 'ITO II03BOIIlleT periiCTpllpOB8Tb 
. -33 2 

s¢¢eKTbi, ·nMeromne ceqeHIIll ... 10. eM • 

B nnccepTaunn naeTCll 9IIIICaHne sKcnepnMeHTanbHOii ycTa-

HOBKil, IICIIOIIb30B8BWeHCll B naHHbiX OIIbiTaX • 

. . CaMII SKCIIepnMeHTbl CBOI:tiiiiiiCb K o6HapyJKeHIIIO a - aKTIIB

HOCTII, Bb!XOA .. KOTOpOH . COOTBeTCTBOBall 6bi ¢yHK!lllliM B036yJKAeHI!ll 

peaKUIIH. 243 Am ( 18 0' 5n) 256103 II 243 Am ( 18 0' 4n) 257 103. 

Ha pnc. 4 npencTaaneHbi a - crreKTpbt rrponyKTOB SIAepHbiX peaK

unri, · nony'leHHbte npn sHe prim noHOB 
18 0 B n11arrasoHe 90-105Msa. 

no _xapaKTepy 113MeHeHIIll BbiXOAa a -aKTIIBHOCTII B A118IIa30He 

8,35 :;;_E a 5: 
'ITO 1!30TOII 

nasoHe 8,35 'S. 

. COOTBeTCTByeT 

8,60 

256103 

Ea 

E = a 

MsB ( pnc. 5) 6bmo CAenaHo saKnro'leHne, 

ncnycKaeT · a -'laCTIIIlbl C SHepr!leH B Alla

'S_ 8,50 MsB ( Han6onee IIHTeHCIIBH8ll IIIIHIIll 

8,42 Msa), a nsoTo~ 257
103 11cnycKaeT 

a - '!aCTIIIlbi c sHeprneii a n11arrasoHe 8,50 :S -E a :S 8,60 Ms'a

( Han6onee nHTeHCIIBHall. ~IIHI!ll cooTBeTcTayeT E a= 8,52 M s:B). 

a - cneKTP. o6onx naoTonoa cnoJKHbtii, 'ITO TIIIIII'IHO npn pacnane 

He'!eTHbiX lll:tep, II He I!CKIIIO'leHO, 'ITO IlpOIICXOAIIT '18CTII'IHOe ne- ' 

peKpbtBaHne !IX a - cneKTpoa ... 

nepi!OI:tbl IIOIIypacnana. o60IIX li30TOIIOB ,IIpH6IIli31ITenbHO paBHbl 

li COCT8BIIli!OT. 35 CeK (puc •• 6) • OTO H8XOI:tiiTCll B cornaCHII C pe-

3YIIbT8T8Mll OIIbiTOB, OIIHC8HHblX B rnaBe 2. 

12 

P11c. 4. 

a} 

'2.50 

e) Pc~o'e foil •961'1$& 

8,87NJG N«. 

I I E •• wte& 
JO. 49/fi/·'IOC 
ZD 

.300 
20 

{0 

0 

£0 •6"91,.,;& 

87f'll·'{OC 

Eote•96Nil 

8(/ffi'40C 

E0t~•(OJN~& 

60f'll·~OC 

a - CIIeKTpbl IlpOAYKTOB liAepHbiX peaKUIIH, nony'leHHbie 

npn o6ny'leHnn 
243 

Am+ 18 0 u Pb + 18 0. K nsoTo-

naM -
256

103 II 
257

103 OTHOCliTCll 

Tepaane 8,35 < Ea < 8,60 Msa. 
a - rpyiiiibl B IIH-

13 



P11e. 5. 

., 'tlo 

.itobttktW~ 25''/25" .ito'bp~t:S, 100"/100 ,, 

a) ... 5) 
{00 

.'70 

so 

~i• I ~ 
I . 
I \ . 
·/ \ 

I i 
~i 

\ 
. \ 

) 
.30 

ao 

10 

7 

5 

3 

80 so 100 90 100 #OHS8018 

Bbu~on a - aKTIIBHoeTII B AllarraaoHaX 8,35 <E a < 8,50M ;m 
( TeMHbie· TO'IKII) 11 8,50 < Ea · < 8, 60 M a a ( eBeTnhte 
TO'IKII) rlp11 113MeHeHIIII aaepru11 11oHoB 

18 0 • Crmowaan 

K~4~B8SI ~~OTBeTeT:steT ¢yHKUIIII B036Y*AeHI!SI peaKUIIII 
Am( 0, 5n) 103 , . a WTpliXOBaSI - · . 

2 ~ 3Am( 18 0,4n) 257103. a) II 6) OTHOeRTeR K p83Hb!M 

pe*I!MaM perlleTp8UIIII. 
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5) 

·~35=~~ 8,50 

o B. so= Eo{. ~8.60 

25 so 15 100 ~eK. 

P11e. 6. KpHBbte paerrana nnn_ a - rpynn c aHeprl!eli 8,35 < E a< 
< 8,50 MaB (TeMHble TO'IKII), OTHOeRWI!eeR K 256 103, 

u nnn rpynn c a.Hepr11eli 8,50 < E a < 8,60 Maa 
( eBeTnbie TO'IKII) t O~HOeRWI!eeR K 25 7103 • a) II 6) 
OTHOeRTeR K pa3Hb!M pe*l!M8M perlleTp8UI!ll. 
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B_qeTaepTofi r.naae naeTCH o6aop pa6oT npyr~x aBTopoB, 

B KOTOpb!X II3yqanCH aneMeHT 103 II o6CylKJl8IOTCH pe3yllbT8Tbl 

HBCTOHIIIefi pa60Tbl B paMKaX IIMeiOIIIIIXCH CIICTeM8TIIK a- II 

f3 -pacnana TnJKenbiX nnep. 

3Kcnep1IMeHThl no CIIHTeay II30TonoB aneMeHTa 103 npOBO~ 
. . /8-10/ 

AIIIIIICb rpynnofi A.fiiopco B EepKnii (ClliA) B 1958-·1961rr • 

B onbiTaX ·IIcnonbaoaanacb MHoroiiaOTonHaH ·. MIIIIIeHb II3 Kanii-

<jlopl!IIH ( 249 Cf - 3,3%; 250 Cf - 32,8%; 251 Cf - 12,3%; 

252 Cf - 50,8%), KOTopan o6nyqanacb IIOHaMII 
JOB II II B. 

Tiocne pnna neyAaqHbiX nonhiTOK BbmeniiTb AoqepHIIe npoAYKTbi 

nocne pacnaAa II30Tonoa aneMeHTa 103, KoTopbie Mornii B npiiH-
. - /~ 

UIIne CIIHTe3IIpOB8TbCH B IICnapnTellbHbiX peaKUIISIX , rpynna. 

A.fiiopco npeAnpiiHSllla HenocpeACTBeHHhlfi nOIICK a -·aKTIIBHOCTII, 
/10/ . 

caHaannofi c pacnaAOM II30TonoB aneMeHTa 103 • HMH 6bma 

o6HapyJKeHa. HeiiaBeCTHaH. a - aKTIIBHOCTb c E a=- 8,6 Maa II 

T% = 8:!:.2. ceK, KoTopas:i no ps:~Ay coo6paJKeHIIfi Morna 6biTb rrpii-

niicana II30TOny 257
103 • ABTOpbl 3as:IBIIIIII o6 OTKpb!TIIII aneMeHTa 

103 II npeAnolKllnii HaaBaHIIe 'noypeHciifi'. 
. /8-10/ 

B AIIccepTaUIIII AaeTcs:I rroApo6Hhlfi aHaniia pa6oT 

II npiiBOAHTCs:l AOBOAbi, KOTOpb!e 38CT8Bils:IIIII yCOMHIITbCs:l B AOCTOBep-

" /10/ HOCTII aMepiiKaHCKOII pa6oTbi • TiocneAyiOmiie onhiTbi, oniicaHHbie 
1.11,12/ 

B rn. III ·, a TaKJKe peaynbTaTbi pa6oT IIOATBepniinii, qTo 

CBOfiCTBa II30TOna 
257

103 Ha CaMOM nene pe3KO OTIIIIq8IOTCs:l 

/10/ 
oT yKaaaHHbiX B pa6oTe • A.fiiopco npiianan Olliii6oqHoCTb 

/13/ 
CBOIIX peaynbTaTOB II cnenan npeArronoJKeHIIe , qTo na6nroAaB-

magcg a - aKTIIBHOCTb C Ea = 8,6 Maa II T% = 8 ceK cas:~aa-

. 258 103 
HB C pac~aAOM IIIIII 259103. 0AHaKo aTo npeArronoJKeHIIe 

I 10/ 
HaXOAIITCs:l B npOTIIBOpeqiiii C ABHHb!MII pa60Tbl i B AIICCepTaUIIII 

. . l 

IIpiiBOAIITCH COOTBeTCTBYIOIIIas:l apryMeHT8UIIs:l. 

AH81III3 peaynbT8TOB OIIb!TOB, OIIIIC8HHbiX B rn. n II m, 
npOBOAIIIICH B paMK8X CIICTeMaTIIKII" a - II / {3 - pacrrana Ts:l-

{' . /14/ 
JKenbiX s:~nep, npeAnoJKeHHofi Bafionofi II CII6oproM • 

Haniiqiie B a - crreKTpe 

(TaKofi JKe aaepriiefi o6naAaiOT 

16 

256
103 a -.niiHIIII c E =8,42MaB . a 

a - qacTIIUbi npii pacnaAe 
256 102 ) 

,.,, 

noaaonneT CAenaTb rrpennonollieHIIe, qTo· 256 103 qacTIIqHo 

( ::; 0,4) IICnbiTbiBaeT aneKTpOHHhifi aaxBaT. B CBH3II c· 8TIIM 

6biiiii paccqiiTaHbi rrapuiianbHbie nepiiOAbi nonypacnaAa Ans:I aToro 

II30TOIIa no a - paciiaAy Jl aneKTpOHHOMy 38XBaTy • 
/14/. 

B Ta6niiUe 1. npiiBOAHTCH npeACKa38HHbie Jl• OITP?AeneHHbie 

8KCIIepiiMeHTanbHO CBOfiCTBa II30TOnOB 256
103 II 257 103 

. . . . 256 
3KcrrepiiMeHTanbHbie aHaqeHIIs:I . Qa = 8,74 Maa (nns:~ 103 

II Q a= 8,65 Maa (nns:~ 257
103 ) nonyqeHbi B rrpeArronoJKeHIIn, 

qTo a- IIJIHIIII c E a= 8; 60 II Ea = 8,52 M 8B COOTBeTCTByiOT 

nepexOAaM B OCHOBHOe COCTOs:IHIIe. 

Koa<jJ<jlnuiieHTbi aanpeTa F. Bb!qlfCIIs:IIIIICb K8K OTHOllleHIIe 

aKcrrepiiMeHTanbHO II3MepeHHhlX rrepiiDADB nonypacnaAa K paccqii

TaHHbiM B -paMK8X OAHOqaCTIIqHofi MOAenii. 

B _bl B 0 A bl 

1. BrrepBbie CIIHTe3IIpOB8Hbl II30TOIIb! 256103 
II 257 103. 

II_IIay-

qea IIX a - pacna.n. 

2. HaoTon ' 
256

103 IIMeeT CIIOlKHblfi a -CIIeKTp B .QHana-

30He 8,35 < E q. < 8,60 Maa (Haii6onee IIHTeHCIIBHffs:I a - nnHIISI 

IIMeeT Ea = 8,42 Maa). TiepiiOA nonypacna.na 256 103 paBeH 

\ "~ 35:!;_10 ceK. He IICKnroqeao, qTo B "" ·40% cnyqaeB t03 ncnbiTbi-

aaeT aneKTpoHHhrfi aaxaaT. H.neaTn<jJIIKaUIIs:i II3oTorra rrpoae.neaa 

KaK no npoAyKTy ero pacnaAa 
252 Fm , TBK II no <jlyHKUIIII BOa6yJK-

243 18 -~56 
AeHIIH peaKUIIII Am ( 0, 5n) 103. 

3. HaoTon 257 103 IIMeeT CIIOlKHb!fi a - cneKTp B AIIarra-

aoae 8,50 < E a < 8, 60 M aa ( Ran6onee IIHTeHCl!BHa~ a- IIIIHIIH 

nMeeT Ea = 8,52 Maa). TiepnoA nonypacnaAa 
257

103 paBeH 

35:!:_10 ceK. l1AeHTII<jJHK8UII.H npoBOAIInacb ITO <jlyHKUIIII Boa6y)KJleHII5I 

peaKUJIII 
243 Am( 180,4n) 257103. 

4. TIOK838Ha Olliii6oqHOCTb" 8Mepi!K8HCKIIX Ollb!TOB no 257
103. 

5. TipennaraeTCs:l HOBblfi IIOilXOil npii paCCMOTpeHIIJI .QaHHbiX no 

ceqeannM IIcnapn:renbHbiX peaKuufi, yqnTbiBiJ.IOIIIIIfi o6onoqeqRyro 

CTpyKTypy COCT8BHOrO Slllpa. 
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6. HaMepeao OTHOIIIeHne· a Icc nm1 naoTona a~o.l't!d 
0 KOTO-

poe paaao 2, 7. 

PeaynbTBThi; neJKalline B ocaoae nnccepTaunn, ony6nnxoaaHbi 

B lKYpHanax "'AToMHaSI sae.prnst; "'.HnepHaSI lfmanxa"'; "'Nuclear 

Physics "'. n B anne· npenpHHTOB OH.HH, a TaKJKe. nonolKeHbi 

Ha MelKltyHaponHoii xoa¢epeaunn no «Jinanxe TSilKenhiX noaoa 

(1966 n MeJKnyaaponaoii KoH!jlepeaunn no cTpyxType Hnpa 

a Toxno ( 1968). 

/4.;..7 15/ LlnccepTaunH Hanncaaa no MaTepnanaM pa6oT ' • 
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