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llpYHH B.A. H np. P7 - 120::iG 

Q CflOHTBHHO~! .. 10neHUK TS1*enLJX U30TOflOB RHJlbC60pUS1 (Z "" 105) 
H aneMeHTB 106 

B smepHhll< peaKUitHX 24 9 Bk(18a. 5n) H 249Chr: 80,4n)no.1y'IeHhl THJt<enLJe 

H30TOllbr HHnbc6opua- 262Ns H 3ne~teHTB 106- 263 106.ucr:~:Th!BalO!.UUe 
C 6onblliOlt BepOSITHOCTblO CllOHT8HHOe nenemre (- 60% II -70% COOTBeT

CTBeHHO). 
nonyqeHHbl9 peay.,bT8Tbl B COBOKyllHCCTH C 2~19KJlUH~tHCSi ll8HHLTMH 

0 npyrHX H30TOfi8X JQ5 H 106 3neMeHTOD .]BlOT YK838HUe Ha TO, 'tTO 

llnR H30TOflOB aneMeHTOB TSI:>Kenee Kyplfal'OBUSI (Z = 104)H!\189T M9CTO 38Ko

ROM9pHOCTb 8 38BHCHMOCTH nepHOllOB CflOHTBHHOrO .neneHUSI OT 1.fHCna 

HeATpOHOB, 8H8nOf'H'JH8SI yCTSHOBneHHOif anSI U30TOOOB Kyp"'aTOBHII. 

Pa6ora Bb!OOnHeHa B na6oparopHH HnepHbiX peaKUHil 011HH. 

npenpHHT' 06bellHHeHHO!'O HHCT'HryTa llllepHbiX HCCnellOBaHHli, lly6Ha 1978 

Druin V .A. et al. 

On Spontaneous Fission of Heavy Isotopes 
of Nielsbohrium (Z~ 105) and Element 106 

P7 -12056 

The nuclear reactions 249Bk( 18 o. 5n) and 249cr (18 0, 4n) 

have been used to produce the hea"y isotopes of nielsbohrium, 
262Ns,and element 106, 263106, which undergo spontaneous fission 
with high probabilities (-60",{, and-70')S, respectively). Together 
with the available data on other isotopes of elements 105 
and 106, the results obtained indicate that the dependence 
of spontaneous fission half-lives on neutron number for elements 
heavier than kurchatovium (Z~ 104) is similar to that established 
for kurchatovium isotopes. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 
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1. BBE,l(EHHE 

3KcnepHMCHTanbH~e HCCne~OBaHHB pa~HOaKTHBH~X CBOHCTB 

B~ep c Z :2: 100 npHBenH K o6aapy)l(eHHJO ps~a HHTepeca~x oco-

6eHHOCTeH B ITOBC~CHHH HX CTa6HllbHOCTH OTHOCHTCllbHO CITOHTaH

HOrO ~eneHHB. HaH6onee xapaKTCpH~MH Cpe~H HHX BBllBIOTCB 

cne~yromHe: 

a. HanH'IHe 'leTxo B~pa)l(eaaoro MaKCHMyMa B JaBHCHMOCTH 

nepHO~OB CnOHTaHHOrO ~eneHHB ~nB 'ICTHO•'feTH~X H30TOnOB Fm 

H 3neMeaTa 102 OT 'IHcna ae8TpoaoB B B~pe. MaKCHManLaas 

CTa6HnbHOCTb B~ep 3THX 3lleMCHTOB ~OCTHraeTCB npH 'IHCne HCHT

pOHOB N = 152. lionee nerKHe H 6onee TB)I(Cll~e H30TOn~ HMCIOT 

BpeMeHa )I(H3HH OTHOCHTCllbHO CnOHTaHHOrO ~eneHHB no BCllH'IHHe 

aa Maoro nops~KOB MeHLWe. TaK, aanpHMep, 244 Fm H 258 Fm )I(H

BYT MCHbWe 
252 Fm COOTBCTCTBCHHO B 10 12 H 10 1 3 pa3. 

6. llpH nepexo~e K 6onee TB)I(CllOMY 3llCMCHTY - Kyp'laTOBHlO 

(Z = 104) ycTaHOBneao, 'ITO CHllbHaB 3aBHCHMOCTb T SF(N) C MaK

CHMYMOM npH N = 152 HC'IC3aeT, a BMCCTO Hee nOBBllBCTCB nnaBHaB, 

MOHOTOHHO B03pacTaromaB C YBCllH'ICHHeM 'IHCna HeHTpOHOB B B~pe 

cllYHKUHB. TaK, aanpHMep, HJOTon 26°Ku 11•41 )I(HBeT npHMepao a 

10
5

pa3 ~OllbWC, 'ICM 3TO cne~yeT H3 3KCTpanOnBQHH BpeMeH )I(HJ

HH B o6nacTL Z > 102 15 ~ a nepHo~ nonypacna~a 256 Ku /6/(N = 152) 
OTKllOHBCTCB OT COOTBCTCTBYIOIUHX OUCHOK npHMCpHO B 10 5 pa3 

B CTOpoay MeHbWHX 3Ha'ICHHH. 

B. ~nB B~ep Fm H 102 3neMeaTa c 'IHcnoM ae8Tpoaoa N = 157 
o6aapy)I(CHO peJKOe noB~WCHHe CTa6HnbHOCTH OTHOCHTCllbHO cnoa

TaHHOrO ~eneHHB, 'ITO npHBO~HT K cllaKTOpaM JanpeTa OTHOCHTCllbHO 

TeH~CHUHH B H3MCHCHHH CBOHCTB COOTBCTCTBYIOIUHX 'ICTHO-'ICTH~X 

H30TOnOB, 6onbWHM 'ICM 10
9

, B TO BpeMB KaK ~pyrHe H3BCCTH~e 
HC'ICTH~e no A H ~Ba)l(~~ HC'ICTH~e B~pa HMCIOT cllaKTOp~ JanpeTa 

OT10 4 ~ol0 6 • 
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H3MeHeHHe 3aKOHOMepHOCTH B noBe~eHHH CTa6HnbHOCTH g~ep 

C Z = 104 OTHOCHTeRbHO CnOHTaHHOrO ~eneHHH B 3aBHCHMOCTH OT 

'IHCRa HeHTpOHOB HaXO~HT Ka'leCTBeHHOe ofi'bliCHeHHe B paMKaX 

~HHaMH'IeCKHX pac'leTOB nepHO,!I.OB cnoHTaHHoro ~eneHHH /7/, TeopHll 

npe~cKa3blBaeT aHanorH'IHblH xapaKTep noBe~eHHJI T SF ~nH 'leTHO

'leTHblX H3oTonoB 6onee TH)Kenblx JneMeHTOB (Z > 104). ITonbiTKa 

pa3BHTb 3TH pac'leTbl ~nH He'leTHblX no A Jl,!l.ep .'8,' ~aeT HeKoTo

pble npe~CTaBneHHH 0 BRHJIHHH He'leTHOH 'laCTHUbl Ha BpeMeHa 

)KH3HH ~RH HaHfionee TJI)KeRblX Jl~ep H noKa3blBaeT, B 'laCTHOCTH, 

'ITO liJaKTop 3anpeTa npH nepexo~e oT Jl~ep c Z ~ 96 K ll~paM 

c Z= 108 yMeHblllaeTCH no BenH'IHHe Ha TPH nopH~Ka. 

CoBoxynHOCTb 3THX liJaxTOB CTHMynHpyeT 3KcnepHMeHTanbHble 

nonblTKH npO~BH)KeHHH B ofinaCTb Z :, 104 C UeRblO HCCRe~OBaHHJI 

CnOHTaHHOrO ~eneHHJI HaHfionee TH)KeflblX H30TOnOB 105 H 106 

JneMeHTa. 

Tax, Hccne~oBaHHe a- pacna~a TH)Kenoro H30Tona HHnbc6opHll 

( 262 105) ;9/ noKa3ano, 'ITO npH ofiny'leHHH 2 4 9 Bk HOHaMH 18 0 

B o6nacTH 3HeprHH 92-97 AI3B Ha6niO~aeTCH cnoHTaHHO ~enllllla

JICH aKTHBHOCTb c nepHo~oM nonypacna~a 25±10 c. EcnH 3TY 

aKTHBHOCTb COOTHeCTH C 40±10 C a -aKTHBHOCTblO 
262

105, TO 

MO)KHO ycTaHOBHTb BeTBb Ha CnOHTaHHOe ~eneHHe 3TOrO HYKRH~a. 

TaxaH oueHKa, npo~enaHHaH aBTopaMH /9/, ~ana BenH'IHHY ·~Oo/o. 

O~Haxo Bcne~cTBHe He~ocTaTxa 3KCnepHMeHTanbHblX ~aHHblX aB

TOpbl He HCKRIO'IalOT B03MO)KHOCTH TOrO, 'ITO HCTO'IHHKaMH 25-

CeKyH~HOH cnOHTaHHO ~eRHilleHCJI aKTHBHOCTH MOryT fibiTb RHfio 

263 105, nH6o 263Ku. 

8 He)J.aBHeH pafioTe /101, nOCBHilleHHOH HCCRe~OBaHHIO CnOHTaH

HOrO ~eneHHH 262105, aBTOpbl, HCnORb3YH 3Ty )Ke KOMfiHHaUHIO 

MHllleHb-'laCTHUa, HafiniO~anH CnOHTaHHO ~eRHillYIOCJI aKTHBHOCTb 

c nepHo~oM nonypacna~a 34, 1±4,6 c. WMH 6blna onpe,!l.eneHa BeTBb 

Ha CnOHTaHHOe ~eneHHe, COCTaBHBlllaH BeRH'IHHY 78±6o/o. 

ITocxonbKY B pa6oTe -'10 He npHBO~HTCH ~aHHble o ce'leHHH 

HafiniO~aeMOH aKTHBHOCTH H ero 3HepreTH'IeCKOH 3aBHCHMOCTH, 

TO Henb3JI HCKRIO'IHTb TOrO, 'ITO ~eneHHe CBH3aHO C fionee TH)Ke

RblM H30TOnOM 263105. BpeMJI )KH3HH HeH3BeCTHOrO HYKRH~a 263 105 

MO)KeT OKa3aTbCJI fiRH3KHM KO BpeMeHH )KH3HH 262105, KaK 3TO 

HMeno MeCTO ~RH H30TOnOB 2 60105 /11/ H 261105 /12/, 

TH)KenbiB: H30Ton 106 JneMeHTa - 263 106 (N ~157), H3y'leHHblH 

no a -pacna~y /13< no yTBep)K~eHHIO aBTOpOB, He ~OR)KeH ,!l.eRHTbCJI 

C 3aMeTHOH MO~OH. 3TOT BblBO~ C~enaH Ha OCHOBaHHH TOrO, 'ITO 

4 

nony'leHHoe 3KcnepHMeHTanbHO npH perHcTpauaH a - pacna~a ceqe

HHe o6pa30BaHHH 3Toro H30Tona /0,3 H6/ B MaKCHMyMe IPYHKUBH 

B03fiy)K,!I.eHBH DpeBbllllaeT pac'leTHOe /0,2 H6/. 

Cne~yeT OTMeTHTb TaK)Ke, 'ITO ~aHHble 0 CnOHTaHHOM ~eneHHH 
yKa3aHHbiX Bblllle H30TODOB /9,10,13/ H3BReKaRHCb aBTOpaMH B He

finarorrpHHTHblX liJOHOBblX YCROBHHX npH COOTHOllleHBH 34>4JeKT/IiJoH 

-0,1, BCne~CTBHe fiORblllHX Ce'leHHH o6pa30BaHBJI B peaKUBHX 

nepe~aq ~onrO)KHBYillero CDOHTaHHO ,!l.eRHillerOCH HYKRH~a 256 Fm. 

TaKBM 06pa30M, He~OCTaTO'IHO DORHble ,!l.aHHble 0 cnOHTaHHOM 

~eneHHH 262 
105 B OTCYTCTBHe TaKOBblX ~RJI 263106 npHBReKnH Hac 

K ~OnORHHTeRbHOMY HCCRe,!I.OBaHBIO 3THX HYKRH,!I.OB C npHMeHeHHeM 

fionee 'IYBCTBHTeRbHOH MeTO~HKH. 

2. 3KCIIEPHAIEHTAJibHAJI AIETO)J,HKA H PE3YJibTAThl 

IloAytteHue 262Ns u 263106 

)J.nH nony'leHHH HCCne~yeMblX H30TOnOB HCnORb30BaRHCb peaKUHH 
249

Bk(
18 o. 5n) 

262 Ns H 
249 Cf ( 18 0. 4n) 263 106.MHllleHHH3 

H30TOnOB 
249 

Bk /350 MKZ/CM 2 , ~HaMeTp 8 MM/ H 249 Bk 

/400 MKZ/CM 
2

, ~HaMeTp 6 MM/ npHrOTaBRHBaRHCb MeTO~OM no

CROHHOrO HaHeCeHHJI Ha 30ROTble cjlonbrH TORillHHOH 9,8 M2/cM 2 Ka)K

~aJI c nocne~YIOillHM npoxanHBaHHeM B B03~yxe ~o npeBpallleHHH 

B OKCH,!I.bl. Co~ep)KaHHe )J.O'IepHero 249 Cf B MHllleHH H3 314-

~HeBHoro 249Bk B KOHUe 3KCnepHMeHTOB He npeBbllllano 15%. 

H3oTonH'IeCKH 'IHCTblH 249Cf fibln nony'leH xax npo~yKT pacna~a 
249 

Bk. Pa,!I.HOaKTHBHble CROH ofieHX MHllleHeH noKpblBaRHCb 30ROTOH 

cjlonbrOH TORillHHOH 150 MKZ/CM 2 , 'IT06bl npe~OTBpaTHTb BblfiHBaHHe 

MHKpOKORH'IeCTB BellleCTBa MHllleHeH ny'IKOM HOHOB. MHllleHb 3a

pJI)KanaCb B Me~HYIO xacceTy H ycTaHaBnHBanacb Ha oxna)K)J.aeMoB: 

BO~OH ronOBKe. 

06ny'leHHJI MHllleHeH npOBO~HRHCb Ha H30XPOHHOM UHKROTpOHe 

Y- 200 HOHaMH 
18 0, KOTOpble YCKOpHRHCb B MallJHHe KaK 18 0 +4 

H BblBO,!J.HRHCb H3 Hee MeTO~OM nepe3apJI,!I.KH. llocne BbiBO~a B3 

UHKROTpOHa H cjJOKYCHpOBKH ny'IOK HOHOB npOXO~Hn 'lepe3 TOHKYIQ 

/-50 MKZ/CM 
2

/ 30ROTYIO MHllleHb, npHrOTOBReHHYIO Ha yrnepO,!I.HOH 

cjlonbre TORllJHHOH -30 MKZ/CM 2 , aniOMBHBeBoe BXO,!J.HOe OKHO Ton

llJHHOH 2,1 MZ/CM 2 C HaHeCeHHbiM Ha Hero TOHKHM CROeM 30ROTa 

/-100 MKZ/cM 2 /, 40 MMrenaJI npa,!l.aBneaaalS-20 Top, no~nO)KI<y 

5 



H nona~an Ha MHWeHb. TOHKHe 30ROTMe MHWeHH HCnORb30BanHCb 

~JI H3MepeHHJI 3HeprHH H MOHHTOpHpOBaHHH TOKa nyqxa no ynpy

roMy pacceJIHHIO Ha HHX HaneTalOI.I.{HX HOHOB. KaMepa MHWeHH 

B pa6o'IHX ycnoBHJix HanonHJinac& renHeM ~o ~aaneHHJI 15-20 Top, 

~nJI TOrO 'IT06M npe~OTBpaTHTb qpe3MepHMH HarpeD MHWeHeii: 

H neHTM-CfiOpHHKa Jl~ep OT~a'IH HHTeHCHBHMM ny'IKOM HOHOB. 

B uenoM 3KcnepHMeHTan&HaJI ycTaHoaxa onacaHa HaMH paHee 

B CTaTbJIX, nOCBJII.I.{eHHMX HCCne~oBaHHIO xypqaTOBHJI :a,4/. He

KOTOpMe TeXHH\feCKHe YCOBepWeHCTBOBaHHJI, noKa3aHHMe Ha puc. J, 

6MnH HanpaaneHM Ha 6onee CTpOrHH KOHTpOnb 3HeprHH H HHTeH

CHBHOCTH nyqxa BOHOB, KOTOpMe OCyll{eCTBRJIRHCb C nOMOll.lblO 

~BYX noBepXHOCTHo-6apbepHMX ~eTeKTOpOB. 3HepreTH\feCKOe pa3-

peweHHe ~eTeKTopa 1 /IlllliiM/, onpe~enJieMoe no nuxy ynpyro 

pacceJIHHMX BOHOB, COCTaBRJIRO 06M'IHO 1,6-1,8 M3B. l13MeHeHHJI 

nono:>KeHHJI MaKCHMyMa ynpyroro nHxa npu HacTpoii:xax ycxopHTe

RJI Ha MaKCHMaRbHMH TOK H 3a C\feT HeCTa6HRbHOCTH 3ReKTpOHHKH 

B Te\feHHe 2-3 CYTOK o6ny'leHHJI He npeBMWano ±1,5 M3B. 3HeprHJI 

BOHOB Ha MHWeHH BapbHpOBanaCb C nOMOI.I.{blO ~OnORHHTeRbHMX 

amOMHHHeBMX !llon&r, noMewaeMMX Me:>K~y BXO~HMM OKHOM H MH

WeHblO, B onpe~engnac& no Ta6nHuaM npo6er- 3HeprHJI /14/. )l.eTex

Top 2, npoxanH6poBaHHMH no BaKyyMHOMY UHRHH~py <l>apa~eJI, 

~aBan HH!llOpMaUHIO 06 HHTeHCHBHOCTH ny'IKa, npOXO~Jill{ero qepe3 

MHWeHb. 

Co6paHHMe Ha neHTy-c6opHHK Jl~pa OT~a'IH HenpepMBHO nepe

HOCHnHCb K TpeKOBMM ~eTeKTOpaM OCKORKOB ~eneHHJI, pacnono

:>KeHHMM BnROTHYIO K neHTe /3a30p 1 AUt/. B Ka\feCTBe ~eTeKTOpOB 

BCnORb30BaRHCb !lloc!llaTHble CTeKna H naBCaH, HMelOll{He 3<lMPeKTHB

HOCTb perHCTpaUHH OCKORKOB OKORO 90~/15,-:IIonyqaeMble pacnpe

~eneHHJI TpeKOB OCKORKOB CnOHTaHHOrO ~eneHHJI o6pa6aTbiBanHCb 

C nOMOI.I.{bJO nporpaMMbl ~nJI nOCTpOeHHJI OUeHOK napaMeTpa 3KCno

HeHUHanbHOrO pacnpe~eneHHJI B ycnOBHJIX Manoii: CTaTHCTHKH /16/. 

262Ns 

06ny'leHHJI 6epKnHeBOH MBWeHB BOHaMH KHCnopo~a npOBO~H

nHCb npH 3HeprHJIX BOHOB Ha cnoe MHWeHH 93, 99 H 105 M3B. Bo 

BCeX cnyqaJIX CKOpOCTb ~BH:>KeHHJI neHTbl COCTaBnJina 0,356 CM/C, 

a apeMJI ~BH:>KeHHJI neHTbl B o~HOM HanpaaneHHB - 6onee 20 t~acoe, 

'ITO n03BORBRO HaM npaKTB\feCKH nonHOCTbJO no~aBHTb 4loH OT 

~onro:>KHBYWHX CnOHTaHHO ~emlll{HXCJI aKTHBHOCTeB. PeJyn&TaTbl 

npoae~eHHoro aHana3a pacnpe~eneHHJI TpeKOB npaao~JITCJI B •a6-
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AUije. 3TH pe3ynbTaThl ll03BOnRIDT yTBep)l(~aTb, 'ITO Mhl perHCT

pHpOBanH pacna~ o~Horo H Toro )l(e Hyxnu~a. AHanorH'iHhlH aHanH3 
. 10 4 

nonHOrO KOnH'ieCTBa TpeKOB ~aeT 3Ha'ieHHe 35,2 _ 
7

:
2 

C ~nH ypoBHH 

Ha~e)I(HOCTH 90~. 3aBHCHMOCTb Ce'ieHHR o6pa30BaHHR 3TOH aKTHB

HOCTH OT 3HeprHH COOTBeTCTByeT paC'ieTHOH '17 ,18.' ~nR peaKUHH 

Ta6AU11a 

3HeprH5! OueHKa MeroaoM YpoBeHb 

HOHOB 18Q M8KCHM8nbHOrO Ha)le/ld!OCTH, 

M8B rrpaBaonoao6H5! 'Yo 

93 34 0+28,6 
' -13,6 

67 

99 33 3+14,8 
' - 8,8 

67 

-
105 36 5+30,3 

' -13,2 
67 

(18Q, 5n), KaK llOKa3aHO Ha puc. 2. B pac'!eTaX HCIIOnb30Banacb 

CHCTeMaTHKa ·I'n·rrf > f18! .~aiDIUaH y~oBneTBOpHTenhHOe cornacue 

C H3BeCTHhlMH 3KCrrepHMeHTanhHhlMH ~aHHhlMH flO Ce'ieHHHM 

(HI, xn) -peaKIJ.HH B WHpOKOH o6nacTH CHnhHO ~enRlUHXCR H~ep. 

TaKHM o6pa30M, pe3ynhTaThl uccne~oBaHHJl <l>YHKUHH B036y)l(

~eHHR Ha6niD~aeMOH CllOHTaHHO ~enRIUeHCR aKTHBHOCTH H ee nepHO~ 

nonypacna~a. coBna~aiDIUHH c nony'ieHHhlM npH uccne~oBaHHH a -

pacna~a, ll03BOnRIDT YTBep~aTb, 'ITO 3Ta aKTHBHOCTb CBR3aHa 

c pacna~oM 262Ns. 

licnonh3YH ~aHHhle pa6oT /9,10/ H nony'ieHHoe HaMH 3Kcnepu-

MeHTanbHOe 3Ha'ieHHe Ce'ieHHR B MaKCHMyMe <i>YHKUHH B036y)l(~e

HHR /2,8 H6/, MO)I(HO OUeHHTh B.;TBb Ha CllOHTaHHOe ~eneHHe KaK 

~ 60o/o. CooTBeTCTBYIDIUHe TeopeTH'iecxue oueHKH /19 · noxa3hlBaiDT, 

'iTO BepOHTHOCTb pacna~a 262Ns HHhlM o6pa30M, 

nyTeM 3nexTpOHHoro 3axBaTa, Mana (-1i60). 

B 'iaCTHOCTH 

Mhl HCCne~OBanH TaK)I(e <i>YHKUHH B036y~eHHR ~nH o6pa30BaHHR 

~onrO)I(HBYlUHX CllOHTaHHO ~enRlUHXCJl aKTHBHOCTeH B OT~enhHhlX 

~BYX'iaCOBhlX o6ny'ieHHJIX, HO B TOH :lKe reoMeTpHH, KOr~a neHTa

c6opHHK .11~ep OT~a'IH 6wna ueno~BH:lKHoii. KpHBWe pacna~a ~nR 
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Puc. 2. ([>yHKIIUU eo36yxoeHUJI OA.R peaKIIUii 
249

Bk(
18 o, xn) 

267
-xNs. 

CnAoJUH&Ie Kpue&le - pact~em 117,18/, mot~Ku - :JKcnepuMeHmaA&H&Ie 

3HO'IeHUJI jyKa3QHbl IIOAbKO CIIQIIUCIIU'IeCKUe OJUU6Ku/. 
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3THx npo~yKTOB npocne~HBanHcb qepe3 15-20 MHHYT nocne o6ny

qeHHJI B TeqeHHe 6onee qeM 3 CYTOK H noKaJanH, qTo 3Ta aKTHB

HOCTb o6ycnoBneHa B OCHOBHOM 256 Fm ( 256Md). 

06nyqeHHe 249Bk HOHaMH 180 npOBO~HROCb B WHpOKOM ~HanaJo
He 3HeprHH HOHOB KHCROpO~a C QenbiD 06Hapy~eHHJI cnOHTaHHOrO 

~eneHHJI HeHJBeCTHoro 6onee TJI~enoro HJOTona 263 Ns, xoTopwii: 

~o~eH o6pa3oBwBaTLCJI B JI~epHoii: peaKUHH 249 Bk( 18 o, 4n) 263 Ns . 

O~Haxo HaM He y~anocb o6Hapy~HTb cnoHTaHHO ~enJI~Qeii:cJI aKTHB

HOCTH C O~H~aeMbiM ~nJI ( 18 0,4n) -peaKUHH BbiXO~OM. lf3MepeHHJI 

npOBO~HRHCb B ~HanaJOHe BpeMeH OT 0,2 ,11;0 200 C. Cne~yeT OT

MeTHTb, qTo B 3KCnepHMeHTaX no HJyqeHHID a -pacna~a 19/ 3TOT 

H30TOn TaK~e He Ha6nro~ancJI. B03MO~HOH npaqHHOH HeHa6nro~eHHJI 

a-pacna~a H cnoHTaHHoro ~eneHHJI 3Toro H30Tona JIBnJieTCJI npe

o6na~aHae 3nexTpOHHoro JaxBaTa npa pacna~e 263Ns. 3To npa

BO~HT K o6pa30BaHHID a -pa~HOaKTHBHOrO HeHJBeCTHOrO H30TOna 
263 Ku, KOTOPLIH pacna~aeTcJI no uenoqxe 263 Ns 2...2·. 263 Ku -f!._. 

259 a 1 4ac 
--> 102-'---~· 255Fm, qTo HCKnroqaeT B03MO~HOCTb ero H~eHTH-

filaxaQHH cnoco6aMH, HCnORb30BaHHbiMH B HaCTOJIIQeH pa6oTe H B 
onwTax no a-pacna~y '\L'. 

MLI Tax~e npoBena o6nyqeHHe 249 Bk aoHaMH 16 0 c 3Hepraeii: 

94 M3B. B 3TOM cnyqae HaM y~anoc~o Ha6nro~aTb 2-cexyH,D;Hyro 

aKTHBHOCTb, H~eHTHf!lHUHPOBaHHyro HaMH KaK 261Ns, ~nJI KOTOpOrO 

Mbl nonyqHnH ~OniD CnOHTaHHOro ~eneHHJI -30~, COOTBeTCTBYIDIUYID 

~aHHbiM, nonyqeHHbiM B )J,y6He B 1970 r. /-20~/ 1121 

263106 

H~eHTHfilHKaUHJI 263106 6blna BhlnonHeHa aHanoraqHbiM o6pa-

30M no nepao,~~;y nonypacna~a H H3MepeHHro 3HepreTHqecxoii: Ja

BHCHMOCTH BbiXO~a CnOHTaHHO ~eRJIIQeHCJI aKTHBHOCTH. 06nyqeHHJI 

KanHfllOpHHeBOH MHWeHH HOHaMH KHCnopo~a- 18 npOBO~HRBCb npB 

3HeprBJIX BOHOB Ha cnoe MHWeHB 90, 95 B 102 M3B. 06pa6oTKa 

pacnpe~eneHBJI TpeKOB OCKORKOB CnOHTaHHOrO ~eneHHJI npB 3Hep

rBB 95 M3B, COOTBeTCTByro~Qeii: MaKCBMYMY filyHKUBB B036y~~eHBJI 

pea:Kuuu ( 
18 

0,4n), ~aeT JHaqeHue T SF = 0,64 ~ ~:~~ c ~nB ypoBHJI 

Ha~e~HOCTB 67~. 3TOT pe3yRbTaT B npe~enax norpeWHOCTeii: 

cornacyeTCJI c peJynLTaTaMu, nonyqeHHbiMB npu uccne~oBaHHB 

a -pacna~a Toro ~e Hyxnu~a /0,9±0,2 c/ 11 31. 3Ta aKTHBHOCTb 

Ha6nro~anacb TaK~e npH 3HepruJix 90 H 102 M3B. llonyqeHHaJI 

TaKBM o6pa30M fllyHKUBJI BOJ6y~,D;eHBJI I puc. 3/ cooTBeTCTByeT 
pacqeTHoii: /17,18/ ~n.11 peaxuuu 249 Cf ( 18 0, 4n) 263106. BenB'IBHa 
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CnAOIUHble Kpue1>1e - pac'le• /17,18/, •o'IKU - 3Kcnepu.weH•aAbHble 
3Ha'leHUJI /yKa3aHbl •oAbKO c•a•uc•u'leCKUe OIUU6Ku/. 
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Ce'leHHJI B MaKCHMyMe fjlyHKIJ;HH B036y)I{,IJ;eHHJI /0,6 H6/ H ,IJ;aHHble 

no Ce'leHHIO o6pa30BaHHJI 3TOro )l{e H30TOna, noJiy'leHHbie npH 

perHCTpaiJ;HH a -pacna,IJ;a/13/, nOJBOJIJIIOT OIJ;eHHTb BeTBb Ha CnOH

TaHHOe ,IJ;eJieHHe, KOTOpaR COCTaBJIReT BeJIH'IHHY -70Ufo. 

3. OECY)J():(EHHE PE3YJibTATOB 

3KcnepHMeHTaJibHble 3Ha'leHHJI nepHO,II;OB nonypacna,IJ;a OTHO

CHTeJibHO CnOHTaHHOrO ,IJ;eJieHHJI 262Ns H 263106 npe,II;CTaBJieHbl 

Ha puc. 4 BMeCTe C ,IJ;pyrHMH ,IJ;aHHblMH ,IJ;JIJI 'leTHO·lfeTHblX H He-
/211 

'leTHblX H30TOnOB Kyp'laTOBHR, HHJibC60pHR H 3JieMeHTa 106 • 

06paiiJ;aeT Ha ce6g BHHMaHHe TOT fjlaKT, 'ITO JaBHCHMOCTb T SF (N) 

,IJ;JIJI He'leTHblX H30TOnOB KypqaTOBHJI BocnpOH3BO,IJ;HT aHaJiorH'IHYIO 

,IJ;JIJI 'leTHO·lfeTHblX. 3TO 03HaqaeT, 'ITO K03.P.PHIJ;HeHTbl JanpeTa ,IJ;JIJI 

,IJ;CJieHHJI He'leTHblX H30TOnOB Kypqa TOBHJI npHMepHO O,IJ;HHaKOBbl 

B ,IJ;OBOJibHO IIIHpOKOM ,IJ;HanaJOHe MaCCOBblX 'IHCeJI H COCTaBJIJIIOT 

BeJIH'IHHY - 10 4. 3KcnepHMeHTaJibHble ,IJ;aHHble 0 nepHO,IJ;aX cnoH

TaHHoro ,IJ;eJieHHR HJOTonoa 1 OS H 106 3JieMeHTOB, ,IJ;ononHeHHble 

,IJ;aHHblMH HaCTORIIJ;eH pa60Tbl, yKa3blBaiOT Ha HaJIH'IHe JaBHCHMOCTH 

T SF (N) ,IJ;JIR Z > 104, aHaJiorH'IHOH TOH, KOTOpaR HMeeT MeCTO ,IJ;JIJI 

H30TOnOB Kyp'faTOBHJI. 

TeopeTH'Iecxue o:u;eHKH 3Hepruu cne:u;uaJIHJa:u;uu, onpe,IJ;enRro

meu nOBbliiieHHe 6apbepa R,IJ;ep C He'leTHOH 'laCTHIJ;eH OTHOCHTeJibHO 

qeTHO- 'leTHOrO OCTOBa, ,IJ;aiOT XOPOIIIee Ka'leCTBCHHOC COrJiaCHC 

c 3KcnepuMeHTaJibHblMH ,IJ;aHHblMH. CornacHo pac'leTaM ,E, 20 , 

K03.P.PH:u;HeHTbl JanpeTa B 06JiaCTH Z > 104 ,II;OJI)I(HbJ 6blTb He 

CTOJib BeJIHKH, Kal< ,IJ;JIJI R,IJ;ep 6onee JierKHX 3JieMeHTOB, ,IJ;a)l{e npH 

HaJIH'IHH N = 157. 06bRCHReTcR 3TO cy)l(eHHeM 6apbepa ,IJ;eneHHR 

3a C'leT onycKaHHJI BTOporo MaKCHMyMa HH)I{e OCHOBHOrO COCTOR

HHJI. llpH 3TOM BeJIH'IHHa K03.P.PH:u;HeHTa JanpeTa ,II;OJI)I(Ha yMeHb

IIIaTbCJI no Mepe nepexo,IJ;a K 6onee TR)I(eJiblM R,IJ;paM. Tax, ,IJ;JIR 

263 106 Teopueu /20/ npe,IJ;cKaJblBaeTcR Ko3.P.PH:u;HeHT JanpeTa -10 3 . 

K CO)I(aJieHHIO, ,IJ;O CHX nop He CHHTe3HpOBaH HH O,IJ;HH 'leTHo-qeTHblH 

H30TOn 3JieMeHTa 106 H HeT B03MO)I{HOCTH OIJ;eHHTb 3KCnepHMeH

TaJibHOe 3Ha'leHHe fjlaxTopa JanpeTa. 

Ha puc. 5 Mbl npuaeJIH T SF ,IJ;JIR HJOTonoa paJJIH'IHblX 3JieMeH

TOB c 'IHCJIOM N = 157. ToJibKO ,IJ;JIR Tpex R,IJ;ep H3MepeHbl nepHO,IJ;bl 

cnOHTaHHOrO ,!l.eJieHHJI ( 
257 Fm, 262105 H 

263106 - ,IJ;Ba nocJie,IJ;HHX 

3Ha'leHHR noJiy'leHbl B HaCTORIIJ;eH pa6oTe ). ,lJ,JIR ,!l.pyrBX yKaJaHbl 
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Puc. 5. 3aeucuMOC111b nepuoooe cnoHIIfaHHOZo oeAeHu~ 0111 z OA~ 

pa3AU'IHbiX 3AeMeH11106 c 'IUCAOM HellllfpoHoe N = 157. 3aKpblllfbiMU 
KPYJtCKaMu noKa3aHbl pe3yAbllallfbl HacllfO~Uiell pa6o111r.1. 

JIHWh HHlKHHe npe.u.ema~ TsF· TeM He Meaee 3TOT rpa4JaK no3Bo

JIJieT nyTeM 3KCTpanonJIUHH B o6nacT:b Z= 107,108 oueHHTh B03MOlK

Hiale BpeMeHa lKH3HH )J.JIJI CITOHTaHHOrO )J.eJieHHJI H30TOITOB C N=157 . 

3TH OUeHKB 06Ha)J.elKHBaiOT 3KCnepHMeHTaTOpOB B BX ITOITiaiTKaX 

CHHTe3HpOBaT:b HOBble H30TOITial TJilKeJIIaiX 3JieMeHTOB C BpeMeHaMH 

)K83HH OT MHJIJIHCeKyH)J. .IJ.O )J.eCJITKOB H COTeH MHJIJIHCeKyH)J.. Eme 

60JI:bWHMH BpeMeHaMH .IJ.OJI)KHial, ITO-BH.U.BMOMy, o6Jia)J.aT:b .U.OCTYITHiale 

H30TOITial 107 H 108 3JieMeHTOB C N = 159, CHHTe3 KOTOplaiX B03MO

lKeH B JI.U.epHiaiX peaKUHJIX C HOHaMH 22Ne Ha MHWeHJIX 249Bk H 
249 Cf. EcTeCTBeHHo, qTo ceqeHBJI JI.U.epHwx peaKUBH MoryT 6wTh 

HeBeJIBKB, O)J.HaKO COOpylKeHBe CBJI:bHOTOqHiaiX YCKOpBTeJieH TJilKe

JIIaiX BOHOB, TaKBX KaK Y- 400 B )l;y6He, )J.eJiaeT 3TY pa6oTy BITOJIHe 

peaJI:bHOH. 
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B 3aKJIIOqeaae aBTopw BlalpalKaiOT acKpeHHIOIO npB3HaTeJihHOCTh 

aKa.U.eMHKY r .H.ci)JiepoBy B npo4J. IO.IJ..OraHeCJIHY 3a ITOCTOJIHHiaiH 

HHTepec K pa6oTe a ee rro.u..u.eplKKy, E.A.qepenaHoBy 3a pacqeThl 

lilYHKUHH B036YlK.U.eHHJI, B.H.KpawoHKBHY a B.K.YTeHKOBY 3a no

MOIUh B npOBe)J.eHHH 3KCITepaMeHTOB. 

Mw 6naro.u.apBM TaKlKe nepcoHaJI UHKJioTpoHa Y- 200 3a o6ec

neqeHHe CTa6HJihHOH pa6oTial yCKOpHTeJIJI H rpynny COTPY.IJ.HBKOB, 

o6ecneqHBWHX o6pa60TKY H CKaHHpOBaHHe TpeKOBiaiX )J.eTeKTOpOB. 
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