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HOB X =2,3. 3THM MeTOAOM B peaKUIIH Pb+ . T1 Cl!HTe3HpOB8Hbl HOBbie 
H30TOllbl 104 aneMeHTa. B pe~KUHH 207 ,20B Pb14Cr CIIHTe3Hp0B8H HOBblH CUOH
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S U M M A R Y 

Some new possibilities of s;ynthesizillg heavy elements with 
~tom.ic numbers axceeding 100 are being considere~ In contrast 
to the conventional. method of producing new elements by bombarding 
Pu, Cm and Cf targets with c, N, o and Ne ions, it is siggested 
to use the nuclear reaction occurring in the bombardment of the 
"magic" nuclei or Pb or its neighbours-with ions of mass larger 
than 40 a.~~ '11th the 8%B.lllples of tbe neutron-deficient isoto-. 
pes 

2
44p. 8.Dd 

246
l!'m formed in the 206, 207, 2~(40Ar~xn)Pm·reac

tions,. it has been.shown t.tiat-tne ·largest cross section corresponds 
to the emission of.;t.tle small number of. neutrons, x = 2~3,. from 
tbe excited compound nucleus. 

Tllis met.tlod has been use<1 to synthesize new isotopes of 
element 104- (Jcurehatovium) in t.D.e p~OTi reac1;ion. In combination 
Wi'Ch t.ne available aata on t.c.e propert;ies of kurchatoviua, the 
exper111eintal data obtained substantiall;r change the understanding 
of the stability of heavy.nuclei with respect to spontaneous fis
sion. 

In the 
2

0'7Pbt-
54

cr and 
2

0B_pbt-54cr reactions, a new spontaneous 
fissicn activity with a half-lUe of severa1 m.illiseconds has been 
obsene~ The experillental data suggest that this activity mB.J' be 
asSU11ed to be due to the dec!Q' of the element with atomic number 
106~ 

({;)1974 061,eouHeHHbliJ UHcmu111y111 JIOepHblX ucc11eooeaHuiJ ,l(y6Ha 

' 
i 

• t 

· BeeoeHue C 1955 no 1970 rr n paJhH'-IHhlx ctpanax 
npoBO,I:(HilHCb 3KcnepHMeHTbl no CHHH!3Y 

3neMe11Ton c nopJ1,nKOBhlMH 110MepaMH Z= 102, 103, 104, 
105. 0CTOPBJI ·Hx OTKpbITH.Jl ,nocTaTO'-IHO xopowo H3IlO)KeHa 
B o6:30pe "3neMeHTbl. BTOpoii COTHH" /I/. Bee 24 H30Tona 
3THX 3neMeHTOH 6LrnH nony'-leHi.I B Ka'-lec-i-ee npo,nyKTOB 
Jl,nepHbIX peaKUHH,. Bbl3bIBaeMblX ycKopeHHbIMH TH)KeilbIMH 
HOHaMH. ABTOpbI ·Hciionh30BanH MHWeHH C MaKCHMailbHbIM 
aTOMHbIM HOMepoM - 94 Pu , 96 Cm H 9nCf, o6nyqag 
BX u'onaMH C, ·o H Ne .· 

B f970 ro)\y nocne CHHTeJa B ,Ay6ne HJOTona 105 
3IleMCHTa C MaCCOBblM '-IHCilOM 261 / 2

/_, a JaTeM B JiepKilH 
eme ,neyx eJ0Toiloe·3Toro 3neMe11ia c Maccoii 260 H 262 /.'l/ , 
B paJnH'-IHbIX na6opaTOpHJIX MHpa a11anH3HponanHCb BOnpocbi 
HCKyccTaeHHoro CHHTeJa 6onee TJl)KeilbIX" 3IleMeHTOB C 
aTOMHblM HOMepOM Z ~ 106; 3Ta Ja,na'-la npe,ncTaBnJleTCJI 
BeCbMa Ba)KHOH He TOilbKO B CMblcne OTKpbITHJI HOBOro 
3IleMeHTa H H3y'-leHHJI e·ro ciiHJH'-leCKHX H XH.MH'-leCKHX CBOHCTB. 
Ha·· naw BJrilJIJJ., npHHUHnHanbHOe 3Ha'-leirne HMeno 6hl ycTa
uoime11ee npJ1Moii CBJIJH · Me)K,ny nepuo,naMH cno11Ta11noro 
JJ,eneHHJI HOBbIX 3IleMeHTOB H cymecTBOBaHHeM HOBOH o6nacTH 
cTa6irnL11ocTe cnepXTJl)Kenblx 3neMeHTOB. · 

BMecTe C TeM CHHTe3 106 H 6onee TJl)KeilbIX 3IleMeHTOB 
TpaJJ,HUHOHHblM, MeTO,I:(OM CBJl3aH C .6onbWHMH Tpy,nHOCTJIMH 
n ceny cneJJ.YIOlllHX 06cToJ1TenLcTB. 06paJyiommic.11 a peaKUHH 
CilHJIHHJI BJJ,pa HOBoro 3IleMeHTa o6na,naIOT BblCOKOH 3HeprHeii 
B036y~eHH~ E* H IlHWL 10-9 

- 10-10 HX '-laCTb MO)KeT 
nepeiiTH B OCHOBHOe COCTOJIHHe nyTeM nocne,noBaTeilbHOro 
ecn.yc_;Ka.HHJI ·11eiiTJ)ou,on -~ y :-KBaHTOB. Ilo3TOMy o6pa30BaHHe 

. . . ..~ . . . - . . ' , 

nonoro ;3neMeHTa J1BnJ1eTcJ1. necbMa pe,nKHM npoueccoM 
H COOTBeTCT~yeT Ce'-leHHIO 10-34 .CM 2 . HnH MeHhwe·. ., 
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C ,I\pyroii CTOPOHhl, yaenuqeHHe aTOMHoro HOMepa .11,I\pa. 

IIPHBOAHT K yMeHI.meHHIO ero CTa6HnLHOCTH KaK IIO OTHOme -

HHIO K a - p_acrraAy, TaK H K CIIOHTaHHOMY )\eneHHIO. C 3TOH 

TOqKH 3peHHJI rrpeArroqTHTenLHO rronyqaTL IIO B03MO)KHOCTH. 

6onee T.11:>Kenhle H30TOIIhl )\aHHoro 3neMeHTa / N > 156/, 

Ail.11 KOTOphIX Ha6nIO,I\aeTCJI yaenuqeHHe rrepHOAOB a -pacrra,I\a, 

a KOHKypeHUH.11 co CTOPOHhl CIIOHTaHHOro ,I\eneHH.11, IIO KpaiiHeii 

Mepe. Ail.11 HeqeTHhIX H30TOIIOB, HeBenHKa. 

He MeHee CilO)KHOH .IIBn.lleTCJI rrpo6neMa perHCTpauHH 

u HAeHTH4lHKaUHH peAKHX co6hITHH pacrraAa. ,ll;nJI aMepHKaH-
. . . 

CKHX HccneAOBaTeneii TpaAHUHOHHhIM JIBnJleTCJI o6nyqeuue 
249 Cf c perucTpauueii ueqeTHoro a -pa)lHOaKTHBHoro 

H30TOIIa, AilJI KOToporo H3MepJIIOTCJI KOppeJIJIUHOHHhle xa

paKTepHCTHKH a -p_aCIIaAa /a-a HnH a - X -KoppenJIUHH/. 

O,I\HaKO crreKTp a -H.3nyqeHHJI J\IlJI HeqeTHoro H30TOII8. J1B

m1eTCJI cno:>KHhIM, H AilJI rronyqeHHJI ,I\OCTOBepHhIX ]\aHHhIX 

Ha q,oHe rp_oMaAHOro KonuqeCTBa rro6oqHhIX pa,I\HOaKTHBHhIX 

IIPOAYKTOB Iieo6xoAHMa 6onLWaJI CTaTHCTHqecKaJI TOqHOCTL. 

B ,ll;y6He HCIIOilL30BanHCL MHmeHH H3 H30TOIIOB Pu H 

Am,KoTophle o6nyqanucL 6onee HHTeHcHBHhIMH rryqKaMH TaKHX 

HOHOB KaK ~ Ne, a perucTpauuJ1 Jl,I\ep ocyiuecTBnHnacL 

IIO CIIOHTaHHOMY AeneHHIO. IIO,I\06Ha.ll MeTO,I\HKa o6na,I\aeT 

6onee BhICOKOH qyBCTBHTenLHOCTLIO H B 3HaqHTenLHOH CTe

IIeHH CB060AHa OT q,oua rro6oqHhIX IIPOAYKTOB peaKUHH. O,I\HaKO 

Ail.11 CHHTe 3a :meMeHTOB C z > 105 Heo6XOAHMO HCIIOilL30Ba TL 

TJl:>Kenhle MHmeHH, KOTOphle yme caMH B 3HaqHTenLHOH )\One 

cnyqaeB HCIIhIThIBaIOT CIIOHTaHHOe ]\eneHHe. C ,I\pyroii CTOpo

Hhl, yBenuqeHHe aTOMHoro HOMepa CHHTe3HpyeMhIX H,I\ep 

IIPHBOAHT K IIOHH:>KeHHIO HX BpeMeHH iKH3HH H IIOTOMY 3Haqa

TenLHO B03pacTaeT q,oH OT KOPOTKO:>KHBYIUHX CIIOHTairno 

AeilH(UHXCH H30MepoB, o6pa3yIOIUHXCH C 6onLWHM ceqeHHeM 

B peaKUHHX MHOroHyKnOHHhIX rrepeAaq. 

Hoebre 603MOJICHOCmU 
cuume3a m.RxeAblX 
.Roep 

3Ta TPYJ\HaH CHTYaUHJI MOiKeT 

cyiueCTBeHHhIM o6pa30M . H3 -

MeHHTLCJI, ecnH OTOHTH 
0

0T Tpa-

.I\HUHOHHOro HarrpaBneHHJI CHH

Te3a H HCIIOnL30BaTL B KaqecTBe MHWeHH BMeCT0 TJl)Ke.Jihlx 

H30TOIIOB Pu , Cm , Cf CTa6HnLHhle HApa Pb HJIH Bi, KOTo

phle o6nyqaroTCH rryqKOM HOHOB c Maccoii A; 2. 40. /IIpeA

no:>KeHHe <>AHoro H3 aaTopoB - IO.Q.O./. 

4 

~, 
~ 

.. __ IIOCKOilLKY , H30T.OIIhl"; Pb. HBJIHIO'I"CH,.~'Mar:uqeCKHMH", a 

CHHTe3HpyeMoe. HJ\PO · - .. J\eqiopMHPOBaHIILIM, HMeeT . MeCTO 

6on:i.moii. Bhlnrphlm B' nennq~He Q peaKUHH, a :cocTanHoe 

HAPO Mo:>KeT oKa3aTLCH cna6o B036y)l{J\eHHhlM. Ha puc. 1 
B 'KaqecT:ae· n:p1iMepa rrpeACTaaiieHhl pac'leTHble '3HaiieHHH 

MHHHM8.IlbHOH ·311eprHH B036Y:>KAeHHH E *. coc'I'aBHhlX 

HAep 248 Fm , 258 Ku H 262 106. B 38.BH~~MOCTH OT MaCChl 

_60~·6apAHPY10itiero HOHa Al . ~H~~o, 1,ITO C ·yaennqeHHeM. 

MaCChl HOHa 3HeprHH B036ym:,D;eHHH B03pacTaeT .no BenHqHHhl 

- 40-5.0 M3B npu· Ai'-_ 2()-30,. a 3aTe·M yMeH'LmaeTCH, 

AOCTHraa MHHHManLHOro 3Ha'leHHH B o6naCTH A 1-:- 40-~O. 

rro·HHiKeHHe 3HeprHH B036Y:>KAeHHH COCTaBHOrO »Apa 'AOJDKHO 

npHBO,IJ;HTL K yMeHLWeHHIO 'IHCna ncrrycKaeMLIX HeiiTpOHOB, 

BCJie,IJ;CTBHe qero MO:>KHO O:>KHAaTL yaenn11e'uHH ceqeunii 

'o6pa30BaHHH. H,IJ;ep'B 0CHOBHOM COCTOHHHH. . 

. 248Fm. 

40. 

/'1\_ ~ 
C(O \ I 
I . o, / ; . \_.,P,o 
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! 
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~ 20 
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~ 0 258Kv 

~ /o-q_, 
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I ' o 
0 't,o/ 
I 

gj O ~· :::::::::::='=:~ 

I ~ 262106 
·,-.;a.,_ 
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' / 201-t '~ • I 

O 20 40 60 
uacca JIO!Ul 

Puc. 1. MuuuMaAbHa.R 3uepzu.R 
6036yxoeHU.Jl cocmaBHblX .Roep 
248 Fm , 258 Ku u 262106 a 3aeu
CUMocmu om Maccbl uo11a. To11KaMu 
noKa3aH&r · pac11emu&re 3ua11e11u.R 
0/1.Jl pa3HblX KOM6uua1.1uii MUUleH&-
11acmu1.1a. 

5 



IIpeACTaBJieHHaJI Ha puc. 1 3aBHCHMOCTL cnpaBeAJIHBa, 

eCJIH 6apLep CJIHJIHH/ OnP1_:9-IJIHf'3CJI KJiaCCH'leCKHM BLipa

>KeHHeM Bint =Z ,zTe lre(A r+A T ) C HeH3MeHHLIM 3Ha11e-
. 13; · 

HHeM napaMeTpa re= 1,45 • 10 - ' CM KaK AJIJI nerKHX, TaK 

H AJIJI TJl)KeJILIX JIAep. II03TOMY B. OTAeJILHLIX 3KCnepHMeH-

Tax141 6LIJIH H3MepeHLI BeJIH'IHHLI B int npH 06ny11eHHH 
208Pb uoHaMH 40 Ar H 52 Cr. ,D;na 3THX peaKitHH noKa3aHo, 

'ITO BeJIH'IHHa napaMeTpa re paBHa /1,44± 0,02/ 10-13 CM. 

3TO 3Ha'leHHe xopowo cornacyeTCJI C 60JILWHM 'IHCJIOM 3KC

nepHMeHTaJILHLIX AaHHLIX, nony11eHHLIX B peaKitHJIX C HOHaMH 

A 1 < 40. 

IloAy'leHue u3omonoe 
¢epMUJI 

HapJIAY C 3THM 6LIJIH nocTaB

JieHLI npJIMLie 3KCnepHMeHTLI 

no H3MepeHHIO ce11eHHH 06pa-

3oaaHHJ1 H3BeCTHLIX nerKHX H30Tonoa 
244 Fm H 

246 Fm B 

peaKI.{8JIX 
206 

• 
207 

' 
208 Pb } 0 Ar. 3xcnepuMeHTaJILHLie 3Ha11e -

H8JI ce11eH8B peaKI.{88 (
40

Ar ,xn) npu x = 1,2,3,4, npeACTaa

neHHLie B nepaoii 'laCTH Ta6JIHI.{LI, CBHAeTeJILCTBYIOT O TOM, 

'ITO 83 COCTaBHOro JI,l(pa C HaH60JILWeii aepoJITHOCTLIO 

8CilYCKaeTCJI ABa HJI8 TpH HeBTPOHa B OTJIH'IHe OT Toro, 'ITO 

HMeJIO MeCTO B peaKI.{HJIX C HOHaMH MeHLWeii MaccLI. 

Cne,l(yeT OTMeTHTL, 'ITO ce11eHue peaKI.{HH C HcnycKaHHeM 

Manoro 118CJia HeiiTpOHOB O'leHL 'IYBCTBHTeJILHO K aeJIH'IHHe 

3HeprH8 Bo36Y>KAeHHH cocTaBHoro JI,l(pa: yaenu':leHHe Eriitn 
Ha 4 M3B YMeHLwaeT ce11eHHe 2n-peaKI.{HH B 10 pa3. 3TO 

xopowo BH,l(Ho 83 cpaBHeH8H ce11eHBii o6paJoBaHHJI 
244 Fm 

a peaKI.{8JIX 
206Pb+ 40 Ar B 209Bi+ 37 Cl /cM. Ta6nuuy/. 

IlpH BCnOJILJOBaHHH CBHHI.{a B Ka11eCTBe MHWeHB B AaHHOH 

nocTaHOBKe onLITOB npaKTB'leCKH HCKJIIO'laeTCJI <l>oH OT cnoH

TaHHOro ,l(eJieHBJI. KaK TH>KeJILIX 3JieMeHTOB, TaK H OT cnoH

TaHHO ,l(eJIJI[QBXCJI BJOMepoa a o6naCTB U-Cf :rro:noMy AJIJI 

CHHTeJa HOBLIX 3JieMeHTOB 3THM MeTOAOM MO>KeT 6LITL 

ycneWHO npHMeHeHa BLICOKO'IYBCTBBTeJILHaJI H 3KcnpeccHaJI 

MeTOA8Ka AJIJI o6Hapy>KeHBJI HAep no cnOHTaHHOMY ,l(eJieHBIO. 

3KcnepuMeHmbl no cuHme3y 3TO o6cTOJITeJILCTB0,6LIJIO 

U30monoe KYP'IQ11106UJI HCnOJILJOBaHO AJIJI CBHTe-

503a HeiiTpoHoAe<l>uuaTHLIX 
H30Tonoa Ku B peaKI.{HB Pb + Ti. 

6 

;~ 
! 

,,: 

© 

(' 

208Pb 

207Pb 

208Pb 

207pb 

Pea1tuaa 

(40Ar, 

(40Ar, 

(40Ar • 

(40Ar, 

4nJ
244

Fm 
3n) 244Fm 

246 
2n) Fm 

ln) 246Fm 

206Pb(40Ar,2n)244Fm 

209Bi(37Cl,2n)244Fm 

208Pb + 50Ti. 

207Pb + 50Ti 

206Pb + 50Ti 

208Pb + 54Cr 

207Pb + 54Cr 

206Pb + 54Cr 

208Pb + 52Cr 

209Bi + 54Cr 

209Bi + 51V 

203Tl c
45sc, a On) 

244
Fm 

205T1c45sc, a2n)
244

Fm 
206Pb(40Ar,2n)244Fm 

TAEnHUA 

a1tcnepHMeHTBIIbHbtX pe3ylihT8TOB 

" E-c.a:i .. ., 
;:;~ 
0" .. 0 ., ., 
:l! 0 ., 

220 

260 

280 

280 

280 

270 

240 

240 

220 

., 
" " .. " ... " .. I! 0. 

0 c.
=:·a,. al 
0 .. ., 

~ ~< 
""'-

187:!:_l,5 

254!:l,5 

.. --; 
:. " .. ,: O 0 
12 = .. 0 .. .. " 
C. "' ..... -a, oO .... -., 0 .. 
"t:-

6 

2 

10 

6 

1 

5 

l 
l 
2 
1,2 

0,4 

2 

3 

4 

1 

1,5 
·1,s 

0,6 

0,6 

1 

.. 
I :,: 

. t ~ I " ti' 
., 
" C."' 0 C. .. 0 

" "' 0 
., G>lO 

g i!- "" ., = 
0 .. =-., " " 0 0 C. 0 .. ., ., = " .. "., ..... 
" 0. 0" 

214 4 MCeK 1,5 

111 . 5 

70 1 Celt 7 

1 < 0,1 

35 4 MCeK 3 

18 . 0,1 

70 -5 MC8K 6 

16 > 1 Cek 1,5 
90 -4 C8K 3 

-5 MCCK <QI J 

2 '> 3 MC8K < 0,3 

20 4-lOMce• 1 

31 . 1 . <0,2 

1 ~ 2 MCek < 0, 1 

1 . < 0,1 

0 . < 0,1 

0 2. 1 MCQX < 0 ,1 

0 . < 0,1 

35 4 MCeK 3 

BLI6op 50 Ti BMecTo 48 Ti, cornacHo HaWHM oueHKaM, 

yaeJIH118BaeT ce11eHHe 2n -p_eaKI.{HH a 100 paJ. 
50 .+8 

,D;m1 ycxopeHHH HOHOB T1 a JIJIP 0HJIH coJAaH 

cneuHaJILHLIB HOHHLIB HCTO'IHHK,' C noMOIQLIO KOTOporo Ha 

31O-c~HTHMeTpoaoM UHKJI~TpoHe nony11eH ny11ox 3THX HOHOB 

c HHTeHCBBHOCTLIO 2.10 UOHoe/ceK: 3xcnepBMeHTaJIL

HaJI MeTOABKa noJBOJIJIJia o6Hapy>KHTL cnOHTaHHO AeJIJIII.{He-
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c.11 u3nyqaTenu, ecnu ux BpeM.11· :>KH3HH npeBbIIllano T112 ~ 

~3 MCeK. 
_Pe3ynhTaTbl 3KCnepIIMCHTOB . npe.ncTaBneHbl BO BTOpoii 

qacTH Ta6nHUbl. B. OilbITax C 5o. Ti o6Hapy)KeHO )];Ba 
cnouTaHHO .nen.11w;uxc.11 u3nyqaTen.11 c cyw;ecTBeHIIO oTnuqaro
W:HMHC.H nepuo.naMII nonypacna.na: oKono 5 MCeK H HecKonb· 
KO. ceK; 

KopoTKO)KHByw;uii H3nyqaTenb c nepuo.noM nonypacna.na 
- 5 MCeK 06pa3yeTcH c MaKCHManhHhIM ceqeHHeM B I<OM· 
611iiauuu 208 Pb + 50 Ti u He Ha6mo.naerc.11 · B peaKu11.11x 
c 206 Pb u 207Pb. lfa aHanu3a 3KciiepuMeHTanhHhlx ceqe -
HUH 3THX peaKUHH H CBOHCTB H3BeCTHblX H30TOilOB Kypqa
TOBD.11 u 6onee nerKHX 3neMeHTOB cne.nyeT, qTo na6nro,D.ae-. ,· · 256 .. 
Mblll 34>4>eK-r, o6ycnoBneH P~Bra.noM H30Tona-;_ .. Ku, , !\OTO· 
pbIH 06pa3yeTca B peaKUHH Pb ( 50 Ti, 2n) 256 Ku. 

,!J;onrO)KHBYW:HH CilOHTaHHO ,nen.HW:HHC.11 H3nyqaTenb HMeeT 
MaKCHManbHbIH Bhixo.n B KOM6HHau11u 207 Pb + 50 Ti , . u 
HBnHeTcH, no HallleMy MHeHHIO, ue.11eTHblM H30TonoM 

255 Ku. 
OH 06pa3yeTc.11· B peaKUHH 207 Pb(50 Tti,2n)255 Ku, c MeHbllleH 
Bepo.HTHOCThIO - B · peaKUHH 208 Pb ( 50 Ti, 3n) 255 Ku u He 

. 206 
Ha6nro.naeTc.11 npu o6nyqeHHH MHilleHH H3 Pb. lfa co-

- ~ 255 
IlOCTaBneHH.11 ceqeHHH o6pa30DaHH.H H30TOilOB Ku H 
256 Ku MO>KHO npe.nnonaraTb, qTo ueqeTHoe .11.npo255 Ku HMe
eT cpaBHHMble napuuanbHble nepuo.nhl a -pacna.na u cnoH· 
TaHHoro_ .neneHH.H. 

206 
. · 

OTCYTCTBHe 3<l><l>eKTa npu o6nyqeHHH Pb HOHaMH 
50 Ti MO)KeT 03HaqaTb, qTo BpeM.11 :>KH3HH cne.nyww;ero 

qeTHOro H30Tona 254 Ku - MeHbIIIC 3 MCeK. 
IIonyqeHHbie pe3ynbTaTbl cyw;ecTBeHHbIM o6pa30M Me-

11.HIOT npe.ncTannenue O CTa6HnbHOCTH T.H)KeilblX .11.nep OTHO· 
CHTenbHO CilOHTaHHoro . .neneHH.11. Ecnn .nn.11 qeTHblX H30TOilOB 
Cf ' Fm H 102 3neMeHTa HMeeT . MCCTO 3HaquTenbHOe 
IlOBblilleHHe CTa6HnbHOCTH /B 106 - 10 12 . pa3/ B6nH3H 
N= 152, · TO .nn.11 qeTHblX H30TOilOB Ku TaKoH 3<l><l>eKT npaKTH· 
qecKH OTCYTCTByeT' H nepHO,!\bl CilOHTaHHoro .neneHH.11 nnaBHO 
B03pacTa,IOT /He 6onee 'leM B -100 pa3/ _npu nepexo.ne 
OT N = 152 K N = 156. Ilpu 3TOM HeT Heo6xo.nHMOCTH npe.n
nonaraTb rpoMa,!\Hble 3anpeTbl .nn.11 HeqeTHblX H30TOilOB Ku , 
KaK cne.noBano H3 cTapblx npe.ncTaBneHHH 15~:. BenuquHa 
3anpeTa .nn.11 HeqeTHblX .11.nep COCTaBn.HeT 10 3 - 104 . -
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Puc. 2. CucmeMamuKa nepuoooe cnoumauuozo oeAeHUR OAR 
pa3AU'IHblX U30monoe 3AeMeHmoe C amOMHblMU HOMepaMU 
98, 100, 102, 104. B cucmeMamuKy BKAIO'leHbl HOBble oaHHble 
no nepuooaM cnoumauuozo oeAeHUR u3omonoe 25°-102 , 
25

4 104 , 255 104 , 256 104. qepub1e Keaopambl coomeelli-
cmey10111 <1emuo- <1emHblM U3omonaM Ku , omKpblmb1e - He<1em
HblM. 'JlyHKmupuaR KpueaR npeocmaeARem nepuoob1 cnoumau-
uozo oeAeHUR no cucmeMamuK'! I'uopco /5/. - . , -

3KcnepuMeHmbl Ilocne 3KcnepuMeHTOB no nonyqeHHIO 
C UOHQMU 54 Cr HeHTPOHO.ne<i>HUHTHblX H30T0il0B Fm H 

Ku ecTeCTBeHH0 6blno Il0ilblTaTbC.H 
CHHTe3HpoBaTb npe.nno)KeHHblM MeTO)J;OM cne.nyww;uu qeTHblH 
3neMeHT C aTOMHblM HOMepoM-1O6. PacqeTbl, npoBe.neHHble 
Ha OCH0Be nonyqeHHblX BblIIIe 3KCnepHMeHTanbHblX .naHHLIX, 
noxa3anu, qTo .nn.11 3THX ueneii uau6onee no.nxo.n.11w;eii .11Bn.11-
eTc.H KOM6HHaUH.H Pb+ 54 Cr . 

·9 



HeKOTopan MO,llHit,HKa:UHH H0HH0ro HCT0qHHKa Il03B0JIHJia 

nonyqHTL Ha 31O-c~HTHMeTpOBOM UHKJI0TpoHe nyqoK ycKo

peHHLIX H0H0B 'S4cr+B C HHTCHCHBH0CTLIO - 2.10
11 'laCmuq/ 

ceK. B KaqecTBe MHWCHH, KaK H ·?,aHee, HCil0JIL30BaJIHCL 

pa3,lleneHHLie H30T0ilLI 
206 Pb , 20 Pb H · 

208 Pb, K0T0pLie 

o6nyqaJIHCL H0HaMH 54 Cr c MaKCHMaJILHOH :meprueii 

280 M 3 B. · 207 54 208 54 
B peaKUHHX Pb+ Cr H Pb+ Cr Ha6JIIO,llaJiocL 

o6pa30BaHue Cil0HTaHH0 ,lleJIHll{HXCJI H,llep C nepHO,llOM nony

pacna,lla B HCCKOJILK0 MCeK. BLIXO,ll . :noro H3JiyqaTeJIH 

YMCHbWaeTCH 6onee qeM B IlHTL pa3 npH nepexo,lle OT 

Muweueii 207 • 208 Pb K Mnweun 2O6Pb. Pe3yJILTaTLI 3THX 

· :JKcnepuMeHTOB npe,ncTaBJieHLI B TpeTLeii qacTu Ta6JIHULI. 

B ,llanbHeiiwe_M . 6Lino npoaej\eHo 6onbwoe KonuqecTBO 

KOHTPOilbHLIX 3KCnepHMCHTOB, r.ne o6nyqaJIHCL pa3JIHqHLJe 

H30TonLI Pb. u Bi uouaMH 51 'V H 
52 Cr . B 3THX 3Kcne

puMeHTax 6Lina nonr1eua JIHWb aepxHHH rpauuua· ceqeHHn 

o6pa30BaHHJI CilOHTaHH0 ,llCJIHlltHXCJI n,nep /CM. 'ia6JIHUY/-

BKJia,ll peaKUHH THna p, xn H a ,_xn' KOTOpLie MoryT 

npHBeCTH K HCHTPOHO,lleit,uuuTHblM H30TOilaM KypqaTOBH.11 

H uunbc6opuH, uccne,noaancH TeopeTuqecKH H 3KcnepuMeH

TaJibHO. liLino uaii,lleHo, qTo B yKa3aHHOM .IlH.ana3oHe 3Hep

ruii OH npeue6pe)KHMO Man. Ilo3TOMY MLI CKJIOHHLI ,nyMaTb, 

qTo ua6mo,lleHHbie B 3KCnepHMCHTax 50 co6LITHH o6ycJioB

JieHLI CilOHTaHHblM ,lleneuueM Jl,llep c Z = 106. lfa CO0THo_

weHHH BLIXO,llOB ·3Toro HJJiyqa TCJIH B 3KCnepHMeHTax C pa3 -

JIH'IHLIMH HJOTonaMu Pb, a TaK:>Ke ocHOBblBaHCL Ha HOBLIX 

npe,llcTaaneuuHx o CHCTeMaTuKe cnouTauuoro ·,lleneHHH, 

M0>KHO npe,llnonaraTb, 1-ITO_ CilOHTaHHOe ,lleneuue HCilLITblBaeT 

He\feTHLIH H30TOil 
259 106 ' KOTOpLiii o6pa3yeTCH B peaKUHJIX 

C Hcn'ycKaHHeM .IlBYX H Tpex HeiiTpOHOB. 

Bbl600bl TaKHM o6pa30M, H3 HaCTOJluteii pa6oTLI MO:>K-

HO C,llenaTL CJIC.IlYIOutHe BLIBO,llLI: 

1. Jl,llepHLie peaKUHH, B KOTOpLie H30T0ilLI CBHHUa 6oM-

6ap,llHPYIOTCJI -,TJl:>KCJILIMH HOHaMH c Maccoii. 6onee 40 a.e., 

MoryT 6LITL 3cl><l>eKTHBHO HCilOJib30BaHLI ,llJIJI CHHTeJa 3JieMeH

TOB -C aTOMHblM .HOMepoM, Z>lOO: 3TOT MCTO,n 6LIJI npoae

peH npH CHHTe3e 'HeiiTpOHO,lleit,uuHTHLIX H30.TOil0B ,Fm H 

,,o 

Ku u, cornacHo TeopeTuqecKHM o:u;eHKa.M, MO)KeT 6LITL 

ycnemHo ucnoJIL30BaH npH CHHTe3e 106 H 6onee TJl)KCJlldX 

3JieMeHTOB. . 

2. IlpH o6nyqeHHH H30TonoB Pb HOHaMH 
50 Ti CHHTe3H

pooaHLI HOBLie HeiiTpOHO.z:teii>HUHTHLie .H,llpa Ku , CBOHCTBa 

KOTOpLIX cyll{eCTBeHHLIM o6pa30M MCHJIIOT npe,llCTaBJieHHJI 

0 CTa6HJILHOCTH TJl)KeJILIX Jl,llep no OTHomeHHIO IC cnOHTaH

HOMY ,lleneHHIO. ~JIJI H30TOnOB Ku He Ha6JIIO,llaeTCJI CTa6H;. 

JIH3HPYIOutero_ 3cl><l>eKTa no.n:06onoq1<H N = 152, KaK 3TO HMeeT 

. MeCTO .n:m1 6onee JierKHX 3JieMeHTOB C z = 98, 100, 102. 

3. B peaK:u;HJIX 
207 Pb , 208 Pb+ 54 Cr Ha6JI10,n:aeTCJI 

o6pa3oBaHue cno~TaHHO ,n:eJIJ1IUHXCJ1 J1,n:ep c nepuo,n:oM nony

pa.cna.n:a B HeCKOJILKO MCeK. }fa COBOKynHOCTH ,n:aHHLIX, 

BKJIIOqag pe3yJILTaTbl· onLIT0B no CHHTe3y H30TOnOB 1OO-ro 

H 1O4-r_o_ 3JieMeHTOB, a TaK)Ke KOHTPOJILHLIX 3KCnepHMeH

TOB, MO)KHO npe,n:noJIO)KHTb, 'ITO Ha6JI10,n:aeML1H 34xlieKT CBJl3aH 

C _o6pa30BaHHeM 3JieMeHTa C aT0MHLIM HOMepoM 106. 

ABTOPLI 6naro,n:apHLI H.B.Konecooy, li.H.MapKOBY H 

A.H.<l>HJIHnCOHY, BHeCmHM 6oJILmoii BKJia,n: B pa60TLI no no

ny11eHHIO HHTeHCHBHOro H YCTOH'IHBOro ny11Ka ycKopeHHLIX 

H0HOB. Pe3yJILTaTLI pa60TLI o6cy)K,Il;aJIHCL Ha pacmHpeHHLIX. 

ceMHHapax B O6'Le,llHHeHHOM HHCTHTyTe Jl,n:epHLIX HCCJie,n:ooa

HHii. ABTOpLI np~_!H~~e-~b~LI ,n:HpeKTOpy OHJIH aKa,n:eMHKY 

H.H.lioroJI106ooy H y11acTHHKaM 3THX o6cy)K,Il;eHHii 3a none3-

HLie ,Il;HCKYCCHH H :QeHHLie 3aMe'laHHJI. MLI C'IHTaeM CB0HM 

npHJITHLIM .n:onroM BLipa3HTL 6naro,n:apHOCTL rocy,n:apcTBeH

HOMY KoMHTeTy no HcnoJIL3oBaHHIO aTOMHoii 3HeprHH CCCP 
H ero npe,n:ce,n:aTenro npoit,. A.M.IleTpocLJIHUY 3a npe.n:o

CTaoneHHyro B03MO)Kff0CTL mHpOKO HCnOJIL30BaTL pe,n:KHe 

H30TOnLI ,n:JIJI npHrOTOBJieHHJI MHWeHeii H nony11eHHJI ycKopeH-

HLIX HOHOB 
50 Ti H 54 Cr . · 
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