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B CBH3~ c 3Kcnep~MeHTaM~ no C~HTe3y 108-ro 3neMeHTa Heo6xo
A~M~ AaHH~e 0 CBOHCTBaX ~30TOnOB C Z = 106, KOTOp~e MOryT o6pa-
30BbiBaTbCR np~ a -pacnaAe HyKn~AOB c Z 108. YcToA4~BOCTb HAep 
106-ro 3neMeHTa OTHoc~TenbHO cnoHTaHHoro AeneH~H /apeMeHa ~~3H~ 
T8F/ npeAcTaan.ReT TaK~e caMOCTOHTenbH~A ~HTepec BB~AY pe3Koro 
~3MeHeH~H c~cTeMaT~KI-1 TSF np~-1 Z = 104. ,[lnR conocTaaneH!.1H c Teo
PI-1eA Ha1-16onee !.1H<j)opMaTI-1BHbl 4eTHo-4eTHble !.130TOnbl c Z > 1 04 
/a nepay~ 04epeAb C Z = 106/, nOCKOnbKY AnH H~X OTCy;CTByeT 
HeonpeAeneHH~A <PaKTOP 3aMeAneH!.1R TSF' o6ycnoaneHH~A He4eTHOCTb~. 

,[laHH~e o TsF !.13oTonoa 106-ro 3neMeHTa aecbMa orpaH!.14eH~ 1-1 Ka
caiOTCH n1-1wb He4eTHbiX !.130Tonoa 259106 1 ll 1-1 263 106 121, B npoaeAeHH~x 
HaM!.-1 B 1974 rOAY 3KCnep!.1MeHTaX no n0!.1CKy CnOHTaHHO AenH~!.1XCH 
!.130Tonoa c Z = 1 06 ~cnonb3oaan!.1cb peaK41-11-1 ''xonoAHoro cnHRHHH" 
Pb + 

54
Cr, HaH6onee 3<j)<j)eKTHBHble acneACTBHe ManoA 3HeprV1H ao3-

6y~AeHV1H COCT aBHoro HAP a IE ~in ""19 M3B/. np~1 o6ny4eHV1H 1130Tonoa 
CBHHL\a 

206
•
207 

•208 Pb HOHaM11 54 Cr B WHPOKOM A11ana3oHe 3HeprHA 110-
HOB lAo 290 M3B/ 6~n1-1 o6Hapy~eH~ ABe aKTI1BHOCTI1 cnoHTaHHoro Ae
neHI1H C pe3KO OTn~4a~~I1MCR nepHOAOM nonypacnaAa: B MHnnHCeKYHA
HOM /4-10 Me 

111! 11 ceKYHAHOM /-1,5 c 131 I Al-1ana3oHax. 
Oo COBOKYnHOCTI1 KOHTpOnbH~X 3KCnepi1MeHTOB H nepeKpeCTH~X pe

aK411A 6blnO OAH03Ha4HO YCTaHOBneHo, 4TO o6e aKTHBHOCTH o6ycnoane
H~ H30TOnaMI1 106-ro 3neMeHTa, ,[lonro~HBy~aH aKTHBHOCTb 6~na HAeH
TH<j)114HPOBaHa, KaK H30TOn 255104 /aepO.RTHOCTb CnOHTaHHOrO Aene
HHR bsF "'50%/, o6paay10~1-1ACH np1-1 a-pacnaAe 259106, 4To noaaonHno 
YCTaHOBV1Tb 3Ha411TenbHY~ aepoHTHOCTb a-pacnaAa 3Toro V130TOna 
106-ro 3neMeHTa 131, KopoTKO~Hay~aH aKTHBHOCTb Morna 6~Tb o6yc
noaneHa 1130TonaM!-1 269100 11nH 260106. 0AHaKO oroHAaeMoe COrnaCHO 
TeopeTH4eCKHM pac4eTaM 141 apeMH ~113HI1 TSF (~:4 106) AOn>KHo 6b1Tb 
npHMepHO Ha ABa nOPHAKa MeHbWe H3BeCTHoro 3Ha4eHHH TSF (i~:104f 5 < 
T,e, COCTaBnHTb -0,1 MC, 4TO He Morna Ha6n~AaTbCR B HaWHX 3KCne
PHMeHTaX. ~3BeCTH~e B TO BpeMH AaHH~e 0 BepOHTHOCTH 3MMCCI111 HeAT
POHOB B peaK411HX 11 XOnOAHOrO CnMHHMH 11 TaK~e yKa3biBanl1 Ha Ha1-160nee 
aepoRTHoe 3Ha4eHMe A = 259 *. 

C nycKoM YCKOPMTenH Y-400 HHTeHCHBHOCTb ny4Ka V10HOB Ti, Cr, 
Mn M Fe Bo3pocna a AeCHTKI1 paa. YcoaepweHcTaoaaa 3KcnepHMeHTanb
HYIO MeTOAHKY C Y4eTOM B03pocweA MHTeHCMBHOCTH MOHHOrO ny4Ka 
1-1 pacnonaraH H30TonaMM CB!.1H4a c 6onee a~COKHM o6ora~eHI1eM, M~ 

aepHyn!.1Cb K V~ccneAoBaHI-110 peaK41-1A Pb + 54cr c 4enb~ 6onee AeTanb-

* BnocneACTBMM 3TI1 AaHHble 6~n1-1 cy~ecTaeHHbiM o6paaoM AOnonHeHbl 
MIOH4eH6eproM 1-1 AP., noKa3aswMMI1 6onbWYIO aepoHTHOCTb KaHana c 3MI1C
cMeA acero OAHoro HeATpoHa /6/ 
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HOro onpeAeneHHR CBOHCTB KaK He4eTH~X, TaK 11 4eTH0-4eTHWX 1130TO
noB 106-ro 3neMeHTa. nocTaHOBKa 3KcnepHMeHTa 6wna aHanorM4Ha 
OnMCaHHOH paHee, 4TO ofiecne4HBano MaKCHManbHy~ 4YBCTBHTenbHOCTb 
perHCTPal.\HH cnoHTaHHO AenH~HXCR npOAYKToa 11,S/. OpM o6ny4eHMM 
MHWeHeA H3 ofiora~eHH~x H30Tonoa 206,207,208 Pb HOHaMM 64 Cr c 3Hep
rHeA 290 M3B HccneAOBanCR WHPOKHH AMana30H nepHOAOB nonypacnaAa: 
10-3 +1o2c, B 3THX OnWTaX M~ CHOBa Ha6n10AanH TOnbKO ABe aKTMB-

+2 +0 ,3 
HOCTH: c T 112 = 6_ 1 Me 1-1 c T 112 = 1,5_

0 2 
c. BenM411HW nep110AOB 

' nonypacnaAa H B~XOAOB 3THX aKTHBHOCTeH cornacyiOTC.R C M3MepeHH~MM 
paHee 11 • 31 • 

BMecTe c TeM, 6naroAaPR 6onbweA cTaTMCTMKe /a ~eA cno~HOCTM 
6wno 3aperHCTPMPOBaHO OKOno 700 OCKOflKOB CnOHTaHHOrO AeneHMR/, 
YAanocb 6onee 4eTKO BWHBI1Tb KOppenHL\11~ BWXOAOB 3TMX aKTMBHOCTeH 
C MaCCOBWMH 411CnaMH MMWeHeH, AKTMBHOCTb C T1; 2 = 1,5 C C npM
MepHO OAHHaKOBOH BepoHTHOCTbiO o6pa3yeTCR B peaKL\HRX C M11WeHHMH 
206 • 2°7Pb 11 He Ha6n~AaeTCH a peaK411H 208 Pb+ 64 Cr, a KOTopoA ee 
BWXOA naAaeT no MeHbWeH Mepe B 15 pa3, AKTHBHOCTb C T 1;\ = 6 MC 
CTOnb ~e paBHOBepoHTHO o6pa3yeTcn B peaKL\11.RX C MMWeH.RMH 07,208 Pb, 
B TO BpeM.R KaK B peaK4HH 206pb + 64 Cr ee BWXOA yMeHbWaeTC.R 6onee 
4eM a 5 paa /eM, Ta6nM4y/. 0TC10Aa cneAyeT, 4To Ha6n10AaeMwe aK
THBHOCTH npHHaAne~aT pa3nH4HWM H~OTOnaM 106-ro 3neMeHTa, 

U-1! .. ~.--~,....,., oft 

<D 
............. _,.. __ .. _._ - ··-. - -

~ .D 0 
0 0 l: ~ 
<:: l: <:: 

T1;2 = 1.5 c T1;2 = 6 MC ~ 
.D Ql IQ 0 0.. s • ~ 'T l: o:iu " 3est* 6est 
s 3" <:: :s: 0 Wst Wst Ql l: Ua. 0 Ql 

IQ :s: 1-• L.. 
0 3 0 'JU • ce-.eHHe ce-.eHHe :s: 0 u :s: ID L.. ~ BbiXO.Q BbiXO.Q u E 0 Ql Ql o6pa30&aHHK o6pa3oeatHI IQ a. a. :l: :!: 1- -16 -34 -16 -34 

X 101/HoH X10cH2 X10 1.MoH X 10 cH2 

206 96 165 5,6 4 ~ 1.5 :S0.5 

207 93 125 6,0 t. 8,8 3 

208 98 416 ~ 0,4 .:s 0,3 12.5 4 

* - a t - OIJ;eHKa CetJ:eHHH 06pa30BaHHH H30TOIIOB 2S9,260 106 B MaK
CHMyMe68cPYHKIJ;HH B03 6~eHHH peaKu;HH Pb ( 64 Cr, xn) rrpH Tom~iHe 3cPcPeK
THBHoro CITOH MHWeHH, COOTBeTCTByro~eft IIOTepe 3HeprHH HOHOB 10 M3B, 

3 



AKT11BHOCTb c T 112 = 1 , 5 c, KaK 11 paHee 
5 

AOJl>I<Ha 6b1Tb npl1nl1-
caHa 1130TOny 266 104. nPOAYKTY a -pacnaAa 2 9 106, KOTOpbli:1 o6pasy
eTCR, KaK 11 CJleAYeT 0>1<11AaTb, C MaKCI1MaJ1bH~M B~XOAOM B peaK411RX 
206, 207pb ( 54 Cr, 1,2n) 259 106. naAeH11e BbiXOAa :noi:1 aKTI1BHOCTI1 
B peaK41111 208 Pb + 54 Cr COOTBeTCTByeT OTHOCI1TeJ1bHO Manoi:1 sepORT
HOCTI1 KaHana C 11CnycKaH11eM 3-x Hei:1TpOHOB, 4TO y>l<e Ha6n~AaJ10Cb 

a peaK411flX Pb + 50 Ti 161 
, 

AKTI1BHOCTb c T1;2= 6 MC cneAyeT oTHeCTI1 K 1130Tony 260~~8· 
BbiXOA KOTOporo TaK>I<e MaKCI1ManeH B peaK411RX 207,208pbc£>4Cr,1,2n) 106 
11 yMeHbwaeTCR a peaK41111 paA11a4110HHoro saxsaTa 206Pb(64 cr,y )260106. 

TaKOi:1 B~BOA RBJlReTCR, Ha HaW B3rJ1RA, BeCbMa HeTpi1B11aJlbH~M, 

nOCKOJlbKY B :noM CJ1,4ae 'ISF ( ~~~ 106) OKa3biBaeTCR npaKTI14eCKI1 
cpasH11MbiM c T8 F ( ~~4 104) 11 Tpe6yeT noApo6Horo paccMoTpeHI1R. 

0TMeTI1M npe>~<Ae scero, 4TO 113MepeHH~i:1 s~xo~ cnoHTaHHoro Aene
H11R C T 1; 2 = 6 MC COOTBeTCTByeT 0>1<11AaeMOMy B~XOAY 1130TOna 
260106 s peaKq11RX 207,208pb( 54Cr,1,2n) 26°106. 3To cneAyeT 113 co
nocTaBJ1eHI1R c aHanori14HbiM~1 peaK411RMI1 Pb + 50 Ti, npi1BOARU\11MI1 K o6-
pasosaH11~ 113BeCTHbiX 1130Tonos255104 11 256104 /bsF-100%/. TaK, 
Hanpi1Mep, 

w[ 208 Pb( li4cr, 2n) 260 106 (6Mc)] 

W[207pb(54cr, 2n)259106(1,5c)] 

3AeCb W - B~XOA 1130Tonos, 113MepeHH~i:1 no Ha6Jl~AaeMOMY cnOHTaH
HOMY AeJ1eHI1~. 0TCyTCTBI1e B peaK41111 206 Pb+ 54 Cr KaKoi:1-ni160 aKTI1B
HOCTI1, nOM11MO 1, 5-ceKYHAHOi:1 B A11ana3oHe T 112 = 2 · 10 _, + 10 C, 
noKas~saeT, 4TO sepoRTHOCTb a-pacnaAa 1130Tona 259 106 6J1113Ka 
K 100%, TaK11M o6pa30M, 113 npi1BeAeHHOro COOTHOWeHI1R CJleAyeT co
OTBeTCTBI1e B~XOAa 6-MI1JlJ111CeKYHAHO~ aKT11BHOCTI1 nOJ1HOi:1 BeJ111411He 
s~xoAa peaKl.ll111 208 Pb( 04 Cr, 2n) 260 106. Ha 3TOM ocHosaHI111 11CKJllo-
4aeTcR npeAnOJlO>I<eHI1e 0 TOM, 4TO 

T ( 260 106) < T ( 260 106) < 1 MC, 
SF - a 

nOCKOJlbKy B 3TOM CJ1y4ae 3Ha411TeJ1bHOe KOJ1114eCTBO aKTOB CnOHTaH
HOrO AeJ1eHI1R 260 106 MOrJlO He Ha6Jl~AaTbCR B HaWI1X on~TaX, 

no Cl1cTeMaTI1Ke nap411anbH~~ nep11oA nonypacnaAa Ta ( 260 106) 
COCTaBJlfleT -3 MC /7/, a 3Ha4eHI1e T 112 = 6 MC npaKTI14eCKI1 He OT
J1114aeTCR oT nep11oAa nonypacnaAa 1130Tona 256104, A04epHero npo-

260 06 + 1 '8 8 + 1 '6 AYKTa a~pacnaAa 1 /5,2_
1 2 

MC no HaWI1M AaHH~M, ,1_ 1 1 MC 

' ' no AaHH~M M~Hl.leH6epra 11 AP· /6/ I. TaK11M o6pasoM, sepoRTHOCTb a -
pacnaAa y 1130TOna 260 106 MO>I<eT OKa3aTbCR AOM11HI1PY~Il\el:1*. B 3TOM 

*BepoRTHOCTb 6eTa-pacnaAa /3neKTPOHHoro saxsaTa/ Y 1130Tonos 
258-262106 npeHe6pe>~<I1MO Mana 171 • 
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T,: 5.2 MC 

--T,:2,5MC 

--1-T, : 1,0MC 
2-T1 •4.0MC 

10 15 20 25 

PHc. I , BpeMemwe pacnpep;eJieHHe 
OCKOnKOB CDOHTaHHoro p;eneHHH, ga
perucTpHpoBaHHbiX B peaKIJ;HH 
208 Pb+ 54 Cr. KpHBhie - pac<reTmie 
pacnpep;eneHHH rrpH o6pa3oBaHHH 
H30Tona 256 104(T 112 = T2) B pe3ynh
TaTe a -pacrrap;a 260 106 (T 112 = T1 ). 

cny4ae speMeHHoe pacnpeAeneHI1e 
OCKOJlKOB CnOHTaHHOrO AeJ1eH11R np11 
nony4eHI111 1130Tona 260 106 AOJl>I<HO 
11MeTb xapaKTepH~i:1 BI1A KPI1BOi:1 
C HaKonneHI1eM aKT11BHOCTI1, 

M~ nposen11 3Kcnepi1MeHT~ c 1.1enb~ 

nposepKI1 3Toi:1 r11noTe3~ s pasn114-
H~X BpeMeHH~X pe>I<I1MaX, 11CnOJ1b3YR 

peaK411~ 208 Pb + 54 Cr, s KoTopoi:1 B~XOA AOJ1rO>I<I1BYIJiei:1 aKT11BHOCTI1 
MI1H11ManeH. Ha p11c. 1 npeACTasneHo cyMMapHoe speMeHHoe pacnpeAe
neHI1e TpeKos, saper11cTp11posaHH~X s 3TI1X on~Tax. Ha4aJ1bH~i:1 y4ac
TOK 3TOrO pacnpeAeJ1eHI1R 11MeeT HeKOTOpoe OTKJ10HeH11e OT OAHOKOM- -
noHeHTHOi:1 KPI1BOi:1 pacnaAa, BbiXOARil\ee 3a npeAeJlbl CTaTI1CT114eCKOi:1 
norpeWHOCTI1, 

AHaJ1113 3Toro pacnpeAeJ1eHI1R B npeAnOJlO>I<eHI111 ABYXKOMnOHeHTHOi:1 
Kp11soi:1 11 HaKonneHI1e-pacnaA" noKa3~saeT, 4TO np11 sepoRTHOCTI1 a -
pacnaAa 1130Tona 260 106 b ~ > 80% ero nep110A nonypacnaAa 
Tl/2 ("tlU 106) = 2,5+1 ,5 MC, 

Mo>~<Ho, no-B11A11MOMY, onT11ManbH~M o6pasoM noAo6paTb speMeHHoi:1 
pe>I<I1M Ha6Jl~AeHI1R 11 YT04H11Tb nony4eHH~e AaHH~e, yBeJ111411B CTaTI1C
TI1KY, 0AHaKO He3aBI1C11MO OT T04H~X 3Ha4eHI1i:1 T 112 ( 

260 106) 11 co
OTHOWeHI1R ocHoBH~x Tl1nos pacnaAa 3Toro 1130Tona ero nep11oA nony
pacnaAa OTHOCI1TeJ1bHO CnOHTaHHoro AeJ1eHI1R TSF::: 5 MC, 

MomHo TaKme CAenaTb HeKoTop~e saKJ1~4eHI1R o TsF He4eTH~x 11ao
Tonos 269 ·26 1 106. napl.ll1aJlbHble speMeHa >1<113H11 Ta 3TI1X 1130TOnOB 
no CI1CTeMaTI1Ke COCTaBJlR~T 0,2 11 0,08 C COOTBeTCTBeHHO / 7!, 0TCyT
CTBI1e 3aMeTHoro 3$$eKTa cnoHTaHHoro AeJ1eHI1R, KOTopoe Morno Ubi 
G~Tb np11n11caHo 3T11M 1130TonaM a peaK1.111RX 206 Pb( 54 Cr, n) 259106 
11 208 Pb2~

04 Cr, n) 26 1106, nossonReT ycTaHOBI1Tb, 4To TsF< 259106)>0, 1 c, 
a TsF< 1106) >0,4 c. 

Ha p11c.2 nony4eHH~e AaHH~e conocTasneH~ c TeopeTI14eCK11MI1 pac-
4eTaMI1 T SF AJ1R 4eTHo-4eTH~x RAeP 14•81 • CneAyeT OTMeTI1Tb corna
CI1e Haw11x AaHHbiX AJ1R 260 106 c pesynbTaTaM11 6apaHa 11 AP/81, 
KOTOp~e, OAHaKo, Aa~T np11 3TOM 3aB~WeHHOe 3Ha4eHI1e T8F( 258 104), 
CoxpaHReTCR J111 Ha6n~AaeMoe np11 Z = 106 11 N = 154 oTHOCI1TeJ1bHoe 
nos~weH11e ycToi:1411BOCTI1 no cnoHTaHHOMY AeJ1eH11~ AJ1R 6onee w11poKoro 
Kpyra RAeP c Z ~ 106? AnR oTseTa Ha 3TOT sonpoc Heo6XOA11M~, no
B11A11MOMY, CBeAeHI1R 0 APYri1X 4eTH0-4eTH~X 1130Tonax 106-ro 11 108-ro 
3JleMeHTOB, 
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Puc. 2. BpeMeHa JKHSHH T 8 F 'leTHo
'leTHbiX I Z = I 04, I 06, I 08/ u He'leT
HblX /Z = 106/ Hp;ep. ---- - pacqe
Thi PaHApyna H p;p./4/ , - - -
pac'leTbi BapaHa u p;p. 18< • - ussecT
HhJe 3KCnepuMeHTaJibHbJe p;aHHble ,JVIH 
Z = I 04, !'!. - 263 106 121 , ~ - HacToH
~aH pa6oTa. 

ABTOP~ 6naroAaPHbl aKaAeM~KY r.H.~neposy ~ np~eccopy ~.U.Ora

HeCRHY sa ~HTepec K AaHHo~ pa6oTe ~ nOAAeP~KY Ha scex ee 3Tanax. 
ABTOp~ np~SHaTenbHbl TaK~e KonneKT~BY OTAena YCKOP~Tene~, KO

TOP~~ noA PYKOBOACTBOM r.r.rynb6eKRHa o6ecne4~Ban 3~eKT~BHy~ 
pa6oTy Y-400, ~ H.B.Konecosy, B.M.nnoTKO, r.H.HsaHOBY sa noMO~b 
np~ npoBeAeH~~ 3KCnep~MeHTOB, 
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~eMuH A.r. u p;p. 
0 CBOHCTBaX ll30TOTIOB 106-ro 3neMeHTa, 
o6pasyro~xcH s peaKL\llHX Pb + 54cr 

~7-83-576 

IlpH o6JJy'leHHH MllWeHeH ll3 o6ora~eHHblX ll30TOTIOB CBllHL\a 
llOHaMll 04 Cr llCCnep;OBaJiaCb sepOHTHOCTb CTIOHTaHHOrO p;eneHHH 
ll30TOTIOB 106~ro 3neMeHTa, o6pa3YJO~XCH B peaKL\HHX 
Pb( 54 Cr, 1,2nJ 106. IloKasaHo, 'ITO nepHop; nonypacnaAa 'leTHo-'leTHo
ro ll30TOTia 2 O 106 OTHOCllTenbHO CTIOHTaHHoro p;eneHHH TS > 5 MC • 

F-
Ilony'leHbJ TaKJKe Ol\eHKll ,JVIH COCe,IJ;HllX He'leTHblX ll30TOTIOB: 
T8 F( 259 106);:: 0,1 c, 'fsr ( 261 106) ~ 0,4 c. Pe3ynbTaThi 3KcnepuMeH
TOB o6cyJK,IJ;aiOTCH B conocTasneHuu c nocnep;nuMu p;aHHbiMH TeopeTu
qecKux pac'leToB. 

Pa6oTa BbmonHeHa B J1a6opaTopuu Hp;epHbiX peaKL\HH Ollillf. 

Demin A.G. et al. D7-83-576 
On the Properties of the Element 106 Isotopes 
Produced in the Reactions Pb + 54cr 

In 54 Cr ion bombardments of targets prepared from enriched 
lead isotopes the spontaneous fission probability for the iso
topes of element 106 formed in the reactions Pb( 54 Cr, 1,2n)l06 
was investigated. The spontaneous fission half-life of the 
double-even isotope 260 106 has been shown to be T8 F ;:: 5 ms. 
The half-lives of nei~hbouring odd-mass isotopes have also 
been estimated: T9F( 2 9106):;:0.1 sand T8 F( 261 106) ;;:o.4 s. The 
results of the experiments are discussed in comparison with 
the latest theoretical calculations. 

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