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B peBKUHBX C HOHaMH XHCnOpoaa 

2~2 18 
o6nyqeHHIO Pu HOHBMH 0 HB Bh!BeaeHHOM nyq-

TB)I{enh!X HOHOB QJ.-HIVJ CHHTe3HpOBBHhl H30To-

3 cex,, Ea = 812 ~ 0,03 Maa) a 102 255 

cex,, Ea = 8,09 - 0,03 Maa ). 
H30TOIIOB IIpOBOaHnBCb IIO <j:lyHKUH.IIM B036y)l{ae

nonyqeHHbie aaHHhle HaxoasTcH a xopoweM 

a, nonyqeHHhiMH B OJ.-HH1 npa CBHTeae 9THX 

o6nyqeHHIO U 238 
HOHBMH Ne 22 , 

Hn8pH~X HCCneQOB8HRA. 

P7- 3059 

of 102 Isotopes with l\llass Numbers 
~55 in Reactions Induced by 0 Ions 
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flepBaSI pa6oTa, B KoTopolt 6bma cnenaaa nonhiTKa nony'IHTb aneMeHT 102, 

BbiiiOJIHCHB B 1957 r, B CTOKrOJibMC COBM8CTHO rpynnolt lllBC}lCKHX 1 8MCpHK8HCKHX 

Ill 
u aarnHHCKHX uccnenoBaTenelt • Ehlna aaperacTpHposaaa a -aKTHBHOCTb c ne-

pHonoM nonypacnana OKono 10 MHH H Ea=8,5:t_O,l MaB, B KB'IeCTBe B03MOlKHoro 

121 
Macconoro 'IHCna aapsmy c 251-253 6brno yKaaaao n 255 • OnaaKo onbiTbr, npo-

131 
ne.Qeuubre B ClllA B 3Ha'IHTeJibHO nyqwux aKcnepHMCHTanbllbiX ycnoBHSIX , l'le 

TIODTBep.QHJIH nauubrx, nonyqeHI!biX B CToKrOJibMe, B Bbmonuei!IIOH B Kanuljlopl!nlt-

141 
CKOM yHI!BCpCHTCTe pa6oTe, llOCBIDI!CIIIIOH B OCIIOBIIOM CHHTC3y 103 :3JICMCIIT8 1 

6brna nonyqeua aKTHBI!OCTb c Ea=8,2 MaB H T y,= 15 C8K 1 KOTOpBH npe.QJIOJIOlKH-

255 
.,,, '"hJio 6brna oTueceua K H30Tony 102 . OmraKo B npoBeneanoft B Jla6opaTopuu 

mtePHhiX peaKuHA OYIHJ1 pa6oTe no CHHTeay 
255 

H30TOU8 102 B PCBKUHH 
238 22 255 151 

U (Ne , Sn) 102 6brno noKa3aHo, 'ITO 
255 

H30TOU 102 HMee·r En 
238 22 256 

paGoTe B peaKUHH U (Ne ,4n) 102 8,08 ±. 0,03 MaB H T y "'2 MHH. B aToll JKe 

256 
il1 tll/1 n:Jy'leH a -pacnan 1!30Tona 102 , nmr KOToporo nony•reHo En=8,41:t_0,03 Man. 

256/6-81 
B nepBblX lKC pa6oTaX llO CHHTC3y H HCCJICAOBBHHIO CBOfiCTB H30TOITa 102 

JJo nony'!eHo JIH!llb 3Ha'ieHne nepuona nonypacnana Tr;,~ 8 ceK. 

U " 6 " 102255 
8Jlb!O H8CTOHIUCH pa OTbl HBJIHCTCH H3Y'I8HH8 CBOHCTB 1!30TOUOB H 

256 242 "re 
102 npH CHHTe3e nyTeM 06'ly'ICHHH Pu HOHBMH 0 . TaKOC HCCJIC.Q0-

1\0nAHI!C npeacTaBJIHeTCH neo6xonHMI>IM BBHDY nrroxoro corrracn11 pe3ynbTaToB, no

ny'!eHHbiX pa3JI!I'!Hb!MH rpynnaMH !!CCJ1e.QOB8Tenelt, 

0ITh!Tbl npOBO}lHJIHCb Ha BhiBCJlCHI!OM llY'IKS 310 CM UHKllOTpOHa THlKCJlhiX 

HOIIOA OVI HVI. 3KcnepnMeHTBJibHaH annapaTypa, yJKe HCITOJib30BaBwaHCH nnH C!!H-

TG3a 
252 253 254 /9,10,11 I 

n3oTonoB 102 , 102 11 102 , no.Qpo6ao ormcaaa B pa6oTax • 

0CI!OBOH MCTOAI!Kll HB11HCTC5I 8.QCOp6UHH BTOMOB OT.Q8'IH !13 ra30BOH CTpyH, Bb!XO

Illllltefr !13 HC60JiblllOrO OTBCpCT!!H B o6'beMe C o6ny'!liCMOH MHlllCHb!O, C llOMOl!lb!O 
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nonyrrpOBOAHIIKOBOI'O AeTeKTOpa pei'I!CTpi!pOBBIJI!Cb Cl -cneKTpbl npOAYKTOB l!AepHbiX 

peaKUI!ti- 11 1!3Mepl!ni!Cb !IX nepi!OAhJ nonypacnaAa. YIAeHTI!!jJIIKBUI!ll 1!30TOITOB npoBo

IUWBCb no !jlyHKUI!l!M B036yMAeHI!l!, H11Me npi!BOAl!TCll pe3yiJbTBTbl AIJll OTAenbHbiX 

H30TOITOB, 

256 
H3oTorr 102 • Ha p11c. 1 rrpeACTaBneH OAHH 1!3 crreKTpoB, nony'leHHhJil np11 

oGny•IeHHII 
Pu 242 

IIOH8MH 
ole 

C aueprHeil 92 MaB, l!HKn HBKOnneHHll BKTHBHo-

CTH Ha c6opHI!Ke r , pBBHblH UHKIJy 113MepeHH5! nonynpOBOAHHKOBbiM AeTeKTOpOM1 

COCTBBnRn 25 ceK, CrreKTp AOBOnbHO CnOMeH BBIIAY H8nH'IH5! rpynn a -'IBCTHU 1 CB5!-

38Hilh!X C 38I'p5!3HeHH5!MH MHWeHI! llpHMeC5!Mll CBHHUB 1 OT KOTOpblX He YA8nOCb 1!3-

6aBHTbCll npl! 1!3I'OTOBneHI!H MHWeiJI!, 0AHBKO AOCTBTO'IHOe aaepreTI!'IeCKOe pa3p9-

U19HHe HCITOnb30B8BWIIXC5! nonynpOBOAHIIKOBbiX AeTeKTOpOB II Bb!COK85! CTB6l!nbHOCTb 

aneKTpOHHOll: 8lll18p8Typb! l103BOnRnH HB}:leMHO p83Aeni!Tb a!jJ!jleKTbJ 1 CS5!38HHbJe C 

H30TOIT8Mll 102 aneMeHTB II C npHMeC5!Mll CBHHUB S MHWeHII, 8 Cll9KTpe SHAHS 

rpynna a -'IBCTHU c auepr11ell: 8,42 ±_0,03 Mas. 3To 

256 

3Ha'leHHe cornacyeTCR co 3Ha

''"lll!CM sueprmr a -'laCTHU H30Tona 102 , naHHbiM B 
/5/ 

pa6oTe • 

Ha pHC. 2 l10KB38H8 KpHBBSI pBCliBAB SIAep, HCIIYCKBIOUli!X a -'IBCTH!lhl c suep-

I'Heil 8,42 Mas. OnpeAeneHHOe no MeTony HBHMeHbiiiHX KSBAPBTOS 3HB'!eHHe nepHOAB 

nonypacrraAa cocTaBnSieT T t/2~ 9 ±_3 ceK. 3To 3HB'!eHHe nepHOAa rronypacrraAa xo-

/5-8/ 256 
j>Oll!O COI'IJacyeTCSI CO 3HB'IeHHSIMH 1 llBHHh!Mll B pa60T8X AIJH 1!30TOII8 102 , 

KpHBaH BhJXOAB aKTIISIIOCTH noKa3aua ua p11c, 3. Ee !jlopMa 11 nonoMeHI!e xopowo 

242 18 256 
''"rnncyioTCH c pac'leTHhJMH AITH peaKUHH Pu (0 , 4n) 102 . 

TOll 

C~BOKYITIIOCTb nony'!e!I!IhJX ABIIHhiX l103BOIJHeT CAenaTb 3aKniO'!eHHe. 'ITO 1!30-

256 
102 I!MeeT Ea=8,42±_0,03 MsB 11 T1/2=9±_3 ceK, EnHMall:IIIell: K rpyrrne 

a -'laCTHU c Ea =8,42 MaB B crreKTpax, nony'!eHHhiX np11 o6ny'leHHII nnyTOHHeBoil 

MHWeHH HOHBMH KHCITOpOAB-18, 5!Bn5!eTCH rpyrrna C 3HeprHeM 8,35 ±_0,03 MaB,. 11AeH

THqJHKBUIIH 3TOH BKTIISHOCTI! ITO I!Me!OIIli!MCH ABHHbiM 38TpyAHI!TenbH8, 0AHBKO XOA 

H3MeHeHI!51 Bb!XOAB aTOM 8KTI!BHOCTI! C 1!3MeHeHI!eM aHepi'i!ll HaneT810WHX '18CTI!ll 

(eM. pHC, 3) II Cp8BHeHI!e rrony'leHHhiX ClleKTpOB CO Cl1eKTp8Mll 1 38pei'HCTpllpOB811-

Hh!MH llpH o6ny'!eHHH CBHHUB HOHBMII 018 B Tex Me ycnoBHHX, rro3BongeT yTBep-

lKLWTb, 'ITO OH8 CBH38H8 C npHM9C5!Mll CBHHUB, 

~55 
H30TOll 102 , 8 cneKTpe HB pi! C. 1 cpe!ll! nHIIIIH, KOTOpbie He MOI'yT 6b!Tb 

o6bHCHeHbi rrpHMeCsrMH B nnyTOHHeB()il MHwenH, HMeeTCR, KpoMe nHHHH 8,42 MaB, 

rpyrrrra a -qacTHU c anepr11ell: 8,09 ±_0,03 MaB. 3To 3Ha'!enHe anepr1111 xopoiiio cor-

~ /5/ .255 
-'''wc·<>TC>r co 3Ha'!eHneM Ea=8,08±_0,03 MsB, ABHHbiM B paooTe nnH H30Torra 10z- • 
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npa r =25 CeK, C KOTOpblM 5b!li rrony'!eH Cl19KTp, npe.QCTaBJieHHbllt Ha pHC, 1, 

aTa aKTHBHOCTb He 06Hapy~HBB9T 3aM9THOI"O pacrrana, nng .QanbH9llW9I"O 113Y~9HHH 

HL!eo. HcnvcKaiOWHX a -'laCTHIIbi c aaeoraelt 8.09 + 0.03 Maa. 6hma nooaeueHbi o5 
~42 n 

ny'!eHHH Pu I!OHaMH 0 npH 6onee .QJlHTenbHbiX UHKnax HaKonneHHH BKTHBH 

CTH HB C60pHHK9 H ee H3MepeHHH. 

Ha pHc. 4a npencTaanea cneKTP a -'IBCTHU, nonyqeaHblfi npa aaepraa aoaoa 
ou 

97 Mas II r =400 CeK, rpynna a -'IBCTHU c Ea .. 8,09:!:,0,03 Maa 'l9TKO 

BH.QHa B aTOM CneKTpe, Ha pac, 5 rrpHB9.Q9Hbl KPHBbie paena.r:ta H.Qep, I!CnyCK8IOWIIX 

aTH a -'laeTH1lbi, Kpaabie nony'leHbi a He3aBHCHMbiX OITbiTax np11 r =400 H 800 ceK, 

Cpenaee B3BeweHHoe 3Ha'leHHe nepHo.r:ta nonypaena.na OKa3b!BaeTcsr paBHblM T, '" .. 

= 180:!:. 40 eeK. KpHaasr Bbrxona aKTHBHOeTI! npuaeneaa Ha pile, 3, Ee «!>opMa 11 nono

~eHHe xopowo cornacyiOTesr c pae'leTHbiMII .nnsr peaKUHH Pu 242 (0 18, Sn) 10~ 255 • 

Bb!n OT.QenbHO H3MepeH nepaon nonypaena.na BKTHBHOeTH e E
0

=8,09:!:,0,03 MaB npa 
II 

aHepi"HII 0 105 Maa. KpHB8SI npe.QeT8BJ19H8 H8 pile. 5. npH aTOll aHepraH 6bmo 

nonv'leHo 3Ha'leHae neo11ona nonvoaenana 70 eeK, 'lTO noaKTH'lecKa eoarranaeT co 
:.!54 

3Ha'leHHeM neoaoua rronvnacnaua unsr H30Tona 102 ( Tv. = 75 + 15 ceK. R _ • 
I 111 

= 8,11 + 0,03 Maa ) • B eooTBeTCTBHH c BTHM HeCK01IbKO aaMennelJHbil!: cnan 

FlhiXOna ITDII VBeJIR'IeHHH 3HeOI'llll IIOHOB MO~eT 6b!Tb CBI!3BH C o6na30BBHI!eM TTDI! 
II 254 

aHePI'IIII IIOHOB 0 105 M3B H30TOIT8 102 B peo!!.JtUIIR C 11enapeaaeM 6 Hel!TpOHOB. 

TaKIIM o6oa30M .. Mbi rro11xon11M K 3aKniD'IeHRIO, 'ITO. B coOTaeTCTBHII e l!BHHbi-
/tl/ 285 

Mil pa60Tbl o eaoltcTaax H30Torra 102 ( Ea=8,08 Maa, 'Iii; .. 2 MHH), 1130-
255 2 

Torr 102 llcnycKaeT a -'laCTIIIIbi c E "=8,09±_0,03 Maa, a rrepHon ero rrony-

paenana T ,;.= 180 + 40 ceK. MaKeHMYM rroneoeqaoro ce'leHHSI o6oa30BBHHR H3o-
:O.:bb ~•z u 2&6 -32 2 

Tona 102 a peaKUHII Pu (0 , Sn) 102 cocTaansreT .. 9•10 eM • 

CpaaHeHIIe IIHTeHCIIBHOCTeH P83Jli!'IHbiX I"PYllll a -'!BCTI!IT F1 CTTAKTDAX. TTOJ1V-
H2 

'leHHbiX np11 o6ny11eH1111 Pu (pae. 4a) 11 eBHHIIa (pac. 46) a a.r:teHTH'lHbiX yeno-

BI!srx1 ITOKB3b!B8eT, 'ITO BKJ18,Q a«!>«!>eKTa OT eBHH1l8 B rpynrry a -'18CTH1l e aHeprH-

eii 8,09 Maa, He npeBhimaeT HeeKOnbKI!X npoueHTOB, fpyrrnbi a -'laeTHu e aHepra-

eii ., 7,98 Maa 11 "'8,22 Maa TaK~e He MoryT 5biTb nonHoeTbiO o6'bsreueHbi npa-

MeCSIMII eBHH1l8 B MIIWeHH, KoHTpOJibHbie o6ny'leHHH MHWeHII 113 BlleMyT8 ITOK838JIII, 

qTO Ha6monaeMbie a«!>!jleKTbl He MOI'YT 5b!Tb 06'bSICH9Hbl II ITPIIMaeSIMII BlleMYTEI B MH

lliGHII, Aaana3 nepHOAOB nonypaenaJ:ta 11 KpHBhiX BhiXO.r:ta He rrpoTaaope'IHT npe.nno

no~eHIIIO o TOM, 'ITO rpyrrnhr a -'lBCTIIU c aHepr11efi .. 7,98 11 l><8,22 Maa TaK~e 
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255 
MorvT ObiTb CBSI38Hbi c pacnanoM H30Tona 102 • OnaaKo nnl! OKOH'IaTenbaoro Bbi-

BOllS 0 H80niOLI9HI!H H9CK011bKHX rpynn ll -'IBCTHU llpH pacnane H30TOna 102 255 

HeOOXOLIHMO 6onee LI9TBnbHOe HCCnenaBBHHe, 

06cy~LI9HH9 pe3y11bTBTOB 

CHCT9M8THK8 .UBHHb!X no cnOHT8HHOMy neneHHIO H no a -p8Cn8LIY .U8n9KHX 

Tp8ncyp8HOBbiX sneMeHTOB ( Cf , Es Fm ) ll89T YK838HHe H8 38nonneaue ar:i!-

Tpoaaolf 'nono6ono'!KH" npu N = 152. 3T8 'no.uo6ono'IK8', no-BHllHMOMy, CBli38H8 

c p83pelK9HH9M B pacnonOJK9HHH ypOBHei! .ue!jJopMHPOB8HHbiX li,Uep, ltOTOPOe HM99T 

/12,13/ 
MecTo B onpeneneaaoM LIH8H830He li.llepaoi! ne~opM8UHH • HHTepecea Bonpoc, 

coxp8HlieTcli nu s~~eKT 'nono6ono'!KH' npu Z > 100. H8 puc. 6 npencT8BneHbi 

llBHHbi9 no 9HeprHH a -p8CH8LI8 H3Y'I9HHbiX H30TOUOB 102 sneMeHT8, B3!1Tbl9 H3 

1111 
HaCTorunei! p860Tbl H pa60Tbl , Ha 3TOT lK9 rpa~HK H8HeCeHbl TO'IKH

1 
COOTBeT-

/14/ 
CTBYIOll!He 3KcnepHMeHT8nbHbiM LI8HHhiM no H30TonaM Cf H Fm • 06pall!8eT 

Ha Ce6li BHHM8HHe, TOT ~8KT, 'ITO CK8'10K B nn8BHOil 38BHCHMOCTH 3HeprHH a -pac

nau8 Qtz OT 'IHCn8 H9i!TpOHOB HMeeTCli .Unli BCeX 3-x aneMeHTOB, 3TO MOlKeT 

cnylKHTb YK838HHeM H8 TO, 'ITO He Ha6nrouaeTCli T9H,UeHUHH K OCna6neHHIO 3~eKT8 

'rroao6ono'!KH" N=152 npu nepexoae K sneMeHT8M c Z >100, no-BHJ:UIMOMy, 

3TO roBOpHT 0 TOM 1 'ITO 3H8'1eHHSI p8BHOB9CHOfi ll9~0pM8UHH anSI H3QTOIIOB 102 sne-

MeHTa, ~epMHli H KBnH~OpHHli B6nH3H N = 152 6nH3KH npyr K apyry. 

-~. 

B 38Knroqeaue aBTOpbl C'IHT8IOT rrpaHTHoil Heot5xoaHMOCTbJO no6n8rOJl8pHTb 

KonneKTHB UHKnoTpOH8 Y-300 BO rnaBe c E.A. 38repoM H M.A. lllen8eBbiM 38 

o6ecne'!eHH9 '19TKOlf p860Tbl YCKOpHTenli C BbiB9lleHHblM ny'IKOM HOHOB. ABTOpbl 

6naroaapliT A.r. EenoBa 38 noMOll!b npu H3MepeHHliX. 
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