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BBe.c:teaue 

K aacTOSJWeMv aoeMeHH H30TOIIbi dJeoMHSJ H3y"!eHbi OT 
248 

Fm 110 
Ill 

FmnT 

Coo5meaHe o CBOl!CTBax Fm~•• ( Ea = 8,23+0,02 Maa H T_~J; =1,4+0,6 ceK 

HMeeTCSI IIH!Ub B pa5oTe/
2
/, B KOTOpOl! HCCnenOB8II8Cb peaKUHSI U 

286 
( 0

16 
,5n)Fm H& 

Uenbro naaaol! pa5oTbi 5brno HccrrenoaaHHe caolfcTB Hel!TpoHone<jJHUHTHbiX H30-

TOIIOB <jJepMHSI B peaKUHSIX C HCIIapeHHeM qeTb!pex H IISITH Hel!TpOHOB IlpH o5nyqeHHH 

Pu 
289 

HOHaMH C 
12 

. MeTOUHKa aKcrrepl!MeaTa 5bma aaanorHqaa Hcrronb30BBHHOI! 
/3-6/ 

paHee B oa5oTax • HcnonhaoBancSJ MeTon c5ooa aToMoB oTaaqH c rroMomh~ 

aanpaaneHHoll raaoaol! CTPYII H nocnenyromaSJ oerHCTPaUI!SJ a -H3nvqeHHSI IIDO-

UYKTOB peaKUHl! Si (Au) - neTeKTopaMH. llayxMepHbill aaanHa nonyqeHHbiX a -

crreKTpOa ocymeCTBnSinCSJ Ha BpeMSJ-aMrrnHTyUHOM 8Hanl!38TOpe C "lHCnOM aMrrnH

TyUHbiX K8H8nOB 400 H BpeMeHHbiX - 32, 

HHlKe rrpHBOUSJTCSJ peaynhTaTbi nn11 oTnenbHhiX H3oTonoB. 

PeGynhTaTbi ai<crrepHMeHTOB 

Fm HT Fm 
247

m Ha pHc. 1a npencTaaneH onl!H H3 cneKTpOB a -qacTI!U, nony

qeHHbill IIpH 3HeprHH HOHOB C
12 

, paBHOl! 74 MaB B na6opaTOpHOll CHCTeMe KOOp-

UHH8T, llHKn H8KOrrneHHSI aKTHBHOCTH Ha c5opHHKe , paBHbil! UHKny H3MepeHHSI 

ee Si (Au) -neTeKTOpoM, cocTaBnSJn 25 ceK. B cneKTpe aa5nronaroTCSJ rpyrrnbr 

a -qacTHU c aaeprHell Ea = 7,87~0,05; 7,93~0,05 H 8,18+0,03 Maa. 05pa-

maeT H8 ce5SJ BHHM8HHe TOT <jJaKT, qTo arrrrapaTypHaSI !UHpHHa rpyrrrr C Ea •7,87 H 

Ea = 7,93 cymeCTBeHHO 5onbllle, qeM !UHpHH8 IIHHHH C Ea c 8,18 M aa. 3To 

CIIYlKHT YK838 HHeM Ha TO, qTQ 1 IIO-BHUHMOMy, rrepBbie UBe rpyrriibl a -qacTHU 

HMeiOT cnO)KHyiO CTpyKTypy, 
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KpHBbte pacnana aKT H B HOCT e ll n pHaeneHbi Ha pHc . 2. 0HH nonyqeHbi npH perHcTpa-

UHH a - cneKTpoB nocnenoaaTenbHO pacnonomeHHbiMH Si (Au l -neTeKTopaMH , 

OOHH H3 KOT Opb!X perHCTpHpOBan 

nocne KOHUa o6ny'leHHH , a npyroA 

a - aKTHBHOCTb CO c6opHHKa nepBbie 25 CeK 

nocnenyiOIUHe 25 ceK. l13MepeHHbie nepuonbi 

nonypacnana paBHbi 32 + 7; 35 ~ 10 n 9 , 2~ 2,3 ceK nnH a - rpynn c 

Ea = 7, 87!0,05 ; 7 , 93:!: 0,05 H 8 ,18 :!: 0, 03 Msa cooTBeTCTBeHHO. Ha pnc . 3 

npliaeneHbl cPYHKUHH B036y)KneH H H nnH S T H X a KTHBHOCTel\. To'!KH Ha KpHBhiX 

UITH KamnoA 1!3 Tpex aKTHBHOCTell 6hinH nony'!eHbl B OUHHX H Tex me o6ny'!eHHHX, 

'!TO HCKITIO'!BeT OWH6KH B onpeneneHHH OTHOCI!TenbHOrO nODO*eHHH STHX TO'!eK. Ce

qeH H H oaCC'!HTbiB8ITI!Cb B noennonomeHI!H , '!TO 8TOMbl OTU8'!H Bbi6HBaiOTCH nOITHOCTbiO 

2 
H3 CITOH MI!IIIeHH TOITIUHHOI! 500 MKr/cM , a KOs<IJQli!UHeHT c6ooa BTOMOB OTUB'!H 

cpepMHH paBeH 50%. 3Ha'!eHHe 50% 6binO SKCnepHMeHTBITbHO ITOITy'!eHO UIT51 8TOMOB 

OTna'!H Tep6HH B peaKUI!H 

cPYHKUHH B036ymaeHH51 HBXOUHTCH B XOPOilJeM COriTBCHH C 08C'!eTHbiMH 3H8'!eHHHMH 

289 12 247 
UITH peaKUHH Pu (C ,4n) Fm . Ha6niOnaeM b ll\ MBKCHMYM cpyHKUHli B036Y*Ue-

HH51 npH 9HeprUH I!OHOB C
12 

74-72 M9B HBXOUI!TCH B XOPOWeM cornaCHH He TOITbKO 

'3" 12 
c pac'!eToM nnH peaK UHH Pu (C ,4~ , HO H C 9KCnepHMeHT8ITbHbiMH UBHHblMH 

240 12 248 
no nonomeHHIO MBKCHMYMB cpyHKUHH Pu (C ,4nl Fm 

Mai<CHMYM cpyHKUHH B036ymnenHH UITH nocnenHefi peaKUlHI HBXOUHTCH npH SHeprHH 

12 /7 I 
noHOB C paaHoll 70 Maa, KAK no naHHblM pa60Tbl , TaK n no pe3ynbTaTaM Ha-

IlJHX H3MepeHHl\ , 

Ha OCHOBBHHH COBIT8UeHH51 rreoHOOOB rronypacrrana H cPYHKUHl\ B036Y*OeHHR 

MO~UIO C08IT8Tb BbiBOU, '!TO BKTI!BHOCTH C E a = 7,87+0,05 H 7,93+0,05 Msa 

2 47 
cnR~AHN c pacnanoM Fm H3 onHoro cocToH HHH. DnA 6onee T~'!noro onpeuene~HH 

nepHOOB nonypacnana Fm 
247 

B 3TOM COCTOHHHI! npOH3BOUHITHCb H3MepeHHH B UHKITe 

c 200 ceK. Pe3y nbTBTbt H3Mepenufr rrpuaenenbl na pHc. 2, rrpH 9TOM nony'leHo 

3 Ha'!eHHe Ty, = 35!4 ceK . 

B coo-raeTcTBHH c rrono*eHHeM cjly nKUI!H B036y*neHHH MO)KHO cnenaTb BhrBon, 

'ITO a -aKTHBHOCTb C Ea = 8, 18 : 0,03 Maa" T Y, = 9,2:2,3 ceK TaK*e OT -

247 
IIOCHTC<l K 1130TOIT Y Fm no - BHOHMOMy, 3 T a BI<TI!BHOCTb CBH38H8 C pacn!l.'lOM 

F 247 
m H 3 H30MepHOrO COCTOHHHH. 0nHaKO, KOHe'!HO, J.!MeiOIUHXCH .llCIHHb!X Henoc-

TBTO'!HO OITH '!eTKOrO orrpeneneHHA TOrO, I<BKJ.!e H3 aKTHBHOCTel\ CBH38Hhl C pacrra-

.llOM H3 OCHOBHOrO COCT051HHH, 8 KBKHe C paCITB.IlOM H3 H30MepHoro. 

HaMH 6biiTH rrocTaaneHbi OIT biTbi no Ha6ntoneHIIIO a - pflcrrana 

4 
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KOTOpb!e aanlf anSI aepXHeil rp8HifUbl COOTHOllleHHSI BeTBei! 
247 

Horo 3BXBa T a Fm 
a -pacnaaa H aneKTpOH-

aenH'IHHy a/ E.C.,2!1. TaKHM o6pa3oM, H3 HMeromHxcSI aaHHbiX 

cneayeT, 'ITO H30Ton Fm
247 

lfCnbiTb!BBeT B OCHOBI!OM a -pacnaa. B 3aKnroqeuHe He-

o6xoaHMO OTMeTHTb, 'ITO nony'IeHHble npH o6ny'!eHHif Pu 239 HOHBMH C 
12 

aBHHb!€ 0 
247 

CBOilCTBBX Fm HBXOaSITCSI B XOpOllleM COrnBCHH C pe3ynhTBTBMH, rtony'!eHHb!Mif Ha-

MH npu CHHTe3e H30Tona Fm 
247 

B peBKUHH Np
237 

( N 
1 ~ , 5n) Fm 247 . 

246 
Fm B cneKTpe Ha pRe. 16, H3MepeHHOM npH aHeprHH HOHOB 78 Maa n 

T = 6,4 CeK, HMeeTeSI a -rpynna e 

nonypaenaaa aBIOT AnSI 3TOil BKTHBHOeTH 

E a = 8, 25 ± 0,03 M aa . I13MepeHHSI nepHoaa 

T ~ = 1,6±0,4 CeK, l1ony'!eHHbl€ HBMH 

3HB'I€HHSI 3HeprHH a -qaeTifU H nepHOllB nonypaena.[(a H8XOaSITeSI B XOPO!ll€M eor-

naerm c Ea = 8,23~0,02 Maa 11 T~ = 1,4:t0,6 eeK, onpeaeneHHbiMI! B pa6oTe /2/ 
246 

Fm ~yHKUifSI B036ymaeHHS! 3 TOH BKTHBHOeTH npHBeaeHa Ha pHc. 3, K eoma

neHHIO, H3-38 HeaoeTaTKB 3 HeprHH HOHOB C 12 
yaanoeb eHSITh TOnhKO neayro '!BeTh 

cjJyuKUHH B036ymaeHHSI. Ee nonomeHne xopowo cornaeyeTeSI e paeqeTHbiM anSI peaK-
289 12 

UHH Pu (C ,5n) . TaKHM o6pa30M , coanaaeHne HBlllHX aaHHbiX e aaHHbiMH oa6o-
/ 2/ 

Tbi H nonomemre ¢yHKUHH B036ymaemrSI no3aonmoT eaenaTb BbiBoa, 'ITO aTa a -

BKTHBHOeTb nplfHBanemHT F)n
246

. 

_ D6cy~neane pe3ynhTBTOB 

B pa6oTax no eHHTe3y a -BKTHBHbiX H30Tonoa TpaHeypaHOBbiX aneMeHTOB 6br-
/8/ 

no TIOK838HO , 'ITO npHMeeH BHCMyTa, CBHHUB H TBnnHSI, KOTOpb!e MOryT npHeyTeT-

BOBBTb D o6nyqaeMoil MlfllleHH, npHBOaSIT K nOSIBneHHIO eymeeTBeHHblX <!JOHOBb!X S<jxpeK

TOB. HaMH 6binti nocTaaneHbl onbtTbi no onpeaeneHHIO BnHSIHHSI npeanonaraeMbiX npH

Meeei1. 

Ha pHe. 1 B npeaeTaaneH eneKTp a -'IaeTHU, l!3MepeHHbiJi np11 o6ny'!eHl!l! MH-

me HH H3 eeTeeTBeHHOJi CMeeH l!30TOTIOB eBl!llUB lfOHBMl! C 12 
B Tex ~<e YCnOBl!SIX , 

'ITO 11 eneKTp na pRe. 16. CpaaHeHl!e npl!aeaeHHbiX Ha pHe. 1 eneKTpoa noKB3 bi BaeT, 

'ITO B03MOmHOe 3Brp513H€Hl!e eBHHUOM MHilleHl! Pu 239 
He MO}KeT aBTb 38MeTHOrO !jlo-

Hoaoro 8(jJ¢eKTa B cner{Tpax (pRe. I a H 16) . KonTponhHbre o6ny'!eHl!SI Bl!cMyToaotl H 

Tanmreaoil MHUieHell HOHBMH C 
12 

TBK}K€ nOKB3Bnl!, 'ITO HB6nroaaeMb!e npH o6nyqe-
239 

HHH Pu a - 8K T!! BHOCTH He MOryT 6b!Tb eBSI38Hbl e 3BrPSI3HeHHeM MlfllleHH BHeMy -
TOM H TBnni!eM. 
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OaHa !13 Ha6moaaeMb1X HaM!! rpynn a -'laCTllll !!MeeT Ea = 7,87+0,05 Mas 

Ty, = 35+4 ceK, 'ITO cosrraaaeT co 3Ha'leHl!RMll aHeprl!H 
l - /1,2,5/ 

a -qacTHU 11 rrepnoaa ll 

nonypacrraaa li30Tona Fm 248 

B Harnnx orrb1Tax aToT li30TOIT MOr o6pa30Sb1saThCR s peaKIIllll 

Pu240 (C 
12 

, 4n) Fm 248 Ha rrpl!MeCRX Pu
240 

s Harneli Ml!llleHH. OaHaKo coaeplKaHl!e 

Pu 240 
fl Ml!llleHl! COCTasnSJeT "'1%, a ceqeHlle peaKIIHH pJilO (C 

12 
,4n) Fm

248 

-31 2 17/ 
COCTasnSJeT " 5,10 CM , TaK 'ITO TaKl!M nyTeM Mb1 Morn!! nony'Il!Tb SKITaA OT 

Fm 248 s aa6niOaaeMyiO aKTl!SHOCTb nHlllb .. 2%. Fm 
248 

s Harnnx OITb1Tax Mor o6-
289 12 248 

p83 0Bb1B8TbCSI TaKlKe 3a C'leT peaKIIllll 
/9/ 

Pu ( C , 3n) Fm OueHKH no · MOAllcPH-

UllpOsaHHOli MOAenH lllKeKCOHa ITOK83b!B8IOT, 'ITO Up!! aaepr!!H C
12

, pasHOll l!OHOB 
239 12 248 

78 Mas, sKnaa OT peaKUllll Pu ( C , 3n lFm He npesb1lllaeT 5%, a rrpH aaepr!!H 

74 Mas ae npesb1li!aeT 10% aa6moaaeMoro a!jl!jleKTa. DpH MeHblllHX aaeprl!Rx sKnaa 

MOlKeT 6 b1Tb 6onee CymeCTBeHHb1M, C aTHM 1 B03MO>KH01 CSSI38Ha HeCKOITbKO MeHee 

ocTpaR !jlopMa Kpnsoll Sb1Xoaa aKTl!SHOCTll c E a " 7,87 Mas no cpasaeHHIO c KpH

Sb1MH sb1xoaa apyrnx aKTl!BHOCTeil. OaaaKo AalKe Ha Manb1X aHeprHRx Ha6niOaaeMb1ll 
239 12 248 

a!jl!jleKT He MO>KeT 6b!Tb nenHKOM 06'bSICHeH pe8KIIHeil Po ( C , 3n) Fm 

CneayeT OTMeTHTb, 'ITO B pe8KUHSIX C TSJlKeiTb1MH HOH8MH Sb1XOA pe8KIIHH C l!Cnape

HHeM TpeX HeliTpOHOB B006me Cy!lleCTBeHHO ITOABsneH no Cp8SHeHHIO C Bb1XOtlOM peaK

UliH C HCITapeHHeM qeTb1pex HeliTpOHOS 38 C'IeT 60ITbli!Oi\ senl!'IHHb1 KynOHOSCKOrO 
1101 288 18 2~8 

6apbepa. T aK, s pa6oTe noKa3aHo, 'ITO ceqeaHe peaKIIl!H U (0 ,3n)Fm 
.38 18 2~2 

ITPHMePHO s 200 pa3 MeHbllle ceqeHHSI peaKIIHH U ( 0 , 4n) Fm · 
1 101 

PaccMoTpe1me cxeMb1 HHnhccoHa noKa3biBaeT, 'ITO rrpH 'll!cne HeliTpoaos 

N 147 S03MO>KHO o6p830S8HHe H30Mepaoro COCTOSIHHH, CSH38HHOrO C H8ITH'Il!eM 

ypOSHH it~/2 0AH8KO AITH yCT8HOsneHHSI ITpHpOAb1 li30MepHOro COCTOHHHSI HMeiO-

lllHXC51 A8HHb1X coseprneHHO HeAOCT8TO'IHO H Tpe6yiOTCSI AOITOnHHTeiTbHb1e l!Ccneaosa

Hl!SI, T eM He Meaee xo'IeTC!I OTMeTHTh aeKoTopb1e xapaKTepHb1e qepTb1 s rroseaeHHH 

saeprHli a -pacrraaa anH qeTHO-He'leTawx Raep c N = 147. llnR Fm
247 

Mb1 

HMeeM AS8 COCTOSIHI'ISI, OAHO H3 KOTOpb1X HMeeT aaepr!!IO a - pacrraaa , oqeab 

6nli3KYIO K aHeprl!H a -pacnaaa 
248 246 

Fm ,a .n.pyroe-1!: aaeprHH a -pacrra.n.a Fm 

llnR 
H~ 

Cf li3SeCTHO COCTOS!Hlle, S KOTOpOM HCITyCK810TCSI a -'18CTHilb1 

c aaeprHeli Ea = 7,11 Mas, 'ITO o'IeHb 6nH3KO K 3HB'IeHHIO Ea 7,17 Mas anH 

c£244 
. Y Cm

248 
aaeprn!I aan6onee HHTeacnsaoli rpyrrrrh1 a -'18CTHU Ea =5,78Mas 

rrpaKTH'IeCKH cosrraaaeT c aaeprHeli a -qacTHU Cm 
244 

( 5,80 Mas). To lKe caMoe 

6 

aa6moaaeTcSJ 11 y Pu 241 

l!CKITIO'IeHO, 'ITO y a -al 

OAHOM !13 KOTOpb1X l!CrrycK, 

'IBCTHU coceaaero qeTH0-'1 

C aHeprHeli, 6nl!3KOH K 

B 3aKniO'IeHne asTop 

TpoHa Y -300 so rnase c 

A.M. Cyxosa ll n.n. '-le; 

A.r. Eenosa 3a rroMomh 

I. E.K. Hyde, I. Perlman, G.T. Se 
Prentice-Hall inc. , 1964 . 

2. r.H. AKanbes, A.r. ne ~ 
n.n.nall(eHKO. Dp· 

3. B.n. MHxees, 8.11. 11. 
IO.n. XapHToaos. 

4. B.n. MHxees. DT3, } 

5. E.A. 3arep, M.E. Mnm 

POB, n.n. YenHOKC 

6. B.n. MHxees, 8.11. 11n 
1866. 

7. E.K. Hyde, I. Perlman, G.T . Se 
Prentice-Hall Inc., 1964. 

8. r.H. <Pnepol!, C.M. non 
H.l1. TapaHTHH, B 

IO.U. Ora aecHH, E 
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8. T. Silr.k:eland, S.G. Thompson, fl 
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II. B.R. Mottelson, S.G. NilssoJ 



MeeT Ea = 7,87+0,05 Mas 

JrBu a -'laCTHU H nepuona 

B peaKUHH 

mrneaa. OnaaKo coneplKaaue 

lKUHll Pu'HO ( C 
12 

, 4n) Fm HS 

,r MOrnH nony'IHTb BKnan OT 

B H8illl!X on~TBX MOr 06-
248 

'm OueaKH no Monu¢u-

aaeprHH HOHOB pasaoll 

BbrlliaeT 5%, a npu aaepru11 

l! MeHbillHX aaeprHHX BKnan 

CBH3aHa HeCKOllbKO MeHee 

Mas no cpasueauro c Kpl!-

IbiX aueprHHX aa6nronaeMbill 
289 12 :1.8 

Pu (C , 3n) Fm 

I Bb!XOU peaKUIIII C Hcnape-

: paBHeHI!!O C Bb!XO.llOM peaK-

•ll Beni!'II!Hbl KynOHOBCKOrO 

e aKIIBII U
288 

(0 IS , 3n) Fm 268 

1
18 

, 4n) Fm
262 

. 

'ITO llpll '!Hcne HeJ!TpOHOB 

!51, CBH38HHOro C H8UH'IHeM 

•Mepaoro COCTOHHIIH l!MeJO-

ononauTeUbHbie nccnenosa-

re p abre qepTbi B noseneauu 

147, llnH Fm
247 

Mbl 

11 10 a -pacnana, O'!eab 

246 aaeprHI! a -pacnana Fm 

ny cKa!OTCH a -'I8CTI!llbl 

eai! JO Ea E 7,17 Mas nng 

a -'laCTHll Ea =5,78Mas 

( 5,80 Mas). To lKe caMoe 

Ha6monaeTcH H y Pu 241 
Ea = 4,89 Mas npa E a = 4,90 Mas y Pn 242

) • He 

HCKniO'!eHo, 'ITO y a -aKTHBHblX U30TOnOB C N = 14 7 HMeeTCH UBa COCTOHHHH, B 

OUHOM H3 KOTOpblX HcnycKa!OTCH a -'laCTHUbi c aaeprue ll, 6nu3Koll K aaepruu a -
'!aCTHU cocenaero qeTHO-'!eTaoro H30TOna C 'IH CUOM HellTpO HB N 

c aaepruel!, 6nB3Kol! K cocenaeMy qeTao-'leTHoMy H30Tony c 

148, a a npyroM

N = 146. 

B 3aKn!O'!euue asTOpbr c•mTa!OT aeo6xonHM biM no6naronapHTb KonneKTHB uuKno

Tpoua Y-300 so rnase c B.A. 3 arepoM 3a o6ecne qeaue qeTKoll pa 6oTbi ycKopHTenH, 

A.M. CyxoBa H n.n. 'lenHOKOBa 38 pa3 p860TKy BbiCOKOCTa6l!nbHO H annapaTy p bl H 

A.r. 6enosa 3 8 noMO!Ilb B n p osen eaun aKnepnMeaTos. 
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PyKonHcb nocTynzns B HaasrenbCKHff oTa en 
14 HOH6p R 1966 r. 
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CX> 

co 

N"' 
30 

a) 20 

6) 

10 

150 

Nc~. 
.30 

20 

10 

Nci 
30 

ISO 

2.0 

!0 

f'SO 

8.18 

~ 

7.87 

~ 

~ 8.00 

eso 

8,25 

~ 

.300 
HoNeP KaHQflQ 

3 Ho,.,tP I(OHOJ7Q 

t 8,88 

P11c. 1, Anb<l>a~aineKTPf~ npollYJtTOB HllepHbiX peaKIIHA: 
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