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A H H o T a u n H 

0DMC8HO DpMM BHBHMB MSTOaRKll perMCTp8UllH OCKOHKOB CDOHT8HHOrO aenBHMH C 

DOMOW&~ Hae pawx ¢oToaMyn&caA a nH uenel paanorpa¢an paaaeneaawx aa xpoMaTorpa

~n qecKol XOHOHK B 8HBMBHTOB MBHaBHBBMH M ~BpMHH . 

V.P.Perelygin, S.P.Tret'yalmva 

RADIOGRAPHY OF SPONTANEOUS 
NUCLE,\R FISSION 

Ab st ract 

A technique for registering the spontaneous fission fragments is described to obtain the radiography of the mendelevium and 

fermium elements separated by a chromatographic column. 
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aTorpa-

1ium and 

HacTOHutaH MeTO.UH'·tecKaH pa3pa6oTKa 6bma rrpe.arrpHHs:ITa B CBH3H c rrpoBo.aHMbiM B 

naoopaTOplHi H.aepHbiX peaKUHH 0vUH1 l!CCJie.QOB8HHeM XHMH"leCKHX CBOil.CTB TpaHcypaHOBb!X 

II 21 cl2u 
aneMeHTOB MeH.aeneBHH H ¢epM HH ' • Vi3oTorr MeHaeneBHH - M ObiJI nonyqeH npH 

U 238 Ne22 
OOJiyqeHHH ;YCKOpeHHbiMH l!OH8MH 

Mel 
266 

l!CDhlThlBBeT aneKTpOHHhlH 38XB8T C rrepHOllOM nonypaCII8ll8 

90 MHH. H npeBpawaeTCH B F 
366 

m , KOTOpbiH B CBOIO oqepe.ah .aemiTCH CIIOHT8HHO C rre-

pHOllOM nonypacrraaa 160 MHH. 

3TO CBOHCTBO Fm 2$
6 /1,2/ 

H ObinO Hc rro nh30BaHo aBTopaMH .ans:~ rrpo~e.aeHHH cBooo.a-

Hb!X OT <fl0H8 OITb!TOB no pa3a e n e H!IIO SJieMeHTOB MeH.aeneBHSI H <flepMHSI MeTO.QI!J.M XpOM8TO

rpa<fJHqecKOH 9KCTp8KUHH. 11JIH BbiiTOJIH e HHH T8KHX O!Ib!TOB He06XOllHMO 6binO HMeTb pacnpeae

JieHHe Hllep MeHaeneBHH H <flepMHSI no K8nJIHM, B CBSI3H C qeM B03HHKJ18 npooneMa perHCTpa

UHH .aeneHHH OT OOJlbWOrO qHcJia Ka!IeJib - llO 50 O.UHOBpeMeHHO. ViCITOJih30B8Tb .UJISI aTOll. 

uenH HeCKOJlbKO aecs:ITKOB, H8IIpHMep, IIOJIY rrpOBO.UHHKQ~biX .aeTeKTOpOB He IIpellCT8BJIHJl0Ch 

B03MO)I{ Hb!M. 

B STHX ;YCJIOBHHX H8HOOJiee p8IIHOH8nbHOH OK838J18Ch MeTO.QHK8 s:~.aepHbiX <floTOSMYJibCHit, 

no3BOJIHIOLUeSI rrpoH3BOllHTb o.aHoBpeMeHHYIO paaHorpacl:JHIO 6on&woro qlfcna o6beKTOB. TaK 

KBK crreuHq)HK8 HCnOJib30B8HHH H.aepHbiX cj:JOTOSM;YnbCHH CBH38H8 C IIpOCMOTpOM H8 MHKpOCitO

/ 1 2/ 
rre no nnowallH, aBTOpaMH· ' ObiJIH npe.arrpHIH!Tbi Mepbi llJIH yMeHbweHHSI pa3MepoB rrpe-

napaTOB. C aToll. uenhiO rrocne pa3.aeneHHSI Ha xpoMaTorpacj:JHqecKoll. KOJIOHKe KBIIJIH pacTao

pa noMemanHCh Ha Te<flnoHOBbie noa JIO)I{KJ.i. Ha Tecj:JnoHOBbiX no.ano)I{Kax Ob!JlH BhillaBneHbi 

Jl;YHKH llli8MeTpOM },5-2 MM li rnyoli:HOH 0,2-0,3 MM. npenapaTbl HMeJIH MBJI;YIO TOJIUlHHy, 

TBK KBK XpOM8TOrpa<flHSI rrpO!i3BO.UHJl8Ch B 830THOKliCJIOH cpeae. 

YJ3rOTOBJieHHble T8KHM 00p830M rrperra paTbl 38KpeiTJIHJlHCh B cneUH8JlhHb!X K8CCeTBX H K 

HHM BnJIOT H;YIO rrpHKJl8llbiB8JlHCb cj:JOT0!1Jl8CTHHKH. noJIO)I{eHHe i:JOTOIIJIBCTHHOK cPHKCHpOB8Jl0Ch 

paMKOH H MOrJIO 6b!Tb BOCIIpOH3Be a eHO; BpeMSI 9KCII03HIIH!i COCTaBJISIJIO OT Tpex llO llB8ll-

U8TH qacoB. B HacTOHLUHX OIIbiTax HCITOJih30BanHCb cj:JoTonnacTHHKH THna II- 8 T O JilUliHOl! 50MK. 

N\eTO.UHK8 OOpaOOTKH T8Kli:X cj:JOT0!1Jl8CTHHOK .UJISI uenefi perli:CTp8UHH OCKOJIKOB B ;YCJIOBHHX 

oqeHb oonbworo cj:JoHa a -qacTHU, y -nyqell. H Hell.TpOHOB 6 bma pa3pa6oTaHa Ha M ii 

paH e e 
13 •41 . nocKOJlbKY B H 8 CTOS!LUHX 0!1b!T8X cj:JOH OT a - H ,8 -qa CTHII 6b!Jl H ecy-

W~CTBeHHb!M, MeTO.QliK8 o6pa50TKH 6b!Jl8 H3MeHeHa C neJibiO ITO JJY"'eHHH H8H6onee "'eTKHX 

CJie.QOB OCKOJIKOB ,aeJieHJ.iH npH O.UIIOBpeMeHHOM ycT paHeH HH cj:JOH8 OT a -qacTHU. ll::H rrpo

SIBJleHHSI cj:JOTOnJiaCTHHOK H8MH IIpHMeHs:IJICSI )1{8Jle300 KC 8 T H hlil. rrpOSIBHTeJib. nocn e aKCD03HUH H 

0 
cj:JOTODJI8CTHHKH npOHBJIHJlHCb B TeqeHHe 8Q-9Q M HH. IIpH TeMrrepaType 15 • nocne cj:JHKCHpv-

B8HHH cj:JOTODJI8CTHHKH nOMeutaJIHCb B 5 % p a C: T BO p rJIHUe p!iH8 .QJIH yMeHbWeHHH KOS cj:JcjJ HIIHeH-

Ta yca.aKH. 
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Ha 06pa60TaHHbiX TaKHM o6pa30M tPOTOnJlaCTHHKaX npOH3BO.llHJlHCb nOHCKH Tp9KOB OT 

OCKOJIKOB .ll 9Jl9HHH B o6JiaCTHX 1 Henocpe.llCTB9HHO npHneraBWHX K npenapaTaM, 00HCKH Tpe

KOB npouaao.aHJIHCb Ha MHKpOcKonax UeAcc J1IOMHHaH npu yaenH'!eHHH 20x 1 1 5x10 1 'ITO ycKo

pHno npOCMOTp cPOTOnJiaCTHHOK, .[lJIH HCKJ1!0'!9HHR cy6b9KTHBHOrO ¢aKTOpa Ka»<..aaH nnacTHHK8 

npOCMaTpHB8Jl8Cb .llBYMH Ha6mo.aaTeJIHMH, 

HaMH 6b!JlH npOB9.ll9Hbl H3MepeHHH 3cPtP9KTHBHOCTH perHCTpaUHH Tp9KOB OCKOJIKOB CnOH

TaHHOrO .ll9Jl9HHH B aaHHhlX YCJIOBHHX, C 3TOI!: U9Jlb!O H3M9pHJIHCb .llJlHHhl H yrnhl norpya<.e

HHH B 3MYJibCHH BC9X Hal!:.aeHHhlX Tp9KOB, 

Ha. puc, 1 noKaaaHo pacnpeaeneHHe TpeKoB no yrnaM norpy»<.eHHH a aMyJib.GHH. Hop-

o 0 
MHpOBKa cnJIOWHOI!: KpHBOI!: npOB9.ll9Ha B HHTepaane Haae»<.HOI!: perHCTpaUHH Tp9KOB - 20 -60 , 

K aK cneayeT H3 pHC, 1~ perHCTpHp~BaJIOCb 75% :!: 10% OT nOJIHOrO 'IHCJla aKTOB CnOHTaHHOrO 

' 0 0 
.a eneHHH, OpH yrnax 60 - eo HM9Jl M9CTO nponycK qacTH TpeKOB rnaBHhlM o6pa30M ua-aa 

6onbwoA KpyTH3Hbi HX norpy»<.eHHH a aMyJibCHI!!. YacTb aKTOB .aeneHBSI a TenecHoM yrne 0°-

0 
20 He perHCTpHpOBaJISCb H3-38 KOH9'!HOI!: TOJlWHHbl npenapaTal CJlOH B03.llyXa M e»<..ay npe-

napaTOM H ¢oToaMynbcHeA H reoMeTpHH Te¢noHoaclt noano»<.KH . Pacnpe.aeneHHe no npo6eraM ,.. 
ocKOJIKOB oT cnoHTaHHOro .aeneHHH Fm npe.acTaaneHo Ha puc. 2B. Ha 3TOM a<.e pHCYHKe 

131 
np9.llCTaBJI9HO pacnpe.ll9Jl9HH9 no npo5eraM OCKOJlKOB OT .ll9Jl9HHH U TenJIOBbiM H H91i:TpOHa-

MI!! H8 KOHTpOJibHOI!: n naCTHHK9, CM9W9HH9 3THX pacnpeaeJieHHI!: o6ycJIOBJl9HO 60JlbWOl! Ton-
HI 2 

ll.lHHOI!: npenapaTa U - OKOJIO 1 12 Mr/cM , 

0peHMYll.l9CTBOM tPOTOrpa!J>H'!9CKOrO M9TO.lla perHCTp8UHH .ll9Jl9HHH H.ll9p HBJIH9TCH ero 

Bb!COKaH 9!J>!J>9KTHBHOCTbl npaKTH'I9CKH nOJIH09 OTCyTCTBH9 tPOHal B03MO»<.HOCTb .llJlHT9JlbHOI!: 

aKcnoaHUHH. KpoMe ¢oTOSMYJibCHA THna II -8 MoryT 5biTb ucnonbaoaaHbi ¢oTo3MYJibCHI!! T-1. 

LlnH aMynbcHA T-1 pea<.HM npOSIBJieHHSI TaKoll a<.e, KaK H anSI aMynbcHA 11-8 I HO ape

MSI npOSIBJ19HHSI H9 eO MHH. 1 a 40-60 MHH, 

O.aHaKo ¢oTonnacTHHKH THna T-1 He MoryT SKCnOHHpoaaTbCSI anH perucTpauHH cnoH

TaHHOro .ll9Jl9HHSI CBbiW9 10 CYTOKI TaK KaK OHH o5na.aaiOT nOBb!W9HHOl! cnoc06HOCTb!O K pe-

rpeCCHH, 

YJTBK
1 

M9TO.ll HKa Sl.ll9pHbiX tP0T09MYJlbCHI!: IT03BOJISI9T npOCTO H Ha.ae»<.HO npOBO.llHTb oa

HOBpeM9HHO perHCTpaUH!O CnOHT8HHOrO .ll9Jl9HHSI Sl.ll9p npH 60JlbWOM 'IHCJle npenapaTOB, 

B aaKJI !O 'I9HH9 a BTOpbi Bbrpaa<.a!OT rny5oKy!O npHaHaTeJibHOCTb qJieHy-KoppecnoHaeHTY 

AH CCCP r.H. ¢nepoay aa npeano»<.eHHe T9M bi H nocTOSIHHOe BHHMaHHe K pa6oTe. AaTopbi 

5naro.a apSIT M. Tay6el R.A. JV\anbii :K.A. raapHJIOBal 3.K. ray3.[.( b aa npeaOCT8BJl9HHbl9 

npenapaT bi. 
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