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BB0J:10HH0 

·cnoHTl'lHHOe J:10Il0HH0 S!BilH0TCSI OJ:IHHM 113 BllllOB paa11oaKTHBHOI'O. pacnaaa llll0P 

Hl'll!DOilee Tll)K0IlhiX 3Il0M0HTOB, 0 CYlll0CTBOBl'lHHH C8MOilp0113B0IlbHOl'O J:10nemrn llJ:10p HB 

J:IBa OCKOnKa cTano 11ssecTno 6onee J:IBaauaTn neT ttaaaa. 3ToT cj:,aKT ohm ycTaHosneH 

npll HCCil01lCBl'lHllll B MHOI'OCnollaoll HOHH31'lUHOIIHOll Kl'lMepe npeuapaTOB ypaaa
1 I/ 

B nocne.o,y10uu1e ro.ll,bl H3ytJeHH0M 3Toro 8BneHHH 3BHHManHCb cf:nI3HKH- H3 MHOrHX 

na6op8TopnR. vlccneao:eatt1:1S1 npoao.a.11nncb, a ocnonHOM, no .nayM ttanpaaneHttHM: BbH1c

aett1:1e M0X8HH3MS .a.eneHHSI H IlOHCKH HOBblX CilOHT8HHO-.a.enSilUHXCH sneMeHTOB. C no-

. MOlllblO SIJ:10pHbIX peaKTOpOB H YCKOpHTenell 31'lpll)K0HHblX '{l'lCTl!U ObinO Cl!HT03HpOBl'lHO 

~onbwoe KOnittlSCTBO TpattcypaHOBbIX aneMeHTOB, MHOr'He H3 KOTOpbIX OKaaanttCb uecTa-

6HnbHhlMH no OTHOWemuo K CilOHTBHHDMY .neneHHIO. noHBHnBCb BO3MO)KHOCTb CIICT0Ma

TH38UHH. CB0'1CTB CIIOHT8HHO-.aenHLUHXCH sinep. 6b1no YCTBHOBneHo, B tJ8CTHOCTH, tITO 

sepollTHOCTb CllOHTl'lHHOI'O aeneHllR CHilbHO 31'lBHCllT OT napaMeTpa Z7A. 3To H8XOllH

noCb B xopoweM cornac1:1H c H.aepttoA Mo.a.enhIO ?J(H.llKOfi KannH. O.attaKo BbUIBHncs:1 H 

U0Ilblll PRJ:I paCXO)KJ:10Hllli 3KCilepHM8HTl'lilbHbIX pesynhTaTOB C npeJ:ICKasaHliRMli Teop1rn. 

BMeCTO SK,CilOHeHuHanbHOro H3MeHeHH51 nepHO.llOB CilOHT6HHOro .neneHHSI R,llep paanHq

HblX tf.0THO-tt9THhIX H3OTOilOB o.nnoro 3llOM0HT8 o6Hapy)KHnCH "'pe30H8HCHbit.t'· xapaKTep 

··:----c,~Il0B0J:1',Hl!R 7:., B 31'lBHCllMOCTH OT A npli cp!iKCllpOB8HIIOM Z • KpoMe Toro, npoaon-

>KHTenbHOCTb >KH3Hll su1ep, co.nep)l{8UlHX H0'10THO0 qucno IIpOTOHOB Hnll HeATpOHOB, OKa-

3 • 
sanacb no Kpallnell Mepe B 10 pas fionbme, qeM '!eTHo-qeTHbix_ c aa11HbIM Z I A • .[lnR 

OD'hl!CH0HHR 3TliX cj:,aKTOB H8KOTOpbl0 l'lBTOpbl llpliBl!eKl'lilll npeaCTl'lBil0HH9 06 OJ:IHO'l8CTI<'I'"' 

aoll CTPYKType HJ:Ipa. HaI<oonbIUI<e ycnexu B 3TOM ttanpaaneHal! J:IOCTHI'HYTbI B paooTe 

l0xattccoaa
121

• BsoJ:IR OJ:IH0<1aCTli'IHbI0 nonpaBKH B r11J:IpOJ:11iHaM11<1ecK11ll fiapbep J:IIlll ae

nea11R, IOxaHCCOH noKasan, 'ITO 110B01l0Hlie OTJ:18IlbHblX HyKnOHOB B npouecce aecj:,opMa

UHH SILi.pa, K8K uenoro, OK83bIB89T cymecTB0HHO0 BnHstHRe H8 aepoRTHOCTb CIIOHTBHHOrO 

L1enem-u1. 

HecMOTPR Hl'l 00Ilblllli0 ycnex11 B OO'bllCHeHRH l!Bil8HHR, Teop,rn CilOl!TaHllOI'O aene

Hlfll eme aaneKa OT sasepIUeH!lll/
3/. B 'll'lCTHOCT!i, TeopeTH'{eCKli H9B03MO)KH0 no Ka 

npe.D.CK838Tb C LlOCT8TOttHO8 CTeneHblO TOt.lHOCTR KOHCTaHThI pacnaL1a HOBbIX, eme He 

OTKpblTbIX sneMeHTOB. E.o.HHCTaeHaaH BO3MO}KHOCTb, KOTopag 3,0.9Cb OCT80TCSI, - 9TO 

9KCTpanonRUliR 3MilHpli'leCKHX saBHCHMOCTel! B ofinac::Tb H0H3B8CTHbIX RJ:Iep. 

HaCTOQIUal! pafioTa BKilJO'{l'l0T J:IBa pasaena, Kl'lCl'llOIUli0Cll J:IBYX CTOpOH npofineMbl 

CHHTesa· ll ll3Y'l8HHR CBOl!CTB HOBbIX TpaacypaHOBbIX 3Il0M8HTOB, C OJ:IHOll CTOpOHhl, 3TO 

.YTO'IH8IIR9 H J:10IlOilH8Hlle cyIUeCTBYJOIUel! Cl!CTeMaTHKli CBOliCTB CilOHTl'lHHo-aenRIUIIXCR 

qeTHo-qeTHhIX g.o,ep, oco6eHHO B o6~aCTH na116onee TH;:>KSnhlX aneMeHTOB, C nenbIO 

3 



npeacKaaa_mrn neplIOJlOB ncinypacnaaa HOBblX 11aep s o5nacTK Z > 100, ,a TaK:>Ke onpe

..o.eneHHe KO&(ptj:nt:UH8HTOB 3a11peTa nnsi CilOHTBHHOro .neneHlfst H9119THbIX li30TOllOB. C 

Jlpyrol! CTOPOHLI, 9TO nOHCKH >!JlepHblX npoueccos, KOTOpb!e MornlI 5bl OKa38TbCSI nep

cneKTHBHbIMH .onH nonyqeHHH HOBbIX aneMeHTOB C IlOMOIUblO TH>KenhIX ROHOB •. 

8 COOTB9TCTBHH C 9THM nayqanoch cnoHT8HH09 JieneHRe .neCHTH H30ronoa paanaq

HbIX TpaHcypaHOBbIX aneMeHTOB II npOH3B0Jlliill!Cb 9KcnepHMeHTbl no HCCileJlOBBHHIO 

!IJlepHblX peaKUKl! C MHoroaap>!JlHbIMK HOHaMH, conpOBO>KJla!OlllHXC>I 9MHCCHell aap11,,rnH

H.bIX qaCTHU. ,llnH STOA: uena HC001lh30Banacb BbICOKO'IYBCTBHT01lbH8SI M0TOJIHK8 pera

CTpauHH OCKOilKOB cnOHTBHHoro aeneHH>I >!Jlep - npoayKTOB peaKuHn, KOHCTBHTbl pac

na.a.a KOTOpbIX xopowo ll3B0~THbI. 

3KcnepHMeHTbI no nony'ieHHIO KMIHpopHH>I H cpepMIIH, a TaK>Ke no H3Y'i0HIIIO He

KOTOpb!X >!JlepHbI.X peaKUllll npOBOJlHilHCb Ha BHyTpeHHSM ny'lKS 300-CM UIIKilOTpOHa fla5o_

paTOplrn 11aepHbIX peaKuHll 01--Hlvl. 

J.1aMepeHne nepuo.o.oa cnoHT8HHor9 .neneHHSI He'ieTHO-_'ieTHbll<__lll!!!.E 

241 237 238 
Am II Np " 'ieTno-'ieTHb1x Pii__ .J 

Pu 240 
~ 

P11_~~- Cl 246 
1 

Cf 248 

Fm252, Fm 256, " 102254 

TTpnMeH>1B1llHec11 06bt'iHO MeTOJlbl H3MflPl!Hli>I KOHCTaHT cnOHTaHHOro aeneHH>I 

(nOHH3aUHOHHa>J KaMepa II nponopuHOHBUbHblll C'iST'iHK) OKaaanHCb HenOJlXOJl!II.UHMH Jlil!I 

HeKOTOpb!X HccneaosaHHbIX HaMH >1.llep. 3To 061>11CH!leTC!I 60UblllOl! y.lleUbHOl! a -aK-
. , 241 237 -

THBHOCTblO p>1.na npenapaTOB ( Am , Np ) II CB>l3aHHDl! C HelO onacHOCTblO HM!!Ta-

UHH OGKOnOl{HbJX HMnynbCOB aa C'i0T Hano>KeHHii HMnfnbCOB OT OT.O,enbHbIX a -qacTau. 

B CB!l3H' C 9THM B HBLUell pa6oTe Jlil>I perHCTpauH!I OCKOUKOB 6hmH npIIMSHSHbI raaOBblll 

CUHHTHUU!IUHOHHblll C'ieT'iliK H TOilCTOCUOl!HbI8 !1.ll0pHbI8 <pOT09MYUbC!l!l/
4

,
5 ,BI. Ha6n10.lle

HHe CilOHTaHHoro .aeneHHSI HeKOTOpbIX 9J18M0HTOB, Konnq~cTaa KOTOphlX orpaHHqeHbl 

( Cl • Fm), npOH3B0.llllUOCb C llOMOlllblO Bb!COKOCTa611UbHblX 6eccpOHOBbIX 

/7/ 
.neTeKTOpos 

Si -Au 

OcHOBHOe rrpeHMyIUeCTBO ra3oaoro CUHHTHnnBUHOHHoro cqeTqHKfi aaKnroqaeTCSI B 

ero 6hICTpO.llellcTBH!lo TTpH 11cnOUb30B8HHH COOTB8TCTBYIOLUel! 9U8KTpOHHK!I paapernaro

-9 
LUee speM!I yCTBHOBKH MO>KST 6b!Tb .ll0B8Jl0HO .llO 10 ceK. TTpH TaK!IX speMSHHblX 

napaMeTpax perHcTpHpy101.Uero ycTpoil:cTsa aano>1<ea11e a -'iaCTHU He MewaeT H3Me-

. 6 7 , / 
peH!!IO OCKOilKOB, ecnH a -aKT!IBHOCTb o6paaua COCTaBn!leT 10 -10 a -'iaCTHU ceK, 

C'ieT'iHK npe.llc'rasn>1n co6oll repMeTH'i8CKy10 KaMepy, naroTosneHHYIO 11a BhICoKo

saxyyMHhlX MaTep~anoa (MeJlh, Teq>noa) 11 HanonHeHHy10· KC~HoHoM. B KaMepe HMenocb 

clleuuanbHOe OKHO, aaKpblTOe c·TeKnOM, B KOHT8KTe C KOTOpbIM MOHTHpoaancSI (poTOYMHO ... _,_ • 2 . 
>KHTSnh., C BHyTpeHHel! CTOpOHbI HaHOCHUCll cnol! KBaTep<pHHHUa (- 50 MKrlcM ), npeo6-

paay101.Uero YilbTp8<pHOU8TOBOe H3Uy'ieHHe 'B BHJlHMbll! CBeT. ,Dllll ny'iwero C06Hp8HHll 

caeTa. CT0HKH KaMep.bI noKpblaanHCb OTpa:m:aTeneM· H3 OKHCH MarHHH. Ka.Mapa OTK8'1HBa-

-6 nacb ..a.o 5•10 . MM pT.cT. H HanonHSUI8Cb KC~HOHOM .00 ,08BJ18HlUI 2 aTM. 
I 

4 

! 

l 
I I 

J 

-9 
B pa5oTe 6hrn ncnonb3osaH ¢3Y-33 c spe,ieHHhIM paapeweH11eM ~ 3•10 ceK n 

6hICTpOJlel!cTBYIOWHll JlHCKpl!MHHaTop, co6paHHbll! no cxeMe J,.\y JlH. 

Dn>I Ka,m6pOBKH annapaTypbl B KaMepy noMewancg 9TaUOH H3 V 235 
(200MKr/c,,2). 

C noMOI.UblO ( Po+Be) - Hel!TpOHHoro IICTO'iHlIKa nccne.nosanacb C'ieTHa!I ~apaKTep!!CTH

Ka ycTaHOBKH, KOTopag ttMena xopowee nnB:l'o. Eonbwoe BHHMaHHe 6hrno y.neneHo BhHIB • 

J10HHID H ycTpaHeHnro HCTO"t{HiiKOB <tmHa. OcHOBHbIMH HCT0l{HHK8MH (f)oHa B H8WHX OIIbI-. 
Tax MOrnH 6hITb B.bIHY}K.00HH00 .aenettne si.aep o6paauoa, IlOMemeHHbIX B K8Mepy CIIHH-

THJ'IJ'ISITOpa, 3J10KTpOM8rHHTHbl8 H8B0.0~H B pa.aHOTSXHHqecxott cxeMe ycT8HOBKH H H0CTa-
. · 235 

6HJ1bHOCTb HCTQqHHKOB IIHT8HIHI. CymeCTBOBana, HarrpnMep, B03MO>l(HOCTb .oeneHHSI u 
Q)oHOB.bIMH T8IlJ10BbIMH HeHTpOH8MH. llnsi HCKJ'II0~0HHSI STOro HCTOY:HH.Ka (poHa B KaMepy 

6brn sse.neH 9KpaH C Mar!IHTHblM aaTBOpOM, n03BOU!IIOLUllll aaKpbrnaTb u 235 
nocne 

npoae.aeHHH KOHTPOJ'IbHhIX HaMepeHuii • .[lng yqeTa IlOM8X H H8CTa6un-bHOCTll HCTOtJHHKOB 

IlHT8HHSl .6bIJI ·acnonb30B8H "rp0300TMeTqHK" _(qyacTBHTenhHbIH yCHJ'IHTSnb C aHTeHHOii 

Ha BXO.lle ). vlMIIYilbCbl C YCHUHTSU!I H rp0300TM0THHKa O.UHOBpeMSHHO 3 a1IHCb1BaU11Cb 

Ha neHTe CBMOilRCUa. 

C IlOMOlUbID onut:aHHOro KCeHOHOBOro CUHHTHnJ'ISIUHOHHOro Ct.I0T1.J:HK8 BbIIlOnHeHbl 

H3MepeHH!I KOHCTBHT ClIOHTaHHOro .neneH!l!I .nn11 Pu
240 

li Am
241 

• Cno11 nnyTOHH!I !I 

8M8pHUH.51 HaHOCHnHCb Ha HHKeneayro HnH nnaTHHOBYIO no.onO)KKH 9J18KTpOJIHTHtJ:eCKHM 

cnoco6oM. KonuqeCTBO B8lll0CTB8 onpeAenSIJIOCb no H3M9peHHIO a -axTHBHOCTH CJ'IOH. 
240 · 

Dus, Pu ·6bmo nony'ieHo c aocTaTO'iHO xopornel! CTaTIICT!IKol! aea'ieHHe nepnoaa 

CITOHTaHHOro Jl0U0Hli!I 1,20• 10
11 

neT, 'iTO HaXO.UHTC!I B cornac1111 C H3B0CTHb!MH JlaH-
241 . 

Hb!M!I. TTp!! pa6oTe C Am • coaep>KaLU!IM 60 MKr 11ccneayeMoro BeLUSCTsa, Ha6UIO.lla-

UOCb 10 aKTOB cnOHTaHHoro aeneHl!H aa 200 'iacos H3MepeH!IH. 3To COOTBeTCTsyeT 
14 , 

nep11oay nonypacna.na (2,3 ±.0,8).,10 neT. vlMnTau1111 Ha6n10.nasrnerocs, acp<peKTa aa 

C'iST cno11TaHHOro .neneHHH npHMecel! Cm 
24-?ie Morna HM8Tb MecTa, TaK KaK Cm 

24
~ no 

- -10 
OU8HK8M, Mor npacyTCTB088Tb B KOJ1HqecTae He 6onee 10 %.-

238 242 237 , 
Dn>1 nay'ieHH>I crroHTaHHoro .neneH!lll Pu , Pu H Np 6bmo 11aroTOBneHo 

237 
ceMb o6paauos: TPH H3 Np C KOUH'iSCTBOM BeLUeCTBa - 20 Mr Ka>K.llb!l! (nUOTHOCTb 

2 238 
- 1 MrlcM ), .nsa 113 'il!CToro Pu (0,27 n 

Pu
238 

( 14%) 11 Pu
242 

(86%) c .KCN!ll'<SCTBOM 

0,35 MKr) !I .nsa 113 CMeCH !130TOIIOB 
238 

Pu COOTB8TCTB0HHO 0,37 li 0,30 MKr. 

l-1a0Ton11t1it COCT8B CM8CH onpe.a.enHJ'ICSI Ha 6oJibWOM MBrHHTHOM a -cneKTPOMeTpe 

v!A3 AH CCCP. OaHopoaHoCTb o6paauos KOHTpon11poBanacb nyTeM C'ieTa a -'iBCT!IU 

no OT.OeJihHbIM yqacTKaM cnoR; KpoMe Toro, 6h1na Bb1nonHena pa.nuorpa(p1-1g npenapa

·Toa C IIOMOlllbIO q)oTonnaCTHHOK. 

viaMepeHHSI rrepuo.na cn~HT8HHOro .neneHHSI H30TOilOB nnyTOHHSI npoBO.OHJIHCb .o.ay

MSI M8T0.08MH. B nepaoH cepn:H OilbITOB LlJ'IH cqeTa OCKOJIKOB HCTIOJ1b30B8J1CSI UHJlHH.OpH

'i8CKIIl! nponopuno!'aUbHblH C'iST'i!IK (.n11aMeTp 100 MM, JlU!!Ha 250 MM, aasneH11e Me-

TaHa 80 MM pT.cT). AHaJIH3HpoaancH HH;.erpanbHhIH cneKTp HMITYJibCOB. Cpe.oHHSI 
238 

CKOpOCTb C1-18Ta OCKOJIKOB paBHHJ18Cb .o,ng qucToro Pu 0,92 qaCTHUbl B qac H LIJISI 
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I 

/I 
1: 
:1 
,t 
·I 
I 

•I. 

:i 

CMeCn Pu 242+ p/38 
- 7,0 'lBCTl!U a qac. CTaTl!CTl!'lecKall TO'iHOCTb 6blna He IIH>Ke 

5%, a cyMMapua,i OWH6Ka He npeabJWana 10%. B peaynbHlTe 6btnl! nony•ieHbI cne.nyJ0-
I0 238 10 

IUHe aHa'leHlrn nepHOJlOB nonypacnaJla: 5,2• 10 neT Jllll! Pu H 6,7 • 10 neT 

Jlll" Pu 
242 

B !l81lbHefiWHX OilhITBX 6b1na np1n ... 1eHeHa MBTO.O.HKa OKHcneHIHl CKpWTOf'O H306pa>Ke

HHH B st.nepHbIX 9MYllbCHflX C uenbID .llHCK~HMHHaunn 0CK01lKO~ .a.eneHIHI Ha q:>oae 60118:' 

woro qttcna a - 'l8CTIIU. Pa6oTa npoBOJli!JlBCb C 3MYJ1bC11eil n-8 ( Hv!K<t>l--1) TOJllUII-

Hoil JOO /l • B Ka'leCTBe OKHCJ1HTe,m1 I!Cnonb3onancg· g 3 Fe (CN )6. 

06ny_qeHH0 qJOTonnaCT!IHOK npOBO)l!IJlOCb B Te'leH11e IO- 100 qacoa. nocne 3Kcno-

3IIUHH SMYJibCIIII o6pa6aTbiaanHCb OK>1cn11TeneM onpeJlenem,oil KOHneHTpan11H ( 15°C, 30MHN), 

3BT0M OKIICJ111TeJ1b Bb!Mb1B8J1CSI JlHCTl!,llnl!poaaHHOi! BOJlOJ! (15°C, 30 ~urn), I! nnaCTIIHK>I 

npo,rnngn11cb a paa6aane1moM npo11a11Tene- .U-19 (I :3) np>1 l9°C n Te'lett>1e 30 MHH. 

KaK IlOK83811U OIIblTbI, HMHTHp0B8Tb aqJCf)eKT MOryT cne,llbl a -qacTHU, IlORBHBllHie

CH 38 Ctt~T pacna.a.a pa.OHOBKTHBHbIX a.nep BO apeMH BblMhlB8HIHI OKHCllHTenst H nposrnne

HIHI. noaTOMY npllHUM8JUICb crreuuanhHble Mepbla qT06bI HCKJllQt{HTb B03MO)KHOCTb aarpaa

HB~HH 3MYllbCHH BO apeMH 3KCil03RUHn:. Ha npOCMOTp9HHbIX nnaCTHHK8X nnOTHOCTb cne

JlOB OCKOJlKOB CIIOHTBHHOro )leJ10Hl!SI JlOCTHrana 800 JlJlll Pu 242 
I! 200 JlJlSI Pu

238 
HB 

CM
2

• Bb!JlO ycTaHoaneHo, 'ITO sqiqieKTl!BHOC.Tb perHCTPBUIIll COCTBBJll!eT ( 66 :t.5) %. 

vl3MepeHHbie nep>!O)lb! CHOHTBHHoro JleneH>!SI Pu 238 " _ p/42 
OKB3anHCb paa-

HblMI! cooTaeTCTne11Ho _(5,0:t_0,6) • 10
10

neT " (6,5:t_0,7) • to 10
neT • .Un11 nony'leH>1S1 3a-

237 
M0THOro sqiqieKTa Ha Np He06XOJlHMbl JlJlllTeJlbHb!e SKCH03lfllllll (HeCKOJlbKO cyToK), 

npH 3TOM B03HHK89T onacnoCTb perpeCCHII CKpbITOrO H306paMeHHSI. 0,o.HaKo, KOHTpOnb-
235 

Hbie OIIbITbI C OCKOJIK8MH .aeneHH8 U no.a .a~i:i:CTBHeM TerrnDBbIX Heit~pOHOB noKasa-

nn, qTo perpeCCIHI . He Morna npnaeCTH K 3HfflJJITenbHOMy yMeHbilleHHIO act>ct>eKTHBHOCTII 

perttcTp8UHH OCKOJIKOB. 

Bcero 6b!J10 npoCMOTpeHO 45 CM
2 

ai.!ynbC!HI, np11'leM 2/3 HJlOIUBJlH nocne)lOBaTenb

HO rrpocMaTpHBaJIIICb .O.BYMSJ Ha6nro.aaTeJI8MH .anst IICKJII01-{0HHSI cy6~eKTHBHOf'O (IJaKTopa. 

BM0CTO O>Kl!JlBBW.HXCSI 100 cnyqaea 6blno o6ttapy>KeHo TOJlbKO TpH cne)la, 3To COOTBeT

CTByeT nep!!OJly CITOHT8HHOro )leneHHll N/
37

~ 10
18 

neT. 

OcHOB!laSI TPYJlHOCTb >13Y'l0HHSI CHOHTaHHOro )leneHl!SI >130TOIIOB 1<an>1qiopHHSI ll qiep-

M>IS! COCTOHT B nony'leHHH IIX B JlOCTaTO'lHOM KOJlll"leCTBe. Y>Ke B 1955 ro)ly H0KOTo

pbie H30TOilbI Kanm:PopHH8 nonyqanH°Cb B SI,aepHbIX peaKuHHX:, BbI3bIB89MbIX MHoroaapg,a-
. ;~ ~6 m 

HbIMH 11ottaMH npH B3BHMOJleilcTa>1H c ypaHoM · , B HBCTOS11Ueil pa6oTe Cf H Cf 
238 

6b1J1>1 nonyqeHbl np11 o6ny'leHH>I U 

ll:>leCll llcnapeHHeM 4-6 HeilTpOHOB, Hp!IBO)ll!Jl>I K C>!HT;:1 ll30T2~68 

acnbtTbIBaSI sneKTpOHHb1ft aaxsaT, npeapamanHcb a Cl H Cl • B o.a,HOM onb1Te 

S!Jlp8M>I a3oTa • .HJlepHbl0 peaKmm, conpoBO>KJl81Q" 
246,248 

Es , KOTOpb1a 11 

6 246 248 
6bmo nonyqeHo - 2• 10 l!Jlep Cf H CTOJlbKO >Ke Cf • .Un" nony'leHl!SI H30Tonoa 

qiepMHll Fm252 " Fm 256 ucnonb3oaanocb o6ny_'leHHe ypatta 238 <IJlpBMll N/
2
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06pa3oaaHHIO Fm
252 

npHBOJl>lna peaKUHSI u238 
( Ne22

, a4n 
256 

Frn 252 a Fm256· 

nonyqancll KBK HJJOJlYKT pacna)la Md , KOTOPhlil no31111Kan a pe3ynbTBTe peaK-
238 22 256 

IIHH u ( Ne ' p3n ) /.ld • C nenbIO yaemt'l8Hllll Bb!XO)la 1130TOITOB qiepMl!ll 

H HCilOJlb30B8HHSI M8KCHM8JibHbIX TOKOB H80H8 HBMH 6b1na npHMSHena cneuttaJibHBSI HBK

JIOHHBS:l MHW9Hb C BOASIHblM OXJI8)K.lJ.9HHeM, Il03BOJIHBW8SI 38 9 qacoB o6nytteHHH CHHTe-

5 252 3 256 
3llpOBBTb - . 5. 10 aTOMOB Frn " - 10 aTOMOB Fm 

vl3Mepemrn rrepHOJlOB _crroHTBHHoro )leneH11S1 BblnOnH11nHcb c noMOIUblO ( Si -.Au) 

JleTeKTOpon, HaroTonneHHbIX 113 KpeMmrn a Jla6opaTopm1 l!Jl0pHblX peaKunil • .UeTeKTo

pbI >!M0Jlll 'lYBCTB>!TeJlbHYIO nonepxHOCTb - 4 CM
2

, vlMnynbCbl C )leTeKTOpa BeJ11t'l>IHOi! 

- 500 MKB HOCTYIIBJll! Ha BXOJl yc>1n11Ten11 HB TpaH3HCTopax C Kosqicl:JRnHeHTOM ycHneHHSI 

2000 • .nanee cne)loaan JlHCKP>IM>!HaTop Ha TpaH3MCTopax ll MexaHH'leCKllll per11cTpaTop, 

CxeMB yc11n>1Ten11 I! JlllCKpHM>IHBTOpa pa3pa6oTaHa B Jla6opaTopmr S!Jl0pHblX pOBK~lll! 

B.<t>eqi11nonb1M. nHTaHHe annapaTypb1 06ecne'l>1aanocb Manora6apnTHbJM>1 cyxHMII sneMeH• 

TBMR, CMemett11e Ha )leTeKTOp ~ 10 aonbT noJlaaanocb OT OTJl0JlbHOi! 6aTapeilKH, C 
235 

IlOMOIUbIO 3T8J10HB U I! ( Po+ Be) Hel!TpOHHoro l!CTO'lHMKa HCCJ10)lOBanacb C'leTHag 

xapaKTepHCT!IKB YCTBHOBKH. 0TCYTCTBH0 qJOHa B Te'leHlle MHOrHx cyTOK Henpepb!BHOJ! 

pa6oTbl ll >!CKJ110'll!T0JlbHO CTa6HJ1bHBI! pa6oTa annapaTyphl Il03BOJ11!Jl>I Ha)le>KHO perHCTpH• 

pOBBTb MaJ1bl0 aqiqieKThl HB ypoaHe O)lHOro aKTa )l0J10Hl!SI B cyTK>I. 

6 246 
KaK y>Ke OTMeqanocb, a ttaweM pacnopSI>KeH1111 1tMenocb ~ 2 • 10 SIJlep Cf , 
6 248 4 · 4 4 5 

2, • 10 - Cf " a 'l0Tblpex OfibJTax COOTBeTCTBeHHo-I0 , 1,5• 10 , 5• 10 " 2•10 
252 

SIJlep Fm ·.. K MOMeHTY Haqana 113MepeHHi! nepHOJlB crroHTaHHoro )lenettHSI. npH pa-

6oTe C Kan11qiopHHeM 1!3Mepemrn )lann 4 BKTa pa~~!JlB B nepBbJe HS!Tb CYTOK pa60Tbl 

a xopoweM cornacaa c KOHCTaHTOft pacna.aa Cf , a nocne.ayromee nnn:Tenbttoe ua-

DJ1IO)l0Hl!e (25 cyToK) C HOMOIUbIO rronynpOBOJlH>IKOBblX )leTeKTopoa " llJlClpHb!X qJOTO-
. -3 

SMynbC>IH He )laJIO peaynbTBTa. nocKOJlbKY ;,..c,u• ~ 2· to 1/cyTKll, TO a Te'leH>1e 

2~,efyTOK 38 C'leT HCITYCKBHl!ll 
· 6 -3 5 

a -qacTHn pacnanocb 2•10 •2•10 • 25 ~ 10 ,iJlep 
r, 1 248 4 Cf .- OTCJOJla cneJlyeT, 'ITO -j- ::; - 6~ >1n11 'ITO Jln,i Cf i;,f :C: 9•10 neT, 
., 10 

B tta116onee yJlB'lHOM sKcnepl!MeHTe c qiepM>1eM sa nepni,1e 24 'JBCa 6blno 3ape-

r11cTpHpoaaHO 220 llMHYJlbCOB, KOTOpb!e pacnpe)leneHbl BO apeMellll B COOTBeTCTBHH C 
256 

;,epttOJlOM rronypacna)la 2, 7 qaca, OTBe'laJOIUHM pacnaJly Fm • Ha npoTSI>Ke.\J"" 

nocne.a.rIOlllHX 7 cyTOK OTMeqeHO 5 BKTOB pacnaJJ.8 1 3~T9M B T9t:f9HH9 3· CyTOK HH OA

HOrO »Mnynhca He tta6n10.aanocb. no cyMMe acex qeTbipex onbITOB .ans nepao.na cnoH-

252 
Tatteoro )lene,nrn Fm Mb! nonyq>1n1< aenll'lllHY Tsf = 140 :t,60 neT. Pattee cnoH-

TBHHoe neneHae 3Toro asOTOIIa He tta6nro.nanoch. 

B. 1959 roJly HB 15·0-cM n>1Kn0Tp0He v!A3_ AH CCCP 6h!Jlll npoae)leHhl onb!Thr, 

B KOTOpb!X Mb! Ha)leSIJlHCb nony'l>!Tb ll30TOH 102
254. l!CHOJ1b3Y" B KaqecTBe 60M6ap)l>1-

PY10llll!X 'laCTHU HOHbl Kncnopo)la 0
16

, a n Ka'IeCTBe MHllleHel! Pu24
'}/lOI. K aToMy 

/I 1/ · 254 
BpeM9HH 6bmO H3~9CTH0 lf3 pa60TbI • qTo H30T0Il 102 s-IBnSieTCSl a -»anyqaTeneu 

ll B 30% cnyqaea >!CHblTbJBBeT CllOHTBHHoe )leJleHl!e ( Tst =6 ceK). YcJIOBHll 3KCnepH-

7 
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242 16 MeHT8 BhI611pan11cb OITTIIMBnbHbIMII nm, Ha6mone1111H peaKUIIII Pu (0 ' 4n ) 
254 

102 

MeT0.0.HKa .3KCnepHM0HT8 H8CTpaHaanacb ua perHCTpau1110 OCKOnKOB CilOHT8HHOI"O .nene

HliH H, no cymecTay, HHqeM He OTnHqanacb OT npHM0HHBilleHcH pattee B Haurn:x 0Ilhl

T8X no nonyqea1110 102-ro aneMeaTa
1121

• JlnH neTel{T11poaatt11H ocKonKOB 11cnonb8oaa-

nHCb HnepHbJe <pOTOaMynbCHII linll CUIIHTilnnHTOp ZnS( Ag) 11 <P3Y-116. 

O>Knnanocb, 'ITO Bh!XO/l 102
254 

6yneT B 5-10 paa 6onbllle no cpaBH9HIIIO C 

253 
BbIXonoM 102 38 C'leT 6onblllell aenll'IIIHbl (I;, I q). 

nonHoe 06ny'lett11e cocTaanno 30 MKa-qacoa. OnttaKo, HH c noMOlllblO cpoTonnac

THHOK1 HH B OIIhITBX co CUHHTHnnHTOpOM He 6b1no aaperHCTpHp0B8HO HH O.UHOro OCKon._ 

Ka cnoHTBHHOro nenettnH nponyKTOB peaKuni!, OTc10na cnenyeT, '!TO ceqe1111e peaKu1111 
254 .;.33 2 

Pu247fo1~4n) 102 He npeBbllllBeT 8• 10 CM • 3Ta aenn'IIIH8 COCTBBnHeT non10 

MeHee 0,01 OT ce'!eHHH o6paaoBaHIIH Toro >Ke 11a0Tona a peaKu1111 Cm24(f'c 1?4n) 102
254

, 

KOTOPYIO HCnonb80Banu 8MepHK8HCKHe. <pll3HKII nm, CIIHTeaa 102-ro aneMeHTa. 

TaKoe paannq11e _ceqeanll nayx peaKunll 06paaoaaa11H· onHoro II Toro >Ke Hnpa 

npencTaBnlleTCll ynnanTenbHbIM. CnenyeT OTMeTIITb, '!TO Ce'!eHne. o6p830B8Hllll npyrnx 

Hnep (aanpnMep; KanncpopHilll II cpepMHH) B peaKUHllX non nei!CTBll9M IIOHOB yrnepona 

II Kl!Cnopona YM9Hblll89TCll TOnbKO B 5-10 paa npH nepexone K 6onee Tll>Kenoll '18CTH-

ue, 

B noKitane Ha !_! raTn11H6yprcKoll KOH<pepeHu1111 r11opco BbicKaaan npennono>Ke-

1me, '!TO Ha6n10naBUI11l1Cll acpcpeKT B HX onbITBX Mor 6bITb CBH38H C o6pa30B8HH9M 

6onee TH>Kenoro naoTona 102
256 

aa c'leT peaKu1111 Cm24f cl;, 4n ) l 02
256

, B HallleM 

cnyqae aepmlTHOCTb peaKUIIII (0
16

, 2n ) H8CTOnbKO Mana, '!TO npaKTH'leCKII HeMbICnH

·Mo paCC'IIITbIB'8Tb Ha nony'leH11e 102256• 

BosMO)KHQ aTO HBnHeTCH o6bHCH0HH0M 6onbwoti p83HHUbl B ceqeHIHIX o6pa30B8HIU1 
254 . 

102 B H8WHX H 8M9pHK8HCKHX OIIbITax. EcnH OCTBH'.OBHTbCSI HB aToil T0t{K9 apeHIHI, 
256 

TO Ha6n10naaUI11l1cH nepuon cnoHTBHHOro neneHHH (- 6 ceK) cnenyeT np11n11caTb 102 · , 

a H8WH peaynbT8T.hl Tp8KTOB8Tb KBK YK838HHe lUDKHeli rpaHHU"I. nepao.a.a H30TOna 

254 
102 , KOTopag paeaHeTCll npnMepHO 1 MHHyTe. 

,Ll.nH OKOHq8TenbHOi1 npoaepKH aToil rHIIOT83bI Tpe6yroTCH LI,OnonHaTenbHbie aKcne-

. 256 
paMeHTbI, TeM ~onee, qTQ 3HaqeHHe Ts/= 6 ceK .anH 102 T8K>Ke CHnbHO 38HH>KeHo 

(Ha - 3 nopll,lllKa) no OTHOUleHHIO K paamJ'IHblM npenrrono,KeHIIIIM. 

06ttapy>KeHHOe He.aanno CilOHT8HHO LI.ensnueecg HLI.po C 8HOM8JlbHO KOpOTKHM' neprr· 

D.ll.OM
1131 

M0}K0I" 0K838TbCSI H0 eaHHIPIHbIM cnyqaeM. He IICKJllOt{SHO, llTO SI.apa T8KOf'C 

copTa HMeIOT raK}Ke H 6onee .nm-1HHh1e iieIJaoLI.hI n::>.'lypacrrana, u tta6n10.o,aau.n:1HcS1 aMe

pHKBHCKUMII UCCJ10JlOD8TeJ1HMH a(ptj:JeKT o6ycnOaneH HBJleHIUIMH Toro >Ke Knacca. 

Hu>Ke rrpHBO.llHTCH CBO.[lHast Ta6nH:Utl pesyJlbT8TOB H8CTOHllleH pa6oTbI • .[lng cpaa-

H8HHH yKaaaHbl ,llBHHble JJ.pyrHX BBTOpOB. 

SI n po 

Ni37 

A,/41 

Pu238 

240 
Pu 

242 
Pu 

ci246 

c1248 

Fm252 

Fm256 

102 254 

Ta6n11ua 

neE!!£._n_cn,<>HTaHuoro neneH>!_H_no naHHbIM: 

HacTOHll.lell· pa6oThI 

" 10
18

neT 

(2,3 !.0,8) 10
14 

neT 

(5,2!_0,5) 10
10 

neT 

~ 10 
( 5,0 !_0,6JIO neT 

(l,2!_0,ll•l0
11 

neT 

(6,7!_0,7),10
10 

neT 

(6,5+0,7) • 10
10 

neT 

(2 !_ll • 10
3 

neT 

,: 9• 10
4 

neT 

140!_60 neT 

2,7 qaca 

~ 1 MIIH 

npyrax aaTopoa 

16 
::'.: 4• 10 neT 

:! 1,4•10
13 

3,8. 10
10 

neT 

neT 

4,9"10
10 

neT 

1,22 •10
11 

neT 

6,6• 10
10 

neT 

7,1 • 10
10 

neT 

2,1•10
3 

neT 

~ 1,5' 10
4 

neT 

> 8 neT 

2,7 qaca 

"6 ceK (?) 

Mcnonb30BSHHe CITOHTBHH~~~ aeneHHR B aKcnepaMeHTBX no HCcne.noaaHHIO 

HnepHbIX peaKUHll C MBnhIMH ce'!eHHllMII 

OCHOBH8ll TpynHOCTb, KOTopag BCTpeqaeTCll npn pellleHHII aana'IH nonyqeHHll 

HOBhlX aneMeHTOB C IlOMOlllbIO TSDK0JlblX HOHOB, CBR38Ha C ManoH B0JlH11HHOil: ceqeHHl'1 

HnepHbIX peaKUilli II C rett.nettuae:a. K ee yMeHbllleHHIO npn nepexone K CHHTeay 

11nep C 6onhlll11M aapHnOM, 

3KcnepnMeHTbl no neneHIIIO Hnep non nellCTBHeM MHOro3ap11nHbIX IIOHOB/l4 ,l5/ 

noKa3ann, 'ITO cettettne .neneHHs:t .nnH Di • Th u CTBHOBHTCSI cpaBHHMblM C 

pacqeTHb)M Ce'leHHeM o6pa30B8Hllll KOMnayHn-11npa. CoCT8BHOe 11npo B nonaanlllOll.leM 

'111cne cnyqae a npeTepneaaeT neneH11e II nlllllb B HH'ITO>KHOll none cnyqaea aHeprnH 

B036y)K..0.0HHSI yHOCIITCSI 0.0.HHMH HefiTpOH8MH• 

3a C'leT BnHIIHHll napaMeTpa z'; A HB nenHMOCTb COCT8BHOro Hnpa KOHKypeH

Ullll co CTOpOHbl neneHirn 6yneT MeHee cymecTBeHH/1 nn11 11npa C M8KCHM8nb!lblM Mac

COBbIM 'IHCJlOM A. noaTOMy ceqeHne peaKnHR 6y.neT OilTHMBnbHbI.M, ecnH a KB'!eCTBe 

60M6apn11pyroUI11x qacTHU II MHllleHell ncnom,aoaaTb smpa Ha116onee Tll>Kenh1x · 11a0Tonoa 

.a;aHHbIX :aneMeHTOB. nocKonhKY NI ,z a cTa611nhHhIX Hnpax yeen11q11aaeTCH c pocTOM 

z ( 'IIICno HellTpOHOB pacTeT 6b!CTpee), TO ecTeCTBeHH0 B03HIIK8eT nonpoc O B03MO)K-

8 .I 9 



HOCTH HCilO.llb30BaHIHI .anH CHHTe38 TpaacypaHOBbIX sneMeHTOB pe3KUHtt, CBSl3BHHbIX C 

11crrapeH11eM 11:rn rrpl!Mb!M SbJ611saH11eM 38pll>KeHHLIX qaCTHU ( p 11m, a -qaCTHU). 8 

3TOM Cliyqae ,ansi nonyqeHIHI Tpe6yeMoro z KOMrraya,n-g,a,pa Heo6xo.aHMO HCilOnb30B8Th 

Gonee TR.n\.0:IYIO t{8CTHUY no cpaaHeHHiO C peBKUHitMH nonaoro C:l!UIHIHI H HCnapeHHH 

TOJlhKO HeATpo~oB. 

B H8CTOSIIUeil p~6oTe
1161 

11ccne)losanacb cj:,yHKUIISI soa6y>KJ:10HIISI Jllill 06pa3oaa-

"d256 . 
mm "' c1p11 0611yqel11111 ypaHa S!JlpaMH HeoHa. B npe)lsap11TelibHhIX 'aKcnep11MeH-

Ta/91 6bllIO l10K838HO, qTO npll o6nyqeHIIII TO/ICTOli ypaHOSOli cj:,onbrll IH;H8MII Ne 22 
C aHep· 

r11eli - 150 Mas cpe.llll npo.llyKTOB peaKu11li Ha6mo)laeTcsi Ma 256 .• K ero 06paaosa-

H1110 Mo>KeT np1rnecT11· ll.llepHall peaKu1rn u23f Ne2? 4n) 102
256 

.c nocneny10wHM 

aneKTJ)OHHhIM 3llXS8TOM :si)lpa 102
256

,.n1160 peaKUIISI u2 3t Ne11, p3n) Ma 256. JleTeK-

TllpOBaH11e Md 256 ~cyweCTSlill/IOCb nyTeM per11cTpAUllll ClIOHTaHHOro JleneHl!ll )loqep

Hero npo.llyKTA , Fm 256 , JllIII KOToporo Ts/= 2, 7 qaca • l-1ayqemie >rnepreTHqecKoli 

3as11~11MOCTII SbIXOJl8 Ma256 J103B0lIS!e:r OTBeTHTb Ha so~poc, 3 a C'leT KaKoli 113 JlSYX 

B03MO>KHb!X peaKUHli 06pa3yeTCll MeHtlenees11li • 

B peaylibT8Te o6ny'leHHSI u 238 ll)lp8Mll Ne20 MO>KHO 6b!lIO nony'll!Tb Te )Ke ca

Mble npO.llYKTbl (Md 25611 Fm250, o'leHb y.llo6Hbie Jl/ISI 11ccne.llosaH11ll, ecn11 6hr 11Mena 

MeCTO peaKUllll (N~20, pn) • flpOH3SO)lll T8KHM o6p830M . 06ny'leH11e u238+ Ne 20. 

MO}KHQ oueHHTh C8'48HH8 npRMOI"'O BbI6HB8HHR .aayx HyKJIOHOB H3 R.npB-MHll18HH, K0':1'0Pbl0 

cnoco6Hhl yHeCTII lIO)lBSlIS!IOWYIO 'l8CTb aHepr1111 soa6y>K)leHlrn. 

22 
06ny'leH11e ypaHOSb!X MHWeHell ll)lpaMH Ne npo!13SO)llllIOCb 11a SHyTpeHHeM nyq-

Ke UifK/IOTpOHa IIHTeHC!!SIIOCTbIO )lO 3 MKS. Mttwellb npe.llCTaSnlllI8 co6oli CTOlIKY H3 

wecTH .llSYCTOpOHHllX ypaHOShlX cnoes TO/IWIIHOii - 0,75 MrlcM
2

, H8HeCeHHb!X Ha amo

Ml1Hlleay10 ¢.0/lbry (5,5 MllKpOH). 3Heprllll !!OHOS ll3MeplllI8Cb no nornoweHHIO s BlIIOMll

HHll, flocne o6ny'leHHSI K8)K)lal1 H3 cj:,onbr lIOMewanacb s (Si -Au) C'leT'lllK OCKOlIKOS 

.neneHHR. 6hIJIO .U:3rOTOBJJ.8HO IlHTb o.nHOTHilHhlX cqeTqHKOB, OilHC8HHblX Bblllle, TaK t{TO 

cj:,yHKU!ISI S036y>K)leHllll Morna 6b1Tb nonyqeHa a Q)lHOM OlibITe. 

256 · 
Kpuaag BbIXo.nB. Fm B 38BHCHMOCTH OT sueprHH uan.eTaIOWHX qacTHU HMeeT 

xapBKTepHb1~;11cnap11TenbHhlli M8KC!IMYM, KOTOpb!li CJ:lSllHYT OTHOCHTe/lbHO M8KCllMYM"-

KpHeoli ( rle • 4n ) Ha - 15 Mae B CTOpOHY 60liblllllX :;rnepr11li. 3:ro Y.llOSlieTBOPHTelib'" 

HO cornacye:rcll c 11peJlc:rasneH11eM 06 HcnapeH1111 H3 ll)lpa npo~j}ta• "~f10wero Ky~~gos-

CKHli 6apbep · 13,7 Mae. OlieHKa sentt'll!Hhl ce'leH!lll peaKUllll U ( Ne , p3n) Md 
-33 2 . 

s MaKc11MyMe npH EN• - 128 Mas )laeT 3HB'leHHe 2•10 CM • C:ronb Manall aen11q11Ha 

ceqeHBR K8t{6CTB8HHO o6'bHCHReTCH, no-aH.nHMOMY, -TeM, llTO OTHOilleHHe npOTOHHOii H HeH

TpOHHOli Wllpl!H ypOBHeli )llill KOMnayHJl-ll.llP" 102
260 

O'leHb Mano e CSll3ll C Halill'l!IeM 

60libWOrO KYlIOHOSCKOro 6apwpa. 

238 20 256 
'{To KacaeTCll peaKUHll U ( Ne , pn) Md , TO S aTOM cnyqae ClIOHTaH-

HOe peneH11e Fm
256 

He Ha6lIIO)l8/IOCb. CpeJlHee ce'leHHe TaKoli peaKUllll He npeBbIW8eT 

!0-35CM2, 

10 

• 

Bb!SO)lbl 

. OcHoeHbre 11Tor11 npo)lenaHHoA pa60TbI CSO.llllTCSI K cne)lyIOWeMy: 

I. Onpe)leneHbI KOHCTBHTbI cnoHTSHHoro JleneH!lll Np 237 , A,r,241 H Fm 252, Jlilll 

KOTOpb!X paHee ll3SeCTHbl 6hinll lI!!Wb HH>KH!le rpaH!l'lHLie 3Ha'leHHll nepHOJlOB nonypac

nana. 

2. Y:roqHeHhI nepHOJl~I nonypacnana 1130:ronos Pu 238 11 P,142 , a TBK>Ke nony-

'leHo non:raep>K.lleH11e JlBHHbIX Jllill Pu 240 , c1246 11 Fm256 , 

3. YcTaHoeneHbl HDSbie rpaHll'lHbie 3H8'leHl!ll nepHO)lOe Cl10HT8HHOro )le/19HHll c1 248 
254 

II 102 • 

4. noK838HO, 'lTO Koacj:,q:,HUlleHTbl aanpe:ra Jllill CIIOHTBHHOro )leneHl!SI llCC/le)losaH-
. 4 6 

Hb!X He'leTHblX Sl)lep .ne>KaT s npe)lenax 10 - I O • 

5. npose)leHo cpaSH9Hl!e aKcnepHMeHTB/lbHhlX KOacpcj:,11u11eHTOe aanpeTa C eb!BO)la

MII TeOplllI )llill Am 241 
!I Np237 ; npll a:roM o6Hapy>KeHo, 'lTO JllISI Am 241 l!MeeTCll 

Y.llOS/19TSOpl!T9/lbHOe cornac11e C TeopeTII'leCKHMH oueHK8MH, B TO epeMSI K8K )llill Np 237 

cj:,aKTop. 31inpe:ra, nonyqeHHhili aKcnep11MeH:ranhHO, s 100 pa3 6onbwe Teope:r11qecKoro. 

8 CBft3ll C aT!IM SblCK83b!B89TCll r11no:reaa 06 !!HOM xapaK:repe noee)l9Hllll ypOSllll 

93-ro npoToHa Ha )ll!arpaMMe H11nbCCOHa e npouecce JlecpopMau1111 !!Jlpa. 

6. 1-1cnpasneHa cj:,opMa Kpl!SbIX, OIIl!CbIBa10w11x nose)le111,e nepl!O)lOB CIIOHTaHHOro 

)leneH!ISI p83/lll'lHblX ll30TOIIOe KanttcJ:,opHHll ll cj:,epM!lll e 3BSHC!IMOCTII OT. 'll!ClI8 Heli:rpo;,. 

HOB B si.npe. 

7. Enaronapsi yTo'lHeH1110 11 )lononHeH1110 CHCTeMaTHKH BH0C8Hbl H3M0HeHHH B 

cj:,opMy !I nono>KeH11e aKCTpalIOlillUHOHHblX Kp!!SblX Jllill aneMeHTOe 102 ll 104; aTH ll3Me-

H0HHR Il03BOnHIOT C 6onhweA CT8Il9Hhl0 aa.ne>KHOCTH npe.O,CK83h1B8Tb nepHO.llbl CTIOHTaa

Horo .neneHHR HeKOTOpbIX H30TOil0B HOBbIX aneMeHToa. 

s. flyTeM JleTeKTIIPOB8HHll OCKOUKOS ClIOHTBHHOro )leneH!ISI Fm 256 • 06pa3y10wero

Cl1 B pe8KUHllX U
238

+ Ne
22 

11 U23t Ne 
20 

, lIOK83aHo, 'lTO: 

a) CyMMapHoe Ce'leH11e 11cnapeH!ISI ll IIpS!MOro ebl6HeaHnll 113 S!Jlp8-MHW8Hll npo:ro-
. -35 2 

Ha ll Heli:rpoHa:ElO CM , Bb!CKB3b1B88TCll npe)lIIOlIO>KeHHe, 'lTO MHoro3apS!)lHhlli HOH 

He MO>K8T nepeJlaTb S OJlHOM aKTe coy.llapemrn 3H8'lHT8/lbHYIO )lOlIIO csoeli aHeprllll ou

llOMy !I/Ill JlSYM HYK/IOHaM, KOTOpbre OCT8Sl!lill 6b! KOHe'lHOe S!JlpO C He60libWOli 3Hepr11-

el1 S036y>K)l8Hllll. 3TOT ny:rb, no-sl!)lHMOMy, ManosepOl!TeH Jl/lll CHHTe3a HOSbIX Tp8Hc-' 

ypa~OBbIX aneMeHTOBi 

6) B cell3ll ·c H8Illl'lHeM OOilbWOro KYIIOHOBCKOr,o 6apbepa Jl/lll 11c11apeH11l1 IIpOTOHOS 

ceqeHHe peaKU!IH ( Ne22• p3n) COCTaenlleT 2-10-
33 

CM
2

• TeM He MeHee, a:ra peaKUHll 

SIBnHeTCSI, Ha Halli B3r~u1.a., 0.llHHCTB9HH08, npHBO.naweH K o6paaoaattHIO H8H6onee TR)Ke

nbIX H30TOil0B TpaacypaHOBbIX aneMeHTOB C IlOMOlllblO MHO:ro3apSJ.ctHbIX HOHOB. 0Ha 6b1na 

II 



c ycrrexoM 11cnonh30BaHa an,r c11HTe3a lld 256 
t BrrepBbl9 nony'!eHHOro B cpa8Hl!T9llb-. 

!0 50l!bWOM K0lll1'1eCTB9 ( - 1000 8TOMOB Ha Ol!b!T ). npll o6ny'l9Hllll' OTHOCl!T9llbHO 

nerK011 Ml!W9Hll U 238 l!OH8Mll Ne 22 
• 

Oc:HOBHOll MaTeprran, llCl!Ollb30B8HHblll B t:lllCC9pT8Ullll, orry6l!llKOB8H B 14- 7 ' 9• 161 

l! aono>KeH Ha ii Bcecol03HOM coaeuiairn11 110 ip113l1Ke aeneHlllI 'l!aep/lO/ 

B aaKlll0'19H>!e C'lllT8IO CBOl!M 11pl!l1Tllb!M .[lOllf'OM 1106naroaapHTb 'lll9H'1-KOppecrroH

.[l9HT8 AH CCCP r.H,<l>nepoaa a_a PYKOBO.clCTBO pa6oToll l! 1-1.EpaH.[lWTeTpa, ·s.n.Mll

xeeaa, B,n. nepenhif'llHa II H.K. CKo6eneaa aa 110Moll.lb a 11poaeaeHllll :aKcrrepHMeHToa·, 
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