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8 MHpOBOH HayqHQH neqaTH y)l(e .lJ.OJiroe BPCMH o6cy)l()l.a-

10TCH HCKJIIOqHTCJlhHhiC B03MO)I(HOCTH, KOTOphiC MoryT .n.aTb 
111 (' " yCKOpCHHhiC HOHhl .a )l.JIH OCYII.ICCTBJICHHH peaKUHH CHHTC3a 

CBepXTH)I(CJihiX 3JICMCHTOB H npoBepKH rHll01 C3hl 06 HX cy-
1 .2 :1 

Jl.ICCTBOBaHHH ' · 

KaK H3BecTHo, ycToiiqusocTh H caMo cyll.leCTBOBaHHe 

csepxTH)I(CJihiX H.n.ep B6JIH3H Z= 114, N = 184 1 :i.hnon

HOCThiO OllpC)l.CJIHIOTCH 060JIOqeqHhiMH 3$$CKTaMH, KO'TOphiC 

BCCbMa qyBCTBHTCJihHhl K COCTaBy H)l.pa H K 3HCprHH B036y)I(

.1J.CHHH. I103TOMY C.lJ.HHCTBCHHhiH nyTh CHHTC3a CBepX1 H)I(CJlhiX 

H)J.Cp - peaKUHH C TH)I(CJihiMH HOHaMH - HaTaJIKHBaC'TCH Ha )J.BC 

TPYJJ.HOCTH. 

KaK npaBHJio, 3HcprHH B036Y)I(JJ.CHHH coc'TaBuwx HJJ.Cp 

HCqHCJIHKlTCH )J.CCHTKaMH MCra3JICKTpOHBOJihT. IlpH 'I aKHX 

B036y)I()J.eHHHX CTa6HJIH3i!,PYIOJl.IHH 3$$CKT o6oJioqcK MO)I(CT 

6hiTh cHJihHO no)J.aBJICH 1 
• BcJICJJ.CTBHe Toro, qro )I(HJJ.Ko

KancJihHhiH 6apbep )J.CJieHHH y CBCpXTH)I(CJlhiX H)J.Cp 01CY1C1: 

sye1, 3TO npHBC)J.CT K pe3KOMY B03pacTaHHIO BCpOHTHOC'TH 

)J.CJICHHH H COOTBCTCTBYIOII.ICMY YMCHhlliCHHIO ceqeHHH peaKUHH 

rona /nou, x n /. 

BropaH TPYJJ.HOCTh CBH3aHa co csoiicTBaMH.CBepxTH:n<CJihiX 

H)J.Cp B OCHOBHOM COCTOHHHH. 8 peaKUHHX C TH)I(CJihiMH HOHa

MH, KaK npaBHJIO, o6pa3yiOTCH HCHTpOHO.lJ.ClPHUHTHhiC H)l.pa. 

8 10 )I(C BpCMH, KaK CJICJJ.YCT H3 pacqeTOB II - OTXO)J. OT 

3aMKHYThiX o6oJioqeK N =184, Z =114 pe3Ko yMeHhlllaer 

YCTOHqHBOCTh H)J.Cp, qro MO)I(CT CKa3aThCH KaTaCTpodJuqeCKH 

KaK Ha BpCMCHaX )I(H3HH CHHTC3HpyeMbiX H)J.Cp, TaK H Ha 

ceqeHHHX peaKUHH CHHTC3a. 

ECJIH OCTaBHTh• B CTOpOHC BOnpoc 0 CYil.ICCTBOBaHHH ca

MHX CBCpXTH)I(CJihiX 3JICMCHTOB, TO BCCbMa BCpOHTHO, qTQ 

HMCHHO 3TH OC06CHHOCTH peaKUHH CHHTC3a npHBO)J.HJIH K 

TOMY, qro )1.0 CHX nop llOllhiTKH CHHTC3HpOBaTb CBCpXTH)I(CJihle 

H)J.pa B peaKUHHX CJIHHHHH He )l.aJIH llOJIO)I(HTCJihHhiX pe3yJihTa
TOB 9,10,11 . 
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T.l u u u 6 48 c nCKJIIOt{HTeJibHhiB HeBTpOHHhiH H3 hiTOK JI,!J.pa a no3BO-

JIJieT CBeCTH .IJ.O MHHHMyMa He~TpOHHhl~ ,!J.e~HUHT CBHTe3H

pyeMbiX JI,!J.ep no cpaBHeHHIO C peaKUHJIMH Ha ,!J.pyrHX HOHaX 

H npH CHHTe3e caepXT.!DKeJihiX JI,!J.ep /Z - 114/ MaKCHMaJihHO 

npH6JIH3HThCJI K 3aMKHyTo~ He~TPOHHO~ o6onoqKe N =184. 
C .IJ.pyro~ cTopoHhi, npocTo~ pacqeT noKa3hmaeT, "'TO 

3HeprHJI B036y~,!J.eHBJI COCTaBHOrO JI,!J.pa 
292 114 , KOTOpOe 

o6pa3yeTCJI B peaKUBH 
244Pu + 48 Ca, cocTaBmieT acero 

18 M3B npH E 110H ,ye /BhiCOTa KYJIOHOBfKoro 6aphepa/. 

HaH6onee aepoJITHaJI npH 3TOM peaKUHH ( 
8 Ca, 2n) 6y.IJ.eT 

npHBO.IJ.HTh K o6pa30BaHHIO H30TOna 290 114, y,!J.aJieHHOrO 

OT ,!J.Ba~,!J.hl MarB"'eCKOrO JI,!J.pa 298 ll4 BCero Ha 8 He~TpOHOB. 
HecMoTpH Ha CTOJih oqeBH.IJ.HhH~;}'l.OCTOHHCTBa, HOHhi ·t.B Ca 

.IJ.O CBX nop HHr,!J.e He YCKOpJIJIHCh. llpH"'HHa 3TOrO COCTOHT 

B TOM, t{TO CO,!J.ep~aHBe 48 Ca B ecTeCTBeHHO~ CMeCH 

H30TOnOB KaJihUHJI O"'eHh MaJIO /0,18~o/, a Bhi,!J.eJieHHe ero -

3a.IJ.aqa aecbMa cno~HaH ~~oporocTOHIUaH. MHpOBhie 3anachi 

o6oraiUeHHoro B30Tona Ca cocTaBJIHIOT, no- BH.IJ.HMOMY, 

acero HecKOJihKO .IJ.eCHTKOB rpaMMOB. KpoMe Toro, KaJihUH~ 

KaK XHMHqeCKH~ 3JieMeHT He HMeeT nO,!J.XO.IJ.JIIUHX ra3oo6pa3-

HhiX COe,!J.HHeHH~, n03TOMY ero HeJih3JI HCnOJih30BaTb B HOH

HhiX HCTOt{HHKaX 06hlt{HOrO THna C pa60"'HM BeiUeCTBOM 

a BB.IJ.e ra3a. 
• tR HB~e onHChiBaiOTCJI onhiThl no ycKopeHHIO HOHOB Ca H 

2"'2 
MO,!J.eJibHbie 3KCnepHMeHThl C HHMH no CHHTe3y H30TOna ·' 102. 

,lJ;JIJI ycKopeHBJI BOHOB 
48 Ca fihiJI pa3pa6oTaH HOBhl~ THn 

HCTO"'HBKa MHOr03apH~HhiX HOHOB C pa60"'HM BeiUeCTBOM 

B TBep,!J.OM COCTOJIHBH I 21 · B OTJIHt{He OT HCTOt{HHKa C no

,!J.aqe~ pafioqero BeiUeCTBa B BH,!J.e ra3a, HOBhl~ HCTOt{HHK 

BMeeT B pa3pJI,!J.HO~ KaMepe ,!J.OnOJIHHTeJibHhl~ 3JieKTPO.IJ., 

CO,!J.ep~aiUH~ pafioqee BeiUeCTBO. 3JieKTpO.IJ. yKpenJieH Ha 

nO,!J.BH~HOM H30JIBpOBaHHOM ,!J.ep~a TeJie, OXJia~,!J.aeMOM BO.IJ.O~, 

H pacnono~eH a6JIB3H 3MHCCHOHHO~ IUeJIB KaMephi I puc.l/. 

Ilono~eHHe 3JieKTPO.IJ.a H no.IJ.aaaeMhi~ Ha Hero noTeHuHan 

nJiaBHO perynHpyiOTCJI ,!J.JIJI Bhifiopa OnTHMaJibHOrO pe~HMa 

pa6oThi. 

,lJ;JIJI H3rOTOBJieHHJI 3JieKTpO,!J.OB 6biJia pa3 pa6oTaHa cne

UHaJibHaJI TeXHOJIOrHJI, o6ecneqHBaiOIUaJI MeXaHB"'eCKYIO H 

TepMHt{eCKYIO npoqHOCTh npH HCnOJih30BaHHH pafioqero ae

IUeCTBa B BH,!J.e MeTaJIJIOB, OKHCJIOB, COJie~ B T . .IJ.. IlpH pa6oTe 

4 

,. 

... 

lit 

HHTb (1) 
KATOA (2) 

nOAA4A rA3A (4) 

PACnbiA~EMbllA 
SAeKTPOA (5) 

A8P.>KATEAb 
31\8KTPOAA (6) 

AHOA (7) 

/ AHTIAKATOA(8) 

Puc. 1. CxeMa ucmo'lHUKa MH0203apROHbiX uouoa KQ/Ibt#UJI. 
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C Kam.JJ;HeM, eCTeCTBeHHblM H o6oraiJJ;eHHblM H30TOnOM 48, 
HCnOJih30BaJIHCh KaK MeTaJIJIH'IeCKHH KaJihUHH, TaK H B BH,lJ.e 

CaF
2 

. ' 

)J.JIH UHKJIOTpOHa Y- 300 3HeprHH HOHOB Ha KOHe'IHOM 
2 

pa.u.uyce .u.aeTcH cooTHOllleHHeM: E = 250 Z 'j A M:JB, r.u.e 

Z - JapHJJ. uoua, A - Maccoaoe 'IHCJio. OuenKH noKa3LIBaiOT, 

'ITO ,lJ.JI.JI ,lJ.OCTH*eHH.JI 3HeprHH, Heo6XO)J.~MOH )J.JIH OCyiJJ;eCT

BJieHH.JI peaKJJ;HH Ha MHllleHHX U ,PuHY*HO 6MJIO noJiy'IHTh 

B HOHHOM HCTO'IHHKe H ,lJ.aJiee YCKOpHTh HOHM 48 Ca C 3ap.IIJJ.

HOCThlO He HH*e 7+. 3a.u.aqa YCJIO*HHJiaCh TeM, 'ITO HOHhl 

CTOJlh BhiCOKOH 3apH,lJ.HOCTH )J.OJI*Hhl 6hiTh noJiy'leHhl npH 

MHHHMaJILHOM pacxo.u.e pa6oqero BeiJJ;eCTBa. 3To 6Lmo .u.o

CTHrHyTo TIJJ;aTeJihHOH 0Tpa60TKOH KOHCTpyKJJ;HH H pe*HMOB 

pa60Thl HOHHOro HCTO'IHHKa H UHKJIOTpOHa Y-300, cneuHaJIL

HOH Texnonorueil H3rOTOBJieHHH 3JieKTpo.u.oa H nocne.u.yiOIJJ;eil 

pereHepauueii - 60o/o ucxo.u.Horo BeiJJ;eCTBa, oce.u.aiOIJJ;ero Ha 

CTeHKaX pa3p.II)J.HOH KaMepM HCTO'IHHKa. B pe3yJihTaTe 

3THX YCOBepllleHCTBOBaHHH Ha KOHe'IHOM pa)J.Hyce UHK

JIOTpOHa 6htJI nony'leH ny'IOK HOHOB ·til Ca 7 + c 3Heprueii 

255 M:JB H HHTeHCHBHOCThiO 1, 7. 1012 tJacm/c npu pacxo.u.e 

H30Tona 4 M2/'lac I -1,3:1016 amoMoe/cl. 
llepBMe OnhiThl C ny'IKOM HOHOB

411 
Ca HMeJIH JJ;eJihlO npo

BepHTh 3KCnepHMeHTaJihHO HX HCKJIIO'IHTeJihHhle ,lJ.OCTOHHCTBa 

)J.JIH JJ;eJieH CHHTe3a, 0 KOTOphiX rOBOpHJIOCh Bhlllle. B Ka

'leCTBe MO,lJ.eJihHOrO 3KCnepHMeHTa Mhl Bhi6paJIH peaKJJ;HH 

Pb(
4
HCa,xn)

252 I02. lboTon 102 3JieMeHTa, KOTOphiH J.u.ecL 

o6pa3yeTcH, HMeeT nepuo.u. nonypacna.u.a 2,3 c H B 30o/o cny

qaea HCnhiThiBaeT CllOHTaHHOe ,lJ.eJieHHe. B Ka'leCTBe MHllleHeH 

HCllOJlh30BaJIHCh pa3,lJ.eJieHHhie H30TOllhl CBHHJJ;a 1208, 207, 
206, 2041 BMCOKOH CTeneHH O'IHCTKH. MHHHMaJihHhie 3HeprHH 

B036Y*.U.eHH.JI COCTaBHhiX .JI)J.ep lnpH El101l = v(' I COCTaBJI.JI

JOT 17-18 M :JB I eM. ma6/IUfiYI, H ua ocuoaaHHH ouenoK 

MO*HO 6hiJIO O*HJJ.aTh,'ITO peaKJJ;HH C HCnapeHHeM MaJioro 

'IHCJia HeHTpOHOB 6y)J.yT HMeTh cpaBHHTeJihHO 60JihlllHe ceqe-

HHH. 252 
H.u.eHTH4JHKaJJ;H.JI H H3MepeHHe BMXO)J.a 102 llpOBO,lJ.H-

JIHCh nyTeM perHCTpaJJ;HH OCKOJIKOB CnOHTaHHOrO )J.eJieHH.JI 

npo.u.yKTOB peaKUHH H TO'IHoro H3MepeHHH nepuo.u.a nonypac

na.u.a. CxeMa 3KcnepHMeHTaJILHOH ycTaHOBKH 6Lma auano

rH'IHa ony6JIHKoaauuoil pauee 11 3/. lly'loK HOHOB 48 Ca na.u.an 

no KacaTeJihHOH na 6oKoByiO noaepxuocTh apaiJJ;aiOIJJ;erocH 

nonoro UHJIHHJJ.pa. Ha 3TY noaepxuocTh cnoco6oM aaKyyM-

6 

\ 
l 

I 

noro H~l.llhiJieHHH 6LIJI naueceu TOHKHH I ... 2 M2/cM 2 / cnoii 

BeiJJ;eCTBa MHllleHH no aceil OKPY*HOCTH. B TaKoil reoMeTpHH 

MHllleHh .JIBJIHJiaCh "6eCKOHe'IHO" TOJICTOH )J.JI.JI ny'IKa HOHOB 

H H)J.ep OT)J.a'IH H B TO *e BpeM.JI ,lJ.OCTaTO'IHO TOHKOH )J.JI.JI 

34J4JeKTHBHOH perHCTpaJJ;HH OCKOJIKOB CnOHTaHHOrO ,lJ.eJieHH.JI 

npOJJ.YKTOB peaKJJ;HH. 11oaepXHOCTh UHJIHH)J.pa, TaKHM o6pa-

30M, CJIY*HJla O)J.HOBpeMeHHO MHllleHhlO H c6opHHKOM H)J.ep 

OTJJ.a'IH. BpaiJJ;eHHe nepeuocuno HJJ.pa K CJIIOJJ.HHhiM TpeKOBhiM 

,lJ.eTeKTOpaM OCKOJIKOB, pacnOJIO*eHHhiM B)J.OJlh noaepXHOCTH 

UHJIHH)J.pa, H 3a)J.aBaJIO BpeMeHHYIO lllKaJiy )J.Jl.JI onpe,lJ.eJieHH.JI 

nepuo.u.oa nonypacna.u.a. ,lJ;eTeKTOphi 6LIJIH ua.u.e*HO JaiJJ;HIJJ;e

Hhl OT 4JoHa paCCe.JIHHhiX HOHOB. 34>4JeKTHBHOCTh perHCTpaJJ;HH 

aKTOB CnOHTaHHOrO )J.eJieHH.JI COCTaBJIHJia - 50o/o. 
ifHTeHCHBHOCTh ny'IKa HOHOB BO BpeMH 3KCllepHMeHTa 

KOHTpOJIHpOBaJiaCh cneuHaJihHhiM ycTpOHCTBOM, pacnOJIO

*eHHhiM BHe MHllleHH. HHTerpaJihHhiH noTOK HOHOB onpe)J.e

JIHJICH aKTHBaJJ;HOHHhiM MeTO,lJ.OM no HaKOllJieHHIO ,lJ.OJirO*HBY

IJJ;eii aKTHBHOCTH B o6pa3ue Al , JaHHMaiOIJJ;eM MaJiyiO 'laCTh 

pa6oqeii noaepxHOCTH apaiJJ;aiOIJJ;erocH UHJIHHJJ.pa. 

411 
3HeprHH na,lJ.aiOIJJ;HX Ha MHIIIeHh HOHOB Ca BO BCeX 

o6Jiy'leHHHX cocTaBJIHJia 235 M:JB. B ma6Aufle npuae.u.eHLI 

TaK*e 3Ha'leHH.JI MHHHMaJihHMX 3HeprHH B036Y*.U.eHH.JI coc

TaBHhiX .JI)J.ep, COOTBeTCTBYIOIUHe E I10II ~ V,. , H pe3yJihTaThl 

H3MepeHHH. qHCJia TpeKOB OTpa*aiOT llOJIHOe KOJIH'IeCTBO 

aKTOB )J.eJieHHH, 3aperHCTpHpOBaHHhiX B peaKUHH, npH npo

,lJ.OJI*HTeJihHOCTH 06Jiy'leHHH -1 'l. 

Ta6mma 

PeaKUH51 E l10H E ~l) 
1303) LfHcno 

M8B M8B TpeKOB 

208 
Pb( 

48
Ca, 4 n) 

252
102 235 -17 30 

207Pb( 48Ca' 3 n) 252102 235 -Is 59 
206 

Pb(
48

Ca,2n) 
252

102 235 -Is 43S 

204 Pb( 48Ca' y ) 25~02 235 -IS 3 
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Ha puc. 2 noKa3aHo apeMeHHoe pacnpe,neneHue ocKOJIKOB 
252 

.neneHHH 102. Bu,nHo, ~To H3MepeHHoe 3Ha~eHue nepuo.na 

llOJiypacna_na /2,3 c/ B TO~HOCTH COBITa,naeT C H3BCCTHOH 

BCJIH~HHOH , 14 . 

it{l) ~ P6 (lf8Ca, 2n) 2j
2 102 

2a:J 

~ I T!2 = 2.3cec-

~ laJ e 
~ 80 

~ 60 

~ 1.;0 

~ 

20 

~~--~----~--~----~----L_--~ 

0 2 I( 6 8 10 
t Q!",("" 

12 

Puc. 1:2BpeMeHHoe pacnpeOe/teHue ocKOAKoe oeAeHu.R u3o
mona a 102. 

Ha puc. 3 3KCnepuMeHTaJILHhle 3Ha~eHHH ce~eHHH ,nJIH 

peaKuuH: c BLIJieToM 2, 3, 4 HCHTpOHOB cpaBHHBaiOTCH c pac

~CTHLIMH .IJ,aHHLIMH.MCTO,nHKa pac~eTa CC~CHHH .IJ,JIH peaKQHH 

8 

.1A""C~.f\JMC'Hm 

p- - - - ~ ,t:JOC'4'el"n 

I \~ 
I ' I 

I \ 
I \ 

I \ 
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I ' 
I ~ 

~ 
[ q.J2 

~ 

I \ 
I \ 

~ ', 
I \ 

I \ 

~ 
§ 
~ 

10-JJ 

I 
20~+X P6 ("8 Ca. xn)252102 

T 

10-.J/1 
L_~-L_--~----~-----~-~--~~-----5~~ 

'IUC/10 Heu/"T7,IXJI'Of Xn 
Puc. 3. Ce<~£J~U.R o6pa3oeaHU.R U30tll0na 
c UOHaMu Ca. 

252 
102 e peaKflU.RX 

C BhiJICTOM MaJioro ~HCJia HCIITpOHOB / 151 CO,nep)J(HT HC

CKOJILKO napaMeTpoa. B .IJ,aHHOM cny~ae 3Ha~eHH.II rrapaMeT

poa 6biJIH BLI6paHhl C Y~CTOM pe3yJILTaTOB, IIOJiy~CHHhiX 
a 3KcrrepuMeHTax c HOHaMH Ar, Ti, Cr 116 •17/ 

Hau6onee Ba)J(HbiH pe3yJILTaT 3THX OIILITOB - ,tcTaHOB

JICHHe TOrO $aKTa, ~TO IIpH HCllOJIL30BaHHH HOHOB 3 Ca a6-

COJIIDTHble CC~CHH.II peaKQHH CHHTe3a 102 3JICMCHTa cpaa-
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HHTCJlhHO BCJ1HKH, llpHlfCM HaHfiOJlhlliYIO BCJ1HlfHHY HMCCT CC

lfCHHC peaKL{HH C BhiJlCTOM 2 HeihpOHOB: npH6J1H3HTeJ1bHO 

5 • 10 <II CM 2 
. 3Ta BeJ1HlfHHa llpHMewto B 40 pa3 npeBOC

XO.Ll,HT CelJeHHB peaKL{HH C HOHaMH 
80 u 22Ne,npHBO.Ll,Hll{HX 

K 1 OMY )I(C npo.D,yKTY IH 

B nocne.D,yJOll{HX onhnax Mhi nonbiTanHch onpe.D,enHTh 

seposn HOCTh pa.D,uauuoHHoro JaxaaTa 
18 Ca. He H3MeHHH Me

I O.Ll,HKH :lKCnepHMCHTa, Mhl BhlfipanH .Ll,JlH :HOH l{eJlH peaKL{HIO 
201 

Ph( 11
1ca, !') 

2
"

2 102. B KalfecTae MHDieHH ucnonhJoaancx 

H3oTon 
201 Ph c o6orameHHeM 99,800/o. 

JapCI'HCTpHpOBaHHhle B 3TOM 3KCllepHMCHTe 3 OCKOJ1Ka 

CIIOHI aHJIOI'O .Ll,CJ1CHHB MOI'YT 6bJTh llOJlHOCTbiO OTHeCeHbl 
20( 11!.- 2~2 20( 

K pcaKUHH 'Ph( "l:a, 2n) ·' 102 Ha npHMecH 'Ph a MaTepua-

nc MHlliCHH. 3TO OllpC.Ll,CJ1BeT BCpXHIOIO rpaHHUY CelfeHHB 
2 OH • · - "11 2 

pcaKUHH Pb(1BCa.)) HaypoBHC-5·10' CM ,T.e. 

B I 000 pa3 HH)I(C ccYCIIHB pcaKUHH c ucnycKaHHeM 2 HeifT

pOliO B. 

Uonpoc o CCYCHHH x pcaKL{HH pa.D,HaUHOHHoro JaxBaTa 

TH)I(CJlhiX HOIIOB npc.D,CTaBJlHCT CaMOCTOHTCJlhHbiH HHiepec 

c TOlfKH 3pCHHH KOHKypeHUHH MC)I(.Ll,Y ucnycKaHHCM HCHTpoHoB 

H) -nyl.JCH B o6naciH CHJ1hHO.Ll,CJ1Hll{HXCB H.D,Cp. B.D,aJlhHeHUICM 

Mbl liaMCpCIIhl npOBCCTH IIO.D,06Hble 3KCnepHMCHT hi C 6onee 

BbiCOKOH YYBCTBHTCJlhHOCThiO. 
1 H (' PcJynbTaThi onhiTOB c ycKopeHHhiMH HOHaMH ~a, Ha 

HaUl B3I'J1H.D,, llpHBO.Ll,HT K BbiBO.D,y 0 TOM, 'ITO HCllOJ1b30BaHHe 

3THX HOHOB .Ll,CHCTBHTCJlbHO .D,aCT YHHKaJlbHhlC B03MO)I(HOCTH 

.Ll,JlH CHHTC3a HOBhlX TpaHcypaHOBhlX H CBepXTB)I(CJlhlX 3J1C

MCHTOB. JlpH 3TOM, KOHelJHO, CJ1C.D,YCT HMCTb B BH.D,y, l.JTO 

nepeXO.Ll, OT H30TOllOB CBHHL{a K H.D,paM lJ ,Pu HJ1HCm npHBC.Ll,eT 

K HCKOTOpOMy yBeJ1Hl.JCHHIO MHHHMaJlbHbiX 3HCprHH B036y)I(.Ll,e

HHH COCTaBHhiX H.Ll,Cp, O.D,HaKO no HaUIHM Ol{eHKaM OHH He 

6y.D,yT npeBhiDiaTh 20-25 M:JB. Ilpu TaKHX 3HeprHHX soJ6y)I(

.D,eHHH He HCKJ110lfeHO, 'ITO B onpe.D,eJleHHOH .Ll,OJle CJlyqaeB COC

TaBHbiC H.D,pa 6y.D,yT nepeXO.Ll,HTh B OCHOBHOe COCTOHHHe C 

HCllYCKaHHeM MaJlOI'O lfHCJla HeifTpOHOB. C .D,pyroif CTOpOHhl, 
12 

npH HHTeHCHBHOCTH llYlfKa HOHOB -10 ~acm/c MO)I(HO Ja-

perHCTpHpOBaTb o6pa30BaHHe CBepXTH)I(eJlbiX H.D,ep, eCJlH 

CelJeHHe peaKL{HH CHHTe 3a COCTaBHT 1 o-:H H .D,a)l(e 10 -:~:;CM 2. 
ABTOpbl BeCbMa npH3HaTeJ1bHhl rocy.D,apCTBeHHOMY KOMH

TeTy flO HCllOJ1b30BaHHIO aTOMHOH 3HeprHH 3a npe.D,OCTaB

JleHHbiH B Hallie pacnopH)I(eHHe o6orall{eHHbiX H30Ton ·UI Ca . 
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Mbi npH3HaTeJ1bHbl COTPY.D:HHKaM roc<bou.na CTa6HJ1bHhlX HJQ

TOllOB Ja nepepa6oTKY KaJlbUHH; II.M.MopoJoay, P .H.KyJb

MHHY H HX COTPY.D:HHKaM Ja O'IHCTKY HJOTona 
204 Pb ; 

C.Il.TpeTbHKoaoil, B.M.IlnoTKO Mbi 6naro.napHbi Ja noMOll{b 

B llpOBe.Ll,eHHH 3KCITepHMeHTOB H 06pa60TKe pe3yJ1bTaTOB, 

r. M. ConOBbeBOH - 3a ITOMOll{b B pa6oTe no ycoaepmeHCTBO

BaHHIO HOHHOrO HCTOlfHHKa.KonneKTHBY 3KCITJ1yaTal{HH l{HK

J10TpOHa Y-300, pyKoao.n;HMOMY Ji.H.MapKOBWM, Mbl 6na

ro.napHbl 3a o6ecnelfeHHe MaKCHMal1bHO 3<lJ$eKTHBHOH pa60Tbl 

YCKOpHTeJlB. BO BpeMB. YCKOpeHHH HOHOB KaJlbl{HH. 
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