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8 peJyJlbTaTe 3KCDCpHMCHlaJlbHbiX HCCJlC.llOBaHHH .UBOHHOH 

nepe Japii.UKH mwuos s JHeprel u~ccKoii o6nacTu .uo 300 M JB K na

CTOIIlliCMY speMeHH ycranosnen p11.a oco6enuocreii JToro npouccca, 

TaKHX KaK 60J1bWOC 311CprOBbl..lCJ1eHHC B ll,llpe-MHWCIIH, paJIIHUa 

B DOJlHbiX CC~CIIHJIX ,llJlJI DHOHOB pa JHbiX JHaKOB JapJI,Ua, JaBHCH

Moc-.;b C~~CIIHII OT MaCCbl JI,UCp H ncpBH~HOH 3HcprHH IIHOIIOB II .Upy

rHc I-t•, 0.allaKO HMCIOlliHCCJI "JKCOepHMCHTaJlbHbiX ,aalltlbiC Hc

.UOCTalO'lllbl ,UJlJI Toro, ~T06bt tialifH KOJlH~CCTBCHIIYIH CBJilb "JTHX 

oco6emwcrcif pcaKUHH .usoiiuoif IIL'peJapJI.UKH nuonou co crpyKTypoif 

aTOMIIbiX II.UCp. Bee "JKCDCpHMCIIlbl .UO ffaCTOB!liCrO BpCMCIIII CB0.1Jt· 

JlHCb, B OCIIOBIIOM, K HJMCpCHHIII IIOJlHOrO H ,ll·HtiKIKIJcpCIIUHaJibiiOI 0 

CC~CIIHH pcaKUHH IIYTCM per·uc rpaUHH BTOpH"'IIbiX IIHOIIOH. AllaJIHJ 

BTOpH~IIbiX JapJI)f(CIIIIbiX ~aCTHU, o6paJOBaH!IbiX DpH paCUJCIIJICIIHH 

JI,Upa-MHIUCHH, npoHc,llCII ioJlbKO ;1JlJI Jl,llep ciJoTO"JMYJlbCHH .' 5-t<co• 

BCCM IIC HJlCIITHciJHUIIpOIJaJlHCb KOIIC~HbiC TJI)f(CJlbiC Jl..lpa CpC,llH npo

.UYKTOB .J.DOHHOH nc pc la pJI.J.KH DHOIIOB. 

)].JlJI BbiJICIICIIHII BJlltiiiiHII CTp}'ld ypbt Jl,llpa Ha BCpOJITIIOCTb JIBOH

HOH nepeJap11.1KH IIHOIIOD If ..lJlJI HCIIOJlbJOBaHHJI CC B HCCJlC,llOBaHHJIX 

110 JI;ICpiiOH ciJH"IHKC, IIC06XO,llHMo CHCTCMaTH"'CCKOC Hai<OIIJlCHHC 

.uaHIIbJX o cct~eHHJIX "JTOH pcaKUHII .:xnfl paJJlH"'HbiX JI.Ucp. Oco6euuo 

HHTCpCCIIll HlY"'CHHC KaHa.'lOB ynpyroii ,llBOHHOH nepe3apli.UKH, npH 

KOTOpOH HCXO.UHOC ll,llpO COXpaHliCl "'HCJlO HYKJlOHOB HCHJMCHHbiM. 

HacroH!llall pa6oTa nocBllllleHa uccne.uoaaHHIO .us-oiiuoii nepeJa

Pll.!lKH ;; . - MC JOHOB Ha ll..lpax BHCM}'Ta. 3KcnepHMCHTbl 6b1JlH .. npe.a· 

npHHliTbl C UCJlbiO HJy"'eHHll TaKHX KaHaJlOB peaKUHH, B KOTOpbiX 

npH .UBOHHOH nepeJapli.UKC IT -McJOHa HJ ll.!lpa MHWCHH HC Hcnyc

KaiOTCII JapJI)f(CifHbiC "'RCTHUbl H Japll.ll HCXO.llHOrO Jl,llpa· YBCJlH"'HBa

eTCll Ha ..lBC C.!lHHHUbl: 

" 20Y- '5\t ~ ~ 
85 " '-xn. /I/ 

H.ueuruciJaKauHll HJOTonoa acTaTa ana .!lO"'epaero npo.uyKTa -

DOJlOHH.R npoHJBO,llHJlaCb nyTcM perHCTpaQHH a ·lfaCTHUH HJMepeHB.R 

BX JHeprHH. 3KcnepBMCHTbl BbiDOJlH.RJlBCb Ha CBHXpOUBKJlOTpOHe 
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OIUIH. MuweHL H3 XHMH'feCKH 'IHCToro npenapaTa OKHCH BHCMyTa
Bi

2 
0 3 TOJllllHHOii f =5 r/cM 2, BeCOM 300ro6Jly'laJJaCbBTe· 

'feHHe nJITH qacoB B nyqxe 77 +. Me3oHOB c 3Heprueii: 90 M3B. ~epe3 
30 MHH. ROCJle OKOH'faHHJI 06JJy'leHUJI Ha'IHHaJJOCb Bbl,neJJeHUe acTaTa. 
Bbi,neneuue aToMOB acTaTa, o6pa3oBaHHbiX B pe3yJJLTaTe peaxuuu, 
npOH3BO,llHJ10Cb cneuuaJJbHbl~ XHMH'feCKHM MeTO,llOM, pa3pa6oTaH· 
HLIM B.A.XaJJKHHLJM H ,np. /7 . llpo.nomKHTeJJLHOCTL 3Toii:npoue.ny
pb1 COCTaBJJJIJla 1,5 qaca. XUMH'feCKHH BbiXO,ll paBHJIJlCJI94±3~ H KO· 
3<l>4JUUHeHT O'IUCTKH OT ROJJOHHJI H ,npyrHX 3JleMeHTOB • nopJI,nKa }()6 . 

Bbi,neneHHblii: acTa T HaHocuncJI ua cepe6pJIHblii .nucx nnoma.n&ro 
l CM 2, KOTOpbiH O,llHOH CTOPOHOH 6b1Jl npHnJJaBJJeH K CTeKJJJIHHOH 
no,nJJO)I(Ke. CnexTp a ·qacTUU H3MepJIJJCJI B Te'feHHe 15 qacoB Ha 
nonynpoao,nHHKOBOM cnexTpoMeTpe c Au- Si - ,neTei<TopoM H aM
n HilTY ,nHbiM aHaJJH 3a TopoM Ha 512 xaHanoB. B Ka)l(,nOM 3I<CnepHMeH
Tc Me3oHaMu o6nyqanuc& nocne,noaaTeJJLHO .nae MHWeHH. CyMMH
pooauue a- cnexTpoB, H3MepeHHbJX OT,nenLHO ,nJJJI J<a)l(_noro npe-
napaTa, npOH3BO,llHJlOCL B naMJITH aHaJJH3aTopa. 

239 
CneKTpoMeTp xanu6poBaJJCJI no cTaH,napTHLJM HCTO'IHHKaM Pu, 

.!.tl Am H 244 Cm. llpu reoMeTpHH, 6nH3KOii x 277, pa3peweHHe B o6-
nacTH 3Hepruii: 5-6 M3B 6b1JJO oxono 60 K3B /puc. Ia/. Heo,nHo
xpaTHo npoH3Bo,nHJJHCL KOHTP.OJJLHLJe onbJTbl c npenapaTOM Bi2 0 3 • 

ue o6ny'feHHLIM 77 ·Me3oHaMH, ,nJJJI onpe,neneHHJI B03MO)I(Horo a -
3arpJI3HeHHJI B XHMH'IeCKOH na6opaTOpHH. 3aMeTHOH a ·aKTHBHOCTH 
He ua6nro.nanoc& HH B o,nuoM H3 uux /puc. 16/. Hccne,IJ,oBaJJcJI TaK)I(e 
<lJoH CneKTPOMeTpa 6e3 UCTO'IHUJ<a . .libiJJO BbJJICHeHO, 'ITO npu 3Hep· 
rHJIX BLJWe 2 M3B cnexTpoMeTp He HMeeT co6cTBeHHoro ¢oua 
/puc. la/. · 

Pe3ynLTaTLJ U3MepeuuJI cnexTpa a -qacTuu ,IJ,JJJI npenapaToa 
acTaTa, BbJ,IJ,eneHHbJX U3 BUCMYTa nocne o6ny'feHHJI 77 +-Me30HaMU, 
noKa3aHLJ Ha puc. 2. 

Ha TOM )l(e pucyHxe . npe,ncTaBneu cneKTp a -qacTHU ,nnJI 
npenapaToB acTaTa, Bbi,IJ,e.JieHHbJX U3 MuweHH nocne o6ny'feHHJI 

11 --Me30HaMU. llOTOKH Me30HOB, npoWe,IJ,WHX 1fepe3 MHWeHU7B 060HX 
CJJy'faJIX 6blllH O,!J,HHaKOBLI. 06JJy'feHHe 77 "i -Me30HaMU JIBJlJieTCJI 
<lJoHOBbiM ORbiTOM, KOTOpblii ll03BOJJJieT B ,IJ,aUHOM CJly'fae HaH60JJee 
ROJlHO HCKJliO'IUTb B03MO)I(Hble UMUTHPYIOUlUe 34>4leKTbl. 

Ha cnexTporpaMM.e 'feTKO 3aperucTpupoaaubl 'feTLipe nuuuu; 
5,3; 5,76; 5,87 u 7,45 M1a. O.nuaxo nuuu• 5,3 M3B JaperucTpupo-
Baua Ta.K)I(e U B <lJoHOBOM OllLJTe. . . 

llpH paCWH<iJpOBKe ClleKTporpaMM 6biJJH UCROJlL30BaHbl ,IJ,aHHble 
0 napaMeTpax a "H3Jly'leHHJI ,!J,OJlrO>KUBYUlUX U30TOROB aCT'I' U UX 
,noqepuux H30TonoB nonoHUJI, npuBe,IJ,euuble B Ta6nuue 1 • Co

rnacuo 3THM ,naHHbiM ,JlUHHJI' ClleKTpa OTHeCeHbl, COOTBeTCTBeHHO, 
x H30TonaM 21 0 Po/5,3 M3B/ ,

207 
At /5,76 M3B/, 21 /At/5,87 M3B/ 

u 211 Po /7,45 M3B/. 
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cneKTP . H3 Heo6nyqeuuoro Bi 2 0 3 • B/ tlloHOBLiii cnexTp 6e3 
HCTO'IHHKa. 
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3.uech Ty, - nepHo.U nonypacna.ua H30Tona c MaccoBbiM '!.He-

noM A ; a
1 

H a2 - OTHOCHTeJlbHble BepORTHOCTH a -pacna.ua 

H30TOnOB acTaTa H nOJlOHHR; E a - 3HeprHR a -qacTHU. 

3Ha'l.eHHR A 1 H A2 , npHae.ueHHbie a Ta6nHue, Bbi'I.HcneHbi no 

4JopMynaM: 

1 ~ 11 ~1 12 -AJ'J 
Al =a1 • --(1-e )e (1-e ) 

~ 

A 
2 -A1t1 -AL'J -A -At 

A
2

=(1-a
1

)a
2

• A -A-(1-e )e [.1.(1-e 1
1
3)-f_(l-e 231, 

. 2 1 Al 2 

r.ue A 1 H A2 - KOHCT.aHTbl pacna.ua H30TOna acTaTa H nOJIOHHR; 

t 1 - npo.nomKHTeJlbHOCTb 06Jly'l.eHHR, t2 - HHTepBaJI BpeMeHH OT 

MOMeHTa OKOH'I.aHHR o6nyqeHHR .D;O Ha'l.ana H3MepeHHR, t 3 - apeMR 

H3MepeHHR. 

Ilo .UaHHblM 3TOH Ta6JlHUbl MO)KHO 6b1Jl0 TaK)Ke 3aKJilO'IHTb, 'ITO 

34J4JeKT OT peaKUHH /1/ O)KH.D;aeTCR Ha cneKTporpaMMe B HHTepaane 

3Hepruii: a -qacTHU 5,648 - 5,90 M3B .nnR H30Tonoa acTaTa -
2

0 9 - 20S At H B HHTepaane 4,88 - 5,25 M3B- .D;JlR COOTBeTCTBYlOJnHX 

HM JlO'I.epHHX H30TOnOB nonOHHR. ~aHHbiH 3KCnepHMeHT OC06eHHO 

'IYBCTBHTeJieH K perHC.:TpaUHH H30TOnOB acTaTa - 209, 207 H 206, 

,o;nR KOTOPbiX 3Ha'l.eHHR A 1 aenHKH. 

~JIR H30TOnOB acTaTa B O)KH.D;a~MOM HHTepBaJie 3aperHCTpHpo

BaHO .n;ae JIHHHH: 211At /5,87 M3B/ H 207At /5,76 M3B/. lho

Ton acTaTa - 211 CTporo u.n;eHTH<iJHuupoaaH no a -JIHHHH 5,87 M3B 

H conpR)KeHHOH C HeR JIHHHH 7,45 M3B, OTHOCRJneHCR K .n;oqepHeMy 

npOJlYKTY - 211 Po. cf>OH .flPH 3HeprHRX B ORbiTe C 17- -Me 30HaMH 

OTCYTCTByeT, no3TOMY o6pa30BaHHe 211 At RBJIReTCR pe3yJib

TaTOM o6ny'l.eHHR aHcMyTa 17+ -Me3oHaMH. O.n;uaxo 3TOT H30Ton 

He MO)KeT 6b1Tb o6pa3oaau a peaKUHRx .usoii:uoii: nepe3apR.UKH. Ero 

nORBJieHHe eCTb pe3yJibTaT BTOpH'I.HbiX peaKUHH 

paMH BHQMyTa. 
a - 'l.aCTHU C R.D;-

3HeprHR a -nHHHH 207At /5,76 M3B/ xopowo onpe.n;enReTCR 

no ee aepxHeii: rpauuue. O.n;uaxo pa3MbiTHe 3Toii: n.HHHH a HH3Ko-

3HepreTH'I.Hoii: 'l.aCTH, B03M0)KHO, MaCKHpyeT JIHHHlO 20 ~t 
/5,70 M3B/. ~JIR H30TOnOB noJIOHHR B O)KH.UaeMOM 'HHTepaaJie 

3HeprHH HHTeHCHBHbiX a - JIHHHH He 06Hapy:w.:eHO. IlpH 3HeprHH 

5,3 M3B, 6JIH3Koii: x 3TOMY HHTepaany, Ja<lJuxcHpoaaHa JIHHHR 
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I 

a -H3JIY'ICHHJI 210Po, fiOJIBJICHHC nOJIOHHJI-210 B pa6oqe~ H <iJo-

HOBOM o6Jiy'ICHHH OTHCCCHO 3a C'ICT peaKuaii
209 8i(n,yf 10BiL210 Po, 

KOTOpble MOrJIH 6b1Tb Bbi3BaHbl HeiiTpoHaMH, B03HHKa10mHMH npH 

pa6oTe YCKOpHTCJIJl HJIH BTOPH'IHblMH HeiiTpoHaMH, o6pa30BaHHbiMH 

B MHWCHH. 

HTaK, J<iJ<PeKTOM peaKUHii ,D;Boiiuoii nepe3apli,D;KH "+ -MeJOHOB 

Ha JI,D;pax BHCMyTa B ,D;aHHOM 3KCnepHMCHTe JIBJIJICTCJI o6pa30BaHHC 

acTa Ta- 207·, KOTOpbiH 3aperHCTpHpOBaH no a - H3JIY'ICHHIO, E a = 

=5,76 MJB. 11HTerpaJibHall HHTCHCHBHOCTb a -JIHHHH no3BOJIJICT 

onpe,D;eJIHTb CC'ICHHC peaKUHH: 

+ 209
8

. _ 207A 
2 TT + l ... TT + t + n, /2/ 

,llnJI peaKUHH ynpyroii nepe3apJI,D;KH: 

+ 2o9
8

, _ 209A 
TT + l ... TT + t 

MO>KCT 6b1Tb DpOH3Be,D;eHa liHWb OUCHKa BepXHCH rpaHHUbl BeJIH'IHHbl 

CC'ICHHJI DO TpeM OTC'ICTaM, COOTBCTCTBYIOmHM a - 'laCTHUaM 

c JHepraeii 5,65 MJB. 

C 209 209-x 
e'leHHll peaKuHA 8i(TT+, "-xn) At 

H3 COOTHOWCHHJI: 

S =n•N.f.a .A ·Y·G·£, 
1 X 1 

51 - HHTCHCHBHOCTb a -JIHHHH, 

N - 'IHCJIO ll,ll;Cp BHCMyTa B MHWCHH, 

f - DOTOK TT +-Me 30HOB, 

Y - XHMH'ICCKHil BbiXO,ll; acTa Ta, 

G - reoMeTpH'ICCKHii <PaKTop, 

( - J<iJ<PeKTHBHOCTb peracTpauau 11 -qacTHU, 

n - 'IHCJIO UHKJIOB 3KCnepHMCHTa. 

BeJIH'IHHa ce'leHHJI peaKUHH /2/ nonyYeHa pasaoii 

a
207 

(TT +,11- 2n)=(J2 ±J) JO-.!YCM 2 , 

onpe,D;eJIJIJIHCb 

/I/ 

3.1lCCb yKa3aHa JIHWb CTaJIICTHYCCJ<all OWHU"il IIHttpCilHH H He 

Y'IIIThJBancll BOJMO>KHblH BKnan acTaTa-206. OueHKa sepxaeil rpa-

10 

HHUbl CC'ICHHJI ynpyroii nepe3apli,D;JCH TT + -Me30HOB Ha li,D;pax BHCMy

Ta ,D;aeT 3Haqeuue 

-29 
a (TT+,11-)<J.J0 CM2 
209 -· - . 

+ 
TaKHM o6pa3oM, npa ,D;BoAuol nepe3apa,D;Ke 11 -Me30HOB ua 

JI,D;pax BHCMyTa B peaKUHJIX 6e3 BCDYCKaHBJl 3apJI>KCHHblX 'laCTBU 

npeo6na,D;aromyro POJib BMCIOT/X,HaJJbl C BblJieTOM ,D;BYX HJIH HCCKOJib

KHX HCHTpOHOB. B pa6oTe 
4 

6biJJO OOJIY'IeHO, 'ITO CYMMapaoe 

Ce'ICHHe BCeX KaHaJJOB peaKUHH ,ll;BOiiHOH nepe3apa,D;KB 11+ -MC30HOB 

6e3 acnycKaHHJl 3apJl>KeHHblX qacTBU ua a,D;pax cepe6pa a_6poMa 

COCTaBJIJICT npHMepHO 5~ OT OOJJHOI'O CC'ICHHR ,ll;BOHHOH nepe3apa,D;

KH. Y'IBTbiBaJl, 'ITO nonuoe ce.feuue ,D;Boiiuoii nepe3aps,D;KH 11 +-Me-

30HOB Ha JI,D;pax BHCMyTa COCTaBJIRCT/ HCfKOJlbKO MHJIJIH6apH /no 

pe3yJibTaTaM B3MepeHHB Ha CBHHUC 
3

•6 /, MO>KHO OTMeTHTb, 

'ITO pe3yJibTaT ,D;aHHOrO 3KCOepHMCHTa HaXO,ll;HTCJl B COrJJaCHH C no

JIY'ICHHblMH pauee. 

llpe,D;cTaonJieT HHTepec H3Mepeaae H ,D;pyrax.napuaanbHblX ce

'leHHB KaHaJIOB peaKUHH ,ll;BOBHOB nepe3apa,D;KH TT +_MC30HOB, B pe-

3YJibTaTe KOTOpbiX o6pa3yeTCJI Jl,ll;pO C onpe,D;eJICHHblMH 3Ha'ICHHJIMH 

A H Z. 

llpH YBCJIH'ICHHH HHTCHCHBHOCTB MC30HHblX ny'IKOB H pa3pewaro

meii CDOC06HOCTH CneKTpOMCTpa MeTO,ll;, HCDOJib30BaHHblB B HaCTOJl

meii pa6oTe, n03BOJIJICT onpe,D;eJIHTb OTHOCHTeJibHble BepOJITHOCTH 

KaHaJIOB C HcnycKaHHCM O,ll;HOrO HJJH HCCKOJibKHX HeiiTpOHOB. JaMe

THM, 'ITO B HCCJIC,D;YCMbiX peaKUHJIX BTOpB'IHble HeBTpOHbl MOryT 

6b1Tb o6pa30BaHbl JIHWb B pe3yJibTaTe B036y>K,D;eHBJI OCTaTO'IHOrO 

JI,D;pa H He JIBJIJIIOTCJI npO,D;YKTOM npJIMOrO Bbl6HBaHHJI. ll03TOMY 

B ,D;aHHOM CJiyqae HCCJie,D;yeTCJI npouecc, OpH KOTOpOM 11 -Me30H 

B3aHMO,ll;CBCTBYCT C Jl,ll;pOM TaK, 'ITO 'laCTb ero 3HCPI'HH ycnesaeT 

pacnpe,D;eJIHTbCJI no MHOrHM NYKJIOHaM, Bbl3biBaJI B036y>K,D;CHHC 

JI,D;pa B UCJIOM C OOCJie,D;yromHM HCDYCKaHHC,M BTOpH'IHbiX HCBTPOHOB. 

Hly'leuae TaKHX npoueccos JIBJJJieTcJI sa>KHbiM ,D;JIJI BbiJICHCHHJI 

MCXaHH3Ma ,ll;BOBHOB nepeJapJI,D;KH 11 -MC30HOB H ,ll;JIJI HCCJIC,D;OBa

HHJI B036y>K,D;CHHbiX COCTOJIHHB JI,D;ep, o6pa30BaHHblX B pe3yJibTaTe 

3THX peaKUHB. 

llOJIBJICHHe acTaTa-211 npH 06Jiy'leHHH npenapaTa OKHCH BHC

MyTa "+-MeJoHaMH c 3Hepraeii 90 M3s, T.e. noJisneuue HJoTona 

C aTOMHbiM BCCOM 6onee BblCOKHM, 'ICM HCXO,ll;HOe Jl,ll;pO MHWCHH, 

noTpe6osaJIO cneuHaJibHOrO paCCMOTpCHHJI B03MO>KHblX peaKUHH, 

B KOTOpbiX OH MO>KCT 6b1Tb o6pa30BaH. BJIHJIHHC npHMCCCB 6onee 

TJI>KCJiblX 3JICMCHTOB 6biJIO nOJIHOCTbiO HCKJIIO'ICHO, n03TOMY Ha6JIIO-

II 



I 

.u.aeMbiH 34MI>eKT 6bln OTHeCeH 3a C'leT BTOpH'IHbiX peaKUHH * • llpH

HHMaJI BO BHHMaHHe, 'ITO 
1

ce'leHHe (a , 2n) -peaKUHH B BHCMyTe 

O'leHb BenHKO j- 1 6apH/ lO/ MO)I(HO 3aKniO'IHTb, 'ITO o6pa30BaHHe 

acTaTa-211 npOHCXO,!J.HT B peaKUHH 

4 He+ 209 Bi _. 211At+ 2n. 

3ueprHJI BTOpH'IHbiX a -qaCTHU, KOTOpble MOryT Bbl3biBaTb 

TaKyiO peaKUHIO B BHCMyTe, ,!J.O,ll)I(Ha 6b1Tb ,!J.OCTaTO'IHO BbiCOKa 

/25-35 M3s/. MexaHH3M o6pa3oBaHHJI Hx 71+-MeJonaMH cpasnH

TenbHO HH3KOH 3HeprHH Tpe6yeT ,llanbHeHWHX HCcne,!J.OBaHHH. OnHaKO 

H3 Toro 4JaKTa, 'ITO 34>4JeKT OTCYTCTByeT UpH o6ny'leHHH 71--Me30-

HaMH, cne.u.yeT, 'ITO peaKUHH nornomenHJI unu pacceJIHHJI Me 30HOB 

B .u.auHoM cnyqae uecymecTseunbi. EnHHCTBeHHbiM npoueccoM, 

KOTOpbiH MO)I(eT npHBeCTH K CTOnb 3Ha'IHTenbHOi pa3HOCTH B o6ny

'leHHJIX 11 + H 11- -Me30HaMH, JIBnJieTCJI npouecc ,!J.BOHHOH nepe-

3apJI,llKH. Mbl nonbnanHcb onpe.u.enHTb ce'leHHe o6pa3oBaHHJI a -
'faCTHU no HHTeHCHBHOCTH a -nuuui acTaTa H nonoHHJI. Ouo oKa-

3anocb paBHbiM: 

( + B . ) 6 10 - 2 7 2 
a 11 + 1 ->a + ••• - • .eM 

nonyqeuuaJI aenn'IHHa npHMepuo pasua nonuoMy ce'leHHIO 

,!J.BOHHOH nepe 3apJI,llKH 71 + -Me 30HOB. 3TO He npOTHBOpe'IHT ,llaHHbiM 

pa60Tbi/J/, B KOTOpOH noKa3aHO, 'ITO B OCHOBHbiX Kananax peaKUHH 

,!J.BOHHOH nepe3apJI,llKH 11 +-Me30HOB BblneTaiOT H3 Jl,llpa 1-2 3apJI

)I(eHHble qacTHUbl. CneKTP 3apA)I(eHHbiX qacTHU a o.u.nonyqeablx 

"3Be3,llaX", o6pa30BaHHblX B 4JoT03MYDbCHH npH ,!J.BOHHOH ncpe

JapA.U.Ke 11+ H 11- -Me30HOB, noKa3aH ua puc. 4. H3 3THX .u.aHHbiX 

BH,!J.HO, 'ITO npH ,!J.BOHHOH nepe3apJI,llKe 71 + -Me30HOB B cneKTpe 

npeo6na.u.a10T TJI)I(enble qacTHUbl c npo6eraMH, npeBbiWaJOJ.UHMH 

250 MKM. )1,nJI a -qaCTHU TaKHe npo6erH COOTBeTCTBOBanH 6bl 

3HeprHJIM Ea >25 M3B. 1 
8 CBJ13H C 3TRM 6blna BbiCKa3aHa rHnOTe3a 0 TOM, 'ITO B TJI)I(e

nbiX Jl,llpax ,!J.BOiHaJI nepe 3apJI,llKa 'IT +-Me 30HOB RHTeHCHBHO npo

HCXO,!J.HT Ha HyKnOHHbiX KnacTepax, B ,llaHHOM cnyqae Ha KnacTepax 

( 4n) no peaKURH 11+ + ( 4n) -+ 11- +a. .D.n• npoaepKH TaKoii rH-

* Co.u.ep)l(auHe npHMeceii 6onee TJI)I(enbiX :JneMeHTOB - TOPHJI 
H ypaua B MBWeHH Bi 2 03 onpe.u.enJinOCb MeTO,llOM aKTHBaUHOH
HOrO auanH3a ua pe3ouanCHbiX ueiTpouax. liblno uaii.u.euo, 'ITO ax 
CO,llep)l(aHHe OTHOCHTenbHO BHCMyTa COCTaBnJieT npHMepHO 1o-

6 
a/a 

nnJI •.u.ep TOPHJI a Meuee, 'leM to- 7 a/a - .u.nJI •.u.ep ypaua. Ceqe
nHe o6pa3oBaHBJI 211 A1 a peaKUHJIX cKanbiBaHHJI U H Th ue 
npeBbiWaeT 1Q-27 CM 2, 9( D03TOMY 4JoH OT TaKHX peaKUHH npeue-
6pe)I(HMO Man H COCTaBnJieT 10-4 'fo /CM. pHC. 3/. 
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IlOTe 3hl 60JihWOH HHTepec IlpC,!lCTaBJIJIIOT 3KCilepHMCHThl, B KOTOphiX 

perHCTpHpyiOTC.II COBila,!lCHH.II BhiCOK03HepreTH'IeCKHX a ·qacTHU 
u u + 

H aKTOB ,!lBOHHOH rrepe3apJI,!lKH 1T ·Me30HOB Ha TJI)I(eJibiX Jl,!lpax, 

TaKHX KaK 208 Pb, 2 32 Th u 238 u. 
ABTOphi 6naro.napHhi rrpo!IJ. B.n. )J,)I(eJierrouy 3a HHTepec H BHH· 

MaHHe K pa6oTe, a TaK)I(e rrpo!IJ. JI.H. Jlarru,nycyuC.M. llOJIHKaHOBY 

3a IlOJie 3Hble o6Cy)l(,!leHH.II H COBCThl. 
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