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1. Bue.a:emie 
.[{e.rreHHe c ncnycKaHHeM TpeTbero cpparMeHTa, nl)KeJiee a­

qacTHUbI, xopoIIIO H3BeCTHO B JIHTeparype, Hanpm.tep [l]. O.UHaKO 

BI,UieT npO.UYKTOB cpe.uttefi MaCCI,I (A>20) He.UOCTaTQqffo 1nyqeH H3-3a 

HH3KOU BepOSITHOCTH 3TOro npouecca. B patteefi pa6oTe [2] BI,IXO.U (Y) 
a,uep 

24
Na. H 

28
Mg npH .ue.rreHHH 

238U no.u .ueficTBIIeM a-qacTHU 

H3MepIDICH C IlOMOIUI,IO cqeTqHKOB fefirepa npH HCilOJII,30BaHHH 

pa.uHOXHMHqecKoro pa3.Ue.TieHHSI npO.UYKTOB peaKUHH. 61,ma 

'69Hap~eHa [2] pe3KaSI 3HepremqecKaSI 3aBHCHMOCTI, Y(E*), TaKaSI, qTQ 

npH E* <20 M3B Bhrxo.u yfarnan .uo 3Haqettnfi HH,Ke nopora 

qYBCTBHTeJII,HOCTlf 3KCnepHMeHTa ( <10-8 
!fa aKT .ue.rreHHH). 3-roT 

p~3YJibTaT 6bUI KOCBeHHO no.n:rnep)K.!leH B tte.n:aBHHX 3KCnepHMeHTax 

aBTOpa [3] C HCilOJib30BaHHeM KHHeMaTHqecKoro cenaparnpa npO.UYKTOB 

.ueneHHH a,uep MHIIIeHefi OT 
229Tb .uo 

249Cf no.u .ueiicrnneM TeruIOBbIX 

HeHTpOHOB. MHIIIeHHM 
229Tb H 

233U COOTBeTCTByeT BepXHHH npe.ue.rr 

y ~ 10·9 
.!lJISI Bb[XO.Ua Mace OT 20 .uo 30, a B CJiyqaSIX 

241 Am H 
249Cf 

nonyqettbl JHa<IeHHH Y~l0-8
, <ITO MO)KHO CBSI3aTb c pe3KHM pocToM E* 

. SI,upa B TO<IKe pa3pbrna npH yBeJIH<IeHHH z. 
Pe3KM 3aBHCHMOCTI, ce<1eHHS1 Slllepttofi peaKUHH OT 3Hepnrn 

o6bl<IHO COOTBeTcTByeT non6apbepHOMY npoueccy. Otta SIBJIHeTCSI 

ec:recTBeHHOH, HanpHMep, .!lJISI KacKa.uttoro .n:e.rreHHSI CHJibHO-

sq36~eHHblX SI.Uep Ha TPH OCKOJIKa cpaBHHMOU MaCCbl, 

o6ttapy)KeHHOro B [4] npH ,lle.TieHHH 
238U TSl)KeJiblMH HOHaMH . 

BTopH<IHOe ,lleJieHHe TSl)KeJioro OCKOJIKa 3aTOpMO)KeHO BblCOKHM 

.6apbepoM .n:eJieHHSI (Bt-) Sl,llep B o6JiaCTH OT pe.llK03eMeJibHblX 3JieMeHTOB 

.uo Au. .[{pyroii cnyqatt, r.ue 0)KHJlaeTcSI pe3KM 3ttepreTnqecKaSI 

3aBHCHM0CTb ce<IeHHH, 3T0 non6apbepHaSI 3MHCCHSI JierKoro KJiacTepa H3 

T~_)KeJioro Slllpa. BMeCTe C TeM Tp0HHOe .ueJieHHe C 3MHCCHefi qaCTHU H3 

npe.llpa3pb1BHOH cpttrypbl He SIBJISleTCSI non6apbepHblM. T.K. ,lleJISllllaSICSI 

c11cTeMa HMeeT 6oJibIIIYIO ,llecpopMaUHIO H KYJIOHOBCKHH 6apbep .!lJISI 

3MHCCHH qacTHU JHaqHTe.TibH0 noHH)KeH. 3-ro H3BeCTHO 6naro.n:apSI 

HCCJieJlOBaHHSIM TpofiHoro .n:eJieHHSI C HcnycKaHHeM a-<{aCTHU . .[{JIH Hero 

Ha6mo.n:aeTCSI YJlHBHTe.TibHM CTa6HJibHOCTb BblX0Jla C H3MeHeHHeM E* 

2 

.. , 
I 

1 

~ 

[5] 11 c pocTOM Z nemnuerocH 51):{pa [3], Kornpoe rrpttB0J:lHT K 

yBeJrn'lemuo E''' B T0'IKe pa3pbrna. 

.[leiicTBIITeJibH0, rrptt OTCYTCTBIHI ynep)KaHlrn 'laCTHU 

KYJIOHOBCKHM 6apbepoM HX 3Ml1CCHSI orrpeneJI51eTC51 TOJlbKO 

BepOSITHOCn!M11 cpopMnpoBaHli51 11 OTJ:{eJieHHH 'laCTHUhl, KOTOpbre He 

J].OJl)KHbl . CliJibHO 3aBIICeTb OT E*. Ha ocnone TaKOro paccy)Kl(emrn 

pa3yMHO npeJJ.HOJIO)Kl1Tb, 'ITO BbIXOJ:{ 
24

Na H 
28

Mg, orrpeneneHHbIH B [2], 

MO)KeT 6hITb CBSl3aH C rron6apbepHOH 3MHCCtteii: KJiacTepon H3 

C0CTaBHOfO SIJ:{pa. Toma, TOT )Ke rrpouecc J:{0JI)KeH Ha6monaThC51 H B 

cny'lae HeaenmuerocS1 51npa, .onHaKo Hamn HJMepeHHSI [6], cnenaHHhie 

J:{JISI 181 Ta: soJ6y)KnaeMoro TOpM03HbIM H3JIY4em1eM c Ee=24 M::iB, nann 

oTpnuaTeJihHhrii pe3YJih TaT. 

6wra rronY4eHa BeChMa rny60KaS1 nepxmrn rpattnua Bhrxona 

( :s:; 10- 10 - 10 I I) He TOJlbK0. J].JISI 24N a H 
28

Mg, HO II J:{JI51 pacnana 

181Ta*~48Ca+ 133I c, 3MHccneii: nna)KJJ.bI Marn'lecKoro 
48

Ca n 

OK0JIOMartt'leCK0fO 133I. 3aMeTHM, 'ITO o6JiePieirnaH 3MHCCHSI 

Martt'leCKHX np0J:lYKTOB 51BJISleTCSI THIIH'IHOH B CJIY4ae CilOHTaHHOfO 

KJiacTepnoro pacnana [7]. 
Mo)KHO cnenaTb BhIB0J:l, 'ITO Bhrxo.u S1nep 

24
Na n 

28
Mg tt ero 

::inepreTH'leCKaSI 3aBHCHMOCTb J:{0JI)KHbl 

'laCTH0CTH, J:{Jl51 TaKOro 51):{pa, KaK 

xapaKTepH3yeTCSI pSIJ:{0M oco6eHHOCTeii:. 

6bITb H3MepeHbl 3aHOB6, B 
232Tb, neneHne Kornporo 

2. 3KcnepnMeHT 

2a). CxeMa 3Kc11epuMemna 
B Ka'lecrne MaTepuana MttrneHH HCIIOJlb30BaJIC51 crreUHaJibHO 

npnrornnnemihltt xnopll.ll ThCl4 BhICOKOtt cTenenn oqncTKH OT nerKttx 

3JieMeHTOB, TaKHX KaK Na, Mg,. Al, KOTOpbie MOrJIH CJI)')KHTb cpoHOBblM 

HCTO'IHHKOM 24Na B pe3yJihTaTe peaKUHH ITO,[( neii:cTBHeM TOpM03HOfO 

H3JIY4eHHS1 n Heii:Tponon. l r ThCI4 yrraKOBhIBaJIC51 n BHJ(e Ta6neTKH n 

06ono<1Ke ll3 Me,I:(HOH <pOJibrH H IlOMeIUaJIC51 J:{Jl51 06JIY4eHHH 

TOpM03HblM H3JIY4eHHeM BilJIOTHYIO K W-KOHBepTepy, ycTaHoBJieHHOMY 

na nY4Ke 3JieKTpOHOB MttKpoTpoHa MT-25 JI51P Oll51ll. O6ny'leHIDI 

npoBeneHbl npu Tpex 3HaqeHH51X 3Heprntt 3JieKTpOHOB: 12; 1.6,5 II 

24. M::iB, TOK ny'IKa cocrnBJISIJI oKoJio 15 MKA, BpeMSI 06nY4eHHS1 -

OKOJIO 7 'lac. Cpa3y noCJie 06JIY4eHHSI aKTHBHOCTb KOpOTKO)l<HByrnHX 

SIJ:{ep-0CKOJIKOB J:{eJieHIISI 6hIJia BeCbMa BbICOKa, H XHMUqeCKHe 

onepauun MO)KHO 6hIJIO Ha'laTb TOJibKO IlOCJie "oxJia)KJJ.eHHSI" n Te'leHHe 

3-x 'laCOB. XHMH'leCKOe Bb!J:{eJ1e1rne cppaKQHH rueJlO'IHblX H rueJIO'IHO-
.,- 3 I mn.r.;;n;,;~-.; .. i.iil r.~.:'ri1JT •

1
. 
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3eMeJil,HI,IX 3JieMeHT0B npo.uomKaJI0CI, 0K0JI0 2-x qacoB. 3aTeM 

Il0Jiy<IeHHblH HCToqnIIK Il0Mell{aJIC51 @51 H3MepeHII51, y-cneKTp0B 

BilJI0TH)'I0 K Ge HP-.ueTeKTopy C IICil0JII,30BaHIIeM T0JJCTbIX c:j:JHJlbTpoB 

II3 Pb (+Cd+Cu). AKTHBHOCTh IICT0qHHKa 6bma Bee eme Bb1co1<oii. T.K . 

ne CTaBIIJiaCI, .3a,uaqa II30JIIIp0BaTb Na IIJlli Mg B lHICT0M BH,Ue. 

Bb1,uenentta51 c:j:JpaKUH51 co.uep)KaJia pa,u11011yKJIH.UbI Sr, Ba. Ra 11 .upyrnx 

3JieMeHT0B. Bbixo.u 
91 Sr II 

140
Ba IIcnon1,JoBaJIC51 KUK pe11ep wrn 

KaJIH6poBKH BblX0,Ua HCK0MI,JX pa,uII0HYKJIH.U0B 24Na l1 28Mg Ha UKT 

.uenemrn. CneUHaJII,HI,Je pa,uH0XHMHqecKHe onepaUHH npoB0,UIIJIHCb Ll.1151 

oqucTKH HCTQqifHKa OT pa.uuoaKTHBHbIX 0CK0JIK0B Pd l1 Te, K0T0pbIC 

M0rJJH CC03}.l,aTb tte)KeJJaTeJJbHI,JH c:j:Jon · npn Il0HCKe 24Na H 28Mg 

(CM.HH)Ke). 

HcnoJib30BaB1IIHiicx Ge HP-.ueTeKTOp (Canberra) 51BmieTc51 

npH6opoM BI,JC0KOH CTeneHH .UHc:pc:pepeHUHaUHH pa.u11011yKJHl,U0B, HMe}J 

pa3pe11Ienue 0K0JJo 1,6 K3B no JJHHH5IM 6°Co. ITo3ToMy 60J1blllHI1CTBo 

JJHHHH B y-cneKTpax. M0rJJO 6b1Tb pa3pernetto H Hll,UHBli}.l,YaJibH0 

H)],eHTIIq:JHUHpoBano, neCM0Tp51 na CJI0)KHI,JH cneKTP. 11 BbIC0KYIO 

a6comonry10 aKTHBH0CTb HCT0'-IHHKa. J136bITO'-IHa51 3arpy3KU .ueTeKTopa 

I'aCHJJaCb C II0M0li{I,IO ynoM5IHY'J'bIX Pb-nomon-ITeJiei-i . TOJlll(HIIOH 

10-20 MM. ,Il,.rrn JJHHHH 
24

Na H 
28

Mg c 3neprn5IMH 2753,9_0 1778,9 K38 

COOTBeTCTBemrn K03q:Jq:JHUHeHT nponycKaHH51 .. fIOIJI0THTeJrn 6bIJI 

.U0CTaToqno BeJIHK, 60-30%, B TO BpeM51 KaK M5II'K0e y-1nJ1yqem1e 

IIOrJJ0ll{aJI0CI, II0JJH0CTblO. CKopOCTb C'-leTa cneKTp0MeTpa }.l,OCTHl'aJia 

2-10
4 

HMn/c, npH 3TOM Meprnoe BpeM51 ne npeBbllllaJIO 20% H He 

na6JIIO,UaJIOCb yxy.urnenux pa3pernenH51 . HJJH 

flpHMeH5IJIC}I MeTO}.I, Bny-rpenneii 3HepreTH'-leCKOH 

C.UBttra y-m11111ii. 

KaJ1116poBKH 110 y-
JJHHH5IM .• 

140
Ba, 

140
La· If 

228
Ra. 3uepreTw1ecKa}1 · :JaBHCHM0CTb 

3q:Jq:JeKTHBHOCTH }.l,eTeKTopa lf3Mep5IJiaCb B TOH )Ke I'C0MeTpHH C 

IIOM0ll{b!O KaJIH6poBoq1-11,1x. HCTOqHHKOB, Otta COBllaJia C pe3yJibTaTaMI1 

OTHOCHTeJ]bl-lblX 113Mepe1-111ii npH BI1y-rpe1-1~1ei-i KaJI116poBKC. HaK0ilJICHHC 

HIIq:JOpMaUHH 11 o6pa6oTKa cneKTp0B np0HJB0,UHJIHCb. C 

HCIIOJib30Ba1-111eM PC THlla IBM-586. )],.rrn ,ueKoMn03llUl!H c11e1<Tpa u 

onpe,ueJieH,rn IIJIOll(U,Ull. OT,UeJlbllblX JIHHHH 11p11Mell51JIC51 K0.U "Maestro" 

B Bap11anTaX tlBTOMan1<1ecKom fIOl!CKa H o6pa6oTKH JIHIHIH l!Jlll 

cjmn1p0Bal1H}I OT,UeJibl-lbIX Y'IaCTKOB CIIeK'rpa B pe)KHMC .umumra: 

Onucam11,1e BbilUe ycJI0BH}I o6Jiy<reHHH H 113Mepeu11ii 6bIJ111 . .U0CTaT0<1110 

Hallp51)Kel-!Hb1MH, HO ·Heo6xom1MbIMH,. '-IT06bJ Y.UOBJiernopHTb ]cl,Lla'-!e 

Il0HCKa pa,Ul!QIIYKJHI.UOB, HMeIOll(HX BbIX0.U mt yp0BIIC I ()-6- I ()·7 OT 

OCH0BIIoii. MaCCbl pa.umiaKTHBIIblX }I,Uep. 
. . . 4 

.. 

• i., 
. \ 

) 

28
Mg. Y'-!Tellbl KBUIITOBblC BblX0.Ubl y-mrn1ii-i. c:j:JaKTOpbl 3q:Jq:JCKTHBHOCTH. 

a TaK)Ke i-iaKorn1e1me-pacua.u. 

B c11y•iae rpa11w111oii 311epnm TOpM03110ro l13JJ)"Ielllrn Ee=24 
. 1 -t . )8 . 

M3B cn1n1cTw1ecKa51 To<rnocTb 011pe.ue.11emrn - Na II - Mg Bbillle. '-ICM 

11pI1 16,5 l\faB. a 11p11 Ee= 12 MJB ymvmcb ouem1Tb T0JibK0 Bepxmmo 

rpaimuy y. 3To CB513alI0 C y6bIBUIIIICM II0JIH0ro '-llIC.'Ia co61,1n1ii 

.uenemrn IIPII YMCllbllICIIllll ::meprrm IIY'IKa '.:)JleKTpOII0B. rnaBl!blM 

06pa101\1. 113-"Ja OCJia6.T1eII1rn II11Te1ICllBII0CTH T0pl\10'.lH0IU IBJIY'ICHl151 ll. 

BO BTopy,o 0'lepe.Ub. 113-'Ja YMCilbWCIIIl}I rpam1<moii 3Hepn111 CIICKTpa. 

3. 06cyJK~eHHe pe3yJibTaTOB 
B Ta611.2 11p11BC.UCIIbl ·ma'-!ellllll BblX0.Ua .IICI'KIIX 51.Uep 11a aKT 

,1-, '"Tl .. 't'0T0llCJICIIWI -· - 1 11pI1 Tpex ]lla'ICIIIUIX rpallll'-111(/II J11epnm 

T0pM03Horo cneKTpa. 81,1xo1l 
24

Na H 
28

Mg cocrnBJrneT 0K0JIO I 0-6
. 

Ue111,1i-i p5Ill :.i11a'-le1111i1 11pe.uc-raB11e11 sepxm1r-.111 rpa1111uaMI1 Bb1xo.ua. t1To 

11ey1.11rn1neJlbll0 C y<1eTmt J_(OCTaT0'III0 )KCtTKIIX tj10110BbIX YC.'IOBilii'. 

0lll!CaHI-lb1X Bblllle. a TaK)KC 011pe.ue.11e111mm IICJ.lOCTaTKa CK0p0CTII 

C4CTU, KUK 5ICH0 II] pHc. l. 11 '.:)TO I1p11 TOM. llT0 IICIIOJlb'.l0Balla l\lllllll.!llb 

~PTh I . 6 . . ' -- - BCC0M r. II' Bee IlaK0HJICIIIIblC, np11 (.) ).IJYtJellIIII p<UUI0,lKTIIBllbIC 

51,Upa-npo.uyKTbl .UCJiemrn 110CTy11am1 Ila. XmllllfCCKYIO. 1iepepa6(YI'KY' II 

noc11e.uymu1ee HJMepeu11e y-c11eKTpcrn: 

60111,w1-111crno npe11i.uenBy1i.1m11x pa6crr l 2.3.8 I I1c11l1.1;1,:.iytoT 

MeTO.u · KHI1ei1a-rw1ecKoro · 6T6opa 'pa.u11oaKT11B11b1x. 11pcmyknrn II. 

c11e.uoBaTeJ1bIH'>. nj1iKyii1 · 1,mme·111~ .ue.1rnme1uc51 Be~e<.:TBa. nwiy,1e1111b1e 

npll · .3TOM 3Ila'-!eli°H51 'BbIXIJ,Ua Ila ypc'rn11e 1()-7 i1 111i)Ke . Hl\leicrr., 110-

BH.UHM0MY, .U0CTaT0'IH0 CJia6y10 c'raTI1CTllllCCKy1c'> 06et11e<1e1111<)CT.b. 

Cne.uyeT y11mrn11yr1, ' eule OHII6 ·, :pitJJll/tme r-.1eT0J.ll)B: c 1iii~1011.lbio 

KIIIICMaT!fllCl'KllX ce11apan1poH 11.3 I 1131\1C!1HeTL'l-i BbIX0.U ·o'me.lfhili,1x' . 

1-1yK111-1.uoB. B ·1w BpeM» KaK B 11a111eM l\1e·1·011e -· KyMy1rnTii'm11,1ii' BbIXllll" 

H306ap A:::24 II 28: PeJyJibn\Tbl 11auieii paoOTbl qiaBIIIiBalOTCH. C 

mrrepaTyp11bIMH· ,UalllibIMII. (2.8) 11a p11c.2. HeJib"J}l CKa:.i,ri·b. 'ITO 111\ICCT 

Meno xopo1uee C01'.nac11e. ·Pe'lyJibTaTbI 11',1cT051IllllX;) il"ll\1epe11I1ii 

11pe,u110<1THTt'Jlbllbl, . T.K.' B JKCIIC!)III\ICIITC .. <!6CCilt''IClla Bbll'l)K:i»' 

a6comon1a» 'IYBCTBHTCJiblI0CTb. IICKJIIO'-ICilbl. tjJOlII,1 II, IICII0Jll,"HJBall:r '{­

CflCKTp0MCTpIIlICCKa51' a1111apaTypa '· II0CJIC.UIICI'O ·1toKOJICIIII)( Ike 'iKl.' 

3KC11CpI1MCIITbl (2,81 IIC Il)lCIITil'lllbl IIaCHlHilllll\1. T.K. IIJ1111\IL'IIHI0T 

KI!IICMaTH'ICCKilii oT6op 11po,uyKT0B peaKllIIIL 13 paolne 11 11 

11pe.UJIO)KCII 11eo6bl'lllblii MCXalllBM Tpoii11orn J{CJICIIIIH. K0l1ta ·,pernii 

0CKDJI0K IIC IIOJIY'IaeT ·1al\lCTIIOii KIIIICTll'leCKoii ::J11epn111 1n-·ia 0,LllallCa 
7 



KYJIOHOBCKoro orraJIKHBamrn OT llByx !lpymx. B HacT0Hll(eM 

3KCnepm,teHTe see Pa!lHOaKTHBHbJe npo!lyKTbl, 11eJaBIICIIM0 OT IIX 

KUHeTw-1ecKoii 3Heprm,, BKJIK)'-lellbl B lf3MepeHllhlii Bb!XOL{. Bee ,Ke 

pacxo)KJ].emie J_J_aHHbJX, IlOKa3aHHblX Ha p11c.26, HeJib3H C'-ll!TaTb BeCKIIM 

no,rnsep)KJ].eHHeM 3K30Tll'-!eCKoro MeXaHH31\-1a peaKUHH, npellJJO;+;e1rnoro 

B [ll]. 

Pe3yJibTaTbl, npHBel{elIHhJe B Ta6JI.2 II 11a p11c.2, 1103B0JIHI0T 

oueHHTb xapaKTep. 3HepreTH'-leCKOii 3aBHCHMOCTH Bb!XO!la JrerKHX Hllep, 

'-ITO sa;+;Ho llJIH 110J1yqeHHH si.rnonos o MexaHH3Me npouecca. Cpemurn 
)"l2 

3HepmH so36y)KJ].e1mH neJIHll(erocH Hnpa -· Th 6b1Jrn onpe!leJieHa c 

HCI10Jib30BaHHeM xapaKTepHCTHK, B3HTbIX H3 mnepaTypbl If II0Ka3aIUlb!X 

Ha puc.3. BhI'-IHCJiem1h1ii cneKTP TopMoJ11oro u3nyqe1mH H mra11TcK11ii 

LllfilOJibHblH pe3ouaHC (GDR) B ceqemm cpornnornomemrn 232Th r I 2] 

!laHhI Ha puc.3a, a sepoHTIIOCTh l{eneHHH, P1, - 11a pnc.36. BepoHTHOCTb 

npouecca (y,xnf) B umpoKoM nHanaJoue E" nonyqe11a nepec'-leTOM 
' . 

pe3yJibTaTOB llJIH ( n,ynf), npHBel{eHHblX B cnpaBO'-IHHKe [ 13]. 

flpennonaraJiocb, '-ITO Pr CTyneuu x nepsoii peaKum1 pasHa 

BepOHH0CTH cnenywmeii CTyneuu BTOpoii peaKUHH, T.e. y=x+ I. B 

OKOJI06apbepHOH o6JJaCTH Y'-ITeHbl .L(aHHbie IIO cpOTO.L(eJiem110 (14], (t,pf) 

H (p,p'f)-peaKUHHM l 15, 16]. flpmnse.L(eHue cpyuKuuii, noMe'-!eHHhIX 

UHcppaMH 1,2 H 3 Ha puc.3, .L(aeT pacnpe!leJ1e1rne .L(eJrnll(HXCH Hllep no 

E*, KOTOpoe 0KU3bIBaeTCH ue Ol!eHh umpoKHM C MaKCHMYM0M np~ 

3HepmH 3Ha'-IHTeJibflO HH)Ke rpaHH'-IHOH 3HepmH T0pM03H0m cneKTpa. 

OTCIOL{a Bbl'-IHCJieHa cpenHHH E' .L(eJIHll(erocH C0CTaBH0ro HJlpa . 

HanpHMep, B cnyqae Ec=l2 M3B· E':::::8 M3B, T.e. HeHaMttoro BhIWe 

6apbepa ~eJieHHH 232Th B 1=6,0 M3B. 

To'-IKH Ha pHc.2 pa3MerueHbl npu C00TBeTCTBYIOll(HX 3HatJeHHHX 

cpentteii 3HeprnH B036y;+;.L(eHHH C0CTaBH0ro Hllpa. CornaCHO IIaCTOHll(HM 

H3MepemrnM pe3KIDI 3HepreTH'-leCKllil 3UBHCHM0CTb [2] Bep0HTH0CTH 

BbIJieTa JJerKHX H.L(ep 24Na H 28Mg Ha UKT l{eJICHHH He nonrneptK.L(eHa, 

CK0pee· HMeeT ~teCTO .L(0CTaTO'-IH0 CTa6HJibHblH BblX0.L( HU ypoBHe 10-6• 

TaKoe n0Be.L(e1me cornacyeTCH c xopowo HJy'-!eHHhlM cJiy'-!aeM 3MHCCHH 

.L(JIHHHOI1po6e;+;HbIX a-'-!aCTHU (CM. pHc.2a) H, H0-B11.L(HM0My, 

IT0.L(TBep)K.L(aeT CXO.L(llb!H MexaHH3M ncnycKallHH JierKHX H!lep (nma Na) 

H a-'-!acrnu 113 11pe.L(pa3pbIBIIOH ,ueJ!Hll(eiicH CHCTeMbl. 
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4. 3aKJIID<Ieuue 
C npm.1e11e1111eM BbJC0K0'-IYBCTBHTeJibH0fO 6eccpoHOBOro MCT0J(a 

onpe!leJ1e11 Bhrxon JierKHX Hnep 24Na n 28Mg npn cpornnenennu 
232

Th. 

He nonrnep;+;netthI naHHbie npen~myruux pa6oT o pe3Koii 

3HeprenI'-leCKOH 3aBHCHMOCTH 3TOfO npouecca. ' TaKH.M o6pa30M, 

11pennoJ1araswniicH panee o6muii MexattHJM Tpoiittoro nene11na KaK. c 

3MHCCHeii a-'-!aCTHU, TaK H 6onee "CJI0)KIIbIX anep, Il0IIYlJHJI Tenepb 

npaMoe 06ornosatt11e. 
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Ta6Jim~a 1. IIepeqeHL y-JIHHHH, ucnoJILJ0BaHHLIX B pa6oTe UJI.II 

onpeueJieHH.II BLIX0L{0B PMII0HYKJIHL{0B 

HYKJIHLt T112 Ev(K3B) Iv(%) 
7Be. 53,3 .UH. 477,6 ·10.4 
24Na 15,0 '-.lac. 1368,5 100 

2753,9 100 
2sMg➔2sAI 20,9 '-.lac. ➔2,2 Ml1H. 1342,2 54:0 

1778,9 (,n0'-1.) 100 
38S➔3sCl 2,84 <Jae. ➔37 Ml1H. 1941,9 84,0 

2167,6 (.U0'-1.) 42.4 
59Fe 44,5 .UH. 1099,3 56,5 

1291,6 43,2 
91Sr➔9lym 9,5 '-.lac. ➔49 Ml1H. 555,6 (.U0'-1.) 61,3 
ll2Pd➔112Ag 21,1 '-.lac. ➔3,1 qac. 617,4 (.notJ.) 50 

2752,8 (.UO'I.) 0,11 
132Te➔ 1321 76,3 'lac. ➔2,3 <Jae. 667,7 (U04.) 100 

1778,6 (,no'I.) 0,08 
140Ba➔ 140La 12,75 .UH. ➔40,3 '-.lac. 537,3 24.4 

1596,5 (.U04.) 95,4 
-

Ta6Jim~a 2. BLixou Jiern11x .11.ue p Ha aKT c}>orn,neJieu11.11 232Tb np11 Tpex 

3Ha'ICHH.IIX rpaHH'IHOH 3Hepr1111 cneKTpa T0pM03H0ro 
H3JlyqCHH.II 

IIpo.uyKT BLIXO.U 
peaKQHH 

24M3B 16,S M3B 12M3B 
7Be :c:;;1, 1-10-4 - :c:;;1,0-10-4 

24Na ( 1,0±0,2)· l 0-6 (0,65±0,20)· 10-6 :c:;;0,5-l(f6 

2sMg (0,85±0, 15)· l 0-6 (0,93±0,30)-1 o-<> :c:;;1,2-10-6 

38S :c:;;2,5-10-5 - :c:;;J,0·10-5 

59Fe :c:;;1,0-10-7 - :c:;;2,6· 10-6 

10' 

a 
dWJ . 232Th 

dE., 

6GOR,M6 
400 

6 300 

4 200 

2 100 

0 0 

Pt 6 

0.4 
(t,pf) ( ;i-,xnf) 

0.2 ~ I\ (p.p't 

3 

~f 

Ont 

10 15 20 E,M38 25 

P -, r .. r1 · · ' 1'1·1 HC .• 1. Hrall'l'CKHH pe30llallC B CeL1e111111 'l)OTOIIOl'.ilOIUCIIWI -· - 1 110 

,ua1111b1M 112 I (Kp1mm1 I). c11eKTp Top~1o·m01·0 ll'lll)''le11w1 (2) 11 

Bcpmrr11ocTh ,ue11c11w1P1 110 m111111,1M I U-161 (3) 
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KapaMHH C.A. 11 np. PlS-98-246 
232 l13MepeHHe BhlXOlla JierKHX 51Hep npH qJOTOlleJieHHH Th 

BbIXOll pannOHYKJIHllOB 24Na ll 28Mg onpeneneH no llX y-aKTllBHOCTll c llCilOJih-
30Bam1eM PallllOXllMHH nocne aKTHBaUllll lJllCTbIX MllIIIeHeH Th TOpM03HhIM H3JIY­
lJeHHeM c rpaHH'lHOH ::rneprnei1 12, 16,5 H 24 M3B. BhmonHeH nuaTenhHhIH aHaJIH3 
B03MOiKHblX llCTOlJHIIKOB <poHa II cnenaH BhIBOll O TOM, 'ITO BhIXOll YKaJaHHhIX JierKHX 

.sinep COCTaBJI51eT OKOJIO 1 o- 6 Ha aKT neneHHH 232Th ll llOBOJihHO cna6o 3aBHCllT 
OT 3Hepnm B036Yif<lleHl151 lleJIHlllefOCH Hllpa. TaKoe IlOBeneHHe, He o6Hap)')KeHHOe 
B paHee ony6mIKOBaHHhIX pa6ornx, naeT OCHOBaHHe llJl5I yYO'!HeHllH MexaHH3Ma 
3MllCCllll TpeThero <pparMeHTa. 

Pa6oTa BhlilOJIHena B Jla6opaTOpllll HllepHbIX peaKUHH HM. r.H.<l>nepoBa 11 

B Jla6opaTopHH 51HepHblX npo6neM Ol15ll1. 

ITpenpl!HT Om,e}ll!HeHHOro IIHCTl!Tyra ll/lepHLIX IICCJie}lOBaHIIH. }ly611a, 1998 

TTepeBOll aBTOpOB 

Karamian S.A. et al. PlS-98-246 
Measurements of the Light Nuclei Yields 

at Photon-Induced 232Th Fission 

Yields of the 24Na and 28Mg radionuclides have been detected by their 
y-activity using the radiochemical isolation procedure after the activation 
of the purified Th target by bremsstrahlung at the end-point energies Ee= 12, 16.5 

and 24 MeV. The possible backgrounds are carefully analysed and the conclusion 

is drawn that the yield of mentioned light nuclei is ab~ut 10- 6 per fission 

of 232Th with a flat dependence on the excitation energy of a fissile nucleus. Such 
a behaviour, which wasn't revealed in the previous works, is significant for the un­
derstanding of the third fragment-emission mechanism. 

The investigation has been performed at the Flerov Laboratory of Nuclear 
Reactions and at the Laboratory of Nuclear Problems, JINR. 
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