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B pe~ C ~acTBUaMH BYCOKKX aHaprHI C 38M9THOH B9pOaTHOCT~~ 
HB.~a9TCa 3MHCCWi THaeJillX I<Jl8.CT9POB (Mep , THaeJIe9 , 'leM d.. - qaCTHUa). 

KHHe TH'leCK8R 3HapraR 9THX M ep O~HBaeTCa 6nHSROn K DHCOTe KYAOHOBC

ROI'O 6apllew OCTaTO'IHOI'O SI;I(pa / 1 (HanpHMep, rIpil SMUCOlUt 11IlOP 24 Na 
II 28 Ma liS 238 U OHa COC'NlBJUl9'1' 60-70 !.laB) . C'tnlTeJI01J\. , '11'0 MaCTep ll 

06paayDTcs B pe3yJIbTaT~ I},lparM9uTauIDI Ra fOU>8X MIDUOIUl IIQj\ j\eI\CTBUeM 

'laCTilll BjiCOIU!X 3Haprn.it• .lJ.a,Ja.He:U[lUe l1CCJl~OB8.HlUl 1l'l'0 1'O nn~OIUlJl n OI<83a

XH, 'lT0)Moa9T HYeTD M9CTO Z KcnapeHRe KnBCTepOB K 
Jtnep /2 (c sHepI'Heli Bos6yl11,Jl.enlUi Bwue 100 MaU) , 

Co SHalJl,rTeJIlIKO M911LW9H eepoR'l'1I0t.:1'101l 3MHOCI1JI 'f'JIJ.O/I 


Ha6JmnaeT()j{ TIpll 6a.nee H~I~RltX 3 I1fI111'1l.RX n936YlfVlfl m{J1 (HO ff 


qwtX C llpOTOHOMloI . '/" - 'IIlC'!'IiLlOMI1 UIIOIlw.rn ,1110 C OIl OP' 


B aToM c.ny'UlU Itllltti 'I'U~OOKWI fl II0 hf'lIJI M UU'j'Oli, 


HltlKe. ttSM n pOtU<lllUU [) qn 

9MllCCI.Ilf 'l,13Ma 11 :1 t:sa Th \\.11M 


)n:lltl l;tJl)( flMIICrHUI TILllf,VIUJC . IUtl10'rol1()\I PliI I OM'1'l111~l.\l LllflO l 


C;ltJI 1,110 flOMMMIJ'l'i'~'(IIOI't) OlllUllil101'O .1\.111\ 'I'{IO 1\1 1111'1 1 It 

1I1l1eU,It OI~/IJ(QO 11 I)(\i\otlo ACi 9. DO IIt,!jMIlVLJlt) ll 111111 ,l\IJ./II)iilUt _JliI 


H()\I;J,M11 , I • Ii ItpM J\MOlUlit .1»1,1\/1 fl,J\()jlT()II}10 lIUMIl II IJ"''''''',IIIJMl 
i 


llyJttJUIl ~'MKl;CIUI TPO'l'blJI'O OO\(()Jmn IIIUlO'rJ. ,llll % ",{, t 

TaOpa't1f'ICCKIIO pllc'{o'(1j ttOIUlclDJnt, II'tO M 


lUll! aMHCCWl TSlXaJIUX 1UIl\(~TOPOU If(l OOIl(ltUnA 


J TO aBJIalUle 6WIO 061U1pyJt9RO . B 1I00Jlt!JIlIlHll'e,j\U)IJIJI !(lUI 

(H~e~, 3~COBJI I4C 113 222-2:~4 RfJ / ,Ll-'l:.i , !l,l 


H 23 - 23 U II5 ,16/) BepOJl'l'ROCTh CIlOIl'l'llIlIlOn Otlll ( 


COCTaBJUIe 'I' 10- 10_10- 12 OT Bep01lTHocT,U oL -ll"CIIM{1 l\ 


ypaHa npeBo Cx O,nBT BepOS'l'HOCTl> cnOHTaHHOl'O U.BJ\I IIlli'. 


llp e,nc TaBJIJIeT 60JIbmoi! JmTepec lIPOBe,lleJUU~ HCC.I1.0JtOI 


JIW( RAaCTepOB lIS Map c BlIIaRol 8Heprneti n036~1)III1JJ. 

6b1 60Jlee ,neTaJIl,HO cy:JOI'l'l> 0 M9X8Hli!3Me ArumOI'O IIWwlutll, , ' . 


6b1 lIlCTOlJlOO<OM CBe,nsmrl\: 0 BepOaTHOCTH 'iJO~pOU!\.lUUl 1tIUl~1 '1' 1I1 

w;pa, 0 BeJllNHH9 nE$>PwlauHE WJ;P8 IJPl'l lIlCnyCR811llllll KJUlCTOPOI 


OnHaRO I4CCAenoB8.BlilH C B036YJ!i,ll9HH$.U1 .fl,II;p&UI OBJl3OJW ~: .1\(\1 II)JU 1111' 

lWMI1 'l'pynHOCT$IMlIl, CBH381UIbiMlil C IPoHOM 0'1' 6OM6awUIPYnumt 'Ill' 


ume nepcneKTHBbI B STOM HanpaBJIeHKlll o Tlq)liBaeT I'IcnQJlLuoatllHlIl l 

JIY'leHllR. Ha YCKOPHTe.ruIX aJIeRTpOHOB MOlKHO nO.JIY'qa'rll BUCOKYIO 1111'1'011 


CHBHOCTb TOpM03HOro R3JIY'1eHWl. BOJlbWaJI rrpOlllllltaK1l\l:lJI cnoco<\1I0 1)'l'1 


-RBaHTOB nOSBOJUIeT HCIlOJI1I30B8TlI TOJIc rue MIDIlelw. Ilc(' a 'ru )~CI(l' I ' 

MOlKHOCTb nOCTHrflYTb BbiCOROH qyBCTBlITeJIbHOCTlI \13MOPIJIIII !\ . ltOJIJ.!l) II 


cToffil\e il 	pa60TIi 6WIO oIIPeneJIerma BepoSlTliOCT>l lICrryCltWrlUl 'l'flW.t..lIU 

TepOB H 	 lIIX KHlIeTl'l'IeCKO/'\ aHepI'Hl4 npH c paBlrn'rOJlbIlO 1\l1 ~11<r 

2 

B036Yl1OteIIlllR. ( ~o 30 MaD) B pearu:umx c r -KBaHTaMH • .lWI nCCJle,nOBrunm 

6WIa BH6palia peeJtWLR 

232 Th -I {' _ 208Ug + 24 Ne • Q = 55,6 MsB " 

l1cIIYCltaeMHit B 3Toli poalUJ;lm ltJIaCTep 21.enepexo~T B pe3YJIbT8'l'e J3-pac 

na,na (T1/2=3,4 Mlill) B y,n.06t~ .lI)IJ:I. H3Mep eHlUI B 30TOII 24#a.. (T1/ 2 = 
'" 15 'i ) c xapaJ<TepHoH r -..JIl'tIDle£! C aHepI'He:B. 2,756 MaB. BosMOlKHa 

U 9MHCCHH K3 B036~eHHoro ~ RAaCTepa 24)VaL • HO rrpll a TOM BbIll&na

onaaCR 9HepI'HH MeHbme Ha 2,5 MaB, noaTO~r.r T8K8R peaKUHR rrpe.nCTaBnReT

CR MeRee BepORTHO~. 

l1sMepeHlUI rrpOBOnltlmCb 118 MHltpo'l'pOHe C 22 0p6lfT8Mll JIa6opaTOplm 

R;nepHbIX peaKInr!!. OHRYJ R MHRp0'l'polie C 28 op6HTaMH l1H-Ta tIrn3 ll'leClGIX 

~06JIeM AH CCCP. CxsMa 9l<CIIepBMeHTa rrpenCTaBJIeHa Ra pRC. I. CJloH 

2 2 T h TOJIIlllIHOK 2,5 MI'/ctl, HaHeceRHHit Ha JIeBTY H3 JIaBCalia 061lleR Mo

~D 400 c~ 06J!Y'iaJICH ~OM TOpMo3Horo lI3JIy'ieHlUI MKKpoTpOHa. He
nocpe.n;cTBelffio sa CJIOeM 23 T h paCnOJIaI'aJICR Ha60p I1JIeROl( 1I3 nOJlllKap

dORaT8, l<OTOpHe ~ c60pHRRaMR llJIH HCIIYcKaeMbIX H3 B036~eHHHX 

Jmep RJIaCTepOB 24~ 1I OCl<OJIROB ,neJIeHRfl. 06U'lHO KCIIOJIb30aanOC~ 5-7 
C60PHm<OB TOJlO\lIHoA 2 , 5 Ml<M If 8 MRM. lloCJIe OROH'l8.HWl o6Jty'IeHM Ha 

3cre(Li)-n8TeRTope 0 'JyBC'f.BKT8XLHYM o6beMOM 100 CM H3MepRJICR cIIeK'l'p 

o -lIl3J!Y'ieHl:lJi K8JIf,I{0ro H3 C60PImKOB . Qznm lIlS T8KlIlX cneRTpoB rrpHBen9H 

lla pllc.2 . llo mtTeHCHBHOC1'R COOTBeTCTBymtHX 1" -JIlUIl'Iit MOllUIO C~TlI 

o DWCO.nax MaOTepOB 24Ne II OCROJIKOB )I,eJIeHHli. fhrnIUfi! BWCO.n; 4#aL 
'I"P060UlUl OC0601'O DImMOJ.Il!H K rrp06J1eMe cIJoHa. l1CTO'llIHJ(OM tPoHa J!BJISIJIKClI 

1I0 1l1tl!,)UI no)t JWnJ)'I'lJltllM r - KDnIITOD B HetiTpOElOB fIB. DllHMecHX JIeI'InIX 

'JlI'MIlII'roll ( Na., Ma. At ) U o6oplllmax. ( COOTB9TCTBOSRO PeaKUHH n.r; 
h •/I I ". co( ). Il)Uf OIUOItOlIl!{l 0'1'01'0 ClloHa OT(S1{pwmc~ Trumo c 6op

IIIUlIl II CI 	 11(VI11II1I11I1(j1ll11'II, II!IT(.I[:lIIO CI)J~(\JUlIIAH IoI.lml.tMA1Il>RYe rrpmaeCB yxa38H

11111'011. GO)lUll'ttlUI1UI UPlilNIooolt Oape,n8JU/JlOCL B CneW!8JIblUllC OIlNT8X 

41.11111' I111u1111111tOll 1I0"1'1)OHIINII II r -KBalIT8MB . TaKl!M ItO cnoco

'qU!Il.! 110-'111-'1(\11 It I<QIt'1')'lOJll. aa 1.I03MOIlHIiMH Sarp1l5HOHIDIMJJ c6opmmOB 

Pl1loCf11tT6. n poayJllt'l'8TO 9Tl1lX M9p Clloa 24Na sa C'leT 

,JlOMOIt1'OU 118 npelllJlll8JJ 10% OT H8.6JIlmaeuoro BHl[Ona 

• II I'JIY'lIl11ltJl. 

li... "~nJW'l'IUtJIOIOl OTHOWSWUl BYXO,IlOB H30Tona 24 #aL B OCROJIKa 

III UII IIU. " 1 U11I, UP" pa3J\lf'IHWt rpaB11'IJIHX 9UOPI'i!llD( CIIORTpa TopaosBor o 

1I"'ly'1II1II1JI: E6" y ( "NQ)/y(~08a) 

7ro M9B 10
I,5 MaE 6.ro-7 


28 MaD 3. 10-6 

111\('11/1 II onpeJl.e.nelGm 9TJD( O'l'HOmelDlit COCTa.BJl8JIa Ol<OJIO 50%. 
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P l1c. 3. 3aI'HC\1MOCT b !rnT e HC>1I'HO~ 11 t - !13 Il.V"IeHWl ~a 24# 0 

.: 1408a OT TO ll'lll1Hh1 C ( .ipH>1Ka . 

4 

~ rrpe.n;cTaanelUDlX oTHomeHHH H H3BeCTHNX BHXO,!l;OB OCR~OB H C8~8HRff 

;n:8JI8mm 232 Th ITpH p a3.JllNHHX aH8pI'MX '!" -H3JIY'I8mm /17 , 18/ MOlKHO 

Cy,I\HTI, 0 Ce'i9mm 06pasOB8H1ffi TmK8JIHX I<JIaCTepOB B <lloTOR;D;epHHX peaR

UID!X • .IJ;rur R,IU>a 24Ne OHO ORa3IffiaeTC.fI rrpH 3HepI'HH If" -R3JIY'IeHJ1.fI B 

pa~oHe 28 MsB N 10-32cM2 . OTCKma C~8~8T, ~TO OTHOW8Rll8 Ce~8RH.fI 
peaRIJ;lrn C BWI8TOM l~cTepa 24 M J( Ce~8RHIO ;n:8JIeH1Ul ulC. /51 ~ 5.10-7 , 
a K nMBoMy' Ce"IeHIDO perutmm (5'", /Gt ~ 5.10-8. 9 TH OTHomeRM Toro iK8 

nop~ 'ITO H B peaKIJ;HIDC JIeI'KKX 3apmKeHHllX "IaCTHI( C R,IlJ)aMIf Tft H 

U 3:6/, TaKRe OTBomeRIDi Ce'I8HH~ cO OTBeTCTBYIOT napUH~bHoMy Bpe

MeHl{ lKH3lm no o THOm8Hm;) K RcrrycRaIDIl) TIDKeJIIiX KJIaCT8POB H3 B036~eH

Horo ~a 10-10_10- 9 c . 3TR BpeMeHa 3Ha'IllT8JIbHO 6~me, "laM ~.fI BU

~eHHoro .n;8JIemm rrpH Tex iKe aHepI'HRX B036~emm (10-16_10- 17c ). 

B TO iKe BpeMi! ,nJ1Il OCHOBHHX COCTOmm:~ JI.n:ep JIeMe YP8lIa, KaR YlKe 

OTMe'I~OCb BHille, RMeeT MeCTO 06paTHoe COOTHomeHHe. 3TO 03H8~aeT, 

~TO npR lm3Rl'lX aHepI'HRX B036~emm BepO.fITHOCTb BHJI8Ta THlK8JIHX KJIaC

TepOB paCTeT C 3Beprze~ 3Ha'IHTanbHO Me~8HHee, 'I8M BepO.fITHOCTb 

;n:8JIeHM: RlJ;pa. 

Pacnpe.n;8JIeHHe aRTHBHOCTl'l 24 Na. no OT;n:8JIbHliM c60pImKaM (pHc.3) 

l103BOJI.fIeT C~Tb 0 rrpo6ere KJIaCTepoB. ITpo6er B nonHRap6oH8Te R;D;ep 

24Na , HcrrycRaeMHX B Reruanm 232 Th + r rrpH E =28 MaB, OR8.S~CH 
paBHHM 2,5 ± 0,3 Mr/cMf. 3TOT npo6er cooTBeTcTByeT KRHeTH'IeCROH 

3HeprRR KnaCTepOB 40 ± 8 MaB (0 y-qeTOM rroTepb 8HeprHH B c~oe TOpER). 

TaRM 3HepI'.W! CYTI1eCTBeHHO MeHbme Olm,ll;aeMoi (,.... 80 MaB) , ROTOPM BRJIIr 

'!aeT aHepI'Rll pea.KD;IDI (55 MaB) :If BHOCHMYJ) B RlJ;pO r - KBaHTOM 8HepI'RiJ 

Bos6~eHH.fl (~o 28 MaB). ~~ KnaCTep OB 0 ~ooRoA Rl'lHeTH'I8CROH 

8Heprze! ( ~ 60 MaB) He npeBllllla6 T 3% o 'r me DOJlliOrO 'lllCJl8. 

TrumM 06pa3OM, B pesyJlbTaT9 rrpOBa.n;eHHlilC H8MepelmA n ORasaHo, lJ'r0 

8Ml1CCID! T.ID!I:8JIOrO I<JIac'l'epa 24M9 H3 RJJ;Pa 232Th K8.d~aeTC.fI rrpH 

aHepI'HH Bos6ym;n;eHID! BHIlle 20 Ma ll ( c 1l0pOR1'nOCTbil 6 0JI66 10-8). O;n:HaI<O 

Kl'lHeTlI'IeCRasl :mepI'.W! KJIaCTepOB TlUcolln , '1 '1'0 OUR YHOCJlT JIHmb 'IaCTb 

aHeprRR B036~eHM ~a. 

,!J,mi o6'bHcHeHH.fl al4HComs JUl£l.C'l'nlIOlJ C 'I'LUW.tl. Ill{SROa 1G{HeTl'llJ:eCRO~ 

:meprzeil: Heo6x o;IUIMO npe.n;OOJInl'ln' I., 'ITO JUUJO D MOMeHT pa3p1iB8 xap8.K

TepH3yeTcR 60JIl>IIIl'lM saaqe,(JWM !/1Ij1IIMI1'I'PIi )\cq\OPMattRH ( OTHomeHHe 6~mo~ 

H l/IaJIOH nOJIYoceii COCTaBJUll'l'l' ,...; I). )lpy I 'UM B03MOlItHHM 06'b.flCH8mreM ~
e TCH .n;MeHHe R;llJlB. Ha Tpll 0<':1IOJIHII . I!IIIt 0'1'0 OTMe'I~OCb B p a60Tax/3-6 • 

IIpH Ta:KOM cno c ode ;n:8JI61001 IHtlln !JJlIIII JUII'Jmll OOROJIOK MOIJteT HJ.!eTb cpa

BHHTeJIbHO HHSRy10 J:{IDIO'l'11'IUC1CY1{J ! llIu p I '11111, 

B 3aKJllJ'leHH8 aBTOpU IlUj»lllllUj' dJl/H'o;ViPROCTb r.H.~JIepoBy 3a IIO,lJ.

;n:8PJiKY p a60TH. A.C:llUlj'JlUCICY, { • . l'.I\iVlMfjIl OICOMY , B.I1. ~MaHy R 11.3Bape 

3a ll0JI83Hlie 06cYJIUl(jJ(ltJJ , A. I '. l llJllllI,Y , T •• C.3aKHpoBY, B.H.CaMo cmy s a 

.. 
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OO.JIY'!enue MIDll9Rei Ha Mm~poTpOHax , H.K. CK06e.neBY n A • .RlmOBCl<OMY 3a 
TIOMOmh B H3Mep eIlltRX , ID.C . KopOT~HY 11: ] .~.~epHKKoBoli sa U3rOTOBn8HHe 

MHllleHeii . 
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Ga ngrsky Yu.P .• Khristov Kh.G . , Vasko V. N. r I5-R5-bOO 
Emission of B4 Ne Nuc l ei in Rt.·act i ons Tndur'cd hy L",w El1l'r~y 
y-Quanta 

The c r os s s e c ti ons of pho t onuc l ear rcacti""l1 wi.!; 11 Ol IN£' 
clust er emi s s i on [ r om t h e exc i t ed nucleus a nd rnng'Jt'I (11 

these clu s t ers i n polyca r bonnte f or 18-28 MeV clIt.'rgy 
were me a s u r ed . The c l us t e r detec t i on was perfOrnllld ()ll 

daugn ter nucleu s y-rad ia t i on. Cluste r k i netic lnl'nIY 
out to De - 40 MeV, and p r oba b i lity of the ir emifiNl'lIl 
the compound nucleus at 28 MeV excitation enerr,y \o1.H 

The mechanism of observed phenome non i s d iscus!-If:tI. 

The investigation has been performed a t th(! l.uhnl'UIIlI 'Y 
of Nuclear Reactions, JINR. 
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