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llaCTO.fI!Ua.!1 pa6oTa IIOCMll!em!. nsyqemm CTPYKTYPH RaHaJIOB ,neJiemm, 

Bh!TeitaJl!lleii 1m Mo,neJIB O.Eopa[IJ. CorJiacHo aToil Mo.n;eJIII, npn ,n;eJieHim 

B6Jm3R IIOpora 6om,waa -qaCTb 3HeprID1 B036YlK,IteHim pacxo,nyeTCR Ha ,ne­

qiopMaUll!Q B;lU)a, B pesyJII,TaTe 'lero CT81l8HR CB060JUI H,lij)a He CBSI38.l:I­

HH6 C ,neJieHJieM, MOrYT B036y,x.ItaTJ,CJl orpaHHtJeHnn.i 'lllCJIOM cnoco6oB. . 

CneKTp B036~eHHWC_ COCTO.fllmii SJJtPa B C8.D;JIOBOtt TO"llte (Cll8KTP KaHa­

JIOB ,neJieHllf!) npn 3TOM no,no6eH cneKTPY YJX)BHeil STJtP8, 6Jlll3KIDC Koc­

HOBHOMy COCTOHHll!O. 

,UJill 'l6THO-'I8THhllC JI.Itep B ·paHOHe IIOpora Olltll,ItaBTCJl OTHOCllT6JlI,HO 

ne60Jlbmoe tm:CJIO K8H8JIOB noiOlltHT8JII,~Ott 'l6THOCTll :a H6CKOJII,KO Blillle -

IIOJIOCa K8HaJIOB,OTpm(aTeJII,HOil 'l6THOCTll, 06em.t llOJIOCa.M COOTB6TCTBY­

_eT IIpoe.ICURII IIOJIHoro yrJIOBoro WMeHTa Ha OCh CHMMeTPHH H,lij)aK ~ o. 
' Ilpll 8!ll8 6oJiec BHCOKllic aneprll!DC paCIIOJiaI'axiTCR K8.1:18JIH C K ~ o. 

CneKTP K8H8JIOB .ItJifi HeqeTHHlC Jl.It6P O'l'J!HtlaeTCJI 6o;ree BHCOKOtt llJIOT-

m~~- . . ·• 
Han60Jiee ~06HHM cpe.ztCTBOM :ll3y-qeHna: CTpyi(TypH K8JtaJIOB_.It8Jl6HRII 

SIBJilIIDTCJl !-KB8HTH c ~rneprnett, 6JW31t0ll K nopory ,IteJieH~. Ilpl:t 3TOii 

lrneprnn (5 - 7. MaB) OHR i!CllHTHBBDT B OCHOBHOLI JilllJlI, 3JI6KTOHtl6CK08 

)Ull!OJII,Hoe li KB8,I{pynOJll,H06 norJIOllt6H~; B c.,ry-qae 'l8THO-tl8THHx: sutep 

npllBOMlltee K o6paaOB8HlilO B036YJ!UteHttoro STJtPa B ,JtByx COCTOrutruDC no 

noJIHoMy yrJioBoMy MOMeHTY :J 11 qeTHOCTII,r : I -H 2+, cooTBeTcTnen­

no. Cor;ractto aJieKTPO.Itllll8Mll1IecKm& ouerucaM [2) KB~ynoJI&Hoe nor;ro­

mraue IIP~PliO B 20 pas MeHee BepoJITHO, BJl'..118,It O'l'.It8JI&HHx: K8H8JlOB 

;:t8JI8Hllll MOJlHO .onpe.zteJIHTh . no COOTHOmemm. KOMIIOHBHT YI'JIOiloro pao -

. npe,JteJiemm. OCKOJ!KOB ,JtOJI8lm.rI . . . · 

· · ·· · - W(8) :: a + B sin2 9 + c si_n2 28 (I) 
K HattaJIY HaJIIUX R3MepeHID1 lIMBJillCb ,Itaruwe 06 yrJIOBhllC pacnpe,neJie-

. HliSDC OCKOJIKOB TOJII,KO npn anepI'MX .BWJie nopora ~'l'O;:t8JI8Hl:tfl -6 MaB. 

.UM Eet!eTHllX JI.It6P 8llli30Tponiia: 06Hapyxena He 6Wia_ (3, 4) . .1t1IJt 'l8THO­

qeTHUX llt8 sutep 6WI~ PnepeltHO Ha6JIXl.zteHa )Ull!OJ.11,HWI_ KOMIIOH8HT8 W.(9), 
nponopu;uoH8JibHM sin e [3, · 4]. 06a aTn cpruc'l'a naxo.u.wmCh B noJmoM 

cornacun c rlllloTeaon O;Bopa. bTnocll'l'eJII,HO nac5JID.zteHII/I KBa,ru>ynoJII,HOtt 

KOMIIOH8HTI1 CJIOJ!tl!Jlacr, npoTHBOpeqllBa/t C..l'rYa.t.Ulil: qacT;& li3Mep8Iiltlt (4, 5, 6) 
B cooTBeTcT:in:u c [rJ YK83HB8Jla na OTCYTCTBHe 3SMeTHoro BltJI~a KBa­

,npynom,non koMilOH8HTH ~ sin ¾e, ~acTJJ onpoBeprBJia a TOT cp8X'l!. [7 l 8, 9). 
OcitoBHBMCI, Ha MO,IteJIII. O.Eopa .I'pHqxpmi [Io) .ll0k83M, tJTO pac0'IHTYB8U 
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Ha YJ3epeHHl:)e Ha6Jlll,IteHlle IWEl,lij)ynOJJl,HOro ~TO,IteJieHlIJJ: CJie,ItyeT nplrl 
aHepr:rmx 1m1e Iiopora ,ItmioJI&aoro .neJiemm:, 1«>r.1ta MaJIWI nepoJITaocu 
ItBEl,lij)ynoJII>Horo q)OTOII~r JlOIIIElHlJJI, KOMIIeHCIIpyeTCJI . MaJIOil npo~aeMOCTlill , 
.ItJIJI ,ItlmOJII,HHX: KBHWlOB .neJiemm. . 

B Tott 1te pa6oTe 6Wio yxasauo,·· ,rro sua11eaue cmma Pu239, paBHoe -

I/2, .B~eJIR:eT ero ES ~a H81I8TBllX smep. B pesym,TaTe .ItllIIOJlI,HOI'O . 
qx>TOIIOI'J!Ollt8HWI JJ,IU>a Pu239 MOI'YT )t8JmTI,CJI 11epes orpaull'l!eHHoe 1IRCJIO 
RBHWlOB c K'lf_panH!lM 3/2- n I/2-. ·Ec,m aTn KEUl8JW EMeDT aeo.iumrutO.:: 

.BHe xapBlt'repnCTlfltli CSap:&epc>B,Ha omiTe L!OltHO Ha6J1IO,na-.r1, yrJIOBYJJ min-
~ . . . . . . 

soTpomm ,1teJiemm. - . · . 

· IloJIBJieime M0111Horo ncT61:JHmta TO,PUOsnoro l-HSJIYti:ea:wi: c xopomo 
IDmtCIIpOBamtoll rp8.Hlltmofi aaeprnei Emai - CBJII,HOTO'lltoro I2-Mera-
3JreKTPOII.BOJI6Tlloro wntpOTPOHa Hac-rmy,ra IDE:31I1lecKnx: npo6JieM, a Trut­
Ee TeOp8Tll'l!8CKHe coo6pa:iteHWI [IO] UO'l'llBlipOBWll:l IIOCTaHOBKY pa60T 
IIO HCCJl8,ItOl3aHml qx>TO,IteJI8lllJJI 1I8TH0-1IeTllllX H,D;ep n Pu239 BClJili3ll n 

- Hmte IIopcira. B o<JJiacTn aHeprmi 5 (4,6 V.a:a .ivmu238) - 8,5 MaB csu~ 
. Jili nsu.apemi yrJIOBUe pacnpe,neJieHWI OCitoJIKOB n BHXO,Itll peruanm qx>TO­

,IteJien:wi: WISI Th232, u238, p0 238, Pu240, p0 242ll p0 239. 
.· . 

)tE:cCePTau:wi: COCTOllT ES_ »Be,Itemm:, IIJlTll rmm, 38ltJiiltJ'.eHIDi ll Tpex 
np:wIOJteimll.·B np:wioie11i;ax ESJIOJteH Pa.rt MeTOnBtJ:8CKllX BOIIpOCOD, IIO­
-rpe6oBBBllllDC r,POMOS,ltIWX BWmCJICHml • 

HCCJIE,I{OBAHHE YI'JiOBHI PACIIPE,llEJlEfiliti OCI{Ojll{QB. 

Yl'JIOBH8 pacnpe,It8JI8HlI!I OCitOJllCOB 6wm·mmpeHH C.IIOMOJqbX) MSTO,Itll­
KH r II], OCHOB8llll0it Ha llCIIOJII,SOBmnnI CT8KJI.!IHHHX TpettoDUX: ,neTeK·10-
POB [I2] • PesyJII,Ta.Tll HS.Mepemtll IlO,ttBepra.nnc:& MaTer.m.TlltJ'.eCKOil o6pa,-; 
6oue, y,mTHBeDlll8.ll xoaeqaoe yrJioooe·-paspen:emre oIIHTa n srumC:1!f.10CT:& 
3qxp3R~lIBllOCTll perncTp8I1;lIIl OT yrJia B.WieTa OCl«>JlKOB ll3 ~eJllillleilCJI 
W!lll8ll1I. 

Qqew, !.l8JIBll BeJilltlllHa C8'WllM @(>TO~eJieHllJI llO,It-llOpOI'OM Il06y.ItlJJla 
aac ncnolt&30BM'l> B l!3WlP8Ill!IIX Ha Th· n U CJion '.l;OJllllllHOii 60Jll,Jile .. 
,1CJllllH IJpO(Sera ocito.imoB B ,Ite.IDIQeMCJI OOD:eCTBe. B 3TOM CJIYti:Be CTaHO­
BHTciI . CY]lieCTBelllUD! _ iipOl.t8CC pacCesnntli OCltOJIKOB . B ~eJUillleJlCJI r.mmeHll. 

. Paapa6oTSB MeTO,It _B~ecemISI COOTBeTCTBY,:,llll« llOnpanoK (13] .. 
Hm.m CSHJl llOCTSBJieB Otnn' IIO npo.aepxe peayJJl,TUTOB pa60TU [s], , .' 

o6Bap~el SHa11HTe,ri,HH1 BXJiaJt KBEl,lij)yIIOJII,llOil 1wz.moHeHTH B yrJIOBOM 
·_ .. - .· ... . . . . . -.... 
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, pacnpe,IteJiemm OCitOJIKOB ,ItBJieHllSI u238 i-JIYti:aMR pearuum r19 (f .~1)0I6 

_(E_= 6,14 Man). Ham pesyJIJ,Ta.T ae·IIo.nTB8P.Itl'!JI ,ItBHHHe pa60TH [BJ. 
BUJIR c,neJIBHH 'E3MepeHWI W(8) eme n WISI Th232 , TE!.IOite He IIOK83an,;. 
mne (SQJII,lllOro llKJia,Ita · KBa,ttpynOJJl,HOil KOt.WOH8HTll [ I4] • 

0CHOl3Hlle ncCJie,ItOBSHM qJOTO,IteJieHrui: 6llJllIBHIIOJIHeHH Ha Ml:!Kp0Tp0He. 
B Ka'tlec'l'Be HCTOtJ'.IDllta TOp1t.osnoro ll3.1Y1J'.enwi: ncnoJII,sOBSJiac1, :eoJII,q,pa-,:. -
MOBM Mmll8HI, 'l'OJllllllHOfi I MM. l13MepearurnpOBO,nlIJll1CI, BHYTPll yc1topn­
T8JII,HOii-1taMepll MllKl)OTpoaa. 

HeitOTOpHe pesyJII,TaTH B3Mepen11fi W(0) I!pe,JJ;CT8BJI8Hll Ha pllc.I. 
XaprutTep l!3Mell8JllJJI W (8) C :mepl'l:leii ,ItM ll30TOIIOB WlY',rOHIDI !JaJIO 
pasJI111IaeTCJI 11 Ha pnc.I np1IBe,u;enu ,u;aHa11e TOJII,ItO w.m o,ItHoro ll3 nm:. 

PesyJIIiTaTll nanmx H3MepeHlill BIIepDl:Ie Ha,IteJKJIO YCTaHOBlL'Ill cpaKT cy-
. meCTDODaHlJJI lIBa,ttpynOJll,HOI'O qx>TO,IteJieH:rr.a tieTH0-'!8THlllC Jl,ltep. B llOJI­
H0?4 COOTB8TCTDIDI C rllIIOT830it O.BOP.a_3Ha1J'.RT8,11I,Hllli BKJ!a,n: KBa,n:pynom..-­
lIOH ltOt.moHeHTll B W(8)'Ha6JIIO;taeTCiI TOJII,KO no,u; IIOp0l'OM 'AillIOJI!,HOro 
,neJiemm. YMem,meane m0Tporu1oii ·cocTaBJimOll!eit W (0), a saTeM n yne­
Jrulleune B.KJia,Ita KBa,ttpynOJII,HOii xo1.1rroneHTll no ?Mlpe yr.reu:&meHllf! :mep­
rmt y.K83llil8lOT Ha pacnOJlOJKelllie IIOporoB ,u;eJIUT8Jll,HUX: ltaHaJIO:S EjKn-, 
npe,1tc1tasHBaeMoe 1w,u;eJII,JO O.Bopa: EJ1- > EJ0: > Ef0+. Ilpll aToM paa­
uocT:& EJ1- - E}0- yMeH:&WBeTClI, a EJ0- - Ef0+ YB8Jllitllll3aeTCJI C poc­
TOM 2 OT Toprui It IIJIYTOHm>. CxoJKeCTl> Tex Ee xapaitTepnc-i:mc w.n t!e~ 

HO-'leTHl:llC _ llSOTOIIOB IIJIYTOHIDI ll03DOJmeT ,eyMaTI,, 'lTO ll30TOIW O,It!!Oro ~ 
3Jl8M8HTa lll.!eilT MSJIO OTJillli8l:)i!IJ1')C.fI CTPYKTYPY mllia.'IOD. ,u;eJiemm. 

HaJill'l!lIC yrJIO~l:IX pacIIpe.n;eJieHui1 OCKOJlltO:B llO'lTll 6es ll30Tp0IIHOfi 
lt0l.lllOH8llTll ll :itopomee COI'JW.Clle 3KClleplIMeHTaJif,IillX yrJIOBl:IX pacnpe,Ite­
Jlellrui c pacnpe,IteJieunm.m, II,Pe.n;ci.as1maeMID.m -reop:ueii (I), roBOp.'lT_ o 

· TOM, 'ITO K coxpawieT c:aoe 3Ha-qerme Ha cTa.ium cnycxa c Jjepmmm 
6apl.8pa DIIJIOTI, ,ItO L!OMeHTa paapUBa H,Iij)a. 

. ,llJiiI Pu 239, Kalt ll npe,u;Clt83HBaJIOCI, :B (IO], npn aneprruix D036yz.n;e­
HruI mme nopora .n;eJ18Hllll o6uapyi;:ena yrJIOBM mmsoTpollllSI. 3H8lt rum­
soTpOIIlill J.IDH.fieTCJI C s11eprneil, O'l'pai:trur KOHKJP8IllUDJ ItEUlaJlOB It1r :-: 
= 3/2- ll I/2-• 

CElIBHHE WfO,ICEJIEHYul 

Bo npeWI miMepemtli yrJIOiillX pacnpe,u;eJICimit oc1tomcon npo:z:rno,Itl!!Jla.C11 · 
. pel'llCTPaIUUI TOita aJieltTp0HOB, npome,ItlllllX 11epes TO,Pld03llYJ) r.mmem.. 3TO i 

IIOSBOJlllJIO l3 Rmi,ItOM 113MepelllllI onpe;teJJJlT:& 131Jl:O.n peaRIUaI q:0TOJt!3JiellltfI 
· Y (E'max), mrrarpzpy.11 W (8) IIO TeJiecuouy yr;ry ~ . 
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3HaHIIe yrJIOBWC pacnpe,D;e.neHIDl II03BO.ruieT pa3JI0lltl1TI, BWCO,ll; Ha yr­
JIOBUe KOMIIOHeHTU, COOTBeTCTDY)Oll(lle nupa'lteHJm (I) : Ya(Etnar), . 
Yr.(Emax), Yc(Emax). Ha :fl'JlOBUX KOMIIOHeHT Ya 11 Yr, MOlKHO nOJIYtillTL 

BWCO,ll;U pe8KWfi-1 (! ,f) -qepea KaHaJIU I - , K = 0 11 I - , K = I [13] 

'¾o = Y& + J Ya; Yu=~ Ya. 
Ka8,JU)ynOJ11,Hrut KOMIIOHeHTa Ye q,opwrpyeTCJl TpeM!l COCTOmI:ru!Mll no 

K (K = 0, I, 2 ) , aepaaJIZttY.J.n.MH no Bl1,ll;Y yr JIOBoro pacn:pe,D;eJieHllll •• 

Paa611em<1e ee no IIPY.3Ha.Ky K HeB03MOlltHO, a aH9Jll13 CBJI38HHUX C Heil 

B8Jllitmli aaTpy,D;HHT6JI6H. 

.UJI!l n:peo6paaOBaHllll BllXO,ll;OB B ~rnepreTI11IeCKy!O 3aBHCl'IMOCTI> CetJe­

HHit (f'OTO,D;eJieHWI H~O 3HaTI> Cil6KTP TOpM03Horo l13JIYtJ6Hllll 113 l1CIIOJII,-

80DaBllleilca Ha.'1ll TOJICTo:ti TOpM03lVili r..ooueHH f (E, Emax). PactJeT 

cneKTpa n:p0BO,ll;l1JICJI no cxe~ JioycoHa (I4, 15) C yq:eTOM noTep:r, 

aHepro 8JI8KTp0HOM B MIBll8Hli li MHOrOKpaTHOro pacceJIHWI 8JI6KTp0HOB •. 

3aBliCIDIIOCTI, CeT'.eHll!l qJOTO,D;eJieHR!l Bj(E) 11 ero KOMIIOH6HT , S'to(E), 
6 11 (E) li q(E) Haxo,ll;llJiacl> nyTeM pememm l1HTerpa.n:r,HWC ypanHeHHil 

. ,, ( ) r E .,,a, . 
li E.m1u = ) Sl(E)-J{E,Emot) dE. 

0 
llpmrepu a.KcnepliM8HTaJ.t:&Hl:lX KPliBWC Yl (E mq•) 11 IIOJIYtJemme 113 HllX 

xp:imue Gi. (E) n:pIU!e,D;eH!l Ha pnc. 2. 

• lioJIYtJeHHue MH tJeTHO-tJeTIUDC sr~ep ,nam1ue o • 6 1(E) li G'c (E) noa-

BOJimOT OD:8HliTI, OTHOWeHHe cetJ:eHHit ICB9,IU)ynOJll,HOro 11 ,ll;liIIOJll,HOI'O (p()-:- , 
TOnOI'J!Ol!l8Jll11l r = 61~z/ 6ic1 • 0THOlll8HM t' on:pe,D;eJIIIJiliCI, no CPE!,ll;- ' 

W!M aHa'tleHR!I?4 Ge 11 s1 B H~oporonofi 06JiacT11 aaeprllil. Jl,rul Th232 , 
ti 238

, Pu
238

, Pu240 n Pu242 IlOJIYtJeIW r = J/60, :r/30, I/30, I/25 

R I/35, COOTB8TCTB8HHO, COI'JlaCyiolltHeCJI C ero 8Jl8RTpO,ll;l1H8MlitJeCKOll 

ouemtoit (21 • 
Ha Cl (E) MOlllliO BirolCJiliTI, na.paMeTpli yrJIOBWC pacn:pe;i;eJielllill oc­

ltOJIKOD qJOTO,ll;6JI8Hl1R: D. 3aBl1Ci:MOCTH OT_ aHepr:im qJOTOHOB, IIP:ID-'.SP pe3yJ11,­

TaTOB. TarulX pactJeTOB npruie,neH Ha p:ac. 3 B CJ)8BH8HlIH C ,ll;8WWMll Ha­

.?Aepemi:a Henocpe,ll;CTB8HHO aa MOHoxpor.taTI1tJ6Clt:lllC qJOTOHax (a, 16 - IB]. 

a T81Clte aa pnc.4. 

AHAJIB3 3KCIIEPl1MEIITAJibH!:1X PE3YJibTATOB 

Cne~~Koil Tp~ocT:&D aHllJW3a .n;aHm no qioTo,D;eJieHUBl JlBJIR:eT­

cn OTCYTCTBlle Ba,ll;elltHOil 11fi4!0P~ 06 a6COJOOT110ll B8J!ll'lllll6 ll 8Hep­

rei11ttec1toa saB:acm,.ocTn n paccr~TpllBaer.1oil 06.nacTH aHeprmt cetteHmt 

JU!Itom.aoro H ocoCleHHo RB8JU)YilOJr&Horo qioTonorJiol!le:rna. AHaJI113 anep-

i 
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I'8Tl1tJ8CKOll 38Bl1CHMOCTll K08@lllUU8HTa aH~iSOTpOmut B/a = W~g~;)-1 
n:paKTl1116CKli CB060,D;8H OT 8TllX Heon:pe,neJI8HHOCTeil. w 0 

0THOW6HU8 B/a llpll 6JCI » 6gca[2) Onp8,ll;SJili8TCJl 'tlepea COOTH01118-

HWI (13) ; . ·· . . . • :JI< , 
10 - .. . E E ]-1 

B/a =4-(fL-1)· r:11< = k pJK; p:JK = [1 + exp 1 
- ·21i (2) 

... r,u ' 21r nWJK ' 
. :JK t . . 

r.ne rJ n P::,1< - .n;em1TeJ11,HaJI 1JiupnHa I! npommaeMocTI> oap:&epa MH . ,K . 
KaHaJIOB c c]_imtc11pona.11Hura11 J n K;. cooTBeTCTBeHHo, E1 ll hw:,11 - Bll-

coTa H naprull9TP r-cp1rnn::3Hu napadoJII1tJec1toro 6ap:&epa ,n;eJieHwi: c O,ll;Hl1M 

MaKC~.OM (ow10rop6oro 6apI>epa), ii, - cpemree paccTOJIHlie Mellt,ll;Y 

. YPOBHID/ll1 C O,ll;llllaKOBUMli CIIHHElMll, 3.n;ec:& ll B ,D;aJII,H9HlllOM MU onycmieM 

~8KC treTHOCTH '1r , TaK .KaK OH O,ll;HOSHa'!HO On:p8,ll;9JI!l9TCJl :ma11emi:eM . 

MOMSHTa ::J • 
Ha (2) Bl1,ll;HO, 'T.J'.TO B/ a on:pe,neJI!leTCJl. DllCOTOH 11 qiopMoit 6apl>epOB 

'A'.Byx ,ll;liIIOJII,HI,tx KaHaJIOB ,neJI8HR!l I - , K. = 0 ll I ..., ; K = I. KoH.KpeT­

HWI: pactJeTIWH n:pmllep 3aBl1CIDAOC.',Cli B/a OT E n:pe,D;CTaBJIOH Ha pnc.5. 

IIpn H8ll60Jiee ecTeCTB6HHOM reort.eTpHtJeCKOM COOTH01Jl8Hlll1 KPllBliSH 6apl>-o 

epoB: 60JII,lll9MY 6ap:&epy COOTBeTCTByeT 6om,mrui KpHBliBHa, .KpllBrut B/a 
m4eeT MaKCllMYM (IIP}I ,npyrmc COOTHOW8Hlime .KpllBM :B/a .c. YM8HI>ID9Hl19M 

3HeprID1 JmdO Bl:lXO,ll;liT ua llOCTOJlHH08 8Ha'lieH.l9, .mi6o HenpepllBHO BOS­

pacTaeT). 1IOJIOJK6HI.e Ma.Kem~ n:pnM.epHO COBII8,JJ.aeT c BUCOTOll MeH!:,-
10 · 

wero H3 6ap:&epon E j ' a. H8.tl8JIO pocTa B/ a C Y?,4SHl>ID8Hll8M E - C BU-
. II 

coToil.6om,mero 6ap:r,epa Es • 
Ha p11c.5 l1306pruiteHa pactieTHaJI 38DHOHMOCTI, ,ll;8JillMOCTli 6.f /5ict, 

ltOTOPruI n:pli I'<< I 11 Ej0 < E}' B OCHOBHOM on:pe;n;eJIIIOTCJI Hlllitailmm4 

H3 ,ll;liIIOJII,lWX KaHaJIOB ;n;eJieHM 

6 r.•0+2r41 r'o J-.~ f .I ~-2..L-
. . 61ct ~ f_/°i-2f,'f +res ~ fi!0+rc, . . . 
(re:, - llll!plllla n:p0U8CCOB 1 ltOwtyplipy!Ol!lllX C ;n;e.n8Hl16Mj n:pll E MeHJ:,ID8 

8H8PI'l111 CDJ1311 nei1TpOHa Bn 'oua PBBHa pa,ll;llaIUiOHHOll lllllll11H8 rr ) , Tax 

Itrut 6rc1 aHa1lliTeJil>HO MeHee CWI&HO ?.leWDllil8./ICJl.9?yrutUl!Sl no Cp8DH6Him 

C 61- (E), ,88BllCllMOCT11 ;n;eJillMOCTll 11 _CetieHM :S onpe;n;eJie.inmx n:pe;n;eJiax 

MOll.HO C1!l1TaTI> nono6nUMH. B O'l'Jll1tJll6 OT n:pommaeMOCTll, KOTOPruI p8D­

Ha I/2 n:pu l1CTI1HHOM nopore "F;/0 
, ,n;eJllIMOCTl> ,ll;OCTlll'MT 8'l'OI'O l't8 3Ha-

. ro w 
treHllll n:pn Ta.K H83liBa6MOM ga(SJIS),D;aert.oM nopore Tt < Es , EOI',ll;a r, = r,. 
. T, _ E 10 _ tl(•Jio [n Dt • 

- 1 . 2r. .· .. 2:rrr1t 
OTCiJ,D;a CJ18,D;Y6T, '!!TO llOJIOXelUle 148KOl!MYf48 8Hll30Tpomm Em ,ll;OJmHO 

HaxO,D;ll'rI:iC.ll H6CROJ11,KO wme aa6.ioo.D;aeM01'0. nopora Tt (E.., > Ti)•. 
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8KCl18pm.16HTaJI:bHli8 ,ItaHHl:18 0 38BliC11MOCTlI B/a li S; OT :aHeprllll 

(pliC.4) HSXO,JJ;li'r(lJi B p83KOM npOTlmOpe'll:lill CO CJI8,ll;CTBli8M Em> T1, 
110.nyqeHHHM B pm.lKax npe,ItCT8BJI8Hml · 06 O,nHOrop6oM 6ap1,epe. Ha6JID.It&-. 

8TC.ll R8K pas np0Tlm0110JIOJKH08 COOTHOlll8Hl18 T 1 > E .. , npINeM pasHllUa 

T1 - Em y R30TOIIOB MyTOHWI ,ItOCTlll'aeT 0,8 - 0,9 M:rn. CMemeHHe 

MaKCi!MYMS B/a no.rt i:Iopor BbDCO.Itl:IT sa npe.n;eJill J006lllt wc.1mM1JX Heonpe­

,IteJieHHOCTett 8RCl18PliM6HTaJI:bHbtlC ,ll;8.HllliX ll He MOJKeT 6UT:b 06'hl!CH8HO B 
pall\KBX npmlllTbllC npe,ttcTa.BJieHml o 6ap1,epe ,n;e;remm. 

B paMKax :MO.rteJill .n;Byrop6oro .6ap1,epa (puc. 6) ~ BuTeKaJOJlleii na pac­

qeTOB noTeHUBaJI:bHOii :aHeprim .n;ec:{lopMaI.tllll MPa c j"leTOM oCloJioqe'iHJ:IX 

:a~KTOB [I9, 20}, MO:itHO IIOJij"lliT:b 01u1crurne Ha6J'Jl(),n;ae.MUJC 8KCllepn­

MeHTaJI:bHHlC pesyJI:bTaTOB, HauClo.11ee HarJI.fIAHY!(l KaqecTB8HliYIO lliiTepnpe­

Trunm CMelll8Hli/l: MaKCllMyMa B/8 B IIO,It6ap:&epHYJO 06JiaCT:b 3Heprm1 MQJ!tHO 

.n;a'l'I, B paz..max npe,n;CTa.BJieHmi O TaK Ha3UB88MOM 
11

3a6UB8liill1
11 

K BO BTO­

poii .ltMe [ I9, I3] . Cor.11acHO [ 19] M6XU!HI3M "3a6UB8Hilll
11 

COCTOllT B 

TOM, 'll:TO, npeo.n;o;reu Clo.11ee BUCOKml rop6 .A noTeHI.l,llaJI:bHoro 6ap1,epa, 

MP0 BO BTOpoii rut.a npoao.n;uT BpeMll 60JI:blll06 no Cpa.BH8Hlll0 C nepliO,ll;OM 

Mlil'PaI.tlili K ll "3a61maeT 11 ero 11:?.PBOHaqaJII,HOe 3Ha11em1e. }.Hll30Tp011llll 

1JieTa ocioJIKOB 6y,tteT onpe,rteJUlT:bCSI TeM, 1mmn4 o6pasot4 .II'AP0 npe­

o.u;oJieeT rop6 B. TaKoii .rtBY'...:CT8'AlfillWll xapaKTep npouecca ,neJiemm Be­

.neT K TO!:lfY, 11TO HaClJJIO.D;aeMWi B cell:ellllli ,!1;6Jielll1Sl nopor onpe,D;eJIHeTC.11 
fO ' 

HW.aiilllllM K8ll8JIOM na rop6e A (EJ/1 ) ' a Maltclll4YM rurn:aoTpornm - T8l4 

..te COCT0.11Hll8M Ha .JU)YI'OM rop6e B (E]g ). llpl1 COOTB8TCTBYIO!il8it pas­

HllU8 B BllCOT8X rop60B A li B { A 116) 8T0 ll 061,SiCruteT Ha6JnO.rtaeM!ill 

:a~IC'l' CM81Jl8Hlill, , 
0TM8TllM, Q,nHrutO, 4TO .rtJISI o6~.flCH8HllJ1 aToro aiW_JeKT8 npe,!1;110JIOX6-

Hll8 0 ":aadu:arunm" K He .llBJ1.ll8TC.fl 06.113aTeJI:bHUM, B CJij"lae OTCyT.CTBH.fl 

":aa6!lBallli/l11 K pocT alUI30Tp0Ill111 C y-Me!Il>lll8Hll8M :aHeprnH 6y;n:eT npOliC­

XO,!l;llT:b .ItBSJW.1: na rop6e A n na rop6e B. CBoero mw60JII,111Bro :anaqe­

HWI 81Ill30'1'POIIH.fl BCC pauao ):tOC'l'HrHeT Ha rop6e B [I3]. 
.ItauH8.fl DUlll8 HH'l'epnpeTaLtWI llOJIOJ!t8Hlill MaKCID,!yMa B/ a ne Y'll1TW3aeT 

eme O.rtHO HOB08 Ra~eCTBO MO'A8Jll1 ,D;Byrop6oro 6ap1,epa - cyu:eCTBOBaHlle 

ltB8SllCT8.ltllOHap11HX: COCTOJUll!il BO BTOpoil .flMB, ItOTopue npllBOMT It no­

Jll3JI8Him pe:aoHaHCOB B :aHepreTIN8CKOil 3aBllCZMOCT11 npommaeMOCTl1 

6ap1,epa. CymeCUOBaH118J.4 aTlilC pe30Ha.HCOB W:,%1!0 06~.IIC!IllT:b B 'A8i1CTBll­

T8JD:,HOCTH Ha6Jll),It88W8 aeperyJmPHOCTH 6t (E) B no.1:tnoporoBOil o6Jia-

CTH aneprm!. 
Pe30HBHCli npOHllU8eLIOC'l'lil l!CKa;;.ailT 3aBllCllMOCT:b B/a OT E II )J.8JI0lO'l' 
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H60,!l;H03Hatmoi1 llHTepnpeTau:im xaprutTepHHX: io'll:eK aTott 38BllCnMOCTll 

{llOJIOlltemi:e MaKCUMyMa, H8TiaJIO pocTa B/a C j'MeHI,lll8HlleM E). IlpHBJie­

qenue ,ll;a!lHlJX O rrpommaeMOCTU ,ll;illIOJI:b!WX Itall8JIOB ,!1;8JI6HH.fl 110p03HI, 

06.11erTiaeT l1HTepnpeTaumo peayJII,TaTOB OIWTOB no qJOTO)J.eJieHmo. 

06wmo npn pacTieTax npomiuaeMOCTn ,ItByrop6oro 6ap1,epa nocJie.nHmt 

MO)J.BJrupyeTC!l TpeMll COIIpfDK8HHllMll napa6o.7I8Ml1 (pnc.6). Ilpo.llBJieHne pe-

30Ha!iCHOil CTPYKTYP!l npommaeMocTu xapaKTepHo .It.1I.fl o6JiacTn Eu< E < En, 
Bllllle aTOli 06JiaCTll coxpa.runoTC.11 CJia6lle Ha,D;6ap1,epH!l6 pe:aOH8liCll, Ilo.n-

6ap1,epmie paC46THlW. pe30HaHCll llMelOT B.i;D; yamnc, HO BllCOKHX ImKOB. 

3KcnepllM.eHT8JII,Hlle pe:aoHaHCll IIPOHHU88MOCTl1 MeHee peaKH, Ha6JIIO.n;aeMW1 

8~KT MOlKHO 06~.llCHllTI, TeM, 11TO paCTI8Tlal He j"lliTUB8IOT B38.l1MO,It8:il -

CTBM npo)J.OJII,HIDC KOJI86a!U!l1 .fl.ItP8 BO BTOpoit ·m.18. C .JU)yrllMH CTelle.H.IIMII 

CBo6o)J.Il. TaKoro po,D;a ,!l;lICClillSUWI )J.eJIHTe.ill,HWC cTeneHeil CB060)J.Il B Ha­

mme pacqeTax yq-reHa nyTeM BB8,It8HWI B iipTeHUHSJI V {X) B o6JiaCTll 

BTOpOi1 .flMl1 MHnMOit qacTli [ 13] c 8.MIIJillTy,D;O:il U-. 
B a.H8Jlll38 paccMa.TpHB8.1IliC:b TOJI:bKO j"laCTKH 88BliCl1MOCTH P(E). npH 

aHeprWDC Hime aaelJIIO)J.a.eMOro nopora, xor.1:ta P(E) < P~1 = 2r.r11 /D1 • · 

B 3TOli o6JiaCTll aHeprmt npOH:m.1;8.eUOCT:b 0~8Hl, 6UCTp0 paCT8T C aaepr11-

ei1 z Me.!lee qYBCTDlITeJII,Ha it Heonpe,IteJieHHOCT.RM 6ici(E). 
38.BllCIIMOCTI, llOJij"leHHbtlC ll3 3KCll8PID48HTa np0HHU88MOCT8it lI lilC OT­

Home!Uilt oT aHeprlllI [ra] npm3e)J.eHa Ha plic. 7. TSM lite _nao6p8l!teH!l pe­

:aym,TaT!l llO.n;I'OHKll pacqeTHbtlC KPHBWC llO,It axcnepHMeHTaJI:bH!l6, Ilapa.LflT-1 

Pll ,D;Byrop6oro 6apMpa, llCllOJII,30BaHH!l8 B pacqeTax, I1pllB8,It8Hll B ! 
T a6.7illU6 , 

I-la Ta6Jll1Ull B:11.IUIO, qTo pasHnua BllCOT rop6oB .rtByrop6oro 6ap1,epa 

~RB YB8JllNllBaeTC.ll OT TOpl!.fl K MyTOHmo, '!TO cor.11acyeTC.11 C npeii;­

CK838lllillMl1 MO.rteJin ,D;Byrop6oro Clap1,epa. 

0,nH03H8'1l:Hlil:i1 B!l6op cer.m .LapaMeTpOB ,D;Byrop6oro Clap1,epa (CMOTPll 

Ta6mmy) npe]:tCT8BJI.ll8T 8H8tn!TeJI:bHll8 Tpy;n:HOCTII. Hamn 8RCllepm.ieHTSJIIr­

Hll8 pe:ayJII,Ta.Tll Il01J:Tll H8TIYBCTBHT8JII,Hll K nap&ieTp81.i BTOpott SIM!l, TaK 

KaK B ll3Y1J:8HHOM .nnana:aoHe aHeprilll HaM y;n:a.eTC.11 YB8P8HHO Ha6JIIO,llaTI, 

TOJI:bKO o;:um no.u;6ap1,epHHl1 peaonru1c. IIp:e: B!ldope napaMeTpa En. MU 

:PYKOBO,D;CTB0Bam1CI, HHqx>pMall;llei1 06 aHeprHH B086y,Jt,lleHM CIIOHTaHHO 

.rteJillll{IIXC.ll li30MepoB li TeOpeTll48CRliMH coo6p8l!teHll.flMll O rJcyd:tme BTO­

poil SlM!l [ :n], BapUamlfII.W napaMeTpa nWg lt B M8Hl>lll6il CT8ll8Hli Eii MU 
ll0J11:,30D8Jll1CI, npn 110.n;I'OllK8 llOJIOllt8HM :,?830HaHCa npOHHUaeMJCTli, 

. Ilo CKOp0CTll B03paCTa!Il1.ll P(E) llO,ll noporoM MOJ!tHO OU8Hll'l'li 11apa­

MeTpu KPllB:liSH!l rop6oB. H8l1lli 8KCII"P:11MeHT8Jl:bHHe ):taHHlle (pnc. 7) 
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YIC83W313llT Ha TO, "iTO KP11Bli3Hll o6omc rop60B 6ap1,epa dJUl3Kll no ooco­

JlllTHOil Be.minme. 8TOMY He npOTllBOpe"iaT ,IJ;amme pea.KI.Um (n,J) [!3). 
Iloa'l'OM;y ·.ItJI,R: Iij)OCTO'l'l:1 B pac"ie'l'ax !iil npllll!IJllI liwA = t,wg. . 

Opn:eH'l'HpOBitO.l! npII BU6ope napaMElTpa EJp, CJIY'JtWlll i,ll8JIOMU11 B llO,Il;­

dap:&epHHX ytl8C'l'Kax 38.BllCllMOCTll P(E), KOTOpue MOI'YT 6U'l'l, CBH3WW C 

ll8M8H8Hli8M CKOpOC'l'Il Yl38Jmll:8Hl!H n:poHmi:aeMOC'l'li IIOCJI8 npeBll!ll8HlL'l 

ropda B, (llSO'l'Oiru IIJIYTOHM) ll !,18.KctiMyMU OTHO!ll8Hl1fl npo1muaeti!OC'l'ei! 

pfO /P 11 
, co.O'l'B8TCTBYJOinn8 Bapn:aHTll pactteTa 0603H8'I8HU UV.ippofi (I). 

lfM COOTB8TCTBY8T 3HatmT8.71l,HM paamma BUCOT ropdOB A 11 B: ~AS= 
= o, 7 M3B 'AJISi u238 u nopH,ItKa I MaB WIJI l!SOTOllOB IIJIYTOHM. IlOllllT­

ltll YPa.BllS!Tl> l:IX (Bap:iraHTU (2), L\As ::= 0 + 0,2 MaD) llPliBOMT K 3Ha­

tmT8JII,HOMY pacxox,nemm c OllllTOM. Ilpli E111 > EJ& BUCOTa ropda A 
,Il;OCT8TO'llHO TO'IWO onpe,IJ;eMeTC.FI II3 adcOJIJD'l'HOll B8Jlll'IIUill npommaeMOC'.l'll, 

06 3'1'0M CBD,lt8'1'8JII,CTDY8'l' COBII8,T.(81Ill8 HruilllX :rnatieHl!Ll. EJa C ,Il;8JIHUMU 

,D;pyrmc pelllCUHll [22). OueHKll BUCOTli ropda B !,~Hee onpe,11eJI8l!IIU, 0,IJ;­

HaKO, des 881.lfl'l'IIOI'O yxmuiemm COI'JI8Cl1fl C 3ltC11epl!M8lIT8Jll,ll1lMll .l\8H­

HUMR o P(E) :aemromy Efe, ¥'):tHO ·oo,l\HJITI> ne 6oJiee, ll8M na O, 3 i,lan. 
Ilo,IJ;dap1,epHlle yttaCTKii npoHmi:aeMOCT8ll Th232 y;a;oBJI8TBOpl1'reJi1iHO 

Olll1CUB8IOTCJI npu o;a;:imrutonux napru.1eTpax rop6on. Uoc1to,Th1,y B npo1m­
uaewcTH P ID Kpoiae peaouanca npn E '= 5, 4 It.an He'l' APYJ'UX ocoeien -

r--~" . , a Ha.zt8J!U10 ll3Mepemwil y-qacTOK pll BCJIS,ItCTDlle OOJII,IDOI! rum -
bVJ.'POIIIDl yaoK, TO Heonpe)J.eJleJIHOCTI, Hameil Oltemrn napaMeTpOB B CJ!Y- I 

-qae Th232 60,m.,me. O;a;HB.KO Bap:mmT EJR ,., E1& Hau I<ru-xeTca paayMHUM, 

'l'aK R8lt .ItJI,R: OJili3KOro SI,D;pa B peamtnn Th230 (ti, f) BUBO.It o He00.711,lliOP. 

BeJ.mtmHe llA& doJiee oqeBJmen [23, I3] . · 
9 

., 

IloKaaano, 11TO HaJilltJI!e lll:lfPOKOro ·1,laKCill,~f!.la P(E) rw32 B pai!oHe 

6, 3 - 6, 5 M3B. H8 lil0:st8T 6UTI, 00Ll'ICH8HO !Ill IW1iTpOHHOii IWHKypemrnei!, 

an Krut no.n6ap:r.ep1wil peaommc. Bepo;rTuo, ero upnpo.na, 1m1t II aH£iJIO­

rll'lHoro li!BltCliMy?.m B C.lr'f'iae Pu238 , CBfl3a!Ia C CY!ll3CTDOBmllleM p030-

H8HCHO!i CTPYICTY.P!.l B ceqewm ,pnonorJIOlllellll.ii [ 24] • ,. 
Ha puc.8 np1IBe,IJ;euu .n;8HI1lle o ceqemrn :pJTOJJ.eJ1emm 11 1war11I,mu:e1ITe 

:llll!30'l'pomm .ItJilI Pu 239• 3.ztecr,, ltrut ll B C.!JY'l88 'IeTHO-'!GTllUX H,IWP, B 

u.o;a;eJm omioropdoro 6ap1,epa ae y;itaeTca o.n;noape:.r.e1mo om1caTL n ce -

qemre H yrJIOBTD SJlll30Tl)Onmo g,oTo,IJ;eJiemm (CM. nyiutTnpttue Kpmi:ie)[25J 
ll3 3KCnepm.!SHT8JII,llO!l 38BllCllt!OCTll O.f(E} :II A) (E) 61:lJIO ll3BJie'WllO 

O'l'Bomeune npoimnae1t.0cTell P a12-/P 112-. 1Io.ny11e1moe · O'.momeHue (pnc. ~) 

m.1eeT qop:.sy npan:wn;noro peaomll!ca c mHPlilloll 0,3 :oa, pacnoJ10,.rJH-

I 
I ,. 
I, 

\ 

J\ 

L1 
I 
I 

l 
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Horo ~n: aHeprim 5,6 MaB, T.e. Ha 0,5 MaB mme nopora .zteJieHl1ll AA­
pa Pu2 9 [26] • 8TO CBM,It6T8Jll,CTBY8T O JIOKaJII,HOM B03pacTamm poJm . 

KaHaJIOB cc K'll' = 3/2-' 11TO MO.liU!O 06'.hl!ClmTI, CYJ!l8CTBOBaHII8M P830HaHCa 

npommaeMOCTll B aTott o6JiacTH aueprml. • 

Ha pnc.8 cpaBHRB8lOTCH .n;amme 06 yrJIOBott rumaoTpomm perummt 

Pu239 (r,J) ll Pu238 (n,f) [26]. 3TO C~aBH6Hrui npe,IJ;CT:38Jlll6'l' HHTepec, 

IlOCKOJII,KY ,Il;WIOJII,HOe (pOTO.It8JieHH8 Pu 2 9 ll ,It8JI8Hll8 Pu 238 p - ueitTpo­

HaMll nponcxo.n;nT tJ:epea o.n;im n Te lite KaHaJIU Kr, = I/2- H 3/2-. Ha 1 
cpanHeHwr CJie)\yeT' "iTO OTpm~aT8JII,HM yrJIOBrut al!l130Tpomm Pu238 (n. f \ 
npll 3I!eprm1 H8MTPOHOB 0, 05 - 0,2 MaB 06'I,JICIDI8TCH peaOHBECOM npo- t 
nmi:aeMOCTll K 1r = 3/2-. ' 

3AK_Jij'.l_tlEHl1E 

0Cl!OBIU16 pesy.ThTaTU Pa60Tll COCTOR:T B CTJ.8)Ull0!!19M. 

I. PaspadOTaHa MeTOJ.(1!.'<a l13Mcpemn'1 yr.r!OB!IX. pacnpe.n;eJieHHii OCKOJI­

KOB .n;e.'IeHmr .aa ocuoBe CTBKJTJtlllillX .u;eTeKTopoB [I2l. 
2. OOOCHOBaHa B03MO:itHOCTI, IJ3Mepemm yrJIOBUX pacnpe.n;eJieIUm oc­

KOJlitOB C qom,ruofi 8Hll30'i'pOillleil npll liCilOJI1,30B0Jllill "6eCitOH8'I!IO" TOJI­

CTIDC CJ!OeB .neJlllllleroc,g B9lll8CTBa. Ilo.nytte!W tpOPMY.;JH .n;JilI BBe.I{eHllfI no­

npaBOK Ha Ba:iUIID1 B aTIDC CJIYtIMX 8q;qi8KT paccerurna OCKOJIKOB. 

3. ilDOBe,I{eHU l13Mepem'JI yrJIOBHX pacnpe,u;eJieHml OCitOJ!ltoB qJOTO.D;OJie­

IUfil U238 ll Th232 J-JIYtiaMll pea.ruum F19(p,ct~), H8 IIO;D;TBep,ll;llBnma 

rrpeJ!mlL'{ Ha6Jl!l.!{8lilll 3Haq;J:T8JII,HOro BRJIB.Ita KBa,Iij)ynOJI&HOI'O qJOTO,IJ;e.r,.e-

HIBI ( 8], 
4. Brrepmm Bl:UIO.'IHeHH ll3Mepemm yrJIOBUX pacnpe.n;eJiemui OCKOJIKOB 

cl:OTO.n;eJieH:mr f1'ITll tJ:eTHO-tieTHiiX R]\ep (Th232 U 238 ,. Pu 238, Pu240 n 
Pu 242 ) u o;iHoro He~eTno-qeTnoro JI,D;pa - Pu239 B r,,ry6oKo no~oap:r,ep­

noil 06JiaCTll aReprml (ll8tmlI8Jl C 4 '5 - 5 t/,aB). 0.IUIOBP8MBHHO C yrJI0-
1ll:lMll pacnpe,ne.'IemmtAH miv.ep.<L,1CII BUXO.!t paa.K.UID1 (J, f). 

5. BIIepnue Ha,!{el!:HO ycTaHO:S.'ISU iprutT ItBa,IUJynOJII,HOrO ,I{eJ".eHIDi Jf.,!!;ep 

ll 113yqeHU ero CDOitCTBa - 88.BHCID,~CTb mt.,w,n:a D llOJIHOe ceqenua .ne­
JI8Hl.:H OT 3Heprmi: ll HYKJIO!ilIOI'O COCTWla H,)1Jl8, IloJzy'ieHa ouemm OTHO­

. lll8Hl1H cetieHIIii KBa,!{pynOJII,HOI'O ll ,Il;IIIIOJibHOI'O 4X)TOilOI'JIOll18Hllli, cor.r.a­

CYJ.)!J18.4Cii B o6JiaCTlI aueprmt 5 - 7 Ma:a C 8JieKTPO;a;mI&mq8CROi! Ortell­

KOH [2]. 
6. 3HepreTH118CKrut 38.BHCBMJCT!, yrJIOBltt pacnpeJJ;eJ'.ead OCKOJilCOB 
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corJiacyeTCJI c npe]tcRaaaaneM Mo.n;eJIH O.Eopa [rl ~ pacnoJIOJltemm: 
KaI-18.JIOB .n;eJI0Hli!I, B036YJK.D;aelt.WC B pearuum (~ ,J), . 

7. CoBMecTHW! aHaJll!3 .yrJIOBWC paqnpe.n;e.nemtll OCI(OJIKOB II Cell:eHllfl 
qJOTO.n;eJiemm 06HapyisIIJI pe3KOe HeCOOTBeTCTBile aHepreTIIll:eCKOit 88.BR­
CllMOCTll Ha6JllO.n;aeMHX BeJIWilil! c npe.n;CTaBJieHIUIMR 06 O,D;Horop6oM 6ap:&­
epe .n;eJiemm. 

8. II01taaaao, ll:TO B paMKax O.n;HoMepHoit M),D;eJin .n;Byrop6oro 6apr,epa 
c Yll:eToM .n;IIccnnawm aHeprnn .i:teJIHTBJII,HUX: cTeneHeif CBo6o.rui MOlitHO 
IlOJIY'll1Tb ~OBJieTBOpliTBJll,HOe OllllCaI-llle pe3yJJI,TaToB,aKcnepHMeHTa • 
113 aToro ru1a.'Ill3a y,ItaeTcJI ouermTr, BaitHHe napaMSTPll ,ItByrop6oro 6apr,­
epa - KPllBll3lll,l ll BllCOTll ero ropdOB, PaaHnua B BllCOTe ropdoB yBeJill­
TJliBaeTCJI OT TOplill It ILTryTOHlli) D COI'JiaCHn C npe.n;cKaaaHUSIMU, OCHOBaII­
HUMll Ha paci:reTax -3I!eprIDJ: ,Iteqx>p;.Jain~ C Yll:BTOM. OOOJIO'!BK [ I9], 

9. lIOKa3aHO, ll:TO Ma.KCl™YMfl B aHepreTWieCKOil 88.B:IICRMOCTH ruraao­
TpOlllill paaJieTa OCKOJIKOB ,n;JUI ll:8THO-ll:8THUX: JI.n;ep He MOrYT dUTb CJIB,It­
CTBllBM .TOJII,ItO KB8.3HCT~OHapHWC COCTOJIHitll BO BTOpoll J!?,18. KBaHTOBOe 
paCll18llJl8HHe 6apr,epoB .n;eJieHM .nrpaeT B HlC qiopMHpOBa!IIDI pemaIO!JlYD 
pom,. . 
· IO •. .I{Jm Pu239 Ha6JOO.n;eHa yrJIOBast aHliSOTpomm, npe.n;c1taaam1ast I'plllp­
qillHOM [ro). OdJiaCTl, npommemm 8.I-IH30TPOIDm - Ha 0,5 MaB Hll.l!te no­
p,'.lra ):t8JIBHM, He MOlt6T dUTl, och,JTCHeHa B paMKax "t,IO,Il;8JW O.n;HOI'Op6oro 
oap:r,epa .n;e.;remm, !IO CTaIIOBllTCJ! IIOHfITHOtl: B pru.max Mo.n;eJIH ,ttBy:"Opdo-
ro oapr,epa. · 

OCHOBHUe pesyJJI,TaTH .n;nccepT8.IU'U Ol!yOJirutOBa!lll B pa60T!lX [11, !3, 
!5, I6, 25] n .n;oKJia,D;IlBa.imc1, ua Me:at,IzyHapo,na0M 1t0Hrpe cce no JI.n;epuotl: 
qill3mte (Ilapu;z, !964), Mez.,eyHapo,n;m:iM cm.mosRyt'le no rp:ruume n xm.mn 
.iteJieHM B8an:&nCSypre (A;BCTpM, 1965),IY BcecOD3HOit MeJKBY30BCKOit 
ltO!Iqiepemurn no Teopnn 3JIBNleHTapH!l.X 11aCTllD; (Y.iltI'OPO.lt, !965)' MeEmy­
napo,IUJoi KOHq>epemum no 8J;8KTPQMal'HllTHHM BSrutMO,nefiCTBID!M (.Jly6ua, 
!967)' Me.Jll.ItYHapO,IUJOM CllMIIOanyMe no rJ;U3lute u Xlll,OOJ .n;eJiaHlill 13 Bene 
(Al!Cl'PHJI, !969). 
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ll~HH yrJIOBH8 pacnpe,IteJieBlIJI. 



·s 7 a ~. 
Em«,M3£ 

7 8 6 7 8 6 
V. l 
l• • 

O<tlleHUU fOI ,,,_re« ' 
'Ir· 

0
238 ""-~-1 -~-·::=:1--0 1/~ 

_ .. / ~ / 
""' ✓--_.,.- ,. ./ 

,lo ' ;,• 1 .4" j 

61 
11~ap11 

" .; i / I 
- !' ~ .-? 1 

~ f ' f 
1 ,d' _.., ! 

. -:1 -0 - ... : ,"' v· t .I 10 r ; 'Y .,. ,, , 10 t . "Yi1 
: .. / ' / -~j ' • ! 

10r / : / l.;.I 1t~/ t / t f 

~ I 
' II ;' .... f ,. 

m· 4 i I 

"( ✓,.'v,.,.~' ' - . t1; 

1~ ·~,,. j+ // -~ 
f01 h 1 i 

{rl f/, T f5J 
1 

/ OfO . 

I ' I 

.3 . t' / 1D' ,,-,. 

1ii i . 
\ 

w't-

+ 

i 1/ 

o'tt 

7 a 

6'c 

5 B~-6,5 5 ~B~ 6,5 E Msl'. .Bn 6,5- 5 f>n 7 a 
Pl:c.2. BDepxy ,!:tJii1 U 238 npmie,neHl:l KPRBlle aHepreTlltieCitOli SaBliCliMOCTll II0JIH0ro BUX:0,Ita Y (E ..... ) 

~ 
I 

:ra oro ltOMIIOHe!!TY.,. (E ... ,.), Yu (E ..... ,) n Ye (E .... ,}. CBeTJ.W:e sHa'liKn - pe3yJII,TaT1i1, no.nyqeHHUe c .n;eJISIIqe~CJI 
Ltm::OUl>D. TOJI.lllmJOl1 I MI'/IW. CM, TSMH!ile - C "0eCIC0He'liH0 'l'0JICT0:l!". Bmmy - .Iq)HBl:le :mepreTll1l8CK0:l! sa-
~ClD.:OCTll Oetiell.WI G.1 (E) ll ero X0M.ll0H8HT fS10 (E)' 611 (E) l'4 6'c(E). lllTpmc-IIYH.K'l'llP - .n;rumue paoom [4} • 
~im~ ( l:;, } , ( r. ) - ;ItEll!illile pnOO'l' lIJ j ll IS} , COOTDeTCT.BeHHO, ,llJL'l l'.Ba,Iij)ynOJII,HO:l! ltOMIIOH6H'l'li '1P~' 
Jr.~enu TJlll BB.PllW:ITa aRC'l'Pa.IIOJl!UUm Yc.(E,,,,u) B, coone,:,cTl3eH.Bo, 'l'Pll 1tpimmc G\·. (E). . i 



&fa 

fO 

O,t
4 5· 

u2ss 

J 1 •
1p r 
1\tf I 

1
11
1II 
11 

u23s 

f 
I 
l I 

--'t_µ..-d-f.l~ 

6 7,. · 4,5 5 &5 6 6.5 7 
E, M9o . E, Ms6 

Sc/61 
i 

0,75 

0,5 

0,25 

0 

Pac~3 : 38BllC:IM)CT1, . B/a nor/61 OT aHeprim qlOTOHOB .Mfl U 238• SKcnepnMeHT8JU>Hll6 . 

TOtnm, moCSp.!:ll!temrue 3Hallltru.m ( O ) • ( 0 ) , ( A ) , ( X ) - ml pa.6oT Ha MOHOXPOMaT11'!6CKllX 

~ - ICBBHTax [a]. lrG]. [11]. (ra], cooTBeTcTBeHHo. · 

-<n 
I 



S/o 
75 

50 

25 

.;.. 17 ,-

-. r/S 
0.3 

- 0.2 

0.1 

o r-t,-'--'--t----'..:::::..~-4-r~_____.::---,~~~ 
7 0 

30 

zo 
10 

0 t-·-:----L--!;---A-:---+------~-==--'--
6 

2 

pu238 

7 s 0 1~~5;----'--:C--L..-~-1---~--'-:::-....-'­

t5 

ID 

5 

;6J 
pJ'O 

0 1-----.,-,.~--==--+--'----'~-,,::::::::::. 
7 

3 

2 

6 

(s6"J 

pJ42 L 
7 ' 6 

E,M36. 

1.5 

0.5 

7 
0 

3 

2 

I 

7 0 

3 

2 

- 1 

70 
3 

2 

7 
0 

Pnc. 4. axcnep:nueaTam,1we ~aruw:e o Sa.B:UC1™0CTll OT aneprH11 
qic>TOHOB oTnomennll 1toaqxj)ImUeHTOB yrJioiioro pacnpe~e.nemm B/ a 
B c/n li 61 (llOCJie,JtiIOro B 11.POllSBOJll,Hl:DC e~IDU!llU). Em - no­
JlOzemm MaitC1WY?49. 8Hll30Tpomm, T1 ":" nOJ10%enze .ea6.ui.ttaeooro 
nopora <!OT0.1teJielll1ll. 



- I8 -

II 
l \ S/a I I (nw,o>liwu) I 

[ \ I fi _fil_ 

.30f- 8/a I /h '9 6JCt 

· (nw,o =nt.,J,,) I 

I ., I • ' . 
20 

10 
I I .//+ '""1 

'liJ10 

I 
o 1 1 , 1 .....__ , I 

'r, Eio E41 
· I i f 

4~ _ _ 5 5,5 6,0 E,Ms& 
PI,Ic, 5. IIpm,,ep pac,:ze'.J;'a .n;emlll!OcTll n rutll30Tpo-

mm q:o-ro.n:eJieriwr. Pacti:eTu npoBe,n;ellli lJ paMitax 
UO.D;eJlll · o.n;iIOrop6oro 6ap1,epa ;:teJie1um. co c.,1a.D;y­
IOUiID.t ua6opou napaMeTpon: Ej° = 5,5.Man; 
I1w.,/2r. .. O,I Man: 0,!25 MaB :a 0;!50 twn: II . 
E:f .. 6 Lbn; hw11/21i n 0,!25 MOD; Ix, = rrf = 
rs 30 ~B; ijf a 20 ~B, 

I: ';;,1, 

f 
l 

V(;<) 

EJ11 

EJB 

Err 

- I9 - . 

B 

~~-----------'r--.X 

Pnc. 6 • · BBepxy - ax:er1.oTHtlec1toe mio6p8llteHHe 
,n;e1p0pMupoBrutu0I'O nepe.n: .n:e~eHll8MJI.IUla.o napa­
M:3TpoM .n:eqiopMaWlll X • BHI13Y - OX8M8.Tlili8Cl(08 

miodpruieHBe ll0T8H~Horo dapDepa ,ll;8.IIOHWl 

0 ,ll;ByM/1 MaKCm,iyMaM!d A 11 B, 



!Jio f ~tlZ ' A--J U Z3S ·" - - - - t 
I 

7 
~drfi r . J 

r I I I r V 
7 

'~ ... I. r-•~ - 7 
7 /' i 

11f~,a5~ v+ ./I 1/ · r .J 

j 
I· I rt I. YI I I f . I , I , I 

◄ 10 

tti't· t- 11- t .II. ·t / +1, t/ -l 

... 
fO 

I '' I Fr/ 
,,_ 

Pio 
P1110 

I. \ I \"\ I 

\ b' "'I h 

to~ \\ t ~ 
t 

1 I I I\~ ~, -~. ~lu. ~ -I ~ I I -.~&A N I 5 6 s. . 7 5· 66n 5 6 Bn5 5 Bn 7 6 Sn 7 

Pnc. 7. Cpannenne npoHimaeuocTeft P10 n P11 ia me 0T110melilltt, no.nyqewmx 113 a1tcnepHMeHTa 

(TOJICTHe CIIJIOlllH!le JilllU!l,l) ll pac"l:eTa (mTpUX-nymtT:up). J.(Jr.q u 2~8 li Pu240 llPliB9,It9Hli ,ItBa. 

BapllBHTa pac"l:eTa. 3Hatmru.m (o) ll (o) 1!306pa:iteHH OTHOW6Hl:Ui plP /P 0 ~- pa6oT [I7] n (rs] • 

N 
0 

I 



- 21 - . 

s, I • s . 
HfupH I 

:=l. 

ID ...-l 
EJ~ 

I . ,,, 
' / 10-f' I _.,., 61 

I s~ 

I 
I ,oz 
I 
I 
I 
I 103 

I 
lln,lla · I 
. D.' __ _:_ __ +--- ..... , 

I ' 0.2 I 
'I. It 

0 

- 0,2 

0,4 
3/Z-

p t. 
n0-
p 3 

2 

I 

05 6. 7 
E., fhf, 

Pnc.8. BBe~y - a1tcnepmJellT8JIJ,li8Sl 38.BJ;ClliWJCTJ, C8"48HWI ~'I-0-

,1{8JWHM Pu2 .9 (CIIJ10lllH8JI JilllIM). cpaammaeTCSI C p83lJll'>TaTa:.m 

pact1eTa B pll1!Itax MO.l{e.llll o)tlloropcforo 6ap»epa (IIYBRT\IPHWI Jm­

mm): B cpe)tlleil 11acT11 npnBe.v;esu peaym.TaTu adaJ10rl11ml:IX cpan-,;. 
neliBll )tJUI 1toaq$mneuTa aIIl!3<>TPOmm. · Bal'l3y - asepreTlN8CKM · 
38BllCJm>CT1> OTHomelllill npommaeMOCTeit.daplrepoB A8.Jie.BJ!II Amt 
lUUlRJW:B C Kjr = .. 3/2- ll I/2-,, IIOJIYllSBBWI BS 3ItCII9Pl!M8B'l8.IIIdIHI: 

. ' . . . . ; -
.v;ammx. 



- 22 -
,,_ 

Jl11TEPATYPA 

I. Eop o. Kom:[iepeHUM !Id Ml1PHOMY lIC!IOJih30Ba!IllR) aTot.uioii 8Heprnn. 
ieHeBa, 1955,___g_, cT:--.I58. iliII31.mTrH3, !958. 

2 • .Uan11,noB A.C. "Teopu,r aTOMHoro Mra". 4lH3MaT!'II3, M., !958, 
CTp.422 •. 

3. E.J.Winhold; I.Halpern; Phys. Rev.;...!Q2.., 990, 1956. 
4. L.Katz, A.P.Baerg, F.Brown. Seo. U.N. Int. Conf. on thePUAE 

(u.n. Geneva, 1958),...12..., 188, 1958. 
5. H.G. de Carvalho, A.G. da Silva, J.Goldemberg. 

lluovo Cimento,..J.!l., 11311 1961. 
6. J.P. Conner, n. L.Hcnkel, J .E •. Sim tnons, Bull. Amer. 

Phys. Soo., II,..JL., 234, 1959. 
7. Baa1,, A.tt., I{ymmona 11.M., Jiaaapena Jl.E., HlIKHTIDia H.B., 

CeMSHOB :n .A. Tpy:IU:l BTOpoii Mel!\ll.YHapo.JUiOH KOHqlepemum no M11pHOMY ' 
l1CIIOJll,30BaHHR> aTOMHOii :meprlill. M. i ATOMI13,naT. I959. If CTp,362. 

8, B.Forlonan, s.A.E. Johansson. Nuol. Phys. ,..1.Q_, 136, 1960, · 
9. E.Takekoshi, J. Phys. Soc. Japan1J!L., 2129, 1960. 

IO. J.J.Griffin. Phys. Rev. 116, 107; 1959. 
II. Co;maTOB A.C., EotJapona 11.E,, CMUpemcIDI r.H. ma, 5,226, I968. 
12. IIepeJlllt'IIH B.Il., TpeTMKOBa c.n., 3B..tpa J;. IlT3, 4, 78, 1964. 
13. HrHaTIOK A.H., Pa6oTHOB H.C., Ct.rnpeurum r.H., Co;utaTOB A.c •• ,, . 

I.l;memoK · Kl,M. lir3T~, 6! , 1284, I97I. 
14. J.I.awson. nuol!!OI1ios, 10 f 110.11', 61, 1952.. . 
15, Pa6oTHOB H.C.., Cw1pemttm r.H., Co.1!.rtaToB A,C., YcaIJeB Ji°,H., 

KanIIua c.n., U1meHR>K Kl.M. flqi,.Jl_, 508; I970. · 
16. Co;maToB A.G., A.neKcrumpona 3.A., l'op.neeBa JI,,u., c,:mpe1mmr r.H. 

I7, 

IB. 

19. 

20. 
2I. 

H<1i, I 1 471, 1965.' •. 

A.14ti.n£erdin1, L.Fiore, C,Ramardino1 11,G. de Carvalho, ·w.Wtllfli; 
Iiucl. Phys., A ·123, 664, 1.969, . . , 
Jl.i;t.B.HoyJiec, A.M.Xrut, B;JJ,;r..I<pocc. HsBeCTIDI AH CCCP (cep, qJJ13U-
tzeCKM),. ~~'; 1627, 1970. . 

V.U.Strui;'inoky, S.Bj1"Ilhollll; Int. Simp. Nuol, Structure, 
Dubn11, 1968. 
J.E.Jqmi, Int. Simp. Nucl. Structure. Dubna, 1968. 
V.11.Struti.nsky·, s.Bj1"Ilholm, Ruel~ P'iya. A. t3G, 1 , 1%9. 

- 23 -

22. B.B.l3ack, J.R.Bondorf, G.A.Otroehenko, J.Pederaen, B.nasmussen, 
nl'bys. and Chem. of Fission" ( IAEA, Vienna, 1969), p.351; 
H.C.Br1tt, s.Durrnett, J.D.Cramer,' p.375; 

23. A.N.l3ehkam1, J.H.Roberts, w.r.oveland, J.R.Hu:lzsnga. 
Phys. Rev. ,..17.L, 1267, 1968. · 

24; HmxruroB E.C. j Karu!T0H0B M.M., IleitapI, M.H., nwmapeB H.M., 
llieBtJeHRo B.r. XX e~ero,ItHoe coBemaune no R,Itepuott cneRTpoMeTJ)mt 
H CTPYltTYPe JI,npa, Jlemmrpa,lt; ±970. 
E~C.HnricauoB·, Karut:TOHOB H.M •• JiasyTHH E.B •• III!cRapeB H.M.' 
illeBtJeHI<O 0,H. Il@,.JL, '682; I970, 

25. Co;maTo:a A·.c~, Unnemott IO,M. ,- CM!Ipeururn r.H. n~. II , 992, !970. 
26. ~OpoT!lHR0:1! Il.E.,. ny6poBruta C .M., . 0TpomeHR0 r .A., lllnrHH B.A. 

· mi,.1.... 479, 1966. · · 




