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U'}l.P.ffliq}l' cus QUV~'-1.U!rll trqnti w trt~ .'..lU$UqEN,Utr 

~tqnr'tltrn ~uau~ITU'u ntiuntill''uUUnrntwlanti'uC 4,5 ~t'-1. ITU~Ull­

ITUl l;'utr%USfl"l UMtlUl:IUSl!'u :iinsn'u'utrll UQ'lt8ntil<>SU'u SUq 

'-i.t'UUALmp upfnL4'ubpny ~wmywumywb' upfnL4WJp'u :PnmntunLLU~W\i 

awnwqwJ@YbL t wpqbLw4wJp'u t -pqwumubpp ~'ufny, 4,5 ~ti.l. uw~uw­

uwJp'u tubpqpwjny: 0LUOLUUwuppybl b'u ypuunLmp upfnL4P PWJPWJOLU 

~um qw'uqywbp bpb~ lw~w4gywb pb4npubpp, rul~bu '\Judi. eruwp pwdwu· 

uw'u nl-4nlp'ubwp ~b~pbpr.: 

t:puw'1t1 ai t1qJ1ltWJl' t1\•umt1mnLm 

t;plLw'u 1990 

• ~ln~p'\Jp wuy. nw~pnLup puumpmnLm, lbupuqpw~ 

c UeHTpa.ilbHblii H3Y'IHO-HCCJ1eAoaaTC.11i.c11Mii otHCTM r y T MH1$1opMiUtHM 
H 1eX HMKO-:MIOHOMM'leCKHX MCCJICAOB3HHM no 3TOMHOM HayKe 

" re•.HMKe (llHHHaTOMMH$OpM) 1990 r 

~ccne,l\OBaH111e B3aHMO,l\etlCTBlllfl qaCTllll.l npOMe~yTOl!HbCC sHeprK~ 

c fl~a.Mlll Ilj:Xl,l\CTaBJifleT B03UO~HOCTb 1113yqaTb CBOWCTBa f!AepHOtl ua­

Tepi.u1. He1rn.i10B~Hoe MeCTO B 3 THX 111ccJJeAOBaHlllHX yAeJieHO aKcnepw­

ueHTaM, B KOTOpblX B KOHeqHOl.I COCTOHHKlll per111cTp111pyhlTCfl M8CCl/IBHlie 

rrpo;n,yKTli paaBaJia f!.l\pa [I-61 • B 0Tnwq111e OT o6blqHoro npouecca 

,l\eJiettlllfl, KOT Opliti npOlllCXOAlllT Ill npH Hl/l3KlllX 3HeprlllHX, npK npowe­

)l(yTOl!HblX 3 HeprlllHX HaUJllOA8IOTCf! CJ1yqa111, KOrM cyW.!apHaH uacca 

.l\BYX per111cTp111pyeMblX OCKOJIKOB 381.leTHO MeHbille M8CChl H,llpa M111meH111, 

l!TO CBH,l\eTeJibC TByeT 0 60J1billHX HYKJIOHHblX IlOTepHX [7-91 • i1pOL{ecc 

6111HapHoro ,l\eJJettlllfl, conpoBOr.i.l\aIOU(Hi1Cf! 6onbWHUlll H.Y KJIOHHblt.rn noTepf!-

MH, nony l!lllJI Ha3 Batt.11e " Violent fi s sion " (IO] • KaK CBl/l,l\e-

TeJLbCTBYKJT 3KCIIepH!.!eHThl [ 7,9] , Ben111q1rna HYl\JIOHHblX IlOTepb B Ta­

KOM n pol.{ecce M Ol!<eT ,l\OCTl/lraTb 3Hal!eHllli1' He 06XOAl/lMblX Mfl q,optrnpo­

BaHl1fl TpeTMrO M8 CCl1BHOro OCKOJIKa. B03MO~HO, qTQ B nocne)J.HeM 

cnyqae Mli l/IM eeM ,lle JIO c p a 3B8JIOM fl,llpa Ha Tplll OCKOJIKa, O,l\J/lH H3 

KOTOpblX f!BJif!eTC fl f!,lle pHO HeCTa6111JibHblM Ill pa3BaJI.11BaeTCfl Ha OT ,l\eJib­

Hble HYKJI OHhl Ill JJerl!al1ill111e fl,llpa e!;le Ha C T aAlll ~i ycKopeH.11fl Macc.11BHblX 

OCKOJIKOB IlO,l\ ,l\e i1CTBllleM KYJIOHOBCKlllX ClllJl [ll,I4] . 
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B onpe.l(eJ1eH.1rn CBH311 npouecca 11 Violent fission 11 c pa3-

Ba.JIOM H,Z\pa Ha TPl1 OCKOJ!Ka npe,l(CTaBJIHBT HHTepec IlOHCK ,Z\8Jl8HHH 

H,Z\pa Ha TPH CTa6HJl1>HblX OCKOJIKa. B 3KCll8PJ1M8HTax [7,8) IlOKaaaHo , 

qTO Ha6nJO,Z\aeMbli.1 B HHX npouecc ,Z\eJleHHH Ha TPH CTa6J1JIDHblX OCKOJl­

Ka rrpo11cxoMT 6011ee qeM Ha n opR.l\OK pea:e npouecca 11 Violent 

fission II H qTo BepOHTHOCTb o6owc npouecCOB B03pacTaeT c y:ae-

1111qeH11eM 3Hepr1111 HaJieTaIOmMX npOTOHOB. 

B npoBe,Z\eHHblX ,l(O CHX nop 3KCrrepHM6HTax B KaqecTBe HaJieTaiom11x 

qacnu~ 11cnOJ11>30BanHC1> npoTOHbl 11 H.l\pa. B HaCTORmeM sKcnep11MeHTe 

HCilOJl:b30BancH rryl!OK x - KBaHTOB, l!TO MOJKeT .l(aTI> ,Z\OilOJIHHTeJl:bHYJO 

HH~OpMallHIO 0 Ilp11po.11e HCC J! e,l\yeMoro HBJl6Hl1H [I3J 0 

I. MeTOMKa aKcnep11MeHTa 

M3MepeHHH npoBOMJIHCI> Ha rry~Ke TOpM03HhlX t - KBaHTOB Epe -

BaHCKOro 3JleKTpOHHOrO CHHXpOTpOHa c rpaauqHOi1 3Hepr11en 4,5 TuB. 

06nyqan11cI> cno11 WOT03MYJJ1>CHH, 11MnJ1aHT11po:aaHHOi1 H.l\PaMH 208 Bt, 

l13rOTOBJJeHHOi.1 B Pa,zuieBOM HHCTHTyTe l1M.B.I'.XJIOIIHHa (r.JleHHH -

rpa.11). MCilOJ11>30BanacI> ¢ 0T03MYJl1>Cl1H THna Il90 Tonm~HO~ tVIOO MK. 

nJIH IlOBb!llleHHH nopora qyBCTBHTeJII>HOCTl1 WOT03MYJJ1>Cl1l1 ee nepe.z1 

n pOHBJieH11eM o6pa6aThIBaJ!l1 1%-hlM paCTBOpOM r11.11p011H30BaHHO~ JKeJia­

THHbl [IS] • KOHTpOJIDHble l13Me peHHfl IIOKaaaJIH, qTo nopor 4YBCTBl1-

Te JII>HOCTl1 o6pa6oTaHHOtt TaKHM o6pa30M 3MYJJ1>Cl1l1 COOTBeTCTByeT 

MaKCHMaJ!l>HblM l10HH3allHOHHbIM IlOTepHM wparMeHTOB C 3apH.l\0Mz = 10. 

3 To 06ecneq11:aaeT ITO.l\aBJieH11e WOHOBb!X co6b!T11~, Bb13B?HHblX pacceR-

HHeM OCKOJIKOB Ha H.l\pax ~ N 0 • BXO .l\HmHx B COCTaB 3MYJl1>CHl1 . 

KpoMe Toro, BhlCOKH t'i nopor llYBCTB HTeJJ:bHOCTH noa:ao11ReT o6Jiyqau 

:JMYJ!hCHIO IIOTOKOM 11 - KBaHTOB BblCOK OM HHT8HCl1BHOCT~1, coxpaHHfl 
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npH 3TOM B03MOlKHOCTb ee npOCMOTpa. ,Unfl yqeTa a<lJ1>eKTOB,CBH3aH­

HblX co B3ru1MO,l(et'icTBHeM ~ - nyl!Ka c fl.l\PaMH cepe6pa l1 6pOMa • 

o6nyl!aeMaH CTOnKa CO,Z\epJKana TaKJKe CJIOH 3MYJIDCHH 6e3 BHCMyTa. 

H11JKe npHBO.l\HTCH peayJlbTaThl o6pa60TKH .l(aHHhlX, nonyqeHHblX Ha wo­
T03MYJJ1>CHH, o6nyqeHHOtt nOTOKOM TOpM03HblX t - KBaHTOB, paBHblM 

"V roI2 3KBHBaJieHTHblX ¢ 0TOHOB. 

n. Pe3yJJ1>TaTbl 3KCnep11MeHTa 

Mccne,Z\OBaJIHC:b C06blTHH, CO,Z\epJKBJl(He ,l(Ba l1 6011ee OCKOJIKOB ,l(e­

JieHHfl. ,UnH K8lKAOrO c06blTHH onpe,l(eJIRJlaCb cyMMapHafl AJJHHa TpeKOB 

- R • B peayJibTaTe oopa60TKH 1284 OHHapHblX COOblTH~ B 3UYJI1>CHH 

c5e3 Bl1CMyTa l1 420 611aapHblX C06b1Tl1~ B 3MYJl1>CHH, CO,Z\epltcaJJ(ei.1 BHC­

MyT, 6hlJIH nonyqeHbl pacnpe;J.eneHHR no cyMMapHott .ZVIHHe TpeKOB,KO­

TOpble npe ,Z\cTa:aneHhl Ha p11c. I 11 2 cooT:aeTCTBeHHO. Cpa:aH11BaH aTH 

;n.Ba pacnpe,lleJieHHH l1 npeAnOJiaraH, qTO Bee C06b1Tl1H c R ~ 5 MK 

CBH3aHbl c H.l\PaMH Ag l1 Br • MOJKHO nonyl!HTb pacnpe,Z\eJieHHe 

no R ,l(Jlfl COOblTHi.1, CBH3aHHblX TOJlbKO c BHCMYTOM. COOTBeTCTBy-

JOt:tee pacnpe;lleJieH11e npe,Z\CTaBJleHo Ha p11c.3. 

.l(JIR BblAeJieHHH co6blTHi.1, KOTOpble MO~H~ 6hlJIO 6bl CBH3aT1> c npo­

uecc CM II Violent fission II. o6pa60TaHO ISO C06blTHH c 3Wl6THO~ 

H6KOJ!Jll1HeapHOCT:blO. 8TH C06b1Tl1fl 6blJIH Bbl,l(eJieHbl B pe3yJl1>T~Te npo­

CMOTpa 1300 nonei.1 3peHHH !13 o6mero KOJI11qecTBa 14000, ox:aaTblBa-

10mero BCIO o6nyqeHHY~ oonaCTb WOTOSMynbCHH, CO,Z\ep~ameA BHCMyT. 

Ha p11c.4 npe;n.cTa:aneHo pacnpe;u.eireHHe no R MR Tai<mc coe5bl -

THtl. Onpe,Z\eJIHJIHCb cpe;n.HHe (<RI") l1 IUHpHHa pacnpe,i:ieJieHHH Ha no­

nyBhlCOTe ( t. R ) AJIH KalK,Z\Oro 113 paccMOTpeHHhlX Bblllle KJiaCCOB COObl­

TH~. Peaynl>TaTbl npMBe,i:iettbl B Taon.I 
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T a6m.1ua I 

Cyuua MHH TpeKOB ' 
Ag, Br Bi Bi 

xapaKTe p.11c TH Ka (MKM) ('II.WM) HeKOJIJIHHeapH. 

(R"7 ± l5(R) 4.5 ± O.I I5.4 ± 0.3 I7.7 ± 0.4 

AR ±. O.(AR) I 7.3 ± O.I4 I3.0 ± 0.5 I2.7 ± 0.7 

B CJIOe 9MYJI»CHH, CO,llepmru11ea BHCMyT, BO Bee« o6nyqeHHO« o6nac­

TH 6HJIO 06HapyEeHO 70 TpexJiyqeBh!X C06HTH«. qacT» .1'13 9THX co6u­

TH« MOrJia 6HT» .l'IM.l'ITHPOBaHa nepepacceHHH8M OCKOJIKOB 6.11HapHoro 

,l(8JI8Hl'lfl Ha H,l(pax A~ H Br • XapaKTepHblM MH 9T.l'IX C06HTH« HB­

JIH8TCH TO, qTO MHHa OAHOro .1'13 TpeKOB, KaK npaBHJIO, 3Eil48THO 

npeBbllllaeT MHHH ABJX APYI'.l'IX. TaKMx co6HTHtt OKaaanoc» I9. B oc­

TaJI»HhlX SI co6HTMflX MMHH TpeKOB OKa3aJIMC» co.11auepHMblMH. ~oTo­

rpaql.l'IH O,l(Horo .1'13 TaK.l'IX co6uT.11« npe.llc.TaBJieHa Ha p.11c.S. 

Ha p.11c.6 np.11Be,l(eHo pacnpe,lleJieH.11e no R TpexJiyqeBh!X co6HTM« 

c COH9M6pHMbllo!H ,l(Jl.l'IHaMH npo6eroB OCKOJIKOB ,l(8J16HHH. 

MauepHJIHC» TaK~e yrJIH ~ M8E,l(y COC6,l(HHMH TpeKSMl'I B TaKHX 

co6HTHflX. CoOTBeTCTBYIOII\66 pacnpe,lleJieH.11e npHBe,lleHo Ha p.11c.7 • 

.llJIH co6HTH« TpO«Horo ,l(efl6HHH (TpexJiyqeBue C06HTHH c TpeKaMH 

COH3M6pHMO« ,l(JIHHH) H3M8pHJICH TaKEe napaMeTp H6KOMIIJiaHapHOCTH K • 

onpe,l(6JIR6MH« KaK paCCTOHHHe OT BepmHHli C06HTHH AO IlJIOCKOCTH ' 

npoxO,l(Hll(ett MeE,l(y KOHJ.taMH TpeKOB. Pacnpe,l\6JI6HH6 no BeJIHql'!He K 

IIPHB8,l(6HO Ha p111c.8. ~OTOrpaql.l'IH 0,l(Horo .1'13 Tpexny1rnB-WC C06HTH« c 

8aM6THO« H8KOMilJiaHapHOCT»ll Ilp.l'IB8,l(6Ha Ha pHc.9. 

6 

B Ta6n.2 np.11Be,l(eHH cpeAHHe aHaqeHHH nepeq.11cJieHHhlX Bhlllle Be­

JIHqHH, llOJiyqeHHhlX H3 pacnp6,ll6JI6HH~, npe,llcTaBJI6HHhlX Ha p.11c.6-8, 

a TaKE6 3HaqeHH6 WHPHHli 9THX pacnpe,ll6JI6H.l'la Ha llOJIYBHCOTe. 

Ta6m1ua 2 

R , MKM "f , rpSA K ,MKM 

<x> ± 6< x7 29 ± I IIB ± 4 0.4 ± O.I 

Ax ±SCA x) I7.2 ± I.7 63 ± 4 2.I ± 0.2 

Mli Il pOBO,l(HJIH C paBHeHH6 pe3yJID TST OB HaCT OHJ!le a pa6 OTH C ,l(aH- . 

Hl:&H pa60TH ( 6) ' r,l(e 1113yqaJIOC» B38.l'IMO,l(eacTBHe npOTOHOB c attep­

r.11e« I raB c H,llpaMH ypaHa, HHilJiaHTHpOBaHHblMH B H,llepHyll 3MYJI»CHll. 

Ilp.11Be,l(eHHHe Bhlllle pacnpeAeneHHH (p.11c. _ 6-~) ~oxou Ha pacnpe;AeJie­

HHH COOTB6TCTBYllll(HX B6J1HqHH, nonyqeHHHX B pa6oTe [61 • KaK H B 

cJiyqae [ 6] , cpe,l(Hee aHaqeHHe cyMMH npo6eroB TpOL!Horo ;AeneHHH 

< R Tr> 3&46THO npe.BbllllaeT aHaJIOrnHyll B8JIJ41lHHY MH ABOaaoro .ne­

JieHHH < R rf,) (<R</F (I5.4 ± 0.3) MKM, < R1p)= (29 ± I) MKM,'ITO 

CBH,l(eTeJI»CTByeT 0 TOM, 11TO cyMMapHaa KHH6TH116CKWI aHeprHH OCKOJI­

KOB TpOL!Horo ,neJieHHH 3aM6THO npeBbllllS6T COOTB8TCTBYllll(Yll B6JIH1U!Hy 

MH ABO«Horo .neneHHH. SaueTHM, O,&HaKO, 11TO cymecTByeT H onpe -

,l(6J16HHOO OTJIH11H6 HaDllr1X pe3yJI»TaTOB OT peayJI»TaTOB paClOT!i [ 6] • 

0THOl86HH6 o6mero 11HCJia Tpoaawc C06HTH« c OCKOJIKaMH COH3M6p141lOI 

MHHH K 11.l'ICJIY BC6X 6HHapHhlX C06HTH« Ha H,llpax BHCMyTa B AaHHOI 

paCloTe (0.9·I0-3) aru.teTHO npeBHWaeT 3H8116HH8 aHaJIOrH11HOl B6JIH-

11HH!i, noJiy11eHHO« MH H,llep ypaHa. B pa6oTe [6). 
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503MOlKHO, 'aTO CBfl3aHO c noporOBb!M xapaKTepOM npo1.1ecca TpOHHOrO 

A6116HHfl, KOTOphlH IlOATBep~AaeTCfl B 3KCnepYiM6HTCIX c TfllK611hlMH flA­

paMH, rAe B KaqecTBe HaJleTalOll\YiX qaCTHJ.1 HCil011n30BaJ!YiCn npOTOHhl 

pasHblX atteprni-1. B 3THX aKcnepYiM6HTax np11 nepexoAe OT npOTOHOB 

c aHeprHe~ I I'aB K npoTOHaM c atteprHett 2 raB Ha61110AaeTCfl pesKHH 

CKaqOK ceqeHHfl TpOliHoro A6116HHfl. Bosuo~HO H TO, qTO 3TO flBJifl6T­

Cfl npOCTO C116ACTBH6M pa3JIHqHfl 3~~6KTOB Ha flApax BHCMyTa H ypaHa, 

npyrWM OT1!YiqHeM pesyn»TaTOB CpaBHHBa6MblX 3KCil6pYiM6HTOB flB11fl-

6TCfl TO, qTo ru11pHHa yrno:aoro pacnpeAeneHHfl B ttaruew cnyqae 6on»­

me' qe11 B pauoTe [ 6] ' qTO TaKlKe' B03MOlKHO, flBnfleTCfl cneACTBHeM 

yqaCTYifl B peaKL.,;rn 6011ee BhlCOK03H6prwqHb[X qaCTYiJ.1. Jlnfl BhlflBJI6HYifl 

noporoBblX a~weKTOB Mhl npeAUonaraeM rrpoBeCTH Yi3MepeHHfl TaKlKe c 

rryqKOM TOpM03HblX ~OTOHOB c hl BH»meU rpaHwqttoli aHeprRett. KpoMe 

Toro, B HaCTOH~ee BpeuH rrpoBO.ZU.iTCfl 6onee TmaTen»Hafl o6pa6oTKa 

c;06blTYiW 6YiHapttoro ABJJeHYifl c J.161inl0 BhlA8J16HYifl C06hlTYii.1, .1rnaccH -

tQYil.1YiPYBMbIX KaK 11 Violent fission''. Kruc coo6ma.nocn, B pa6o -

Te [ 6] HadnJOAanocn COOblTYi6 c qeThlpnMfl Tp6KaMH. B Hamett )](6 pa­

OOTe naunJOAaJIOCn OAHO ITRTYinyqeBoe C06blTWe. Ha PYiC.10 rrpYiB6A6Ha 

tiJ OTOl'pa<iJWff 3TOrO C06blTYiff. 

B 3aKJllOqeHwe aBTOpbl OJiarOAapflT A.E.AHOITOBy, r.E.ConflHHHa, 

:i .!l.~Yi1!aTOBa, H.B.MarpaA36 sa ITO MOm» Yi IT OCTORHHhlH HHTepec H 

pa6oTe. AllTOpbl 611aroAapRT Ta HJKe A.fll.AcaTpHH H C.JI.,lla:aTRH sa 

ITOMOm» B rrpOCMOTpe cnoeB ~OT03MY11nCYiYi. 
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B .l1.3AXAPOB,P .Ji .KABA;10B, 0.4/.IIOI'OCOBA,B.C .norocoB 
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