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lioBeCTHhie BO JIBTepaTyphl [1] npeMemn,Ie pacnpe]\eJieHlIJl co6blTHH 

aµ_epHhIX peaKIJHU CHHTeoa, lIHHIIIIBpoBaHHbIX MIO0HOM B C.MeCH ll0OTOJIOB 

nonopoJJ,a, xouequo, npam.m1,uo orrnc1,rna10T ycpe;n;ueuuyro xapTHHy npo
ncxoµ_JIIll,HX JIBJieHHH. Ycpe,1v1enne B HeJJBHOH <fmpMe npoHCXO,IJ,HT no co-

6hITH.llM, HJIHIIHHpOBaHHbIM MH0fHMH MIO0Ha1vrn, 11 npHBO):\HT x HX 0.KCTI0-
11eHIJllaJlbHhlM oamICIIM0CT.llM. ,IJ;JUI co6b1TllH, HHlUJ;IInpoBaHHhIX JIHA_JIBHAY

aJibHhlM MIO0HOM, xapTima conceM ;n;pyraa:. HaJI6on:ee Harm1;n;na II oqean

JJ,Ha ona ;JJ,JIJI cnyqae: CMecn geiiTepII.ll lI TplITll.ll npn TIJIOTH0CTH :>KH;JJ,KOro 

ao,qopo,qa, r;n;e CKOpOCTH o6paooBaHH.ll MOOOMOJieKyJI 11 n,qepHhIX peaxn;ni 

HaMHOfO 60JihWe CKOpOCTH pacna;n;a MKJOHa.. PaccMOTpHM HeCKOJlhK0 Bap11-

aHT0B. KottxpeTHO 6y,qeM roaopIITh o BpeMeHH0M pacnpe;n;enemrn ueiiTpo-

HOB OT peaKIJlIIl 
· r-- 4Heµ+n 

dtµ ___ ..___ 4He + n + If 
(a) 

(6) 

IlycTh MIOOH ue pacrra;n;aeTc.11 ( cxopocTb pacrra;qa ,\o = 0 ) n ne npn

nnnaeT x renmo B peoynhTaTe n;n;epttoi peaui;nn a) ( xoocpcpmi;nenT npn
mmamrn w = 0 ) . Tor;n;a nocne ocTanoBKH M10ona B cMecn ;qeuTepll.ll u: 
TPIITH.ll na'lneTCJI paBHOMepnoe ncnycxanne 11eii:Tponoa, a nx apeMe1rnoe 

pacnpe,JJ,enenne B Ka)K;JJ,0M. HH}\HBH,qyanhH0M aKTe Tn 6y,IJ,eT npe;qcTaBJIJIThCJI 

npaMoyron1,11oii cTynenhKoii ( pIIc. J. ). 
JJ, 

n ·1 I I I I I I I I I I ..L ..L _l_LL 
T.~ ___J _______________ _ 

Pnc. 1 
ECJIH npocy~MHpOBaTb pe'aynhT-aTbl no ~CeM MIOOHaM, TO BH}\ BpeMeH

HOrO pacnpe;q~e-HIDI ne ll0MeHHTCSI : OHO O~TaHeTCJI npnMoyroJihHblM. BbI

COTa ciyneHbKH ' ( CKop~CTb HcnycxaHk' He:e:Tp0H0B na e;qnHun;y BpeMen

Horo nnTepnana ) 6y;qeT panua cxopocirn IJ;Hxna peaxn;nH Ac no KaHany 6 ). 

IlycTb MIOOH pacna;n;aeTCJI, none npHJinmteT K reJIHKl ( ,\0 -/: 0; w = 0 ). 
TorAanocneocTaHOBKH MIO<>Ha B Mnmeun: Ha'lHeTCJI paBHOMepuoe u:cnyci:a
une HeHTp~HOB II 6y;qeT npO}\OIT1KaTLCJI AO M0MeHTa BblJieTa 0JieKTp0Ha p~

na)'.\a, TaxuM o6paooM, BpeMeHHoe pacnpe;qeneHne HeiiTpoHoB 6y;qeT HMeTL 
BHA np,e:MoyronhHHJCa nepeMeHHOH AJIHHLI ( puc. 2 ). 
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Pnc. 2 
OAHaKO eCJIH n 0AeCb npocyMMIIpoBaTb peoynbTaTbl no BCeM MIOOJiaM, 

TO nOJiyqnM, qTo npeMeHHoe·pacnpegen:ettne ncex B1>meTaro~nx ueiirpouon 

( cyMMa np.11r.myroJ1hHllK0B nepeMeHHOll ,I\JIIIHbI ) 6ygeT J)I{e OKCil0HCHIUI

aJll,HLIM 
T. = ,\-e~•.\ot n - •~t. • (1) 

8<flq:,eKTIIBHOe BpeMJI ncnycKaHIIJI HeHTpOHOB paBH0 1/ ,\o. 

· IlycT1> MJOou npmrnnaeT x renmo, no ue pacnagaeTCJI ( ,\0 = O; w -1- 0 ). 
Torga nocne 0CTaH0BKH MIOOHa D' MllWeHH uaqJJeTCJI, paBHOMepnoe ncny

cxanue neiTpouos n 6ygeT npogomKaTbCJI go M0MeHTa ero npnnnnaHm1, 

rrocne 'Iero ncnycxa1me onexTponon·npexpaTHTCJI. TaxnM o6paooM,n 0Aec1> 

npeMeHnoe pacnpegenenne neiiTponon T ... 6ygeT rrpn:MoyronbHhlM ( pnc. 3 ). 

µ 
fl I I I I I I,.,' I I I I I I I I I I I 

T... __J ____ - _:., __ ~ ~ ..::. _ - -- -- - ---- - -~ _L:_ 
,, 

Pnc.·3 . 

Ecnn CH0Ba rrpocyMMHp0BaTh peoym,TaTbI no BCeM MIO0HaM, '1'0 OilJl'l'b 

Il0JlyqnM, qTo BJ)eMeHH0e pacnpegEm:eHne BCex HeHTp~tta"B 6ygeT 0KCIT0HCH
D;IIaJlbllblM: 

Tn = Ace-w.\ct • (2-) 

8<flq:>eKTHBHOe BpeM.fI.llCITYCKaJIHJl_HeiiJppHOB paBH0 1/w,\c.· .,., ,, . 
, :: ', y . •·• , - ', .. : '" .. · ..;,i.,,' . ' . .,-, ., • i. \._.l t-f . . . 

· ,I(na Jl.MbHeuwero paccMOTpem1a, ueo6xognMo OTMeTB,Th, .• 'ITO: qmon-
- • • ••••• ;'· • > " I.· :· 1 . - .. "' , --~ . , -, - ·-""~- ,. ·. . .. J· -~ -

'!ecxII npon;ecc1>1 xaTannoa Hgeptt1>1x peaxn;nII CHHTeoa n pacnaga MK>_oua, 
npaKTnqecKH, HHKaK Me)KJ\Y co.6.oii ;~-~ ~~.fIOaH~. . ' ' . ' ': ' •, .· ' 

Teneph ny.cTb MK>OH'H pacn"a}\a~;c~ ii nprurnnaeT K renmo ( ,\oi-1- O; 
w =/: 0 ). B 0TOM cnyqae 6y.neT µBa Bap~a11Ta : iicnycKaH~~ ue:0Tp~1100· 
npeKpa~lITCH, T.K: MIOOH;pacnanc.a: n:irn: - np1rmm x renmo ( ,,~,, a "6" Ha 
pnc. 4 ). · · · · · · 
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PIIc. 4 
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Ecnn no-npeM_HeMy npocyMMllp0BaTb peoynhTaTbl no BCeM MIO0HaM, 

TO npeMem1oe pacnpegenenne ncex ne:e:TpOHOB 6ygeT : 

T,. = ,\ce~.\t , (3) 

rge ,\ = -'o +w,\c• acpcpen~IIBHOC apeMJI nciryc1:amia HeiiTpoHOB paDH0 Y-', 
8To pacnpe.AeJieHne oTpa)KaeT cnm1rnnwy10ca n MIO-KaTaJIII0e npaiTIIJty 

npe.ncTaBJieHHJI peoym,TaToB : nee npeMeJIHhIC BHTepBMhI 0TC'<IHTbIBaIOTCJI 

OT M0MeHTa 0CTaH0BKil MIO0Ha. B 0T0M CJiyqae q:,aKTH'!ec.r,:n He HHTepecy

IOTCJI npn'IHHoii npexpaw,enna npon;ecca 01,meTa HeiiTpOHOB : rrpmrnn JIH 

MIOOH mm pacnaJic.a:. Ho neg1:, o·ro He TaK, npuquna B onpegenenH1:,1x ycJio

BHHX lIOBeCTHa ( HHTepnan (tn - t~) Ha pnc. 4 6 : MIO0H npnnun, HO ew,e 

ne pacnanCJI ). 'tJ:TO0bI OTO yqecTb, rrorrpo6yeM CMeHHTb TO<IKY OTC'IeTa: 

epeMJI BbIJieTa neiiTpOHOB 0TC'IHTbIBaTb He OT M0MenTa OCTaHOBKB MIOOHa., 

a OT M0MeHTa n1,meTa onexTpona. B oToM cnriae apeMen11oe pacnpegen:e

nne acex HeiiTpOHOB OT MOMCHTa nx BhlJieTa go M0MCHTa BblJleTa 0JleKTpOHa 

pacna}:\a 6ygeT : 

Tn= ,\c,\oe-.\ot , (4) 
,\ 

'. Hnqero Honoro. O;ri.na.xo pacnpegeJieHue epeMeHHhIX HHTepBM0B OT Mo-

1 MCJtTa BbIJleTa nocneg11ero JIC:'HTpo11a AO M0MeHT8, BLIJleTa one_KTp0Ha ( te -
t~) 0TJinqaeTCH xapgHHBJibH0 OT BCeX npe;a.1:,1µyw,nx BLipaJKeHl:!ll : 

.. T..:~',\c:o {{1-w)e-(.\ll'+.\e)t+we-~ot} • 
;\ ' 

(5) 

Ogecb nepBhIH <IJieH 0Tpa:JKaeT apeMennoe pacnpe,l\enenne TeX co6blTHH, 

B K0Top~X HCIIy<;¥f).lllJC·,~eiiTpg.ll_OB npexpaTHJIOCb H0~.08,, pacna,l\a MIO0Ha., 
. OTOpoii ~ Ho-oa fll)HJl~IIaHHJI MIOOHa: Jt reJIHI<). . ,, 

TaKnM o6paooM, ecm1 MhI He 0HaeM n:nn He HHTepecyeMcJJ npII'IHHOH 

npexpa.111,eHBJI npon;ecca ncnycKaHH.fI HCHTpOHOB, TO IlOJtaoaTeJJ:l, 0KCilOHeHT.hl 
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ux BpeMeHHoro pacnpeJJ,eJieHH.a coJJ,epa<HT cyMMY JJ.BYX qneHOB. Ecnn MLI 

rrnThlBaeM HHq>opMa:a;mo o npnqnne npexpa~emrn: npo[\ecca, To caMo Bpe

MeHHOe pacnpe)le.rreH11e noCJie)lHero He:ii'I'.poHa cocTonT no cyMMLI ABYX qne

HOB. 8To cHJibHO ynpo~a;eT npoa;eJJ,ypy HoMepeHIIJI Koocpqm:a;nenTa npmm

naHHJI MIOOHa K re.rrmo npH BhlCOKOH ITJIOTHOCTH CMecn JI.eii:TepH.II Il TpllTHJI. 

B saKmo<rem1e Bbipa::iKaIO rny6oxy10 6naroµ_apnocTb B.B.<J:>m11,qenxony, 

B. B. MapKywnny, JI. It IloHoMapeny, A .JI:. K OHHHY, C. B. M eJJ,Be}:\IO oa noMOIL\h 

B pa6oTe n APYiKecxne cTnMynnpyro~ne ,n_uciryccun. 

JluTepaTypa 

[1] MeHbWHKOB JI.II., CoA.rnB JI.H., <J:>aiq>MaH M.II. I I iK8T<J:>, 

1988, T.94( 4), _c.6,' _. 

PYKOIIHCb IIOCTynHna B H3,IJ;aTenbCKHH ·oTp;en' 

17 HJOnH 1992 rop;a. 
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3VIHOB 8. r .· 
BpeMeHHoe pacnpeAeneHvie 
MHOro4V1KnOBblX CO6blTVIL1 M10-KaTanvi3a 

. ' PlS-92-312 

B pa6oTe o6pa~aeTCR BHVIMaHVle Ha TO, ~TO BpeMeHHOe 
pacnpeAeneHvie ~Horo4viKnos~x co6~TVIC1 RAepH~x peaK4V1'1 
CVIHTe3a, VIHVIL.\VIVlpOBaHHblX _VIHAVIBVIAYanbHblM MtoOHOM B CMecvi 

Vl30TOnOB BOAOPOAa, cy~eCTBeHHO OTnvi~aeTCR OT BpeMeH

HOro pacnpeAeneHviR Tex me co6~TVIC1, nony~eHHoro nocne 
CYMMVlpOBaHVIR pe3ynbTaTa no MHOrVIM MtoOHaM. 

Pa6oTa s~nonHeHa B fla6opaTopvivi RAepH~X npo6neM O~~~-

IlpcnpllHT 06i.c;tl1HCIIHOro HIICTIITyTa !l;tepHblX HCc.,e;ion~mlH. Jly6aa 1992 

nepesoA asrnpa 

Zinov V.G. 
Time _Distribution of Multicycle 
M~-Catalyzed Events 

PlS-92-312 

The paper draws attentirin to the fact that the 
time distribution of multicycle'nuclear fusion events, 
initiated by an individual.muon:in a mixture of hyd
rogen isotopes, essentially differs from the time: dis
tribution of the same events obtained after~summation 
of the result over many muons. 

The investigation has been performed at the Labora
tory of Nuclear Problems, JINR~ 

. ~ 
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