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ME30HHif H AHTHME30HHfl 

E. llol-imer:op6o 

re:TJI-Maim n ITaiic [ 1] BnepBb:e yKa3aJJu Ha mnepecuoe cJJe).lcrnne. BhITe• 

1rnmu~ee H3 Toro ¢ai{Ta, tJTO K0 H K0 He 5JBJJ5JIOTC51 TO)K,!\EcTEeHIIhlMH tJaCTIIU8Mll · 

[ 2 ].· Bo3MC':>KHCCTb npeBpau~e1rnH K~-/k.0, Bbl3h!BaeMoro cJJa6hlMH B3aiIMo,!l,eii· 

CTD!HIMII, np!!IlOJ.lllT K TOMY ,tITO Hei"npaJJhHble /(-Me30llbl 11eo6xo.n.nMo paCCl\la• 

TplllH1Tb K2K CMecb 11ac1nu K 01 ll I< 02, HM( Kll~HX pa311y10 KOM6111mpoBaH11y10 

lJCTIICCTh riJ; B H8CT0511Utfl 38MeTKe o6C)':>K,D_aeTC51 Bonpoc, cymecTByIOT Jllf 
H!lble (1CM€W8Hllble» nefnpaJJbHble tJacTHUbl (Ile c65138TeJJbllO (<3JJeMeHTapHble>>), 

!,poMe K 0-Me30IIOB, KOTOpbie OTJJH'Ia!OTC51 OT COOTBeTCTBY!CJUllX 8HTHlJ8CTllU, 

IIJ)IJIIC'M nepeXOJ.lbl tJ8CTHUa-aHTillJ8CTHUa lie 51BJJfl!OTC51 c1poro 3anpeme11Hb!Mlf, 

3:JKO!lbl coxpaHeHH51 tJHcJJa 6apHOHOB H "IHCJJa JJerKIIX cpcpMHOIIOB (KaK 

.• rcmopm, 3aKollbI coxpauemrn HJ.lepHoro [ 4] rr ueihpmrnoro l 5] 3apHJ.lOB) cHJJbHO 
orpa!ll!lJHBDIOT tJHCJIO B03MO)KHb!X cMema!IHbIX 11eihpaJJbHblX CllCTeM. J13.3a 

IIej:BOro 38KOll8 CMemaHHble tJ8CTHUbl He MoryT cymecrnoriaTb cpeJ.lll 6apuo110B 

(!!anp!lMep, 11cihpo11, 8TOM BOJ.lOpo).la ... ), a 113·38 BToporo saKoua TaKHe lJ8CTHUbl· 

Ile MoryT cymccrnoBaTb cpe).lH CHCTeM JJerKIIX tJacrnu TOJlblW C 0,1\IIHM cpepMIIOHOM 
(1rnnpHMep, uefnp11110, cuqeMbl .. +e- H .. -e+ ... ). 

J,fa 3TOfO CJJe).lyeT, IJO·BH).(HMOM)', 'ITO e)lHIICTBelllIOJI npe).(CT8BJJ5JIOIUeii HHTe· 

pee cMemanuoii 11acTHUeii, KpoMe 1(0-Mesoua, Koropbiii MO:>KeT cy1uecrnonarb 

cpCJJI! y:iKe xopomo H3BeCTHbIX 11aM CHCTCM, 51BJJ51eTC51 Me30HHH, onpe;leJJeHllblH 
KaK CB5l38llll85l CHCTel\ta (p.+e-). AHTHMe30JIIli'i, T, e. CIICTeJ\!a (11-e+), 5lBIIOOTJIH• 

'111eTCH OT MC30HH51, npll 3TOM nepeXO}lbl Me30HHii~aHTHMe30Hl1ii ne TOJlbKO He 

3anpemaioTC51 IIHl<8KHM H3 H3BeCTHblX 38J<OHOB, 110, 6oJJee Toro, OHH )lOJI)KHbl 

HMeTb MeCTO B CHJJY ll3BeCTHblX !IaM B38HMO)leiicTBHii. 
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550 TTHCLMa B. pe.n.aKUHfO 

neikTBMTeJlbllO, rr~peXO){bl 

\ (p.+e-) -( Y + -;) -. (p.'-e+) (1) 
Bbl3BaHbl TeM )Ke B3aHMO.QeiicTBHeM, KOTopoe OTBeqaeT 3a pacna,l{ }L·Me3OHOB. 
Me)K.QY TeM, BepOHTHOCTb 1/0 peaJJbHbIX npoU.eCCOB pacrra,l{a, 

(p.+e-)-v+v'+ 106,lMeV, (21 

Koropy10 JJerKO oU.eHHTb rrpH y'IeTe pa3MepoB Me3OHHH, OKa3bIBaeTCH paBHoi, 
10-4 ceK-1, T. e. npHMepHO B 1010 pa3 MeHbllle BepoHTHOCTH pacna,!{a 11-t o6bl'IHOro 
p.·Me3oHa. no 3TOH npH'IHHe npaKTH'IeCKH HeJib3H 11a6mo){aTb CBH3aHHOf 
C 3THM npou.eccoM HeTpHBHaJlbHOe OTCYTCTBHe TpeKa 3J1eKTpo11a rrpH OCTaHOBK(, 
p.+·Me3011a. · 

l.JTo *~ x.acaeTCH npeapaw.eHHH (1) Me3OHHH B aHTHMe30HHH, ero xapaKTe· 
pHCTHqecKoe apeMH Mc2D.m onpe.QeJJHeTcH [ 1•6] • pa3HHU.eii Mace D.m Me)l{.Qy 
CHMMeTpIIqH()H II aHTHCHMMeTpH'IHOii no Me3OHIIIO II aHTIIMe3OHIIIO CHCTeMaMH. 
BeJJII'IIIHa !:J.m nporropu.ttoHaJJbHa rrepaoii cTerremI MaTpII'IHoro 3J1eMe11Ta rrpeB· 
paw.eHIIH Me30HIIH-aHTHMe301mii, II IIO3TOMY O11a rrporropu.HoHaJlblla KBa.QpaTy 
IlOCTOHHHOli CBH3H, KOr,!{a TaKoe rrpeBpaw.eHIIe 06ycJ10BJ1eHO .ABYMH IIOCJle,l{oBa
TeJlbHblMII rrepexo){aMII, KaK B (1). TaKIIM o6pa30M, BpeMH rrpeBpaw.emrn (1) 
OKa3bIBaeTCH Toro )Ke IIOpH.QKa BeJlll'IHHbl, KaK II 0, T. e. IIpII6JIII3HTeJlbHO B 1010 

pa3 60J1bllle, qeM BpeMH )l{lf3HH J-L·Me3O11a ('t = 2. 10-s ceK), KOTopoe cpaKTHtfe

CKII orrpe.QeJIHeT II CKOpOCTb pacna.Qa Me3OHIIH. 
EcJIII .QorrycTIITb, O){HaKo, 1no rrpeBpaw.e11tte Me30IIIIH - anTIIMe3oHHii 

o6ycJIOBJieHO iI pH M bl M B3aHMO.Qei'IcTBHeM (11+e-) (µ-e+), TO npeMH T, xapaK
TepH3YIOW.ee 3TO npeapaw.e11He, OK33bIBaeTClI 3H3'IHTeJibHO MeHbllle, qeM O. 
.lleikTBHTeJ!bHO, B 3TOM .cJiyrrae pa3HHU.3 Mace D.m' Me)K.QY CHMMeTpHt!HO!I 
H auTIICHMMerpH'IHoii CHCTeMaMH (D.m' ·.:::::: 2M/c2 , r,Ae. M - MarpHt!HbIH 3,'le
MeHT nepexo.Qa), rrponopu.HOH3Jlblla nepBOH creneHIJ IlOCTOHIIHOH CBlJ3H g. 
CJie,AonareJJbIIO, HMeeM 1 : 

T ~ tijc2!::..m'. ,_, 1i/(2g/7tr3), 

r.Qe r -- pa.QHYC Me3Ol!lfH. ECJifI npe.QTIOJIO)KHTh, qTQ IIpHMOe B33HMO.Qef1c TBHe 
(p.+e-) (ri-e+) HMeer IIHTeHCHBHOCTb, cp·aBIIHMYIO co BCeMH . CJia6bIMH B33HMol 
,AeHCTBIIHMH, TO g~3-10-49 .9p2. CAt3, a T-5-10-4 ceK, T. e; TOJJ.-,KO B 

;--· 300 pa3 60,1bllie, tJeM 't, TT pH 3THX o5CTOHTeJibCTBaX npeBpaw.e1me Me3O· 
HHH - aHTIIMe30HHH npe.QCTaBJrneTCH Ha nepBblH B3rJIH){ 11a6JIIO){aeMblM Ge:.i 
oco6e1mb1x TPYAHOCTeii, 11arrpm1ep, O61rnpyMe1meM «6blcrporo» orpHu.arem,11oro 

3JJeKTpoHa rrpH OCTaHOBKe ri+•Me30!la ((p.+e-)-.(p.-e+).-e~CT +'I+;'+ e+). 

Ho, K CO)KaJleIIHIO, rrepexo.Q Me3OHIIH B aHTIIMe30HIIH B new.ecrne 11eBo,MmKe11 
II3·3a 3.TJeKTpurrecKoii: acHMMeTplIH HYKJIOHOB, IIpIIBO){HW.ei'I K TOMY, 1ITO M3CCLI 
Me3omrn II aHTHMe3OIIIIH B 3THX YCJIOBHHX_ y)Ke He paBHbl. KpoMe Toro, neo6xo
){IIMO 3aMeTJITb, t!TO nepoHTIIOCTb ncrrycKaHHH 6bICTporo OTPHU.aTeJJbllOro 3Jle!<T· 
po11a Me3om1eM (n naKyyMe) orrpe.QeJJHeTCH ue BeJiutJu11oii: 't/T, a ( 't/T)2 • rleikT· 
BHTeJJbHO, ecmI zµ+(t) H ::: 1,-(t) - nepoHTHOCTH Toro, 'ITO n naKyyMe nal!JleTCH 
COOTBeTCTBe!IHO Me30HHll IIJIH a1ITIIMe30IIHH B MOMel!T npeMe1m t, Kor.Qa BO npe· 
MH t = 0 IIMeeTCH O){HH (<aT9M>) Me3OHHH, TO 

eµ+ (t) ~ ½ e-1 t·"( 1 + cos ~), 

Eµ-(t)-½e-t1r(1-cos ~). 

r,Ae npeMeHa )Kll3HII CllMMeTpIIqHoil: II aHTIICIIMMeTpIIq11oii CIICTeM npe){ITOJJara
lOTCH O){IIH3KOBb!MII II paBHb!MII BpeMeHII )KII3HII p.-Me3OHa. TTpII TaKHX 11aqaJ1b· 
Hb!X ycJIOBIIHX nepoHTHOCTII Toro, qro B npou.ecce pacrra,Aa B naKyyMe IIcrrycKaeT
cH 6bICTpblil: IlOJIO)KIITeJlbHb!H IIJJII OTPIIU.aTeJJbHblH 3JleKTpOH, OKa3b!BaIOTCH: 

1 AHaJJorH'IHble cJJy'laH npeapa[l.leHHl! K.0 ~ K_o nepaoro nopl!.11,Ka no CJia6b!M B3am10.n.eii• 
CTBHl!M Il0,l\p06Ho paccMaTpHB3fOTCl! B pa6:ne [7). 
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IlHCbMa 'B pe,Zl;aKU.1110 : -

EcJIII Obi B npttpoAe HMeJil!Cb He H,nepuoaKTHBIIble 3apmKeHHble tJaCTHUbl 
~ Go.'lbWHM nep110AOM pacnaAa, TO 3tpcpeKT, imaJionflIHbifr o6cymAaeMoMy 3,nech, 
Mor Gb1 obITb naGmoAaeM. BpeMH mn31111 tJacrnu c_ Maccofr~500 me, o6uapymeu
llbIX Am,xammoM Ii AP, (81, IIOKa 'ne onpe){eJI~HO,' H3BeCTl!O TOJ!bKO, tJTO OHO 
::,,5 · 10-o CCK. . . - ' 

Bb1we npeAno.riaraJiocb, i.1To uMeeT Mec'l'o aaKoH coxpa11ennH neihpmmoro 
3apH,na, 031iatra10mH11, tITo netirp1mo npu pacceH_HHH ue MomeT npenpamaTbCH 
B mo6oM npn6.mme111111 n a11n111efnp11110. 3ToT :rnKoH eme He ycrnHmrneH: noKa, 
no-BHAIIMOMY, ycta!loBJ1eno To,1h1<0, tITo neihp1rno H a11TnHeihp11110 ue HBJimoTcsi 
TomAecrne1111b1~111 tiaCT11UaMn I 9 ]. Ecm1 Teop1rn ;1.nyx1w1v1none1nnoro neihpnuo [ 10

] 

oKa3aJJacu Obi 11ecnpa13eAJJHBOii (tITO B uacTOSill.l,ee BpeMH HBJIHCTCSI• MaJJo nepoHT
Hbl'.\1) 11 ec.111 Gb1 ne nMe.ri MeCTa 331WH coxpanemm nefnpmmoro 3apH,na, TO B 
np11mume nepexo;"\l>I 11eiirp11no~·m1r:rneilTPHHo B BaKyyMe B03Mom11b1. · )lame 
n 3Tmt cJ1y 11ne, parrno KaK n_~.,1yi1ae, Kor]la npe,nnonaraeTcH, tJTo Kam;.i.oMy MHpy 
coorneTcrnyeT a:nmmp, 1rncJ10 Heiirp11110 H minmeihpm,o BO BceJ1em1oii AOJI)l{HO 
6b1,10 61,1 Grnn, o;t111iaKon1,1M. · · ,-

Anrnp G:iaro;1ape11 51. B. 3l:!.%,'\OBJl'IY, JL- B. 0Kymo u 11. r. HBanTepy 3a 
Kp11T11 11ec1me 3m1et1amrn 11 1111Tepecm,1e o6c.yiK,nemm. 
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