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reJIJI=MaHH vr Ilatlc /I/ BrrepBhle_JKasaJrn Ha nHrepecHoe cJie,u;

CTBvre, BblTeKarouiee .r13 roro cpa.K!a_, tiro K0 ~ I{0 
ue RBJIJUOTCH Tol!C::. 

,'l6CTBeHIUl!M11 q·aCT.HliaMij/2/ o B03MOj!CHOCTb _ npeBpameHvtH Ko·· r- • J{O, 

Bhl3IrnaeMoro CJiadbHA11 B3aHM0,IJ;eHCTB.lt1RMM, rrpHB0,11,11T K TOMY, llTO 

HeMTpaJih_Hlrn K=Me30Hbl He0dX0,1.[HM0 paccMaTpirnaTb KaK CMeCb qac=· 

THU K0r. 11 K~- 'MMeIDmMx pa3RYD KO~OHHHpOBaHHjD ~eTHOCTb 1310 

B H~cr_o;u~eu saMe:n~e odcyii.n~ercR nonpoc, · cyn{ecTBYET _;rn 

VfHHe "cMemaHHhle" · Hei1TpaJII:iHble qac TMUl( /_ He -0d.H3aTeJihH0 "3JieMeH-
,·,: . . 

Tap Hue"/'; JtpoMe K0 =Me30HOB, KOTOphle _QTJil14aIOTCJ! · OT COOTBeTC TBYJO-
,. . . ' . . . 

nmx aHTHllacntn, _np11t1eM nepexo~~ t1acrnua -"-r~· _aHTHt1acu1ua ae 

. RBJUIDTCH CTporo 3anpemeHHblMH 0 

3aKOHL! coxpaHe_HMH tfVICJia dapl10HOB H tlHCJia .11.erK.1t1X cpepMMO= 

uoa /Kart ~oBopar, saKo:au coxpaHetnrn J1,ne~Horo /_41 11 _H_e~Tp;.1t1HH_or_o151 · 
. , 

sapR,11,0B/ CHJlbHO orpam11gv.rnaro:r tIHCJIO B03MOJ:Hhl~ . CMemaHHblX Heil xpaJib= 

IlhlX Cl1CTeMo 113=36: nepB0r0 3:lK0Ha CM8lllaHHhle '4aCTM,Uh!. He. MOrJT 
. . '. -. ~· 

cymectBOBaTb cpe,nvt dapM0H0B /Hanp11Mep, HeMTpOH, aTOM BO,nopo,naeoo/, 

a 113=3a Broporo saKoHa · Tairne · ,rn,crvruu He Moryr cyme_cTBOBaTI> 

cpe,n11 c11creu1Jlf ner1u1x t1acriiu c ToJhKo o,naH1.-1 ~ep:t.raoaoM /aa.np111Mep, 

M3 aToro cne,nyer'., no=Bi-1,Il;MMOMY ~ · t1To · e,11;11:acr~eaHott npe,ncraB

JIR10inet:t MHrepec CMeIUaHHOtl ttaCTHIJ,eii, .KpOMe K0-·Me30Ha,OKOTOphlU 

MOXeT cymecTB$BaTb'.~pe,nH yxe xop~mo M3BeC~HUX Ci1CTeM, S~JISieTCB 

M830Hvl11 9 onpe,neJieHHhlll KUK CBH3aHHaJ( CHCTeMa 'I t--t e-· ... /., , AHTM-
+ . . .. · . , . 

e I ihiao oTm•rtlaercH or uieaomrn, 

npH aroM nepexo,nfl Me30H1'1if - "~-~ aHT!'ilM~douJ.1t1 He TOJibKO He 3anpe-

maIDTC.A H11KaIUIJ:M J,13 ~3BecTHhIX 3aKOHOB, HO 6oJiee roro, OHH ,Il;OJIJICHh! 

HMeTb M8CTO B CMJIY H3B8CTHli~ HaM B3aMM0,11;8HCTBHRa 
061,e11.1wem1M1'l ,, 
n,{e .. ucrur . 1 

. Plll,1x lfccJJeJ1.0na1J11.i; /; 

PYl£n11orEHA ! 
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ne~CTBHTeJihHO, rrepeXO,Il;bl 

= 2 .;.. 

(('-A+ e~)~')+v~~· (fA- e+) (I) 

BUSBaHhl rew ge B3aHMo.iteHcTBHeM, KOTopoe oraeqaer sa pacna,n; 
. . . J 

1u.- M93OHOB 9 Me~.itY TeM, BepOSITHOCTb fj peaJil>HbIX npouecCOB 

pacna,n;a 

0 (P,+ e-)--:--•.V +V + 106: 1 M 38 (2}. 

KOTopyD MOEHO JierKO oueHHTh npH yqere pa3MepoB M830HHH, OKa3~Ba

ercn·p~BHOH ro~4 c~K-I, r.e. nPMMep~o B ro10 pas MeH~we BepoHr-
~ .·. / 0 

uocrli! pacna.ita · . 'C o6hIQHoro f- -Me·soHa. rrp;(' 3T0ii npK-. . 

tn,rne npaKTHtf0CKM HSJII,3~ Ha6JID,IJ;aTb C-BSl38.HHOe C ·3TiUv( npoueccoM 

(HeTpHBMaJibHOe) OTCYTCTBHe TpeKa·3JI8KTPOHa npH OCTaHOBKe 
+ . f" -MesoHa. 

qici ~e Kac~eTCSI ripeapame~HSI (I) M830HHSI B aHTH~830HHH, 

ero xapa1trepv1crv1qecKoe apeMSI fi/czLl.rn onpe,11.enaetcst (I)' ( 5) 

pa3HHUet1 Ma.CC. Ll rn M9lr.ltY CI1MMeTpM4H0~ 
l 

/ lf. Me30HH~ + 4' 

aHTHMe3oHr; H · aHTHCHMMerpntrnoti · / · f Mesomit1 - '-f' aHTH-

M93OHHi1 / CHC TeMaMH O BeJIHQMHa Ll rn nponopUHOHaJI:bHa nepBOil 

crenem1 MaTpH,qHoro aJieMeHra npeBpameHHSI •Mesoa11tt -~ aHTH

Mesomdt, H Il03T0MY OHa nponopu110HaJihHa.ff KBa.itpary Il0CT0RHH0t! 

CBRSH, Kor,IJ;a TaRee npeBpameHHe o6ycJioBJieHo ~BYMR nocne.no

BaTen1,HhlMH rrepexo,na1vm, RaK B /Ile: 

TaKH¥ o6pa3oM, BpeMSI npeBpam~HHH /I/ ORa3UBaeTCR Toro ze 
nopH,IJ;Ka B9JIH4HHlil, KaK 11 . 0 , , , ·Tee• npH6JIH3H T8JILHO ~ IQIO pa3 

6OJI1,IIJ0, qe,M BpeMJI ,tCH3HH ~ -M83OHa / 1: :,-:2xro-6 ceK/, KOTO-
.' f . 

poe cpaK'.,t'HtleCKH onpe.it~JIJieT H CK0p0CTI, pacna,IJ;a M830H1Ulo 
I • 



EcJrn: )tOilYCTHTI,, . 0)l;HaK0j) tJTO npeBpame1rne M830HH~ -•"'?'\ 
\ ... 1 

aHT}BA830Hldi oCSycJI0:BJ!eH0 np.HMhlM B8aIO.{0)l;eticTBHeM / JJ-+ e-;; JJ-,- e+:/'<-

TO npe1rn T, xapartTepH3Y1>utee 3TO npeBpaDtem1e, oKa3uBaerca. 3HaqH= 

T8JU,HO Me!U,llle, tJ8M 0 o ].e~CTBHT0JU,HO, B .3TOM · c.nyqae pa3H:MJ:~a 

Mace L1r-n" MeE,JtY CIIIMMeTpHt!HO~ H aHTl1CHMMeTpHqHO~ CMCTeMaMH 

I LhY/ :::: ~~~-1.. , · r,D;e· M=:wa.rpHt1Hlilff 3JrnMear nepexo,Jr,a/, iPOnop~Ho:.. 

HalaHaa nep10~ CTeneHH(
7) Il0CT0SIHH0ll CB.H3H ~ o'CJie,D;OBaTeJI.= 

h n T"' ·--- - -----· -- --·•· . ca 11 rn ' 2 i /'TT 7- 3 

r.zte re,= pa,JtHYC M830HPUlo ECJIR npe,Jtno.1toxari., 'IITO np_SIMOe 

13a1n,oiencrBHe / f--;- e-; / f- e+ / HMeeT HHreacHBHoct1>, 

cpaBHHMYI> co BC8MK . c.na6wu B3a~nrn,J(eic TBHSIMH, TO 't ,....., 3o 10=49 

eil cu3 , a T 0Ka3HBaerca ,....._,, 5xro=4 ceK, To eo '. TOJl!,ICO 

B~300 pa3 6on.me, qeM t o IlpH 3THX 06croaten1,crBax npeB= 

pameHHe Me30HH~. ----:?-'- aHT11.M830HHi K8.J;8TC.fI, Ha nepBli~ B3rJI . .fI,1l, 

Ha6JID,1taeMI,IM 6es oco6eHarax rpy,1tHOCTei /aanpHMep, o6aapyxeHMeM 

"<5blCTporo" 0TplU\aTeJU,H0r~ 3JieKTpOHa npH ,ocTaHOB~~ f-'+ = Me30Ha/ 

/, J.J -1- e -1--> / lJ-- e +_; -· · ~ v + D + e + I ; r- . , ir 1r:rnpb!l.1 

Ho, K CO:IICaJieHHD, nepexo,tt Me:.Hr21.l'irn. B aHTHMe30HHit B BemecTBe He ... 

B03MOXeH H3~3a 3R8KTpHqecKO~ ac~M~eTpH~ HYKROHOB, npHB0~ame~ 

K T0MY, tt TO MaCCLI M83DHI-1Si H aHTIH,H:l30HI.Ul B STHX ycJI0BHRX yxe Be 

p~BHLio KpoMe Toro, aeo6XO,J(HMO 3aMeTMTb, qto BeposTH0CTl, 

HcnycKaHllff{ 6HCTporo OTpln~aT8Jll,HOro BJleKTpOHa M830HH8M 

. /B 1axyyue/ ,onpe,1te1u1erc.a He BeJIHqHHO~ { l a ( ~-)2 
o 11 

]leltcTBHT8Jil,H0, 8CJIM f..,f'+ (t) LIi f.. f-A-:( ~) . RBJUll)TCJI .BepOSJ.T ... 

HOCTIIMH Toro, qTo B BaKyyMe Hatt,JteTCSI c,oo~BeTCTB8HHO .Me30HH~ 

HJU! aHTHM8SOHH~ B M0M8HT BpeMem1t)Cor,1ta BO. BpeM.H Q 
::,_rt"" 



= 4 = 

r,ne npeMeHa. JKYl13HH Cl-iMMeTpnirnott · H aHTI.fCT/1MMeTp11tiHOit Cl1CTeM 

. npe,n;noJ1araIOTCR 0,nI-IHaK0BblMI1 H · pa.BHblml BpeMeHl/1 J:JJ3JB1. r =MS= 

30Hao, TipH. TaKHX HallaJibHblX YCJIOBI.UlX BepOSITHOC Tb Toro, lJTQ .B 

nponecce pacna,Jta B BaKyyMe HCnycKaeTCR 6bICTpI:dt IlOJIOJiCt1TeJII:,Hhitl 

HJIT/1 OTpwnaTeJibHb!tt 3J10KTpOH, OKa3HBaeTca. 

00 

p ( ei-)-v J ~1u;(t2 d t ,_, _j_ ( 1 + C. T2.a) ~ f 
0 C 2, T + 'C l 

P/o-l,.__,r°" E,p.i-(t)d+,.._,J_(f- T2 .'1 1 ('C)2 
' '". ~ · 't- '"' Z Ta+'t.,_,,....,?..-,T 

a . 

COOTBeTCTBSHH0 0 , 

EcJrn 6bl B npHpo,ne l1M8)UIC1> He H,nepHOaK THB HliIS sapmKeHHh!e 

lJ8.C Tll1l\ht · c 60Jib!JJt1M nepvto,noM pacna,Jta, TO scpqieK T aHaJIOrHlJHbltt 

odcyz~~BhlOMY a,nec~ Mor 6u 6HTI:, Ha6nro,naeMhlMo BpeMR ZH3HH qacTHU 

C Maccot:t .. r--- 500 m 8 J 06HapyxeHHLIX AJIMXaH.fIHOM l/1 ,np O (S) ' noRa ne 

onpe,neneHo, H3B8CTH0 TOJibKO, qro OHO 7 5xIO_g C0Ko 

· Bnime npe,nnonaraJiocI>, ti TO· HMeer Mee To 3aKOH coxpaueHHR 

HetlTp1urnoro aapR,nae 3aKOH coxpapemtR HettTptiIHHoro sapR,na 03Ha.= 

qaer, lJTO HeRTpMHO npM pacceRHHM He MOX6T npeBpamaT:bCR B 

JII060M npVIC5JIIIIJJC0HIHt B aHTHHetlTpHHO., 3TOT 3a~OH eme He ycraHOBJ[e}Jg 

n oKe, YGTaHOBneHO ronhKO, lJTO H8~TpMHO H aHTmHeRTpMHO He RiJIH= 

IOTCR TOlt)t8CTB8HHbIMM ~aCTM1,a1m · ( 9) 11 ECJ!M Teopvrn ,ll;BJXKOMffOH8HT= 

Haro aenrpHHO(IO) OKa3aJiac& 6H HecnpaBe,ll;JIHBOR (qTo B BaCTORmee 

aper.rn flBJif!eTCH MaJIO BepOJITHhIM) H ecJIH 6b! HS HMeJt Mec'Ia saKOH 

coxpaHemrn: aei1rpMHHoro ·sapR,rca, TO B npMH~Mne nepexo,nH Hei!Tpmrn 

- aHTMHeMTp½HO B BaKyyMe BOSMOJB:Hhl., J1a1.ee B 0ToM cJiyt1.ae, 

paBHO .KaK M B' CJiyltae' K or,n;a npe,D;TIOJiaraeTCfl, -q TO Kaltt,ll;OMY M¾py 

COOT3e·rc TBY8T aHT½Ml1p, t-UJCJIO H8t1TpIAHO v1 aHTvrneitTpMHO BO 

BC8JI8HHOA ).l;OJI~HO Ouno du dHTb O,ll;HHaKOBUM., 

·. 
!'--- _,,. • ••#%h .. 

) 
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ABT Op <5Jiaro.n;apeH Jlo Do 3eJI.b,D;OBJIIqy' JI O Do 0KYHIO III IL r 011BaHT 

3a KpHTJ.1qecK11e SaMeqaHl1R 11 J,1HTepeCHhie OdCy:irc.n;eHH.Ho 
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