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/1/ ,/2/ ~ . 
lf3BeCTHO 1 IIpii paCCMOTpeHiflf 6eT8TpOHHbiX KOne6amrif B UlfKliH-

qecKIIX ycKopHTemrx rrpeHe6peraJOT lf3MeHeH!feM ::>Hepnm qacTHU, KOTopoe orrpe.llenSieTcH 

yCKOpS110UllfM aneKTpii'IeCKIIM rroneM, 3TO rrpeHe6p~nKeH!fe CIIpaBe.llnlfBO TOnb~O B. TOM 

cnyqae, KOI"ll8 OTHOCIITenhHbiH rrpnpOCT :3Hepi"Illf II p8.lllfyca op61fTbi 38 O.llHO 6eTa

TpOHHOe KOne6aH!fe M8nhr • .HCH0 1 'ITO B H8'1ane llBif)KeHif.Sl T8KOe paCCMOTpeHlfe Hecrrpa-
~. 

PaccMoTpHM .llBlf:>KeHHe aap.H)KeHHo.ii: qacTHUbi B M8I"HlfTHOM none • 

CHcTeMa ypaaHeHHi!: llBlf)KeHii:.H c yqeTOM ycKopeHif.Sl B UlfnlfH.llpii'IecKoit ClfCTeMe 

KOOPllHHaT HMeeT Bn.ll: 

m · ·· · ·· e · m z + z :- 'lf = -me.. ( t:fHz - z Hy> , . 

.!!l r.!o+ 'lCi; +1. irP = -~ u H - .iH) - _g_~ m. ~ J . J. me z. . ~. · m lO 

m· .. -z+ z m . 

I".lle 0 - H8I1pSDK8HHOCTb anSKTpll'ISCKOI"O rrong. 

-' 1 ) 

TaK KaK i~-+ z"fa+ i~= v-' • To MO)KHO rrepeifTH K HeaaancHMo.ii: rrepeMeHHoi!: 
t' 

r- ]; ~ ~~·+ ~~· dt , 
llCI101lb3yS1 COOTHOLUSHIISl 

. , v' 
(<P)= ...,. 
J /2'+ ~·'+ z'' 

Ha ( 1) IIOily'lnM: 

v( ~~~''t ~z.'+ z',(') 

j(l ~-1" Z'~ -1" z''/ 
I (3.. ' m · _ v· 

-rn.- = -, ..... _-,-=.- v-

(2a) 

' 

·• 
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" 
z''( 1+ ::·) _ z'z' ~ z. 

4 

Z~fz''=- _· _e_ Jf~L+ t''+ Z''/(, t11. -~fi)~ 
Z. ?11.-C lJ" z:· f, ~ . 

v-' i ' z;. z,'i.,.z'1. (26) 
l7 f:.-j'" z ~ ... 

PaccMoTpHM cnyqail: nnocxoro .UBH:>KeHHH: 

~ , •• J/ ' i .. 
, t' e •(t Z )7• H. V' I '/ l' ·) z-.z--z=--~ +---;7" et<p;-- l,/+-;z (3) z ?nC.tf ' : 'i' 7/ tf 1-13'- '- • 

113 (3) cne.uyeT1 'ITO npeHe6pe:>KeHHe ScPcP8KTOM yczwpeHHH B03MO:>KHO TOnbKO TOI",ll81 

XOI".ll8 HM88T M8CTO HepaBeHCTBO 

e ·.. z'~ K , -u: ~ ( 1 + -:-.: J H u., rp J 
~co " . z J 

------------------------~----->>! 
e v' • 1 Z' .. ¥au v-/ I , l'' • 

?nCii; v: 'f't( -+ z:) nzo.,r}+ 77 1-f:'t([+ l .. ) 

(4) 

Tax xax 

_g_ IF' r z • ( 1 + ;:·f fiu,r) ~ y;. >>t · 
?JUV. v. l ' 

'If' J ~~ (!. -f- .r_L) 
- • c. l.'" v 1-J 

(5) 

TO H3 ( 4) nony"'HM : ~~r << i 

I , 

J_ ..§;_ r -<< 1 
.1J~ - {6) HJlH 

113 (6) cne,nyeT1 'ITO paCCMOTp8HHe 6eT8TpOHHbiX Kone6aHJdl B UHKnoTpOHe 6es Y"'8T8 

E;-. >> 1 H* npH I= 
1

.!!:.. fB H~k CP= ~ 
'-lt ~ff ,.} . 9o I 

ueHTpanbHoil: o6nacTH 

aneKTpH"18CKOI"O DOnH B03MO:>KHO TOnbK0 1 ecnH 

Q, r.ue - "18CTOT8 08T8TpOHHbiX Kone68HHil: 1 TO 8CTb B 

( ~ < 20 CM) Heo6xo.UHMO y"'HTbiB8Tb ycxopeHHe. 11s ( 5) cne.uyeT Tax:>Ke1 'ITO. 

B npouecce npOXO:>K.UeHHH "18CTHUbl "'.epes o6naCTH pe30H8HCOB .UOCT8TO"'HO y"'MTbiB8Tb 

TOnbKO "'neH 

"· 

" 
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I ' 
EcJIH U':;. 0 , TO TpaeKTop:~ur 'i8CTHUbl onHsKa K pasaepTbiBarome:Acsr cnHpanH, 

H MO)KHO p8CCM0Tp9Tb 09T8TpOHHbl9 KOlleoaHitH OTHOCHT9llbHO CITHp8llbHO:li OpOHTblo nocne 

38M9Hhl nepeMeHHO:li 

r.ne - p8.llHYC 38MKHYTO:li OpOHTbl 1 fCf) - B9J1H'iHHbl oeTaTpOHHbiX 

t/(f2 . tr')· 'l/9 
Kone6a_HH:li aoKpyr opoHTbi RPf) · , npH BbinonneHH:li ycnoa:~~:A Cv- << f "· u <<1, v: 
nony'iaeM cne.nyromee ypaaHeHHe 

· v' 1<." · e· · · !!.'" / ' -x 
n''- -1(1

-/(.- ,l- = --- ( L +- + .<, tl_K.) !( ... H (/!. r) 
/'- lf /{ ?n.CV. IC . lf I{ . z I (7) 

.HcHo, 'ITO ecnH H1. He saBHCHT oT cp 
o n eHzcR.J HOCTb pa.nHyCa f\.(cp) = t'l..., = ., ,_ 

I ?n.C v. 

t TO 38MKHyTO:li opoHTOii oy.neT OKpy>K

Con.st, 

EcnH Hz saBHCHT · oT ·. <jJ H HMeeT BH.ll 

TO nonarasr H npeneoperasr 'illeHaMH nopsr.nKa . 

fVk,;. , f."Ji!t!o" ... ·. · · · ). nony'IHM ypaaiieHHe .nnsr ./1 cf) . 

j(-t .(, ;.'t/ + ( 1 +ll +cR. if Cos ({!-10f) + c(.t+li.J ~(~·-JI;'f J} ~ =-cR.~ f -Acr~ (8) 

r.ne 

EcliH 

- COOTB9TCTByeT ·acpcpeKTHBHOMY 'iHCliY CITHpane:A. 

]:[..' cp << t 
ll 

TO BblHY)K.ll9HHbie KOll908HHH HM9lOT BH.ll 

(Sa) 
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HepaaeucTBO · (Sa) ·· noKa3bmaeT, qTo pe3yJJhT8Tbi, nonyqeuubre uaMn n3 ypaaue

IIIHI 6e.3 yqeTa ycKopeuuH, crrpaae.anHBbi TOJJhKO B CJJ)"Ia~ Ek >>I MiJ-6 I 1 I . O.auaKo 

LlJIH 83HMyTaJlbHO-cHMMeTpHqHQI'O IIOJ151 TaKOI'O orpaunqeunH HeT. 

Tenepb paccMoTpHM 6eTaTpouubre Kone6aunH BOKpyr aTofi op6HTbi. Ypaaueuue 

.anH pa.auanhHbiX Kone6auufi HMeeT au.a: 

f ;, +frt+n) f" ~· ~ CtJ.o5(ff -Mr )+ C(.<+n) J'h.. ( f _.:~ (/)) r.Z(I+~tl-+n,) I} +c4+3n)J!.'f{_ 
'I • I 1\.6 • (/ tf., 

- ~"(~>~J'h;..Cfi-N.rJ +J.(.:ztnH'-(? J:. eosc~·-~fJ+ .<c(t~~!!ld. t; J~(f-N.JJ}f(+ > 
lOa 

I t/ ., t 

+[c4t3td!!.
1.C..- 1J- -r 3c2- ~(1:-,v;({J;'p'= -(l+.:<.fl.-uzJL+ J..L_ 

lJ ,.e. "'· 1\. '\ . I 'J I ,R. _![ a2. 0 .J:C_ 
0 u. 1\· .. u:. 

I _fL.. ../_ U. 'lJ' · 3. ' ( f. -d ) - B(..<+l't) ~ tfo .!" · 
- ( ij + M)JL ..Jl: + ,2 ;;\- >. tr., f .»,:. ;f 7 r -:;\- f Cos ( ;t -IV~cp) + ·· 

lf ~v u~ I 

...,. -- --- --... -

.llnH BepTHK6JlhHbiX KOJJe6aHHfi: 

z'' _ [ n, + ne ~r~· -N;r J _,. C:· ~ ~cf· -~cp) + :_ (n+n,>/1 + f.rn+n,>ft J>:.(-}~r )+ 

~ if 2. I 

-f fZ-t~t)e,t ~ ess( ~·-Mr) ~ Ct.~~)~ J'~ (.; -ltt;r) + (~~:. )&V'C8S( :·-~ 'f ;JJ:!_OG) 

L .k •' / / !( ( L -c. s,;.. ( ;t -t'4f).! fi z ·= o 

Yb STHX. ypaBHeHHfi MO)Kl!O C.UeJ16Th CJJe.UyiOIUMe BbiBO.llbi: 

1. B nnuefiHOM rrpn6nn*eunn ypaaueuHH ue co,llep*aT qneuoa 1 KOTOpbie yxaabr

B6IOT ua i:Ipouecc 3a·ryxaunH Kone6aunfi rrpn yaenH'ieHHH · aueprnn qacTHUo 3To o6'hHC-
. x/ . 

1151eTC51 TeM, 'ITO H3BeCTHblfi. rrpouecc 36TYX6HH51 KOMIIeHCHpyeTC51 B UHKliOTpOHe 

y.annueurreM paauoaecuol op6rrTw. 

x/ 
12yTo 36Tyxaune nrpaeT cywecTaeuuyiO ponh B cuHxpoTpoue n cuuxpo¢aso-

TpOHe 

" 
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2, Ecmt C = 0, TO II3 mmeil:Horo np~6mt:m:eH~SI (lOa), (106) cne.oyeT, 'ITO 

6eT8TpOHHbie KOne68HllSI (BOKpyr CnrrpanbHOfi op6ITTbi) He 38BHCSIT OT CKOpOCTll yBenrr

'l8HllSI ::meprrrrr. Y'!ITTbiBaSI aTo MO:m:Ho ~prr6nrr:m:eHHO oueHiiTh · Benrr'lrrHy aMnnrrTYLlbi 6eTa

TpOHHhrx Kone6aHrril: nprr .orrcKpeTHOM Ha6ope aHeprrrn. B MOMeHT npoxo:m:.neHrrH qepe3 

'If/ 3a3op Me:m:.oy .oyaHTaMH qacTITUhi nonyqaroT aHeprnro.- rrprr aTOM liZ= o , At'--f.V .J 

To ecTb c,f = -t. <~:. 6 fl=,=o • nocne "y " npoxo:m:.oeHHil: qepe3 

3830p yBen:IPieH:He 8MnnrrTy.ll,bi MO)KHO Hail:TH ll3 Bbipa:m:eHITSI: 

r.oe 

G:J. - '!8CTOT8 

vb ( 11 ) nony'lrrM 

f(_,. e<. 500 CM 1 

( 11) 

1 TO eCTb ,llnSI UITKnoTpOHa 

B 38Knro'leHrre Bbrpa:m:aro 6naro.oapHOCTh B.n • .UMnTprreBcKoMy 3a pyKoBo.OCTBO 

II UeHHbie 06cy:m:.oeHITSI 8THX BOnpOCOB, 

PyKoniiCh nocTyrrrrna B H3.llaTenbcKrrfi oT.oen 
10 OKTSI6pH 1960 ro.oa, 

UrrTrrpoBaHHaSI nrrTepaTypa 

1 • .n~n.BaciineBcKaH, A.A.rna3oB 1 B,YI • .UaHHnoB, lO.H.neHrrcoB, B.n.n:m:enenoB, 
B.n. llMrrTprreBt.:KIIfi1 E,YI,3aMono.o'liiKOB 1 H.fl.3annaTrrH1 B,B,Konbra rr .op. · 
"UIIKnOTpOH C npOCTp8HCTBeHH01J B8pll8UIIefi HanpSI:m:eHHOCTll MarHHTHOrO nonSI" 

1 

npenpiiHT flHn OYIHI-1 (1958), ·,_ 

2, Bohm Dand Folgy L. "TeoprrSI crrHxpoTpoHa". Phys.Rev. 70,249(1946). 
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