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1. BBEll.EHl1E 

Ha'-luHaSI c 60-x roAOB HapSIAY c TpaAHU.HOHHoii cpopMyJioii JiopeHu,eBa co

Kpaw.eHHSI o6cyX<AaeTcSI u ApyraSI (CM., HanpuMep, ( 1 ]) , corJiacHo KoTopoii 

npoAOJihHble pa3Mepb1 ABHX<yw.nxcSI 061,eKTOB, iianpoTHB, AOJIX<Hbl B03pacraTb. 

B cBoe BpeMSI KOHu,enu,uSI peJISITHBHCTCKoii (JioKau,uoHHoii) AJIHHbl (2 ), CJieACT

BHeM KOTopoii ·SIBJISieTcSI cpopMyJia YAJIHHCHHSI, Bbl3BaJia 3Ha'-IHTeJihHbie B03pa

X<eHHSI. Ceii'-laC X<e cpaKTH'-leCKH C'-IHTaCTCSI, '-ITO noBeAeHHe npOAOJibHblX pa3Me

p0B, B OTJIH'-IHe OT 3aMeAJieHHSI BpeMeHH, B 3Ha'-IHTCJlbHOH Mepc onpeACJISICTCSI 

cnoco6oM H3MepeHHSI, Bb16op KOToporo - AeJio BKyca. Tipu 3TOM, OAHaKO, co

BeprneHHO ynycKaeTCSI H3 BHAY, '-ITO, HanpHMCp, xapaKTep noBeAeHliSI nOJISI 

ABHX<yw.erocSI 3apSIAa HenocpeACTBeHHO CBSl33H C 33KOHOM npco6pa30B3HHSI 

npocrpaHCTBeHHblX pa3Mepos. EoJice Toro, B HaCTOSillJ,ee BPCMSI cpaKTH'-ICCKH 

onepupy!OT C ABYMSI COOTBCTCTBYIOW.HMH npeACTaBJieHHSIMH nOJISI. HenOHHMa

HHe 3TOro nopOAHJIO B Te X<e 60-e roAbl AHCKYCCHIO (CM., HanpHMep, (3-5)) OT

HOCHTCJlbHO 3JieKTpH'-1eCKOro nOJISI HCHTpaJihHOro KOJihl.l,a C TOKOM. 

CorJiaCHO o6w.enpHHSITOMY MHCHUIO 3JICKTpH'-1CCKOC nOJIC JICTSlllJ,Cro 3apSIAa 

HMCCT, KaK H3BeCTHO, cpopMy CX<aTOro 3JIJIHnCOUAa spaW.CHHSI; H 3Ta KapTHHa 

onnpaeTCSI nenocpeAcrneirno Ha cpopMyJiy JIOpeHu,csa coKpaw.emrn. B paMKax 

3JlhTepHaTHBHoro nOAXOAa, KOTOpbnt om1paCTCSI Ha 3ana3AbIB3l0llJ,HC noTCHU,H

aJibl Jluenapa - -BnxcpTa, 3KBHOOTCHU,HaJihHhlC nosepXHOCTII HMCIOT T3K)KC 

cpopMy 3JIJIHOCOHAOB spaw.emrn, HO TOJihKO BblTSIHYTbIX B HanpaBJICHHH ABU)KC

HHSI I 1 ). 

Hn)Ke, HCXOASI H3 noTeHu,naJia Ky.10Ha, MhI noKa)KCM, '-ITO Tpc6osaHnc pc

JISITHBHCTCKOH KOBapnaHTHOCTH cpaKTH'-ICCKH HCKJIIO'-laCT nepsylO B03MO)K

. HOCTb, a C YllCTOM 3ana3Ab1B3HHSI ACHCTBHSI 3JICKTpOMarttHTHOro nOJISI OAH0-

3H3'-IHO npHBOAHT K nOTCHU,HaJiaM JlneHapa - BnxcpTa, 

2. JIOPEHU.-TIPEOEPA30BAHl1.E flOTEHU.11.AJIA KYJIOHA 

KaK H3BCCTHO, nOTCHU,H3Jlbl JlueHapa - BHXCpTa [6, 7) 6h1JIH nOJIY4CHhl 

KaK CJICACTBHSI pcweHHSI BOJIHOBOro ypaBHCHHSI. HH)KC Mhl npHACM K HHM B pe-

3YJibT3TC <<PCJISITHBH33U,HH>> KYJIOHOBCKOro nOTCHU,HaJia. 

11TaK, 6yACM HCXOAHTh H3 noTCHU,HaJia KyJIOHa AJISI noKOSlllJ,CroCSI 3apSina: 

<l>• = el R* (l) 
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(S. -CHCTeMa), HanOMHHM, '-ITO OH TaKX<e Ha3blBaeTCSI CKa.1rnpHb1M IlOTeHu,Ha

JIOM.' 3To CBSI3aHo c TeM, '-ITO Ha SI3b1Ke eBKJIHAOBOH reoMeTpttu R* _;_ 3TO cKa.1iSJp' 

(KBaApaTHblH KOPCHb H3 CKaJrnpHoro KBaApaTa): 

. R• = (R•R•)l/27" (-R:R:) 112, (2) 

fACa = 1,2,3, Ra-paAHyC-BCKTOp (3-BCKTOp) pacCTOSIHHSI. 

ll,JISI nepCXOAa K CHCTCMC OTC'-leTa (S) ,. fAe. 3apSJA ABHX<CTCSI co CKOPOCTblO 

v. = {3c:, BOCnOJih3yeMCSI npeo6pa3oBaHHSIMH JlopeHu,a. TI pn 3TOM Mhl YllTCM, .'ITO . 

B paMKax"4;:npeACTaBJieHJtSI 3JieKTpH'-1~CKHH nOTCHU,llaJI - 3TO BpeMCHHaSI KOM-. 

noHCHTa 4-Bt!KTOpa A~ = (<l>.; 0,0,0). 0TCIOAa 6yneM HMeTb 

<l> = e = !:.X. 
R•(l - {32)1/2 R•· 

(3) 

TiocKOJlbKY Ai= u, i<l>•, rn~ u i __.:. 4-cKOpocTb 3apSJAa, TO Ha Sl3b1Ke'4-npe;icrail-.: 

JieHHSI 3HaMeHaTCJlb;·ollCBHAHO, AOJIX<CH 6b1Tb JIOpCHU,-CKaJISlpoM. Tipn 3TOM ec:..' 
TCCTBeHHblM o6o6w_eHHCM (2) 6yneT: . . . . . ' . .. 

., id 

R• = (-R;R)l/2 = (~RiR/12, (4) 

rne R ; - y)Ke 4-BeKTop coorneTCTBYIOW.ero pacCToSIHHSI, 06JiaAa10ll.l,HH B o6ll.l,t':M 

CJiyqae BpeMeHHoii KOMnoueHToii R0 = cT. TaKnM o6pa3oM, MO)KHO ·cKa3aTh, 

'ITO pCJiSITltBHCTCKHM o6o6ll.l,eniteM 3-cKaJISipa (2) SIBJISICTCSI HHTepBaJl'(Ksan:. 

paTHblH KOpCHb H3 'ICTblpCXMepHOfO CKa.TISlpHOro KBaApaTa). 

. , 2.1. Tpaou~UOllllblU nomeH~UaJl, 06b14.HO Ha OCHOBaHHll o6paTHOH cpopMy-" • · 

Jihl Cl>Hu.AX<epaJihAa - JlopeHu,a R~ = R 
11
y n R: · = R .L nOJiy'l~IOT _(cM., 'min.pit:.' ' 

M~p, (8,9)) . . , ·. . 

R* = (R~ + ,,2R/12 =Ry (1 - {3
2 sin2i>)112

• (5) 

0TKyAa 

. <l> = . 2 2 R(l .:.. /3 sin t'>)l/2' 

e (6) 

KaK HCTPYAHO BHAeTh, ll3 (6) B COOTBCTCTBHH C o6w.enpHH5lTl>IMH npenCTaB

JICHHSIMH CJienyeT, · 'ITO 3KBHnoTeHU,HaJibHble KpHBble 3JIC_KTPHlleCKOro IIOJISI •; 

JJ.BHX<yll.l,erocSI aapSIAa HMCIOT cpopMy 3JIJIHilCOB, C)KaTblX B HanpaBJieHHH Allll)KC

HHSI. 

3nech, OJJ.HaKo, Heo6xoJJ.nMo o6paTHTh BHHMaHne Ha CJieJJ.y10ll.l,ee. qTOOhl B 

s•-cncTeMe BblpaX<eHne (4) nepexo~HJio s (2), HY)KHO nonyCTHT&, 'ITo.speMeH-

~ ~a-~,·1· 
IKtJf.~ 

~OTEKA . --- . ......,...., ---· 



"9~. c:na~aeMoe R~R~ == cT.,,2 = 0, T.e. R}'~~JUieTCSI lllf~O npocTpaHCTBeHHhlM· 

(MrHOBeHHhlM) BeKT9poM. 

2.2. <<AllbtnepnamuaHb1ii» nomenu,uM. C ylleToM 3Toro yCJioe11si Ha octtoea

HHH npeo6pa3oeaHHSI JlopeHu.a AJISI npononhttoii KOMnotteHThl nonyllHM 

RII = (R~ + v·O) }' = R~r (cpopMyJia YAJIHHeHHSI)"; . (7) 

B pe3yJI&TaTe nOCJie noncTaHOBKH R~ = R 
11
y-I a (5)" eMecTO (6). M'i,i• 6yAeit'· 

HMetb coeepillellHO Apyroe ebJ'pa)Kemie nmi rioTeHI:J;~aJia nO.IISI ABlf)Kyli(eroc'sr 3a

pSIAa: 

<I> = ey 
a R(l -:-'- /Pcos2{))1 12 ' ' 

(8) 

Ho caMoe cym.ecTBeHHOe AJISI Hae 3AeCb 3aKJilOllaeTCSI B TOM, ll.TO BhlTeKalOil.l,ee 

U3 Tpe6oeaHHSI peJISITllBllCTCKOH KOBapHaHTHOCTll paeeHCTBO i * = 0 03Ha'llaCT 

HeB03MO)KH0CTb BbIIIOJIHeHHSI COOTBeTCTBy~m.ero paBCHCTBa i' ; 0. Ho llMCHHO 
• • ! ., ' •'"'t 

Ha 3TO ll3BCCTHOC yCJIOBlle on11paeTCSI cpopMy)fa COKpaw,eHHSI, KOTopasi UCilOJih-

30BaJJacr, BhllllC npu BhIBO~e cpopMyJihl (6). TeM caMhIM CTaBHTCSI no.I( COMHeHHe 

C~paBC,ZlJIUBOCTb o6w,eOpllHSITOfO. npe,QCTaBJieHHSI nOJiSI ABlf)Kyil.l,el'OCSI 3apSIAa B 

cpopMe. C)Ka,:oro 3JL/IHilCOHAa, . 

' 2.Iponwil{ll(0 Jlu~uapa--:- Buxepr~a. ECJIH MO)KHO TaK Qbipa3llT~CSl,.Bbl-: 

Ille Mhl. pa.3o6panu llllCTO MaTeMaTHlleCKHii acneKT pCJISITHBH3au.1111 noTeHu.11ana 

KyJioHa, no.iiarag (MO?f<HO CKa3aTh, HC 3aAyMhll3aSICb), ~TO 4-BCKTOp paCC'fOSI-

HHSI R.i SIBJISieTCSI npOC,Tpa~CTBeHHOilOA06HhIM. Ho HaCKOJihKO 3TO OTBC4'aCT cpll-

3HllCCKUM Tpe6oeattttsiM? . . . , . 
lJTo6bl,OTB~TH~h·Ha nocraeneHHhIH eonpoc HanoM

0

Hu~ CJI;Ay~m.ee,. Ew,e e .· 

1727 r. BpaAJICeM 6bIJIO OTKPhlTO SIBJieHHC a6eppau.11u - OTKJIOHCHUSI cee-ra . 

3BC3A ( 10 ]. Ilpu 3TOM, KaK e~SICHHJioch, yron a6eppau,1111 onpeACJISieTcsi ceeTo

B~M paCCTOSIHHeM (L): +:e: paCCTORHlieM MC)KAY TOll~aMH; KOTOpbIM OTBCllalOT 
I . . .. 

pa3Hhle MOMCHThI epeMCHH , npttllCM «cTeneHh 3ana3AhIBaHHSI>> T = LI c. Htt~I-

MH CJIOBaMH, Mhl HMeeM 3ACCb ceeToeou 4-eeKTOp Li, epeMCHHaSI KOMriOHCHTa 

KOToporo L0= L. Ho, KaK 6bIJIO YCTaHO~Jlt!H() BnOCJIC;CTBllll, npou,ecc pacnpocT

paHCHUSI ceern siensieTcsi pa3HOB~AHOCT.hl(). o6'w,ero SIBJICHHSI pacnpoCTpattettusi 

3JICKTpoMarHH.TH~ro c11mana; Apyry10 pa3HOB~AHOCTh Ko-roporo np~AC'.J'aBJISICT 
pacnpoCTpa.HCIIHC 3JICKTputiecKoro IlOJISI 33J)SIAa, 0AHaKO, B paMKaX npCX<HCfO 

UHBapuaHTa .(4) MW "TCnepi., T.C. ormpasicb Ha,CBCTOBhlC, HJIU 3~na3Ah1Bal0-
..,·l ' • ' ·. . • . ' ,. ,_ 

Il.l,HC, paCCTOSIHHSI, BCe )KC HC CMO)KCM 06ecnClll1Th nepexo~ KR*. 3TO yCJIOBllC 

I Bn'ocne;icrnuu ncilio6i{b1C pacCTOIUIHll IIOJlJ'IHJni Ha3BallHII 3aJIU3;\blBalOW.HlC. 

,: ·"";\. 

~~;~,,.~_ :~·~-:,.,}:· i.4:·_;.~ .. ~ ~~ \i':'\ I• :~\;r 
· :,,.,·,-•f' _r.:1 f'" ··~·.',,,,/.1o~'{;f,),~~;.,, 

i} 
I;} 

.r~ \' 

Jl0Bl1C 6yACT BhHlOJIHCHO, CCJIH TOJih~O ;~CCTO (4) Mbl B03bMCM Apyroii HHBapit

aHT (cM;, HaripttMep, i 11 J> · 

R* . 1· ···L* ·. . ;L· • . . ;L· =· • o··=ll,. =II- .. * I · I . 

; (9) 

3ACCh II i = ( i ,0,0,0)i Li - 4-BCKTOP CBCTOBOro, HJfo 3<1na3;:u,ieaiomcro; pacc-i-o-* • . 
SIHUSI Li == (cT, Ra). B S~CHCTC~..tC Bl)CMCH~asi'i<'o~inottii'i~a L 0, 04CiHAHO, coo-f-r . . 
BCTCTBYCT, epcMcirn pacnpodpaHCHitsi 3JICKTj>oMartt'ttTHOH' ~OJl~bl OT .IJ.BH)Kyti.(c
rocsi HCTOl!HllK.i ~o TOllKll ifa6JilOACHHSi. Httall~ roeopsr, .3TO aper.Hi paBiio pac

CTOSIHHIO R , ACJICHHOMY Ha cKopocTi, pacnpoCTpattcttnsi nonsi: . r . , , . 

T = R I,:. r 
(10) 

B pe3yni>-i-aTe c yqe-ro~ Toro, 4TO ii; L. = yR + P <i y R r ~'p11'A~M K noTettu.it'aiiy 
1 r a 

Jlucttapa - Buxcprn: 

e 

<l>Lw= R +{3aR: 
r 

(11) 

HanOMHHM, llTO 3HaMCH3TCJlh MO)KHO T3K)KC npC,ACTaBHTb KaK npOll3BCACHllC 

Rr K, rti:c K - ll3BCCTHblH <<q>aKTOP 3ana3AblB3HllSI>>. 

0,TMCTllM, llTO coeepUICHHO aHaJIOrHllHblM nyTCM MO)KCT 6b1Tb npoBCACHa 

«peJISITHBtt3au,usi>> noTettu,uana IOKaew (CM., ttanp11Mcp ( l ]) , xoTSI e 3TOM CJiy

llae CJICAYCT YllllTblBaTh B03MO)KH0C OTJlllllllC CKOpoCTll pacnpoCTpaHCHllSI SIACP

HOro nOJISI OT c. 

3. 3AKJ1I04EHI1E 

«PCJISITHBH3aU,llSI>> nOTCHU,HaJla KynoHa C nOMOW.blO 3am1cn 3-cKaJISipHoro 

KBaApaTa paCCTOSIHllSI B pCJISITllBllCTCKll KOBapHaHTHOU cpopMe (KaK KBa,ApaTa 

llHTCpBaJia) llCKJIIOllaCT HCil0Jlb30BaHllC cpopMyJihl COKpaw,cHHSI. TcM caMhlM 

CTaBHTCSI DOA COMHCHllC o6w,cnpHHSITOC npC,ACTaBJICHllC nOJISI ABH)Kyw,crocsi 3a

PSIAa 8 BllAC ccpcpOHA3, YllCT 3cpcpCKTa 3ana3AbtBaHHSI ACHCTBHSI :JJICKTPHllCCKO-
. • . 2 

ro IlOJISI nyTCM npllBJIC4CHHSI 4-BCKTopa CBCTOBOfO pacCTOSIHllSI OAHOJHallHO Be-

ACT K nOTCHU,Ha11y JlHCHapa - B11xcpTa. 

AeTOp 611aroAaPHT M.C.XeacTyttoea 3a nnoAOTeopttbIC o6cy)KACHHSI. 

2BMCCTO npocTpa11crnc1111m10111xi1icii11 4-~CKT<lp,i".· 
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CTpC.llbU.OB B.H. 
OoTeHU.HMbl JIHeHapa - BnxepTa KaK C.11et:1cTsne 
.11opeHU.-Dpeo6pa30BaHHSI DOTeHU.HMa Ky.110Ha 

112-93-437 

PacCMaTpHBaeTCSI BblBOL{ noTeHU.HMa 3.lleKTpHtteCKOI'O DO.TISI ,ll.BH)Kym,eroCSI 
3apMa KaK peJy.llbTaT <<PC.IISITHBHJaa.nm> Ky.11ouoscKoro DoTeHu.uana. YtteT 
Tpe6osaHHSI .11opeHU.-KOBapnaHTHOCTH H 3<P(tJeKTa 3aDa3L{hIBaHHSI ,D.eHCTBHSI 
3.11eKTpOMarHHTHOro DO.TISI C ueo6XOL{HMOCTblO npHBOL{HT K DOTeHU.Ha.llaM Jlne
ua pa - Bnxeprn. 

Pa6orn BbinO.IIHeHa B Jia6opaTOpHH BblCOKHX 3Hepmn 0115111. 

Coo6n1em1e Om.C,!lllllCIIIIOl'O llllCTIITYTa 11,!lCpllblX IICCJIC,!lOBa1111i1. ,Uy611a, 1993 
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Strel'tsov V.N. 
Lienard - Wiechert Potentials as a Consequence 
of Lorentz Transformation of Coulomb Potential 

D2-93-437 

A derivation of the electric potential of a moving charge as a result of the 
«relativization>> of the Coulomb potential is considered. The account of the 
Lorentz-covariance demand and the action retardation of the electromagnetic 
field with necessity leads to the Lienard - Wiechert potentials. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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