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. I 1-4 I . 
B nocneAHee speM~ .no~s~nc~ P~A pa6oT · . , Kaca~~~xc~ ~3-. . . . . - - . . . . 

aetTHOilt npo6neMbl 0, '3aP~Ae npOBOAH~Ka C TOKOM, KOTopa~, ,no. CY-:-: 
T~) A en a, CBOA~TC~ K sonpocy · 06 3neKTP~ 4eCKOM . none· BOKpyr,; Ta- •. I . . . . . . . ' . . 
KOrO npOBOAH~Ka. np~ 3TOM 6blfla 3aTpOHYTa TaK>Ke npo6neMa pen~-· 
T~B~CTCKOilt ~Hsap~aHTHOCT~ 3aKOHa faycca 13

/. B· CBeTe ~OA~OAa, .. 
~3no>KeHHOrO B .~3BeCTHOM 6epKn~eBCKOM Kypce !)lH3J.1KH 

113neKTp~-. ,,. 
4eCTBO ~ MarH~T~3M 11 napcenna. KaK YTBeP>KAaeTCA TaMLsl,·cor
nacHO cne4~anbHOilt TeOpH~ OTHOC~TenbHOCT~, AnB aenH4HH noeepx
HOCTHOrO 11HTerpana B TeopeM'e faycca ~MeeT MeCTO ·paseHCTBO* . 

- -* ·J!o -d-r E , d5 = J E 5. 
; ( 1 ) 

:.';\ A*(t*) A(t) 
.~I : ~: 1)1 

3AeCb, HanpHMep, nesa~ 4aCTb npeACTaB~~eT noKO~~YJ?C~ :. S* -CHCTe:
MY (co6cTseHHY~ c~cTeMy nposoAHHKa) t E*-HanpR>KeHHOCTb 3neKTPH-

~ . . . . * .. 
4ecKoro non~, d 5 - 3neMeHT 3aMKHYTOi1 nosepxHOCT~ A •. Ben114i1Hbl 

B npasoilt ~aCTI1 OTHOC~TC~ K AB~>Ky~eiltc~ S-cHcTeMe. 
Ha caMOM >Ke Aene cooTBeTcTsy~ee pen~THBHCTCKH ~HsapHaHTHoe 

sbJPa>Kef.u1e ;11Mee':r s~A ·· · · ' 

f Fikd * -*/ 5. -
A* . 1k 

J Fikd5ik' 
A 

~ I I i ; (2) 

3AeCb· Fik-:- TeH30P 3neKTPoMarHHTHoro non~, dSik --3neMeHT aH-

TI1CI1MMeTPH4Horo 4-TeH30Pa nno~aAH . ~! 
, · ·1 m 
d5.k = -e:.kl dx• ox , (3) 
\ .1 1 m · 

~Ae' i ; k,. . . = 0, 1 , 2, 3, Eiklm - nceBAOTeH30P nesH-4HBI1Tbl 
. (e:o123 = -1). npi1Bbi4Hble senH411Hbl ds Aa~TC~ epeMeHHbiM~ KoMnO
~~HTaM~ d5

0
a. (a, ·13. = 1 ,2;3)', TOrAa KaK d5af?, npeACTaBn~~T npo:-, 

e1K·4~~ 3neMeHTa · nno~aA~ Ha TP~ · 11 speMeHHble nnocKOCT~ 11 : x
0

xa (x
0 

= 
d, ct) B npocTpaHCTBe M~HKOBCKOro, T.e. 3aB~CBT OT dx0 ~ ox

0
''.' ··: 

. Ecn~ B COOTBeTCTB~~ C noKa4~0HHOi1 !)lopMynHpOBKOilt Teop~~ OT
H~C~TenbHOCT~ (cM.,~Hanp~Mep,/ 6 • 7 /) e S*-c~cTeMe.3neMeHT~ no
ee·~xHocT~ A*. 6epyTC~ OAHOepeMeHHO ::(dx~ ,· OX~ = .o' a OTC~Aa .. 11 

d5aS = 0), To neea~ 4aCT_b. (2)_ CBOAHTc~·l<' neaoilt 4acT~ ( 1). OA
Hal<o B S.;.c~cTeMe c Heo6XOA~MOCTb~ y>Ke d5af3 * o;· no3TOMY npa
safl 4aCTb (2) 6yAeT csoA~TbC~ K npaeoA 4aCnt (1) ·TonbKO e TOM 

~ ' ' 

~--~-~-~---~~------------
*· 6onbLUe oTOro, :y.TBeP>KAaeTC~, 4TO paeeHCTBO' ¢opManbHO: Bbl

pa>KaeT pen~T~B~CTCKY~ ~Heap~aHTHOCTb 3aP~Aa. 
~ ~.,-..#;,. ';.~ .. '" K"~ \ ~ .. t.;l~o~-A.un'1.h"11.~.u n•t•~.za 
I 1t~~:!l!li.U Bee .,eaouud 
t 6o\151U•IOTEKA 
----~ ' . --. --· 



· oS - I cJlyllae, ecm1 om1Cb1Sa1011\!1e MarHI"'THoe no11e KOMnoHeHTbl .F = H =. 0, . . - -I 
;MHbiMI-1 'cJlosaMI-1, ecJll-1 s S:-ci"'CTeMe HeT co3Aai0~11X yKa3aHHoe noJl~ 
ASI"'mY~I"'XCR 3aPRAOS.-Ha OCHOse S~pameHI"'R (3) 11 npeo6pa3osaHI1A 
JlopeHLia MomHo · nOJlYlii"'Tb fpaHccj)opMalii"'OHHble cj)opMyJlbl AilR seJll"'lll-1~ . * . ' .. i 
dSi'k· noJlaraR AJlR npoCTOTbl, liTO s -CI"'CTeMa ASI"'meTCR SAOJlb OCI-1 

. . . . . . ~ . . I 
x s:..cl"'cTeMbl ··co CKOPOCTbiO vx, a HanpasJleHI"'R !'IX oce11 cosnaAaiOT;, 
c ·yi.teToM paseHcTsa • ds:·

13 
= o HaAAeM - · \ 

. ,. ·. * 
·ds02 = ds~ = ds;y, dso3 = -ds ,;;;- ds*y (4) ds01 ·=_dSx·= dsx, . z z ' 

.J 

ds 12 =-S1ds;y, ds 13 =-f3 1 ds~y, ds~3 = 0, (5) 

rAe y - JlopeHLI-CI>aKTop, S1 = vx/c. _ .. 
C APYrO~ CTOPOH~, KaK 113secTHO, SeJll"'lii"'Ha ds 0 a Cilymi"'T~AilR 

onpeAeJleHI"'R TaKa~ samHo~ xapaKTepl"'cTI"'KI-1 KaK nosep~HocTHa~ 
nJlOTHOCTb 3~PRAa 0°~= ~. np11 3TOM AilR noJlHOro 3aPRAa HeKQTO
po~ nosepXHOCTI-1 A I"'MeeM 

Q 
- .... · f. oa 

fads = u ds 0 a• (6) 
A A 

C YlleToM APYri"'X KoMnoHeHT dsik AilR peJlRTI"'SI"'CTCKoro o6o6ll\eHI1R 
( 6) . noJlyt..ii"'M·. 

I ikd . Q = . a sik. (7)_ 

a~ 12 
3AeCb a - nJloTHOCTb nosepxHocTHoro TaKa; HanPI"'Mep, o pasHa 
KOJll"'lleCTSY 3JleKTPI"'lleCTSa, npoTeKaiO~ero S 1 C llepe3 eAI"'HI"'LIY HOp-
MaribHOro K HanpasileHI-110 TOKa CelleHI"'R nosepXHOCTI-1, T.e. 
noA06HbiM me o6pa30M o6o6~aeTCR 11 113SeCTHaR CI>OPMYila 

- -E = 41Ta 
... · oa 4 · oa 

I"'Jll-1 .. F ' = I 1Ta .• 

A11R penRTI"'SI"'CTCKI-1· Kosap!"'aHTHoro, SblpaiKeH!-lR 6yAeM !"'MeTb 

Fik= 47r0 ik 
' 

Ili"'HI-111 • I 
(8)/ 

(9) 
I 

. 6 I np!"'llew lii"'CTo npocTpaHcTseHHble KoMnoHeHTbl YAYT, olleSI"'AHO,, 1 
SblpamaTb CSR3b MemAY nJlOTHOCTbiO nosepXHOCTHOrO TOKa 11 HanpR-j 
meHHOCTbiO MarHI"'THOro noJlR~,Ha.ocHosaHI-111 (7)- 11 (9) SI"'AHO, liTO 
S peJlRTI"'SI"'CTCKOM CJlyllae (6) Ae~CTS!"'TeJlbHO yme He·npeACTaSJlReT 
noJlHbl~ 3aPRA. 

CneAyeT, snpolleM, 3aMeTI1Tb, liTo npaKTI"'llecKaR nocTaHosKa 
paccMaTpl"'saeMo~ s ynoMRHYTbiX pa6oi"ax 3aAalll1, cTPoro rosopR, He 
OTSellaei 3aTpoHyTo~ penRTI"'SI"'CTCKO~ TpaKTOSKe 3aK6Ha raycca. Ha 

>, .. 

l
\. 

j i 

·.! 

r 

il 

caMOM .AeJle, o6cymAaeMbl~ sonpoc. CSOAI"'TCR K CJleAYIOII\eMy. noRSJlR
~~CR;Ili-1'3JleKTPI1lleCKOe none SOKpyr 3aMKHYTOro:~~eKTPI1lleCK11 He~
TpaJlbHoro npOSOAHI"'Ka nocJle S036ymAeH11R S HeM TOKa? ~Mee~CR S 
SI"'AY, liTO TOK S03Hi-1KaeT TOJlbKO 3a ClleT npi"'SeAeHI"'R S ASI"'meHI"'e· 
_3.1leKTPOHOS. npOBOAI"'MOCTI-1. nocKOilbKY np11 3TOM lii"'CJlO 3JleKTpOHOS 

• He MeHReTCR 11 no-npemHeMy pasHa lii"'CJly nOJlOmi"'TeilbHbiX I"'OHOS, TO, 
no ~aweMy MHeHI-110, OTSeT Ha nocTaSileHH~~ sonpoc MomeT 6~Tb no

•.JlYlleH i-la ocHose. paccMoTpeHI"'R CJleAYIO~ero · npocToro ·. npi"'Mepaf.a/. 
ny~T b I"'MeeTCR· napa 3JleKTP11lleCKI1X ·3aPRAOB pa3HbiX aHaKOB, rlPI-1- l 

lleM 6A11H 113.H11X (AnR onpeAeJleHHocT~ ~ OTPI"'llaT~ribH~~) AB~meT~~ 
~R,·a Apyra~·noKoi"'TCR. HaliHeM c npocf~~wero CJlYllaR, KO~Aa pac
CTORHI"'eM MemAY 3aPRAaMI1. MOmHo npeHe6pellb. 

-0lleB11AHO, liTO 3JleKTP11lleCKoe noJle noKOR~erOCR (nOJ10mi1Tenb
Horo)·3~~~Aa 6YAe~ onPeAeriRTbc~ KYJloHoscKI"'~.noTeHLII"'aJl~M 

; ; . , ; ~ . . . . ' . . . 
e 

(j)+ 'R , (1 or. 
rAe e - 3aPRA 3IleKTpoHa. nolle me ABI"'my~erocR (c'o CKOPOCTbiO ~) 
OTPI"'llaTeJlbHOro 3aPRAa 6yAeT 3aAaBaTbCR noTeHLII"'aJlOM J111eHapa -
B11xepTa-,:< . • ·· ·:. •. _._-,_ 

"• .:,: 

e 
( 11 ) (j) ------, 

R~ f3R· 
rAe·~= v/c. TaKI"'M o6pa3oM, AhR cyMMapHoro 3IleKTPI1llecKoro noJlR 
Ha~AeM. 

~ .\·.· 
-.....~' 

ef3R 
- . + <P- = ----=-

(/) - <P+ · · R- SR · 
(12) 

Kat< MomHo 3aKJ110lii1Tb, np11 S = ·o rione Ae~cTBI"'TeJlbHo pasHa HYJliO. 
0AHaKO B peilRTI"'BI"'CTCKOM CJlyllae KapTI"'Ha cy~eCTSeHHO l"'aMeHReTCR. 
KaK BI"'AHO, AaHHaR. napa 6yAeT ,socnpi"'H!"'MaTbCR npo6HbiM 3apRAOM. 
KaK He~TpailbHa~ TOJl.bKo noA yrJloM 0 = 1r/2 K tianpasne'HHIO ABI"'me- · 
HI"'R 3rieKTpoHa. npi13TOM 'B. Ha'npasJleHI-111 ···sr1ei>eA 11 OHa 6yAeT npeA;.. 
.CraBilRTbCR OTPI"'llaTeJlbHO 3apRmeHHO~'. a i 1Ha3aA 11 

- nonom!"'TeJlbHO .-
1 ' .... '·' ·_; ·' , __ ,_ .'' • • " • • ' .'. ~ "·.: •• • • ' • '<· -~' . <'' •'. • • • " ' 

liTO 11J1JliOCTPI1PYeT P~"~CYHoK. 

OlleBI"'AHo, qro s MaKpocKon~llecKoM nposoAHI"'Ke Mbl I"'MeeM _olleHb·: 
' f .~ j :. , ~ ·~ ;, ' r ' i "' ' ' ' : ..J :· f <-" ' "" 

60JlbWI1e 411CJla 3IleKTPOHOS 11 I"'OHOS 11,-TaK CKa3aTb, 3aAaHHOMY 1-10-:-
Hy S AaHHbl~ MOMeHT. scerAa MOmHO Ha~TH 116rii13KI1.~ 11 ~JleKTpOH. 8 

.caMoM AeJle, paccToRHI"'e Meli<AY ~oCeAHI"'MI-1. llaCTI"'lli::IMI-1 onpeAeJlReTCR 
M11KPocKonl14ecKo~ seJll"'lii"'HO~ ~- · TorAa· KaK paccToRHI"'e . R AO To4KI1 
lia6J110AeH11R B AaHHO~ 3aAalle '.RanReTCR. cyryf5o MaKpOCKOnl"'lleCKO~ 
seJl!"'lii"'HO~. no3TOMY 11CnOJlb30SaHHoe SbiWe. 11YCJ10SI1e. 6Jli130CTI1 11 Ae~
CTBI"'TeJlbHO 6yAeT B~nOJlHRTbCR C 60ilbWO~ TOliHOCTbiO. 
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rCoeepweHHO ~H~nor~~H~M ci6~a30M MOm~T 6W~b~~aCC4~+a~~: Ha
np~Mep,' pacnpeAeneH~e' i-lanp.RmeHHocT~ ::lneKTP~4ecK:oro noJl.R E: '·'' 
CooTeeTcTey~a.R. (12) ¢opMyna 6yAeT ~MeTb B~A 
-·· ··e y-2 - --

E = -~3 [ (~=~~~)3- (R- SR)··- R ]. (13 ) 
l ~ ' ' : 

04eB~AHO, 4TO ~ 3TOM cny4ae KapT~Ha non.R 6yAeT 3Ha4~TenbHO 
cnomHee, a ero ~c4e3HoeeH~e 6yAeT, 04eB~AHO, CB.R3aHc c Bblnon
HeH~eM paeeHCTBa 

·-.. .-....... 3 

R [ 1-(1-SR/R) y 2
]- SR = 0. ( 14) 

', :· .~ \ 

npoB~AeHHOe paCCMOTpeH~e, TaK~M o6pa30M, nOKaaano, 4TO 
B03H~KHOBeH~e 3neKTP~4eCKoro non.R BOKpyr np6BOAH~Ka c'TOKOM. 
oiH~db e~e He cB~AeTenbcTeyeT o6 ~aMeHeH~~ ero iaP.RAa. · 

I111TEPATYPA 
• ,J! 

···,. ~ r "':, 

1. lvezic T. - Phys. LetC N, 1990,~v-.144, o.42j: 
2.Bart1et't D.F:, Edwards W.F.;"'ibi'd.',1.99·0~;v.15l, p:259.' .. 
~ · B i 1 i,c .N > -. ~repr.i.nt B 1-TP. 9l/2_q ;,· ~.ie 1efe 1 d, J 99.1· .:: · · · · 
~.· Kenyon·c.s., Edwards W.F. - Phys. Lett. A, 1991., v.156,. . 391. . . . . .. : .d• . 

p. . . . . .. . .. : . ·' . 
5:'Purce11 E.M>'Electricity _and: magnetism. 2-n·d ~d. C1aren";' 

·don, Oxford; 1972/Sec'.5:4. · ·.·. " · ·· . ·· 
6. Stre1~tsov V.N.'.:.; 'Found. Phys·., '1976, v.6, p;293. 
7. Idem, Hadroni'C>J:,:'1990,.v.13,. p'.345 •.. · · 
8. Idem, JINR Comm: 02':'91-212, Dubna,. 1991. .. . ' :.:. ' ,._.. ·:_: . ,.. · ..... - . ' •.. , . 

,,.. 

PyKon~cb .nocTyn~na e ~3AaTenbCK~~ OTAen 
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CTpeJib~OB B.H • 
3neKTpHqecKoe none npOBOAH 
C TOKOM 

3aTpOHYT BOnpoc peJIHTHB 
Mbl raycca, fioKa3aHo, qTQ IJ1 

BOKpyr HeiiTpaJibHOrO 'npOBOA: 
~oKa (6e3 BHernHero·noABOAa 
MeHeHHHiero 3aPHAa. 

Pa6oTa BbinOJIHeHa B fla6o: 

· Coo6~eHHe 061.e.runieHHoro HHCTH~ 

IIepeBOA aBTOpa 

Strel~tsov V.N. 
Electric. Field of a Curren1 
Conductor 

A subject ~oncerning thE 
the Gadss theorem has been 
the electric field'arourid 1 

excitation of current in i1 
of electrons) doesn't sign: 

The ,investigati9n has hE 
tory of High.Energies, JINJ 
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