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HHCTHTyT l'll1epHbiX HCC1Iel];OB8HHH ny6Ha, 1991 

.:.;.A . 
. ·, 

. ' f1-4/ 
'B nocneAHee apeMR noRelllncR · PRA- pa6oT -· , Kaca~IIIXCR, 1113-

aecTHOi1 npo6neMbl 0 :JaPRAe' npOBOAHIIIKa C .TOKOM, KOTopaR, _,no cy
.TIII Ael1a, CBOAIIITCR K eonpocy·o6_ 3neKTPIII4eCKOM none BOKpYr Ta

KOrO npoeOAHIIIKa. nplll 3TOM 6b1na 3aTpoHyTa TaK>Ke npo6neMa penR
TIIIBIIICTCKOi1 IIIHeaplltaHTHOCTIII 3aKOHa raycca /

3
/ 8 ceeT'e nOAXQAa' 

~3nO>KeHHOrO 8 1113BeCTHOM 6epKrlllleBCKOM Kypce ¢1113111KIII 
1

~neKTplll-
4eCTB0 Ill MarHeTIII3M 11 napcenna. KaK YTBeP>KAaeTCR TaML

5
/, cor

nacHO cnel\lltaJ1bHOi1 TeOpllllll OTHOC~~tTenbHOCTIII, Al1fl ael11114111H noeepx-. 
HOCTHOrO IIIHTerpana B TeopeMe. raycca IIIMeeT MeCTO paaeHCTBO* 

s E* d~·* =· s Eds. 
A*(t*) A(t) 

~-1 . 
( 1) 

3Aecb, Hanp~~tMep, neeaR 4acTb npeAcTaenReT noKOR~y~cR s*-c~~tcTe
MY (co6CTeeHHY~ c~~tcTeMY npoeoAH~~tKa), E*-HanpR>KeHHOCTb .3n~KTpl-1-
4ecKoro nonR, · d~- 3neMeHT 3aMKHYTOi1 noeepxHocTIII A*. Ben~~t4111Hbl 
B npaeoi1 4aCTIII OTHOCRTCR K ABIIIlKY~ei1CR S-c~~tcTeMe. 

Ha caMOM >Ke Aene cooTBeTCTBY~ee penRTIIIBIIICTCKIII ~~tHeap~~taHTHoe 
·--·· -"' . . ' 

Bblpa>KeHIIte IIIMeeT BillA 
·<= 

S 
ik * J ik F ds.k = F ds.k. 

(2) 
A* ·x- ~ . A ~ 

3AeCb Fik- TeH30P 3neKTpoMarH~~tTHoro nonR; dsik- 3J1eMeHT aH

TIIICIIIMMeTpi114HOro 4~TeH3opa nno~aA~~t 

1 m 
dsik = -Eiklmdx ox ' 

:J (3) 

rAe i,k, ... = 0,1,2~3, Eiklm- hceBAOTeH30P flee~~t-4111BIIIT~ 
(Eo123 = -1). np~~tBb14Hble aen~~t4111Hbl'ds Aa~TCR apeMeHHbiMIII,KOMnO
HeHTaMIII ds~o. (a,\ ~ = 1 ,2 ,3), 'TorAa KaK dsae npeAcTaerifi~T npo:
eKL\111111 3neMeHTa nno~aAIII Ha TPIII 11 epeMeHHble nl10CKOCTIII

11 

x
0

xa {x
0 

= 
= ct) a ~~ocTpaHciae M~~tHKoecKoro, T.e. 3ae~~tCRT oT dxo 111 ox

0
• 

Ecn~~t a·cooTeeTCTBIIIIII c noKal\~~tOHHoi1 ¢oPMYl1111POBKOH Teop~~tlll oT
Hoc~~tTenbHocTi-1 (eM., HanP~~tMep) 6 • 7 /) a S*-c~~tcTeMe· 3neMeHTbl no-~ 
ee~XHOCTIII A* 6epyTCR. OAHoapeMeHH() (dx~ ;: ox~ := 0' a' 6~c~,O.a Ill ' 
dsaf3 = 0), TO ne!3afl 4aCTb' (2)' CBOAIIITCR K neBOH 4aCTW (1):: ·OA
HaKO a S-:o1cTeMe c i-le.o6xoA~~tMocTi>IO y>Ke dsas * 0, nci3ToMY. npa
aaR 4aCTb (2) 6yAeT CBOAIIITbCR K 'npaBOH 4aCTIII ( 1) 'TOJ1bKO. 8 TOM 

~ "·t . • ~; ;; . : .. .. 

.. . . ' -------------------------* ·ooJ1bLIJe -Taro, yTBeP>KAaeTCR, 4TO paaeHCTBO ¢opManbHO Bbl-: 

pa>KaeT pel1RTIIIBIIICTCKY~ IIIHBap~~taHTHfi'JJS S<!I!?J'\8 ~. , ·-• ~i>C:~.,,, .. "n""ll Kho.1t.ryT 1 
U~¥'5ii>lX nc~ :!P.MBlli~a 

SvtSIJir!OTEHA . _ _...... 



cny4ae, ecn111 onlllcbl8al0lltllle MarHIIITHoe none KOMnoHeHTbl FaS.;. TI = 0, 
;~H~M~~~· cno8aMIII, ecn111 8 S-c111cieMe HeT coaAa~~~~~x y~aaaHHoe none 
A8111mY~IIIXCR 3aPRA08. Ha OCH08e 8~pameHIIIR (3) 111-npeo6pa308aHIII~ 
JlopeHLia ·. MOmHo nony4111T b TpaHc¢loPMal.IIIIOHHble ¢lopMynbl AnR 8en1114111H 

*' d5ik• nonaraR AnR npoCTOT~i 4TO S.-CIIICTeMa A8111meTCR 8AOnb OCIII 
x S-clllcTeM~ co~KopocTb~ vx, a Hanpa8neHIIIR 111x ace~ co8naAa~T, 
c Y4eTOM .pa8eHCT8a d5* 

0 
= 0 Ha~~eM · ,c: 

a"' . 

d5 01 = d5x,= d5:, d5 02 = d5y ~-~~;y, d5o3 = d 5 . = d 5 *y' ( 4) z z 
• • \'~' _.J'! '"'··' 

d5 1i =-S1d5;y, d5 13 =-S1 d5:y, d5 23 = 0, t5) 

rAe y - nopeHL1-¢laKTop, S1 = vx/c. 
, .C APYro~ cTopoH~, KaK 11138eCTHo, 8eniii4111Ha d5 0a cnym111T AnR 

onpeAeneHIIIR TaKa~ 8amHO~ xapaKTepiiiCTIIIKIII KaK nosepXHOCTHaR 
nnoTHOCTb sapRAa 0°~=·0. nplll 3TOM AnR nonHoro aapRAa HeKoTO
po~ nosepxHocTIII A_IIIMeeM 

Q 
-·- "' oa . 

Jod5 = Jo d5 0a· . (6) 
A A 

C Y4eToM:APYrlllxK6MnoHeHT dsik AnR penRTIIIB~cTcKoro o666~e~i-1R 
(6) .nony41111>1 

Q = Joikd5ik· '(7) 

af3 · ' 12 3AeCb. 0 .. ·· - nnoTHOCT b nosepXHOCTHoro TOKa; HanPIIIMeP, ·(J paBHO 
Konlll4eCTBY 3neKTPIII4eCTBa, npoTeKa~~ero B 1 C 4epe3 eAIIIHIIILIY HOp
ManbHOrb. K HanpasneHIII~ TOKa Ce4eHIIIR nosepXHOCTIII, T.e. niiiHI-1111. 
noA06HbiM me o6pa30M o6o6~aeTCR Ill 1113BeCTHaR ¢JopMyna 

- -E = 4rro ·lflnlll oa 4 oa 
F =.. 'ITO ' .• ·' (8) 

AnR penRTIII8111CTCKIII Kosapll!aHTHoro 8biPameHIIIR 6yAeM IIIMeTb 

Fik 4TI0 ik· 
/' '• , (9} 

. np1114eM 4111CTO npoc-r:paHCT8eHHble KO~noHeHTbl_ 6YAYT; 04eBIIIAHO, 
BbiPamaTb. CBR3b MemAY nnOTHOCTb~ riosepxHOCTHOrO TOKa Ill HanpR
meHHOCTI:;~ MarHIIITHOro nonR. Ha ocHosaHi.ii-1 (7) Ill (9) .BIIIAHO' . 4TO 
B penRTIIIBIIICTCKOM cny4ae (6) Ae~CTBII!Tenb~~ yme He ~peACTaBn~eT 
nonH~~ 3aPRA. . 

CneAyeT~ snpo4e~, aaM~T~ib, 4To npaKT1114ecKaR nocTaHOBKa 
paccMaTpll!saeMo~ 8 ynoMRHYTbiX pa6oi"ax aaAa4111, CTPoro .rosopR, He 
OTBe4aeT aaTpoHyTo~ penRTIII8111CTCKO~ JPaKTOBKe 3aKOHa raycca. H~ 

.. 
~--· 2 

... ;. 

j 

i_~· i1 

!\ 
f 

-~·.·.! ! ;: 
r 

\ 
I 

CaMOM Aene, o6cymAaeMbl~ 80npoc CBOAIIITCR K cneAYIOllteMy. noRBnR
eTCR nlll 3neKTPIII4eCKOe none BOKpyr 3aMKHYTOrO ~rieKTP1114eC~III He~~ 
TpanbHoro nPOBOAHIIIKa nocne 8036ymAeHIIIR 8 HeM TOKa? ~MeeTCR 8 
BIIIAY, 4TO TOK B03HIIIKaeT TOnbKO aa C4eT npii!BeAeHIIIR B A8111meHIIIe 
3neKTpOH08 np080AIIIMOCTIII. nocKOnbKY np111 3TOM 4111Cno 3neKTPOHOB 
He MeHReTCR Ill no-npemHeMy paBHQ 4111Cny nonomii!TenbH~X IIIQHOB, TO, 
no HaweMy MHeH~~~~. OTBeT Ha nocTasneHHbl~ · 8onpoc· MomeT · 6b1Tb no:
riy4eH .Ha ocHose paccMoTpeHIIIR cneAY~~ero npocToro nPIIIMepa/s/. 

' . ) 

nycTb IIIMeeTCR·napa·3neKTPIII4etKIIIX 3aPRAOB paaH~X 3HaKOB, nplll-
4eM OA~H 1113 HIIIX (AnR O~PeAeneHHQCTIII'~-OTPIIIL.IaTenbH~~) ABIIImeT~ cR; a APYro~ noKoiiiTCR. Ha4HeM c npoc~e~wero cny4aR, ~orAa ~ac
cToRHIIIeM MemAY 3aPRAaMIII MOmHO npeHe6pe4b. 

04eBIIIAHO, 4To 3neKTPIII4ecKoe none noKoR~erocR (nonom~Terib-' 
Horo) 3aPRAa 6yAeT. onpeAeriRT

1
bCR KynoHOBCK~M noTeHL.IIIIanoM 

e :·' ~~' 
<P+ = - R ' ( 1 0) 

rA~ e ~ aapRA 3neKTpoHa. none me AB~my~erocR (co cKopocTb~ ;) 
OTPIIIL.IaTenbHOro 3aPRAa 6yAeT 3aAa8aTbCR noTeHL.IIIIanOM Jl~eHapa -
B111xepTa 

e 
<P ------, ·- (1.1)' 

R- SR 
, .. ~ 

rAe S = vIc. TaKIIIM o6paaoM, AnR cyMMapHoro '3neKTP~4ecKoro nonR 
Ha~AeM -- '.~· 

••• c, 
: . ·' ~ ·' 

'<P = <P+ + '<P.- = 
eSR -~· ' i. ' ( 12) ' '•' -~ ' '· 

R- SR ):': 

KaK MomHo aaKn~4111Tb ,· npl1 S ·,;,, 0 ·none Ae~cT'aii!TenbHO J)aaHo., tJYn~. 
0AHaKO B penRTIIIBIIICTCKOM cny4ae KapTIIIHa cy~eCTBeHHO IIIJMeHReTCR. 
KaK BIIIAHO, AaHHaR napa 6yAeT socnpii!HIIIMaTbCR npo6Hb1M aapRAOM 
Ka~ He~TpanbHaR ~onbKO no~ yrn6M B = rr/2 K ~an~a~.rieHIII~:~slllme
HIIIR 3neKTpoHa. np111 3'To~' B HanpasneH~III 11 snepeA 1 ~ OHa 6yAeT npeA.;:: 
cTasnRTbCR: oTPIIILiaTenbHo aapRmeHHo~, a 11HaaaA 11

'- nonom111n!nbHo, 
4Ta i-1nn~cTpll!pyeT PIIICYHaK. · ·• · · · 

. 04eBIIIAHO,· 4TO B ~aKpOCKOn1114eCKOM ~pOBOAHIIIKe M~:IIIMeeM 04eHb 
'6onbWIIIe:4111Cna 3neKTP6HoB'III l.ioHoB 111, 'TaK CKa3aTb, 3aAaHHOMY 1110-

Hy B AaHHbl~ MOMeHT BCerAa MO>KHO Ha~TIII. 11 6niii3KIII~ 11 3neinpoH. B 
CaMOM Aene, pacCTORHifle·MelKAY COCeAHIIIMIII 4aCTIIIL.IaMIII onpeAenReTCR . 
MIIIKPOCKOnlll~eCKO~ seniii4111Ho~, TOrAa KaK paCCTORHIIIe R·~a T04KH . 
Ha6n~AeHIIIR B AaHHO~ 3aAa4e RBnfleTCR cyry6o MaKpOCKO.rllll4eCKO~ 
seniii4111HQ~. no3TOMY IIICnOnb30BaHHoe BbiWe 11ycnosllle 6niii3QCTIII 11 Ae~
CTBII!TenbHO 6yAeT. BbmonHRTbCR c 6onbwot1 T04HOCTb~. 

···; 

3 



.gRje 

2 

,,,: 

H-

-.O,o 3KBHA~CTaHTHW~ 3neKTPH4eCKH~ no
COS 8 'TeHL!Han · napbl' 3aPRAOB, V_ =0, 75 C. 

,J. 

Co~epweHHci aHanorH4HWM o6pa30M MO~eT 6wTb pacc4HTaHo, Ha
npHMep, pacnpeA~neHHe HanpR~eHHoCTH 3neKTPH4ecKoro nonR E. 
CooTseTCTBy~aR (12) $opMyna 6yAeT HMeTb BHA 

-2 . 
y .. ~ _., 

[ ---------- (R- SR) - R ]. 
R3 (1-SR/R) 3 

-· e 
E = (13) 

04eBHAHO, 4TO B 3TOM cny4ae KapTHHa nonR 6yAeT 3Ha4HTenbHO 
cno~Hee, a ero HC4e3HOBeHHe 6yAeT, 04eBHAHO, CBR3aHC C Bblnon
HeHHeM paseHcTsa 

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

npoBeAeHHOe paCCMOTpeHHe, TaKHM o6pa30M, noKa3ano, 4TO 
B03HHKHOBeHHe 3neKTPH4eCKOrO nonR BOKpyr npOBOAHHKci c·TOKOM ·• 
oTi-·HOAb ell\e He cBHAeTenbcTsyeT o6 H3MeHeHHI1,e ro 3aPRAa. 
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CTpenb~OB B.H. 
3neKTpHqecKoe none npoBogHHKa 
C TOKOM 

3aTpOHYT BOTIPOC penHTHBHCTCKOH I 

Mbl r.aycca. IloKa3aHO, qTo TIOHBneHHe 
BOKpyr HeHTpanbHOro TIPOBOgHHKa TIOCT 
TOKa (oe3 BHernHero nogBoga 3neKTpor 
MeHeHHH ero 3apHga. 

PaooTa BhlnoriHeHa B llaoopaTopHH E 
.-' 

Coj:>6meuue 061oe~HHemwro HHCTHTyTa .R,D;epubi~ 

IlepeBog aBTopa 

Strel .. tsov V.N. 
Electric.Field of a Current-Carryin 
·Conductor 

A subject concerning the relativ 
the Gauss theorem has been discusse 

"the electric field around the neutr 
excitation of- current in it (withou 
of electrons) doesn .. t signify the c 

Th~ investigation has been perfo 
t6ry of Hi~h Energies, JINR. 
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