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TT0,1e COBOKynHOCTH ABH)KYIUHXCSI 
H nOKOSIIUHXCSI Japsuoe pa3HblX 3HaKOB 

TTpHBO,lSITC!I pacnpe;:iCJieHHSI noTeHU.H3,1OB 3,1eKTPH4eCKOro nO,1SI ,l,1SI 
COBOKynHOCTH nap H3 ABH)Kymerocsi OTPHU.aTe,1bHOro H nOKO!IUlerocsi no,1O­
)KHTeJlbHOro 3apsuoe, paCCTOSIHHe Me)K,ly KOTOpblMH M3,10. 8 npe;1e,1e npH 
CKOJ)OCTH ABH)KeHHSI V -+ 0 JTa COBOKynHOCTb, O4eBH,lHO, 3,1eKTpH4eCKH HeH­

TpaJJbHa. 

Paoora BblnOJ1HeHa B Jla6opaTOpHH BblCOKHX ::meprHH Ol-15B1. 
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TTepeeoA aeTopa 

Strei' tsov V .N. D2-91-212 
The Field of Set of Moving 
and Rested Charges of Different Signs 

The distributions of electric field potentials for the set of pairs from the 
moving negative and rested positive charges, the distance between which is 
small, are given. In the limit, this set for the motion velocity v -+ 0 is obviously 
electrically neutral. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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B CBoe speMll Ha OCHOBe noKaLU,fOHHOH cpopMynupOBKH TeopHH OTHOCHTenbHO­

cnl11 6bUlo AaHo pemeHue H3BeCTHOro "napaAoKca", CBll3aHHoro c noS1sneHneM 

3apS1,Qa B ABmicym,eMCll (HeHTpanbHOM) npOBOAHHKe. CyTb yKa3aHHOro "napaJJ;OK­

ca" 3aKJIJO'laeTCll B TOM, 'ITO IlOKOSIIIlHHCll :meKTPH'leCKH HeHTpanbHblH npOBOA­

HHK C TOKOM llK06bl 3aplllKaeTCSI B pe3ynbTaTe nepexoAa K ABHJKym,eHCSI CHCTeMe 

OTC'leTa (CM., HanpHMep/
21

). HanOMHHM, 'ITO B03HHKHOBeHHe OTMe'leHHOH TPYA­

HOCTH q>aKTH'leCKH o6ycnosneHO HCnOnb30BaHHeM q>opMynbl nopeHQeBa C:lKaTHSI 

A,/lll npocTpaHCTBeHHOro OObeMa. 

HuJKe Mbl KOCHeMCSI Apyroro THna 3aAa'I, cyTb KOTOPblX MO:lKHO Cq>OpMynupo­

BaTb TaK. l1MelOTCSI ABe 6nH3KO pacnonoJKeHHble (napannenbHble) nHHHH OTpHQa­

TeJlbHblX (L- ) H nonOJKHTeJlbHblX 3apll,QOB (L+). KorAa 3apll,Qbl IlOKOSITCSI, TO 

OTBeTHTb Ha BOnpoc O "cyMMapHOM 3apS1Ae" TaKOH CHCTeMbl He COCTaBnSleT H TPYAa. 

IlyCTb, HanpHMep, JlHHHH OpHeHTHpoBaHbl BAMb OCH X,H DOA Ka)ICAblM OTPHQaTeJib­

HblM 3apS1AOM HaXOAHTCll nonOJKHTenbHblH, TO, O'leBHAHO, "cyMMapHblH aapll,Q" 

paBeH HynJO. Ecnu JKe ~Ha H3 nHHHH (CKalKeM, L - ) npHBeAeHa B ABHlKeHHH, TO OTBeT 

Ha nocraeneHHblH eonpoc 6yAeT cym,ecreeHHO 3aBHCeTb OT COOTHOmeHHSI nHHeHHblX 

MOTHOCTeH aapll,QOB. 3aAa'la C o6eHMH ABHlKYW.HMHCSI nHHHSIMH pa36HpaeTCll B 

6epKJIHeBOM Ky pee qJH3HKJ
31

• Bnpo'leM, ee 

CKopee see JKe cn~yer OTHeCTH K ynOMSIHYTO­

MY nepBOMy THny 3aAa'I. 

1. Ha caMOM AeJie HH:lKe Mbl AaAHM OTBeT 

Ha 6onee npocToft eonpoc. KaK BblrJISIAHT 

::meKTpH'lecKoe none (TO'IHee, ero noTeHQH­

an) COBOKynHOCTH OAHHaKOBblX nap, 06pa30-

BaHHblX ABHlKYIIlHMCll OTPHQaTenbHblM H 

noKOllllJ,HMCll IlOJlO:lKHTenbHblM 3apS1AaMH, 

HaXOASIID,HMHCll B HenocpeACTBeHHOH MH30-

CTH APYr OT Apyra. 

Ha'IHeM Mbl ecTeCTBeHHO C npocTeAmero 

cny'laR ABYX 3apS1AOB (CM. pHc.1.1). O'1eBHA­

HO, 'ITO 3neKTPH'leCKOe none nOKOlllllel'OCll 

(nonoJKHTenhHOro) 3apS1Aa 6yAeT onpeAe­

nllTbCll KYJIOHOBCKHM noTeHQHanOM 
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PHC. I . )I.BHlKYl.l{HCCII OTpH~aTeJlbHblC 

(1) (CBCTJlblC ICPYlKKH) H nOKOllll(HCCII nOJIO­

lKHTCJlbHblC ('ICpHblC 1tpylK1tH) 3apll/lbl, 
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me e- 3apS1A 3JieKTpoHa. IloJie )Ke ABH:lKymerocsi (CO CKOPOCTblO v) OTPH~aTeJibHOro 

3apS1Aa 6yAeT 3~aBaTbCSI noTeH~HaJIOM JIHeeapa-BHxepTa, KOTOpblH B nOJIS!pHblX 

KOOPAIIHaTax HMeeT BffA. 

e (2) 

'P- = R(l - l3cos8) ' 

rAe 13 = v/c. TaKHM o6pa3oM, MS! cyMMapeoro aneKTpHllecKoro noJisi eaiiAeM 

e~cos8 
'P = 'P+ + qi_ = R(l - l3cos8) 

PHC. 2. 3KBH)1HCTaHTHblH :JJJeKTPH'leCKHH no­

TeHI.IHllJI napbi 3ap1111oe (pHC, I.I.), V - 0,75 c. 

'1!,/e 

l'JI = 1 

10 -6 X 
-----..._,_, 

PHC, 3. 3JJeKTPHlleCKHH IlOTeHI.IHllJI ua JIHHHH, 

napllJIJleJJhHOH OCH X, lyl -1. CnJJOIIlHall KPH­

. Ball COOTBeTCTByeT puc.1.1., 11ee 11pyrne -

, pHC.l.2, V - 0,75 C, 

,: 

(3) 

KaK MO:lKHO BHAeTh, npH 13 = 0 noJie 

AeHCTBHTeJlbHO paBHO HYJIIO. OAHaKO s pe­

JISITHBHCTCKOM c.,1y4ae KapTHHa cymecT­

BeHHO H3MeHsieTCSI. Ha pHC.2 

npeACTaBJieHa 3aBHCHMOCTb 3KBHAHCTaH­

THOro noTeH~HaJia OT cos8. KaK BHAHO, 

AaHHa.lI napa 6yAeT BOCnpHHHMaTbCSI 

npo6H1>1M 3apsi:AOM KaK eeiiTpaJibHasi 

T0JibKO Il0A yrnoM -rr/2. IlpH 3TOM B Ha­

npaBJieHHH "B_nepeA" 0Ha 6yAeT npeACTaB­

JISITbCSI OTpH~aTeJibHO 3apsi:iKeHHOH, a 

"ea3aA" - 'nOJIO,KHTeJibH0. Ha pHC.3 

CilJIOWHOH JIHHHeii npeACTaBJieHO pacnpe­

AeJieHHe noTeH~HaJia Ha JIHHHH, napaJI­

JleJibHOH OCH x, I y I = 1 • 

2. Ha puc.1.2. npe;:{CTaBJieea cosoKyn­

H0CTb ;:{BYX paCCM0TpeHHblX Bhlme nap. 

3;:{eCb eeo6xo;:{HMO OTMeTHTb, lJTO 3TH na­

pbl 3apsi:A0B npe;:{CTaBJISIIOT pa3Hble "3a­

na3;:{hlBaIOmHe" nOJIO:iKeHHSI HJIH pa3Hble 

MOMeHTbl BpeMeHH, OTBellaIOmue yCJio­

BHIO "BHAeHHSI" (CM., HanpHMep/
51). Ha­

nOMHHM, lJTO noCJie;:{Hee yCJIOBHe 

B03HHKaeT npu HCCJie;:{OBaHHH noBeAeHHSI 

BffAHMOH cpopMbl peJIS!THBHCTCKH ABH:iKy~ 

mnxcsi o6beKTOB (CM., eanpnMep/
61). Co­

OTBeTCTBYIOmue 3THM napaM pacnpeAeJie­

HHSI noTeHUHaJIOB npHBe;:{eHbl Ha pHC.3 

• Pa~ei 41 Ha . 0CH06aHUU ( 2) 6bl.ll0 noKa3aH0, 'lmo 3,ceunomeHU,UaAbH ble . . . . 

noeepxHocmu ( e mep.MuHax 3ana3abtea10U{UX paccmoR1tuu) u.Me10m </]op.My 
· BblmsmymbtX B Hanpae.n.eHuu oou;,,:e1tuR 3JULuncouiJoe epaU{eHUR. 
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nyHKTHpeoii H mTpHxnyHKTHPHOH KpHBblMll. KaK BHAHO, OHH npOCTO npe;:{CTaB,1SI­

IOT HCXOAHYIO KpHBYIO, CABHHYTYIO BJieB0 H snpaB0 CO0TBeTCTBeHHO. CyMMHpysi, 

OPAHHaThl,nonyllHM pe3yJihTupyIOmee pacnpe~e.,eeue ::ineKTpttl!eCKoro noTeH~Ha­
Jia. IlpH 3TOM CHCTeMa 6yAeT BblrJisi:AeTb 3,1eKTPHlleCKH eeiiTpa.1bHOH T0JihKO no 

OTHOWeHHIO K TOlJKe X = -1,9. OlleBH;:{HO, lJTO aHaJIOrHlJHblM o6pa30M MO:lKHO no­

JIYlJHTb Kap·mny noBe;:{eHHSI MeKTpHlleCKOrO noTenuua.,a ;:{,1SI npOH3B0JlbHOrO lJHC­

Jia nap H, soo6me, mo6oro Apyroro pacnpeAeJieHHSI 3apS1AoB. 
KottelJHO, cosepmeHHO IlOA06HblM nyTeM MO:lKeT 6b1Th IlOCTpoeeo H pacnpe;:{e­

JieHHe eanpsi:iKeHH0CTeii 3JieKTPOMarHHTH0ro n0JISI. 

Asrop 6naroAapHT ,U.Il.AJI.neea, M.1., HHHUHHposaswero STY pa6oTy. 
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