
B.H.CTpeJibIJ;OB 

3KBlUIOTEHIJ;IIAJU1 TIOJUI BhICTPO 

,[(Bl1)KYIIJ;ErOC51 B CPE,[(E 3AP 51,[(A 

A2-94-85 



CTpe.TlbU.OB B.H. ll2-94-85 
3KBHilOTeHI~HaJIH IlOJUI 6blCTpo JJ;BH)KyIIJ;eroCR B cpep;e 3apAAa 

Ilpep;CTaBJieHhl JIHeHap-BHXePTQBCKHe 3KBHilOTeHU.UaJIH Il0Jl51 paBHOMep
HO JJ;BH)Kyw;eroc51 B cpep;e 3apAAa. Ilop;11epKHBaeTC51, 'ITO nony11eHHble KpHBhle 
OilHCblBaIOT $1KTH'leCKH yrnoByIO 3aBHCHMOCTb nyTeii q>OpMHpoBaHH51 H3Jly
'leHH51. B 'laCTHOCTH, 11epeHKOBCKOe H3Jly'leHHe COOTBeTCTBYeT 6ecKOHe'IHOMY 
nyTH q>OpMHpoBaHH51. 

Pa6oTa Bhlnonueua B Jla6oparopnn BhlCOKHX auepmii Olf.Sll1. 

Coo6w.eHHe O6beJ{HHeHHOl'O HHCTHryTa ll,!lepHblX HCCJle,\OBllHHH. ,lfy6Ha, 1994 

IlepeBop; aBropa 

Strel'tsov V.N. D2-94-85 
Field Equipotentials of a Fast-Moving Charge in Media 

The Lienard-Wiechert field equipotentials of an uniformly moving charge 
in media are presented. It is stressed that the obtained curves describe in fact 
the angular dependence of formation ways of the radiation. In particular, the 
Cherenkov radiation corresponds the infinite formation way. 

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

Communication of the Joint Institute for Nuclear Research. Dubna, 1994 



B CBOe BpeMSI Ha OCflOBe TIOTeHJ.J,HaJIOB JlueHapa - BuxepTa 6blJJO ycTaHOB

JJeHO [ 1,2 ), llTO 3KBHTIOTeHIJ,HaJJbHble nosepxHOCTH TIOJISI paBHOMepHo ,t\BHX<y

IIJ,erocsi 3apSl,t\a HMelOT cpopMy 3JJJ1HncoH,t\OB apaIIJ,eHnsi, BhlTSIHYThlX B Hanpaa

neHuu ,t\BHX<eHHSI, C pocTOM CKOpOCTH noJJe BCe OOJJee BblTSlrHBaeTCSI Bnepe,t\ H 

,t\eHCTByeT Ha ace OOJJbWHe pacCTOSIHHSI, MoX<HO CKa3aTb, iiTo HMeeT MeCTO.CBo-· 

ero po,t\a 3<1><l>eKT <<PeJJ_SITHBHCTCKOro .t\a.TlbHO.t\eHCTBHSI». · 

HHX<e C aua.nornltHblX TI03Hll,HH Mbl paCCMOTpHM noBe,t\eHHe 

3KBHTIOTeHLl,HaJieH nOJJSI npu ,t\BHX<eHHH 3apSl,t\a B npeJJOMJJSIIOIIJ,eH cpe,t\e. 

lloJLe oauxy~ewca 3apaiJa. JI.nsi noTeHu.uanos Jlueilapa - Buxeprn 3apsi

Aa, ABHX<yIIJ,erocsi s cpe,t\e co cKopocTtiJO v, nMeeM I 3,4 I 

<I>= n 2~(1 -~ncost'J)' A= cR(l -Pncost'J)' 
(la,6) 

r,t\e n - TIOKa3aTeJJb npeJJOMJJeHHSI cpe,t\hl, R - 3ana3,t\hiBalOIIJ,ee paCCTOSIHHe, t') 

- yron MeX<Ay HanpasneHHeM v H paAnycoM-BeKTOpoM R, P = vi c. Ha OCHO

BaHHH (la) ypasHeHHe 3KBHnOTeHLl,HaJieH 3JJeKTpHlteCKOro nOJJSI B CPC.t\C, 

e 
R<l> = <l>n2(1 "'."" pn cos t'J) • 

(2) 

COOTBCTCTBYIOllJ,HC KpHBhle, OTBCllalOIIJ,HC pa3JJHllHblM 3HallCHHSIM n, ,t\JISI 

p = 0,8 npC,t\CTaBJJCHhl Ha pucyHKC. Tipu n
1 
= 1,2 Mhl HMCCM TaKou X<C JJHeHap-

BHXCpTOBCKHH 3JIJIHnC, KaK_ H npu ,t\BHX<CHHH 3apSl,t\a B nyCToTe (HO co CKOpo

CTblO v = 0, 96 c). C ysenulteHHCM n 

3JIJIHnC BCC 6onee BblTSlrnBaeTCSI Bnepe,t\ 

H npu n2 = 1,25 (nyHKTHpHaSI KpHBaSI) . s .,, • ; ~-=- .. - s - --;-== 
HMeeM R<1>(0°) =Re= oo, llT0O3HallaeT ~~--:.,,.:---~----

-- 1 ~ 
BO3HHKHOBCHHC 3<1><l>eKTa llepeHKOBa 

npH t') c = o·, Xorn, KaK BH,t\HO H3 pucyH- . ----_-.: _ ~ _ w· ~ 
Ka, «paCTBOP TIOJISI» npu 3TOM ,t\OCTaTOll- '":..~~:.--=--=---:..:::::--

..... -.. .!J.'--:._ -~ - - l ---~-
HO WHpoKHH H COCTaBJJSICT B nonepeq- '''' . - -

' ' 
HOM uanpaBJJCHHH OKOJIO 5 (B e~HHHI.t3X ' ' 

e/<I>). Tipu n3 = 1,3 (WTpHXTIYHKTHp-

HblC KpHBblC) none 3aMCTHO CX<HMaCTCSI, 

XOTSI 3a yrJJOM llepeHKOBa ero BJIHSIHHC 

( \.' 

3KBHnOTCHU,11aJ111 ABHlKYII.\Cf'OCII 3ap11Aa B 

cpeAe; n-1,2(1); 1,25(2); 1,3(3); 1,4(4); 
{J=0,8. 

{k .. __ J;;'.i'-2~!,- : .... ; :i i;_, .1:, ;., 



ew;e 3Ha'IHTe.TihHO. ToJihKO npu n
4 

= 1,4 KapTirna npu6Jiu)Kaen:si K KJiaccuqec

Kon qepeHKOBCKOH, KOrAa noJie cocpeAOTO'leHO npaKTH'lecKH DOA OAHHM yrJIOM 

i) C; HO Bee paBHO ero AeHCTBHe npu iJ > i) c OCTaen:R 33MeTHblM. 

TaKHM o6pa30M, npeACT3BJieHH3R K3pTHHa DOJI51 ABH)KyllI,erocR 33PRA3 

aAeKB3THO OTpa)KaeT oco6eHHOCTH noBeAeHHR H3JlylleHH.SI. XOTn npu 3TOM 

«noporoBhltt>> yroJI tJepeuKoaa, xapaKTep113y10w;uu MaKCUMaJihHYIO .Be.n:uquHy 

DOJIR, RBJIReTCR 6e3yCJIOBHO BblAe.TieHHhlM, OAH3KO COl'JI3CHO pucyuKy HMeeT Me

CTO AOCT3TO'IHO nJiaBHblU nepeXOA KaK B nOCJienoporoBylO, TaK H B AOnoporoBylO 

OOJI3CTH. 

Ilymb <jJopMupooa11w1.. PaccMOTpHM Teneph auaJiomquy10 (2) Be.TIH'IUHY 

R - ef3 .. 
A - A(l - /Jn cos iJ) (3) 

H o6paTHM BHHM3HHe Ha CJieAyIOw;ee. fl3JlylleHHC ABH)Kyw;erocSI 33PRA3 DO cyni 

Ae.Tia npeACTaBJIReT co6o10 npeapaw;eHue BHpTYaJihHhlX KBauroa B peaJihHhle. 

Ilpu 3TOM Ha OCHOB3HHH 3JieKTpoMal'HHTHOU,KOHCTaHTbl CBSl3H a CJieAyeT, l{TO 

OTHOIIIeHHe 3Heprnu B33HMOAeUCTBHSl ABYX 33PRAOB (e<l>) Ha HeKOTOpoM pac

CTORHHH A., KOTOpoe nepeHOCHTCR BHpTyaJihHblM (j)oTOHOM, K 3Hepnrn po)KAeH

HOro (peaJihHOro) KB3HTa C AJIHHOU BOJIHbl A. H '13CTOTOU V COCT3BJI51eT ahv. IloA

CT3BJISIR B (3) COOTBeTCTBylOw;ee COOTHOllleune AJIR HMDYJihCOB, IIOJIY'IHM 

R = e2/J = {JJn 
A c(ah/A.n)(l - {Jn cos iJ) I - {Jn cos i)· 

(4) 

IlOCJieAHee Bblpa)Keuue 0OJIHOCTblO COB03AaeT C H3BeCTHOH cpopMynou AJliI 

nyTH cpopMnpoaaunsi* 

IloHSITue nyTn (30Hhl) cpopMupoBa~m1 (Korepeu~uocm) 6w10 BBeAeHo · 

H.Cl>paHKOM 17 J npu pacCMOTpeuuu H3Jlyqe~HSI paBHOMepno ABH)Ky11I,eroc11 

ocn;nJIJisiTopa a npe.n:oMJisi10w;eu cpeAe. Ou onpeAe.n:HJI ero KaK oTpe3oK nyTII, c 

K0TOporo B0JIHbl H3JIYll3IOTCSI OCI.\HJIJISITOpoM (HCTO'IHHKOM) Ii Q)a3e. HanOMHHM 

3To onpeAe.n:eHue. 

PaccMoTpnM ABH.)l(eune 6blcTpou llaCTun;h1 BA0Jih npsiMon JIHHHH. B Ka)l(Aon 

TO'IKe caoero nyTH '13CTHI.\3 H3JlyqaeT OJIOCKYIO BOJIHY ll3CT0Tbl BOJIH0BblM aeK

TOpoM k. Ilpn 3TOM pa3HOCTh Q)a3 /J.<p BOJIH, n3yqaeMblX llaCTun;eu DOA yrnoM i> 
Kee HMDYJihCY B M0MeHThl apeMeHH t u t + /Iv, 6yAeT paBHa 

l 
/J.rp = w - - kl cos iJ, 

V 

*B :JTOH CBlil311 CM. TaKlKC (5,6). 

2 

(5) 

) 

·.r-

[ 

me / - npoiiAeHmni DYTu, a v - ee cKopocn,. IIYTb cpopMnpoaaHun onpeAe

nnercn KaK paccronHne, Ha KOTOpoM /J.<p = 'br:. Torna c yqcroM k = (w/ c)n ner

KO BffAeTh, 'ITO 

1 
_ 'br:v _ A.{Jn 

f - w(l - {Jn cos iJ) - 1 - {Jn cos i> • (6) 

TaKHM o6pa30M, nOJiyqeHHhle coaeprneHHO pa3JIHl{HblMH nyTSIMH Bhlpa
xceHHn (6) II (4) AeiicTBHTe.TlhHO COB03A3IOT. Il03TOMY H3JiyqeHne paBHOMepHO 

ABHXCyllI,erocn B cpeA:e 3apRAa MO)KHO TpaKTOB3Tb KaK "abl6uaauue" 3TOM3MH 
cpeAhl CBel'OBhlX KB3HTOB H3 3JieKTpoMamurnoro DOJISI, conpoBO)KA3IOIII,ero 3TOT 

33PRA- fl lleM OOJihme Il}'Th cpopMHpoBaHHSI, TeM 00.llhllle BepnTHOCTb H3Jly
qeum1 CBeTa HMeHHO B A3HHOM uanpaBJieHUH. 

A1nop 6naroAapnT M.C.XaaCTyuoBa 3a o6cy)l(Aeuusi • 
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