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'·The'essense of thediscussed effect is the appearanceof:the electric.field 
·round an dectncally: neutral conductor after current excitation· in· it (without 
extema(admission of electrons); First, the communications on· a. possible 
observation 'of this effeet were published in the seventies [ 1....:;.31; recently, a new 
experlnient (41 has'been J)erfornied by the same auihori. : · ,. · ' ,. : 
. . . It 'is u-sually. considered that the ~use of 'arising the>electric fietd is the 
apJ)earanc.; of the coilductor eleetric charge. Since the number of electrons dries 
not change when the current'is'exdted and~ as before, it is equalto the'number 
of .ions, the .total electric charge is invariable, too. Therefore according to the 
generally accepted opinion, the' electric field; om! would think, should not arise 
and after putting conduction electrons into motion.... . . ~ -...• · . . .. .. . · 

Earlier, when' clearing. up the field nature: of a r)ail:.ot eteett:ical· c~arges . of 
different signs, one of which is 'morlng. [5 ), ~e have however answer~d a simila~ 
question affirmatively~ The-appearance· ofthe eleetirc field in this. case"was' 
conditioned by different behaviours of the ·field of resting and moving charges.· . 
The appearance of new articles devoted. to this problem l 6:_91 induced us. to 
develop the-corresponding calculation~ . 
o . :Let .. us crinsider a ring conductor with steady conduction· currents. For 

simplicity we limit the calculation of field on the. z~axis of the fing., , " ..... 
• For the electric. potential created by. resting. positive charges (ions) of the, 

lengtf1 element lis = rllrp we have · •. '.· . .·. 

aft> t =: P.• !l ~/ R. (1) 

Here r is the ring radius; rp, the azimuthal angle (in the ring plane); p •, the 
llnear density of ions•; R is expressed through the distance frOm the ring .center 

to the point of potential measuring P.by the formula R = (z2 + ,l))v2• Under 
'condition the number of eiectrons' does not Change after putting .them into 

~oti~n (l~.~-·slleq~~li!Y1. '· :, ,,, 1 .PL;~ ~~·I. . .". .• ·_· ,.· ''(2> 

has to take place, where L is the Conductor length. Whence with evidence it ' 
- ,> ' •'' 

follows thatp = ...:...p•. 
:'' .•. 

-uerore current exdtatioo its .value is equal exacdy to the corresponding conduction electron density ' 
(with an opiJOSite sign). · · · · ·· 



.:- ~ ' 

Base-d on Lienard - Wi~chert's potential for the electric field created by 
moving conduction electrons with velocity, we h~ve . · -

_ D.ct>~w = pD.s(Rr- P Rr)- 1 = pD.s[R(l - p cos.t'>P)I-
1
• (3) · · 

Here the index <<T» stresses that the distance figuring in (3) is the <<retarded 
one>>; i,e_.jtcon!)ects _the. ~<re,t~Xc!.~» JtfU\!};. pos!ti<?.O ~f. a charg~(~! .a_ pre~~ding · 

•-instant of,tirne) ~ith Jht( c,J_l;>ser;y~tjg~ poi~t_ (~~~:I!J:th,e,ca~eofa~ovi,n,g~~~rgeA
differs from the actual ,distance,(~) between P (lnd, the charge position. at. the. 
sa~~: ~~~e!l.t ;of .. :tipl~:/rlii~))ff~i~~S~L!~r:)p~. r~sting ch~rg~,Aj~~apear.~ -
therefore the index lose~,th~.;>~~FJ;! ~W,di~ ca_n_,b~.t.hr~~nqff~}n, th,,e,c~p.side~e~. 

, C<\Sf!,point,f,_is on, the axis of ~hl,f_ri_ng (t'> ·= _:n./2), and so_the second term in the 
·~ .. •, '··'·J!~ · . .> -<"'"~l_l ,./•~• -~·.•<-:..l1t.<~ il,} ~- ~· .# ; " •j f • "•·•-<'.'·:~;! ; ;_I ·"•" .t ···! --'\ 

. qgl_lt_side ~f~q. (3)_. g<;>~s t()l~erq:)\s a. result, _for th'e ~um~ary ete~tric_potenti!ll 
cre~t~d~~~-~~nd~Ft~~·elt;me'~f~:s;~~~btain.l~OJ~-- ·;·, ·:--~ ·_ .. _ .. :·.··.~ ... '; .h: · 

-··~--·-- ~! .. ~-·· .. , --~q .. ·"' ,1 . J ·~'!·- ···-· -~---~-~ ".·!_.' ~' .... , .• · .. · ,t ) ·, .;-· < \ .,./l,']- 1 

/,~i·;~. i~.::!· ;~;·;:;::;~· _··.:'1~~~·;··:,:·,,~~~-h~~*~; \~~fP¥; 0;' .:: .. :; .... ~~··.·;, . '. ''I:~·· ' . ;<4~ . 
However, one. should pay''atterition'ito: the' following;~ Acco'rding• to 'the 

. ; coiiteliipora·ry'presentation, 'tlie electric ffeld of. a moving charge squeezes: In so 
;doiiig;th't':'oehaviotifof-tlfe p(Jtentiaris 'described bftJ:le formula;·,-;;_, l£: • :,;, • 

:·'i-"' ::;;:;~·) .. -:~~dJ a~~ .~.J!~~d -)<_<}:d-:: "..:iH ~J~ ·.;·"Jt~':~t~~~·-,J··};~. ·.,..+-~ ~~ .'· · ;< •f"•:~.< ~~(·,i :\<~, 

.. ' . :~' :~· .:;·;,'.:;:·~ ~"::; "'~~0~~:~.::( ;.,~.~tt~~~.·i.~: : ~.:· .•.. ::':; '; ;j·,: .\ (~ 
'where i}· is; the tangle o between,:the) movement I direction of • the·_ charge. and 'the 
radius-vector,R; JusHro~ :eq.(S) .-follows ':that-ithe-,equipotential surfaces ,of:a 
·moving charge,have indeed ~the :form of am oblate. ellipsoid (spheroid); Eq. <5> 
follows· from eq. (3) on the basis of the known,'lransition: formu'a :(see;· e.g.~ · 
[ 12a)) 

>:ir·d·R'-.:: p' .R 1 
r r· 

(6) • l_ ~ : 

Asi~thb'co.Asidgred'tAst!1sin 1t'>'8 it;;iheHi:· .. ,-:·n _ . ., ;:,,,,,;, ;;r:\ :;,'! ·• \ ••: 
: ... ;.-r;~··'} ·:_:_:-~n '__:riJ ir:o~~t _.",.:r~:~P:i~! ··i;~r :1Axlr_.:~:~r f.~ .·<~~·::.:t ·~-·~ /-~ ~:.;t: ~~~-i:;i !,.-· ./~,:·: ~, .. _.,~~ n~·:·t'-, 

·.J::·~.1~ ~-~!'/;:,_(~•!:;.~;\.::~.: ·;~.~Mil: ,~,~f ~~~:ct-:.~·.tP,:~ · .. : _;;;·:,<.::,:; .. ''.:.~;:'_:;;:,;·Jt 
, and so already D.ct> ::F. 0. After simple integration over q;· fohhe 1~iai eleCtriC . 

\ ~ \ - ·. --- ,; ~ t 
· potential, we get · ., - ' 

,-·:-' f".-t ,·) : .. ~.1 :~ ;I'" I ! .~~ ~~ .··::-y_,-:_:i,.'J t~~.t·~:.; .. )~l'"f\.; .l} b• 4.~: ?·!'~ ~j o::··2! .... > - /2r 
fJ Qe - :n.__' 

- - 2 ct> = 2R pRe 
., .. ;_;;,,{f •:--_•,i(7) 

;,_p;_~.:"".~':i..;..·.:·.--._.·! •: ·.:. .r ........ -.>~·_::....:;,::.!o·<~'-;r -~ ··:-:-~-...~:·-· --- :-,,-• ._:·_/~~:,._~-.0_-~ 
::-:~_i.-. ::·f~-~r~.~ .. · .. ·.,. :t~·.n 

*In this connectin see, e.g., [Ill as well. 
/ ... ,. -----·<*' 
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where Q. is the· total electric charge of conduction electrons; I-nstead of. <5> the 
.. _ . "!. . "' ':t' - ··, . - . ''• ~ ~- : . . . / .'. ~ - ' ' .. •: -,- . 

expressiOn f'or electric field vcct~r -'. '· _ . - ' '·. .· .- · . ·· ' . -· ~ . ·:. : .. :. > • 

• ••. 1 ,, •. ..._, .... _:• •. • .• If,-'.;~~eR>; ~v_I·-tP· :·.:-,:. ·:. •: .. ··~~·:,:-:(S>. 
· . R3 (L- p2 siit2t'>)312 .. · :-~· ·: _ 

is .usually _given in the. text-booksJ(~e~:·~.g~,' l l~b j)::Th~; ~-u·~ -~f~ ~~{a~d
Coulomb's analog for ion are also different. from zero what is more, the 'electric 

·field is not equal to zero also outside the ring axis;:,; , ' ·; · · ~, · •.; :, :, , . ,, · ~-
'fhus, as it follo~s.from eqs. <7> af!d(8); the ~KL~e~ect must ·~ake place; ~: 

~,, -,~·~ • ~ ·:; ~<- ~~- --~·.,.-~, < •• .. - < ~,~·:-~--::-; ~ ~ 

_ .':Theauthor: thanksM.S.Khvastu~ov;for-heipful;dlscu~sions.: · . .: , 
. " ,, ' ... . ... 

~ ... ,.~ . ~- ;'\ ·~ 

ADDITION 
(Electric field of a Bohr atom) 

. 
The considered problem has an interesting application at an atomic level. 

According to eq. (1), the·atom electric field created by electron rotation is not .. 
equal t~ the nucleus elec.tric field: The sum of Lienard ....:... Wiechert's potential' 
for electrpn and Coulom~'s potential of nucleus (proton) is.. · 

· . e[R(l t p·sin cp)- Rei e . · . ·. . 
ct>H=- - R(R ·-{JRsincp). = R{Jsmcp(l +fismcp)._ (A.l) 

e 

This dependence is presented in the 
Figure. Although_ for . Bohr atom 

p:;:::: w-:::2, we give {3 = 0:3 in order 
to stress a contribution of. the se
cond term. According to (A.I>; the 
mean quantity (over a period T) is 

- e {Ji 
ct>lf = 2R .. 

. -..... 

As T :::: 10-::- 16 c, just eq. (A.2> defines the atom electric field potential. 
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CTpe.TibU.OB B.H. ' 
3JieKTPH11ecKoe noJie neiiTpa.nhnoro KOJihU.a c 
(K sonpocy o6 OnbiTax 3ABapAca H Ap.) 

Kot.iMeHTHPYIOTCSl pe3yJihTaTbl 3KcnepuP.. 
JleMOHa no HCCJieAOBaHHIO 3JieKTpH11eCKOro fli 

cyw;eif CBepxnpoBOASl~eii KaTymKH. 0 pHBeAel 
aJia 3JieKTpu11ecKoro nOJISl aroMa Bopa. 

Pa6oTa sNnoJinena s Jla6opaTopuu sblco! 

CoOOW.CHHC 061.CJII1HCHHOI'O HHCTHryTa ll,liCpll 

Strel'tsov V.N. 
Electric Field of a Neutral Current-Carrying 
(On the Edwardset al.Experiments) 

/ ' 

Comments on the ~dwards - Kenym 
investigation into an electric field associatec 
conductor are presented as well as the formu 
Potential. · 

·The investigation has be.en performed at 
JINR. . , 

'j ·' ~ 
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