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1. Investigations of the electrical neutrality of atoms (molecules) are of 
indubitable interest. Experiments of this type, as one considers, allow one to 
obtain a reply to two very important questions (see, e.g. [1 ]). We leave here the 
question of the equality of positive proton charge and negative electron charge 
open concerning the other one. This question is bound up with the influence of 
motion on the value of charge. It should be stressed that charge (just as mass) in 
the framework of the relativity theory is scalar, i.e. a relativistic invariant 
quantity. Therefore the test of the latter possibility means in fact the test of the 
relativity theory itself. 

The indicated experiments lean upon three different methods of measure
ment [2 ]. In the experiments on the deflection of a beam of atoms (molecules) 
in an electric field and in the experiments analogous to the Millikan ones the 
total electric charge of a microsystem is measured indeed. However, in the third 
type experiments on gas efflux from large volume the electric field created by a 
great set of atoms is in fact measured. But as was shown earlier [3,4 ], the field 
of the simplest electrical neutral system (of resting positive and moving negative 
charges) is generally speaking different from zero. This is conditioned by 
different behaviours of the total potential items (Coulomb potential of nucleus 
and Lienard — Wiechert potential of electron). 

The preliminary result [5 ] concerned a hydrogen-like system. Below we 
present the results of precise calculations. As before we are guided by the 
planetary model of atom structure. 

2. Let us remind that the equation describing the behaviour of the electric 
potential of the simplest Bohr atom was obtained on the basis of the field of a 
moving electron given by the Lienard — Wiechert potential and the nucleus field 
by the Coulomb potential 

Ф" = - ф + = — (1) 
L.W Re-pRsin<psine' v R- u ; 

Here R is the distance from the electron to an observation point (P); {k the 
electron speed (for Bohr's atom fi «= 10 - 2) ; <p its polar angle. As before, we limit 
ourselves to the case when the point P lies in the plane of electron rotation 
(в = л /2 ) , where the influence of Ф~ is maximum. 
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According to (1), for the total potential we get [31: 

ф = — 
е[Д(1 + ffsiny) - * g l 

R(R - fiRsinip) 
e psmtp 
R \ — fkin<p (2) 

Here we take into account that with a great accuracy Rg = R and /3 < < 1. For 
the two most characteristic cases (y>, = я/2 and <p2 = Зл/2) we have 

Ф, « - | 08 +/S2+ . . . ) . (3a) 

(3b) 

As one can see, the first term changes its sign, the second (quadratic) one 
remains invariable. The behaviour of the electric potential of the Bohr atom as a 

function of time is presented in 
the figure by curve 1 • (In order 
to stress the discussed effect 
we took/3 = 0.3). 

At the same time, as seen 
from the figure, the time of 
field action when the electron 
moves to meet the observation 
point (forward) is smaller, but 
in the opposite direction 
(backward) it is bigger than its 
half-period of rotation (T{ ,2). 

This phenomenon is a direct consequence of the Doppler effect and is described 
by the corresponding formula 

' / « O W l / a - (4) 

where, however, an effective speed figures which is expressed through the speed 
of electron rotation. Taking into account this fact leads to the substitution of 
d<p •* d[<p - /3(1 - cosy)] in the former integral. As a result, the retardation 
effect is completely compensated by the influence of the Doppler effect. Thus, 
the mean potential (per period) goes to zero. The behaviour of the field for two-
and three-electron atoms is also presented in the figure (curves 2 and 3). As 
T = 10 -16, the discussed effect of oscillation of the electric fields of atoms is 
scarcely accessible at the present time. 
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3. The considered problem allows one however to answer a very important 
question. There are in fact two expressions for the electric potential of a 
uniformly moving charge now. The well-known equation that describes the 
squeezing of the field as a result of motion takes the form* 

ф s / , , n • (5) 
R(\ - /32cosV)1/2 

In the given case for the mean field of electron (per period) for the simplest Bohr 
atom we obtain 

< Ф ->^г eMl~^2
n,pl2^-i-^i. (6) 

2 3 1 ' « ( l - ^ c o s 2 ? ) " 4 R 

As a result, the total atom potential evidently appears to be different from zero 
and is proportional to fi . The numerical coefficient increases from 0.25 to 0.5 
when one transits from the plane of the electron orbit to its axis. For atoms 
(molecules) with a greater number of electrons the value of potential increases 
evidently proportionally to its number. As/3 ~ 10" , the indicated effect would 
have to manifest itself in the above-said experiments of the third type on gas 
efflux. Its absence means that the generally accepted presentation of the moving 
charge field as a squeezed ellipsoid (spheroid) is not realized in nature. 
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'The correspondent formula for strength usually is given in the text-books (see, e.g., |6 | ) . 
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