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ON RELA.TIONSHIP BE'.L'IEEN ELECTROMAGNETIC 
.AND GRAVITATIONAL INTERACTIONS 

A.S.Simakov 

Tc establish the relationship ,between eleotromagnetio and gravi
tational interaotions the physioal oontent of the oonoepts "eleotro
magnetio field", "partiole", "oharge", "mass" are revised arid made 
more precise. By oomparing and analysing particular physical phenomena 
the basic (primary) concept "moving matter" is introduced, by which a 
spaoe carrier of energy, momentum and photon spin is meant. Then, the 
...nnoepts "electromagnetio field", "particle". "charge" become seoon

ry and lose, their primary properties, i.e. eleotromagnetic field is 
~e field of "moving matter" and particle is the dynamic prooess of 
,ving matter localized in a limited, space. The next step is to con
~ruot the system of the nonlinear equat.ions of moving matter using 
Ite veotor functions w(r~t), vlr~t) ([W]:.:m/c2,[v]:1/C ) characterIzIng 
~s motion. The system is shown to satIsfy the correspondence 
rincIple,l.e. it deductIvely leads to Maxwell's equatIons, Newton's 
aw of universal gravItation, Newton's second law of dynamICS. The, 
Ruality of gravItational and InertIal masses has been proved. Energy 
~sses by a light beam has been estimated,. The fIeld of I)nlfonnly,and 
Ilowly rotating macroscopic bodies has been found. No discrepancy has 
.een found in this approach to the problem. 

1. nr.rRODUCTION 

As is well-knOwn, there are certain problems in classical 
electrodynamics associated with the ideas of Maxwell-Lorents theory. 
For example, the calcUlation of the "field" mass ot a charged 
particle, whIch should be regarded as the point mass because of the 
agreement between electrodynamIcs and the principles of the theory of 
relatIvity, leads tC' a resUlt void of any physIcal meaning. The 
infinIte value (dIvergence) of the fIeld mass remains, though in a 
slightly changed fonn, in passing from the classical theory to the 
quantum one. 

The attempts to change Maxwell equations (nonlinear 



generalization of electrodynamics eq~tions), but at the same time 
preserving the concept "charge" and eliminating contradictions, failed 
11/. 

The problems in classical electrodynamics are likely to be got 
over not by changing the latter, but by revising and making more 
precise the physical content ot the concepts "electromagnetic field", 
"particle", "charge", "mass". 

2. BASIO CONCEPTS 

It would be proper to recall in brief the concept of matter in 
the classical and quantum theories. 

In the classical theory physical phenomena are composed of two 
basic elements, i~e. particles and fields. 

A classical particle (or a material point) is a small cluster of 
matter localized in a limited space, moving according to the laws of 
Newtonian mechanics. An electromagnetic field is a specific form of 
matter, "nonmechanical" matter, i~e. it follows other laws than those 
of Newtonian mechanics, Maxwell equations being their mathematical 
expression. 

Everything ,that has m&ss at rest is meant by matter, in other 
words it is a field. 

The elec~romagnetic fleld can be generated and 'absorbed, whereas 
the idea of particle generation and absorption is alien to classical 
mechanics. The electromagnetic waves when superposed may enhance or 
attenuate or even someiimes quench each other (wave interference), 
this not being the case with superposed fluxes of classical particles. 

ThOugh particles and fields are Qonnected by a complicated system 
of interre~ations, each of these obj~cts acts as a carrier of qUite 
different individual features. So, the physical phenomena in the 
classical theory are'characterized by distinct features of duality. 

Studying the problem of electromagnetic waves emitted by heated 
bodies Plank found, that the results conforming with the experiment 
were obtained only when radiation occurred by packets (quanta). This 
discovery was th~ first to demonstrate the limited nature of the 
classical theory. But it would not be proper to regard photon as a 
classical corpuscle, as it possesses wave properties as well, as in 
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case, for example, with the diffraction and interference of l1gh.t • 
So, it would be proper to name photon a wave-particle. 

This dual particulate-wave nature of a quantum of electromagnetic 
field, I.e. photon, is inherent to all forms of matter. Electrons, 
protons, neutrons and any other elementary particles possess both 
particulate and wave properties. As "micro units" resemble particles 
and at the same time possess wave properties they can not be regarded 
as classical waves or classical particles. The particulate-wave dual 
nature of "micro units" was experimentally confirmed and the roost 
typical feature of elementary ,particles is their universal 
interconvertibility. Thus, the physical phenomena in the quantum 
theory are of a distinct dual nature. 

A question arises: Shouldn't we introduce one basic (primary) 
concept to determine the concepts like "electromagnetic fl~ld", 

"particle", "charge", "mass". If it is possible, the concepts 
"electromagnetiC field", "particle", "charge" would be approximate and' 
lose their primary properties. 

For this purpose let'~analyse some specific physical phenomena. 
As is known, a photon is a quantum of the electromagnetiC field. 

I.e. the carrier of electromagnetiC interaction. and quantitatively 
its motion in space, as the motion of a material body, is integrally, 
characterized by energy. momentum and spin, i.e. by six parameters. 
Photon is electroneutral. It is. not correct to raise a question about 
the nature of the material substance of a photon (a space carrier or 
energy. momentum, spjn) , as it is impossible to answer it experi
mentally. because objects influence each other only through 
interaction, and the latter can not offer any an.swer to the question. 

Hereafter this substan(!e (the carrier of ene~gy:. momentum and 
photon Spin) is called "moving matter", which shouidn't be contused 
with the term "matter" 8,S a ph1losophical category. Thus. by' electro
magnetiC field we would mean not some "speCial form of matter, nonmec
hanical matter", but the "field" of moving matter. 

The next step is to find out, how a photon moves and interacts. 
In classical electrodynamiCS, the electromagnetic waves are 

considered as non-interacting. This applies to the quantum theory, as 
well. in the form of the statement on the lack of interaction between 
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photons. However, photon scattering is observedexper1mentally on the 
outer electrostatic tield (Delbruck scattering). Consequently, photons 
interact and the superposition principle does not work, i. e. it is 
true approximately tor weak tields. In quantum electrodynamics this 
process is explained by ettects caused by an electron-positron vacuum, 
i.e. due to virtual electron-positron pairs an incident photon ot the 
electrostatic' tield starts interacting. Gamma-quantum ot a 
sufticiently high energy, while interacting with the electrical tield 
ot the nucleus, may generate a real e-p pair, which is interpreted by 
quantum electrodynamics as excitement ot an e-p vacuum. 

As by the detinition the virtual particles are not observable 
experimentally, it is natural to interpret the above processes as 
direct interaction ot photons (i.e. without virtual particles). 
Furthermore, the photon-hadron interaction can not be determined only 
by an electric charge, as is evident trom that a neutral pion 
decomposes into' two ,-quanta. At very high energies (greater than 
several GeV) a photon starts revealing hadron properties 121. Besides, 
it; is worth noting that a photon interacts gravitationally, 1.e. 
nonlinearly. Hence, the generally acceptea interpretation ot a photon 
is not sufticient and is to be generalized, i.e. the moving matter ot 
a photon itselt should be characterized by certain coordinate 
functions satistying the nonlinear equations. Moreover, with the 
electromagnetic tield present a photon ot a proper energy is able to 
convert not only into an e-p pair but into any other pair ot 
particles (in particular, muon-ant:tmuon or proton-antiproton pair). 
And here a question arises: what is the physical mechanism otthe 
1nterconversions ot elementa.ry particles, tor example, ot a photon 
into an e-p pair, and wbat does an electron consist ot? 

Examining the process ot the annihilation otthe e-p pair into to . 
,-quanta in the reverse order we arrive at the tollowingconclusion: 
one torm ot moving matter (photon-photon system) atter a direct 
interaction converts into another torm (electron-positron sy8tem)~ 

i. e. the material substance ot a photon and electron is conmon (moving 
matter) , an electron being a particle-like tom ot its motion. One 
more tact is worth noting that only one type ot radiation has been 
tound out experimentally, i.e. the electromagnetiC one, inclu~tng the 
processes on the "elementary" level. Thus, by an electron we shall 
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understand not some nonstructural m&tter, but the dynamic process Of 
moving matter localized in a limited space. 

This anderstanding may be applied to all elementary particles. 
But we should take into account their universal interconvertibility, 
which does not enable the assumption to be made without 
contradictions, that the chain of the components of elementary 
particles results in nonstructural formations. Indeed: 

1) at ro ~ 0 (ro - the elementary particle radius) there arises a 
discrepancy while calculating. electrostatic field energy; 

2) if ro~O, the forces Of nonelectric nature should be introduced 
for a charge ("Poincare voltage"), which would confine its d1fferent 
parts from Coulomb repulsion; 

3) the above suggestion contradicts, in particular, the pr6ce'ss 
- + . 

e +e ~ 1+1
The above problems are solved, if one understands the elementary 

particle as the dynamic process Of' moving matter, localized in the 
limited space1 • It concerns as well the known problem in classical 
electrodynamics related to conduction and displacement currents. Let's 
recall the gist Of the problem. 

"From present-day point Of view conduction currents on the one 
hand and displacement currents in the vacuum on the other hand, the 
terms though being similar, are as a matter Of fact qUite different 
physical concepts. The only thing they have in common is that they 
excite the magnetic field in the same way, i~e. they similarly enter 
into the right part Of the equation. In other respects these currents 
are qUite different,,2 • In this connection one should only put the 
question: "How do different heterogeneous material sUbstan~es 

(conduction currents and displacement currents) excite one and the 
same substance, different though from the first twos, 1.e. 'the 
magnetic field?", and the physical interpretation of the phenomenon 
becomes problematic. It is possible to ~void contradictions by 

Compare with the concept of an ele~entary particle and the way it 
is aescribed in present-day calibration theories (see, for examp
le, refs.3 and 4, where there is a vast list of quoted literatu
re). The method to describe nonpoint elementarY particles presen
ted below is not probabilistic. 

I.E.Tanm "Unlike the original Maxwell ideas", Principles of the 
the~!y Of electrtcity, Gostekhizdat. M.-1., 1948, p.402. 
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adm1tting (accord1ng to the original Maxwell 1deas), that conduct10n 
and displacement currents are of common phys1cal nature, 1.e. the form 
of IOOving matter 1s different, but the mater1al substance 1s just the 
same. 

Substant1at1on of the concepts "charge" , "mass" tor the 
introduced concept of the part1cle 1s reasonable orUy upon der1ving 
the nonlinear equat10ns of moving matter in terms of quant1 tat1ve 
rat10s. 

3. J'UHCTIONS li'OR MOVING MATTER DESCRIPTION. 
DERIVATION or EQUATIONS 

Let's analyse a certain volume of mov1ng matter, wh1ch has the 
energy density s(r, t) and mom~ntum dens1ty p(r,~t). 

The eqUivalent mass dens1ty p corresponds to the energy dens1ty 
s: s 

(1) P "2'c 

where c - 11.gh.t veloc1ty in vacuum. But any mass (energy) 
interacts grav1tat10nally, 1.e. nonlinearly. 
In search C?f the nonlinear equat10ns of mov1ng matter we would 

proceed from Newton's law of un1versal gravitat10n: 

(2 ) F = m~w, 
~ m it 

(3 ) w = -; :;:2 - ,
R R 

where; - grav1tat10nal constant, and the radius vector~R 1s d1rected 
from the point M tOM'. Using Gauss theorem combined with the 
superpos1tion princ1ple, which 1s known to hold for a weak 
grav1tational field (Newton's approximation) the follow1ng 1s obtained 
instead of Eq. (3) : 

(4) div w= -4'1t'fp. 

It 1s reasonable to transform this equat10n by multiplying 1ts both 
parts by the electr1c constant so: 
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where 

(5 ) 

(6) 

Newton's law of universal gravitation, Eqs.(2) and (3), can not 
be applied directly to moving matter. It is necessary to explain the 
use of Eq. (5) as the basis for generalization. First, it is not 
Newton's law of gravitation, as one equation would not unambiguously 
determine the vector function. Second, Eq. (5) only connects the 
equivalent mass density p(r, t) with the function wer, t) in the point 
(r, t) • In addition let's take into accoUIit, that in the limit 
Newton's law of gravitation must hold for the inversion from more 
generalized ratios to nonrelativistic velocities and macroscopic 
masses. 

As seen from Eqs.(2)-(5), w has the acceleration dimensionality_ 
1

[w]=mls2• Hence, Newton's gravitational field w is the vector field of 
accelerations. According to Eq. (2) the mass p' in the field is 
effected by the space force: 

(7) 1 = p,w. 
The aim of these transformations, Eqs.(2)-(5), is to obtain not 

only differential relation (5), but also to naturally introduce 3 
parameters (w), characterizing moving matter instead of the integral 
parameters (energy, momentum, spin). They have distinct physical sense 
and may be measured experimentally. 

Still, the same moving matter, interactions not being taken into 
account (linear approximation, see paragraph 2), is described by the 
vectors E,1B, which have an abstract sense with1."1 the scope of 
classical electroQynamics and-satisfy Maxwell's equatien~. As a result 
we have different description methods for one and the same supstance. 
So, the transformations: 

K 11k 1 

(8) E=~w, B=~V, 

'Y 'Y rv 

where k is the dimensionless scale multiplier, and 'Y is determined by 
ratio (6), enable1 E; B to be reduced to the dlmensionalities of 
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functlons, sultable to descrlbe matter in tenns of the movement 
[Wl=M/s2• [vl:I/S. 

Hence, the equatlons of movlng matter In the linear approxlmation 
are of the fonn: 

(9) rot v 

(10) 	 retw 

{J t 


(11) div W= 0 

(12 ) div V o. 

Here, 

1 
(13) 

€dLo ' 

where ~o ls the magnetlc constant. 

Keeping.... in mind the definltlon of the flela.S E (force per unIt 
charge) and B (force per unlt length of one of two parallel linear 
current-carrying conductors) transformatlons (8) serve as a connectlng 
link in going from force flelda of one d1menslonallty to those of the 
same or1g1n but wlth another d1menslonallty. We would have the latter 
at our d1sposal now, If proper dlmenslonaii tIes of charge (current) 
had been introduced in due time. 

To avold mlsunderstand1nga letts point out, that It would be 
wrong to state on the basls of transformatlons (~) for an 
electromagnetlc wave. that the gI"8vltatlon fleld affects the charge 
wlthout taking into account the physlcal content of the concepts 
ftelectromagnetlc fleldft , ftpartlcle", "charge", "mass". As will be seen 
below, Newton's and Coulomb's laws result from dlfferent ratlos • It Is 
worth noting here, -that the vector E in the electromagnetlc wave Is 
transverse to 1ts propagation directlon and ls longltud1nal for the 
virtual photon or the electrostatlc fleld. But photons _wlth a 
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longitudinal polarization have not been found experimentally. 
The next step is to find out, why the vector-+ w is identified in 

Eqs.(5) and (9)-(12). 
It is clear by intuition, that it is one and the same 

characteristic of moving matter; i.e. the acceleration vector 
functjon. Mathematically this statement is not proved in rigorous 
terms and its substantiation in the long run results from the validity 
and correlation of deductive corollaries, directly following from the 
motion equations. 

To take into account the interaction Eq. (5) should be used 
instead of Eq. (11 ). Let's see, whether the new system of equations 
correlates well. With this aim in view let's use the continuity 
equation: 

(14 ) ap + div p= 0 
en 

for the values p and-+p. Bearing in mind the known arguments we find 
out, that Eqs. (5) and (9) contradict each other. To correlate 
Eqs. (5) , (9) , (1 4) the term woP should be added. Hence, to take into 
account the interactions both the scalar value p and the vector value 
p are required. Eqs.(10) and (12) are readily seen to correlate. 

Thus, we' arrive at a conclUSion, that. moving matt8r taking into 
account the interactions may be described by the vector functions of 
acceleration, i, and frequencies, v: satisfying the equations: 

-+ 
-+ -+ 1 IJwtV ....... 


(15 ) rot v = -WoP(W,V)+ :2 ~ 
-+ C Dt 

-+ Dv 
(16) rot w = - 

at 

-+ l'
(17 ) div w = - - pew, v) 

So 

(18 ) d1v v= 0, 

p and p being connected by Eq.(14). 
Let's obtain expressions for-+ p and p us:tng .the ttmctions w, V 

from system (15)-(18). Multiplying Eq. (15) in a scalar way by wand 
Eq.(16) by v and subtracting them termwlse we obtain: 
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\ 19) 
(J 

(Jt 

vf2 
:2"+v2

( c 
Xi 

211-40 

........ 
= p.w - div ( 

........ 
WX1J 
.,y

11-40 

USing the notations: 

vf2 
:2"+v2 
c 

(20) £ = -~",--
2 11-40 

........ 

.... wxv 

(21) S = .",.-
11-40 

we are convinced'. that £ has a meaning of the energy density of moving 
matter. and S is the energy flow density, as while integrating Eq(19) 
for a certain volume the integral SPWdV determines the work of 
Newton's forces (7) per unit time. But a decrease in the moving matter 
energy in some closed volume happens only due to its escape through 
the surface. That is why. the expression for the momentum P(W,V) 
should satisfy the following condition: 

(22) P(w. v). ;:0. 
in this case Eq. (19) may be written as: 

{Je
(23) -i ~ -div S 

(Jt 

Mult1PlYing Eq. (23) by lie? and taking into account 14. (1) we 
obtain the following instead of Eq.(23): 

{Jp .... 
(24) - = -d1v p.

(Jt 

1.e. continuity equation 

(25) p(w,v) 
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(26) 

and Eq. (26) sat1st1es Eq. (22). By subst1tut1ng Eqs. (25), (26) 1nto 
(15), (17) the selt-cons1stent system ot nonl1near equations will be 
obta1ned: 

(27) 
... 

rot v = 
;xv 1 lJit 

-~ + :2 
c c Bt 

... BV 
(28) rot w = - -

Bt 

.,l
:2+v2 
c 

(29) d1v; = - --
2 

(30) div v= 0, 

where c is the electrodynamic constant 1n Eq. (13). 
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4. FORCE DINSIn' 

The express10n for the force dens 1 ty-+ f of moving matter results 
d1rectly from equat10ns (27)-(30). Indeed, multiply1ng Eq.(27) 
vector1ally by .; and Eq. (28) by wic2 and adding t'h!3m the following 1s 
obtained: 

(31 ) 
-+ -+ 

I w w 
- ~ [(- • v ) - + (v v)v) 

Wo 0 0 

Here the Eq. (26) '1s used. Taking into acco',)nt Eq. (25) we can transform 
Eq. (29) to: 

-+ -+ 
-+ 1 w 'N 

(32) 	 pw = - ~. d1 v ( - ). 

Wo 0 0 


Adding Eqs. (31) and {32 )we f1nally obtain: 

(33) 1 = p ; + (p x v) 

) -

(34) 

.... -to 	 -+-+ 
'N w.... -+ 	 w w 

- ~ [(- . v) 	- +(v.v)v +-- d1v(-)1. 
o o o 

The f1rst summand in Eq. (33) coinc1des w1th Newtons force, wh1ch 1s 
only a part of the total force. 
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5. 	CONDITION OF STATIONARITY. THE MECHANISM OF INTERACTION 
OF MOVING MATTER 

Before est1mat1ng the order of val1l8s ueal t wHh here let· s po1n1 
out one corrunon pro~erty of moY1:;e... matter. Suppose, at some moment 
there 1.S a "f1eld" of mot1on (w,1.J) in tl1e limBed space. Then, as 
follows from the1ntegral form of Eqs.(27)-(30) 

... ... 
f v . di := _, f.w x 1.J 0;

• dC} + f . do 
0) (o)T (0) at 

IJv 
:fl ; d1 f 	 do 

CJt0) (0' ) 

.:z+j. 
...f ; . dB= - f dV 

(S) (V) 2 

... ... 
; v . dS = 0, 

(8) 

the mot10n f1eld 1s generated. 1n the space surrounding V. The very 
fact of generat10n does not depend on the character of mot10n of the 
1nitial f1eld. Accord1ng to the energy conservat10n law the excitation • 
field appears only due to energy 10sses of the initial field, wh1ch 
will loose Its energy untll the dynamlc equl1lbrlum with the fleld of 
motion of surrounding space is reached. Consequently~ the stat10nary 
f1eld motlon {w, v) in the 11mlted space ls posslble only w1th the 
dynamlc equillbrium reached: the losses ..of moving matter are 
compensated by its inflow from the surrounding space. Hence, taklng 

) Herelnafter by the term "f1eld" the mathematical vector flelds
(w. v) are meant. only moving matter, the motion characteristics 
of wh1ch are these very vector functlons. (w, v). has the physlcal 
meaning. They are non-zero. where there Is moving matter. 
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Eq.(34) into account without additional assumptions the interaction of 
moving matter results from the exch8:nge by portions of moving matter. 

6. STATIONARY EQUATIONS 

Unders~and1ng the stationary motion as stated anove let's average 
Eqs.(27)-(30) over time. Average values of the derivatives ... ... 
aw av 
tit ' tit ... O! limited functions equal zero. The limitation of the 
!unctions (w,v) 10110w from physical considerations. Then, instead of 
Eqs.(28), (29) and (27), (30), taking into account Eqs.(25), (26), we 
get the following: 

... i - ...
(35) 	 d,iv w = - - p, rot w = 0, 

So 

(36) rot v= -	 WoP, div v= O. 

The solution 01 system (36) with zero conditions at infinity is 
of the fom: 

P1 x R12 ... w.o 
v - - - J--2 -4'IC 

R~2 

where the radius-vector "'R12 is directed from the field source point 
:; . 

, pdV (index 1) towards the observation point (index 2). It allows the 
following physical interpretation of the vector field v to ~ 
obtained. Rewri t1.ngEq. (37) as follows: 

41t 

we note, that dM = ~1 x::;P1dV1 is the moment of the field momentum 
relative to the observation po1nt (~1 = -R;2)· 
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7. ESTIMATION OF MOVING MATTER LOSSES BY A LIGHT BEAll. 

TRANSVERSALITY OF THE VECTORS (w, v) AND MAXDlUM 


VELOCITY. ROTATIONAL MOTION RELATIVE TO THE 

MOMENTUM DIRECTION 


Lpt's consider now a continuous 11e',ht beam of an infinite length 
with a constant energy density E and constant momentlUD density 

E -+ c n. 

where ....n is the propagation direction. The asslUDption E=const is 
approximate. The accepted energy-momentlUD ratio is true for a plane 
electromagnetic wave. Then. in the space surrounding the beam there 
are exci ted tlle stationary fie Ids (w. 1;). which are found from the 
integral form of Eqs.(35). (36) arld determined by the expressions: 

"( 8 8 _,1_ = ~r wr -..; 0V<p = 11lo o~ 2'1tI' 2'1tI' 0 

where r is the, distance from the beam axis. The vector=+ w is directed 

along the radius towards the beam aiis, a v-in the clockwise direction 
(if one looks from the end of the vec'tor n) tangentially to the 

::; -+ ....

circlUDference with the radius r. The vectors w. v. n are, mutually 
perpendicular and correspond to the orientation of the unit vectors 
in the r~lt coordinate system. The flux of excited field energy 

-+ .... wV ~~ ..... w X v r <p.... T ~ 
S= __ =--..v--n=c;v--n 

'Woo 'Woo 11lo 
is stationary. The energy density equals: 

82 26,67.10-44 8

~ = 8.1 • ~ . 
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Hence, it may be concluded, that energy losses of a light beam are 
negltgible, if it moves for a short period of t1me. As the energy of 
photons in the visible part of spectrum ranges between (3~1.6) eV (1 

eV = 1.6X1519 J), the estimation reveals, that the conclusion of 
classical optics on the noninteraction between light beams and natural 
energy densitie~ proves to hold true with a high accuracy. It ls worth 
noting, that the value and sign of the force, as seen from Eq.(34), is 
determined by the value and direction of interacting forces. That is 

'?
why, it would not be enough to characterize the beam only by E=PC~ and 
p and their connection with the fleld vectors in Eqs.(25), (26) should 
be used. 

It follows trom Eqs.(25), (26), that if the ve~~toI'S-fW, -;) are 
transverse to the motion direction and they are themselves mutually 
perpEindiCular, 1;,he momentum value is max1tnum. Hence, maximum veloe1ty 
is obtained. which is numerically equal to the electrodynamic 
constant. As the force of Eq. (33) -+ (p x~ v) is per.pendieular to the 
vectors p and v~ the ro.tational motion is a pr-operty of movtng Inattf';'!J'. 
The moment of momentum of the rotational motion (~OifiGi:les w1 th tbe 

direction of the total motion or is directccl te. 

8. CONDI'fION OF ELECTRIC INTERACTION BETWEEN, E1DtENTARY 

PAR'J!IC~. TRANSFER TO MAXWEIJ,tS EQUATIONS WITH 


CHARGES AND CURRENTS. EVIDEtfr PHYSICAL CONNECTION 

BI'J.'WEEN ELECTRIC AND MAGNETIC INTERACTIONS 


1 :. 
If elementary particles are particle-like (If matter motion, 

then will they interact electrically? 
Suppose, there are stationary states of tl18 motion ftehIs 111 

certain volumes V1 and V2 (see paragraph 5).The distanCE: R12 betW('eIJ 
the centres of the volumes is cons1derably larger than their 
transverse dimensions. Then, ignoring the flrst 8ummand (1. 8. 

gravitation with the Newton's force PW), ln Eq. (33), the following 
force acts between elements of the volumes of the motion fields 
accord1ng to Eqs.(33), (37): 
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- -

where: 

(38) 

.... .... 
.... w2 x v2 
P2 = --

1tt oo 2 

Let's analyse two part1cular cases. Let the t1elds in V1 and ....V 2 
at a certain moment ot time be character1zed by the same vectors (w, 

v). Hence, poss1bl~ or1entat10ns ot P1 and P2 momenta project1Qns 

relat1ve to the direct10n n12 are reduced to two cases: 

1) they have sim1lar d1rect1ons and are p&rpend1cular to n.1 ~ 
2) momenta project10ns are parallel (ant1parallel) to n12 • 
In case 2) the interact10n torce in Eq.(38) equals zero, and in 

case 1) P.. n = a and12 

1.e. the repuls1ve torce acts between the elements ot the volumes ot 
the mot10n t1elds w1th parallel momenta. "'It the in1t1.~L..vectors (Vi,v) 
d1tfer from· the' above case only in momenta d1rections. then the 
attract1ve torce acts between the elements ot the volumes' ot the 
mot10n f1elds w1th ant1parallel momenta. As the mult1p11ers 
",1/2 p 
r c have a dimension ot charge densit1, Pq may be expressed as 

Pq 
N1/2 p

= r c· As the torce 
.... ....

(p x v) 1s always perpend1cular to the 
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vectors p and V, the rotational motion is a property of moving 

matter. That is WhY, P= k1p is the effective momentum, and k1 is the 
non-dimensional factor. Correlating 	signs in Eqs. (24) and (27) we 
obtain: 

-+ -+ wxv 
(40) 	 1:::-:2 <'I, 

Woo 

where p = :t Ipl. Hence, Eq. (39) is 	equivalent to CoUlomb law. The 
1 2 p-

corresponding r 
IV 

1 '0 in Eq. (39) has a sense of electric field 

strength, and there is no divergence. 

If P1=0 orP2= 0 the elements of the volumes of the motion fields do 
not electrically.interact. 

1.' 
Now, let's multi ply Eqs. (27) , (28) by klr I~ where k is the 

non-dimensional coefficient. By introducing the notation 

-+ k -+-+ -+ 
(41) E = ~ w, D = 6 E r 1/2 0 

-+ k -+ -+ 1 -+
(42) 	 B = ~ v, H =- B 


r 12 \.Lo 


(43) 

and understanding by "current" the "charge" motion Eq. (40), 
we'll obtain: 
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... .. OD 
rot H = j + -

Ot 

(44) 

OB 
rot E ;::; - - . 

Ot 

The values in Eqs.(41 )-(~) coincide in dimensions with the above 
electromagnetic field vectors. Taking into account Eqs.(24),(40), (43) 
an additional pair of Maxwell's equations is found from Eq.(44): 

div D= Pq, div B O. 

Thus, the transform from system (27~-(30) to Maxwell's equations with 
charges and currents is realized, charge, current and electromagnetic 
field having a generally accepted meanll~. With a "field" approach it 
means the lack of moving matter losses by "ct~rges" or rather these 
losses may be ignored. 

Note, that transformations (41), (42) are true only for a wave 
process but not Eor the Coulomb field in Eq. (39) , as E~OUl is 
longitudinal and Ewave is transverse to the propagation direction. 

That is why, the multiplication of Eq.(29) by klr1/2 results in 
correct electromagnetic dimensions, but contradicts experimental 

facts, as (w2/c2+v2)~. 
Substituting relations (42), (43) into the second summand the 

following expression is obtained: 

........ 1.... ....
"1 P x v = - ~ (j x B ) 

Which is equivalent to Ampere·iaw. It follows, that Coulomb and Ampere 
laws result from the second summand of Eq. (33). Here, the connection 
between electric and magnetic interactions is clearly seen. 
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9. WHY IS THE METHOD FOR ELEMENTARY PARTICLE 
DESCRIPrIOH NOT PROBABILISTIC? 

The functions (w, v), which have a direct physical meaning, are 
used to describe mathematically non-point microobjects and may be 
measured experimentally. Such an approach (non-probabilistic) to 
microobject description is possible but only if classical 
characteristics of particles are discarded, 1. e. it is necessary to 
eliminate discrepancy in describing microobjects, which consists in 
that a particle possesses on the one hand permanent classical features 
(mass at rest, charge) and on the other hand wave features. The 
experimental parameters of elementary particles (mass at rest, charge, 
spin), may be, in principle, . determined by functions found from the 
solution of the problem with initial conditions for nonlinear motion 
equations. As the bound states are likely' to appear at all 
organizational levels of matter motion, the concepts "discreteness" 
and "continuity" are the complement of one another. General motion 
equations should admit solutions both with a continuous and discrete 
emission spectrum. For example, an electron moving along a circular 
orbit in an accelerator emits continuously (synchrotron emission), but 
in a hydrogen ~tom it emits in a discrete way in_going from one 
stationary state to another. Eqs.(27)-(30), generally speaking, admit 
the above solutions. 

10. STATIONARY GRAVITATIONAL FIELD AND ITS PHYSICAL CARRIER• .. :

EQUALITY BETWEEN GRAVITATING AND INERT IlASSES. 

THE SECOND NDTON' S LAW OF DYNAMICS 


The dynamical interpretation of the observed particle parameters 
does not contradict Newton's definition of the concept "mass". The 
initial property, iriertness (it is measured by the equivalent mass 
density p (25) ) manifests itself in that the value and direction of 
the available momentum density in Eq. (26) of moving matter are to be 
changed, the equivalent mass density being determined by the same 
values (W,-+V) in Eq.(25). Hence, Eqs.(35) describe the constant 

(statiOnary) gravitational (Newtonian) fiel<1 w, the physical carrier 
of which is moving matter. Poisson's equation for Newtonian potential 
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dlrectly follows from Eq.(35). As one and the same value p appears ln 
the equatlons for the field (Eq.(35» and force (Eq.(33». the con
clusion is that gravitating and inert masses are rigorously equal. 
This quite an important fact in the gravltation theory results 
rigorously from the system of Eqs. (27)-(30) and has not beE.ln used 
while derlving these equatlons. 

Besldes, 1t becomes possible to correlate different dlsplay of 
propertles of one and the same value. i.e. mass. which in 
non-relativistic mechanics behaves as a measure of body inertness or 
gravitatlonal actlon. and ~ the relatlvlstlc one as a measure of body 
energy. , 

Eqs.(27)-(30) include the laws of energy conservatlon, momentum, 
moment of momentum of fleld (W, v) for closed systems. As Eq.(34) may 
be wr1tten in the form of the second Newton's 'law of dynamics (by 
separating the total derivative of momentum of Eq. (26) with res.,p9c( to 
time) the universal appilcablilty of the law of conservatlon for any 
closed system in classlcal mechanlcs. without depending on -the 
character of actlng forces, proves to be the result of -thel:r;- unlty· • .." 

11. FIELD OF MACROSCOPIC BODIES ROTATING SLOWLY 
.AND REGULARLY 

The system of Eqs.(36) 1s the new one III lts sense. 
Let's analyze the field of regularly and slowly rotating 

macroscopic objects. For non-rotating bodies the field v is balanced 
in det~11 due to interaction between elementary particles (electrical 

interactlon) and the outer average field v~= O. Wlth the movement, 
which ls rotational relat1ve to the observatlon point, the mlcrofi

~ . =+ ..:a
eids v of partlcles become dlsbalanced and v ls non-ze~. For examp
le, let's estlmate the steady geomagnetlc f1eld of the Earth taking 
a un1formly dense ball with mass Mas a model. For thls purpose let's 
use equa t lons (37) and (42) 

.... 
.... v 
B=k~ 

1 12 
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where 1tn is the averaged coefficient, taking into account the 
microfields disbalance. The magnetiC field on the rotation axis z 
equals: 

. 10-4 (T) 

tor parameters: w=2'Jt/T, T=23 h 56'=8,816X104 s, r =6,378X106 m,o
p::5,5X103 kg/M3 , r=r ' r is the distance from the ball centre.o 
According to the linear· law the matter density increases towards the 
ball centre and B = -:k:k.-..x1 ,57 Gauss, where P1 Ir=r= 1x1 03 kg/M3. Thez ~]J - 0 

magnetic field at the pole is known to equal 0,7 Gauss with a positive 
direction from the South to the North geographic poles. So, in this 
case we get the following estimation 

1 1 
~"'(3 .;- 2: ). 

The idea of the steady geomagnetic field resulting from the Earth. 
rotation appeared long ago (see, for example, Refs.5,6). 

The negative result of Blackett's experiment IRef.61 is accounted 
for by the magnetometer (scale spacing 1X10-9 Oersted/div) and 
observed body (a gold cylinder 10 CM in diameter and 10 CM long) 
Paving been motionless relative to each other. As mentioned above the 
motion ot the observed body, which is rotational relative to the 
observation point, results in the disbalance of the microfields v. 



12. ON THE LAW OP INERTIA AND REFEl'tENCE SYSTDIS 

In Maxwell's equations with charges and currents, which 
rigorously follow from system (27)-(30), the charge is known to be of 
a primary meaning. In this approach Eqs.(27)-(30) correlate with all 
conclm:ions of the special theory of relativi ty. since 
Lorent~rarlsformations were contained in Maxwell's equations with 
their initial concepts of particle, mass, charge, electromagnetic 
field. 

In the approach presented the basic concepts have changed 
drastically. For moving matter it is impossible to rigorously 
introduce the concept "inertial motion" and. hence, the inertial 
reference systems. Nonlinear equations (27)-(30) include as a speCial 
case not only the gravitational (Newtonian) field, which itself breaks 
the inertial motion. but also the mechanism of meVing mater 
interaction. The latter results in a moving (or at Iii.. 'relative rest) 
body's lOOSing spontaneously its energy. this breaking. as well, the 
r1gour of the concept "inertial motion". 

The introduction of random reference systems4 is equivalent to 
specifying the, vector functions (w• ....v), 1.e. as a matter off act, 
specifying moving matter. and is unacceptable because of the behaviour 
of an equivalent field at infinity. The nonlinear equatlons of moving 
matter are formulated in the simplest and physically clear way for the 
reference system rigidly connected with three "motionless" stars. It 
may be considered as "stationary" with a good approximation. 

As all our experiments point to only the mutual relations between 
'Oodies (but not those between different parts of space). we seem to 
have no means to solve the problem of an absolute motion. In this 
sense the relativity principle is true. but it is understood by the 

4The way of description of the gravitational field by means of the 

geometrization was realized in the relativistio theory and 

restrioted relativistio theory 17/. 
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way A.Poincare formulated 1t, 1.e. the relat1v1ty princ1ple 1s true, 
but may be realized in different forms. Its part1cular mathemat1cal 
torm for movtn8 matter may be chosen only exper1mentally. 

13. lRRIVBRSIBILIft or i'HE PROCESS or tiTTER MOTION. 

SD.!lIf.Itf.r or !HI PROBLEII 

In general the process of matter mot10n 1s 1rrevers1ble because 
of 1nevitable energy losses (t1me "arrow"). Equat10ns (27)-(30) 
reta1n their form by formally subst1tut1ng t ... -t, -;, ... ..:v. w... w. The 
process 1s revers1ble for spec1al cases of a stat10nary movement. 

To rigorously calculate the part1cle parameters observed 1 t is 
necessary to solve a problem with 1n1tial cond1tions for the nonlinear 
system of equations (27)-(30) and w1th an add1t10nal cond1t1on of a 
stat10nary state on the surface, envelop1ng the part1cle. The latter 
acts as a boundary condit10n. In so do 1ng the problem may be 
formulated relat1ve to the scalar !per, t) and vector ser, t) funct10ns 
according to Eqs. (28), (30). The in1t1al cond1t10ns should satisfy 
Eqs.(27)-(30}. Th1s statement results from a random select10n of time 
origin. 

The funct10ns (W, v) for part1cles, found by solving the problem, 
~llow the forces in Eq.(34), acting between them, to be calculated. as 
well, including nuc).ear forces (weak and strong). S1nce Maxwell's 
equat10ns w1th charges. ,.and currents, the law of grav1tat10n, the 
second Newton's law of dynam1cs rigorously deduct1vely follow from 
Eqs.(27)-(30), the latter sat1sfy the correspondence princ1ples. W1th 
nuclear forces 1t may be examined only as ment10ned above. It stands 
to reason, that the correctness cr1ter10n 1s 1ts agreement w1th an 
experiment. 
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Appendix 

1. IIEOHANISII OJ! THE INTERACTION TRANSFER BY 
THE EI..EOTROIIACNB'.fIO J!IBLD 

In classical electrodynamics the electromagnetiG field, which is 
described mathematically by the vectors E, ~B, has an abstract sense. 
By definition the electromagnetic field is a special form of matter, 
"nonmechanical" matter. By the term "nonmechanical" we understand the 
functions i, B changing according to Maxwell's equations and not with 
Newton's laws for dynamics. There is no_phySical understanding of the 
mechanism of the Interaction transfer by the field, as the carrier of 
the electromagnetic interaction hasn't been determined. By saying "the 
field affects the charge" the mathematical expresslon of the force Is 
understood. The latter is the generallzation of the exper1mental data. 

In quantum :'electrodynamlcs a photon is the carrier of the 
electromagnetlc interaction. "We'd 11ke to Interpret ~E and ~H as 
quantltles, descrlblng photon's states in the "quantum-mechanical" 
meaning of the word" (Ahiezer A.I., Berestetsky V.B. "Quantum 
electrodynamlcs", Nauka. M., 1969, p.28). A photon Is electroneutral 
and as an entity possesses energy,momentum and spin, 1.e. the integral 
features of motlon. However, quantum electrodynamics in Its turn 
doesn't provlde the full lmderstandlng of the mechanism of the 
interaction transfer by a photon. Photon is sald to be absorbed by the 
charge, while transferring the interactlon. Mathematlcally it can be 
written in the form of the consequence of the classical expresslon for 
force: 

By definltlon Eand Bare forces, 1.e. E - force per unlt charge, 
13 - force per unit length of one of two unl t current linear 
conductors. But force must be transferred somehow, i.e. it IJrllBt be 
connected with the carrier of the electromagnetlc interaction, i.e. by 
a photon. But a phofon possesses only motion. IIence,~E and B are the 
features of motion of the substance, which is the volume carrier of 
energy, momentum and photon spin. This substance is called "moving 
matter". 
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The dimensional 1 ties of the fields'" E anl B had been developed 
histarically. If proper dimel1sianal1ties for charge (current) had been 
chosen in due time. the vectors E and B would have had the 
dimensianalities. accepted by Newton to descr'ibe matter motion .. 

Such an understanding of E and B excludes bath classical an(: 
quanturr. cancept af cllarge(pos1tlvely or negatively charged mattr"l', 
quantum number). In this case boUl classical and quantum deUnition of 
an elementary particle Is unacceptable. 

By the elementary particle we'll unders t8.11(i the dynaml c proeess 
af moving matter, localized In the limited space. Under certain 
circumstances (they've teen tonnulated in tllis paper) they. interact 
electrodynamically, that is the concept af charge is the (~onvent1onal 
ane. It's notewarthy that tlle dynamic: interpretation of trle parUele 
parameters (mass, charge, spin) does not contradict the Newton's 
definition af the con0ept "mass". 

The farmulated cancept of tIle partIcle Is Ule direct 
generaliza·tlan of the experImental data, namely the processes of 
armIhllatian. af· an electron-posItron pair into twa gamma-quanta and 
universal. .1nterconvertibHlty of elementary particles, where a photo.n 
is an equivalent particle. 

·Actually, . by studylng the process. e+- e- .... l' + I if! a reverse 
order,' we'll come to. the canclusian that ane fann af rncving matter 
(phaton-photan system) after direct int~ract1on is transferred into 
anather farm (electron-poSitron system), an electron (pasitron) being 
a particlelike fonn af its motian. The universal Intercanvertibllity 
of elementary particles daesn' t make It possible to. think that the 
chain of the campanents af elementary particles ends in structure~ess 
formatians. 

2. ON PROPORTIONALITY OF i AND w 

It would be a mistake to. canclude fram transformatians (8) that 
the fields ....E and .... ware physIcally identical, thaugh formally they 
dIffer from each other only in one constant dImensIonal quantity. We 
must take into account the concept of charge for the moving matter, 
which is known to be a canventional name af the resultant (effectIve) 
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moment'lUD of the rotational movement of an elementary particle. And, 
accordingly, the resultant force acting on this "charge" is understood 
as the electric tield. Let's make the scheme ot the calculation ot the 
latter clea.r. Suppose, moving matter as a carrier of interaction is 
characterized ~Y the values (W~, V~) and "charge" -b¥ (W2 ' V2 ). Then, 
atter direct interaction (a photon has been absorbed by the charge), 
we'll get the following: 

...... -to -+ ... ~ -+ -+ -+-+ rv 2 -+ -+-+ 
w = w1 + w2 ' v v1+ v2 , P = (WXV)/1lJ.oC , t = pxv 

and the force f either coincides with w in~direction or is opposite to 
it (two signs of charge). A part of the total force in the direction 
W1 (correct to a constant dimensional mUltiplier) is the electriC 
fiela. It follows that equations (8) favour only the proportionality 
of E and 11. They- also result from a formal analogy between Newton's 
law of gravitation and CoUlomb's law. 

The longitudinal part of momentum of internal motion of 
elementary particles while interacting with a photon gives the 
force,which is the magnetic field. 

3. PASSING FROM THE NONLINEAR EQUATIONS OF MOVING 1lAi'TER 
.ro THE EQUATIONS OF CLASSICAL PHYSICS 

This procedure 11es in the following. The second (approximate) 
concepts: "charge", ~particle", "electromagnetic tleld" are.tormulated 
on the basiS of tfig bfilsic (primary) notion "moving matter". In so 
doing, Newton's definition of the concept "mass" hollis true. In 
classical physics, these concepts are the basic (primaI~) ones. 

Mass of a particle generates the gravitational field and its 
charge, accordingly, excitea the electromagnetic field. Though the 
electromagnetic field possesses energy (and hence, the equivalent 
mass), momentum and a moment of momentum, none the less the particle 
parameters (mass, charge, spin) are considered to remain constant. We 
don t t treat the mechanism of field generation, but the remaining 
aspects are presented in detal1 in the paper. 
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