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Contemporary physics does not explain, how theggnend momentum are
transported with the particle (body) by means & ¢tementary quanta of
action, when the velocity of the particle has tpeesl of light or decrease
from the relativistic case to the nonrelativisti¢e applied simple model of

the energy-momentum transport wave function foreleenentary quanta of
action connected with the gravitational and eletatic interaction [1] and

we have foundne equation, which describes unification of the gravitation
and electrostatic interactions.

elementary quanta of action, the energy-momentuamsfrort wave function,
unification of the gravitation and electrostatidénactions

INTRODUCTION

Relation between the energy E and momentum p #®rbtidy (particle) in the relativistic case has
form

E2 = p2c2 + m2c4 (1)

where: mé is the rest energypf the body, ¢ — speed of light. For small velesit(v/c << 1), we have,
expanding (1) in series in powers of v/c,
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which, except for the rest energy, equation (Zhésclassical expression ftre kinetic energypf a
particle.

ENERGY-MOMENTUM TRANSPORT WAVE FUNCTION - RELATIVISTIC CASE

Relations between the energy E and momentum ghéoparticle in the relativistic case has form (1).
But we don’t knowhow the energy and momentum dransportedin space-time with the particle by
means othe elementary quanta of actiofly 2, 3]. Let us assume that the energy and mameare
transported with the particle (along the pathduring the time t) withthe energy momentum-
momentum transport wave functi@MTWF) [1] Y(r, t) in the general form
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and we als@ostulate that the energy E and the momentum p we can eaécilom the(r, t) by
means of the following equations:

p(r,t) = ~q0y(r, t)
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Put equations (4) to the (1) we get
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Equation (5) -the wave equatigrdescribes the transport of the EMTWF by mearnth@felementary
guanta of action g for the relativistic case. Far elementary quantum of action connected with the
gravitational interaction g has the form [1]

a=h, == (6)

where: G is the gravitational constant, m is thesraf the two interacting bodies. Put the equgitn
to the equation (5) we get
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where f = Gm/¢ is the gravitational radiusFor the elementary quantum of action connectetl wi
electrostatic interaction q has the form [1, 2, 3]

q:he: e (8)

and equation (5) has form
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where: g = (keez)/(mecz) is the classical electron radiusn. is the mass of the electron, &k 1/4re, is
the Coulomb law constant in the Sl system of ugitgs the vacuum permittivity.

ENERGY-MOMENTUM TRANSPORT WAVE FUNCTION - NONRELATIVISTIC CASE

For small velocities (v/ic << 1), we have, expandibyin series in powers of v/c, except for the res
energy, the classical expression for the kinetergy of a body (2). Simple calculation, similarthe
above, gives

mc?
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Equation (10) —the diffusion equatigndescribes the transport of the EMTWF by meanghef
elementary quanta of action g for the nonrelaiivisase, whergl = g/(2m) is the coefficient of
diffusion. For the elementary quantum of action remted with the gravitational interaction the
coefficientyl

I'l = & = @ (11)
 2m 2
and equation (10) has form
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wherevy = c/ry is the gravitational frequency of the own vibratiorfstiee body For the elementary
guantum of action connected with the electrostati&raction coefficienfl,

He = n, = ke’ 13
° 2m, 2mgc (13)
and equation (10) has form
oplr,t) _
<§t )—l.leDZl]J(r,t)+Ve (14)

wherev, = c/I, is the electrostatic frequency of own the vibratiohthe electron.

FRACTIONAL (FRACTAL) DIFFUSION-WAVE EQUATION OF THE EMTWF

Let us consider two equations (5) and (10), wherghfe simplicity we have omitted two constants.
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Instead of a two equations (15) and (16), we catewrem asne equation in the form
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If B =1 (the nonrelativistic case), then we have tie @liffusion equation and = 4. For3 = 2 (the
relativistic case) we have the pure wave equatimhaa= c. For 1 < < 2 (the transition from the
relativistic case to the nonrelativistic) we hake fractional (fractal) diffusion-wave equation.[4]

THE ADVECTION EQUATION

Relations between the energy E and momentum féoploton (or graviton) has form



E=pc (18)
Put equations (4) to the (18) and we get

1ou(r,t
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The equation (19) ithe advection equatioof the EMTWF for the photon (or graviton), whelest
speed c is the same for the both partidi&Esv we can rewrite the equation (17) in the nevirfor
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Fora =1.
» If B =1, then the transport of the EMTWF has the fofrthe pure advection equation and
o=-cC.
Fora = 2.

« If B =1 (the nonrelativistic case), then the transpbthe EMTWF has the form ahe pure
diffusion equation andc = .

e If B =2 (the relativistic case) the transport of tHdTERVF has the form othe pure wave
equation ando = c.

* If 1 < <2 (the transition from the relativistic casettte nonrelativistic) the transport of the
EMTWEF has the form afhe fractional (fractal) diffusion-wave equation [4].

One equation (20) include all possible models eftthnsport of the EMTWEF for the equations (1), (2)
and (18) and for the elementary quanta of actiameoted with the gravitational and electrostatic
interactions.

CONCLUSION

This model predictene equation for the gravitational and electrostatic interagsio
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which include all possible kinds of the transpdrthe EMTWF for the equations (1), (2) and (18)lan
for the elementary quanta of action connected thighgravitational and electrostatic interactions.

Is this a step to the unification of the gravitatiand electrostatic interactions? We also supploge (
the analogy) that the mechanism of transportatfathe EMTWF by means of the elementary quanta
of action for the strong and the weak interactismsuld be the same. But now it is the hypothesis
only.
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