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ABSTRACT.

Electromagneticians have amply demonstrated that electric field and magnetic field possess momen-
tum and energy which we could directly experience by our sense organs. This clearly proves that elec-
tric and magnetic fields are real physical entities (objects). All physical objects are subject to gravita-
tion and therefore, electric and magnetic fields should similarly be subject to gravitation. The earth
carries all physical objects along with its surroundings. Therefore, the earth should similarly carry
electric and magnetic fields at its vicinity along with it. Light being the vibration of electric and mag-
netic fields, that implies that the speed of light should be the same ‘¢’ in any direction on the surface
of the moving earth, if measured on the surface of the earth. This explains at once the null result of the
Michelson-Morley Experiment naturally as well as classically. Now, electric charge and electromag-
netic radiation are similarly real physical entities. Therefore, they, too, should be subject to gravitation
and they should have the same acceleration as that of physical bodies in the same gravitating field.
This at once explains the advance of the perihelion of Mercury, gravitational red shift and bending of
light rays grazing the surface of the sun from the consideration of classical physics easily and natu-
rally.
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1. Introduction

The scalar and vector potentials of a system of charges and currents stationary in free space are
governed by Poisson’s equation whereas the similar potentials of a system of charges and
currents steadily moving in free space are governed by D’Alembert’s equation. Heaviside
(1888, 1889) and Thomson (1889) first correctly calculated the scalar and vector potentials of a
steadily moving point charge by transforming the D’Alembert’s equation of the potentials for
the steadily moving charge into Poisson’s form for a static charge by elongating a co-ordinate
axis lying along the direction of the translation of the charge. They thus developed a way to
solve dynamic problems like static problems using an auxiliary equation in the form of
Poisson’s potential equation. We have used this ingenious mathematical treatment to derive the
fields of a steadily moving point charge, its electromagnetic momentum, its longitudinal and
transverse electromagnetic masses and many useful electrodynamic equations including

Auxiliary Lorentz Transformation Equations from Maxwell’s field equations alone.
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Electromagneticians have amply demonstrated that electric field, magnetic field, electric charge
and electromagnetic energy possess momentum, and energy which we could directly experience
by our sense organs. This proves that electromagnetic entities are real physical entities and they
should similarly interact with gravitating field as the physical bodies do.

In the second part of the paper, we have studied interaction of gravitating field with electric and
magnetic fields and presented a novel explanation of the null result of the Michelson-Morley
Experiment from that interaction classically.

In the last part of the paper, we have studied the interaction of electric charge and
electromagnetic energy with gravitating field and explained the advance of perihelion of
Mercury, gravitational red shift and bending of light rays grazing the surface of the sun from

that interaction classically.
2. Heaviside-Thomson Auxiliary Equation

The scalar potential (®) of a system of charges moving steadily in free space with a velocity
‘u’ (say S system) is governed by D’Alembert’s equation:

pPo=-F (1)

£

@

where p is the charge density of the system, £ is the permittivity and pgis the permeability of

free space such that ¢ =1/ 4fl €, ,and x,y,z are the Cartesian co-ordinates introduced in the

free space. Assume ‘w’ in the OX —direction. Then, & is a function of two independent
variables, X and . From the definition of two independent variables we have, ( dX being equal

to udt).

d® = (0P / dx)dx + (9D / 9t )dr = (0D / x )udt + (P / O ) dt

Moreover, in such a situation when the system moves steadily with a velocity u in free space in
the OX direction, the potentials at the point ( X, ¥,z) at the instant and the potentials at the
point (_x + udr,y,z]at the instant ¢ + dt in free space will be the same; i.e.,

dd =0

Thus, we have,

ID [ It = —ud® / dx (2)
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D/t =+u’d’ D/ dx’ (3)

Similarly from the relevant similar equation as in (1) for the induced vector potential A~ we

have

A::H(I)H{CE,A::G,A;:O (4}
. u’

0A /0t = ——0®/ dx (5)

¢
Let us now fix a co-ordinate system X',y ,Z to the system of charges moving steadily in free

space with a velocity ‘u’ in the OX direction as defined in the equations (1) and assume that at

t = (), both coincide.

Let us now imagine an elongation of the moving system towards its direction of motion by the

factor ¥ where ¥ =1/kand k=+1- u” /¢’ . Then in this imaginarily elongated system,
we have, volume charge density

p = pk (6)
as the co-ordinates (X"I,y?,z;) of the system affected by the above elongation follow the
relation:

X=yx,y=y, 7=z (7)
The system imaginarily elongated by the equation (7) towards OX axis which is the direction of

motion of the system of charges may be called the auxiliary system (S} comprising of
(x",y",z"') .The scalar potential of this “Auxiliary System™ should be

.. p

Vi = -—— (8)
&,

Now, substituting x = Y x,y" = }-—‘,Zr = Z as in the equ.(7), and using the equ.(3), from

equation (1) we get

V'Q‘D — _£ (9}

S[]

Comparing equations (8) and (9), we have,

@ = bk (10)







































Errata

(i) The Eq. (18) should reaq =- mu;

(i)  x*-c’?in the equation placed in between the equati®@8s4nd (29)
should be changed te x* +c*t®.



