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Gravitation and Electromagnetism

Abgtract, The set of the symmetrical Maxwell equations and the fundamental
Newton law of motion are formally postulated as a basis of a unified field theo-
ry which can logically and consistently summarige and classify the classical
Newton gravitational and the Maxwell electromagnetic field theory with all
experimental laws and facts from those two theories.

2

1, Introduction. The existence of the gravitational and electromagnetic

fields has been known for a long time, but apparently, no relation between those
two fields has been found so far experimentally. This fact is probably one of
the reasons of our rather poor understanding of the phenomenon of gravitation,
An attempt will be made in this paper to set up a unified field theory
in @ formal, axiomatic way, dealing only with gravitational and electromagnetic
fields, No attempt will be made to discuss the otherunified field theories
proposed so far, since this unified field theory is quite different and inde-
pendent from them,

2. Symmetrical Maxwell Equations. Let us consider the symmetrical Maxwell

equations
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g is identified with the gravitational field, and Q with the mass density,
k is the gravitational constant, ¢ is the speed of light in vacuum, and Ca
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is the mass velocity. h is an auxiliary hypothetical field, so that the inter-
play of § and h definesthe finite velocity of propagation of the gravita-
tional effects equal to ¢ . ge is identified as the electrical charge density,
while gz:v’ is the electrical current density, n , n, and n, are suitable
constants to be discussed later.

The symmetrisation of the ordinary Maxwell equations is justified by the
powerful principle of symmetry. Further, from such a set of the symmstrical
Maxwell equations we can purely formally obtain a linear gravitational field -
theory, as well as the electromagnetic field theory in & straightforward logi-

cal way, consistent with numerous experimental laws and facts,

3. The gh Field., Iet §>e=0, i.e. let consider the case of neutral masses
from the macroscopic point of view. Then (1) reduces to the set of the ordinary
Maxwell equations of the gh field, i.e. a linear gravitational field theory
is obtained, which was suggested in [1] and [2] . The Newton law of motion must

be naturally added in connection with (2) ,' since the field equations do not
contain the equation of motion, provided the principle of equivalence of gravi-
tational and inertial mass is assumed to be valid unrestrictedly, For |V | small
compared with ¢ , this linear gravitational field theory reduces immediately
to the cmsical Newton gravitational theory. On the other hand, since the
equations of the general relativity theory bear resemblence to the ordinary
Maxwell equations, and the special relativity theory is actually based on them,
mmerous results from both those theories, but by no means all, can be immedi-
ately brought into this linear gh field theory,

L, The Electromagnetic Field. lLet © =0 , i.e. let consider the case of
electrical charges and currents whose masses are negligibly small from the

macroscoplc point of view. In this case, since 0 is the electrical charge
e
density, and §>_\7 is identified as the electrical current density, the set (1)
(4
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must be equivalent to the ordinary Maxwell equations of the electramagnetic
field, Therefore, we postulate
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Thus, the h field is formally identified with the electric field E , and
the § field is formally identified with the magnetic field B , with, of
course, suitable constants of proportionality. £, and («, are the basic elsctro-
magnetic eonstants for the free space in the MKS system of units,.

with (3) and (L) the set (1) in this case formally reduces to the ordinary
Maxwell equations of the electromagnetic field with some different signs, which
can be changed appropriately to suit the physical facts, Namely, the Maxwell
electromagnetic field theory is contained in (1) and (2), as well as a linear
gravitational field theory, provided (3) and (L) are postulated,

- e Discussion, The relations (3) were postulated formelly in order to

obtain the BE field from (1), Let us now assume that those relations are
physically valid. The immediate problem before us is the meaning and the m-
merical values of the introduced constants n , n and n, , as well as the
consistency with the experimental facts, That consistency can be preserved,

if we assume that n, is of the order 10" mber-ac2/m3 s With a positive,
and n, of the order 1017"® wober/m . In such a case, the static earth
gravitational field appears to be an extremely strong static magnetic field
of the order 103 veber/m2 (if a = 2 ) superimposed with the time varying
component, i.e. the conventional carth magnetic field, which is presumably
influenced by masses of sun, moon and other planets, and due also to some
causes inside the earth itself, This is consistent with the observable facts.
However, it must be emphasigzed that n, mst have its upper limit, with a
probably not exceeding 2 or 3 , since otherwise, mountainous masses, nonmagnetic



in the conventional sense of the word, could produce a rather strong magnetic,
i.e, gravitational field whose horizontal camponent could be larger than the
horisental component of the conventional earth magnetic fleld, which would contra-
dict the observed facts, But with n, limited, the horisontal component of the
field of any mountainous mass is presumably masked within the horigontal come
ponent of the conventional earth magnetic field, On the other hand, a moderately
strong electric field appears to be a vanishingly weak h field, With the above
suggested values for n, and n, , no contradiction has been found by this
suthor with the experimental facts in the macroscopic domain, Comsequently,
neutral masses are rather weak sources of magnetic, i.e., gravitational field
compared with electrical currents, while electrical charges are much stronger
sources of electric field compared with mass currents, The screening of the
earth gravitational, i.e, extremely strong static magnetic field appears tobe
practically impossible, unless enormous masses or enormous electrical currents
are employed, very far beyond our present technological ability.

- The actual values of n, and n, should be, of course, obtained experi-
mentally. However, since the new effects predicted by this theory, like the
deflection of neutral masses in an electric field, etc., are very probably vanish-
ingly weak, it may prove rather difficult to perform those measurements.

It is interesting to notice that the equations (1) admit a possibility to
define electrical charge as fast rotating pure mass, and vice versa, with the
direction of rotation defining the sign. This is in accordance with the existence
of both positive and negative charges. However, negative mass has not been ob-
served so far, but the equations (1) and (2) are completely consistent with the
assumption that negative mass exists,

In the microscopic domain, the earth gravitational field, i.e, the static,
ever-present extremely strong magnetic fisld would force a single charged parti-
cle to gyrate with an extremely small radius of gyration and no possibility for
the inertial motion, In order to reconcile that with the experimental fact that
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a charged particle can move inertially through the earth gravitational field,
a single, stable charged particle is to be defined in such a way that its self
intrinsic fislds, due to its fast rotation and its rather very large microscopic
mass density, balance appropriately all static fields present at the moment when
a stable charged particle is created, if it is to be a stable one, Any additional
field, which is of necessity a transient one as far as a stable particle is con-
eornad, exerts the appropriste componental force given by (2). A model, presumably
sherelike or toroidal, of fast rotating pure mass with the nonuniform mass density,
vhich is very large compared with mass densitles in macrocosm, must be postulated
for a stable charged particle in this unified field theory. Such a model can be
formed following similar arguments as suggested in [3]. It should be, however,
mentioned that magnetic moment of a particle is closely associated with its mass
from the point of view of this unified field theory.

It is evident that the microscopic domain presents a real challenge for this
proposed unified field theory, but further theoretical and experimental research
in that direction is essential, if this theory is to applied to that domain, |

6. Conclusion. The set (1) together with (2), (3) and (L) can be formally
postulated to form a basis of a unified field theory which can be made consistent

with mimerous experimsntal laws and facts involving gravitational and electro-
magnetic phenomena, but very many serious problems, particularly in the micro-
scopic domain, still remsin unsolved. This theory, like every theory in physics,
naturally has its limitations, Nonlinear phenomena cannot be explained within
the framework of a linsar theory like this, unless further hypetheses are intro-
duced, Quantization, for instance, mast be certainly introduced into this theary,
if it is to be applied in the microscopic domain,

It should be mentioned that the mass variation with velocity can be interpreted
in this unified field theory as the mullification of the net force when v = ¢ s
since the field effects propagate with the same speed ¢ s i.e, there is no need
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+0 resort to the concept of infinite mass when v = ¢ , From the experimental
point of view it is impossible to distinguish whether mass becomes infinite, or
net force equal to sero when v = c , since acceleration in both cases is gero.
On the other hand, the set of equations (1) is formally Lorentz covariant with
all physical implications of that fact, if Q in those equations is treated
as the rest mass density.

Since the gh field is identical with the HE field from the point of
view of this unified field théury, the gravitational waves appear to be pre-
sumably nothing else but the well-known electromagnetic waves, i.e, light. This
conclusion is conaistent with the fact that the gravitational waves have not
been cbserved so far [L].

Furthermore, the duality of light is not a necessary postulate in order
to explain the photoeffect within the framework of this unified field theory.
Namely, pure mass in a periodic gh , i.e. HE field, i.e. monochromatic light
superimposed on static B and E fields, is forced to rotate with the synchronous
angular velocity equal to the frequency of light, and it naturally granulates,
i.e, is dumbised, until stability and balance between the self and the exterpal
fields are achieved. This problem is analytically identical to a corresponding
problem in plasma physics. In this connection, it can be seen from the set (1)
that charge, defined in such a way, is proportional to the angular velocity. In
view of that, it is possible to obtain the well-known energy expression for a
photoelectren h(Y-),) without resorting to the duality of light, However, the
Compton effect is much more complex and i1s not so readily explainable,

It is impossible to discuss in a single paper all the numerous problems
and questions raised by this unified field theory, which was postulated here
in a formal, almost axiomatic way. It combines two fields in one. It predicts
some new effects, like the deflection of neutral masses in an electric field,
etc,, but thoss effects are probably very weak to be easily detectable, However,
experimental research mist ultimately provide results as to its physical validity



and limitations. Without further experimental proofs forthcoming, this unified
field theory should be considered only as a mathematical possibility of logically
and consistently summariging and claasifying the two umrelated classical field
theories, postulating only a simple set of the symmetrical Maxwell equations

and the fundamental law of motion, as well as the conservation laws,
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