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Abstract.

The unification of gravitation and electromagnetism requires
the existence of a gravito-electric current, however small, and
an equation for the velocity of gravitation taking the existence
of such a current into account enables us to quantify this
current in amperes, and to relate the value of the Newtonian
gravitational constant to the values of the magnetic and
electric constants.
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The classical works on the unification of gravitation and
electromagnetism are those of Nordstrém (1914), Kaluza (1921) and
Klein (1926). None of these, however, make any mention of the
possibility of a gravito-electric current, which would appear to be a
natural concomitant of gravitational propagation, given that electric
current is simply moving electric charge or charges.

Laplace attempted, using Newtonian theory (Newton, 1687), and
the assumption that gravity behaves similarly to a fluid, to calculate the
speed of gravity in Laplace (1776), and arrived at the conclusion that it
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travelled at a speed of 7.45 million times that of light. Einstein, in the
early part of the twentieth century, corrected this idea, demonstrating
that the speed of light is universal, and that gravitation propagates, in
wave form, at light speed (Einstein, 1905; 1918).

If we combine these two ideas, we find that:

Ve = ¢ = [VGpole?| = |(gopo) *|
(1)

Here, vg is the speed of gravitation, c that of light or electromagnetic
radiation, € and po the electric and magnetic constants, G the
Newtonian gravitational constant, and lg the purported ‘gravito-
electric’ current.

If the above is correct, then:

Gole® = (gopio)® = ¢*

(2)
From this straightforward algebra, we can conclude that:
g = ¢*(Go) *
3)
and also:
G= C4/},lo|(32
(4)

A quick dimensional analysis confirms that these formulae are correct,
as may readily be seen. Equation (3) enables us to obtain a value for
the gravito-electric current, I, of 9.81372 x 10%* A, which is far from
being ‘small’, in any sense!

This would seem to be absurd and unphysical — but it is the
simplest obtainable relation, nevertheless, and we find that:

eftp=2.9718 x 1024 A
(5)



where e is the fundamental electric charge and tp is the Planck time. I
~ 3.3 e/tp. It is possible that the equation:

te = |(VGuoe?/c4)| = 1.2777279 x 10-22s
(6)

gives a more realistic value to the fundamental, and indivisible, unit of
time, in which case, e/tc = 1,253.926 A, which is still large, obviously,
but not so unfeasibly large as either of the results given above. The
fundamental (smallest measurable) unit of length would then be g =
cte = 3.830532 x 10-*m. Given the collision energies, E, of the protons
at the Large Hadron Collider (LHC) at CERNY, however, which
routinely reach 13.6 x 1012 eV = 2.17896 x 10 J, these yield
measurable length distances equal to 9.1164861 x 10° m by the
equation:

AX = hclE
(7)

Here h is Planck’s constant and c is the speed of light in vacuum, as
above. Then x/c = 3.0409 x 1028 s. It would seem we must retain the
Planck distance and time scales, and the very much larger figure for the
gravito-electric current we derived earlier.
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