The consequences for the electron of a proposed variation of the
gravity constant with time

If the strength of gravity decreases with time then it can be shown that the
electron could be a quantum black hole, and this introduces a possible new
derived constant of nature. These results are developed to reveal that for the
electron, rest mass energy, spin energy and electrical energy are all equivalent
under these premises, and precisely opposed to gravitational self-energy. Also
that the rest mass energy of the electron is essentially the kinetic energy of its
spin. Lastly, electric charge is expressed in gravitational terms.
W.M.M. January 1999


A new natural constant
Assuming that gravity has weakened over time, what could we infer from
this? First, gravity in the past would have been stronger. Possibly very much
stronger. Let us assume that the process has always gone on and that it is not just
a fluctuating or intermittent effect of something local but quite outside our
experience.1 It is reasonable to extrapolate and suggest that in the limit of zero
time, gravity could have been infinitely strong or at least extremely large.2
Enough to say that at some early moment after t = 0 it would surely have
been as strong as the electromagnetic field we know today. This lets us write an
equation for two masses carrying like net charge, such that the gravitational force
between them then, was exactly equal but opposite to the electrical repulsion we
see between an equivalent pair today. We might call this a zero energy equation
because integrating these relations gives negative gravitational energy, but
positive electrical energy and such an equation sums to zero.
So saying, as one resource we have Newton’s gravitational law3;
F = Gm1m2/r2
where F is a force, mn is an arbitrary mass and r is an arbitrary separation between
the masses. We will assume that this law holds for all values of r and that it
remains true for very strong fields, provided we can treat the participating masses
as pointlike. This is an artificial condition, it is true, but for the moment we are
generalising and we are not concerned with specific objects.
We also have Coulomb’s law for electrostatic charges4;
F = q1q2/r2

where  is the electrostatic constant5 such that
 = 8.9875543  109 Nm2C-2
and qn is some arbitrary charge. We will also make the proviso that the law is
valid for small r provided the charges are pointlike.
Now, by adjusting G, m and q we can construct a condition for which
the gravitational attraction in the past exactly balances the electrostatic repulsion
today at all distances r for pointlike objects. We can describe this by
G m1m2/r2 = -q1q2/r2
Note the use of a negative sign to denote repulsion. Integrating will give an
equation between energies, and these will sum to zero.
Now consider that the smallest free particle of electrically charged matter
in our universe is the electron. Put the values for the electron’s charge and mass
into the equation. In terms of modern G of course the equation immediately
breaks down6. The gravitational side is far too small by the enormous factor of
1042.
However, if G has declined with time, let us take our mind experiment
right back to a moment when G was big enough to render the above equation
correct for two electrons. As if they were experiencing no nett force, assuming
that back then they carried what we know as electric charge today. Of course we
have to be careful to understand that this equation is not meant to imply that two
electrons then actually did experience no nett force between them.
Certainly gravity existed, and may have been immensely strong under the
premise of this opus, but we cannot assume that electrical field even existed at
that stage. Instead we should regard it as a comparison of the gravitational
attraction then, compared to the electrical repulsion now. Obviously it is
logically inevitable that given a continually declining value for G from an infinite
or exceedingly large value at the instant of the creative singularity, then there had
to have been such a time in the past when the above equation would make sense
when appropriately interpreted.
To do this G must be expanded so that the expression
Geme2 = -e2
is quantitatively true, albeit that at first sight it looks like a dimensional
monstrosity7. In fact it is not but that isn’t apparent yet. Also since the charge
and mass reside on the same body, this relation is independent of the distance of
separation and the r term can be dropped. The problem of pointlike sources is
now resolved because we are not dealing with forces after all, but some kind of
deeper connection between the gravitational and electrical nature of the electron
itself.

The charge e is that of the electron,
e = 1.6021917  10-19 C
The electron mass is
me = 9.109558  10-31 kg
and Ge is a true constant such that
Ge = 2.780165  1032 Nm2kg-2
Thus we can offer as a definition
Ge = e2/me2
Being a constant made up of signless terms, it is justifiable to ignore the vector
sense and eliminate the negative sign for this purpose.
But there is another fundamental natural constant, the fine structure
constant8, , such that
 = e2/hc
= 7.297351  10-3 (no units)
where c is the velocity of light in vacuo, 2.9979250 ms-1, and h is the short
(Dirac) form9 of Planck’s constant h. Quantitatively,
h = 6.626196  10-34 Js

and

h = h/2
=1.054592  10-34 Js
The fine structure constant itself is dimensionless, as can be seen from its
units because dimensionally [e2] = [ML3T-2] from the force law, but hc has the
same dimensions. It acts as a scaling factor, and among other properties it
provides a benchmark for the strength of the electromagnetic field. It follows that
e2 = hc
and therefore that
Ge = hc/me2
This is a much better definition of Ge because it uses fundamental rather
than derived constants. As such it can be seen to be the statement of a true
constant of nature, and it is vital to the exposition that follows. Please take
careful note of it and that the apparent dimensional clash mentioned above is
resolved. The constant  can be justifiably treated as dimensionless so the above

dimensions are those of e2. More to the point, it is a very strong indicator that G is
a true variable, otherwise how could there be two G values?
Dimensional analysis shows that G and Ge are both the same kind of object.
So, Ge is a valid version of G and it suggests that G is not constant. Though it is
the value of G when the gravitati0nal field was as strong as the electric field is
today, Ge is not itself a variable. We can thus use it as a constant wherever it
logically applies in any equation that is numerically and dimensionally valid.
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