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Abstract. The mathematical distinction between the Coulomb Gauge and the Lorenz
Gauge is well known. Meanwhile, this article will take a look at what the difference
means physically.

The Coulomb Gauge

I. The electromagnetic wave equations don’t tell us very much about the deeper
physical nature of electromagnetic waves. To obtain more information, we need
to look to the equations of Maxwell which are used to derive the wave equations
in the first place, and even these feeder equations can only tell us a certain
amount. As a starting point, let’s begin with the magnetic vector potential, A.
Maxwell considered A to be a momentum, and here it will be treated as the
momentum density of the primary electric fluid that fills all space and from
which everything is made, [1]. From the equations VXA = B and Ex = —0A/¢ct,
where the vorticity B is the magnetic flux density, and where Ex is the force that
arises in connection with time-varying electromagnetic induction, we can deduce
that electromagnetic waves must involve the propagation of angular acceleration.
After that, we need to guess the rest, as to what structure the wave-carrying
medium would need to possess to accommodate such an angular displacement
mechanism. Meanwhile, in 1861, Maxwell proposed that space is densely
packed with tiny aethereal vortices, [2], [3]. If the aether is the fundamental
electric fluid from which everything is made, whereby positive particles are
sources in the aether while negative particles are sinks, it will now be suggested
that Maxwell’s tiny vortices constitute rotating electron-positron dipoles with
circumferential speeds equal to and determining the speed of light, (4], [5].
Electromagnetic waves will constitute a swirling of electric fluid from the
positron of one vortex into the electron of its immediate neighbour, at an average
speed equal to the speed of light, along the line of propagation, [6]. This occurs
when a vortex is caused to precess. The transferring of excess electric fluid to its
neighbour then causes the neighbour to likewise precess, and the effect is relayed
along the line in a wave-like manner.

Meanwhile, the Coulomb Gauge, otherwise known as the Radiation Gauge,
or the Transverse Gauge, takes the form,
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Equation (1) is used when deriving the electromagnetic wave equations.
While it is commensurate with there being a total balance between the electric
fluid flowing into and out of the sinks and sources of the vortex sea, this balance
would only be time-averaged in the dynamic state. During part of the cycle of an
electromagnetic wave passing through a vortex, the inflow and outflow rates will
not be the same. A density pulse will pass through the vortex.

By using the Coulomb gauge in the electromagnetic wave equations, we are
therefore ignoring such finer details and approximating the vector field, A, to a
closed annular ring representing the circumferential momentum of each vortex,
and it is treated as though its density doesn’t change during the dynamic state
when it precesses. As such, the Coulomb gauge should be more accurately
referred to as a mathematical condition or a physical circumstance, rather than as
a gauge.

The Lorenz Gauge

II. The Lorenz Gauge ascribes the exact same physical meaning to the vector A
as in the case of the Coulomb gauge, but there is an important difference in the
context in which we use it. In the Coulomb gauge, we are looking at a single
vortex in conjunction with the wireless radiation propagation mechanism,
whereas in the Lorenz gauge, we are looking at a whole region of vortices. The
Lorenz gauge takes the form,

V-A = —ueoy/ot (2)

where v is electrostatic potential, and where the retarded solution to A takes
the basic form,

A(r, £) = (u/4)lv I, )dV")/r (3)

Since an electrostatic potential is not retarded, the only way that we can
reconcile this fact with equation (2) is to treat the electrostatic potential at a point
in space on the basis of the effect that the electrostatic field strength has on the
tiny dipolar aethereal vortex at that point. In the case of each individual vortex,
the radial electrostatic field will act differently on the electron (sink) than on the
positron (source). This will cause the vortex to precess about an axis parallel to
the field lines. The greater the electrostatic field strength, the greater will be the
precession rate, and hence the greater the centrifugal pressure in the vortex.
Therefore, in the case of the Lorenz gauge, the vector field, A, will be a point
function for the value of the circumferential momentum density of the vortex at



that point, and where there is an electrostatic field involved, we will treat the
electrostatic potential, y, as a measure of the centrifugal pressure in the vortices
due to the induced precession.

Therefore, if we have a charged sphere, the precessional axes of the tiny
dipolar vortices in the field will be tracing out the radial electrostatic field lines,
and if the sphere begins to move translationally, there will be a tendency for
these same vortices to re-align into a magnetic field configuration, whereby their
rotation axes form solenoidal rings around the line of motion. This is all
predicted by the Lorentz transformation of fields, with the idea being, that as the
sphere approaches the speed of light, the radial electrostatic alignment, marked
out by the precessional axes of the vortices, will have totally given way to a disc-
like magnetic alignment, [7].

This is the context for the Lorenz gauge, and the conversion of the
electrostatic alignment into the magnetic alignment as the source sphere
accelerates, will propagate outwards in a wave-like manner, through the sea of
vortices at the speed of light. The Lorenz gauge might be better referred to as the
retarded circumstance.

Conclusion

II1. The Coulomb Gauge, also known as the Transverse Gauge, or the Radiation
Gauge, is the divergence formula for the magnetic vector potential, A, as 1s used
in the derivation of the electromagnetic wave equations, and which helps us to
determine the deeper physical nature of wireless radiation in space. While space
1s densely packed with tiny dipolar vortices in an all-pervading electric fluid, the
Coulomb gauge is defined through a single vortex. It is based on treating the
magnetic vector potential as the momentum of the transverse perimeter
circulation of the electric fluid within this vortex. Ignoring density variations in
the dynamic state when electromagnetic waves are passing through, the
divergence of A will therefore be zero.

In the case of the Lorenz Gauge however, the vector field, A, is a point
function for the value of A at each vortex in a whole region of vortices, and the
formula is time-retarded. Meanwhile, an electrostatic field is not time-retarded,
but it can entrain a region of such vortices. In doing so it causes the vortices to
precess about an axis parallel to the radial electrostatic field lines. This
precession increases the intrinsic centrifugal pressure of each vortex according to
the field strength at that point, and it is this centrifugal pressure in the electric
fluid of the vortices which defines the electrostatic potential term, v, for the
purposes of the Lorenz gauge. When a charged body begins to linearly
accelerate, the precessing vortices in the electrostatic field start to realign into a
solenoidal magnetic field and this realignment propagates outwards at the speed
of light in the form of electromagnetic radiation. This is what the Lorentz
transformations are all about, [7].
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