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Abstract. The Lorentz transformation and the equation E = mc? are two separate issues.
This article will examine the individual physical contexts in which each of them apply
separately, and when they apply simultaneously.

The Lorentz Transformation

I. The Lorentz transformation is observed in optics as the return-path
longitudinal Doppler effect [1], and the maths also applies to the optical
transverse Doppler effect. It further applies to the fields surrounding charged
objects and how these fields alter when the source charge is in motion relative
to the wave-carrying medium. An electrostatic field morphs into a magnetic
field as the source charge accelerates towards the speed of light, [2].

The commonality between the optical Doppler effect and the transformation
of fields in motion must therefore be rooted in the fabric of the physical medium
within which electromagnetic waves propagate, and within which a magnetic
field is constructed.

Radiation Pressure

I1. The equation E = mc? has got no immediate connection to the Lorentz
transformation. It relates to the energy in wireless electromagnetic radiation,
and it can be derived by considering the momentum of the radiation in
conjunction with Maxwell’s equation for radiation pressure, [3].

Conclusion

I11. Except in the case of tiny rotating electron-positron dipoles whose
circumferential speed is equal to the speed of light, the Lorentz transformation
cannot be applied to the kinematics of particle motion, at least not without
introducing some kind of scaling factor to take account of the complexities of
the atoms and molecules of ponderable matter. Both E = mc? and the Lorentz
transformation only relate either to wireless electromagnetic radiation or to the
tiny dipolar vortices that comprise the wave-carrying medium, known as
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luminiferous medium, [4], [5], [6]. These tiny vortices are in fact the tiny rotating
electron-positron dipoles mentioned above, [3], [7]. The equation E = mc? applies
to the centrifugal pressure in the equatorial plane of the vortices [3], [8]. and as
well as deriving it from Maxwell’s radiation pressure equation, it can also be
derived from electron-positron pair annihilation and production, because this
equation is ultimately just Newton’s equation for the speed of a wave in an
elastic solid, the elastic solid in question being comprised of electrons and
positrons, [9], [10].

As for the Lorentz transformation, it is not a coordinate frame
transformation at all. It relates to the precession of the tiny dipolar vortices in
the fields surrounding charged objects that are accelerating through the
luminiferous medium, [11]. There is no time dilation. The time terms refer
exclusively to the angular frequency of the tiny vortices that fill all of space,
and without the presence of this sea of vortices, the Lorentz transformation is
meaningless.

In the case of EM radiation being absorbed by targets that are in motion
through the luminiferous medium, E = mc? and the Lorentz transformation
combine together into the energy-momentum four-vector to yield the relevant
energy changes. This is important when it comes to atomic clocks in orbit in the
Global Positioning System, [12].

The so-called relativistic mass, which is inferred from the energy-
momentum four-vector, is merely a velocity dependent product involving actual
mass. It should not be read that the actual mass itself increases with speed.
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