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The SRT frequency shift, time dilation and energy equivalence formulas are
derived from wave structure of matter concepts. The derivation shown removes Einstein’s
requirement for the constancy of the speed of light between reference frames, which is not
necessary in producing the results of the Lorentz transforms. Also, the photon is revealed
to be the interaction between two electron wave centers, not a separate particle, showing a
preference for Tetrode’s concept of a photon.

I. Introduction
In 1842 Christian Doppler first published his theory of the
Doppler effect [1], which has been exhaustively corroborated
by experimental data for all situations with the exception of
relativistic circumstances. Due to a notable deviation between
experimental data and theoretical calculations in the field of
electrodynamics of moving bodies, specifically the MichelsonMorley experiment by the turn of the 19th century, new ways
of predicting wave shifts due to motion were required. To
account for these inconsistencies, the work of Lorentz and
Einstein, among others, led to Einstein’s special relativity
theory (SRT). [2] This theory allowed for more accurate
calculations of the Doppler shift of objects moving at
relativistic speeds, but SRT posed more questions about how
the world works than it answered.
This may be attributed partially to the belief in field theory,
which is generally described as a result of fields that interact
between particles. Due to the assumed discrete nature of a
particle and the lack of a concrete definition of a field and its
structural elements, the investigation of the electromagnetic
waves from moving bodies was hindered by the lack of solid
theoretical models with which to perform mathematical
derivations. An intuitive guess was required on Einstein’s
part about the constancy of the speed of light in all inertial
reference frames, which turned out to be verified
experimentally but with no underlying explanation for the
cause. Although the first hypothesis in Einstein’s original
paper [3] regarding the constancy of the speed of light
between reference frames has been verified experimentally,
his second hypothesis of relativity is still being challenged by
many experiments, particularly the measurement of the
Lorentz force due to a spinning magnet on a stationary
charge. [4]
This paper will show a short and conceptually satisfying
derivation that starts with classical, non-relativistic Doppler
shift and applies the wave structure of matter (WSM) created

by Milo Wolff. [5] The end result is the same equation
produced by the Lorentz Transformation as Einstein predicted
a century ago.

II. Relativistic Doppler shift and photons
Since the WSM theory describes a particle as a combination of
an in-wave and an out-wave, [5] both waves will need to be
classically Doppler shifted to see how the interaction brings
about the effects predicted by SRT.
Let us assume that the wave-center being analyzed is moving
towards the observer, (the apparatus monitoring the incoming
wave center.) The out-waves from all matter in the universe
have a speed of c and are classically Doppler shifted and
combined using the Huygens principle to become the in-wave
at the wave center:
ωCin = ωin (1 + v/c)

(2a)

and, the out-wave leaving the wave center at speed c
undergoes another classical Doppler shift before reaching the
observer:
ωout = ωCout (1 – v/c)-1

(2b)

where ωCin is the frequency of the in-wave at the wave-center,
ωCout is the frequency of the out-wave from the wave-center,
ωin is the frequency of the in-wave from the universe, ωout is
the frequency of the out-wave as seen by the observer, v is the
relative velocity between the observer and wave-center, and c
is the speed of light.
Knowing that the out-wave from a wave center is reflected
from the in-wave arriving at the wave center, we know that
ωCout = ωCin. Then the in-wave frequency transfer function is:
ωCin / ωin = ωCout / ωin = α

(2c)

while the out-wave frequency transfer function is:
ωCout / ωout = ωCin / ωout = β

(2d)

To equate the in and out-waves of WSM in terms of photon
frequency we use Tetrode’s perception that the photon is

produced by the combination of waves from a sink and a
source. In our example ωin acts as the source and ωCin is the
sink for the input, while ωCout acts as the source and ωout is the
sink for the output. [6] This intermodulation of waves is
provided by the following two equations:
ωPout = ( ωCout ωout )1/2

(2e)

ωPin = ( ωCin ωin )1/2

(2f)

where ωPout is the photon frequency exhibited by the out-wave
intermodulation, and ωPin is the frequency from the in-waves.
An important thing to notice is that if the observer and wave
center are in the same reference frame, ωPout = ωCout = ωout,
which agrees with experimental results.
The ratio of the in-wave transfer function, Eqn 2c, and that of
the out-wave, Eqn 2d, at the observer is:
α / β = ( ωCout / ωin ) / ( ωCin / ωout )
= ωCout ωout / ωCin ωin = (1+v/c) / (1–v/c)

(2g)

which is the ratio of the product of out-wave frequencies to
the product of in-wave frequencies.
To get the Eqn 2g in terms of the photon frequencies,
substitute in Eqns 2e and 2f, and then rearrange to get the
equation in terms of the photon frequency seen at the
observer:
1/2

ωPout = ωPin ( (1+v/c) / (1–v/c) )

(2h)

This is the relativistic Doppler shift as accepted by modern
physics. The assumption of the source moving towards the
observer was made to show the reader where the classical
Doppler shift equations came from, but with the opposite
direction of motion the same results are reached.
This derivation shows that space acts as a stationary medium
to any observer’s frame of reference, and the velocity term in
Relativistic Doppler shift is due only to relative velocity
between the source and the observer’s frame of reference. In
fact, the nature of relativity requires an absolute reference
frame by definition: SRT requires a constant speed of light,
which implies an absolute reference. The constant speed of
light (as seen from WSM) is derived from a fixed value of
matter density within the Hubble sphere. [7] It also verifies
Tetrode’s explanation of energy exchange and describes what
a photon really is, as opposed to the wave-particle duality
currently accepted by many physicists.
The results of this derivation also show that in-waves from the
Hubble Sphere act like a timing circuit that provides the
expected frequency from a wave center that is in the same
reference frame as the observer. When the wave center is in a
different reference frame, the classical Doppler shifts of the in
and out-waves provide the relativistic frequency shift
corroborated by experimental data over the past century.

III. Time dilation of bodies in motion
Time dilation is the apparent slowing of time of a
relativistically moving body with respect to a body in a
different reference frame. If we apply WSM and specifically
the assumption that the in-waves from all matter in the
universe is the timing circuit by which all interactions are
measured, then expired time in a relativistically moving body
is based on the mean frequency seen at the wave centers that
make up this body.
The mean frequency seen by a wave center is given by:
ωCmean = ( ωCin_lead ωCin_lag )1/2

(3a)

where ωCin_lead is the in-wave frequency seen at the side of the
wave center in the direction of motion, while ωCin_lag is the inwave frequency seen at the side opposite the direction of
motion.
Using classical Doppler shift shown in Eqn 2a and the
opposite shift for the lagging side, we find that the mean
frequency for the moving body is:
ωCmean = ( ωin (1+v/c) ωin (1–v/c) )1/2

(3b)

If the body is at rest with respect to the observer, note that the
mean frequency is given by:
ωmean = ( ωin ωin )1/2 = ωin

(3c)

Eqn 3b can be simplified by substituting in Eqn 3c to get:
ωCmean = ωmean ( 1 – v2/c2 )1/2

(3d)

Using this relationship and knowing that all events in a wave
center are timed by the in-wave seen from the universe, (they
are proportional,) time in an observer’s reference frame can be
related to time in a moving reference frame by the following
relation:
Δt = ΔtC ( 1 – v2/c2 )-1/2 = ΔtC γ

(3e)

where γ is the result from the Lorentz Transforms, Δt is the
time passed from the observer’s reference frame, and ΔtC is
the time passed in every wave center of the moving body’s
reference frame.
This is the time-dilation formula of SRT, which shows that
time dilation is based on classical Doppler shift of the in-wave
seen by a moving body. It also proves that the universe’s inwave provides the timing for all events, since all matter is and
all energy transfers come from wave centers, removing the
mathematical possibility of time-travel drawn from previous
derivations of SRT.

IV. Other equivalences in SRT
In the previous section, we have deduced that time is based
on the mean frequency of the in-wave as seen in the reference
frame. The wavelength of the in and out-waves is the
measuring standard for length measurements in space, and

wavelength is inversely proportional to frequency, so Eqn 3d
can be used to show that the length contraction relation is:
l = lC ( 1 – v2/c2 )1/2 = lC γ-1

(4a)

where l is the length as seen by an observer in a different
reference frame, and lC is the length seen in the moving
reference frame.
Since the WSM shows us that matter is simply waves, from a
different reference frame, mass dilates equivalently to the
mean frequency shift, also based on this same mean frequency
dilation factor from Eqn 3d:
m = mC ( 1 – v2/c2 )-1/2 = mC γ

(4b)

where m is the apparent mass of a moving body with respect
to a stationary observer, and mC is the mass of the body from
the moving body’s reference frame.
Using the WSM, Eqn 4b and the kinetic energy equation from
classical mechanics, we find the kinetic energy of the in and
out-waves of a moving wave center to be:
E = ½ γm v

2
in

2
out

+ ½ γm v

(4c)

where vin is the in-wave velocity, vout is the out-wave velocity,
and γ is based on the relative velocity between the reference
frames and is unrelated to the speed of the in or out-waves.
Since both waves travel at the wave speed of space, c, and the
out-wave travels in the opposite direction as the in-wave:
vin = c

and

- vout = c

(4d)

Time dilation is simply the product of classical Doppler shift
of the in-wave of a moving reference frame, which causes a
change in the timing of atomic radiations and all other timedependant processes. This model for time dilation
conceptually removes any fantastical ideas about time travel
from theoretical physics, which was already highly
improbable since “we have not yet been overrun by tourists
from the future.” [8]
This paper also separates Einstein’s second principle of SRT
from the results of SRT, since the derivation provided in this
paper does not require a constant speed of light in all
reference frames.
This paper also shows that in and out-waves of wave centers
travel at the wave speed for local space, but since the photon
is the product of the intermodulation between the in and outwaves between wave centers, the photon itself is not restricted
by this wave speed.
For more on SRT in the WSM, see the derivations by Milo
Wolff [9] and by Denys Lépinard. [10] The derivation presented
by Wolff uses the laws of conservation and symmetry to
provide the physical origin of mass increase and Doppler
shift, which does not require a constant speed of light.
Lépinard uses the phase waves and wavelengths of WSM to
produce the same results.

VI. Conclusion

which is Einstein’s famous energy equivalence equation. [3]
This derivation shows that rest mass is really the kinetic
energy of the in and out-waves of an object when the observer
is stationary with respect to the object.

This paper provides the same results as SRT using nonrelativistic Doppler shifts, showing the direct correlation
between classical and relativistic Doppler shifts. The WSM
ties SRT and classical Doppler shifts together with a physical
explanation that shows that the in-wave and out-wave are
required concepts to unify the many separate fields of physics
that have developed over the past century.

V. Implications of these derivations
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