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1.

MATTER IS MADE OF WAVES

The previous section discussing the WSM model included several discussions of Gabriel LaFreniere's MMW model.. However,
this model does have some fundamental differences with the WSM model, which was originally forwarded by Milo Wolff. In this
respect, the extended format of website-3 allows a wider discussion of the requirements on any WSE model, which includes the
scope for other wave models, e.g. the OST model, which at the moment are simply place-holders.
Note: Gabriel LaFreniere was born 4 October 1942 and died 11 April 2012. He was a
pioneer of the wave structure of matter hypothesis, who published his ideas on his
own website. However, Gabriel's website ceased to exist after his death and
website-X is only a copy of the English version of the original website for reference
purposes.
The link to website-x above references an archived version of Gabriel LaFreniere’s original
website. However, this document only represents Part-1 of the review of the MMW model
positioned within website-3. While still incomplete, the goal of this review is simply to consider as many of LaFreniere’s
concepts and assumptions as possible, although this review is not necessarily constrained to the original format of LaFreniere’s
website or its conclusions. As indicated, the review of so many fundamental and speculative ideas is far from complete. It is
highlighted that many of these ideas sit outside accepted science and therefore cross-referencing other sources of supportive
information has proved problematic. Likewise, many of LaFreniere’s ideas are predicated on simulation programs, written in
FreeBasic, which have proven extremely time-consuming to review in any detail, especially as the underlying causal
explanations are often opaque. While LaFreniere produced dozens of 2D wave simulations based on a number of wave
equations, it appears that the equations used may not necessarily represent a physical description of the actual causal
mechanisms at work as implied in the following quote:
“Standing waves are not made of travelling waves. For calculation purposes, such waves can indeed be considered as
two sets of waves travelling in opposite directions. This is a very useful method for computer programs."
So, what is the goal of this section of discussions?
So, for the reasons outlined above, the structure of this review has been broken into separate sections and discussions, which
do not necessarily follow the order of pages in LaFreniere’s original website. However, this approach has allowed other topics
and issues to be introduced and discussed, which may not have been considered in the original website. Again, for the record,
this review assumes ‘no weight of authority’ as it is simply driven by a personal ‘duty of inquiry’. As such, the review is a learning
process rather than an authoritative judgment on the many issues that might, at best, be described as speculative in scope.
Part-1 of this document only attempts to outline some of the basic concepts of LaFreniere’s electron wave model and some of
the many assumptions on which it appears to be based. Part-2 is indexed in the content list, but has not yet been undertaken.
Note: The title of each discussion in this document is also a link to a corresponding webpage, which then allows actual
simulations to be reviewed with further links to LaFreniere’s webpages.
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1.1

Part-1: Matter Waves

The importance of a wave mechanism in the workings of the universe has long
been debated. While possibly inaccurate in detail, we might simply anchor the
start of this debate to the time of Newton and Huygens, when the nature of light
first acquired an apparent ‘causal duality’.
Note: The corpuscular theory of light was possibly first outlined in the
work of Descartes (1637), when he described light in terms of small
discrete particles called ‘corpuscles’, i.e. little particles, which travel in a
straight line with a finite velocity that possess ‘impetus’. Later, in 1672, Newton would forward his more detailed theory
of light, although it was in-turn challenged by Huygens wave theory of light published in 1678.
While Newton’s reputation initially won the day, over the next 200 years or so, the consensus slowly started to favour the idea
of light propagating as a wave, as the corpuscular theory did not appear to adequately explain all the observed behaviour of
light, e.g. diffraction, interference, etc. While the idea of some form of wave model appeared to be supported by Maxwell’s
theory of electromagnetism, published in 1864, the description of the wave propagation media had already started to become
increasingly abstracted in mathematics. The existence of any physical wave media was then further questioned by the negative
results of the Michelson-Morley experiment. However, the scope of the debate changed at the start of the 20th century with
the 1904 publication of Einstein’s work on the photoelectric effect and special relativity plus the subsequent development of
quantum mechanics. However, the full scope of whether ‘particles were waves’ or ‘waves were particles’ would be
compounded when deBroglie published his thesis on matter waves in 1924, after which mainstream science established its idea
of some form of wave-particle duality to both light and particles. While this position is still upheld by mainstream science to this
day, the discussion entitled ‘sources’ highlights that many still continued to question the apparent ambiguity of a ‘duality’
underpinning such fundamental causal mechanisms. However, throughout the 20th century, theoretical science would become
increasingly dependent on mathematical models to underwrite its description of physical reality, such that the idea of any sort
of wave theory of everything (WSE) would be side-lined, at best, as speculative conjecture. Of course, this did not stop
mainstream science from all manner of speculative conjecture in support of its own preferred models, e.g. relativity, quantum
mechanics and cosmology.
Note: At this point, some clarification might be necessary for it is recognised that the last set of links represent a
somewhat sceptical appraisal of the accepted ideas within what might be called theoretical science, which then
triggered an interest in Speculative Science. For the outcome of this personal learning process led to a questioning of
science being biased towards a ‘mainstream consensus’ that appears to parallel the confirmation bias in most consensus
worldviews so observable in many other areas of human society.
However, in the context of the note above, the subsequent development of website-3 was never intended as an alternative to
any of the accepted theories, rather it was simply a continuance of a ‘duty of inquiry’ and personal interest that had driven the
development of the MySearch website from the outset. Likewise, the later inclusion of the WSE section was not intended as an
alternative wave model to those being reviewed, rather it was seen as a review of general requirements on any wave model.
For while website-3 is generally supportive of many of the ideas associated with an underlying wave model, it is not clear
whether any specific wave model reviewed, to-date, provides the necessary description of the causal mechanisms required to
seriously challenge mainstream science. In this respect, scepticism has to work both ways.
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1.1.1

Basic Concepts

While recognising that the various wave models cited in the ‘sources’ discussion
have only been subject to limited review in the various sections of website-3,
this work appears to highlight some serious discrepancies between all the
different wave models being discussed. For example, the nature of the wave
media itself has been described in terms of a distortion of space, as an
electromagnetic field or even as a superfluid that can isolate angular
momentum. There is also an issue of the scale on which these wave models
exist, e.g. sub-atomic electrons or smaller neutrinos or even as Planck scale
space-time distortions, which in-turn infer different wave structures
underpinning the nature of matter particles. In this context, this first section is
simply a return to some of the basic concepts of the LaFreniere wave model, and
issues of concern, in the hope that some new insight might be gained. So, while
aspects of the following discussion will parallel pages of Gabriel LaFreniere’s MMW website, it will not necessarily restrict its
commentary to his ideas as there is a perceived benefit in highlighting some of the differences in interpretation between the
various wave models under review.
Note: Again, it is highlighted that website-3 is based on the principle of a ‘duty of inquiry’ and, as such, its commentary
assumes no weight of authority. Therefore, while respecting the work contained in LaFreniere’s website, especially in the
scope of its many simulations, it is highlighted that there appears to be many ambiguities in the causal mechanisms
underpinning these simulations.
So, while LaFreniere produced dozens of 1D and 2D wave simulations, based on various wave equations, it seems clear from his
own statements that the wave equations use to produce many of his simulations do not necessarily represent the actual causal
mechanisms at work, e.g.
“Standing waves are not made of travelling waves. For calculation purposes, such waves can indeed be considered as
two sets of waves travelling in opposite directions. This is a very useful method for computer programs. However, one
must observe what is really going on inside the medium substance when standing waves are present. One may need
incoming travelling waves in order to establish standing waves, but they are no longer needed once the system is well
established.”
In part, aspects of this causal abstraction have already been discussed in various sections of the WSM model, see Wave
Structure and Comparative Wave Models for more details. However, the mathematical details of the wave equations, as initially
proposed by Milo Wolff are reviewed in the discussions entitled Mathematics behind the Wave Equation and Relative and
Relativistic Transforms. In this context, a weakness in both the work of Wolff and LaFreniere was perceived, where the former
made mathematical assumptions unsupported by simulations, while the latter made simulation assumptions with insufficient
reference to the actual causal mechanisms. However, such a statement is not meant as a direct criticism of these men, who
were essentially working in isolation of the wider scientific community and with little in the way of resources to carry out
empirical experiments to validate their ideas. So, having provided an outline of some issues of concern, the following
discussions all have a link to the original LaFreniere webpages in an inset right on each page, although this review has changed
the page ordering. So, given the quote above, this review will proceed with a degree of caution, as there is a concern that
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LaFreniere’s wave simulations do not correspond to any obvious causal mechanism. Finally, before proceeding with the review
of some of the basic concepts, it is highlighted that the scope of any wave model may also be subject to a degree of
philosophical conjecture, if we accept that there may be no in-depth understanding of the fundamental causal mechanisms
involved. For example, the idea of a 'prime mover' has long been an issue of philosophical debate concerning the root cause of
all motion in the universe, which might be summarized as follows:
•

Motion can be seen to exist in the universe.

•

Things that move require a cause.

•

Logic leads to an infinite chain of causes.

•

Or requires an initial unmoving cause.

•

This cause is the prime mover.

In part, this philosophical argument cannot necessarily be resolved by any wave model, as all models proceed on the preexistence of some form of wave media and the energy needed to create a distortion, i.e. a wave amplitude, which is then
propagated outwards with a velocity [c], as defined as an attribute of the media. How and why all these components came into
existence may always be beyond the scope of science to fully explain, although the hope is that a wave model might provide a
more coherent explanation of cause and effect to justify its mathematical abstractions.
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1.1.1.1

Electron Wave Model

In truth, it has not really been possible to review all the arguments underpinning
LaFreniere’s numerous simulations in any great detail, such that this review will
only focus on a few simplified simulations, which might then be seen to question
some of the assumptions underpinning this electron model. However, before
adopting this approach, we might review some of LaFreniere’s general
statements, such that we might gain some insight into the assumptions
underpinning his wave model.
“The first step after the ether creation must have been the electron
creation. One can show that according to Huygens’ Principle, many plane waves travelling inside the ether could add
themselves and produce an electron, i.e. a spherical wave structure. Without any existing electrons, electron creation is
not likely to happen, one chance out of billions of billions, because the wavelength and the phase must match during a
very short period of time. However, with billions of existing electrons, whose wavelength is almost the same, this
situation becomes much more probable. There is still one chance out of billions, but because time is almost infinite in
such a universe, this situation is not just probable, it is a certainty.”
It will be highlighted from the outset that many of LaFreniere’s statements appear to be predicated on the results of his many
simulations, which are based on a theoretical assumption of a near perfect wave media, i.e. there is no obvious quantum chaos.
However, LaFreniere’s next statement then forwards another assumption concerning the wave nature of the electron and the
role of the IN and OUT waves in the maintenance of this structure.
“Standing waves are not made of travelling waves. It is a totally different wave system which behaves in accordance
with Hooke's law. Electrons must have been created in the past using incoming waves. Such a situation is not likely to
happen because ether waves frequency and phase very rarely coincide for a given point, but it is still possible. One
chance out of billions and billions. However, once it has been created, the electron can remain stable because its
standing waves are constantly amplified by ether waves. Without incoming energy, the electron would still emit
spherical outgoing waves and would rapidly fade out. Obviously, it needs replenishment. This is accomplished by
powerful and constant ether waves. Travelling waves penetrating through standing wave antinodes are deviated
because of a lens effect. A small part of the energy is transferred to the standing waves. This constantly refilled energy
allows the electron to exist forever and means that in-phase IN waves are not needed any more. The electron just needs
constant and powerful waves incoming from all matter in the universe, whose phase or wavelength may be different.
Then it goes on vibrating and pulsating spherical waves eternally.”
Based on the initial quotes above, it appears that LaFreniere is describing an electron as some form of 3D spherical standing
wave structure, possibly resonating at some natural frequency, as defined by the wave media, where the terms ‘ether’ might be
clarified as the fabric of space. This wave structure appears to have been created by a specific, and possibly improbable,
configuration of incoming waves at some point in the early universe, but once created, the structure is assumed to persist as a
resonating system. However, because this resonating system is also propagating OUT wave energy, it appears to need IN waves
to sustain its resonating energy, although the requirements on these IN waves are more generalised, in both their wavelength
and phase attributes, after the electron was initially created.
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Note: It is highlighted that the Wolff wave model also uses the description of a space resonance, although its persistence
appears to require a very specific relationship between the IN-wave attributes of wavelength and phase to be
maintained. In Wolff’s model, IN waves are reflected as OUT waves within the wave-centre, such that they continually
form a spherical standing wave. However, while LaFreniere’s wave simulations appear to adopt a similar mechanism,
the previous quote suggests a very different causal explanation. If so, we might immediately question the legitimacy of
some of the simulation models.
As a general comment at this early stage, it is unclear whether the Wolff or LaFreniere IN-OUT wave models can really be
describing the possibly near-chaotic phase relationship of IN waves arriving at any given wave-centre, positioned at some
arbitrary point in the universe. However, LaFreniere’s idea of a wave-centre being a self-contained ‘space resonance’ that only
requires IN waves of almost any wavelength and phase to maintain the energy lost by OUT waves might be seen as a more
statistically probable model. However, at this point, we are only attempting to get some idea of the many assumptions
underpinning the LaFreniere wave model, where the quotes being referenced are distributed throughout his website, such that
many of these assumptions are far from obvious when reading any single page in isolation. So, building on the previous quotes:
“The electron, which is a spherical standing wave system, does not need in-waves in order to be replenished. It needs an
amplification process to prevent it from fading out. This is done by all external waves going through it, and undergoing a
lens effect. This amplification process allows the system to go on oscillating permanently.”
Unfortunately, LaFreniere does not appear to fully explain the processes to which he alludes in any great detail, such that it has
not been possible to directly cross-reference these mechanisms to other sources of information. As such, it is difficult to explain
exactly what mechanism cause the standing waves to be ‘amplified’ or what is exactly meant by a ’lens effect’. However, the
following quotes might provide some general insight to these processes.
Amplification Process: Any standing wave system will very quickly radiate all of its energy. In order to be stable, it must
be fed with energy. This energy first came from waves which were already present inside the ether, but now comes from
all the electrons within the universe. Those waves contain huge quantities of energy, which is constantly recycled and
returned to the ether in all directions. Electrons are amplified by incoming waves from all other electrons in the universe.
Lens Effect: Although it is not a well-known fact, the lens effect really works too. This can easily be tested inside air, for
example. Depending on its mechanism, a compressible medium should transmit faster waves if the pressure is higher.
Standing waves alternately compress then dilate the ether substance inside antinodes. Then the wave speed is slower or
faster according to the compression ratio and the wave is progressively scattered. Because energy cannot be lost, there
is an action and reaction effect which explains the electron amplification process.
We might start with another general comment on the description of ‘amplification’. There appears to be a suggestion that IN
waves are only required to maintain the electron, as a resonating system, which are assumed to originate as OUT waves from
all the other electrons in the universe. However, this assumption requires a more detailed causal explanation, although the idea
of a ‘lens effect’ related to the energy-density might be pursued.
Note: While many of LaFreniere’s simulations appear to show waves passing through some arbitrary wave centre, we
might question whether the energy-density of a particle like the electron becomes so high that waves are either reflected
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or refracted at some radius when approaching the wave-centre. However, the exact nature of this process would need to
be understood to determine whether energy ‘amplification’ could sustain resonance indefinitely.
It has been indicated that the Wolff wave model also describes the electron as a ‘space resonance’, although this model
appears to require a constant stream of synchronised IN-OUT waves in order to maintain its stability. As such, it is unclear
whether this model would require resonance amplification, although it appears to lead to other problems. However, for now,
the focus will remain on the resonance mechanisms associated with the LaFreniere wave model. In this context, there are
possibly two modes of resonance that might be considered, i.e. natural and forced.
Note: At this point, we will only generalise on the issue of natural and forced resonance. When a system, i.e. an electron
standing wave, is in oscillation, the frequency of this oscillation might initially be described in terms of its natural
frequency. Initially, we might associate this frequency with the IN-waves at electron creation. However, according to the
LaFreniere model, subsequent IN-waves are only required to provide a periodic input, where the wavelength and phase
might differ from the natural frequency. If so, might this process be better described in terms of a forced resonance? If
so, the frequency of the external force associated with randomised IN-waves would not necessarily maintain the natural
frequency of the system. While this subject needs more review, it is assumed that this type of forced resonance would
converge the system, i.e. the electron, towards a potentially changing frequency. However, this initial assessment might
contradict the assumption that all electrons are identical and have been so since creation.
So, the idea of a ‘lens effect’ raises some interesting issues and possible problems. However, it is highlighted that the Wolff and
LaFreniere wave models appear to differ in the details of this effect. For example, The Wolff model suggests that the IN waves
are reflected within the standing wave centre, while the LaFreniere model suggests that IN waves pass through the wave centre
and are only required to maintain the energy lost to OUT waves. However, the LaFreniere description of the lens effect suggests
that the wave-centre of the electron would have a variable pressure or energy-density, as defined by the oscillating energydensity within the standing wave anti-node. This change in density might then affect the propagation velocity [c] of the IN
waves through the centre, such that the process might be subject to a form of wave refraction, i.e. LaFreniere’s lens effect?
Note: The reason why a wave is refracted when passing from a less-dense to more-dense media, or vice versa, appears
to depend on what assumptions you make about the wave propagation media. In the context of the electron wave
model, the wave media is assumed to be space itself, which while having no obvious structure, still requires some causal
mechanism to explain wave propagation.
At this point, it might be useful to pull together a paraphrasing of some of LaFreniere’s statements as there is clearly a
distinction between his simulations using propagating waves to generate a model of a standing wave and his description of an
actual electron standing wave.
“Standing waves are not made of traveling waves. It is a totally different wave system which behaves in accordance with
Hooke's law. For calculation purposes, such waves can indeed be considered as two sets of waves traveling in opposite
directions. This is a very useful method for computer programs. Theoretically, a lossless system would continue to vibrate
eternally, where the media would be subject to compression inside antinodes and modelled as lossless springs moving
according to Hooke's law. At this point, there are no more traveling waves, just standing waves, where nodes are
positions of zero energy points and incompatible with traveling waves. So, while one may need incoming traveling waves

10 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

in order to establish standing waves, they are no longer needed once the system is established, although if energy is
radiated, it must be replaced by amplification.”
We will need to come back to this statement because we need to question why a 3D spherical standing wave resonance would
propagate any OUT waves. However, at this stage, it might be better to first consider some simulations, source: 90.1.bas, which
may help characterise the differences between the LaFreniere model and the Wolff model. The first output shown left below
represents the LaFreniere wave model having velocity [β=0], while the output right represents the model with velocity [β=0.5],
although both outputs need some initial clarification.

This simplified simulation model uses the wave equations defined by LaFreniere on The Electron page. As there are several
variants, the following equation clarifies the ones used in the simulation above, which have been expanded to show the
physical attributes of the waves, i.e. frequency [f] and wavelength [λ] propagating in opposite direction with velocity [c].

[1]

 A  sin ( t − x ) + sin ( t )
A 
Front-A =  0 
 0
x
x


 x 
 A  sin ( t + x ) − sin ( t )
A 
Back-A =  0 
 0
x
 x 
 x 



x 
sin  2  ft −
  + sin (2 ( ft ) )


F 


x

sin  2




x 
 ft +
  − sin (2 ( ft ) )
B  

x

From the simulations, it can be seen that the blue wave is propagating from right-to-left and the green wave from left-to-right.
However, the frame of reference might be less obvious, which then makes interpretation difficult. To resolve this issue, the
previous simulations show three points of reference, i.e. [B, O, F], representing the back [B] and front [F] wave sources relative
to an observer [O], who is stationary with respect to the wave propagation media. In order that the effects of velocity [β] on the
blue and green waveform remain unambiguous, the simulations always show the effects from the perspective of the stationary
observer [O]. Therefore, when the velocity [β=0.5], it is the wave sources at [B] and [F] that are moving with the same velocity
from right-to-left. As a result, successive blue waves transmitted from [F] are compressed, while successive green waves from
[B] are elongated as indicated in the simulation right.
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Note: As it is the source of the blue and green waves that move with velocity [β=0.5] they produce a normal Doppler
effect that propagates through the media towards observer [O]. In the LaFreniere model, these waves pass through the
wave centre, such that the Doppler effect continues along the same path.
But why do the blue and green waves grow in amplitude when approaching [O]?
At this point, there appears to be no obvious causal explanation for the change in the amplitudes of the blue and green waves
as they approach some arbitrary point in space, i.e. [O]. While Wolff makes some reference to the sum total of all OUT waves
from all the electrons in the universe combining to form the growing amplitude of the IN wave. How this would work is far from
clear, if the OUT waves had an arbitrary phase relationship to each other, coming from different points in the universe, such
that the effect of superposition resulting in the relationship [A/x] appears difficult to explain. Therefore, we might also have to
question this aspect of the simulation, although we will ignore the issue for the moment and focus on the simulation left, where
[β=0]. In this case, no Doppler effect is created within the propagation media and waves always propagate with velocity [c=1].
As a result, the wavelengths of the blue and green waves are equal and combine on either side of [O] to produce the oscillating
standing wave shown in red, which if aggregated over time [t] produces the grey waveforms of oscillating energy density as a
function of time.
Note: In terms of the simulation, there is no concept of resonance in this model and therefore the blue and green waves
have to be maintained to sustain the standing wave. It might also be highlighted that the term ‘standing wave’ itself can
also create a degree of ambiguity as it is not really a wave that propagates through space, as per the blue and green
waves. Rather a standing wave is the superposition of the blue and green waves that add simultaneously at all points in
space, such that the standing wave might be better described as an interference pattern. As such, a standing wave has
no concept of a propagation velocity, although its motion is often described as having a phase and group velocity.
So, what changes when [B] and [F] have equal velocity [β=0.5]?
As shown in the simulation right, [B] and [F] produce a normal Doppler effect that propagates through the wave media towards
[O], which pass through the wave centre, as represented by the red dot on the lower standing wave trace. The reason for this
Doppler effect is characterised in [2].
Forward Blue

[2]

: fF = f; F =

Backward Green : fB = f; B =

(c-v)
(1- )
=
f
f
(c+v) (1+ )
=
f
f

When the source [F] of the blue wave approaches [O] with a relative velocity [β], it compresses the wavelength [λF], while the
opposite effect applies to the backward green wave, as source [B] recedes from [O]. While we will defer discussing all the issues
surrounding the Lorentz and Ivanov transforms at this point, a couple of issues might simply be highlighted.
•

The sources of the blue and green waves are oscillating at the same frequency [f] and propagate with velocity [c] through
the wave media, such that it is the wavelength [λ] that changes, as shown in [2] due to velocity [β=v/c].
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•

While the Lorentz transform suggests that the source frequency of the blue and green waves would change due to time
dilation, this change would not change the form of the simulation, if applied equally to both [B] and [F] before
transmission into the wave media. As such, the results at [O] simply reflect the normal Doppler effect as any time-dilation
would not be perceived at [O].

Based on the simulation right, we see that the blue and green waves now have different wavelength [λB, λF] due to velocity
[β=0.5], which changes the superposition pattern of the red standing waves. While the details of this change will be deferred to
the discussion of Ivanov Waves, it can be seen that the wavelength of the standing wave is compressed, as defined by the
following formulation.

[3]

   
Wavelength [SW ] = 2  B F 
 B + F 

Again, discussion of the implications of this equation will also be deferred, but this compression might be forwarded as a causal
explanation of length contraction in the moving system, which LaFreniere uses to explain the negative results of the MichelsonMorley experiment. Of course, if we start to question the causal reality of the LaFreniere’s simulations, we might also question
whether this standing wave is ever produced in the coherent form being suggested by the simulation.
How might we compare the LaFreniere and Wolff models?
As previously outlined, the Wolff model is predicated on the idea that the IN wave is reflected, or more accurately undergoes
spherical rotation, to produce an OUT wave. This assumption leads to a different set of wave equations, as shown in [4]. While
the wave equations in [4] differ in form to [1], the following simulations are essentially produced by another program, source:
90.2.bas, in exactly the same way as the LaFreniere simulation, such that much of the previous description still applies. These
simulations are first presented and then explained in further detail.

It is highlighted that these simulations are showing the wave perspective in the stationary frame of the media, where point [O]
is also stationary. As such, the equations in [4] represent the fact that the IN and OUT waves in the backward [B] and forward
[F] directions have different wavelengths associated with the Doppler effect defined in [2] caused by the velocity [β] of the
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forward [F] and backward [B] sources. We shall assume that [B] and [F] both source waves of the same frequency [f], which may
or may not be subject to time dilation in the moving source frame.

Front-IN:

[4]


 x 
A 
AFI =  0  Cos( 2  ( ft ) + 
 

 x 
 FI  



 x
A 
Front-OUT: AFO =  0  Cos( 2  ( ft ) - 

 x 
 FO

Back-IN:
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ABI =  0  Cos( 2  ( ft ) + 
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 BI  
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Back-OUT: ABO =  0  Cos( 2  ( ft ) - 

x


 BO



 


If we start with the simulation left, where [β=0], we might readily understand that each source propagates waves of the same
frequency and wavelength towards [O]. At [O], the IN waves are ‘reflected’ back as OUT waves toward the source subject to a
possible phase shift, such that a standing wave is produced as shown in red, which if aggregated over time produces the grey
outline trace. It is highlighted that the wave functions in [4] use the cosine function as it aligns to the description in
Mathematics behind the Wave Equation, where the infinities produce by [A0/x], when [x=0], are negated, at least
mathematically, by the sine cardinal or sinc function. However, in the simulations, the infinities on the blue and green wave,
when simply added together, also produce the finite amplitude of the standing wave in red. When [β=0], the results of the
LaFreniere and Wolff simulations appear to produce similar results. However, this similarity disappears when the velocity [β] is
non-zero as the Wolff simulation appears to produce a discontinuity at [O] between the backward and forward standing waves,
which presumably could not exist in a real wave system.
So what might be wrong with the Wolff model?
Well, first and foremost, it has to be recognised that this is only a mathematical model, not actual physical reality. However, it is
possible that a mistake has been made in one of the assumptions underpinning this simulation, such that some explanation of
these assumptions might be helpful. As per the LaFreniere model, when [β=0.5], the backward [B] and forward [F] sources are
both moving with the same velocity from right-to-left, while [O] remains stationary with respect to the wave propagation
media. As such, the wave traces represent the normal Doppler effect in the media, where the blue IN-wave is compressed,
while the green IN-wave is elongated.
But what happens at the point of reflection or spherical rotation within the Wolff model?
Based on [2], it is assumed that it is the wavelength that changes as a function of [±β], not frequency. If so, the frequency of the
waves at [O] has to remain synchronised to [B] and [F]. Within the possibly over simplified assumptions of the simulation, point
[O] is not an independent source of the OUT waves, simply a point of stationary reflection, such that the IN wavelength has to
be mapped onto the OUT wave, although subject to a potential phase shift. If this is the case, it leads to a standing wave with
different wavelengths on either side of [O].
Note: There are many potential complications in the Wolff model related to either reflected or spherical rotation. For
example, at what point in the wave-centre does the energy-density becomes so large that it might prevent the IN wave
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from simply passing through as normally assumed in wave mechanics. It is also recognised that the wave equations in
[4] cannot truly represent a physical system, where an amplitude [A] of infinity would be impossible. As such, the wave
equations internal to the wave-centre would require modification. However, this discussion will not pursue such issues at
this stage.
While the rationale for describing the reference frame of the simulation in terms of a stationary wave media and observer [O]
has been outlined, there are obviously other perspectives, e.g. if the observer were located within the moving reference of [B]
or [F]. However, if we still assume that [B] and [F] remain the source of the blue and green waves moving with equal velocity,
i.e. [β=0.5], then the waves in the stationary media would remain exactly as described in the previous simulation, although [O]
would no longer be stationary, if comoving with [B] or [F].
What would be the perception of [O] in these circumstances?
As outlined, because the sources are moving with respect to the wave media, the normal Doppler effect would exist in the
wave media. However, because [O] now has velocity [β=0.5], the normal Doppler effect would be reversed, as explained by the
virtual Doppler effect. However, within this reversal of perspective, [O] might now assume itself to be the stationary reference
frame. In part, this effect forms the basis of not only the Doppler effect, but is also the assertion of special relativity, where all
inertial frames can simply assume the role of a stationary frame. However, the scope and possible limitations of this perspective
will be the subject of further discussion. However, before leaving this discussion, let us table a general question and attempt to
summarise some of the issues tabled throughout this discussion.
Does the LaFreniere wave model provide the causal mechanisms underpinning physical reality?
Well, at one level, it might be argued that 1D or 2D models were never intended to be a true
representation, simply possible indicators of the wave mechanisms at work. Of course, in the
case of the LaFreniere model, there appears to be a clear statement that the electron standing
wave is actually a wave resonance, which exists independently of any IN waves. Of course, there
was also a suggestion that this resonance might lose energy when radiating OUT waves.
However, the 1D and 3D animations right, which simply switches between the two points of
maximum standing wave oscillation, do not necessarily suggest that a stationary electron would
be ‘radiating’ OUT waves, if all energy is trapped between the nodes of the standing wave.
However, within the revised order of this review, this discussion has simply attempted to
provide an introduction of issues that may require further understanding. So, to summarise the
issues outlined so far:
1.

Concern has been expressed that much of the LaFreniere website is predicated on wave
simulations that use propagating wave equations, which do not appear to correspond to
causal mechanisms. These simulations also use a wave amplitude at the wave centre that
has no obvious physical explanation.

2.

While the concern above is countered by statements that the electron standing wave structure is actually a resonance
system that does not require IN waves of a specific wavelength or phase; the implied details of the causal mechanisms of
‘amplification’ and the ‘lens effect’ are not clear.

15 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

3.

Equally, it is unclear why a stationary electron would propagate energy as an OUT wave, which then requires some form of
IN wave energy. At face value, it might be assumed that the antinodes of a stationary electron standing wave would simply
oscillate between two maximal states, where all energy is trapped within the nodes of the standing wave. However, this
assumption would in-turn have to be predicated on the wave media being a lossless energy system.

Of course, as indicated, this discussion is simply an initial perception of all the detailed arguments within the LaFreniere
website, which this review may have misunderstood. As such, inquiry will be pursued into the details outlined in subsequent
discussions.
1.1.1.2

Plane Standing Waves
Note: At this point, we are still following the page order of LaFreniere’s website, although the emphasis will now change.
So far, we have really only considered the general opening ideas within ‘Matter Waves’ and ‘The Electron’. However,
while we might assume that LaFreniere was in no doubt that this wave model was on the right track, the review process
has to remain open to doubt. In this respect, the LaFreniere discussion of plane and spherical standing wave makes some
immediate assumptions about the validity of the Lorentz transforms involving both length contraction and time dilation,
which will be subject to more detailed consideration in the section entitled ‘Wave Assumptions’.

Despite the reservation expressed in the note above, LaFreniere’s webpages on plane
and spherical standing waves are possibly some of the most original and informative
sources on these subjects to be found on the Internet. However, the word ‘original’ is
used because it is not clear whether everything stated should simply be accepted. So,
while a degree of scepticism might be necessary, the ideas outlined are worthy of
further review and investigation, which this discussion will attempt in its own way.
While the previous discussion of LaFreniere’s electron model has been outlined using
the terminology of wave superposition and standing waves, it is recognised that some of these concepts need to be considered
in more details, but in a way that might complement and possibly challenge LaFreniere’s description. As such, we will start with
the first animation right that shows two blue and red pulses rather than distinct waves, propagating towards each other, which
when combined in superposition form the additive black waveform. In this context, the superposition pulse is clearly the result
of adding the amplitude of each pulse at all points of [x] and then incrementing for time [t]. If so, it would appear that the
superposition pulse is essentially the interference pattern of the two-propagating pulses, i.e. red and blue, although the implied
amplitudes may only be realised as an offset amplitude measurement within the wave media.
How might this idea be extended to plane waves?
In the second animation right, we now see two plane waves propagating in
opposite directions, such that the process of superposition creates a stationary
standing wave with a wavelength [λ] that extends in space [x] and oscillates with
time [t]. The following equation shows the mathematical summation of the two
waves involved, although the discussion and justification of this equation will be
deferred to later.
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For now, it will simply be stated that the two waves are assumed to have equal frequency [f] and wavelength [λ], where the
final expression right has a sine function oscillating in time [t] only and a second cosine function that represents the spatial
distribution of the standing wave as a function of wavelength [λ].
What happens if the waves propagate in the same direction?
In the next animation right, the top wave is stationary for simplicity, while the wave below is propagating from left-to-right,
which then forms the superposition wave at the bottom.
Note: While this wave might also be described as a standing wave, we can
see that the superposition pattern is drifting to the right, i.e. it is not
stationary. However, this waveform is not actually propagating from left-toright, but rather being instantly formed as each point along the two waves
pass each other.
In both cases, we might describe the superposition of a standing wave as a process of constructive and destructive interference.
In practice, we might consider any number of wave combinations propagating with different velocities [v] having different
frequencies [f] and wavelengths [λ]. As a result, the relational phase of these waves, e.g. a point of maximum amplitude, may
not only differ, but change due to differences in their propagation velocities. While this discussion will not detail such
permutations, some might be inferred from [2], where differences in velocity characterise the wave media as being either
dispersive or non-dispersive when propagating waves of different frequencies.

[2]

(v1  v2 ) : v1

= f1 * 1;

(v1 = v2 ) : 1 =

v1
;
f1

v2 = f2 * 2

2 =

v2
;
f2

f1 = f2

Having provided a brief introduction to the general idea of superposition and standing waves, we might now consider the first
animation provided by LaFreniere’s webpage on plane standing waves. While this discussion will not repeat the explanation of
the waveform, we will consider some of his statements below.
“Standing waves are certainly among the most neglected domains in physics. One can identify many misunderstood
characteristics, which scientists seldom mention.”

LaFreniere cites a number of standing wave characteristics, which the summary below has combined along with some
comments below each.

17 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

•

Nodes and antinodes may move in a moving frame of reference because of the Doppler effect. In such a case, they also
contract, which also explains relativity.
Comment: The Doppler effect needs to be explained in terms of specific wave attributes. The idea of compressed
standing waves is reviewed under the heading of Ivanov Waves, but might still be described as a Doppler effect.
However, the idea of a compressed standing wave may also help explain aspects of special relativity, e.g. length
contraction, and possibly the negative results of the Michelson-Morley experiment.

•

One obtains partial standing waves, if amplitudes differ. Equally, both frequency and amplitude may also be different.
Comment: As suggested by the initial outline, there are many permutations of wave attributes, which when added in
superposition form static and moving standing waves along with beat waveforms of all shapes and sizes. However, the
details of these permutations will be the focus of later discussions.

•

Waves traveling along a moving transverse axis are tilted in order to follow it. Standing waves then produce a very special
checkerboard pattern moving sideways.
Comment: This is an aspect of LaFreniere’s work that appears to be rarely covered in most references on wave
mechanics. Therefore, this effect will be reviewed in more detail below.

•

Standing waves do not contain travelling waves while they are stable. This is totally false.
Comment: This is one statement that is not fully understood and is therefore discussed below in a little more detail.

As covered in the review of the LaFreniere’s electron model, he appears to believe that this standing wave model is better
described in terms of a persistent resonance, which has a natural frequency of oscillation that is assumed to be a property of
the space wave media. This position might be characterised by the following quote:
“Standing waves are not made of travelling waves. For calculation purposes, such waves can indeed be considered as
two sets of waves travelling in opposite directions. This is a very useful method for computer programs. However, one
must observe what is really going on inside the medium substance when standing waves are present. One may need
incoming travelling waves in order to establish standing waves, but they are no longer needed once the system is well
established.”
This statement has been cited as an area of concern as it possibly suggests that many of the wave simulations presented
throughout LaFreniere’s website may not actually be modelling any physical causal mechanisms. So, while the description of an
electron as a standing wave resonance is possible, it would appear to require specific attributes of the wave media to facilitate
the oscillation of the standing wave indefinitely, i.e. as a lossless system, or require lost energy to be replaced by IN waves.
However, it appears that after the creation of an electron, which in probability terms may be one in a billion-chance alignment
of IN waves, subsequent IN waves needs not align with the electron standing wave in terms of wavelength or phase. While
LaFreniere makes reference to some possible causal mechanisms, i.e. ‘amplification’ and the ‘lens effect’, details of these
mechanisms still need further clarification.
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So, do standing waves need underlying travelling waves?
Based on the many standing wave animations throughout the LaFreniere website, it would appear that many have been
created by the additive superposition of two travelling waves. As he states: this is a very useful method for computer programs.
However, the presence of these waves can clearly be more than a convenient means of modelling a standing wave, as they can
actually produce standing waves, which without any other mechanism would not exist. Of course, at this point, we might return
to the suggestion that an electron standing wave is actually a very special type of resonance, which may or may not persist
indefinitely in a lossless wave media, although possibly needing to be maintained by random IN waves, where the issue of
forced resonance has not really been resolved – see note below.
Note: Let us assume that an electron standing wave oscillates at a natural frequency [f 0], which may be one of a number
of ‘preferred’ harmonic frequencies of the wave media. As such, it is assumed that any IN waves that differs in frequency
[f] or phase [φ] would ‘force’ a change to the natural frequency of oscillation. If so, a stationary electron receiving IN
waves sourced by other electrons in motion would be ‘forced’ towards a different frequency and phase than the natural
oscillation of a stationary electron.
While this discussion will not go into the details of forced resonance, it might be recognised that the persistence of a resonance
in a lossless, or undamped system, may require some consideration of the conservation of energy, which in terms of any point
amplitude [A] in the wave media would require a definition of the total energy [ET].
[3]

Total energy [ET ] = potential energy [E p ] + kinectic energy [Ek ]

If we consider a model of the wave media as a series of inter-connected oscillators, we might try to formulate equations for
both the potential and kinetic energy in [3], which based on Hooke’s law might be related to the elasticity [k] defined in terms
of a point mass [m] and angular frequency [ω]. As such, we might try to first define the potential energy as a function of the
wave media amplitude [A] offset from a point of equilibrium, i.e. [A=0].
[4]

Ep =

1
1
( −k ) A2 = 2 ( −m ) A2
2

In similar terms, we might now try to define the kinetic energy of a point in the wave media, where velocity [v] now relates to
the up-down oscillation velocity of the point mass [m] of a ‘granule’ of space – see wave media for more details.
[5]

Ek =

1
1
2
mv2 = m ( A )
2
2

We might now add [4] and [5] in order to determine the total energy associated with a point in the wave media.
[6]

ET = E p + Ek = −

1
1
( m ) A2 + 2 m ( A )2 = 0
2

Of course, in many ways, the form of [6] is simply reflecting the conservation of energy oscillating between the maxima and
minima of potential and kinetic energy, where this energy is now trapped within the nodes of the electron standing wave.
However, it is highlighted that the origins of the potential energy required to offset the wave media by amplitude [A] in the first
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place is still a matter of philosophical speculation. As a consequence, this model should not necessarily be taken too seriously at
this stage, although it may provide some basis for LaFreniere’s assertion that his electron model does not require travelling
waves, although there are still several open issues unresolved.
Note: While the LaFreniere webpage details quite a few different permutations of standing waves, including compressed
standing waves, these issues will be reviewed in more detail in later discussions.
In the list of characteristics, which LaFreniere used to describe standing waves, he states that waves travelling along a moving
transverse axis are tilted, although the implications associated with this initial statement may require clarification, which is now
taken up in the following paraphrased example.
Imagine two trains are initially at rest along parallel tracks and we assume the sides of these trains can reflect sound
waves. If so, waves sourced by each train, propagating with velocity [c], would produce standing waves between the
trains. Now assume these trains are in-motion in the same direction with velocity [v], such that the waves in propagation
must arrive at a different point on the other train. This difference between the source and destination along the x-axis
defines an angle or tilt with respect to the transverse y-axis.
Now LaFreniere clearly identifies this example in terms of sound waves, such that [c] corresponds to the velocity of sound in air,
where we will ignore any obvious turbulence in the air between two moving trains. As such, this example does not require
consideration of special relativity, as characterised in terms of the Lorentz transforms to be discussed later. Therefore, aspects
of LaFreniere’s webpage that follows the introduction of this example may be premature prior to any analysis of the Lorentz
transforms, both in terms of length contraction and time dilation. In the sequence of this review, we have not yet reviewed
these assumptions, such that we will restrict the implications of the example above to the specific case of sound waves in the
wave media of air. In this case, the air provides an unambiguous and absolute frame of reference in which the effects of the
wave propagation velocity [c=1] and the relative velocity [v] between the trains can be considered.
Note: By restricting the discussion to a sound wave example, the frequency [f 0] of the waves being transmitted by both
trains is the same and not subject to any time dilation. Of course, we might realise that the propagation path taken by
the sound waves between the trains when stationary and moving will differ.
While it has not yet been proved, the restriction to a sound wave example will confine the explanation to one that essentially
aligns with the Doppler effect, which will also be detailed in a later discussion. While we shall not be discussing the Lorentz
transforms, as per [7], we might present the form of two sets of transforms for comparison purposes against the Doppler effect.
[7]

x' =

x − vt
1− 

2

;

y ' = y;

z' = z;

t' =

t − vx / c 2
1 − 2

While the Doppler effect, as related to sound waves, is not normally associated with any specific set of transforms, we might
reference the Ivanov transforms, as per [8], which are also subject to a later discussion, when time dilation is not a factor.
[8]

x' =

x − vt
1 − 2

;

y' =

y
1− 

2

;

z' =

z
1 − 2

;

t' = t
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Before returning to the specifics of the sound example outlined above, the following animation provides a 2D comparison of
the effects of the transforms in [7] and [8], where a velocity of [β=0.5c] is used. On the left, we see the results for the Ivanov
transform, with no time dilation, while on the right we see the results of the Lorentz transforms. Again, by way of clarification,
the sound wave example does not require time dilation and therefore the sound waves transmitted from both trains will
conform to the Doppler effect shown left.
OK, but how does this translate to the train example?
The animation left represents the normal Doppler effect caused by the wave source moving with some velocity [v=β], such that
this effect exists in the wave media itself and could be detected by a stationary observer at some specific angle [ϴ] when
receiving the incoming wave – see 88.1.bas.

Of course, we might realise that the angle [ϴ] between a stationary observer and a moving source would be constantly
changing. However, in the example, the two trains are both moving in the same direction with velocity [v], such that the angle
[ϴ] is a function of the train velocity [v] and the wave propagation velocity [c], which in this example corresponds to the speed
of sound in air, not the speed of light. So, in the scope of the sound example outlined, we are considering two configurations in
which the trains are stationary and moving with velocity [v] in the same direction, such that the combination of the wave
propagation velocity [c] and train velocity [v] requires the consideration of the following geometries.
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In the stationary case left, the sound waves from each train are sourced at offset [x] at time [t 1], which due to the finite velocity
[c] arrive at the other train at time [t2] without any change in offset [x]. As expected, the configuration must change when the
trains are in motion with velocity [v] as shown in the middle diagram. Now we see both trains sourcing sound waves at offset
[x1] at time [t1], which arrive at the other train at offset [x2] at time [t2]. However, we might rationalise the moving configuration
to the geometry shown right, which show the propagation path of an OUT wave from [x2] on the lower train to the upper train
and an IN wave to [x2] to the lower train from the upper train.
Note: The reason for highlighting the IN and OUT paths at [x2] is because IN waves are subject to compression due to the
forward velocity of train-2, while the OUT waves are elongated by the same velocity.
The change in wavelength [λ] implied in the note above will be explained below, but is a function of the propagation velocity [c]
and train velocity [v]. In order to calculate this change, we will start by recognising that the length of the path defined by [ct] is
clearly different from the stationary frame, but may be determined as follows:
[9]

ct =

(vt )2 + y 2

Although we do not know [t] at this point, we might calculate the implied distance [ct] and [vt] for some arbitrary unit of time,
where [y] remains unchanged, such that [9] can be reduced to the form:

[10]

dc =

( dv )2 + 12



(0.5)2 + 12

= 1.25 = 1.118

Of course, if the distance [dc] of the sound path has increased from unity to [1.118], while the propagation velocity remains
[c=1], we now know the time geometry of the moving configuration also increases by the same amount, such that we might
calculate the angle [ϴ].
[11]

sin ( ) =

vt 0.5 *1.118
=
= 0.5   = 30
ct
1*1.118

Knowing the angle [ϴ=30o] allows us to calculate the IN angle [60o] and the OUT angle [120o] with respect to the axis of motion,
such that we can reference the previous animation showing the change of the stationary wavelength [λ=50] for the two angles
specified, relative to an observer comoving with point [x2].
[12]

0 = 50  60 = 32.56  120 = 57.56

It is highlighted that the wavelengths in [12] exist in the wave media by virtue of the normal Doppler effect, because the wave
sources are in motion. However, any receiver at [x2] perceives an IN wave at [60o] being compressed by the forward component
of velocity [β=0.5], while any OUT waves from [x2] are elongated by the same velocity. While we might assume that a standing
wave is formed by the IN and OUT waves that exist between the two trains, it is not easy to visualise in this configuration,
Therefore, the issue of standing waves and the effect of compression caused by the difference in IN and OUT wavelength will be
deferred to the discussion of Ivanov Waves.
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1.1.1.3

Spherical Standing Waves

We shall start with some initial quotes taken from LaFreniere’s page on spherical standing waves.
“The phrase ‘standing waves’ is misleading because such waves can move. Then the node and antinode pattern undergo
a contraction according to the Lorentz transformations.”
By way of some initial comments, the phrase ‘standing wave’ can be misleading not only because they can ‘move’, but because
they are not really waves that propagate through the wave media. As a superposition of two or more waves, the standing wave
is possibly better described as an interference pattern, although as a resonance model, the standing wave may be real enough
in terms of the energy trapped between the nodes.
“There was almost no practical information about spherical standing waves on
the Internet.”
This statement is still possibly as true today as when LaFreniere last made this statement
in 2009 – see Sources for general references to people who have discussed or proposed
various wave models. Of course, what might be realised from LaFreniere’s own website is
that producing simulations of 3D spherical standing waves presents some fairly obvious
difficulties, such that most simulations are reduced to 1D or 2D models.
Note: At this point, it will be initially assumed that any 3D spherical standing wave
has to be produced by a combination of IN and OUT waves with respect to some point in the wave media of space, i.e.
the position of an electron. However, the physical reality of the waves used by LaFreniere to create his simulation has
been questioned on a number of issues – see Electron model. The following 1D simulation, see 89.1.bas, is
representative of the waves used by LaFreniere and originally described in terms of the ‘phase’ and ‘quadrature’ waves.

While the issues raised against this wave model will not be repeated, the blue and green waves that form the standing wave in
the simulation above, clearly do not align with LaFreniere’s own words.
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“Standing waves are not made of travelling waves. It is a totally different wave system which behaves in accordance
with Hooke's law. For calculation purposes, such waves can indeed be considered as two sets of waves travelling in
opposite directions. This is a very useful method for computer programs.”
However, at the moment, we are only attempting to understand some of the basic principles and issues surrounding the idea of
spherical standing waves without necessarily accepting all of LaFreniere’s assumptions concerning his electron model. For, as
previously highlighted, it is sometimes difficult to understand exactly how LaFreniere reached some of his conclusions, which
we might characterised using a paraphrased quote.
“The animation below left artificially displays spherical standing waves with a 3D effect. While this animation is more
analogous to a 2D standing wave on the surface of water, electrons are 3D spherical standing waves. Huygens principle
reveals that energy incoming from only one half of a sphere should cross the focal plane in a very special way, explaining
why the central antinode diameter is a full lambda wide. Then adding the second half produces the whole system.”
The issue in the statement above that is not really understood relates to the scope of Huygens principle, which is normally
explained in terms of a wavefront generated by wavelets that expand in every direction with a velocity [c]. As such, we might
attempt to visualise LaFreniere statement about the IN waves from a hemisphere in terms of the diagram below right.

As LaFreniere suggests, applying Huygens principle to the surface of a hemisphere would result in IN waves that would focus
towards some central point, i.e. the electron. However, what is not explained is why this hemispherical surface exists as a
coherent and in-phase source of IN waves, if each point had to be associated with the OUT waves from other electrons
positioned arbitrarily around the electron centre in question. Again, it is not clear whether LaFreniere is simply providing an
analogous description, which might be modelled as a simulation, but not necessarily used as a physical causal explanation.
However, if we put this issue aside, we might return to the idea that the electron wave model is better described in terms of a
resonating standing wave, which we might illustrate in terms of the following animation – see 89.2.bas.

This animation is interesting because it might demonstrate how a standing wave resonance might propagate OUT-wave energy,
such that this structure would require the energy lost to OUT waves to be ‘replenished’ by IN waves of some description.
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However, before considering some of the possible implications with this model, reference might first be made to an earlier
comparison of the Wolff and LaFreniere electron models, which suggest that the energy associated with a stationary electron
would be trapped within the nodes of the standing wave. Likewise, the simulation below is taken from LaFreniere’s opening
webpage on Matter Waves, which also does not appear to show the outward motion of the standing wave as suggested above.

While the previous reference to the comparison of the Wolff and LaFreniere electron models highlighted several major
differences, both might be linked to the mathematics of a Sinc function – see discussion of the Mathematics Behind the Wave
Equations for more details. This is also true of the wave generator, which produced the animation above, although it now has a
time [t] element added as follows:
[1]

Sinc Function =

sin(x)
sin(x − t )

x
x

In the body of the original source code, LaFreniere explains the result as outlined below, although it is not clear why different
simulations suggest that the energy within the standing wave does not propagate outwards.
“The goal was to display a [π/2] phase offset in the centre in order to expand all the concentric waves to an additional
[λ/4] position. This is how the electron behaves, and allows the generation of perfectly accurate fields of force, which are
powerful standing waves setup between electrons or positrons.”
Again, it is not always clear whether LaFreniere is simply explaining the approach taken within the simulation or is actually
describing a physical causal mechanism. However, we might revise the form of [1], so as to be more specific about the
parameters driving the Sinc function:

[2]

x
 frame 
Spatial Phase [x ] = 2   ; Time Phase [t ] = 2 


 maxFrame 
Amplitude [A] =

sin( x − t )
x

Here the composite variable [xφ] defines the phase of the wave at [x] in radians, while each frame represents an increment of
the time phase [tφ], also in radians. Presumably, LaFreniere used the basic algorithm in [2] to produce the following animation.
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LaFreniere then supports the output of this simulation with the following quote, which again concludes that the oscillating
resonance, i.e. the spherical standing wave, results in the outward propagation of wave energy, which we might labelled as
OUT waves that become the IN wave.
“Standing waves progressively transform to travelling waves. Far away, just outgoing spherical waves remain.”
However, as LaFreniere repeatedly states, his electron standing wave model is better described as a resonance, which only
needs IN waves of a general description to replenish energy lost to its own OUT waves. Therefore, unlike the Wolff electron
model, LaFreniere’s electron model does not require the IN waves to have a specific frequency or phase, which would then
negate the Huygens description previously questioned. So, having simply raised issues of understanding, we shall leave the
discussion of spherical standing waves at this point, as it appears that further investigation is required of the mounting
assumptions underpinning the LaFreniere electron wave model.
Note: As a preliminary comment that might be kept in mind as the review proceeds relates to the nature of waves within
an unbounded wave media. If waves represent a mechanism by which the wave media seeks to restore the displacement
of the media to some equilibrium, then LaFreniere’s suggestion that a standing wave resonance must propagate OUT
waves seems a reasonable assumption. However, what is not understood at this point is how the IN waves, i.e. OUT
waves from all the other electrons in the universe, or near proximity, do not simply produce an array of chaotic
superposition IN waves surrounding the electron resonance in question.
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1.1.1.4

Summary of Concepts

This discussion sits outside the format of LaFreniere’s website, but acts as a way of summarising some of the concepts reviewed
in the previous section plus allows other possibly tangential issues to be introduced. So far, we have considered LaFreniere’s
description of the electron and the mechanisms of plane and spherical standing waves. The initial discussion of plane standing
waves has provided an insight to many of the basic mechanisms underpinning standing waves, which are used to produce the
animation below.

However, in the animation, the standing wave is drifting to the right because the underlying red and green waves that produce
the black superposition wave have different wavelengths. Of course, the extension of this discussion to include 3D spherical
standing waves also highlights some practical difficulties in producing 3D animations, such that most are essentially restricted
to 2D. However, LaFreniere’s animations still provide an excellent introduction to many of the basic mechanisms, although
without necessarily being too specific about the nature of the waves within his electron model.
Note: For the moment, it will be assumed that any fundamental waves propagate through the 3D media of space in a
manner analogous to a sound wave, such that they would be longitudinal in nature. The issue of how transverse EM
waves are created within this wave model will be addressed later in subsequent discussions.
However, while LaFreniere provides an introduction of standing waves formed by the superposition of waves and uses this
concept to produce many of his simulations, he clearly states that an electron is a resonating wave structure, which is not
constantly being created simply by the superposition of IN-OUT waves. For, in LaFreniere’s electron model, energy is trapped
within the nodes of a spherical resonating standing wave structure, which then loses energy to its OUT waves that only needs to
be replenished by the energy of IN waves that may have different wavelength and phase to the electron. Therefore, some
concern was raised as many of the conclusions within his website appeared to be predicated on his wave simulations based on
superposition wave equations. As such, it was unclear whether these simulations necessarily align to any causal mechanism
plus it was highlighted that the wave amplitude at the wave centre also had no obvious physical explanation.
What other issues might be highlighted at this initial stage?
While the actual role of the IN-OUT waves might need further clarification, the next section entitled ‘Wave Assumptions’ are
centred on various Doppler effects, which affect the wavelengths of any waves involved in superposition. However, the various
Doppler effects are extended in the discussion entitled ‘Ivanov Waves’, which provide empirical evidence of the formation of
sound standing waves in the media of air.
Note: Sound waves are definitively mechanical waves that propagate through the 3D media of air as longitudinal
pressure waves. As such, they may appear analogous to the speculative description of fundamental waves outlined
above. However, it is highlighted the sound waves in the media of air do not involve time dilation. Why this is the case, is
discussed further under the headings of the ‘Michelson-Morley Experiment’.
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While these discussions also cover many aspects of fundamental wave mechanics, the idea of standing waves in the form of
‘Beat Waves’ is not directly addressed in the LaFreniere website, although the previous link points to an earlier discussion
within website-3. The reason why the issue of beat waves is being raised at this point is because there is a perceived anomaly in
the description of the waves, both in terms of a mathematical derivation of the wave equation and the results implied by
simulation. While it is not clear whether this ‘anomaly’ is an issue to the review of the current wave model, it will be outlined in
the remainder of this discussion for further reference.
Note: While the IN-OUT wave superposition model is questioned by LaFreniere’s electron model, superposition still
appears to be an important mechanism that needs to be reviewed. In this context, beat waveforms are a specific type of
superposition caused by differences in the wavelength and phase of the waves involved, inclusive of the direction of
propagation. However, the point of concern to be discussed relates to the phase and group velocity associated with beat
waves, which becomes problematic when considered in terms of matter waves, as first outlined by deBroglie back in
1924. Reference may also be made to other earlier discussions of superposition, standing waves, beat waves plus phase
and group velocity, although some of the ideas previously outlined may now be challenged.
While the idea of the phase and group velocities
associated with the red and green pointers in the 1D
animation right might appear relatively unambiguous, reference to earlier discussions highlighted that the actual value of each
can depend on a number of wave permutations. While an issue of concern was raised in these earlier discussions, it was never
really resolved in terms of the matter wave model, such that some of the issues associated with the wave equations and
associated simulations will be reiterated at this point. The equation associated with superposition will be reduced to just two
propagating waves, as defined in [1], where the results also depend on the direction the waves are propagating. In the first
section of the derivation, both waves are assumed to be propagating in the same direction as signified by the [+] associated
with the wave number [k].
[1]

A1 = A0 cos (1t + k1 x ) ;

A2 = A0 cos (2t + k2 x )

The form of [1] is using [ω,k] rather than [f,λ] to represent frequency and wavelength. The comparison of these two forms of
notation is shown in [2] and illustrates the relationship to wave velocity [v].
[2]

Wave velocity [v] = f  =


2
;  = 2 f and  =
k
k

From a simulation perspective, superposition can be emulated by the simple addition of wave amplitude [A] for all values of [x],
which is then repeated for incrementing time [t]. However, we also want to cross-reference this method with a mathematical
calculation that requires the addition of the two cosine functions in [1].
[3]

AS = A1 + A2 = A0 cos (1t + k1 x ) + cos (2t + k2 x )  A0 cos ( A) + cos ( B )

The following trigonometric identity can be used to facilitate the addition of the two cosine functions:
[4]

 A + B
 A − B
cos ( A) + cos ( B ) = 2 cos 
 cos  2 
 2 
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We can now substitute for (A) and (B) based on [3]:
[5]

 ( t + k1 x ) + (2t + k2 x ) 
 (1t + k1 x ) − (2t + k2 x ) 
AS = 2 A0 cos  1
 cos 


2
2





Collecting like-terms together we arrive at [6].
[6]

 ( + 2 ) t ( k1 + k2 ) x 
 ( − 2 ) t ( k1 − k2 ) x 
AS = 2 A0 cos  1
+
cos  1
+




2
2
2
2





While [6] is a solution, we might attempt to generalise the form of this solution by defining the following parameters, where
the value of |k| reflects the sign of [k] in [1].

[7]

a =

1 + 2
;
2

ka =

b =

1 − 2
;
2

kb =

k1 + k2
2
k1 − k2
2

Based on [7] and the positive sign of [k] in [1], we might now substitute these parameters back into [6] to obtain [8].
[8]

(

)

(

AR = 2A0 cos (at + ka x ) cos (bt + kb x )  2A0 cos pt + kp x cos gt + kg x

)

As such, [8] now reflects the superposition of the two waves in [1], which are propagating in the same direction. However, [8]
has extended the notation to indicate the parameters assumed to be associated with the phase and group components of the
superposition or beat waveform. This association is initially assumed on the basis that the phase frequency [fp] must be greater
than group frequency [fg], while the phase wavelength [λp=1/kp] must be shorter than the group wavelength [λg=1/kg]. At the
moment, there appears to be no issue with this assumption, which is supported by [7], while the waves are both propagating in
the same direction, where the values of both [k1] and [k2] are positive. As such, we appear to be able to unambiguously
associate the two cosine functions to either the phase or group wave, as indicated in [8].
But what would happen if the waves were propagating in the opposite direction?
We might reflect this requirement by simply changing the sign of [k2] in [1] as shown in [9].
[9]

A1 = A0 cos (1t + k1 x ) ;

A2 = A0 cos (2t − k2 x )

However, this change also requires us to revise the form of [7] as shown in [10].

[10]

a =

1 + 2
;
2

ka =

b =

1 − 2
;
2

kb =

k1 + −k2
2
k1 − −k2
2

=

k1 − k2
2

kb =

k1 + k2
2
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While this change does not directly affect the form of [8], its scope is now reduced to [11], as the implications of [10] appear to
create an ambiguity about which of the cosine functions now represent the phase and group components
[11]

AR = 2 A0 cos (at + ka x ) cos (bt + kb x )

As stated, the form of [11] is identical to the first part of [8], but it is clear that the values of [ka] and [kb] have changed
according to [10]. While we might immediately conclude that [ωa] and [ωb] should be unchanged in each cosine function, the
reversal of [ka] and [kb] makes the assignment of the phase and group components appear ambiguous.
Note: While the derivation outlined appears consistent with an earlier discussion of
beat waves, the interpretation of the phase and group velocities in the simulations
below differ from earlier simulations. However, there is still an aspect of the
interpretation to follow that may appear to contradict the accepted orientation of
the group wave corresponding to the wave packet envelope shown in red, where the
phase wave would be associated with the frequency wave in blue.
Normally, the definition of the phase velocity is associated with the wave with higher frequency, while the group velocity is
associated with the wave with lower frequency. This definition appears consistent with both [7] and [10], although the
wavelength associated with the wave components appears to change due to the reversal of the direction of the waves in [9].
Note: Before proceeding to describe the simulation results below, it will be highlighted that the red dotted envelope in
the diagram above, which has initially been associated with the group wave, is not a real wave. Rather it reflects the
amplitude ‘modulation’ of the blue wave, which results from a phase difference in the propagating waves being added in
superposition. In terms of this description, the beat wave is a standing wave, where the energy associated with the
resulting superposition appears to have two components, i.e. the phase and group waves, although we might question
whether either is a ‘real’ wave and not just an interference pattern created by the superposition of amplitudes.
It seems sensible to start with the relatively uncontentious results when both propagating waves, i.e. blue and green, in the top
section have the same direction as defined by [1] – see 147.1.bas.

30 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

The various waveforms and text statements shown in the previous results possibly need a little explanation. As stated, the two
1D waveforms, blue and green, at the top of the simulation are both propagating with velocity [c=1] in the same direction. The
superposition beat waveform in red below is created by simply adding the amplitudes of both propagating waves at all values
of [x] and then repeating for incrementing time [t]. As such, this waveform is not dependent on any of the mathematical
assumptions outlined in the previous derivations and is therefore seen as a ‘yardstick’ by which the calculated waveforms might
be compared. As a result, the calculated beat superposition wave, also in red, should be identical to the additive result. On the
same axis as the calculated red beat waveform, the results of the two cosine functions are also displayed along with various
amplitude and velocity trackers. At the top of the screen, the base wave attributes are displayed from which the blue and green
wave attributes are calculated as a delta frequency [±dω0] offset with the results then displayed next to each wave in blue and
green. So, while the additive superposition wave results from the phase difference between the propagating blue and green
waves, both waves have a velocity [c=+1] that causes the beat waveform to also ‘drift’ with the direction of propagation, i.e.
with velocity [c=1]. The calculated values of [ωa,ka] and [ωb,kb] are shown in blue and green text and conform to [7].
Note: Using the criteria that the phase velocity is associated with the wave with higher frequency would suggests [ωa,ka]
are associated with the phase wave, such that the group velocity would be associated with [ωb,kb]. The component
waveforms defined by the cosine functions in [8] are then plotted alongside the calculated beat waveform.
On the basis of the previous definitions, the dotted green envelope waveforms would correspond to the group waveform,
where the phase wave is plotted in the background as the dotted blue waveform. The frequency of these waveforms can be
observed in terms of the colour-coded amplitude trackers. However, we now want to consider the results when the top blue
and green waves still propagate with velocity [c=1], but in different directions, while all other wave attributes remain
unchanged. Again, we will use the simulation below to discuss and interpret the results. At first glance, the results do not
appear so dissimilar to the previous 1-way case, but we might immediately notice the difference in the velocity associated with
the dotted blue and green waveforms associated with [ωa,ka] and [ωb,kb].

As most of the detail for the 2-way simulation is identical to that already outlined for the 1-way case, we shall immediately
focus on the difference in terms of the value of [ωa,ka] and [ωb,kb], which we can also compare in the following table.

31 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

two-way

one-way
w1

k1

v1

w2

k2

v2

w1

k1

v1

w2

k2

v2

0.22

0.22

1

0.18

0.18

1

0.22

0.22

1

0.18

-0.18

-1

ka

va

wb

kb

vb

0.02

10

0.02

0.2

0.1

wa

ka

va

wb

kb

vb

wa

0.2

0.2

1

0.02

0.02

1

0.2

In the 1-way case, the values [ωa,ka] and [ωb,kb] were derived from [7], where the value of [k2] was positive, as both [v1] and
[v2] were positive. However, in the 2-way case, the form of [7] changed to [10] because [k2] is considered negative because of
the change in [9], which then changes the values of [ka,kb] in the 2-way case as shown in the table above.
So how do we determine which cosine function represents the phase and group components?
It seems that we might simply return to the definition that the phase velocity is associated with the wave with higher
frequency, while the group velocity is associated with the wave with lower frequency. While this statement is consistent with
the frequency association in both [7] and [10], it also appears to be supported by the simulation results, but where the
envelope waveform in blue is now associated with the phase wave component. However, this position appears to contradict
the assumption that the packet envelope should be associated with the group velocity, the value of [va=10c] is problematic, if
connected to any wave-particle model where velocity must be constrained below [c]. The explanation for this interpretation
will be discussed in more detail below, but might be generalised at this point in terms of the wave mechanics propagating
energy. In this context, we might realise that the blue and green propagating waves at the top of both simulations are the ones
transporting energy by virtue of the wave amplitude. Likewise, the amplitude of the superposition beat wave also corresponds
to energy at a given point in space [x] at time [t]. However, the perceived envelope waveform is not real in the sense that it only
represents the modulation of the beat waveform amplitude. In the 1-way case, the energy within a standing wave node is
moving with velocity [c], but in the 2-way case, the velocity [v] of this energy within a standing wave node is [vb=0.1c].
Note: As such, the issue highlighted at the outset relates to the apparent ambiguity of which cosine function represents
the phase and group components of the beat superposition waveform. In the main, the conclusions reached above
appears to be supported by the mathematical derivation and the simulations, especially when compared to the simple
additive waveform. However, no references can be found that discuss this issue or the ambiguity over the nature of the
phase velocity and group velocity.
The Wikipedia links above appear to reflect the general mathematical definition of the phase and group velocities in terms of
[12], although they do not necessarily explain how the values of [ω, k] and [∂ω, ∂k] are determined.
[12]

vp =



; vg =
k
k

In the current discussion, the values of [ω, k] and [∂ω, ∂k] linked to [7] and [10], although [12] seems to imply that [k] is always
the positive sum, while [∂k] is the negative sum. While [12] is unambiguous in the 1-way case, the 2-way simulation based on
the addition of wave amplitudes appears to support [10], not [12]. If [12] is used, the calculated and additive superposition beat
waveforms would not match, which is clearly problematic.
But what has this to do with the wave model under review?
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From the perspective of a wave model, deBroglie’s original idea of ‘matter waves’ appears to be an important step in how
matter particles, such as an electron, might have a wave structure. However, the description of deBroglie’s matter waves often
gets quickly subsumed within the description of quantum mechanics, such that we are often left with only a vague impression
of a deBroglie wavelength without any obvious description of the wave structure in which this wavelength exists. While we will
not make further reference to LaFreniere’s wave model at this stage, we might consider the general shape of a 1D beat
waveform, as discussed in terms of the 2-ways simulation. For we might see how two wavelengths appear to exist within a
single waveform, similar in form to a beat standing wave. However, this model requires further consideration of the ideas
surrounding the definition of the Compton and deBroglie wavelengths. In this context, we will start by first equating the energy
equations of both Einstein and Planck as follows.
[13]

c

E = mc 2 = hf = h



 1 =

hc
mc 2

=

h
h
=
mc
p

Based on [13], we see the inference of some form of wave, propagating with velocity [c], such that it cannot have rest mass
[m0], but may still possess momentum [p]. While the form of [13] does not align to the deBroglie wavelength, the definition of a
matter wavelength [λ2] does have a similar form [h/p], as shown in [14], which is derived by using kinetic energy, although the
normal [1/2] factor has been ignored – see ‘A Matter of Energy’ for a possible explanation.
[14]

E = mv 2 = hf = h

v



 2 =

hv
mv 2

=

h
h
=
mv
p

So, based on [13] and [14], we see the suggestion of two different wavelengths [λ1, λ2], which may have some analogy to the
beat waveforms previously discussed. If so, it requires an aspect of this waveform to propagate at different velocities, inclusive
of [v=0], which we might assume could be related to the phase and group velocities. Based on the derivations in [13] and [14],
we might be able to calculate the wavelengths [λ1,λ2], although there is no specific indication how frequency and velocity are
related to these wavelengths. However, we might be able to formulate two generalised equations that relate frequency [f] to
energy [E] and wavelength [λ] to momentum [p].
[15]

f =

E
h
; = ;
h
p

where v = f  =

E h E
=
h p p

So, based on [15], we might define a relationship for frequency [f] and wavelength [λ], which must then define a velocity [v=fλ],
such that we might pursue a relativistic definition of energy [E] as follows.

[16]

v=

E
=
p

m02 c 2 + p2 c 2
p

If we consider the situation where energy [E] is propagating with velocity [c], the general assumption is that it cannot have any
rest mass [m0] and [16] can be reduced to the form in [17].

[17]

v=

E
=
p

p2c2
pc
=
=c
p
p
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As such, we have simply reaffirmed that energy without rest mass may have a propagation velocity [c]. However, we might also
consider another form of [16] when discussing relativistic wave-like particles, i.e. matter waves.
[18]

v (? ) =

2 2
E  m0 c
c2
=
=
2
p
v
 m0v

Clearly, we might question the nature of the solution in [18] as it implies a velocity greater than [c]. However, we have already
come across a similar inference with the phase velocity [vp] in the 2-way configuration, which we might combine with the
group velocity [vg] in the following relationship.
[19]

c = vP vg  vg =

 v  v
c
= c
= =
vP
 c2  c

In the context of [19], the group velocity [vg] corresponds to the relative velocity [β] of the particle to the speed of light [c],
although this would not directly explain the nature of the phase velocity [vp] being greater than the speed of light [c]. However,
the beat simulation has already suggested that the phase velocity [vp] is not real in the sense that it does not correspond to
anything propagating through the wave media. As outlined, the velocity of the phase wave component only represents the rate
of change to the beat wave amplitude, which would take place simultaneously at all values of [x] as a function of time [t] and
corresponds to the changing phase difference between the two propagating waves. As such, this rate of change does not
correspond to any wave propagation of energy through the wave media. If so, we might focus on the group velocity [vg] as
defining the particle velocity, subject to relativistic restrictions, although this statement will also need to be considered in terms
of the Doppler effect.
Note: While many discussions of deBroglie’s matter waves focus on the implications of the wavelength, it is highlighted
that deBroglie initially focused on the attribute of frequency [f], not wavelength [λ], and the idea of a non-propagating
wave, i.e. possibly a standing wave, although some aspects of his original thesis were initially considered incompatible
with special relativity.
However, as has been shown in equations [15] through [19], although the wave relationship [v=fλ] still holds true, the
relationship between frequency [f] and wavelength [λ] would be dependent on the physical association with energy [E] and
momentum [p] being transported by the matter wave. So, having now provided an initial review of some basic ideas and
concepts surrounding LaFreniere’s electron model, we shall move on to consider some wider assumptions.
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1.1.2

Scope of Assumptions

In part, the previous section of discussions has attempted to outline some of the basic concepts underpinning the LaFreniere
wave model and some of the perceived issues. In this section, the goal is to review some of the many assumptions of, not only a
potential wave model, but also accepted science. For, in some respects, all models might be questioned in terms of whether
they provide a reasonable causal description of physical reality. Of course, this goal needs to be put into some practical
perspective as it is one that has possibly alluded many great minds over the course of human history. In this context, different
people throughout history have interpreted the empirical data available at any point in time in different ways, possibly for a
variety of reasons. Therefore, this review of the assumptions on which science is built will be limited to just a few topics that
appear to have direct relevance to a wave model.
•

Wave Media

•

Doppler Effects

•

Ivanov Waves

•

Michelson-Morley Experiment

•

Lorentz Transforms

•

Nature of Light

•

Special and General Relativity

However, even the discussion of the reduced list of topics above is
possibly overly ambitious, such that the scope needs to be further
restricted to just the key assumptions that might provide a causal explanation, rather than just mathematical models. In this
context, the first causal assumption is that a wave model must explain the nature of the wave media and how it might
propagate energy in space and time. While the nature of this wave media might be speculative, if a causal rationale can be
forwarded, the discussion may then move to the assumptions surrounding wave propagation and various Doppler effects,
which are grounded in known wave mechanics. However, as highlighted in the discussion of concepts, the LaFreniere electron
model proceeds on the basic idea of wave superposition, which then leads to the possibility of standing waves that can be
subject to length contraction. The assumption that length contraction may be linked to a causal mechanism is clearly of key
importance as it might possibly explain the null results of the Michelson-Morley experiment. However, a physical rationalisation
of length contraction might also provide a causal mechanism by which time dilation may manifest itself as a comparative
measure of time in the moving and stationary frame, although a wave model implicitly requires the stationary frame to be
relative to the wave media. Of course, length contraction and time dilation are also key assumptions of the Lorentz transforms,
which Einstein used to underpin the initial publication of special relativity in 1905, although the causal mechanisms of these
effects appear to have remained speculative at best. However, despite any obvious causal explanation of length contraction
and time dilation, the Lorentz transform and Einstein’s theory of relativity, both special and general, have become accepted
science and based on the null results of the Michelson-Morley experiment, it was assumed by many that the need for a wave
media had also been negated.
Note: It is highlighted that while all the following discussions, as outlined above, are speculative, they are all proceeding
on the basis of trying to justify some form of wave model. However, an attempt is being made to link these assumptions
to some potential causal mechanisms and not to be reliant on mathematical logic alone. While these assumptions may
ultimately challenge some of the interpretations of accepted science, they do not necessarily refute the observation
evidence on which mainstream science has been established.
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The discussion of the nature of light may initially appear somewhat
problematic within the LaFreniere wave model, because it is assumed to
be predicated on a longitudinal wave propagating through 3D space,
analogous to sound waves through air. However, accepted descriptions
of electromagnetics, i.e. light, waves are transverse in nature, such that
we might have to question whether they are fundamental waves or
simply an emergent waveform linked to more fundamental mechanisms.
We might simply attempt to illustrate how transverse EM waves might
be a product of a longitudinal wave structure vibrating vertically in space
as shown left, although this is purely speculative at this stage. However,
there are many other assumptions surrounding the nature of light, i.e. its
wave-particle duality, which would need further explanation within a
wave model, although there is one other issue that is of particular relevance to general relativity, i.e.
Does gravity cause light to bend along a geodesic curvature of space-time?
This may be a fundamental assumption of general relativity, which a wave model may need to challenge. The previous
assumption that standing wave compression may provide a causal explanation of length contraction does not necessarily lead
to the idea of space-time curvature of general relativity or the wholesale expansion of space, as assumed by accepted
cosmology. If standing wave structures form the basis of matter waves, as described by deBroglie, which can be compressed,
then the idea of length contraction may be pursued. However, length contraction does not correspond to space contraction in
special relativity and therefore might question the mechanism by which space is assumed to be subject to curvature in the
presence of a gravitational field. Of course, if this curvature is questioned, then another explanation of the observational data
that supports the idea that the path of light is affected by gravity is required. Again, while simply a speculative assumption, the
idea of refraction might be considered, if it is accepted that space is not a perfect vacuum, where the speed of light [c=1], but
rather a media of propagation that varies in optical density, such that light can be refracted around mass objects, because it
propagates through regions of space with different optical density that affects the velocity of light.
But how might a wave model quantify the idea of length and time?
If, at the most fundamental level of the universe, only waves exist, then any measure of length between two points in space
might only be quantified in terms of the relative wavelengths of the waves that underpin the structure of matter. Likewise, time
may also only be perceived in terms of the number of wave cycles, i.e. frequency, relative to each other. Of course, such
concepts may be far from obvious, or even useful, at the macroscopic scale of people, who prefer the more convenient
concepts of length and time inferred from rulers and clocks. However, it is possible that this assumption could provide some
insight as to why both length and time are relative concepts.
Note: At this point, this discussion has simply introduced a range of possible assumptions, which might help a wave
model provide a description of physical reality subject to cause and effect. Of course, at this stage, such assumptions
have to be seen as speculative in the face of what appears to be substantive empirical evidence in support of accepted
science.
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1.1.2.1

Wave Media

It might be realised that one of the fundamental assumptions of a causal wave model is the need for a wave media, which can
transport energy in 3D space as a function of time. However, the nature of this wave media has been described in many ways,
i.e. as a distortion of space, as a fundamental electromagnetic field, as a
multitude of different quantum fields or even possibly as a superfluid that
can isolate angular momentum.
Note: To be honest, this discussion will not make any real reference
to LaFreniere’s page ‘The Aether’ as it appears to be more focused
on the historic description of the ‘Aether’ and the ‘virtual aether’ of his simulated space. Equally, this discussion prefers
to use the term ‘ether’ or simply ‘space’ to describe the wave media under review, as it hopefully avoids some of the
historic ambiguity surrounding the ‘luminiferous aether’.
This discussion will focus on the idea that space itself is the fundamental media of wave propagation. While accepting that this
is a speculative idea, it would appear that even accepted science suggests that space can be subject to a relativistic ‘curvature’
as well as cosmological ‘expansion’. In this respect, the current discussion may be far more modest in its speculation as it may
only imply a microscopically small quantum distortion of the fabric of space, sufficient to propagate waves. However, we will
start by simply questioning whether space is a continuous or discrete wave media. Initially, most wave models might assume
space to be a propagation media that is essentially continuous rather than discrete in nature. For example, in the macroscopic
world, the propagation of 2D surface waves in the media of water appears continuous, although we know that this media is
discrete in terms of its molecular structure. Equally, we understand that the propagation of 3D sound waves in the media of air
also depends on a molecular granularity inherent within this media. Of course, in the case of molecules, these points of
oscillations are also connected by bonds that represent an elasticity [k] within the media that allows energy to propagate.
But how might space have some form of granularity?
While there is no obvious granular structure of space, we might speculate that should any granularity exist, it may have to be
associated with the most fundamental level of physical existence. In terms of the Planck scale, there is a minimum limit to
length, i.e. the Planck length, which might then define a minimal Planck volume as the smallest unit of space – see discussion of
Planck scale for more details. If this were the case, these ‘granules’ of space might be modelled as an interconnected set of
harmonic oscillators, where the displacement amplitude [A] from some equilibrium state would be proportional to the
potential energy being transported by a wave. While this granularity of space might be pure speculation, any wave model will
require a causal mechanism by which scalar potential energy [Ep] can be propagated through space as a function of time. While
both the LaFreniere and Wolff wave models make the assumption that the media of space is capable of propagating waves,
there is an issue, which may require space to have some form of granularity, if it is to be resolved.
Note: Today, one of the biggest numerical conflicts in physics is the approximate 10120 difference between the critical
energy density of the universe, i.e. 10-9 J/m3 obtained from general relativity (GR) and the energy density of the vacuum
obtained from quantum mechanics (QM) and its related fields. Names such as vacuum energy, zero-point energy or even
vacuum fluctuations are all used to represent an implied energy density of about 10 113J/m3. The 10120 difference
between these two numbers is usually believed to require a mathematical resolution known as renormalisation, which it
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is assumed eliminates the implied energy density of the vacuum. Aspects of this issue have also been discussed under a
second heading of renormalisation.
However, in the current speculative context of the wave models being discussed, space is assumed to be the media of wave
propagation. From this perspective, the square of the wave amplitude [A 2] would be proportional to the energy required to
distort the medium of space at a given point. However, we might expand this idea based on the assumption that wave energy
conforms to [1], which suggests a functional dependence on both amplitude [A] and frequency [f].
[1]

 kg.m2
1

1  2
EP = kA2  mf 2 A2 =  kg
m = Joules = ( h ) f = 
 s

 s2
s
s2 




(

)

Note: In [1], we might see how the Planck constant [h] could obscure the need for any wave amplitude [A2] or the second
component of frequency [f]. It might also be highlighted that the equation [E=hf] appears to provide no causal
explanation of how energy [E] propagates or why it is a function of only frequency.
The first part of the expression, i.e. [kA2], is normally associated with Hooke’s law, where [k] is typically defined in terms of the
elastic constant of a spring. However, for [k] to help define the energy as a function of an offset amplitude [A], we might initially
associate [k] with a mass-frequency of oscillation, i.e. [mf2], where any numeric factors will be ignored for the purpose of this
general outline. However, we might also assume that any space wave media model would have to operate on a scale that is
much smaller than anything suggested by the Compton wavelength of an electron, e.g. [10-12 metres].
Note: Various estimates for the radius of an electron exist over 7 orders of magnitude from [10-11m] to [10-18m].
Therefore, as a starting point, we might recognise that the granularity of space would have to be much smaller than the
electron radius. However, while the LaFreniere and Wolff models only address the issue of an electron wave structure, if
a neutrino is also a ‘particle’ within the accepted model, which has a near-zero mass, we may need to consider the
granularity of space existing on an equally smaller distance scale.
Based on the note above, the granularity of space might have to be conceived in terms of the smallest scale recognised by
physics, i.e. the Planck scale. If so, the Planck volume would be the smallest 3D granularity of space based on the Planck length,
i.e. (10-35m)3, where the energy of a harmonic oscillating granule of space would be a function of frequency [f] and amplitude
[A], as defined in [1].
Note: As a slight aside at this point, if we assume the velocity [c] of any wave through this media to be constant in all
reference frames, the relativistic effects of time dilation and length contraction may only be perceived at some higher
frame of reference moving with a velocity [v] with respect to the wave media, even though this may not be realised.
What else might any wave model require of its wave media?
As outlined, we are proceeding on the assumption that the ‘granules’ of space can be modelled as an interconnected set of
harmonic oscillators, where the displacement amplitude [A] from some equilibrium state is proportional to the potential energy
being transported by the wave. So, while the granularity of space might be questionable, the idea is proceeding on the
fundamental assumption that any wave model will require a causal mechanism by which scalar potential energy [Ep] can be
propagated through space as a function of time.
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Might we make some initial estimate about the size of these space ‘granules’?
In response to the question above, we might make a speculative ballpark calculation, although still anchored to the accepted
idea of the Planck scale. We will start by defining a conceptual Planck particle as one that has the maximum energy density of a
blackhole, but with a Schwarzschild radius [Rs] equal the Planck length [Lp]. At this stage, it is highlighted that there is no
obvious physical justification of the Planck length, other than it is the minimal product of the three most fundamental
constants, i.e. [c, h & G]. However, if the Planck length is the smallest length that has any physical meaning, we might consider
the Planck volume to be the smallest granule of 3D space. Some attempt is now made to quantify this assumption.

Planck Length [Lp ] =

[2]

G
c3

= 1.616*10-35 metres

Schwarschild Radius [Rs ] =

GmP
c2

= LP

(

-35
* 2.998*108
R c2
L c 2 1.616*10
Planck mass [mP ] = S
 P
=
G
G
6.673*10-11

(

Planck Energy [EP ] = mP c 2 = 2.176*10-8 * 2.998*108

)

2

)

2

= 2.176*10-8 kg

= 1.956*109 Joules

Again, no justification of the Planck length will be made, but is used to help define the Planck mass [mP] and Planck energy [EP]
associated with a black-hole with a radius defined by the Planck length [L P], although a factor of 2 is missing from the
Schwarzschild radius equation. However, from these figures we might estimate one extreme of energy density [E] by confining
this energy within the smallest Planck volume [Vp] based on the Planck length.
3

[3]

Planck = Volume [Vp] = ( Lp ) = 4.22*10-105metres3
Planck Energy [EP ] = 1.956 *109 Joules
Planck Energy − Density [E  ] =

EP
1.956 *109
=
= 4.633 *10113 Joules / m3
VP
4.22*10-105

From [3], we might see a correlation of the Planck energy-density being in the region of [10113 J/m3], which is in the same
ballpark as the energy-density assumed by quantum theory. However, we might go one-step further in these ballpark estimates
by trying to compare the Planck Energy [Ep] estimated above with the Planck energy equation [E=hf], where frequency is
correlated to Planck Time [Tp].
Planck Energy [EP ] = 1.956 *109 Joules

[4]

Planck Constant [ ] = 1.055 *10-34 Joules.Seconds
Planck Time [Tp] = 5.391*10-44 seconds
Planck Energy [E = f ] =

1.055*10-34
5.391*10-44

= 1.956*109 Joules

Based on [3] and [4], it might be suggested that the Planck volume [Vp] may represent the smallest granularity of space and the
largest possible energy [Ep] that can be supported within this wave media model. However, while this figure broadly aligns to
the energy-density defined by quantum theory, it is not supported by general relativity and the observational estimates of
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cosmology, which differ by some 10122 based on a figure of 10-9J/m3 in comparison to the 10113J/m3 estimated in [3]. So, while
the figures in [2], [3] and [4] are not necessarily supported by empirical verification, it might be highlighted that we are initially
proceeding on the same mathematical assumptions as the quantum model.
What other assumptions might we make about space as a wave media?
Before we begin to consider this question, we might introduce a few fundamental concepts, first by introducing the idea of
intensity [I] in two equally equivalent forms:
[5]

Intensity [I] =

 m2 kg   1   m  kg
Power  m2 kg   1  kg
Energy
=
=

* velocity = 
=


 s3   m2  s3
 s2   m3   s  s3
Area
Volume





In terms of the speculative wave media model being outlined, we are assuming that wave energy has to be transported by the
oscillations of the granules of space. If so, then the potential energy being transferred by the wave must have some correlation
to the kinetic oscillating energy of these conceptual ‘granules’ of space, i.e. the displacement velocity [v], such that we might
try to quantify the energy component in [5] as follows:
2

[6]

Energy [E ] =

1
1
2
 m
mv 2  m ( Af ) = kg  
2
2
 s 

Energy
E 1m
=
=
( Af )2
Volume V 2 V

The first step in [6] possibly needs some explanation and justification. In terms of the conceptual oscillation of a ‘granule’ of
space, the velocity [v] in [6] would relate to the velocity [v] of oscillation, not the wave velocity [c]. As such, [v] is a function of
wave amplitude [A] and frequency [f] of oscillation. If so, we might now substitute [6] back into the energy form shown in [5],
such that we might define the intensity of a wave with amplitude [A] and frequency [f].

[7]

2

 kg m  m
mc
kg
E 
Wave Intensity [I ] =   c =
( Af )2 =  3 s   s  = 3
2V
V 
s
m
 

Pursuing this line of speculation, we might continue by introducing the idea of a wave impedance [Z], which we shall initially
describe as the ‘resistance’ of the media to a longitudinal wave motion in a 3D wave media. Based on the idea of specific
acoustic impedance, we might also consider a relationship between pressure [P] and the velocity of a wave [c]. While this
model is essentially an acoustic wave model, 3D sound waves are also longitudinal and non-dispersive, which propagate
through a 3D media. In this context, we might extend the idea of impedance [Z] to the media of space.
[8]

Impedance [Z] =

Pressure  Force   1   kg.m 1   s 
kg
=
  =
  = 
c
 Area   c   s2 m2   m  m2 s

Note: By way of a general description, when an oscillating source propagates waves into the media, the media opposes
the immediate propagation velocity [c] of the wave in terms of an impedance [Z]. As such, the wave needs a pressure [P]
or energy [E], which can be translated into a force/area or energy/volume. However, this description might also be
related to the idea of stiffness [K], if defined in terms of a displacement [d] of the media when subject to a force [F].
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As indicated, we might attempt to quantify another attribute of the wave media in terms of stiffness [K] as follows:
[9]

Stiffness [K] =

 m.kg 1  kg
Force
=
=
displacement  s2 m  s2

At this point, we might consider the possibility of combining the definitions of wave intensity [I] and wave impedance [Z] in [7]
and [8] as follows, where any numeric values have been dropped in order to simply focus on the variables.

[10]

2

kg  m 
kg
2
2
 mc 
Wave Intensity [I ] = 
 ( Af )  Z ( Af ) = 2  s  = 3
 V 
m s 
s

While recognising that we have probably push speculation beyond its limits, we might still consider some of the possible
implications stemming from this conceptual wave media model. However, having reached this point, it is recognised that there
are no obvious values to substitute into the equations outlined, such that we cannot really quantify any of the key attributes of
the wave media, as defined. Of course, we might return to some of the initial Planck scale assumptions underpinning [2], [3]
and [4], which suggested a possible causal resolution of the renormalisation issue that divides quantum theory and general
relativity. Given that this wave media model is predicated on Planck scale assumptions, we might relate the parameters in [7],
[8] and [9] to other Planck parameters starting with wave intensity [I] as defined in [7].
[11]

E
Wave Intensity [I] =  P
 VP

 1.956 *109 

 2.998 *108 = 1.389*10122kg/s3
 c = 
−105 

 4.222 *10


Here we see energy-density [E/V] defined in terms of the Planck energy [Ep] and Planck volume [Vp] multiplied by the wave
propagation velocity [c]. While it is recognised that these figures might appear ridiculously large, such numbers are simply
derived from the extremes of the Planck scale, which appear to be generally supported by quantum theory. We might now take
the same approach with the impedance [Z] as defined in [8].
[12]

 Fp  1
1.210 *1044
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Impedance [Z] = 
=
= 1.546*10105

2
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−
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Finally, we will attempt to defined the stiffness [K] of the wave media as follows.
[13]

Stiffness [K] =

Fp 1.210 *1044
kg
=
= 7.489*1078
Lp 1.616*10−35
s2

Note: Given the extremely large figure for stiffness [K] in [13], we might comment on the apparent contradiction of the
wave media of space, which while appearing to be extraordinarily ‘stiff’ is often described as ephemeral in terms of any
obvious physical ‘substance’. However, in the context of the WSE model, everything exists as a wave structure
dependent on the attributes of a wave media, as generally defined in terms of intensity, impedance and stiffness. As
such, these wave structures may be unaware of any underlying wave media attributes being an obstacle to propagation,
as they are simply a prerequisite necessity. If so, the wave media might indeed be perceived as having no substance as it
exists on a level that we have no direct perception.

41 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

Having quantify some highly speculative values for [I] and [Z], based on the Planck scale parameters, we might now transpose
the basic formulation of [I] in [10] in terms of the two remaining unknown parameters, i.e. wave amplitude and frequency.
[14]

I

2

I = Z ( Af )  Amplitude [A] =

f 2Z

metres or frequency [ f ] =

I
A2 Z

Hz

Clearly, we do not know the values of either the wave amplitude [A] or frequency [f], although we might initially consider the
broad frequency spectrum of electromagnetic waves from gamma waves [300*1018Hz] through to the bottom end of radio
waves [3*103Hz], such that we might consider the amplitude [A] suggested by these frequencies based on [14].

Gamma Amplitude [A] =

[15]

Radio

Amplitude [A] =

I
f 2Z

I

=

=

2

f Z

1.390 *10122

(

300 *1018

)

2

*1.545*10105

1.390 *10122

(3 *10 )
3

2

105

= 1.000 *10−12 metres

= 1.000 *105 metres

*1.545*10

In [15], we first see an estimate of the distortion amplitude [A] of the space
wave media for gamma frequencies, the scale of which we might initially
entertain. However, the idea of a distortion of the space media being in the
order of 10,000 metres for radio waves has to be questioned. If so, we need
to consider the possibility that the propagation of an electromagnetic wave
operates on an entirely different scale via a different mechanism. In this
context, it might be highlighted that the wave model, as outlined, has only
assumed that the standing waves that form ‘particles’ are predicated on
longitudinal waves propagating through 3D space, which do not appear to
directly explain transverse nature of EM waves. In terms of Maxwell’s
equations, electromagnetic waves are assumed to be transverse waves, which
propagate through an EM field having been sourced by an oscillating charged particle. While we will not focus on this issue at
the moment, the diagram above might suggest how a standing matter wave, i.e. a vibrating charged particle, constructed of
longitudinal waves, might generate a transverse wave on a completely different scale, if oscillating vertically about a point in
space. If so, the frequencies used in [15] would not provide any indication of the wave amplitude of the underlying matter
waves.
However, might we still consider [14] to determine frequency if we assume a matter wave amplitude?
Of course, in order to attempt any sort of answer to this question, we would require an amplitude [A], which for speculative
purposes we might align to the Planck length as follows.
[16]

frequency [ f ] =

I
A2 Z

Hz =
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In essence, the answer in [16] simply turns out to be related to the inverse value of minimal Planck time. This is not really so
surprising given the circular nature of so many of the Planck parameters based on only 3 constants, i.e. [c, G and h]. However,
while we need to consider any estimate of the frequency associated with any fundamental matter waves with extreme caution,
if not scepticism, we might consider some tangential arguments. Within Bohr’s atomic model, the first orbital is determined to
have an energy [E=13.6eV], which if equated to the Planck energy equation [E=hf] would translate to a frequency [f=2.42*1014
Hz] and a wavelength [λ=1.24*10-06m] based on [λ=c/f].
Note: It is recognised that the Bohr model was an initial and overly simplistic particle model. Equally, as already
indicated, estimates for the radius of an electron exist over 7 orders of magnitude from [10 -11m] to [10-18m], such that
we should be cautious of any estimated figures associated with an electron.
The frequency suggested above for the electron also ignores any wave structure that might possibly be needed to support a
‘particle’ like the neutrino, which we might assume has a much smaller defined radius, which would have to be supported by
the granularity of space. So, while the figure in [16] may be completely wrong, it might only be suggesting that the granularity
of space, as a wave media, has to exist on the most fundamental level of existence, i.e. the Planck scale. Of course, if this were
the case, we might then have to question whether the electron wave models of both LaFreniere and Wolff would need to be
revised or depend on some form of sub-structure not yet considered – see POU model for alternative outline.
Note: While this discussion has alluded to the possibility of some Planck scale distortion of space in order to support
wave propagation, it does not necessarily explain the large-scale curvature of space-time assumed by general relativity
or the wholesale expansion of space assumed by cosmology. However, the wave media model might be used to explain
the Planck scale itself, if it represents the smallest units of distance and time, which are actually realised in terms of
wavelength and frequency. Of course, we might recognise that the granularity suggested may only be another
mathematical model of space, such that the physical reality of space may yet be shown to be essentially continuous,
while still allowing Planck scale distortions.
In equation [1], there was a suggestion that a granule of space might be modelled as a harmonic oscillator based on Hooke’s
law, as now repeated in [17].
[17]

(

)

EP = kA2  mf 2 A2

However, there is an implication in [17] that may not be immediately obvious. If we equate the elasticity constant [k] to massfrequency [mf2], where mass [m] might be re-interpreted as some form of energy concentration, i.e. [E=mc 2], which differs
from a point of undisturbed equilibrium, we might ask whether this granule of space would be subject to a gravitational force?
This issue is raised because it might suggest that space can be subject to a large wholesale distortion around some large
gravitational mass [M]. However, having simply raised this speculative idea, it will not be pursued at this stage.
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1.1.2.2

Doppler Effects

While the idea of a Doppler effect is often introduced in terms of the sound or pitch of a train whistle as it approaches and
leaves a station, there are many different configurations and interpretations that surround this effect. While the goal of the
section of this discussion is not to discuss all in detail, it will attempt to consolidate the basic equations associated with each
and draw some comparative conclusions on the effect of each on wavelength.
What, in basic terms, is a Doppler effect?
As per the train example above, it is the train moving with velocity [v] and being the source of the sound waves. We shall
assume that all waves propagate through the wave media with a unity velocity [c=1], irrespective of the type of media, but
where the wavelength [λ] of the waves propagating through the media becomes a function of the velocity [v] of the wave
source.
Note: In the context of the wave models being discussed, we might attempt to minimize the number of media types to
those that support matter waves, where the media is space, and sound waves, where the media is air. In this reduced
and speculative context, we might assume that both types of waves, i.e. matter and sound, propagate through a 3D
wave media as longitudinal waves, where the media is non-dispersive, such that waves of different frequencies all
propagate with velocity [c=1].
However, while wavelength is a function of the velocity [v] of the wave source, its measure is also a function of an angle [ϴ]
with respect to the axis of motion. If we only consider the source has velocity [v 1], then the Doppler effect will be described as
the ‘normal doppler effect’, where the effects of any wavelength change propagates through the reference frame of the wave
media. However, there is another type of Doppler effect, which will be described as the ‘virtual Doppler effect’ that is
associated with a perceived wavelength change, if the receiver of the waves has a velocity [v2]. At this point, it will simply be
highlighted the potential characterization of a Doppler effect may be described in a number of ways.
•
•
•
•

1.1.2.2.1

Normal Doppler Effect
Composite Doppler Effect
Virtual Doppler Effect
Lorentz Doppler Effect

Normal Doppler Effect

Unless otherwise stated, this first set of discussions about variations of
the Doppler effect are restricted to sound waves through the media of
air, i.e. acoustic waves. As outlined, this effect is observed in the wave
media where the source of the waves is moving with velocity [v1], where we shall initially assume the receiver to be stationary,
i.e. [v2=0], with respect to the wave media. The diagram above is taken from the LaFreniere webpage discussing the Doppler
effect and quantifies the change in wavelength [λφ] based on the following equation.
[1]

Doppler []:  =  (1 −  cos  )
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However, an examination of the previous diagram shows that the angle [φ] is with respect to the origin and not the current
position of the source signified by the black dot to the right of the centre. Further examination of this diagram also shows the
wavelength [λφ] only applies to outer separation of the two off-centre
circles, such that we might question the usefulness of this view. However,
searching the Internet for references on the Doppler effect generally only
focus on the simplified formulation for the forward [λF] and backward [λB]
wavelengths with little often said about the angle [φ], let alone the angle [ϴ]
with respect to the moving source. Therefore, this discussion will first focus
on a simulation, see 94.1.bas, that does not use any equations to plot the
normal Doppler effect, as shown right.
So how is this simulation created?
Basically, the simulation is simply drawing a circle every 20 units of time [t],
indicated top right. Each circle is centred on the current position of the
source at time [t], i.e. the black dot to right of the centre, which has a
velocity [β=0.5] and expands by the speed [c], again as a function of time [t]. However, the simulation is now showing angles [ϴ]
with respect to the moving source, i.e. the black forward [0o] and backward [180o] paths along the x-axis, the red vertical [90o]
y-axis plus the blue [60o] and green [120o] axes. It is highlighted that the distance between each circle is now the same and
represents the change in wavelength [λϴ], not [λφ], associated with the normal Doppler effect. The wavelength factor for the
angles [ϴ] described above shown in the simulation bottom-left, which are calculated based on the equation in [2].
[2]

1 = 0  1 −  2 sin2  − (v * c os  ) 



While the derivation and explanation of the equation in [2] will be detailed in the Ivanov Waves discussion, the following table
now shows all values of the change in wavelength determined as a function of angle [ϴ].
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0.883

-0.342

1.054

0.5

30

0.524

0.250

0.866

0.535

120

2.094

0.750

-0.500

1.151

0.5

40

0.698

0.413

0.766

0.564

130

2.269

0.587

-0.643

1.245

0.5

50

0.873

0.587

0.643

0.602

140

2.443

0.413

-0.766

1.330

0.5

60

1.047

0.750

0.500

0.651

150

2.618

0.250

-0.866

1.401

0.5

70

1.222

0.883

0.342

0.712

160

2.793

0.117

-0.940

1.455

0.5

80

1.396

0.970

0.174

0.784

170

2.967

0.030

-0.985

1.489

0.5

90

1.571

1.000

0.000

0.866

180

3.142

0.000

-1.000

1.500

Note: Although, LaFreniere labels this to be the relative Doppler effect, it practical terms it is the normal Doppler effect
for sound waves, which conforms to the Ivanov wave transforms.
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1.1.2.2.2

Composite Doppler Effect

As outlined, the normal Doppler effect is associated with the change in wavelength caused by velocity [vS] of the wave source.
However, we might attempt to generalise some of the equations that apply to sound waves, starting with the relationship
between frequency [f] and wavelength [λ], although if [c] is an attribute of the wave media, then wavelength [λ] becomes a
function of [c] and [f] as shown in [3].
[3]

c = f   =

c
f

If all waves propagate with [c=1] through the wave media, the normal Doppler effect leads to a change in the wavelength [λ],
while frequency remains synchronised to the source, as represented by [4], where [vs] is the source velocity.

( c  vS ) c
x
= ( c  vS ) = fS M  R =
=
t
fS
fS

[4]

 vS 
1 
 = S (1  S )
c 


In [4], we are only describing the normal Doppler effect in terms of the
forward and backward wavelengths, when the source is moving with
velocity [vS] along the axis of motion. However, at this point, we might consider the total path between sender and receiver,
where the sender [S] is simply the source of the waves, which propagate through the wave media [M] towards the receiver [R].
As such, we might recognise that the wave really only exists in the media, where the sender and receiver interpret the wave in
terms of its perceived attributes of frequency [f] and wavelength [λ], which are a function of velocity [β S, βR]. So, in this context,
the sender is only the source of the oscillating frequency [fS], which then propagates outwards into the media with velocity
[c=1] with the wave attributes of frequency [fM] and wavelength [λM].
Note: It is highlighted that the frequency [fS] of the wave must remain synchronised at both the sender and receiver,
which is why [4] shows the change in wavelength [λM] caused by the velocity [βS] of the sender.
Finally, at the receiver, the wave attributes are interpreted as a function of the receiver velocity [βR], where without knowledge
of its velocity with respect to the wave media, as per special relativity, the wave attributes might be calculated on the basis of
equation [3]. It might also be highlighted that time dilation, also required by special relativity, would affect the measurement of
time [t’] in any moving frame, although this is not an issue for the sound wave example being considered. Having clarified the
various reference frames under consideration, we might now extend [4] to account for the velocity of both the sender and
receiver.

[5]

R (1  R ) = S (1  S )  R = S

(1  S )
(1  R )

If we consider [5] in terms of a person travelling on the train, where [β S=βR], we might realise that while the normal Doppler
effect exists in the wave media, the velocity of the receiver cancels this effect, i.e. the change in the pitch of the train whistle is
only heard on the platform by a stationary observer. However, there are many permutations of sender [β S] and receiver [βR]
velocities, both in terms of magnitude and direction that change the scope of the Doppler effect, which are generally
summarised in the following table.
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λS

βS

βR

λR

1

0

0

1.000

1

0.5

0

0.500

1

-0.5

0

1.500

1

0

0.5

2.000

1

0

-0.5

0.667

If [βS=βR=0] then there is no perceived Doppler effect. If [βS=±0.5] then the previous outlined of the normal Doppler effect
apply, which propagates through the wave media towards the receiver. However, the last two options suggest a change in the
received wavelength [λR] that are dependent on the receiver velocity [βR], which will now be described in terms of the virtual
Doppler effect.
1.1.2.2.3

Virtual Doppler effect

If we simply consider the forward and backward virtual wavelengths, when the source is stationary, then equation [5] reduces
to the following form:
[6]

R (1  R ) = S (1   S )  R =

S

(1 − R )

Based on the default sign of [βR] in [6], the positive value of [βR=0.5] indicates the receiver is moving away from the wave
source at half the wave velocity [c=1] propagating through the media toward the receiver with velocity [c-v=0.5]. Likewise,
when the value of [βR=-0.5] is negative, the receiver is moving towards the wave source with velocity [c+v=1.5].

1.1.2.2.4

λS

βS

βR

λR

1

0

0.5

2.000

1

0

-0.5

0.667

Lorentz Doppler Effect

In the previous sections of this discussion, the examples have been constrained to sound waves, such that there are no
relativistic effects, specifically time dilation, associated with the velocity of either the source or the receiver. In this context, the
normal Doppler effect for sound waves was associated with the Ivanov transforms – see Ivanov Waves for details. However,
consideration of relativistic effects, which might apply to LaFreniere’s electron model, suggests that the Ivanov transforms have
to be modified to account for time dilation, although we may need to later question whether there is any causal mechanism to
justify this change. However, we will start by simply comparing the Ivanov and Lorentz transforms as shown in [7].

Ivanov : x ' =

x − vt
1 − 2

;

y' =

[7]
Lorentz : x ' =

x − vt
1− 

2

y
1 − 2

;

z' =

z
1 − 2

;

t'= t

t−
;

y ' = y;

z' = z;
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While a more detailed analysis of the Lorentz transform will be
deferred to a later discussion, we might initially compared the
two variant simulations, see 94.2.bas, showing both the Ivanov
and Lorentz Doppler effects, when the source velocity [βS=0.5].
In the Ivanov simulation left, we see the source frequency
[f1=0.02], which based on [λ=c/f1] translates into a wavelength
[λ=50] being propagated into the wave media, although the
actual wavelength is a function of the source velocity [β=0.5] and
angle [ϴ]. If we now assume that the wave source in the Lorentz
simulation, right, is subject to time dilation, then the frequency
[f1=0.02] is reduced to [f2=0.017], which in-turn effects the
wavelength [λ=57.73] propagated into the wave media, although
this is again a function of the source velocity [β=0.5] and angle [ϴ].
Note: The red grid lines in the Ivanov and Lorentz models reflect the half-wavelength [l1=50/2] and [l2=57.73/2]. In the
Ivanov model left, we see the calculation results of wavelength [l1’] are expressed as an absolute figure and as a ratio of
[l1]. As we might expect, this ratio conforms to the Ivanov transforms. While, in the Lorentz model right, the calculation
results of the wavelength [l2’] are expressed as an absolute figure, but the ratio figures are with respect to [l1], not [l2]. In
fact, if the ratio were calculated with respect to [l2], the ratio figures would align to the Lorentz transforms. Why?
Let us try to consider the ‘why’ question raised in the note above. First, we might illustrate how frequency [f2] and wavelength
[λ2] are calculated from the Lorentz factor [g], based on [8], which is normally associated with special relativity.

[8]

 =

v
t
1
= 0.5  g = 1 −  2 = 0.866  t ' = =
= 1.154
c
g 0.866

f2 =

f1
0.02
=
t ' 1.154

= 0.017;

2 =

c
1
=
= 57.73
f2 0.017

Based on [8], we see that time dilation affects the rate of time in the frame moving
relative to the wave media. Why this might be so will be deferred to later discussions.
For now, we might simply accept the assumption of time dilation such that the source
frequency changes from [f1] to [f2], which in-turn leads to the change in wavelength
from [λ1] to [λ2], as per [8]. However, if we now subject these figures to the Ivanov
transforms, as per the animation right, we get the same figures as the Lorentz Doppler
effects, shown right in the previous animation above. If this is the case, it appears that
the Lorentz transforms are only showing the change in wavelength relative to the
conceptual wavelength at the source, i.e. [l1=c/f1=50] and not the actual wavelength
[l2=c/gf1=57.73] propagating through the wave media.
Note: While possibly too early to reach any definitive conclusions, we appear to have only a Doppler effect, which we
might sub-divide in terms of a normal and virtual effect based on the relative velocity of the source and/or receiver of
the waves. The normal Doppler effect is explained by the Ivanov transforms, which if first subject to time dilation, yields
the same results as the Lorentz transforms.
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While the previous results need to be reviewed further in the subsequent discussion entitled Ivanov Waves and Lorentz
Transforms, we might table some issues for consideration. Special relativity rests on the assumptions underpinning the Lorentz
transforms, which require length contraction and time dilation. In the context of the following discussion of Ivanov Waves, the
idea of standing wave compression might provide the basis of a possible causal mechanism for length contraction, although the
Ivanov transforms in [7] make no reference to time dilation. However, while the Lorentz transforms, also shown in [7], allude to
time dilation, Lorentz never provided any causal explanation of how this might occur. In fact, Lorentz only interpreted the
requirement for time dilation as a mathematical requirement, such that time dilation in the LaFreniere electron model is still an
open issue. In addition, the previous simulations possibly suggest that the Ivanov transforms may be the more fundamental set
of equations as they appear to reflect the change in wavelength with velocity [β] and angle [ϴ] with to [l2=57.73], which
corresponds to the time dilated frequency [f2=0.017].
Note: While this discussion will not pursue these issues any further at this point, it might highlight one further issue that
needs to be considered. The simulations presented correspond to the absolute frame of reference with respect to the
wave media. Of course, special relativity proceeds on the assumption that this reference frame does not exist, see
Michelson-Morley experiment for more details, such that any observer comoving with the source will be subject to time
dilation, although they will not perceive the effect. In this context, the Lorentz transforms are the translation between
any two arbitrary inertial reference frames, where one assumes itself to be the stationary frame.
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1.1.2.3

Ivanov Waves
Note: The previous discussion of the normal Doppler effect made reference to this discussion for a mathematical
derivation of an equation that explains how the wavelength associated with the normal Doppler effect changes as a
function of the angle [ϴ] from the source of the outgoing waves. However, the initial part of this discussion will first
focus on the idea of compressed standing waves, which result from the Doppler effect.

The 1D simulations shown below, left and right, differ only in the velocity [β=0] and [β=0.5] of the moving frame. The red and
green waves are stationary sources positioned outside the moving frame, e.g. at [A] and [B], while the moving frame is
represented by the outlined box drawn in grey. In the case of [β=0], we are effectively perceiving the standing wave in a
stationary frame that extends between [A] and [B]. In the case of [β=0.5], the change in the structure of the standing wave is
only perceived by a comoving observer passing through the stationary standing wave with velocity [β=0.5] from right to left.

Note: The top red bar in each simulation – see 92.1.bas, represents the original wavelength, below which is the
compressed wavelength of the lower black standing wave. These two figures are the same in the stationary frame but
differ in the moving frame. However, later discussions will come to consider whether the compression of the standing
wave might explain length contraction in the moving frame. However, at this point, it will simply be highlighted that the
compression of the standing wave right does not imply any space contraction between [A] and [B], simply that more
standing wave nodes fit between [A] and [B] due to the wavelength compression. The implication of this may be a point
of consideration in later discussion.
The bottom section of both these simulations is the resulting standing wave in black, which over time traces out the timeaggregated waveform shown in grey. As indicated in the note above, two red bars represent the measure of the standing
wavelength in the stationary frame (top) and moving frame (bottom), which is subject to a contraction as a function of velocity
[β] as further outlined in the note below.
Note: The issue of ‘who sees what’ is central to understanding the simulations and this orientation is typically defined in
terms of an ‘observer’ reference frame. In the current context, the stationary frame is always considered in respect to
the wave media, while the moving frame has some velocity [β] in respect to this frame. However, this situation is
complicated further by the fact that the source and receiver of the waves can also cause different effects, if they also
have a velocity [β] with respect to the wave media. This complication will also be outlined further in this discussion.
On examination of the two simulations above, we see that the black standing wave in the simulation right appears to be the
result of some form of amplitude modulation of the red wave by the green wave. To help clarify the scope of this amplitude
modulation, the green wave has been superimposed on the standing wave in the simulation right. While the contraction of the
time aggregated waveform can be seen and is specified in terms of the red bars, it might not be obvious as to how the numbers
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are calculated. While this will also be outlined below, it is first highlighted that the red and green waves conform to a standard
wave equation, shown in two equivalent forms, where the [±] value signifies the direction of wave propagation.
[1]

x
2

A = A0 cos 2  ft   = A0 cos (t   x ) ; where  = 2 f &  =




The simulation code uses the frequency [f] and wavelength [λ] to calculate the amplitude [A] of the red and green waves for all
values of [x] at an instant in time [t], such that it creates a frame within the simulation, which is then repeated for incrementing
time. While we might assume the red and green waves are created by some distant source, the simulation is restricted to the
finite boxed window that represents the moving frame with velocity [β]. While the red and green waves are calculated using
[1], the standing waveform is simply the addition of both these waves for all values of [x] at time [t], where the time-aggregated
standing wave is the overlay of all previous results. Therefore, it is highlighted that the results shown make no assumption
about the length contraction of the standing wave having to conform to any specific transform, such that we might analyse the
graphical results and then compare them to the calculated results of the Ivanov transforms. This will be done by making
reference to the following table after explaining how all the subscripted columns were calculated.
B

λ

λB

λF

β1

λA

λG

g1

g2

λC1

λC2

λC3

0

100

100

100

0

100

100.00

1.00

1.00

100

100

100

0.1

100

110

90

0.1

100

99.50

0.99

0.99

99

99

99

0.2

100

120

80

0.2

100

97.98

0.98

0.98

96

96

96

0.3

100

130

70

0.3

100

95.39

0.95

0.95

91

91

91

0.4

100

140

60

0.4

100

91.65

0.92

0.92

84

84

84

0.5

100

150

50

0.5

100

86.60

0.87

0.87

75

75

75

0.6

100

160

40

0.6

100

80.00

0.80

0.80

64

64

64

0.7

100

170

30

0.7

100

71.41

0.71

0.71

51

51

51

0.8

100

180

20

0.8

100

60.00

0.60

0.60

36

36

36

0.9

100

190

10

0.9

100

43.59

0.44

0.44

19

19

19

1

100

200

0

1

100

0.00

0.00

0.00

0

0

0

The two columns on the left are the variables set by the simulation, where [λ=100] is simply a wavelength selected that best
scales to the frame size. The next two columns show the backward [λ B] and forward [λB] wavelength of the red and green waves
that are a function of velocity [β=v] as highlighted in [2].

[2]

Backward : fB = f; B =
Forward:

fF = f; F =

(c+v) (1+ )
=
fB
fB
(c-v) (1- )
=
fF
fF

Note: It is highlighted that the sources of the red and green waves are both stationary with respect to the wave media
and have identical frequency [f]. This means that the peaks and troughs of the waves viewed at [A] or [B] remain
synchronise irrespective of velocity [β]. Therefore, if we then assume that the propagation velocity [c=1] remains
constant in all reference frames, then the wavelength, not frequency, must change as per [2].

51 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

The next column also shows the relative velocity [β1], but now calculated as a function of the backward [λB] and forward [λF]
wavelengths, which not unsurprisingly simply confirms the set value of [β] in column-1.
[3]

1 =

B − F
B + F

The next two columns show the calculation of the arithmetic [λA] and geometric [λG] wavelengths determined as follows:

[4]

A =

B + F
2

;

G = B F

Next come two calculations of [g] typically associated with the Lorentz factor [γ] of special relativity (SR).
[5]

g1 =

G
;
A

g2 = 1 −  2 ; where  =

v
1
and  =
c
g

Finally, there are three different calculated forms of the compressed [λ C] wavelength, which may eventually be cited as causal
justification of length contractions. However, a previous note as urged caution on this point as this idea needs to be clarified in
terms of some specific matter wave model.

[6]

C1 = g2A ;

C 2 = gG ;

 B F 

 B + F 

C3 = 2 

The results of [6] for velocity [λ=0.5] are shown to all be equal and match the value in the previous simulation right, which was
produced by the simple addition of the red and green waves. So, to summarise the first part of this discussion, the simulation
left represents a moving frame, where [β=0], such that it is effectively representing the stationary frame. In this context, the
boxed window simply represents a stationary region of the wave media through which the red and green waves are
propagating in opposite directions and producing a standing wave. The simulation right then shows a moving frame with
velocity [β=0.5], where the boxed window is approaching wave source [A] and receding from wave source [B], which accounts
for the change in the red and green wavelengths as defined by [2].
Note: it is highlighted that the perspective of the simulation left still exists in the stationary wave media between [A] and
[B]. Therefore, it is only a comoving observer that is subject to the wavelength change of the red and green waves as it
physically moves with velocity [β=0.5] through the standing wave shown left. It might also be highlighted that while [2]
suggests a change in velocity [c±v], the waves always propagate with velocity [c=1] through the wave media.
As far as it is understood, these simulations appear to conform to the general description of the practical experiments carried
out by Yuri Ivanov. However, this work led Ivanov to questioned the overall validity of the Lorentz transforms, as per the quote
below. A comparison of the two sets of transforms is given in [22], after the Ivanov equations have been derived.
“If one looks attentively at the Lorenz transformations and tries to explain from this position the phenomenon of
standing wave compression, then it is discovered that the transformations produce a contradiction with the
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phenomenon. The contradiction consists in that the compression of standing waves occurs not only along [x] axis, but
also along the [y] and [z] axis too, which runs counter to the Lorenz transformations.”
So far, the initial simulations appear to show a standing wave compression in-line with Ivanov’s transforms, not the Lorentz
transforms of SR along the x-axis. However, these initial 1D simulations have not addressed the inference that there is some
form of compression along the perpendicular [yz] axes. Therefore, we will now consider a derivation taken from the Ivanov
webpage discussing the Michelson-Morley experiment, which forwards a 2-dimensional
wave solution. This solution considers the implications of a wave propagating with
velocity [c=1] through the wave media originating at point [O], but subsequently
sourced from [N] as depicted in the diagram right. This diagram indicates that the source
is moving with a relative velocity [v] and arrives at point [N], where we wish to evaluate
the perceived velocity of the wavefronts with respect to [N] that have now reached [A]
and [B]. If an observer comoving with [N] assumes itself to be a stationary reference
frame, the distance to the wavefront at [A] is [AN] and correspondingly [BN] to [B].
Clearly, from the geometry, an observer at [N] will perceive the wavefront distances
[NA] and [NB] to be different and therefore assume two propagation velocities [c 1, c2] in
equal time [t]. So, using the diagram, we might establish some basic geometric
relationships on which to proceed.
AK = KB;

[7]

KN = v * cos ( ) ;

h = v * sin ( )

KB = c2 − h2 = c2 − v2 sin2  = c 1 −

v2
c2

sin2  = c 1 −  2 sin2 

c1 = KB − KN; c2 = KB + KN

So, based on the geometric relationships in [7], we might construct expressions for [c1, c2] as shown in [8].
c1 = c 1 −  2 sin2  − v * cos 

[8]

c2 = c 1 −  2 sin2  + v * cos 

Note: The equations in [8] conforms to equation [2] in the Doppler effect
discussion, although only the first form is cited. It may be realised that the value
of cos(ϴ) will automatically reflect a negative value when the angle exceeds
[ϴ=90o]. However, showing both forms in [8] clarifies the distinction between
waves associated with the forward and backward Doppler effects.
Of course, we can simplify the expressions in [8] for the [x,y] axes parallel and
perpendicular to [N] as shown in the diagram right, where [c1, c2] would represent the
velocities to [BX, AX] on the x-axis and, in a similar fashion, to [BY,AY] on the y-axis. We
might realise that the value of [ϴ=0o] and [ϴ=90o] then allows [8] to be simplified as
follows.
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[9]

x ( = 0 ) :

c1 = c − v;

c2 = c + v; where sin (0 ) = 0 & cos (0 ) = 1

y ( = 90 ) :

c1 = c2 = c 1 −  2

where sin ( 90 ) = 1 & cos ( 90 ) = 0

Again, some care might be needed in how the results in [8] and [9] are interpreted. From the perspective of Ivanov’s original
experiments, he was comparing the superposition of two sound waves propagating in opposite directions, where the wave
media of the air was subject to a wind velocity [w]. By arguing that this initial reference frame could be reversed, the wave
sources would now be moving with velocity [w], where the air media becomes the stationary frame. The table below shows the
results associated with [8], where the diagram right is represented by the last row.
c

β

ϴ

Rad

Sin

cos

c1

c2

1

0

0.000

0.000

1.000

1.000

1.000

1

0.5

1

0.5

0

0.000

0.000

1.000

0.500

1.500

90

1.571

1.000

0.000

0.866

0.866

1

0.5

45

0.785

0.707

0.707

0.582

1.289

The result in row-1 would represent the situation where both frames are stationary, such
that the angle [ϴ] does not have any effect, but where [β=0] leads to the unit value of [c=c1=c2=1] in all directions. In the second
and third rows, the value of [ϴ=0o] and [ϴ=90o] represent the [c1, c2] values, when measured along the [x] and [y] axes. Finally,
the last row shows the values of [c1, c2] when measured along an angle of [ϴ=45o]. However, it might be easier to visualise the
output from [8] in the following simulations corresponding to values of [β=0] and [β=0.5] – see 94.2.bas.

Again, like the first set of simulations, there is no mathematical algorithm, i.e. Ivanov, Lorentz or LaFreniere’s alpha transforms,
being applied here. Each simulation is produced only by drawing a set of circles centred on [N] and expanding with time with
velocity [ct]. The centre dot represents [O] with the black dot [N] moving along the x-axis with velocity [β], such that we get the
outward Doppler effect, as shown right. In the first simulation, there is no ambiguity of the relative positions associated with
[ϴ=0,45,90] degrees around a stationary point [N=O], although this situation requires further explanation in terms of the
simulation right, where the source of the wave from [N] is moving with velocity [β=0.5]. While this might initially be seen as an
extension of the first set of simulations, the situation is different because, unlike the first set of simulations, the source of the
waves, i.e. [N], is now moving with velocity [β>0] with respect to the wave media.
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Note: In both simulations above, we are considering the positions on the grey shaded circle, defined by positions front,
back, up and down, plus the 45o diagonals. In the second simulation right, this shaded area might be described as the
moving frame having a velocity [β=0.5], similar in scope to the MMX interferometer. From a relative perspective, the
results in the simulation left, where [β=0], have to be maintained in the moving frame simulation when [β=0.5]. How this
is achieved is outlined below.
In terms of the simulation right, we might realise that the receivers on the x-axis and y-axis are comoving with [N] with velocity
[β=0.5], which raises the issue of the normal and virtual Doppler effects – see links for more details. The simulation right shows
the normal Doppler effect, where the change in wavelength implied by [8] physically exists within the wave media, because the
wave source at [N] is moving with respect to the media. However, the virtual Doppler effect suggests that any comoving
receivers on either the [x,y] axes would see the Doppler effect reversed, such that any observer in the moving frame might
claim to be in a stationary frame, i.e. as per the view in the simulation left. This is why the comoving results in the bottom right
of the simulations are always identical and match the Ivanov result, bottom left only when [β=0].
Note: On both simulations there is a calculation of the wavefront delay to the observer positioned vertically above [N],
i.e. [ϴ=90], where all wavefronts are assumed to propagate with velocity [c=1] in both cases. However, in the simulation
right, it is clear that this vertical position in the moving frame must recede away from the origin of the wavefront at [O],
such that the propagation time to this point in the simulation differ as shown.
So, the virtual Doppler effect referenced above might reverse the change in the wavelength for an observer comoving with [N]
in the one-way case described. However, the first set of simulations have shown that a two-way propagation might result in a
standing wave compression. While this compression ‘might’ result in some form of causal explanation of length contraction, the
difference in the time delay of the wavefront will also require further consideration as there is no obvious causal mechanism to
suggest time dilation, which may allow the inertial frames to be simply reversed. With this issue noted, we will now consider
another issue within the moving frame simulation right in respect to the Ivanov results for [c1, c2] for each of the positions
under consideration, which in the current context we shall equate to a change in wavelength [λ].
Who might see the Ivanov wavelengths?
Well it cannot be a comoving observer as the virtual Doppler effect reverses the normal Doppler effect that exists in the
stationary wave media caused by source [N] moving with velocity [β]. Of course, if the Ivanov results reflect the normal Doppler
effect in the stationary wave media, as shown, then any observer would also have to be stationary with respect to this wave
media. However, this could not be a single static observer, but rather a series of multiple observers positioned in accordance to
the shift along the x-axis due to the velocity [β=0.5]. Therefore, while the Ivanov results are a valid statement of the changing
wavelengths, created by velocity [β], in the wave media, it is initially unclear how any reverse wave could be sourced to create
the compressed standing waves described in the first set of simulations.
Note: It is highlighted that while OUT waves from [N] are compressed in the forward direction, any wave received in the
reverse direction must come from another source propagating waves in the backward direction, such that the
wavelength of these waves would be stretched not compressed. In essence, the standing wave is a superposition of
waves conforming to [c1] and [c2].
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The method used to produce the two simulations above is identical to the previous, although there are now two vertical
positions of [N], i.e. red and blue transmitting identical waves, equally offset from the x-axis. Again, the simulation left, see
92.3.bas, shows the case when [β=0] and we can see that the red and blue positions received wavefronts with wavelength
[λ=c/f]. Based on the combination of the normal and virtual Doppler effects previously outlined, the red and blue receivers
must still perceive an unchanged wavelength [λ=c/f], even though they now have a relative velocity [β=0.5]. Again, the actual
wavelength measured in the wave media would conform to Ivanov’s results defined by [8]. Up until this point, equations [7-9]
have replicated the calculations done by Ivanov, which are essentially a verification of a 2-dimensional Doppler effect. As
indicated, Ivanov was the first to provide experimental verification of standing wave compression in sound waves, where the
first set of 1-dimensional simulations were supported by the conclusions of equations [2-6], i.e. wavelength compression has
the following form.

[10]

Compression Wavelength C1 = g2A ;

C 2 = gG ;

 B F 

 B + F 

C3 = 2 

So, having discussed the basic geometry associated with the moving frame of [N], we might now consider Ivanov’s derivation
for the superposition of two waves, where [N] is transmitting waves towards positions [A] and [B], while moving with velocity
[v], which we shall assume are sourcing identical waves back to [N]. Again, we shall base
analysis on the configuration shown right, where the waves conform to the following wave
equations.

[11]

x

A = A0 cos 2  ft −  = A0 cos (t −  x )



While the following derivation attempts to adopt the same basic cosine preference as used
by Ivanov – see mathematical derivation for details, some aspects have been changed. We
begin by restating the equation for [c1,c2] first derived in [7, 8] conforming to the diagram
right. While the previous derivation discusses [c1,c2] in terms of the wavefront velocity to [A, B] from [N], we will now consider
these variables as a measure of wavelength [λ] and therefore modify the form of [8] as follows.

[12]

c1  NB =  1 −  2 sin2  − v * cos  ; c2  BN =  1 −  2 sin2  + v * cos  ;
c1  AN =  1 −  2 sin2  − v * cos  ; c2  NA =  1 −  2 sin2  + v * cos  ;
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Based on [12], we can see the change in wavelength is dependent on the direction of transmission and reflects the wavelength
in the stationary wave media to which [N,A,B] all have a relative velocity [β]. However, as previously noted, when [N] transmits
to [B], the waves in the media are compressed by the forward velocity of [N], while the reverse is true when [B] transmits back
to [N]. A similar and a reverse effect occurs between [N] and {A]. As such, any superposition waveform is essentially a
combination of two variations of wavelength, which we can generalise in terms of [λ1, λ2].
[13]




x
x 
AS = A0 cos 2  ft −  − cos 2  ft +




1
2  



We can continue to process [13] using the identity in [14].

[14]



x
x
 A + B
 B − A
cos A − cos B = 2 sin 
 sin  2  ; where A = 2  ft −   ; B = 2  ft +  
 2 


1
2



Substituting the values of [A] and [B] back into the wave equation, we get:

[15]


AS = 2 A0 sin2



x 
x 
 ft −  +  ft +
  sin2


1 
2  



AS = 2 A0 sin2 f



x 
x   
 ft +
 −  ft −   


2 
1   




x
 x
x 
x  
+ 
 2ft −  −   sin2 




2 
1
 1
 2



We can add and subtract the fractional expressions using the following rule:
[16]

a c
ad  bc

=
b d
bd

Therefore, on the basis of [16], the final expression in [8] becomes:

[17]



AS = 2 A0 sin2




x ( 2 − 1 ) 
 ft −
 sin2
212 


 x ( 2 + 1 ) 


 212 







At this point, [17] is still in general agreement with Ivanov’s derivation, although the form is now using wavelengths [λ1, λ2]
rather than velocities [c1,c2]. However, the Ivanov derivation proceeds on the assumption that the form in [17] is structurally
equivalent to the standard solution of a standing wave in a reference frame stationary with respect to the wave media - see the
Standing Wave Equations for more details. The form of this equation is shown in [18].
[18]

 2 
AS = 2A0 sin (2 ft ) sin  x
 = 2 A0 sin (t ) sin ( x )
  

The question is then how we reconcile the solution in [17] with [18] in the moving frame, if it is required to give the same result,
when reversed into a stationary inertial reference frame, as outlined in the previous simulations. If so, we are led to the
following equivalence shown in [19].
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[19]



(t ) ' = 2  ft −


x ( 2 − 1 ) 
;
212 

 x ( 2 + 1 ) 

 212 

( x ) ' = 2 

However, some clarification is possibly in order before proceeding as the notation to be used will differ from that used by the
Ivanov derivation. The values in the two sine functions of [17] and [18] have no units, they simply represent a numeric value
synchronised to the phase rotation of the superposition wave. In the form of [18], the sin(ωt) component represents the
oscillation of a stationary standing wave, while the sin(κx] component represents the spatial distribution in the wave media. In
this context, all that differs in [17] is the fact that the sin(ωt) component also has a spatial factor that means the standing wave
form is ‘shifting’ through the wave media as a function of time. Again, it is highlighted that as described, the standing waves are
not really waves that propagate through a wave media, but rather an interference pattern that changes simultaneously at every
point in space in unit time. As such, it is the sin(κx) component in [19] that defines the compression of the superposition
wavelength [λ’], which we might now clarify in [20].

[20]

( ) ' =

 ( +  ) 
  
2
= 2  2 1    ' = 2  1 2 
 2  
'
1 2 
 2 + 1 


We might now compare the similarity of the form in [20] with that originally derived in [6] for the 1-dimensional simulation and
cross reference the implications with the rearrangement of [8] in [21], such that it will be easier to identify various column
components in the following table using (1) and (2) as references.

[21]

(1) = 

1 −  2 sin2  ;

(2) = v * cos 

 1 = (1) − (2 ) ;

2 = (1) + (2 )

Based on all the various simulations and derivations we might now want to gain some visualisation of the standing wave
compression in terms of the wavelength [λ’] for the specific case of a relative velocity [β=0.5], but now considering all angles of
[ϴ], which can be compared with the earlier limited results for [ϴ=0] and [ϴ=90].
λ

B

ϴ

(1)

(2)

λ1

λ2

λ'

100

0.5

0

1.000

0.500

50.0

150.0

75.00

100

0.5

10

0.996

0.492

50.4

148.9

75.28

100

0.5

20

0.985

0.470

51.5

145.5

76.12

100

0.5

30

0.968

0.433

53.5

140.1

77.46

100

0.5

40

0.947

0.383

56.4

133.0

79.20

100

0.5

50

0.924

0.321

60.2

124.5

81.19

100

0.5

60

0.901

0.250

65.1

115.1

83.21

100

0.5

70

0.883

0.171

71.2

105.4

84.96

100

0.5

80

0.870

0.087

78.4

95.7

86.17

100

0.5

90

0.866

0.000

86.6

86.6

86.60

So, based on the revised notation used in the derivation outlined, the compressed wavelength [λ’] can be calculated for all
angles of [ϴ]. However, while these standing waves existing between [N-B] and [N-A], which are all moving with velocity
[β=0.5], the measure of compressed wavelengths [λ’] exists in the stationary frame of the wave media. As has been highlighted,
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any observer comoving with the positions in the moving frame would not perceive the wavelengths in the stationary frame due
to the virtual Doppler effect reversing the normal Doppler effects within the wave media. Based on the derivation outlined,
Ivanov has proposed his own set of Ivanov Transforms and suggested that the compression of the standing wave with velocity
might be a causal mechanism explaining length contraction. To paraphrase Ivanov:
“It is determined that the bonds between elements of substance, i.e. molecules and atoms, have a wave nature. If this is
so, then, as a crude approximation, any substantial object can be considered as a lattice of standing waves. The
existence of the ether creates a situation in which any variation of velocity changes the dynamics of wave processes, so,
the distances between points of lattice change. This makes the elements of substance shift to occupy equilibrium
positions. i.e. the shifted nodes. The described process not only causes the natural transformation of physical
dimensions, but also demonstrates a plausible mechanism for length contraction.”
Whether this form of contraction can be extended to a macroscopic object, such as the Michelson interferometer, needs
further consideration as it would clearly depend on an extension of the electron standing wave model in isolation. It might also
be highlighted that this description of standing wave compression makes no reference to time dilation as assumed by the
Lorentz transforms of special relativity or the alpha transforms described by the LaFreniere website.
Note: One aspect of Ivanov’s compressed standing wave model might be highlighted as a point of interest, although not
necessarily aligned to LaFreniere’s electron model, is the standing wave symmetry in the forward and backward
direction. As described, at [N], the standing wave is always a combination of forward [λ1] and backward [λ2]
wavelengths, irrespective of the angle [ϴ], although some further consideration of these wavelengths is outlined in
terms of the following simulation - see 92.4.bas.

These two 1D simulations also show a comparison between [β=0] and [β=0.5], where [N] is the source of the green OUT waves,
while the blue IN wave are source front [F] and back [B]. While the standing wave in the lower trace is subject to compression,
when all sources are moving with velocity [β=0.5], it is highlighted the waves shown all exist in the wave media, as any
comoving observer at [F,N,B] would be subject to a virtual Doppler effect that would reverse the perception of the
wavelengths, as per the stationary frame. It might also be highlighted that in this 1D form, the OUT waves are guaranteed to
arrive at the destination simply denoted as [F] and [B], while the IN wave from these sources must also arrive at [N], i.e. where
the angle [ϴ] corresponds to [0o, 180o]. However, a comoving vertical position of [F,B] would only receive waves from [N]
transmitted in the past, and like so in reverse towards [N], because of the finite propagation time defined by [ct].
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Note: There is an implication in the last sentence, if we switch to a photon model of light, which if fired vertically from
[N] travelling along a single straight-line path, would never reach [F,B], although this issue will be deferred to a later
discussion of the light clock. However, in terms of the LaFreniere model, we might assume [N] to be the location of a
resonating electron, which is losing energy to its OUT waves, which would be replenished by a ‘mish-mash’ of IN waves,
varying in wavelength and phase, due to their arbitrary position to [N]. While the LaFreniere model states that the IN
waves are only needed to replenish the energy lost to the OUT waves, it is difficult to see how the Ivanov standing wave
model described in the previous simulation would be maintained as the superposition of all IN waves from other
‘electrons’ would presumably be chaotic in form.
However, in the possible abstraction of the simulation models and mathematics of the previous equations, we see that the
compression of the standing waves is primarily a geometric function of the wavelengths, i.e. [λ1,λ2], generated by the velocity
[β] and the finite limit of the wave velocity [c=1] through the media. Again, it is highlighted that any comoving observer would
only perceive the wavelength shown in the [β=0] simulation due to the virtual Doppler effect. While this discussion has tried to
avoid the complexity of all these potential permutations, getting to the bottom of ‘who sees what’ is not always easy. However,
we might now attempt to compare the Ivanov and Lorentz transforms, as shown in [22], and give some initial consideration of
time dilation, which is a requirement of only the Lorentz transforms.
Ivanov : x ' =

[22]
Lorentz : x ' =

x − vt
1− 

2

;

x − vt
1− 

2

y' =

y
1− 

2

;

z' =

z
1 − 2

;

t'= t

t−
;

y ' = y;

z' = z;

t' =

vx
c2

1 − 2

In part, this discussion has attempted to verify both the geometric and mathematical basis of the Ivanov transforms, both of
which are supported with the caveat that aspects of these effects only exist in the wave media and would go undetected in the
moving frame. If we ignore some of the practical issues surrounding the IN-OUT standing wave model for now, we might see a
need for both sets of transforms in [22], if relativity refutes the existence or, at least, the positioning of any observer within the
stationary media of space-time. For while the Ivanov transforms may be detected in the case of sound waves, where an
observer can be stationary with respect to the media of air, this model cannot be extended to space-time, if everything is made
of waves. In this context, the Ivanov model is primarily a Doppler effect predicated on the differences caused by a shift in
wavelength depending on the relative velocity, which in the forward and backward example reduces to [23].

[23]

Backward : fB = f; B =
Forward:

fF = f; F =

(c+v)
c(1+ )
=
fB
fB
(c-v)
c(1- )
=
fF
fF

Of course, in terms of special relativity, the speed of light [c=1] is always assumed to be constant, irrespective of the frame
velocity [β]. As such, the variation of the received wavelength [λ], might be translated back into frequency [f] based on the
following assumption.

[24]

c
c
c=fB B  fB =
or c=fF F  fF =
B
F

60 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

If so, we might then see how the postulate of SR, i.e. constancy of [c] in all inertial reference frames, might then lead to the
apparent mathematical necessity of time dilation, as suggested in [25]

[25]

c=

x x'
 '
=
 =
t
t'
t
t'

In [25], we have simply substituted the measure of length [x] inside any reference frame, i.e. stationary or moving, with the idea
that it might correspond to the variable of compressed wavelength [λ], such that time [t] has to be modified, as per the Lorentz
transforms, in order to maintain the constancy of [c]. However, what might be recognised from the simulations is that the
absolute distance between the positions, e.g. front, back, up, down, never changes in spatial length when measured against the
background grid of the wave media.
Note: If we make reference back to the discussion of the Wave Media, we might recognise that the granularity of space
has not changed, only the perception of the wavelengths propagating through it. As such, length contraction of the
standing wave is a local perception of an observer and space is unaffected. While an earlier Ivanov quote suggested that
the compression of the standing wave might result in the length contraction of macroscopic objects, e.g.
interferometers, it is not clear how the LaFreniere electron model supports this idea, if it is not really based on the
superposition of IN and OUT waves.
Of course, if we limit the idea of space contraction to length contraction of compressed standing waves, we might question
whether the only effect is the increased number of standing wave nodes in a given region of space. Again, we would need a
specific matter wave model that explains how the compression of standing wave translates in physical objects made of not only
electrons, but the protons and neutrons of the atomic model, which are scaled to molecular bonds of macroscopic objects. On
the other hand, without some form of spatial contraction, we might question whether a spaceship travelling between two
distant planets at near lightspeed really undertakes a journey subject to the wholesale contraction of the cosmological distance
between planets that then requires time dilation, as per [25], to maintain the constancy of [c]. At this point, we might
paraphrased another quote from the LaFreniere webpage entitled Ivanov Waves.
“Ivanov waves may be displayed on a computer screen using the Lorentz transformations. However, these transforms do
not yield the correct results because of multiple anomalies, including an incorrect interpretation of space-time, but might
be explained using the ‘alpha transforms’. Ivanov waves are the result of the addition of two wave trains propagating in
opposite directions, where the only variables that differ are wavelength. As such, this is a phenomenon of 3-dimensional
space geometry, not 4-dimensional space-time. In the simulation of the compressed standing wave, the measure of
length [x, x’] is in units of variable wavelength [λ’], while time [t] is associated with frequency [f], which in-turn might be
described in terms of the rotational phase of the wave in units of time [t].”
However, like many of LaFreniere’s statements, it is often difficult to disseminate whether he is forwarding a causal mechanism
or simply describing a process by which his wave simulations were implemented. This ambiguity becomes more apparent when
comparing the Wolff and LaFreniere wave models and might be highlighted in terms of the following quote.
“Standing waves are not made of travelling waves. It is a totally different wave system which behaves in accordance
with Hooke's law. For calculation purposes, such waves can indeed be considered as two sets of waves travelling in
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opposite directions. However, one must observe what is really going on inside the medium substance when standing
waves are present.”
It is recognised that this discussion has only covered certain aspects of the breadth of issues detailed in the LaFreniere webpage
related to Ivanov Waves. However, within this limited scope, Ivanov’s mathematical derivations appear consistent and
therefore might be seen to raise a question mark concerning the Lorentz transforms, which will be a subsequent topic of
review. However, as an initial step, we might consider whether the Ivanov transforms could provide an alternative solution to
the negative results of the Michelson-Morley experiment (MMX), which is often used to refute the idea of space as a wave
media.
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1.1.2.4

Michelson-Morley Experiment
Note: It is highlighted from the outset that most mainstream discussions of the Michelson interferometer normally
affirm that the null result is empirical evidence that a space-time wave medium cannot exist. However, the LaFreniere
webpage on this topic explains the null results using a re-interpretation of the Lorentz transforms, i.e. the same
transforms which Einstein used as the basis of special relativity. In contrast, the previous discussion of Ivanov Waves
suggested a possible alternative set of transforms, which might also explain the null results, such that this section of
discussions will consider these different perspectives.

Before pursuing some alternative interpretations, we will initially introduce the general idea of the interferometer in terms of
the diagram below, where the light from the source is split into two paths, i.e. vertical and horizontal. In a stationary inertial
frame, where [v=0], these two different paths are of equal length [L], such that the split light beams will return in phase. Of
course, if [v>0], then the diagram suggests that the two paths would be different in length, such that the split beams would not
be in-phase. However, the result of the experiment, regardless of rotational orientation, never produced any phase shift, which
was then interpreted by the theory of special relativity to allow any two inertial reference frames to simply be reversed.

In the current context, we shall adopt the assumption that the reference frame is moving with velocity [v] through a wave
media, i.e. the ether. Therefore, if the propagation velocity of light [c] is always relative to the wave media, then any velocity [v]
of the equipment must affect the propagation times relative to the equipment in motion with velocity [v]. However, the
propagation times in question will be different depending on the horizontal or transverse paths taken through an
interferometer, which it was assumed would cause wave interference at the final destination. For ease of comparison, the
mirrors on the horizontal and transverse paths are positioned at the same distance [L=L H=LT], such that [L] can be used as a
common term. An analysis of the Michelson-Morley experiment can then proceed on the basis of the propagation time of a
light-beam with velocity [c]. The light-beam is first transmitted from a source [S], where on route it passes through a halfsilvered mirror at an origin, defined as [t=0], and continues on until it is reflected by a horizontal mirror positioned at distance
[L], which is moving with velocity [v].
Note: Based on the wave media assumption, any observer of this experiment has to be comoving with the
interferometer in a frame of reference with velocity [v] with respect to the wave media.
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In the comoving frame, the beam will hit the mirror at time [t1] having propagated a distance [ct1], while the mirror has moved
a distance [vt1], such that:

[1]

Forwards : ct1 = L + vt1; where t1 =

L
c −v

Backwards : ct2 = L − vt2 ; where t2 =

L
c +v

Where the roundtrip propagation time [tH] can be calculated, but now adopting the shorthand [β=v/c].

[2]

tH = t1 + t2 =

L (c + v ) + L (c − v )
L
L
2L
+
=
=
c −v c +v
c
−
v
c
+
v
(
)(
)
c 1 − 2

(

)

In the vertical direction, the beam is emitted from the same source having velocity [c] towards the half-silvered mirror, but now
hits the vertical mirror at time [t3] having propagated the distance [ct3], while the mirror has moved a distance [vt3] along the
[x] direction. However, in order to hit the mirror, the propagation path of the beam is [L] in the [y] direction plus [vt3] in the [x]
direction. As such, the original transverse propagation path [L] is redefined using the Pythagorean theorem based on the ratio
of [c] and [v].

[3]

( )

2

ct 3 = L2 + (vt3 )  ct 3

2

2

= L2 + (vt3 )  L = t3 c 2 − v 2 = ct3 1 −  2

However, in order to have some equivalence with the form in [2], we really want to know the propagation time [t3] in terms of
the distance [L], which is achieved by simply rearranging [3].
[4]

L = ct3 1 −  2  t3 =

L
c 1 − 2

In the transverse case, the forward and backward paths are the same, such that the total propagation time on the transverse
path is simply double the result in [4].
[5]

tT = t3 + t3 =

(

2L

c 1 − 2

)

So, based on the times in [2] and [5], we can calculate the propagation time difference between the two paths taken.
[6]

tD = tH − tT =

(

2L

c 1 − 2

)

−

(

2L

c 1 − 2

)

=


2L 
1
−

c  1 − 2


(




1 − 2 


) (

1

)

Based on [6], the initial path difference can be defined by the propagation velocity [c] and time difference, i.e. [L D=ctD], such
that we can quantify this path difference based on [6] divided by [c].
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[7]



1
LD1 = 2L 
−
2
 1− 





1 − 2 

1

) (

(

)

This path difference after a 90 rotation simply reverses the order of the terms shown in the brackets, i.e.

[8]



LD2 = 2L 



1




2
1−  


−

1

(1 −  ) (
2

)

By dividing [LD1−LD2] by the wavelength [λ] of light used, the fractional wavelength shift [n] can be calculated as a function of the
velocity [v].

[9]


L − LD2 2L 
1
n = D1
=
−


  1 − 2


) (

(


2L 
2
n=
−

  1 − 2


(



 2L 
−


 
1 − 2 
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−




1 − 2 


(1 −  ) (
2

1

)


 2L 2


1 − 2 


) (

2

)

The equipment used in the Michelson-Morley experiment had an arm length [L=11m] and used light with a wavelength
[λ=500nm], while the velocity [v] was initially approximated to the Earth’s velocity around the Sun, i.e. [v=30km/s]. On this
basis, a fractional wavelength shift [n=0.44] can be calculated, which it was assumed would produce an interference shift that
could be detected. However, the null result of the experiment led to the conclusion that there is no measurable aether drift and
therefore no aether.
Note: Today, it is recognised that the velocity [v] of the Earth through some potential ether might have to be interpreted
on a much larger scale than the local solar system. By analysing the data collected by astronomical observation, the
local group of galaxies, which includes the Milky Way, is moving at ~627 km/s relative to the reference frame of the
CMB. However, the solar system within this larger system, which includes the Earth-frame, is only moving at ~360km/s
with respect to the CMB frame. On this basis, the larger value of [v=360km/s] would suggest an even greater
interference shift, i.e. by a factor greater than 10. As such, any WSE model has to proposed some other causal
mechanism to explain the null results of the Michelson experiment.
So, based on [9] and the note above, the Michelson interferometer should have detected a fringe shift as it was rotated to
reflect different orientations of its velocity [v] through the wave media generally assumed in 1887. Of course, the failure to
detect any shift was clearly problematic to the idea of the wave media, as there was no obvious causal mechanism to explain
the null result at that time. However, in the historical context surrounding the development of the Lorentz transforms, the idea
of some form of length contraction was proposed as a possible explanation of the null result, which required all objects, i.e.
including the interferometer, to physically contract by [g] along the axis of motion, where [g] is simply another form of the
Lorentz factor [] defined by the Lorentz transforms, as per [10].
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[10]

 =

1
1− 

2

; where g =

1
= 1 − 2


If length contraction of [L’=gL] is inserted into only the formula for [TH], i.e. along the axis of motion, then the light propagation
time in [2] will equal the formula for [TT] given in [5], as shown in [11].
[11]

tH =

2L '
g2 c

=

2gL
g2 c

=

2L
= tT
gc

However, while this solution may appear to resolve the mathematical anomaly, it was never clear that this solution provided a
causal explanation as to how length contraction physically took place within a localised moving reference frame. This said, the
subsequent publishing of special relativity in 1905, based on the Lorentz transformation, also required the idea of time dilation
to counter the effects of length contraction, if the postulate of the constancy and invariant of velocity [c] was to be maintained.
As a consequence of the acceptance of special relativity, it appeared logical that the existence of the ether no longer had any
role to played in the kinematic description of 4D spacetime.
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1.1.2.4.1

LaFreniere Interpretation

We might initially consider LaFreniere’s interpretation using his analogy described in terms of a race between two planes
subject to a strong wind speed. These two planes are identical and have constant airspeed of [c=1], where the wind speed is
[w=0.5c]. The rules of this race require both pilots to fly a roundtrip between two points, i.e. [AB] and [AC] separated by a
distance [L=1], where the first pilot prefers to fly in the direction of the wind, while the second one chooses the transverse
route. Using this example, we will first show why the second pilot, i.e. the one that chose the transverse route, will win the
race, although the important aspect is understanding why.
Note: The notation and units of distance and velocity are
normalised in this initial physical example so that it can be
seen to relate to other more abstracted examples to
follow.
While this initial example is not relativistic, we shall use a common
velocity notation, where velocity [v] is normalised as a fraction of
some maximum system velocity [c=1]. As such, we shall introduce
the relative and relativistic factors often associated with the
Lorentz transforms for these factors can appear in all examples to
be discussed. Again, in order to make the outcome of the equations more readily understood, we shall quantify the results for
[β=0.5c], although in the first instance this will be related to the wind velocity [w=0.5c]
[1]

 =

v 0.5
=
= 0.5;
c
1

g = 1 −  2 = 0.866;

 =

1
= 1.155
g

Based on the diagram above, we see the planes take two different routes, i.e. horizontal [ABA] and vertical [ACA], such that the
effect of the wind velocity [w=0.5c] is different. Therefore, we need to calculate the time taken for both legs, starting with the
horizontal path as follows.
[2]

t AB =

L
1
=
= 0.667;
c + w 1 + 0.5

tBA =

L
1
=
=2
c − w 1 − 0.5

It is highlighted that [2] reflects the perception of a stationary observer on the ground, not the comoving pilot. However, if we
combine the times for the roundtrip, we might calculate the average velocity [vABA].
[3]

v ABA =

2L
2
=
= 0.75c
t AB + tBA 0.667 + 2

It is highlighted that [3] uses the distance [2L] to calculate the average velocity and, as such, is relative to the reference frame of
an observer on the ground. However, we might also realise that the pilot comoving with the plane may have a different
perception, based on his constant airspeed [c=1], such that the roundtrip distance [ABA] might be calculated with respect to the
reference frame of the air through which the plane is ‘propagating’.
[4]

ABA = c *(t AB + tBA ) = 1*(0.667 + 2) = 2.666
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Before discussing this difference, let us also consider the vertical paths [AC, CA] by way of comparison. From the previous
diagram, we can determine the propagation time along the vertical path by trigonometry based on the angle [=30] that is a
function of [v] and [c], which is the same for both the outbound and return paths.

[5]

t AC = tCA =

L
1
1
=
=
= 1.155
c * cos(30) 1 * cos(30) 0.866

Again, this is the perception of an observer on the ground, not the comoving pilot, and we might proceed to calculate the
average velocity [vACA] using the combined roundtrip time.
[6]

v ACA =

2L
2
=
= 0.866c
t AC + tCA 1.155 + 1.155

Likewise, for the pilot comoving with the plane, where airspeed [c=1] is assumed, the roundtrip distance [ACA] might also be
calculated on a different basis.
[7]

ACA = c * (t Ac + tCA ) = 1 * (1.155 + 1.155) = 2.309

What we see in [4] and [7] is distance ‘propagated’ by the planes through the reference frame of the air, which differs to the
assumption used in [3] and [6] where the distance flown is [2L=2]. While we might readily understand this difference, the ratio
of the difference is now highlighted, because it has some wider relevance to the issues under consideration.

[8]

ABA 2.666
2
=
= 1.333 = (1.155) = g2
2L
2
ACA 2.309
=
= 1.155 = g
2L
2

While we shall not put any specific inference on [8], at this stage, there does appear to be an interesting relationship between
the ground and air reference frames that might be pursued later in the discussion. Of course, like the planes need a media, i.e.
air, through which to ‘propagate’, the idea of a WSE model also requires some form a wave propagation media, such that we
might assume the fabric of space to be a candidate.
But what about the failure of the MMX?
As already discussed, in 1887, Michelson tried to detect the relative velocity of
the Earth with respect to the ‘ether’ of space by means of an interferometer,
but failed to detect any obvious velocity. Later, this failure, was interpreted as
empirical evidence in support of special relativity, which is also based on the
Lorentz transforms. Of course, in the context of any WSE model, the failure of
the Michelson experiment and the subsequent acceptance of special relativity
might be seen as a setback from which it appears that no wave model has ever
fully recovered.
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Note: It has to be accepted that the primacy of the theory of relativity is based on over 100 years of near constant
scrutiny and challenges plus the empirical evidence of many forms of experiments, such that it may appear foolhardy to
question this weight of evidence. However, any WSE model may only require certain aspects of relativity to be
reconsidered, where the rationale of physical cause and effect may not be obvious.
So, if the WSE model is to proceed on the assumption that all physical ‘substance’ is dependent on some form of wave
construct, which transports energy, then this quantity may be measured differently in a given reference frame. This difference
may depend on Doppler effects and aspects of special relativity, which may require any WSE model to provide an alternative
causal interpretation., which is not necessarily obvious at this stage.
Note: As a speculative starting point, we might initially consider whether time dilation could be a localised slowing of
time linked to the relative frequency of the wave structure in the moving reference frame. For if the frequency of the
wave structure underpins all ‘substance’, including biological cells, then it may lead to the perception of different rates of
time within a moving reference frame. Similarly, length contraction might correspond to an inverse effect [λ=c/f] of the
frequency [f] on the associated spatial wavelength [λ]. If so, a physical object, like a wooden ruler, may undergo length
contraction because its composite wave structure is subject to some form of standing wave compression.
If we consider the idea of wavelength [λ] as a result of the frequency [f] of the wave and its propagation velocity [c] in some
media, might we also consider whether the idea of distance [d] is not also a result of the velocity of a wave [c] and the time [t]
the wave is in propagation, when measured in some reference frame.
[9]

c = f   =

c
d
; c =  d = ct
f
t

This may seem a strange idea, given that we have the real-world experience of measuring length [d] with a ruler. However, at
the most fundamental level of a WSE model, no rulers exist, only waves. Of course, even in the real-world, the measurement of
spatial distance cannot always be localised, when the distance extends beyond our local frame of reference to some distant
point in space, which may be in motion with velocity [v]. When the velocity [v<<c] is non-relativistic, various Doppler effects
may lead to a different perception of wave frequency, while a relativistic velocity [v→c] may lead to the perception of time
dilation and length contraction between different reference frames. In such cases, the measurement of distance [d] may be
based on the idea of the roundtrip time delay [tD] associated with transmitting a wave and detecting a reflection, where the
wave propagation velocity [c] is assumed and distance [d] calculated on the basis of [d=ctD/2] as implied in [9].
Note: We might realise that the Michelson-Morley experiment (MMX) has always been carried out by observers in a
localised reference frame. If so, it may be possible that the physical length of the measuring equipment may have
undergone length contraction in the direction of motion, such that the expected interference shift would be cancelled.
While this discussion will not attempt to address all the detailed arguments for and against the findings of the MMX, it
will attempt to highlight some aspects of waves propagating along vertical and horizontal paths, when viewed from
different reference frames, both relative and relativistic.
First, from a ‘relative’ perspective, we might return to an example based on sound waves, where the waves can be described as
propagating through a known physical medium, i.e. air, with a constant normalised velocity [c=1], but where relativistic effects
can again be ignored.
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The diagram above is trying to represents three different perspectives of two reference frames, i.e. the red and black squares.
The inner black frame is defined in terms of positions [ABC], which always remain stationary to each other and separated by a
distance [L=dAB=dAC=1], while the outer red frame is the air medium through which sound waves propagate, which may also be
subject to a wind velocity [w].
Note: Let us assume that [AB] and [AC] are physically connected to each other, e.g. conceptually by long metal rods, such
that we might realise that distances [dAB=dAC=1] are physical lengths constrained within a localised reference frame,
which may or may not have a relative velocity [v] with respect to some other observer, e.g. [X]. We shall also assume
that as soon as [B] or [C] receive a wave signal from [A], they immediately reply back to [A], subject to the time delay
based on a finite wave propagation velocity [c].
So, in the first perspective shown left, both the black and red reference frames initially have zero velocity, i.e. [v=w=0], such
that we might measure the times for the sound waves to propagate between [AB, BA] and [AC, CA] based on a normalised
velocity of sound [c=1] and then determine the length of [AB] and [AC] in that reference frame.

[10]

d AB = c * t AB = 1 *1 = 1; dBA = c * tBA = 1 *1 = 1
d AC = c * t AC = 1 *1 = 1; dCA = c * tCA = 1 *1 = 1;

Let us now alter the initial configuration to introduce a wind velocity [w=0.5c] blowing from right-to-left in the form of the
outer red frame, while the inner black frame remains stationary, i.e. as per the middle diagram. However, from a ‘relative’
perspective, we might also represent the middle diagram in an equivalent form, where instead it is the inner black frame that
moves with velocity [v=0.5c] from left-to-right, as per the diagram right, with a wind velocity [w=0]. Again, it is highlighted that
none of the velocities [c,w,v] being discussed are relativistic in scale, such that we can ignore any issues associated with time
dilation and length contraction.
Note: It is known that the propagation of sound is affected by the wind velocity [w], such that horizontal wave
propagation times between [AB] and [BA] must change from the assumption in [10]. For while we might assume that the
sound waves still propagate with velocity [c=1], the wind velocity [w=0.5c] affects progress of the waves differently with
and against the wind.
We have already established from [10] that the physical length of [AB=1], but now we need to calculate the propagation time in
each direction between [AB, BA] accounting for the wind velocity [w]. It is recognised that the following calculations replicate
the detail previously outlined in LaFreniere’s airplane example, but now it is clear that we are talking about waves.
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[11]

t AB =

d AB
d
1
1
=
= 2; tBA = BA =
= 0.667
c − w 0.5
c + w 1.5

Again, for clarification, if we use the wave propagation media itself, i.e. the air, as the preferred reference frame and [c=1] is
maintained, there is no inference in [11] that the term [c±w] applies to the sound waves directly, only that the velocity [c±w]
changes the propagation times between [AB] and [BA], as described. Of course, if the sound wave velocity [c=1] does not
change, but the forward and backward wave propagation times are affected by [v=c±w], we might realise that the sound waves
must have propagated a distance [pAB] and [pBA] that differs from the rod length distance [dAB=1], as calculated in [2] and shown
in [3].
[12]

pAB = c * t AB = 1*2 = 2;

pBA = c * tBA = 1* 0.667 = 0.667

Again, we might realise that distances [pAB] and pBA] are equivalent to the distance flown by the plane in the previous example,
except that the planes are now replaced by sound waves rather than tangible objects.
For conceptual convenience, we shall now switch to the third configuration, where the inner black frame defining
positions [ABC] is now assumed to have a velocity [v=0.5c] moving from left-to-right, as opposed to a wind velocity [w],
which was blowing from right-to-left. As such, we shall use an updated diagram to depict how the velocity of the inner
black frame changes with velocity [v=0.5c].
Based on the relative equivalence of [w=-0.5c] to [v=+0.5c], both [11] and [12] should still apply to the following middle [ABA]
configuration, where we might visualise a sound wave being transmitted from [A 0], propagating with velocity [c=1],
approaching [B1] with a combined velocity [c+v], which reverses to [c-v] on the return path [BA].

However, we also need to determine the times for the waves to propagate from [AC] and [CA], which involves understanding
how the stationary geometry of [AC, CA], shown left, changes with time based on the velocity [v=0.5c], as shown right.
Note: We might realise from the diagram above that the two configurations on the right are no longer stationary, such
that the [ABC] positions have to be qualified as a function of time using the suffixes [0,1,2].
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While there is no ambiguity within the sound example as to which reference frame is in motion, an observer comoving with [A],
i.e. with velocity [v=0.5c], might still perceive [C] positioned vertically above [A], which is physically maintained by the
conceptual metal rods that connect them. However, in the inset diagram right, we see the perception of a stationary observer,
where the black frame is moving with velocity [v=0.5c]. In this stationary frame, [A0] cannot directly signal [C0], but would rather
have to direct the sound wave towards the future position of [C1]. So, while [A] and [C] are still physically connected, the sound
wave sourced by [A0] has to now propagate through the wave media towards some future point in space-time, i.e. [C] at [t1] not
[t0]. What we might now recognise is that a finite wave propagation velocity [c=1] will result in a finite amount of time for a
wave, transmitted by [A], to reach [C] in which time [C] will have changed position from [C0] to [C1]. So, based on the velocity
vectors shown in the inset right, we might calculate the propagation times [t AC, tCA] for a wave with velocity [c=1] between [A0]
and [C1] and back to [A2].
[13]

t AC = tCA =

c
1
=
= 1.154
cos(30) 0.866

Again, if the sound wave velocity [c=1] does not change, but the propagation times have been altered by velocity [v=0.5c], the
sound waves must have propagated a distance [pAC] and [pCA] that differs from distance [L=dAC=1].
[14]

pAC = c * t AC = 1 *1.154 = 1.154 = pCA

So, in [14], we see that the propagation times [tAC, tCA] helps define the wave propagation distances [pAC] and [pCA], not the
physical distance [AC=CA=1]. At this point, we shall simply summarise the results of the stationary and moving reference frames
in terms of the various distances being discussed within this sound wave model.
Configuration

c

dAB

dBA

pAB

pBA

pABA

dAC

dCA

v=0; w=0

1

1

1

1

v=0; w=0.5c

1

1

1

2

v=0.5c; w=0

1

1

1

2

0.667

pAC

pCA

pACA

1

2

1

1

1

1

2

0.667

2.667

1

1

1.154

1.154

2.309

2.667

1

1

1.154

1.154

2.309

Note: We might realise that distance [pABA] and [pACA] figures have the same relationship to [L=AB=AC] as defined in [8]
showing a relationship to the Lorentz factor given in [1].
Comparison of [pABA] and [pACA] for the stationary and moving frames suggests that the waves in the moving frame propagate a
greater distance than in the stationary frame. As such, an interferometer based on sound waves would produce a shift in the
interference pattern as originally expected by Michelson on the assumption that the wave media exist.
So, the open question is why this was not detected for light.
Clearly, the plane and sound examples are based on relative rather than relativistic geometry, such that there should not be
anything too contentious in the results above and that it is readily understood that distances [d] between [AB,BA] and [AC,CA]
cannot always be directly compared with the wave propagation distances [p] between [AB,BA] and [AC,CA], which will change
as a function of velocity [v] or [w], i.e. bottom two rows above, and further illustrated in the table below for different values of
the normalised velocity [β].
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β

g

tAB

tBA

tABA

tAC=tCA

tACA

0.00

1.000

1.000

1.000

2.000

1.000

2.000

0.50

0.866

2.000

0.667

2.667

1.155

2.309

0.90

0.436

10.000

0.526

10.526

2.294

4.588

0.99

0.141

100.000

0.503

100.503

7.089

14.178

Note: The table above is rationalised in terms of time, rather than distance, because it would accurately allow an
observer at [A] to determine its velocity [v] relative to the wave media, i.e. air in the sound wave example, by simply
measuring the roundtrip times between [ABA] and [ACA].
Basically, in the context of the sound wave results above, an apparent inertial system with constant velocity, e.g. [v=0.5c],
cannot simply claim itself to be at rest and assume everything else is moving relative to it.
So, what is the purpose of the previous example?
Well, without changing any of the physical configuration details of the previous example, let us consider the implications of
changing the wave type from a sound wave to a light wave, where relativistic effects have to be considered within the
framework of special relativity, where the idea of any physical wave propagation media might also be challenged. However,
while relativity would preclude the wind configuration, i.e. [w=0.5c], it does not preclude the inner black reference frame
having a velocity [v=0.5c] in respect to some other point of reference, e.g. observer [X]. However, special relativity appears to
allow the inner black reference frame to assume itself to be stationary within its own localised frame of reference, which would
not be possible within a WSE model.
So how would this change the results in the table above?
Before we can start to answer this question, we probably need to introduce how special relativity is assumed to modify the
perception of time [t] and length [x] in the various reference frames to be discussed, based on the Lorentz factors introduced in
[1]. However, we should note that relativistic effects only cause a time dilation effect in the moving frame [A], when observed
from a stationary frame [X], which is also the case with length contraction with the additional caveat that this contraction only
takes place along the axis of motion. We should also reiterate the premise of special relativity that velocity [c=1] is invariant in
all reference frames, which requires the following equivalence.
[15]

c=

x x'
=
=1
t
t'

In the context of [15], the use of [x] also signifies the direction of the velocity vector [v=0.5c] along the x-axis, where [t,x] then
describe the measurements taken in any localised reference frame, i.e. either stationary or comoving. In contrast, [t’,x’]
corresponds to equivalent measurements associated with the moving reference frame [A] taken from another frame of
reference that perceives the velocity [v=0.5c], e.g. [X].
So how might the values of [x,t] and [x’,t’] be compared in the context of the MMX?
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In many respects, we have already done most of the basic analysis associated with the MMX configuration in the previous
examples with the exception that we have not compensated for the relativistic effects outlined above. However, it seems
reasonable for the starting point to be the results of the MMX configuration, where observer [A] is located with the experiment
and could therefore be considered as a comoving observer in either special relativity or a WSE model relative to some
stationary observer [X].

[16]

[A → B]: c = 1, AB = 1  t AB =

AB
=1
c

[B → A]: c = 1, BA = 1  tBA =

BA
=1
c

Roundtrip time t ABA = 2
[A → C ]: c = 1, AC = 1  t AC =

AC
=1
c

[C → A]: c = 1, CA = 1  tCA =

CA
=1
c

Roundtrip time t ACA = 2

As an inertial reference frame, observer [A] comoving with the MMX apparatus might affirm the null results of the experiments
as shown in [16] and represented in the diagram. Of course, there may need to be some additional consideration of the fact
that most experiments have also taken place within the gravitational field of the Earth, while rotating with an angular velocity
[ω=7.3*10−5 rads/s] about its axis, which is known to be moving with a velocity [v=30km/s] round the Sun and has a further
velocity [v=371km/s] with respect to the Cosmic Microwave Background [CMB]. However, if we ignore such additional
complexities for the moment, special relativity allows the inertial observer [A] to assume its velocity is [v=0]. Of course, even
within special relativity, another inertial observer [X] might perceive frame [A] to have a relative velocity [v=0.5c], which for the
purposes of this discussion, we might also assume is a stationary reference frame with respect to the wave propagation media
of space.
So how do the previous results in [16] change under the Lorentz transforms?
At this point, it possibly needs to be highlighted that there are 3 possible different perceptions of time and length. First, there is
the comoving frame [A], which assumes itself to be an inertial reference frame, where [v=0[, such that there are no relativistic
effects. Second, there is the stationary frame [X’], which can conceptually monitor the events in frame [A] moving with velocity
[v=0.5c], where the relativistic effects of time dilation and length contraction have to be taken into consideration. Finally, there
is the measure of time and length within frame [X] itself, where the relativistic effects observed in [X’→A] do not exist as [X] is
stationary. The inset on the left is the equivalent perception of path [ABA] as perceived by the comoving observer [A], while the
middle frame is associated with [X’] and the final frame of the right is associated with the local frame of [X].
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As each path requires a little explanation in connection with frames [A], [X’] and [X], we will start with path [ABA] and try to
quantify the variables associated with each reference frame (A) and (X’), where (X’) is assumed to be stationary, but transposing
events in [A] in accordance with the Lorentz transforms.
Baseline : c = 1, v = 0.5c, g = 0.866, AB( A) = 1, BA( A) = 1

[17]

[A → B]: AB ( X ') =

g * AB( A) 0.866 *1
 AB( X ') 
=
= 1.732  t AB ( X ') = g 
 = 0.866 (1.732 ) = 1.5
c −v
1 − 0.5
c



[B → A]: BA( X ') =

g * BA( A) 0.866 *1
 BA( X ') 
=
= 0.577  tBA ( X ') = g 
 = 0.866 (0.577 ) = 0.5
c +v
1 + 0.5
c



Roundtrip time t ABA (X ') = t AB (X ') + tBA (X ') = 2 = t ABA ( A)

While observer (X’) might know the physical lengths [AB(X)=BA(X)=1], these physical lengths are now assumed to be subject to
length contraction along the axis of motion when observed by [X’], as implied by g*AB(A) and g*BA(A). However, these
contracted lengths also have to be interpreted in terms of a propagation path due to the different forward and backward
velocities defined by [c±v]. Finally, the time taken to propagate each path is subject to time dilation, where the total time
tABA(X’)=2, which suggests synchronisation with frame [A].
But what about frame [X]?
As indicated, the measure of time and length is not subject to any relativistic effects, such that the propagation distances and
times in [16] have to be re-interpreted.
Baseline : c = 1, v = 0.5c, g = 0.866, AB( A) = 1, BA( A) = 1

[18]

[A → B]: AB ( X ) =

AB( A)
1
AB( X )
=
= 2  t AB ( X ) =
=2
c −v
1 − 0.5
c

[B → A]: BA( X ) =

BA( A)
1
BA( X )
=
= 0.677  tBA ( X ) =
= 0.667
c +v
1 + 0.5
c

Roundtrip time t ABA (X ) = t AB (X ) + tBA (X ) = 2.667 = g2 * t ABA ( A)
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However, only the results in [17] apply because without accounting for the real effects of time dilation and length contraction,
the results in [18] simply match the previous plane and sound examples, where there is an asymmetry incompatible with the
null MMX result, which was first highlighted in [8].
OK, but can we also resolve path ACA?
The inset on the left is now the equivalent perception of path [ACA] as perceived by frame [A], while the middle frame is
associated with [X’] and the final frame of the right is associated with the local frame of [X].

Each path requires its own explanation in connection with frames [A], [X’] and [X]. Again, we will try to quantify the variables
associated with each reference frame (A) and (X’), where (X’) is assumed to be stationary, but transposes events in [A] in
accordance with the Lorentz transforms. However, this configuration requires a modified description as the paths [AC] and [CA]
are subject to length contraction, as per [AB] and [BA]. As such, the middle diagram highlights the velocity vector [v=0.5c]
between [C0,C1] and velocity vector [c=1] between [A0,C1], which allow the distances [0.577] and [1.155] on the basis that
[A0,C0=1] remains unaffected by length contraction. On this basis, we can calculate the path lengths, but where the propagation
time is still subject to time dilation.
Baseline : c = 1, v = 0.5c, g = 0.866, AC( A) = 1, CA( A) = 1

[19]

 d( A0C1 ) 
 1.155 
[A → C]: t AC ( X ') = g 
 = 0.866 
 = 1.0
c
 1 


 d(C1 A2 ) 
 1.155 
[C → A]: tCA ( X ') = g 
 = 0.866 
 = 1.0
c
 1 


Roundtrip time t ACA (X ') = t AC (X ') + tCA (X ') = 2.0

The result in [19] is compatible with [17], such that the roundtrip timings are also compatible with [16] and the null results of
the MMX configuration. However, we should also try to explain the perception of the local [X] frame, where the time dilation
applied to [19] is removed.
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Baseline : c = 1, v = 0.5c, g = 0.866, AC ( A) = 1, CA( A) = 1

[20]

[A → C]: t AC ( X ) =

d( A0C1 ) 1.155
=
= 1.155
c
1

[C → A]: tCA ( X ) =

d(C1 A2 ) 1.155
=
= 1.155
c
1

Roundtrip time t ACA (X ) = t AC (X ) + tCA (X ) = 2.309

We might note that the time taken of path [ACA=2.309] differs from [ABA=2.666] in [18] because without adjusting for time
dilation the frame [X] simply reverts back to the results of the plane and sound example, which are asymmetric by definition.
So, does this leave the door open for a WSE model?
It might be highlighted that the analysis in this discussion, predicated on the assumptions of the Lorentz transforms, has not
actually provided any causal mechanisms that might explain length contraction or time dilation, other than indirect references
to Ivanov standing wave compression. If so, we might still pursue the idea that a WSE model might provide some additional
explanation by which length contraction actually changes the physical dimension of an object along the axis of motion, which
was not considered when Michelson-Morley first conducted their experiments. While it is accepted that there are more
sophisticated and authoritative explanations of the null MMX results, the approach taken in this discussion has simply applied
the accepted Lorentz transformations to the geometry of each of the 3 frames outlined, i.e. [A], [X’] and [X]. On this basis, there
appears to be a suggestion that the null MMX results do not necessarily preclude a WSE model, although the next discussion
highlights some further issues that may also require some additional explanations.
Note: At the end of the discussion of the Michelson-Morley experiment within the WSE section of discussions , there are
links to a number of other explanations of the null results.
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1.1.2.4.2

Ivanov Interpretation

In the discussion of Ivanov Waves, simulations and mathematical derivations led to a set of transforms, i.e. Ivanov transforms,
that differed from those normally associated with special relativity, i.e. the Lorentz transforms, which might then lead to a
different interpretation of the MMX results. Both sets of these transforms are shown in [1].
Ivanov : x ' =

[1]
Lorentz : x ' =

x − vt
1 − 2

;

x − vt
1 − 2

y' =

y
1− 

2

;

z' =

z
1 − 2

;

t' = t

t−
;

y ' = y;

z' = z;

t' =

vx
c2

1 − 2

Comparing the two sets, we see that the length contraction along all axes are different plus there is a very fundamental
difference in the time transforms, where the Ivanov transforms negate the need for time dilation.
Note: It will be highlighted that the Ivanov transforms are predicated on the idea of compressed standing waves, see
Ivanov Waves for details. In the wider context of any WSE model, all matter might be a construct of some form of
standing wave structure, which includes the MMX interferometer, such that the arms of the interferometer might be
subject to different forms of length contraction. However, it is unclear how either
Ivanov standing waves or LaFreniere electron model scale to macroscopic objects,
where length contraction is proportional to the compressed standing wavelength.
Based on the previous discussion of Ivanov waves as cited above, the following equations
were explained in terms of the diagram right, which were then recognised to be an
equivalent description of the normal Doppler effect. While the first form in [2] reflects
the notation in the diagram in terms of [c1, c2], it might be recognised that a wave model
might transpose these effective velocities into corresponding wavelengths [λ1, λ2] by
virtue of the relationship [λ1=c1/f] and [λ2=c2/f].

[2]

c1 = c 1 −  2 sin2  − v * cos  ; c2 = c 1 −  2 sin2  + v * cos  ;

1 =  1 −  2 sin2  − v * cos  ; 2 =  1 −  2 sin2  + v * cos  ;

Based on [2], we see a relationship between distance or length and propagation time in the stationary and moving frame, which
we can simplify by only considering the horizontal x-axis, i.e. [ϴ=0], and vertical y-axis, i.e. [ϴ=90], such that we might reduce
the form of [2], starting with the horizontal x-axis.

[3]

 = 0 : c1 = c 1 −  2 (0 ) − v (1) = c − v = c (1 −  )
 = 0 : c2 = c 1 −  2 (0 ) + v (1) = c + v = c (1 +  )

We can do the same for the y-axis by changing the value of [ϴ] as follows:
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[4]

 = 90 : c1 = c 1 −  2 (1) − v (1) = c 1 −  2 = c 2 − v 2
 = 90 : c2 = c 1 −  2 (1) − v (1) = c 1 −  2 = c 2 − v 2

While the form of [3] and [4] just show the reduced form of velocity [c1, c2], the equivalent change to wavelength [λ1, λ2] still
apply, such that we might consider both the effective path length and propagation time based on the Ivanov transforms.
However, we do not really need either the Lorentz or Ivanov transforms to explain its results of a stationary frame, i.e. [v=0], as
it can be explained using basic physics, where the round-trip time for both paths is shown in [5].
[5]

t x123 =

2 ( Lx )
c

;

ty123 =

2 ( Ly )
c

However, the MMX results and relativity, require that [5] holds true for an observer within the moving [v>0] frame, which
clearly requires some additional explanation. We might start by
replicating a form of [5] that accounts for the apparent difference in
path lengths.

[5]

t x123 =

ty123 =

2 ( Lx ')
Lx '
Lx '
+

c +v c −v
c 1 − 2

(

2 ( Ly ')
2

c −v

2



)

2 ( Ly ')
c 1 − 2

In [5], we see the inference that the change in the vertical path length
must lead to a difference in the propagation time. However, based on the Ivanov transforms and the idea of compressed
standing waves underpinning all material substance, the length of the interferometer arms is subject to a length contraction, as
per [6].

[6]

x12 =  (1 −  ) ;

x 23 =  (1 +  )

y12 = y 23 =  1 −  2

While we might see that the forward and backward wavelengths [λx] along the x-axis are related to the Doppler effect, i.e.
(1±β], the vertical wavelength [λy] might be clarified in terms of the ratio of velocities [c] and [v], which correspond to a
propagation along the hypotenuse and x-axis respectively, such that it can be calculated by Pythagorean geometry.

[7]

y = c2 − v2  1 −  2

However, the discussion of Ivanov Waves also considered the possibility of the waves moving along the [x] and [y] axes
combining in superposition to form a standing wave structure that could be compressed that might then possibly explain length
contraction in the moving frame based on the formulation in [5].
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[8]

 y23 * y12 
[y '] = 2 

 y23 + y12 




* x12 
[x '] = 2  x23
;

 x23 + x12 

Substituting the results in [6] into [8] leads us to the idea of the length contraction associated with [Lx’] and [Ly’], which is a
function of the velocity [β=v/c].

[9]

)

(

Lx ' = Lx 1 −  2 ;

Ly ' = Ly 1 −  2

So, based on [9], we now have a contracted length of the light paths, according to the Ivanov transforms, which we can now
substitute back into [5], such that we can also determine the time taken to propagate these light paths, starting with the [x] axis
round trip propagation time [tx123].

[10]

t x123 =

2 ( Lx ')

(

c 1− 

2

)



(

2Lx 1 −  2

(

c 1− 

2

)

) = 2Lx
c

We can also perform a similar rationalisation for the [y] round trip time [ty123].

[11]

ty123 =

2 ( Ly ')
c 1 − 2



2Ly  1 −  2 

 = 2Ly
c
c 1 − 2

In essence, [10] and [11] appear to rationalise why an observer within the moving frame might not see any change in the
operation of the Michelson’s interferometer. While this interpretation is not supported by LaFreniere, it possibly provides a
causal mechanism for length contraction in the moving frame, where velocity [v>0] is relative to the wave media and does not
require any time dilation. As such, [11] returns us to the stationary result based on [5], which Ivanov forwards as an explanation
of the MMX null results. While reference of the details of the Ivanov Wave discussion is required to justify his interpretation, it
is highlighted that the Ivanov transforms are interesting in the sense that they possibly provide a causal mechanism for length
contraction in the moving frame, where velocity [v>0] is relative to the wave media, which does not require any time dilation.
However, a perceived requirement for time dilation may still be necessary, when described in terms of [12].

[12]

c=

dS dM
=
; where dS  dM and tS  tM
tS
tM

The inference in [12] possibly requires some initial clarification, as it might appear consistent with special relativity in that there
is a suggestion of both length contraction and time dilation in the moving frame. For when observed from a stationary
reference frame, distance [dM] in the moving frame would be subject to length contraction, while in the stationary frame, this
distance would not be contracted and correspond to [dS], which is greater than [dM]. However, if the speed of light [c] postulate
of special relativity [SR] is to be maintained, the time taken [tS] must also be longer than [tM] and explained in terms of time
dilation. Despite the subscript notation denoting the stationary [S] and moving [M] frames, SR allows either frame to assume
itself to be stationary. However, in the context of a wave model, only the frame at rest with respect to the wave media can be
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considered truly stationary and the Ivanov transforms make no reference to time dilation. In an attempt to explained how [tS] is
greater than [tM], we might consider the implication of reversing [12] as follows.

[13]

tS =

dS
d
; tM = M
c
c

In [13], we still see that [tS] is different to [tM], but only because the difference in length requires a greater propagation time.
However, this difference in time is not time dilation in the sense of clocks used to measure [tS] and [tM] ticking at different rates.
In terms of the Ivanov transforms, the time difference in the moving frame is only due to the different in length propagation
based on the constancy of [c] in the wave media. Therefore, to clarify the Ivanov interpretation, let us imagine two frames of
reference, i.e. stationary and moving, in which two different, but identical interferometers are operating. In the stationary
frame, there is no length contraction, such that any measured time might be described in terms of [t S]. Of course, within the
moving frame, there is no perception of length contraction, as the virtual Doppler effect would reverse the normal Doppler
effect.
Note: We know that a stationary person on a train platform hears the change in the pitch of a train whistle, which is not
heard by a comoving passenger on the train. This is an example of the virtual Doppler effect reversing the normal
Doppler effect.
Therefore, only an observer stationary with respect to the wave media ‘perceives’ the effect of length contraction in the moving
frame. The word ‘perceives’ is highlighted because there may be no means of direct observation of the length contraction, only
one that is calculated from the assumed transforms at work, i.e. Ivanov or Lorentz, as detailed in previous equations. However,
this length contraction suggests that the time taken in the moving frame [tM] will be less than [tS] as defined by [13].
Note: However, because an observer in the comoving frame is unaware of length contraction due to the virtual Doppler
effect, it must be assumed that any clock in the moving frame would remain consistent with a clock in the stationary
frame. If so, it would suggest that the ‘perceived’ difference in time is only a conceptual difference, based on calculation,
and not a real difference or time dilation.
While it is believed that this summary is consistent with the Ivanov transforms, it clearly differs from special relativity and the
Lorentz transforms, which both require time dilation. So, while the explanation outlined above has to be seen to challenge
certain assumptions of special relativity (SR), we might still understand the perspective of SR as one where the observer is
always ‘trapped’ within a moving frame, where the relative velocity [v] with respect to the wave media cannot be determined.
However, accepting this limitation of perspective does not necessarily mean that the idea of a wave media has to be simply
rejected, especially if it might provide a more coherent causal explanation that often appears to be missing in other models.
Note: As a point of clarification, the description outlined suggests that there is no concept of space contraction between
two points in space-time, only the possibility that material objects, e.g. an interferometer, may be subject to a physical
length contraction within the local confines of a moving frame relative to a stationary frame. If so, a spaceship travelling
at near lightspeed might be contracted in length, although the distance to the stars would not be affected and therefore
would not require time dilation to maintain the SR postulate of the constancy of the speed of light [c].
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Within the wave model outlined, the constancy of the speed of light [c] is maintained,
but restricted in scope to the wave propagation through the media. In this respect, the
different light propagation times in different frames of reference moving with velocity
[v] relative to the wave media seems to be a logical assumption that negates so many
of the apparent paradoxes of relativity. Of course, whether this logic actually explains
the reality of the universe is still open for debate. However, before leaving the
discussion of the Michelson-Morley experiment based on the light paths through an
interferometer, we might simply raise the analogy of this equipment to the description
of a ‘light clock’, where the basic geometry of the vertical light paths in the stationary and moving frames is illustrated in the
following diagram. In the context of the diagram, we wish to question how light propagates vertically [ϴ=90] in the stationary
frame, but at an angle [ϴ] in the moving frame. The dotted curve arcing on position [y2] might initially be correlated to as an EM
wavefront radiating outwards from [y1], such that it might reach [y2] irrespective of the velocity [v] of the frame of reference.
However, we might have to question this model, if we adopt the photon model of light, e.g.
Would a photon from [y1] always arrive at [y2]?
In the stationary frame this is not an issue and we might assume that a ‘photon gun’ has been screwed to the floor of an
imaginary spaceship and fires single light pulses, i.e. photons, vertically, i.e. [ϴ=90]. However, let us also assume that this same
spaceship changes its velocity [v], with respect to the wave media, and continues to fire single photon pulses vertically, i.e.
[ϴ=90], in its local, but moving frame.
Why would this photon propagate at an angle [ϴ] to arrive at [y2], now offset by [vt]?
Let us attempt to consider this question in terms of the following threes simulations, see 135.1.bas, which reflect the previous
light clock configuration, i.e. where light propagates from [y 1] to [y2] with velocity [c]. In all three simulations, the background
propagation of light from a central position in the stationary frame is shown with respect to the wave media in blue/grey. The
outer shell represents the distance propagated by light in [ct], e.g. 100. In the first simulation left, the red dot is collocated at
the central position and has a velocity [β=0], such that light propagating with velocity [c], either as a wave or a photon, might be
seen to arrive at [y2] in 100 units of time having travelled 100 units of distance.

The next two simulations show the moving frame in which the light clock is now moving with velocity [β=0.9] simply to
exaggerate a number of issues. In both of these simulations, the red dot might be seen to fire photons vertically in its local
reference frame, which are assumed to propagate vertically in the wave media, if the moving source cannot impart velocity or
momentum to the photons. If so, no photons in either of the secondary simulations will ever arrive at [y2] in 100 units of time,
such that the perspective of the moving frame cannot be reversed to become a stationary inertial frame as required by SR.
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However, in the middle simulation, the distance to [y2] in the moving frame has not been subject to any length contraction as
defined by [18], which corresponds to the Ivanov transforms.
[18]

Ly ' = Ly 1 −  2 = 100 1 − 0.92 = 43.5

In the final simulation right, the length contraction associated with the compressed standing wave model reduces the vertical
offset to [y2] from 100 to 43.5 units, such that it intersects with the outer expanding shell of light in 100 units of time.
Therefore, the third simulation can be reversed with the first simulation, if [18] is assumed, although the caveat of the photon
model still appears to be problematic. In this context, photon sourced by the red dot moving with any velocity [v>0] would
never arrive at [y2] as they are not even propagating in the right direction.
Note: The scope of this problem may depend on whether the wave-particle duality model for light is describing the real
causal mechanism as to how energy source at one point in space-time propagates to another with velocity [c]. Clearly, if
a wave model is adopted, where energy radiates outwards as a radial shell, as shown, then some fraction of this energy,
i.e. possibly subject to an inverse square law, might arrive at [y2]. However, it is accepted that this initial assumption is
highly speculative.
At this stage, it will simply be stated that any wave model might persue the fundamental idea that light has to be explained in
terms of the movement of energy in space as a function of time, which logic might suggest only requires one causal mechanism,
not two, as assumed by the current duality of electromagnetic waves or photon particles. In this respect, the idea of a light
clock may only introduce more issues rather than resolving time dilation.

83 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

1.1.2.5

Lorentz Transforms

This discussion is an attempt to better understand the Lorentz transforms, which were initially
developed as a respond to the null results of the Michelson-Morley experiment in 1870, as
previously discussed, but later used by Einstein in support of his theory of special relativity,
published in 1905. However, there is a much wider backstory surrounding these transforms,
both in terms of historic developments and implications, such that this review will be broken
into a number of subsections.
•
•
•
•
•

Historical Context
Doppler Effect and other Transforms
Example Analysis
LaFreniere’s Transforms
Relativistic Issues

This initial discussion is only intended as an introduction to the Lorentz transforms and the idea of time dilation and length
contraction, which were originally forwarded as speculative assumptions, as there was little, if any, evidence for such concepts
when initially published. The following discussions will then attempt to expand on some potential causal mechanisms that
might be considered within the framework of a wave model, where the wave media of space might be assumed to be an
absolute frame of reference.
Note: The development of website-3 has allowed a wider discussion of various wave models, most of which differ in
scope. However, a common theme of all these models is that matter has a wave structure of some description, where
component waves that constitute matter propagate through a wave media. While this wave media is described in many
ways, it is often generally referred to as ‘the ether’ for historic reasons. The nature of this wave media might be
considered as a distortion of space, as a fundamental electromagnetic field, as a multitude of different quantum fields or
even possibly as a superfluid that can isolate angular momentum.
However, for the purposes of this initial discussion, we might assume that the wave media in question might be simply
associated with what is normally assume to be ‘space’, i.e. the huge amount of ‘nothing’ that exists between a very sparse
distribution of matter particles, i.e. ‘something’.
What is the current status of such ideas?
From the late 19th century to the present-day, the idea that space might be a wave media has essentially been side-lined in
favour of a theory of relativity. The subsequent development of relativity in conjunction with quantum mechanics has led to a
situation where the idea of matter having an underlying wave structure is rarely discussed in terms of a wave model within
mainstream science. However, it might be argued that these accepted models of science have become increasingly dependent
on a multitude of mathematical abstractions, where the issue of any physical causal mechanism is often far from obvious. While
the issue of reconciling any wave model with current quantum theory is beyond the scope of this discussion, it may be useful to
review the historic development of ideas underpinning special relativity predicated on the assumptions of the Lorentz
transforms, such that we might consider the next question.
Can the Lorentz transforms be explained in terms of any physical causal mechanisms?
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If not, then it might be argued that the Lorentz transforms are, or at least were, primarily mathematical conjecture, even
though there is now empirical evidence in support of these equations. It might also be argued that special relativity provided
the scientific justification of the Lorentz transforms, such that it became ‘accepted science’. However, while there is simply too
much empirical evidence in support of the basic idea of relativity, which cannot be ignored, some of the implications of this
theory have always been questioned in terms of the paradoxes it appears to generate. So, while special relativity embraced the
implications of the Lorentz transforms in terms of both time dilation and length contraction, it did not necessarily provide any
further physical clarity of these concepts, especially when abstracted into 4D spacetime, as proposed by Minkowski in 1908.
However, the description of relativity by Einstein and Minkowski has a long prior history of development, which is possibly
worthy of some further review.
1.1.2.5.1

Outline of Historical Developments

While, today, most will understand that the Lorentz transforms provide the mathematical rationale underpinning special
relativity, few possibly know of the importance of the work carried out by Lorentz, Poincare and others in the decades leading
up to its publication in 1905. Likewise, while many will understand that the Lorentz transforms provide a mathematical
rationale that leads to the idea of length contraction and time dilation, few necessarily question whether such ideas have a
causal explanation. However, the development of Lorentz transforms can be traced back to 1895, by which time Lorentz had
already been working for more than 20 years on the problems surrounding electro-optical phenomena. In 1895, Lorentz
published a paper that proposed the first, albeit approximate, solution that allow Maxwell’s electrodynamics to be transposed
into a moving frame of reference. While this solution was only applicable for relatively low values of [β=v/c], it allowed an
electromagnetic field to be mapped between a moving and stationary frame. However, in order to compensate for the effects
of velocity [β], it was necessary to define a new time variable [t’], which depended on the position [x’], which Lorentz described
as ‘local time’. In this context, a comoving observer could not use the universal time [t] of Newton, but rather had to adopt a
local time [t’] defined by the following relationship.
[1]

x ' = x − vt;

t'=t −

vx
c2

Before this time, the relationship between a stationary and comoving observer were previously defined in terms of a set of
equations, which we might label as the Galilean Transforms.
[2]

x ' = x − vt;

t' = t

In these transforms, the coordinates of the moving frame are identified by the prime [‘] notation. However, the equality of the
time variables [t] and [t’] requires that if some event [A] occurs at position [xA] at time [tA], this event would be perceived by a
comoving observer at position [xA’] at time [tA’=tA]. We might express this relationship as follows:
[3]

xA ' = xA − vt A;

xB ' = xB − vtB;

where t A = tB

So, if two events occur simultaneously at points [xA] and [xB] in the stationary frame, they must also be detected by the
comoving observer as simultaneous events [xA’] and [xB’]. However, this view of simultaneity cannot be true based on Lorentz’s
idea of local time [t’]. While this issue may appear to be obvious based on the subsequent acceptance of special relativity,
Lorentz did not highlight this issue at the time of publication in 1895. Initially, Lorentz did not consider the issue of local time to
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be real, but rather a ‘trick’ required by the mathematics of his equations. However, later in 1895, Poincare published a series of
papers in which he reviewed a number of different theories forwarded to explain the electro-optical phenomena in moving
frames. One of the issues Poincare raised against Lorentz’s theory related to the propagation of the electromagnetic field,
where the reaction of a distant material body would be retarded, such that the time interval of propagation would violate the
Newtonian principle of reaction. However, it took another 5 years before Poincare clarified his position regarding Lorentz’s local
time, which is only paraphrased in the quote below.
"For a comparison to be done, events must be reported, not at the true time [t], but at a certain local time [t’]. If
observers placed at different points, adjust their watches with the help of light signals that seek to correct the time of
the transmission, the ‘local time’ is the time marked by the adjusted watches. If [c] is the speed of light and [v] is the
velocity along the [x] axis, local time is defined by the Lorentz transform.”
In September 1904, prior to Einstein’s publication of his theory of special relativity, Poincare added the idea of length
contraction, as originally postulated by FitzGerald in 1889, followed by Lorentz in 1892, to explain the negative outcome of the
Michelson–Morley experiment. Again, the following paraphrased quote is simply use to characterise Poincare idea of relativity.
“The most ingenious idea has been that of local time. Imagine two observers who wish to adjust their watches by optical
signals; they exchange signals, but as they know the transmission of light is not instantaneous, they take care to
synchronise them. When [B] perceives the signal from [A], its clock should not mark the same time as that of [A] at the
moment of sending the signal, but have the time augmented by the time duration of the transmission. The watches
adjusted in that manner do not show the true time; they show what might be called the local time, so that one of them
goes slow on the other. It matters little, since we have no means of perceiving it. All the phenomena which happen at
[A], for example, will be late, but all will be equally so, and the observer who measures them will not perceive it, since his
watch is slow; so, as the principle of relativity would have it, he will have no means of knowing whether he is at rest or in
absolute motion. Unhappily, that does not suffice, and complementary hypotheses are necessary; it is necessary to
admit that the bodies in motion undergo a uniform contraction in the direction of motion.
While the previous outline has provided a potted history that has introduced the key idea of time dilation, as originally
presented in terms of local time and length contraction used to explain the null results of the Michelson–Morley experiment, it
is possibly limited in terms of causal details. Therefore, some further details of the historical development might be useful. In
the earlier history of 17th century science, two rival theories had been forwarded to explain the nature of light, i.e. a wave
theory and a corpuscular theory as proposed by Christian Huygens and Isaac Newton respectively. However, despite Newton’s
support for the particle-like nature of light, he still assumed the existence of an ether, which by the 19th century had developed
in support of the propagation of electromagnetic waves. In 1864, Maxwell published his theory of electromagnetism, which
explain the phenomena by means of mechanical action through a medium occupying the space between two points. However,
the Michelson-Morley experiment, carried out in 1887, unexpectedly failed to provide any evidence of the ether’s physical
existence. In an attempt to explain the failure of the Michelson-Morley experiment, Lorentz and FitzGerald forwarded the
Lorentz ether theory as a possible solution as to why the motion of an absolute aether could not be detected. Lorentz's initial
theory was circulated between 1892 and 1895 and was based on a stationary ether. Initially, this theory attempted to explain
the results of the Michelson-Morley experiment by introducing ‘local time’ in a system moving with velocity [β] with respect to
the stationary ether plus some form of length contraction. However, in 1905, Poincaré consolidated Lorentz's ideas to
incorporate non-electromagnetic forces, i.e. gravitation, which he described as ‘The New Mechanics’, although today this work
is only discussed in terms of Einstein’s later publication of special relativity and Minkowski’s idea about 4D spacetime. From the
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perspective of historical accuracy, the Lorentz Ether Theory was developed between 1892 and 1906 by both Lorentz and
Poincare based on Fresnel’s aether theory and Maxwell’s electromagnetic theory.
Note: The Lorentz model required a strict separation between matter, in the form of electrons and ether, which also
required the ether to be completely stationary, i.e. it was considered to be an absolute frame of reference. However, the
state of this wave media was also defined in terms of an electric field [E] and magnetic field [H], such that a somewhat
abstract electromagnetic ether replaced the older idea of a mechanistic wave media.
This description of the electromagnetic field allowed it to act as the mediator between the electrons, where changes in the field
propagate at the speed of light [c]. Lorentz theoretically explained the Zeeman effect on the basis of his theory, for which he
received the Nobel Prize in Physics in 1902. Joseph Larmor also forwarded a similar theory, although his concept was based on a
mechanical ether. Based on Lorentz's theory, an observer moving relative to the ether could use the same electrodynamic
equations as a stationary observer and therefore both would make the same observations.
Length Contraction:
According to the theories of both Fresnel and Lorentz, a velocity with respect to a stationary aether should be proved by
experiment. However, the null result of the Michelson–Morley experiment in 1887 was clearly difficult to explain. Initially,
Michelson thought that the result might be explained by the aether drag hypothesis, where the aether is dragged by matter,
although the Fizeau experiment and an effect called ‘aberration’ would later disproved this idea. The idea of length contraction
was also suggested by Heaviside in 1889, when working on Maxwell’s equations, where the magnetic vector field around a
moving body appeared to be altered by a factor, which we might now recognise as the Lorentz factor [g].

[4]

2

v 
g = 1− 
c

= 1 − 2

Later, in 1889, FitzGerald, and then Lorentz in 1892, forwarded the idea that not only electrostatic fields, but also the molecular
forces might be affected in such a way that the physical dimension of a body, along the axis of motion, might also be
contracted. However, any comoving observer would not notice this contraction, because all means of measurement, i.e.
physical devices, would also be contracted in the same way. In 1895, Lorentz proposed three possible explanations for this
relative contraction:
1.

A body contracts along the [x] axis of motion only.

2.

A body remains unchanged along the axis of motion, but expands along the transverse axis [yz].

3.

A body contracts along the [x] axis of motion and the transverse [yz] axes.
Note: It might be recognised that option (1) and (3) reflect the Lorentz and Ivanov transforms respectively. However,
while it appears to highlight that the measure of spatial distance along the [x] axis of motion and transverse [y] axis is
different in options (1) and (3), previous analysis of the Ivanov transforms appeared to suggest that the physical
geometry of the light paths conform to option (3). It is option (1) that requires time dilation.

Although the possible connection between electrostatic and intermolecular forces was used by Lorentz as a possible causal
explanation, the contraction hypothesis was perceived to be highly speculative at the time. It is also important to highlight that
length contraction was only assumed to affect the space between the electrons, not the electrons themselves. However, this
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‘space’ between the electrons was explained in terms of the intermolecular distance, where length contraction along the [x]
axis of motion was defined as follows:
[5]

d ' = d 1 −  2 = gd

Today, Ivanov’s idea of standing wave compression, which was only published in the 1980’s, might be considered as a potential
causal mechanism that might explain length contraction of macroscopic objects. Again, these wave structures would have to be
extended to affect atomic and molecular bonds that bind macroscopic objects, such as Michelson’s interferometer. However,
within the current historic timeline, this concept was not understood, such that length contraction was primarily speculative in
the absence of any real empirical evidence.
Local time:
As outlined, Lorentz’s work between 1892 and 1895 had helped develop the idea of local time, as a mathematical requirement,
as defined in [1], but repeated below.
[6]

t'= t −

vx
c2

In the form of [6], [t] is the time in the stationary frame, i.e. with respect to the ether, while [t'] is the time in the moving frame
with velocity [v]. Voigt had also forwarded a similar expression for local time, in 1887, in connection with the Doppler effect and
an incompressible medium. However, Lorentz work allowed him to explain the aberration of light, Doppler effect and the
Fizeau experiment related to the measurements of the Fresnel drag coefficient. While Lorentz believe that length contraction
might be a real physical effect, it appears that he did not really have a convincing causal mechanism at that time. However,
Lorentz was far more cautious about the reality and scope of ‘local time’, although he was eventually convinced by Poincare’s
analysis, which is simply characterise in the form of the following paraphrased quote by Poincare:
“We do not have a direct intuition for simultaneity, just as little as for the equality of two periods. If we believe to have
this intuition, it is an illusion. We helped ourselves with certain rules, which we usually use without giving us account
over it. We choose these rules therefore, not because they are true, but because they are the most convenient, and we
could summarize them while saying, the simultaneity of two events, or the order of their succession, the equality of two
durations, are to be so defined that the enunciation of the natural laws may be as simple as possible. In other words, all
these rules, all these definitions are only the fruit of an unconscious opportunism.”
By 1900, Poincaré had interpreted local time as the result of a synchronization procedure based on light signals. He assumed
that two observers, e.g. [A] and [B], moving with respect to the ether might synchronize their clocks by optical signals. If, as
inertial frames, they assumed themselves to be stationary, they could still determine the transmission time of the signals and
by cross-referencing whether their clocks were synchronised. Of course, from the perspective of an observer truly stationary
with respect to the ether, these clocks would only indicate the local time as defined in [6]. In 1904, Poincare described this
process in the following way:
“[A] sends a signal at the time [tA=0] to [B], which arrives at the time [tB], while [B] sends a signal at the time [tB=0] to
[A], which arrives at the time [tA]. If [tA] and [tB] have the same value, the clocks are synchronous, but only in the system
in which the clocks are at rest in the ether.”
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However, in the context of a wave model, it is not clear how clock synchronisation helps explain local time. For in a wave
model, velocity [v] on which local time depends can only be measured against the stationary frame of the ether. Therefore, two
reference frames with the same velocity magnitude [±v] with respect to the ether would experience the same local time. Of
course, if this absolute velocity cannot be determined, as assumed by relativity, then clock synchronisation can only confirm
when the two frames have the same relative velocity [v].
By way of a historical note, Einstein's paper on special relativity was published three months after Poincare's short
paper, but before Poincare’s full version. Einstein used the principle of relativity to explain the Lorentz transforms and
used a similar description of clock synchronisation, as per Poincare. However, Einstein's paper provided no references to
any other source of information and Poincare never acknowledged Einstein's work on special relativity.
Within the timeline being discussed, local time was not considered in terms of what is now called ‘time dilation’. Therefore,
whether this historical outline really defines time dilation, let alone explains it as a causal mechanism is questionable, especially
if the concept requires an understanding as to why matter particles oscillate at a higher frequency, when in motion.
Transform Assumptions:
In part, the previous historic timeline has outlined the development of various assumptions that underpin the Lorentz
transforms, which might be described as a response to the null results of the Michelson-Morley experiment. Originally, it
appears that Lorentz saw his transforms as a possible solution to explain the null result, while still allowing for the possibility
that the wave media exists. However, the previous summary suggests that the assumptions underpinning the Lorentz
transforms, at least when initially developed, primarily rested on mathematical deduction with little causal explanation. It might
also be highlighted that Lorentz’s transforms predate the assumptions embodied in Einstein’s postulates of special relativity,
such that we possibly need a clearer separation of the various assumptions under discussion.
Note: Today, the Lorentz transforms have been subsumed into the theory of special relativity, such that the constancy of
the speed of light [c] is the same in all reference frames. As a consequence of this assumption, any inertial reference
frame can assume itself to be a stationary reference frame, such that all motion is measured relative to itself. This
assumption has to be challenged by a wave model, which assumes that the constancy of the speed of light [c] only
applies to the reference frame of the wave media.
While mainstream science will possibly reject the wave media assumption outlined in the note above, it might be argued that it
has never actually provided a causal denial. As such, we might pursue a speculative discussion of transforms, in general, in
order to consider whether the wave media might coexist with more mainstream assumptions. Therefore, we possibly need to
start with the rationale that leads to the Lorentz transforms, as presented below in two equivalent formats, i.e. [7] and [9].

[7]
x' =

t−

x − vt

;
2

v 
1− 
c

y ' = y;

z' = z;

t' =

vx
c2
2

v 
1− 
c

However, for the purposes of this discussion, we might simplify the transforms by adopting the notation shown in [8].

89 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

[8]

c = 1 = c2;

 =

v
;
c

2

v 
g = 1−  
c

= 1 − 2

On the premise that [c=1], velocity [v] can be reduced to a ratio [β] without units, although it needs to be highlighted that [βt]
in [9] does not have the required units of distance nor does [βx] have the required units of time.

[9]

x' =

x −  ( ct )
g



x − t
;
g

y ' = y;

z' = z;

(

t −  xc −1

t' =

g

)  t − x
g

Therefore, to clarify the difference between [7] and [9], the following table shows the results for the case where [x=1] and [t=1],
which may lead to numeric confusion as illustrated in the table below.
x

t

x' [7]

t' [7]

x' [9]

t' [9]

1

1

-1.73E+08

1.155

0.577

0.577

Here we see that the value of [x’] due to [9] has to be multiplied by [c] to get the correct figure, although the sign of the result is
still wrong. However, the result of [t’] due to [7] and [9] appears more confusing. In the case of [7], the result of [vx/c2] is very
small for the value of [x=1], such that the value converges to [1/g=1.155]. However, in the case of [9], the value of [vx/c 2] is
reduced to [βx=0.5], which leads to the result [(1-0.5)/g=0.577].
Note: The issue of the reduced format in [9] has been highlighted because it is one that LaFreniere has adopted in his
discussion of the Lorentz transforms. As such, some of his simulation results may need to be carefully checked.
However, returning to the historic timeline, it might be suggested that some of the steps in Lorentz’s thinking may have been
overlooked. If we revert to the much earlier form of the Galilean transform, the relationship between [x, x’] and [t, t’] might be
defined as per [10] below.
[10]

x ' = x − vt; t ' = t

In the context of [10], any event at [x] can be transposed to
[x’] in the moving frame by virtue of its velocity [±v] in time
[t]. However, it possibly suggests that both frames must
perceive events to occur at the same time [t]. Of course, this
type of transform predates the idea of light having a finite
velocity [c], such that an observer in the moving frame must
detect the event at [x] not only occurring at [x’] but at some
later time [t’], i.e. the local time in the moving frame.
However, this description of local time [t’] is not inferring
time dilation, simply a time latency in the event being detected in the moving frame. Again, without initial reference to the
assumptions of time dilation or length contraction, we might consider the perspective of two observers in the stationary [x]
frame and moving [x’] frame describing an event, e.g. a light pulse, at [A’,A] propagating to [B’,B]. In the stationary frame [x],
we see the effect of the moving frame velocity [v] on the positioning of [A] and [B] starting at [x0,x1] at time [t0] and then
subsequently moving to [x2,x3] at time [t1]. However, while the moving frame [x’] might recognise the passage of time to [t1’],
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the position of [A’] and [B’] remain in the same relative position [x0,x1]. Of course, we might perceive a problem in this model, if
we consider the propagation time [t1=d/c] and [t1’=d’/c] in the stationary and moving frame respectively, such that [t1] cannot
equal [t1’], if the speed of light remains constant in all reference frames, as per the postulate of special relativity.
[11]

t1 =

d x3 − x0
=
;
c
c

t1 ' =

d ' x1 '− x0 '
=
c
c

However, in terms of the wave model, the constancy of the speed of light [c=1] is only assumed to be constant with respect to
the wave media, not [A,A’] or [B,B’], while accepting that this might not be obvious to an observer in the moving frame. So,
based on the diagram, we might realise that by denying its velocity [v] with respect to the wave media, the distance [d’] is a
false perception of the light propagation distance [d]. In this respect, the distance between [A’] and [B’] in the moving frame
cannot be equated to the light propagation distance [d], although it may appear to be the case.
So, is the scope of the constancy of [c] a root cause problem?
Clearly, the assumption that the light propagation distance [d’=ct1’] differs in the moving frame when compared to the
perception in the stationary frame, i.e. [d=ct1], leads to a disconnect that special relativity sought to resolve using the Lorentz
transforms. However, as highlighted, while special relativity relied on the mathematical assumptions of the Lorentz transforms,
it never really offered up any additional causal explanation, but still required a resolution of the problem cited in [11], now
reformatted in the form of [12].
[12]

c=

d x3 − x0
gd ' g ( x1 '− x0 ')
=
=
=
t1
t1
gt1 '
gt1 '

In [12], we see the inclusion of a factor [g] that seeks to explain the difference in the light propagation distance [d’] in
comparison to [d], but which then also requires a complementary change in time [t1’] in comparison to [t1]. In this respect, the
requirement for length contraction and time dilation is directly linked to Einstein’s assumption about the constancy of the
speed of light [c] in all reference frames.
Basic Principles of Relativity:
As early as 1895, Poincare had argued that experiments like the Michelson–Morley interferometer indicated the difficulty, if not
the impossibility, of detecting the absolute motion of matter with respect to the ether. However, it was later in 1902, when he
first used the expression ‘principle of relativity’, i.e.
"The principle of relativity, according to which the laws of physical phenomena must be the same for a stationary
observer as for one carried along in a uniform motion of translation, so that we have no means, and can have none, of
determining whether or not we are being carried along in such a motion."
In 1905, Einstein published his paper on what is now called special relativity. In this paper, Einstein proposed that coordinates
used by the Lorentz transforms were the inertial coordinates of two frames of reference moving with velocity [β] with respect
to each other. Einstein then forward his postulates of relativity, i.e.

1.

The laws by which physical processes occur are the same with respect to any system of inertial coordinates,
which defines the general principle of relativity.
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2.

In empty space, light propagates at an absolute speed [c] in any system of inertial coordinates, which defines
the principle of the constancy of light speed.

Today, these two postulates are taken as proven facts. However, in the context of a wave model, the first possibly needs wider
consideration in terms of the Doppler effect, which historically does not appear to get any mentioned. Likewise, the second
postulate also needs further consideration as to how light actually propagates through ‘empty space’ and the scope of the
speed of light [c], which might also need some additional consideration of the Doppler effect. However, irrespective of these
wider considerations, history tells us that it was Einstein’s theory of special relativity that was recognised, not Poincare’s ’New
Mechanics’ and where Lorentz’s transforms are often only remembered as a footnote within any discussion of Einstein’s theory
of relativity. Of course, on a more philosophical note, we might simply conclude this historic overview with the saying:
“To the victor goes the spoils”

1.1.2.5.2

Doppler Effects and Other Transforms

As suggested at the end of the previous historic overview, there is possibly a need for some
clarification of the Doppler effect to be made in conjunction with the Lorentz transforms and
the previously discussed Ivanov transforms. What is now known as the ‘Doppler effect’ was
part of a paper published in 1842 on the ‘Coloured light of Binary Stars’ where Doppler
postulated the principle that the observed frequency of a wave depends on the relative
speed of the source and the observer. However, despite this work being known for, at least,
50 years before Lorentz, Poincare and Einstein’s development of relativity, all appeared to
make little reference to this effect. Of course, the Doppler effect can be discussed outside
any relativistic effects associated with the Lorentz transforms as the effect is apparent in
sound waves propagating through the wave media of air.
Note: In the case of sound waves, there is no inference that the structure of matter is predicated on such waves, such
that any observer exists outside this frame of reference. Therefore, the velocity of sound through the media of air can be
unambiguously determined by an observer known to be stationary with respect to the media of air.
However, in the case of matter waves, as per LaFreniere’s electron model, things become more complicated as everything,
including observers, are essentially isolated within their own moving frame without any obvious means of detecting their
velocity with respect to the wave media of space, as assumed by the types of wave models being discussed.
Note: It is highlighted that the LaFreniere electron wave model assumes that the Lorentz transforms have to be applied
to resolve what is really happening, which is also a basic assumption of special relativity. However, there is one major
caveat to the previous statement in that within a wave model all relative velocity [β=v/c] has to be measured relative to
the ether, i.e. the media of space.
If, for now, we simply accept that the velocity [β] has to be measured relative to the wave media, where waves propagate with
a unity velocity [c=1], then the same definition of [β=v/c] can be applied to both the Doppler effects on sound and matter
waves. However, the Lorentz transforms suggest that the source frequency of matter waves must be subject to an additional

92 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

time dilation. This difference appears to then lead to two sets of transforms, which apply to sound waves and matter waves
respectively, which will be described in terms of the Ivanov and Lorentz transforms shown below.
Ivanov : x ' =

[1]
Lorentz : x ' =

x −  ct
2

g

;

x −  ct
;
g

y
;
g

y' =

y ' = y;

z' =

z
;
g

z' = z;

where g = 1 −  2

t ' = t;

t' =

t −  xc −1
g

Note: These equations are presented in a reduced form based on [c=1] and where [g] is simply a factor that adjusts the
results of the transform without reference to relativity. Therefore, in the case of the Ivanov transforms, [g] is the result of
a Doppler effect only based on the velocity [β] of the source or receiver.
If the description above is correct, then we might assume that the difference between the two sets of transforms must be down
to the additional time dilation factor assumed by the Lorentz transforms. We might then attempt to test this assumption by
changing the form of the Ivanov transforms, such that spatial length [xyz] is now expressed in terms of wavelength [λ] at time
[t=0] and where time [t] is considered in terms of frequency at offset [x=0].
[2]


Ivanov : x ' = x ;
g2

y ' =

y
g

;

z ' =

z
;
g

f'=f

As indicated, these transforms do not consider the addition of the time dilation factor [g] associated with the Lorentz
transform. However, we might attempt to convert the Ivanov transforms to the Lorentz transforms by multiplying each term by
an additional [g] factor, which might then account for the effect of time dilation, such that we get the following results.
[3]

  
x ' = g  x  = x ;
 g2  g



 y
y ' = g 
 g



 = y ;


 
z ' = g  z  = z ;
 g

f ' = g ( f ) = gf

At face value, these results might be seen to generally reflect the Lorentz transforms, where the transverse wavelengths [yz]
are now unaffected, while the frequency [f’], i.e. the reciprocal of time, would be slowed by [g].
Note: It might be highlighted that within a wave model, time may only be a perceived effect of a change in frequency
linked to velocity. If so, we need to find a causal mechanism to explain why frequency changes, which then affects the
perception of time, i.e. time dilation is caused by a frequency change, not vice versa.
So, while the Ivanov transforms do not need to account for time dilation, when describing the Doppler effect on sound waves,
the introduction of an additional [g] factor appears to result in the Lorentz transforms. While the details of these transforms will
be the subject of further discussion, we might initially consider the results of the following simulations that used both sets of
transforms – see 137.1.bas.
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The first simulation on the left shows the normal Doppler effect on sound waves propagating through a wave media due to the
wave source having a relative velocity [β=0.5c] with respect to the wave media, i.e. air. The second simulation in the middle
revises the results, based on the Lorentz transforms, by applying a time dilation factor [g] to the original source frequency
[f1=0.020], such that it becomes [f2=0.017]. However, the third simulation on the right then questions whether the Lorentz
simulation actually exists within the wave media, if the effect of time dilation only takes place within the local frame of the
moving source, before any wave is transmitted into the media. In the case of the Lorentz simulation in the middle diagram, the
frequency [f1=0.020] is reduced to [f2=0.017] due to time dilation, which as outlined takes place before the waves are
transmitted into the media and then subject to the forward and backward Doppler effect.
So, how is the middle Lorentz simulation different from the Ivanov simulation right?
In both cases, the wave source has a relative velocity [β=0.5c] with respect to the wave media, where the source is transmitting
waves with frequency [f2=0.017], as measured by a stationary observer. While this frequency has been physically changed in
the Ivanov case and caused by time dilation in the Lorentz case, it is unclear why the Doppler effect propagating through the
media would differ. It can be seen that the wavelength results displayed below each simulation are identical and it might be
assumed that a stationary observer would not directly be aware of how or why the frequency [f2] had change prior to wave
transmission.
So, why are the two simulations different and who would see the Lorentz simulation?
While, in the case of the Lorentz simulation, we might recognise that the frequency [f1=0.020] is perceived within the local
moving frame, this frequency must become [f2=0.017] to any stationary observer, who measures its relative velocity to be
[β=0.5c] from which all Doppler effects are then explained. From this perspective, the Doppler effect defined by the Ivanov
transforms would appear to be the perception of any stationary observer. If so, the time dilation would not be observed and
wavelength contraction in the media along the transverse axes would be measurable, as per the Ivanov transforms that
describe the normal Doppler effect.
Note: This description is not attempting to forward an argument negating the possibility of time dilation as it is only
attempting to clarify what Doppler effect, if any, propagates outwards through the wave media from moving source to
stationary observer. Of course, if time dilation is an effect, not a cause, of a wave frequency change, we possibly need to
consider the permutations of Doppler effects, which arise linked to both the source and/or receiver velocities.
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As outlined above, and in other discussions, the Doppler effect can depend on the velocity of the source and/or receiver of the
wavelengths, which appear to be compounded by time dilations, as defined by the Lorentz transforms. While this can lead to
many permutations, they can be reduced to just the equation in [4] below, although it may require some examples to help
illustrate its operation, where the sign of [βS] and [βR] depends on the direction of the source and receiver frames.
[4]

R
gR



(1  R ) = gS (1  S )
S

 g  (1  S )
 R = s  R 
 gS  (1  R )

Equation [4] defines the received wavelength [λR] to be a function of the source wavelength [λS] and in-turn the velocity of the
source [βS] and receiver [βR], which have their own Lorentz factor [gS, gR], if needed to be taken into account. However, in the
general context of the Doppler effect, a wavelength is sourced by a frequency [fS] oscillation within the local reference frame,
where local time is never subject to time dilation. However, on transmission, this frequency generates the wavelength [λM] into
the wave media, where the original local frequency can be subject to time dilation, relative to some other stationary frame, and
modified as follows:
[5]

M =

S
gS

(1  S )

This effect has been described as the normal Doppler effect because it exists within the media. If time dilation is not required,
then [gS=1] and the wavelength [λM] is only a function of the source velocity [βS], where the sign of this velocity depends on
direction, i.e. wavelength is compressed in the forward direction and elongated in the backward direction. This wavelength
then propagates through the wave media with velocity [c=1] towards the receiver, which in-turn may be subject to a relative
velocity [βR] with respect to the media.
[6]

R =

M
gR

(1  R )

In the absence of any Doppler effect associated
with [5], the local moving frame of the receiver
can still be subject to a virtual Doppler effect,
which is essentially defined by [6]. In principle,
the receiver has no knowledge of the original
source frequency as it may only be aware of
the wavelength [λM] being received. However,
the velocity [βR] may also imply a time dilation
factor [gR], if required, where the direction of
the velocity depends on the sign of [βR].
However, given so many permutations, the net
effect of these equations can often become
obscured, such that some practical example that assumes time dilation may clarify the results. In the top configuration in the
diagram right, the central reference frame in yellow will be the only frame that is truly stationary with respect to the wave
media. However, in the case of matter waves, the postulates of special relativity suggest that any inertial frame might assume
itself to be stationary.
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Note: While the last statement is held to be true by special relativity, this cannot be the case for the wave model under
discussion. Therefore, while the second and third configuration in the diagram show the frame on the left to be coloured
yellow to signify the local ‘assumption’ of it being the stationary frame, the values of [β,g] remain unchanged as do the
wavelengths propagating toward it. However, in the context of each local frame, the wavelength [λ=100] is a
comparative reference unaffected by time dilation or any Doppler effect, which might subsequently apply.
So, the top configuration shows the two reference frames, left and right, receding away with velocity [β=0.5]. As the central
frame has no relative velocity [β=0], the reference wavelength [λ=100] is transmitted unaffected into the media in both the
forward and backward directions. However, the wavelength shown as [λ F=100] is interpreted as per [6], because the two
frames, left and right, both have a relative velocity [β=0.5], the local wavelength [λ=100] propagating through the wave media
becomes elongated to the backward wavelength [λB=173.2]. In terms of the wave model, nothing has changed in the middle
configuration, but it now reflects the assumption of the local frame on the left being a stationary inertial frame. As such, it
assumes the backward wavelength [λB=173.2] within the local frame has been transmitted as a result of the receding velocity of
the central frame. Likewise, the local forward wavelength [λF=100] transmitted back toward the central frame is simply
assumed to propagate through the media, although this is not the case. However, this illusion cannot be resolved by the moving
frame on the left, if it assumes itself to be stationary. If we now consider the final configuration at the bottom of the diagram,
we see the case, where the frame on the left still assumes itself to be stationary, but is now receiving and transmitting
wavelengths between the frame far right, which also has an actual relative velocity [β=0.5] with respect to the wave media. It
might be highlighted that the actual relative velocity between these two frames equals the speed of light [c=1] in apparent
violation to special relativity. However, before discussing this issue, it might be useful to show the permutations of [4], [5] and
[6] in a tabular form.
λS

βS

gS

λM [5]

βR

gR

λR [6]

λR' [4]

100

0.0

1.0000

100.000

0.0

1.0000

100.000

100.000

100

0.5

0.8660

57.735

0.0

1.0000

57.735

57.735

100

-0.5

0.8660

173.205

0.0

1.0000

173.205

173.205

100

0.0

1.0000

100.000

0.5

0.8660

173.205

173.205

100

0.5

0.8660

57.735

0.5

0.8660

100.000

100.000

100

-0.5

0.8660

173.205

0.5

0.8660

300.000

300.000

100

0.0

1.0000

100.000

-0.5

0.8660

57.735

57.735

100

0.5

0.8660

57.735

-0.5

0.8660

33.333

33.333

100

-0.5

0.8660

173.205

-0.5

0.8660

100.000

100.000

But what about the inference that the speed of light has been violated?
In the wave model, both frames, left and right, have a relative velocity [β=0.5] with respect to the wave media, where both are
moving away from the central frame. As such, these two frames must have a relative velocity with respect to each other of
[c=1], which is in violation of special relativity.
Note: At this point, we might assume that the accepted postulate of special relativity might simply be a perceptual
restriction of the local frame, which might be resolved by examining the implications in terms of the forward [λ F=100]
and backward [λB=300] wavelengths, as measured within the local frame left in the bottom configuration, which
assumes itself to be stationary.
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If we start with the wavelength definition of the received backward wavelength, based on [6], we might revise the form, such
that [β] now represents the perceived relative velocity between the frames left and right.
[7]

B =

   (1 +  )
F
(1 +  )   B  =
g
 F
1 − 2

In this example, the value of [g] is also associated with the relative velocity [β], which in the context of special relativity implies
time dilation. In the current context, the forward [λF=100] wavelength is the localised wavelength prior to time dilation or any
Doppler effect. The solution of this equation for [β] is messy and only a few steps will be highlighted, which start with [7], but
then transposed for a solution for [β].

[8]

2

2

 B 
(1 +  ) (1 +  )
=
  =
(1 −  )
1 − 2
 F 

 (  )2 − (  )2  
2
2
F
 =  300 − 100  = 0.8
 Relative Velocity [ ] =  B
2
2
2

 

300 + 1002 
 ( B ) + ( F )  

If the local frame left, can only access the wavelength data available within its own local frame, it will calculate a relative
velocity [β=0.8], which does not violate the restriction of special relativity, although we might now realise that this is only a
localised perception. So, while the forward [λF] and backward [λB] wavelength propagating through the media are identical in all
three configurations, the local calculation of [β=0.8] is now compatible to the description of special relativity. This solution is
also compatible to the relativistic addition of velocity derived from the Lorentz transforms, where the velocities are normally
defined in terms of [±u] and [±v], where [c2=1] is omitted, but which can also be described in terms of Poincare’s law.
[9]

 =

1 + 2
u v

Poincare ' s law of speed addition
1 − uv
1 + ( 1 2 )

Using [9]. we might reaffirm the result in [8], when [β1=0.5] and [β2=0.5], where the relative velocity might otherwise be
assumed to be equal to [c=1].
[10]

 =

1 + 2

1 + ( 1 2 )



0.5 + 0.5
1.0
=
= 0.8
1 + (0.5 * 0.5) 1.25

We might also illustrate how this equation always limits the effective velocity [β] to be less than [c=1], no matter what values
are assigned to [β1=0.99] and [β2=0.99], which then appears to support the postulate of special relativity, where [β] must be
less than the normalised unity value of [c=1] in all inertial frames of reference.
[11]

 =

1 + 2
0.99 + 0.99
1.98

=
= 0.99995
2
1 + ( 1 2 )
1 + (0.9801)
1 + (0.99 )

So, what we might possibly infer from these results is that special relativity is true within any local reference frame, which
cannot resolve its relative velocity [β] with respect to the wave media. As such, the wave model does not actually reject the
postulates of special relativity, but rather forwards an argument as to why this perception is limited in scope. However, a
consequence of this argument is that time dilation has to be resolved against the velocity [β] with respect to the wave media
rather than being a perception of any arbitrary inertial reference frame. While this interpretation is still speculative, it has the
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advantage of forwarding a causal explanation, which might then avoid the many apparent paradoxes that surround the current
interpretation of special relativity.
1.1.2.5.3

Example Analysis

Let us start with an assumption, i.e. the Lorentz transforms are correct, and then inquire into the validity of the underlying
mathematical derivation. However, we might remind ourselves that the Lorentz transforms were developed before Einstein
published his special theory of relativity in 1905, which was predicated on two postulates.
1.
2.

All inertial reference frames are equivalent and there is no absolute rest frame.
The velocity of light [c] is the same for all inertial reference frames.

So, while Einstein used the Lorentz transforms, we might still question whether Lorentz was not only working on different
postulates, but possibly different assumptions.
Are the Lorentz transforms consistent with the postulates of special relativity?
At one level, the Lorentz transforms are just a mathematical formulation. Therefore, we need to examine some of the possible
assumptions underpinning their development in order to decide whether they are compatible with special relativity. However,
by way of a more general issue, we might also need to consider whether the conclusions of special relativity can be explained
by any other model. We might start, like most discussions of the Lorentz transforms, by showing a diagram similar to the one
below in which two observers in different frames of reference determine the spatial and time coordinates of an event within
each frame. However, the following analysis will then attempt to solve the Lorentz transforms for a specific example and
consider what the results might actually be telling us about time dilation and length contraction in the moving frame. In terms
of the standard form of the Lorentz transforms, as shown in [1], we might identify two sets of variables, which define the
stationary frame, i.e. [x,t], and the moving frame [x’,t’], i.e. [S] and [S’].

[1]

x' =

x − vt
1− 

2

t−
;

y ' = y;

z' = z;

t'=

vx
c2

1 − 2

However, again, we introduce a simplified version of [1] because they
are used by LaFreniere, based on the notation in [2], although some caution has been raised against the format.
[2]

c = 1 = c2;

 =

v
;
c

g = 1 − 2;  =

1
g

In [3], we see a form of shorthand of [1], where [β] is substituted for [v] and [v/c2] and [g], where [g] is the inverse of the
gamma [γ] of special relativity.
Normal : x ' =

[3]
Inverse : x =

x − t
;
g

x '+  t '
;
g

t' =
t=

t − x
g

t '+  x '
g
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Note: It is highlighted that the equations in [3] lead to an inconsistency of units. In the case of [1], the term [vt] has units
of length, while [vx/c2] has the units of time. Therefore, the use of [β] as a variable without units leads to the idea the
[βt] has units of time and [βx] has units of length, which is incorrect and has to be resolved in terms of the full definition
in [1] or the form in [4]

[4]

x' =

x −  ( ct )
g

;

t' =

(

t −  xc −1

)

g

In [4], we see the correction for the unit requires the inclusion of [c], such that [ct=Δx] and [xc-1=Δt], which will be important
when we come to consider an actual example. It might also be highlighted that the inverse transforms are predicated on the
first postulate of special relativity, i.e. all inertial frames are equivalent. This means that frame [x’, t’], which is normally used to
signify the moving frame, can assume itself stationary, such that the other frame is moving relative to it, but where the
normalised velocity [β] has to be reversed in sign. In this context, the sign [±] given to velocity [β] is essentially arbitrary, such
that any frame of reference might use the normal Lorentz transforms in the context of special relativity. However, while this is
an assumption of special relativity, it is one that has to be questioned by a wave model, where the velocity is always relative to
the wave media.
So, must a wave model reject relativity?
The short answer to this question is broadly no, but it does qualify its scope. For example, if we assume that frame [A] is truly
stationary with respect to the wave media, then it becomes the frame of reference by which we might quantify the measure of
relativistic effects in all other reference frames that have a velocity [β] with respect to the wave media. For example, we might
consider two such frames, labelled [B] and [C], which have the same magnitude of velocity, i.e. speed, but opposite directions.
In special relativity, each of these frames might determine time to be running slower in the other frame, which can then lead to
a number of logical paradoxes. In the case of the [ABC] example, frame [A] might still determine time in [B] and [C] running
slower, but by the same rate, although the perception in [B] and [C] might be different.
Note: While there are a multitude of references that discuss the Lorentz transforms, they invariably do so as an algebraic
exercise, i.e. there is rarely any actual numeric example to illustrate the effects of time dilation and length contraction in
the moving frame. In fact, only one Youtube video could be found entitled
Lorentz Transforms, which will be used to illustrate some potential problems
associated with the Lorentz transform, if not also considered in terms of a
physical correlation between the two frames.
The diagram right is a more stylised version of the picture drawn in the video, where
the values are the same. The observer in the moving frame [x’] is said to be in a rocket
having velocity [β=0.5c] travelling from left to right, although its relative position in
the diagram is far from clear. The video only calculates the value of the transformed
times [tT,tP] in the moving frame using the equation in [1], but where the
corresponding transform of spatial positions have now also been calculated and added to the diagram. However, we can see
from the values highlighted in red, the position of the tree [x T’=-1.73k] in the moving frame exists outside the frame shown, as
does the time of the lightning strike on the pole [tP’=-26.94μ]. The calculations based on [1] are shown in the table below.
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xT

tT

xT'

tT'

xP

tP

xP'

tP'

0.00E+00

1.00E-05

-1.73E+03

1.15E-05

2.00E+04

1.00E-05

2.14E+04

-2.69E-05

0.00E+00

1.00E-05

-1.73E+03

1.15E-05

2.00E+04

1.00E-05

2.14E+04

-2.69E-05

While we will not directly pursue the issues raised in the format of the previous example, we might have expected that the
measure of the distance ratio of [x’] against [t’] to result in a meaningful velocity [β=x/t=x’/t’], although this is not the case.
Note: It is highlighted that this discussion assumes that the scope of the relativistic effects, i.e. time dilation and length
contraction, only exists within the moving frame of the rocket having velocity [β=0.5]. As such, an arbitrary position of
time and space in the stationary frame cannot simply be mapped to an assume moving frame, if the moving frame is not
collocated at this position. This is why the two lightning strikes will be describe as pulses, of near zero duration, such that
they cross the [x’,t’] worldline at just two points.
So, at this point, we have a number of questions raised against the previous example as it is far from clear how the lightning
strike in the moving frame occur some 37μseconds, before the same event in the stationary frame and whether there was any
comoving observer at this position in the moving frame to detect this event. Therefore, we will now consider what is essentially
the same example, but in a larger reference frame as shown below.

First, some clarification of the diagram is required to explain how it relates to the earlier diagram. In the diagram above, the
frames of reference have been expanded, such that the rocket that defines the moving frame is positioned at [x0’, t0’] at the
time of the lightning being sourced. This position was not really quantified in the original example. However, we know that the
lightning arrives at a time of [+10μs] simultaneously at the tree and pole spaced 20km apart. If so, the source of the lightning
has to be positioned half way between, such that it propagates [10km] to both, which at light speed [c] takes [33.3μs] in the
stationary frame.

[5]

Lightning propagation time [tL ]=

10 *103
3 *108

= 33.3 *10−6 s
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However, we need to position the moving frame, i.e. the rocket, such that we can synchronise the positions of both the moving
and stationary frame at [x,t=0] and [x’,t’=0]. While this was not quantified in the first iteration of the example, it is an important
requirement, if events are to be correlated. Given the lightning propagation time in [5], we can calculate how far the rocket
would have travelled in this time at velocity [v] in the stationary frame.

(

)

Rocket offset distance = tL*v = 33.3 *10−6 *1.5 *10 8 = 5 *103 = 5km

[6]

Knowing [6], now allows us to reposition the tree in the stationary frame, i.e. at 5km, while we already know that the pole is
positioned some 20km beyond the tree, i.e. at 25km, while the source of the lightning is positioned midway, i.e. 15km. As such,
we can now quantify the time of the lightning being source at [0μs], propagating for [33.3μs] to simultaneously strike the tree
and pole.
Note: By way of clarification, the vertical separation [y’=y] between the moving and stationary frame is conceptually
zero, such that the lightning strike on the tree and pole is only considered in terms of the x-axis. In this context, the
moving frame of the rocket is travelling left to right with velocity [β=0.5] towards the tree and pole along the same
conceptual x-axis.
Based on the figures above, the rocket will arrive at the tree after time [+33.3μs] in the stationary frame, which is the same
time at the lightning strike, such that the event would appear to be collocated in both frames, although the note below
highlights an issue of interest.
Note: It might be highlighted that due to time dilation in the moving frame, i.e. within the rocket, the elapsed time of
[33.3μs] in the stationary frame is reduced to [28.57μs] within the rocket frame, where the invariance of velocity [v] is
maintain by a localised length contraction. However, it is clear that the rocket cannot be in two different positions at the
same time, such that we might assume that the rocket is actually collocated next to the tree. This point is highlighted
because is suggests that the distance in space, i.e. outside the moving frame, is not contracted.
We know that the lightning will strike the pole at the same time [+33.3μs] as the tree, although its spatial position is [+25km],
such that it is obvious that the rocket is not collocated with this simultaneous event. In fact, the rocket with velocity [β=0.5] will
take [+167μs] to reach this position. However, we might recognise that the light from the lightning strike on the pole will be
propagating towards the rocket with velocity [c], which is propagating with velocity [β=0.5] towards the pole. We can therefore
calculate the intersection time based on knowing the position of the pole and rocket, in the stationary frame, at the time of the
lightning strike, i.e. [+33μs]. For the pole, this is [25km], while the rocket would be positioned at [5km]. In this context, a
comoving observer onboard the rocket will see the short duration of the lightning strike at a specific position and time.

[7]

xP2 = 5 +

(25 − 5)
3

= 8.88km

The spatial intersection is determined by the ratio of the distance covered by the rocket [β=0.5] and the speed of light [c=1], i.e.
[1:2]. A similar calculation can then be made for the time [tP2] of this intersection.
[8]

tP2 = 33 +

8.88 − 5
= 58.9 s
v

101 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

So, while the diagram alludes to two sets of pole coordinates, i.e. [xP1, tP1] and [xP2, tP2], only the rocket at [xP2, tP2], will observe
the lightning strike on the pole in the moving frame. Again, it might be highlighted that the position and time of the lightning
strike in the stationary frame cannot simply be mapped to the moving frame, if there is no moving frame to interpret the time
dilation and length contraction, which only exists within the rocket by virtue of its velocity [β]. From the diagram, we can see
that the rocket arrives at the tree at the same time as the lightning strike, such that there is no latency in the event being
detected in the moving frame, although there is still the issue of time dilation and length contraction to be resolved. In the
table below, we see the results in both frames for the two positions against which the rocket is actually collocated, where time
and spatial position in the moving frame have been adjusted on the basis of time dilation and length contraction with respect to
the stationary frame.
xT

tT

v

xT'

tT'

v'

5.00E+03

3.30E-05

1.52E+08

4.33E+03

2.85E-05

1.52E+08

xP2

tP2

v

xP2'

tP2'

v'

8.88E+03

5.89E-05

1.51E+08

7.60E+03

5.10E-05

1.49E+08

Note: At this point an important clarification is required. It has been argued that length contraction only exists within the
moving frame, e.g. the rocket, such that the coordinate distance in space between two points is not affected. However, if
we assume that time dilation is real in the moving frame and persists after the rocket returns to the stationary frame,
then this might appear to create a problem regarding the constancy of the speed of light [c] in the moving frame.
As this issue has been previously explained, equation [9] only outlines how the constancy of light [c] in the moving frame is
resolved. If we make reference to the rocket inset, top left in the previous diagram, it alludes to how [c] might be determined in
this frame.

[9]

 ( c + v ) + ( c − v )  2c
2x ' = 
 c = 3 *108 m/s
 =

t'

 2t '

First, it has to be recognised that the comoving observer in the rocket perceives no change in the rate of time or the measure of
length, whether stationary or moving with velocity [β]. However, from the perspective of a conceptual stationary observer,
time [t’] would be dilated and length [x’] contracted within the rocket, such that the constancy of [c] is maintained by the
arrangement outlined. Of course, if only time dilation is persistent, then at the end of a journey to the stars with a relativistic
velocity, the people onboard would be younger than people on Earth, but would presumably concede that the space between
the stars had not actually contracted on-route. If so, there is an anomaly in the sense that distance divided by dilated time
might be greater than [c], although it is clear that nothing propagated faster than [c] in any reference frame.
Note: While this example is normally interpreted in the context of special relativity, the wave model assumption must
imply an alternative perspective. While time dilation may be real in the sense that clocks show different times when both
return to the stationary frame, length contraction is confined to the material substance within the moving frame. As
such, space against which velocity [β] is determined would remain unaffected by time dilation or length contraction. If
this is the case, we might speculate whether this restriction applies to general relativity, where space itself would also be
unaffected by a gravitational field and only the material substance within the field being subject to time and length
effects.
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By way of extended reference, we might attempt to show the position of the rocket anchored to the origin of the moving
frame, which then moves with velocity [β=0.5] from left to right over the time range [t’], as shown below. Based on the
assumption of time dilation, time within the localised confines of the moving rocket would be slowed in comparison to the
stationary frame. However, if velocity [v] is invariant in both frames of reference, then the actual spatial position of the rocket is
defined by [x], not [x’]. However, the table below suggests that [x’] is required within the moving frame to maintain the
invariance of velocity [v], even though its coordinate position in uncontracted space is [x]. As such, the distance [x’] might be
described as a localised distortion of length within the moving frame only, albeit a necessary one to make sense of the
wavelengths being received, as considered in the previous Doppler Effect discussion.

β=v/c

g=√1-β2

t'

x'

0.5

0.866

0.00E+00

0.00E+00

0.5

0.866

1.00E-05

1.50E+03

1.5E+08

0.5

0.866

2.00E-05

3.00E+03

0.5

0.866

3.00E-05

0.5

0.866

0.5

0.866

0.5

v

t

x

v

0.00E+00

0.00E+00

1.15E-05

1.73E+03

1.5E+08

1.5E+08

2.31E-05

3.46E+03

1.5E+08

4.50E+03

1.5E+08

3.46E-05

5.20E+03

1.5E+08

2.88E-05

4.33E+03

1.5E+08

3.33E-05

5.00E+03

1.5E+08

4.00E-05

6.00E+03

1.5E+08

4.62E-05

6.93E+03

1.5E+08

0.866

5.00E-05

7.50E+03

1.5E+08

5.77E-05

8.66E+03

1.5E+08

0.5

0.866

5.10E-05

7.65E+03

1.5E+08

5.89E-05

8.83E+03

1.5E+08

0.5

0.866

6.00E-05

9.00E+03

1.5E+08

6.93E-05

1.04E+04

1.5E+08

0.5

0.866

7.00E-05

1.05E+04

1.5E+08

8.08E-05

1.21E+04

1.5E+08

0.5

0.866

8.00E-05

1.20E+04

1.5E+08

9.24E-05

1.39E+04

1.5E+08

0.5

0.866

9.00E-05

1.35E+04

1.5E+08

1.04E-04

1.56E+04

1.5E+08

0.5

0.866

1.00E-04

1.50E+04

1.5E+08

1.15E-04

1.73E+04

1.5E+08

Note: In part, this example has attempted to highlight the possibility that spatial positions, denoted by [x’], are
questionable, if the rocket is collocated with the lightning strike on the tree at dilated time [t’=28.8μs].

103 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

1.1.2.5.4

LaFreniere Transforms

Having now provided some historic background and a wider context that includes the Doppler effect, the Ivanov transforms and
a relativistic example, we might now review the LaFreniere discussion of his transforms. In terms of the historical development
of the Lorentz transforms, there was no obvious causal mechanism to explain length contraction, although Ivanov’s idea of
standing wave compression has been cited as a possibility, if matter is actually built on
such wave structures. However, we would also need to understand how these
compressed standing wave structures extend between the subatomic components of an
atom, e.g. protons, neutrons and electron, plus the covalent and ionic bonds of the
molecular structure of matter.
Note: In addition to the caveats outlined above, it has been assumed that length
contraction would only exist as a localised contraction of matter in a frame of
reference moving with velocity [β] with respect to the wave media. As such, it
would not imply any contraction of space, simply a contraction of the distances
between atomic and molecular particles. If so, it might be suggested that the structure of matter within the moving
frame would occupy a smaller volume, such that its energy-density might increase, which might be compatible with a
perceived relativistic increase in mass with velocity. However, if energy is also a function of frequency, then we would
also need to question whether the underlying compression of matter waves, when in motion, would provide another
causal explanation, i.e. some aspect of matter frequency needs to increase with kinetic velocity [v]. Of course, increased
frequency might suggest a faster tick rate of time, which appears contrary to time dilation.
So, a degree of ambiguity appears to surround the issue of time dilation. Historically, Lorentz started with the idea of local time,
which did not necessarily align with time dilation. However, Lorentz later added time dilation because if length contraction did
take place in the moving frame, then time dilation might maintain the constancy of the speed of light [c] in all reference frames.
This said, it might be highlighted that this constancy requirement was not directly related to the postulate of special relativity,
but rather because Lorentz believed that light propagated through the ether with velocity [c]. Either way, the Lorentz
transforms appear to infer that the rate of time in the moving frame is slower by the factor [g], which if real would affect the
causal mechanisms of everything at all scales of existence, i.e. living cells, as well as electron frequency. However, in terms of
the note above, it is not clear how time dilation would lead to higher frequency, and increase energy, in the moving frame.
Therefore, we will defer on such issues until after the review of the various transforms introduced by LaFreniere.
Note: While mainstream science believes that there is sufficient empirical evidence in support of both length contraction
and time dilation, the implications are invariably only described in terms of the postulates of special and general
relativity. This evidence takes many forms, e.g. GPS satellite corrections, atomic clocks on planes, muon particles decay
along with the null results of the Michelson-Morley experiment.
However, the nature and details surrounding the evidence cited above is still questioned by many, especially if the MichelsonMorley experiment is open to different interpretations. So, even though mainstream science claims that special and general
relativity have been verified, such that both are beyond doubt, other interpretations may still be possible. However, in many
respects, the purpose of pursuing any form of wave model is whether it might provide a more coherent causal explanation
rather than a potential over-reliance on mathematical models. Today, the discussion of the Lorentz transforms is anchor to the
postulates of special relativity, i.e.
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1.

The laws of physics are the same in all inertial frames of reference.

2.

The invariance of [c], as measured within any inertial frame of reference, requires light to always propagates with velocity
[c=1] in a vacuum and be independent of the state of motion of the emitting body.
Note: It might be highlighted that many discussions of special relativity (SR) simply start anchored in the apparent
certainty that the speed of light [c] in free space is the same in all inertial frames of reference. This idea is then
extrapolated in terms of the Lorentz transforms, which require both time dilation and length contraction in its
mathematical formulation. However, there is often little discussion of any causal mechanism that explains how time and
length are physically changed. In part, the preceding discussions were an ‘attempt’ to consider some wider possibilities.

Based on the history outlined, Lorentz first pursued the idea of length contraction to explain the null result of the Michelson
experiment, which then required a corresponding time effect, if the constancy of the speed of light [c] was to be maintained.
However, today, this idea is invariably only discussed in terms of the gamma factor [γ] of special relativity, although we shall
define a number of components as follows:
[1]

 =

v
;
c

g = 1 − 2;  =

1
g

While these factors can be included in the mathematical solution of the Lorentz transforms in a number of ways, the discussion
of any set of transforms needs to identify which frame of reference is being considered. This can be especially problematic in
special relativity (SR), where any inertial reference frame can consider itself to be stationary, such that each frame is often
discussed in terms of the primed or unprimed system, which can then simply be reversed. However, this is not the case in a
wave model, where only the green observer in the diagram is stationary with respect to the wave media. i.e. [β=0], such that it
is the red observer that has velocity [β=v] relative to the green frame and the wave media. Of course, in SR, the red inertial
frame can simply assume itself to be at rest, such that it may also assume the
measure of [x0,t0]. However, for the moment, it might simply be said that the
perception of length contraction and time dilation is relative to the frame that
assumes itself to be stationary, although this statement will require clarification.
Note: By way of orientation, imagine that the green and red observers
both have a 1 metre ruler and a metronome ticking once every second in
front of them in their own reference frame. Neither of these observers
will perceive any change in the length of the ruler or ticking metronome, irrespective of velocity [v], such that [x0,t0]
might be applied to both frames. As illustrated, [x’,t’] are only perceived by the green observer, not the red observer,
although possibly only in the sense that they are values calculated via the transforms and not directly observed.
Before discussing the development of LaFreniere’s ‘alpha transforms’, let us simply present the standard Lorentz transforms by
way of reference.
[2]

x' =

x − vt
1− 

2

t−
;

y ' = y;

z' = z;

t'=

vx
c2

1 − 2
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However, special relativity allows any inertial frame to adopt the position of a stationary frame. LaFreniere adopts a simplified
form of [2] based on the notation in [1] and the unity value of [c=1=c2], which allows [2] to be presented in the form of [3].
[3]

x' =

x − t
;
g

y ' = y;

z ' = z;

t' =

t − x
g

However, as previously highlighted in the discussion entitled Example Analysis, the equations in [3] lead to an inconsistency of
units. In the case of [2], the term [vt] has units of length, while [vx/c2] has the units of time. Therefore, the use of [β] as a
variable without units leads to the idea the [βt] has units of time and [βx] has units of length, which is incorrect and has to be
resolved in terms of the full definition in [2] or the form shown in [4].

[4]

x' =

x −  ct
;
g

t' =

t −  xc −1
g

While mindful of the discrepancy highlighted, i.e. [βt=βct] and [βx=βxc-1], we shall continue to use the form in [3] such that
direct cross-reference can be made to the LaFreniere description.
Note: LaFreniere argues that the Lorentz transforms originally denoted the moving frame of the electron as [x,t], such
that they need to be reversed. However, virtually all modern references continue to anchor the stationary frame to [x,t],
albeit that special relativity allows any inertial frame to assume this position.
Therefore, initially, we shall be more specific about which frame is considered stationary by using the notation [x0,t0] to denote
the stationary frame and [xV,tV] for the moving frame, such that we might better see the effects of LaFreniere’s manipulation of
the Lorentz transforms as shown in various forms in [2], [3] and [4].
[5]

xV =

x0 −  t0
;
g

yV = y0 ;

zV = z0 ;

t −  x0
tV = 0
g

We might initially consider the implications of [5] by setting [xV=0] to determine a value of [x0], which can then be substituted
into the time transform to see the corresponding result on [t0].

[6]

xV =

x0 −  t0
= 0  x0 =  t0 ;
g

tV =

)

(

2
t0 −  ( t0 ) t0 1 − 
=
= gt0
g
1 − 2

A similar process can also be done with [tV=0] to determine [x0].

[7]

tV =

t0 −  x0
= 0  t0 =  x0 ;
g

xV =

x0 −  (  x0 )
g

=

(

x0 1 −  2
1 − 2

) = gx

0

If we rationalise the substitutions in [6] and [7], we can establish a direct relationship between length [x0, xV] and time [t0, tV], as
simplified in [8], which is illustrated for [β=0.5] and [g=0.866], such that we can see the expected length contraction of [x V] with
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respect to [x0] and time dilation of [tV] with respect to [t0]. Again, we need to recognise that the [xV,tV] are not necessarily
physical measurements in the moving frame, but rather calculated results from the stationary frame.
[8]

xV = gx0 = 0.866 ( x0 ) ;

tV = gt0 = 0.866 (t0 )

So, based on [4], we have the mathematical assertion for length contraction from [x0] reduced to [xV] and time dilation from [t0]
reduced to [tV]. However, in a historical context, the difference in the values of [x0, xV] and [t0, tV] defined by the Lorentz
transforms created an initial problem in terms of the constancy of light [c]. For if [c] is to remain constant, any length
contraction requires an equivalent time dilation, as shown in [9].
[9]

c=

x0
gx0 x
=
=
=1
t0
gt0
t

So, having introduced the basic form of the Lorentz transforms, and the standard implications of time dilation and length
contraction, we shall now consider LaFreniere’s ‘transforms’ as an alternative orientation. While the LaFreniere quote below
illustrates his argument that the orientation of the Lorentz transforms is confusing, the mathematical logic of the Lorentz
transforms, as outlined in [2], [3] and [4] appears consistent with [x=xV] and [t=tV] being associated with the moving frame. Of
course, this does not necessarily mean that an alternative set of transforms cannot be devised.
In the original set, the [x] and [t] variables refer to the moving electron. This is a rather unknown detail which should be
carefully examined. In a text from Poincare's version of Relativity (1905). Poincare states clearly that ‘the Lorentz
transformations replaces the actual moving electron by an ideal stationary electron’. This means that he applies the [x']
variable to the stationary electron, which is totally confusing.
While LaFreniere’s webpage introduces the Lorentz transform, as basically defined in [2] above, he presents a reversed form,
shown in [10], which appears to essentially be a transposition of [3].
[10]

x ' = gx +  t;

t ' = gt −  x

LaFreniere justifies the transposition of the normal Lorentz formats as follows:
The [x] variable should preferably refer to the unmoving system. That is why [x] and [x'] must be swapped. However,
swapping the [t] and [t'] variables proves to be incorrect. Voigt confused the [t] and [t'] variables. Lorentz and Poincare
did not notice the error either because the time [t] is arbitrary and must be known before applying the transforms .
Obviously, any arbitrary time seems to yield the correct values on paper. The error indeed remains hidden using only one
[x] coordinates because the symmetry works. However, it does more obvious in a computer simulation, as a distortion in
the Doppler effect. when the transforms involve thousands of pixels and coordinates.
Even after reading the note above, it may not be obvious as to what reference frame the variables [x,t] and [x’,t’] in [10] now
correspond. However, we might transpose the form in [5] in order to align to [10], but where the notation [x 0,t0] and [xV,tV] is
retained to explicitly identify what was originally assumed to be the stationary frame from which length contraction and time
dilation was mathematically rationalised in [8].
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[11]

xV =

x0 −  t0
g

tV =

t0 −  x0

g

 x0 = gxV +  t0
t0 = gtV +  x0

The strange thing about the form in [11] is that the subscripted variables [x 0] and [t0] now appear on different sides of the two
transforms. As such, it is unclear how the general relationships in [8] that support the idea of length contraction and time
dilation in the moving frame is now resolved, but we might start by attempting to do a similar analysis to [6] by now setting
[x0=0] and [t0=0].

[12]

x0 = 0 = gxV +  t0  xV = −

t0 = 0 = gtV +  x0  tV =

 t0
g

 x0
g

−



 ( ct0 )
g

(

 x0 c −1
g

=

−  ( x0 )
g

) =  (t

0

g

)

;

; where x0  xV

where t0  tv

In [12], we see the inclusion of the clarification that [βt=βct] and [βx=βxc-1], such that these terms have the correct units of
length and time, but with the implication that the frame orientation of [x0,t0] and [xV,tV] has been reversed. If so, the form
alluded to in [11] is shown in [13], but where the notation reverts to the normal orientation of the primed [x’,t’] and unprimed
[x,t] frames, i.e. moving and stationary respectively.
[13]

x ' = gx +  t;

t ' = gt +  x

While aspects of this reversal might initially appear acceptable within special relativity, the transposition in [13] is not the same
as the inverse Lorentz transforms, which simply reverses the sign of the velocity [v] in [2]. So while LaFreniere called the revised
form of the Lorentz transforms in [13], the ‘alpha transforms’, the mathematical transposition of the Lorentz transform appears
dubious, both in terms of mathematical consistency and logical
interpretation of the reference frames. However, while this review
must question aspects of the transforms shown in [13], LaFreniere
produced the animation right, which it is assumed to be numerically
consistent with his alpha transforms, although decyphering
LaFreniere’s FreeBasic code can be difficult. In the animation, the black standing wave is formed by the superposition of the red
and green waves, which are propagating in opposite directions. Although it might not be immediately obvious, the green wave
has a longer wavelength than the red wave, due to the Doppler effect of motion, such that the black interference ‘wave’
pattern now shifts from left to right with the velocity [α], while also undergoing a length contraction based on [g].
Note: Again, it is highlighted that the description of a ‘standing wave’ can be misleading. First, it is not necessarily
stationary and, second, it is not really a wave in the sense that it is propagating through space with some velocity [v].
However, based on the discussion under the heading ‘Summary of Concepts’, the idea of matter waves having a group
velocity [vg] in the range [0..c] was outlined, where the black waveform above is described as wave superposition of the
red and green waves. As such, this waveform simultaneously changes at each point in space as the red and green waves
pass each other in opposite directions as a function of time [t]. Therefore, the inference that the phase wave velocity [vP]
is greater than [c] is also misleading.
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Despite the note above, it might be useful to make further reference to the idea of phase [vp] and group [vg] velocity, as
previously outlined in the discussion entitled ‘Summary of Concepts’. As presented in [13], the velocity [β→α] is said to be the
inverse of the phase velocity [α=1/vp], which is now clarified in terms of the group velocity [vg] and the following relationships.
[14]

c = f =


k

;

c = vP v g;

vp =


k

; vg =


k

 = vg =

c
vp

At this point, we might attempt to review the numeric example forwarded in support of the alpha transforms, but which is now
broken into different sections.

[15]

Forward [F ] = 50; Backward [B ] = 150;


Ratio [R] = B = 3
F

1
 + B
Arithematic Mean [A ] = F
= 100; Geometric Mean [G ] = ( F + B ) 2 = 86.6
2

As such, [15] might be seen as a relatively unambiguous statement about the assumed wavelengths of the red and green waves
that produce the black standing wave, as previously illustrated. However, we will now quantify the specification of the [α]
factor in terms of the group velocity [vg] and the equivalence to [β].
[16]

c = v pv g = 1;

 = vg =

R −1 2
c
= = 0.5 =   v p =
= 2c
R +1 4
vg

While the value of [vp] in this example is shown in [16], it does not correspond to any physical wave propagation. Equally, the
[α] velocity can be clarified in terms of both [β=v/c] and the group velocity [vg]. As such, it is not exactly clear why LaFreniere
wanted to use another symbol, but we might clarify the equivalence of [α] and [β] as shown below.
[17]

R=

B
( R − 1) ( B − F ) 100
;  =
=
=
= 0.5 = 
F
( R + 1) ( B − F ) 200

Based on the information in [15] and [16], the compressed wavelength [λ’] can be calculated on the basis of any of the
equations in [18] - see the Ivanov Waves discussion for more details.
[18]

   
Compressed Wavelength [ '] = g2A = gG = 75 = 2  B F 
 B + F 

So, having outlined the example used by LaFreniere, we might attempt to summarise the alpha transforms as a transposed
version of Lorentz transforms, although reservations about this process have been raised. However, in terms of this overall
section of discussions concerning the assumption of a wave model, the more important issue may be expressed in the following
question.
Is there a causal mechanism to justify the length contraction and time dilation assumed by the transforms?
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While the wave mechanics associated with the Doppler effect can be used to explain the different wavelengths [λF,λB] in the
forward and backward direction, which may then explain the effect of standing wave compression, there is not necessarily a
clear explanation of how this compression might be scaled beyond a subatomic particle like the electron. However, before
speculating further on the question above, this discussion will first take a somewhat tangential detour to review some of the
mechanisms underpinning standing waves and how the perception of these wave structures might change when viewed from a
different frame of reference, i.e. stationary or moving.

As these simulations, see 139.1.bas, have been addressed in the Ivanov Waves discussion, the current goal is only to highlight
some of the key issues and assumptions. The simulations above attempt to follow the basic conventions used by the earlier
LaFreniere simulation. As such, the forward wave is red, while the backward wave is green as shown in the top waveforms.
However, as these waves propagate through the same space, the process of superposition creates the standing wave shown
below in black. Over time, the oscillation of the standing wave comes to represent a time-aggregated energy-density, as shown
in grey, which has a spatial distribution related to the wavelengths [λF, λB], as defined in [17]. Of course, what we might realise
from the definition of a standing wave is that the basic wave relationship [c=fλ] cannot be applied, such that it is reiterated that
a standing wave is not really a wave in the normal sense, but rather an interference pattern that simultaneously changes at all
points in space, i.e. there is no propagation velocity. While the goal of this ’detour’ will not consider all the mathematical details
of a standing wave, it is possibly of some benefit to reproduce some of the basic equations underpinning wave superposition
starting with the specification of the red and green waves propagating in opposite directions.

[19]

x

A1 = A0 sin  ft +  ;




x

A2 = A0 sin  ft −  ;




These identical waves are propagating in opposite directions, e.g. the red and green, as quantified by the terms [±x/λ] with an
oscillating amplitude [A0] associated with frequency [f], such that it is a function of time [t]. If we now add the waves in [19] in
superposition, we get the black standing wave [AS]:
[20]


x
x 


AS = A1 + A2 = A0 sin  ft +  + sin  ft + 








Without going through all the steps, the addition of the two waves in [19] reduces to the form in [21], where the spatial
distribution of the standing wave is defined by sin(x/λ), which oscillates with frequency [ft].

[21]

x
AS = 2 A0 sin   cos ( ft )
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The form in [21] is a stationary standing wave, because other than direction, the waves have identical attributes. In the context
of a wave model, there would need to be a causal reason for why forward and backward waves are identical, although it might
be readily accepted that wave propagation velocity [c=1] would be a property of the wave media.
But why would frequency [f] be identical?
For the moment, let us assumed that the frequency [f] is associated with some natural resonance supported by space-time,
although this assumption does not preclude other harmonic frequencies. However, we might initially assume that certain waveparticle structures have a natural resonant frequency, which then defines the wavelength [λ=c/f]. Therefore, based on the wave
model assumptions, the frequency [f] and wavelength [λ] would correspond to the rest frame of the wave propagation media.
But what happens when an ‘observer’ has a relative velocity [β=v/c] with respect to this media?
Let us try to visualise the effect using the previous moving frame
simulation, where this reference frame has a velocity [β=0.5c],
moving from right to left, as per the LaFreniere simulation. In this
context, an observer in the moving frame would perceive the
green wave chasing to catch-up, such that the wavelength [λB] is
lengthen, while the forward wavelength [λF] is shorten. However,
we might attempt to characterised the revised wave parameters
as follows.

[22]

Forward:

fF = f; F = (c-v)/fF

Backward: fB = f; B = (c+v)/fB

This change in the wave parameters is reflected in the simulation above, where the green backward wave is been
superimposed onto the superposition wave, such that we might more easily see the presence of the backward wavelength [λB]
on the resulting waveform. As such, we lose the simplification in [21], such that we need to consider the revised formulation, as
shown below.

[23]



x 
x 
AS = AF + AB = A0 sin  fF t +
 + A0 sin  fBt +



F 
B



We might realise that the physical world does not used mathematics to resolve [23] and might simply add the amplitudes of the
red and green waves at each point in space [x] at each instant in time [t], which is exactly how the simulation results shown
above are determined. As such, the simulation, like nature, is not using the mathematical assumption of either the Lorentz
transforms or the alpha transforms and the results simply reflect the change in wavelength in the moving reference frame due
to the effect of velocity [c±v], as described in [22]. So, while we can see aspects of the red and green wave parameters in the
black superposition wave, as shown above, it is clear that the time-aggregated waveform is compressed towards a shorter
wavelength [λC], as originally defined by [18]. So, having made a bit of a detour to outline the nature of standing wave
superposition, we might return to the issue as to whether the description being developed provides a causal mechanism
explaining both length contraction and time dilation?
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Note: Again, it is highlighted that wave physics in the ‘real-world’ is not based on the mathematical formulation outlined
in [18] through [23] or the Lorentz transforms in [2] or the alpha transforms in [8]. As such, it is argued that the
superposition wave has to be the result of simply adding the wave amplitudes at all points in space [x] at a given
instance in time [t] and then repeating for the next instance in time [t+1]. This is the method used in the simulation
described in this discussion, not LaFreniere’s simulation, which are assumed to have been calculated on the basis of the
alpha transforms.
However, by way of one additional clarification, while a comparison of the two simulations provided, i.e. [β=0] and [β=0.5],
suggests some form of length contraction in the superposition wavelength, scaling the wavelength compression to macroscopic
objects like Michelson’s interferometer in terms of length contraction is still a speculative assumption.
1.1.2.5.5

Relativistic Issues

So far, there has been some suggestion that length contraction might be explained in terms of Ivanov’s compressed standing
waves, although the mechanism by which these waves combined to form all fundamental structures of the ‘particle model’ is
still unclear. Therefore, without some coherent and fundamental wave model, the previous suggestion that compressed
standing waves would lead to length contraction of the interferometer on a macroscopic scale is still a speculative assumption,
although not one that should necessarily be dismissed. Of course, if this form of length contraction does take place in the
moving frame, but only perceived by an observer who is stationary with respect to the wave media, then some form of
discrepancy in the measurement of time in the two frames may also exist. While many of LaFreniere’s statement seem to
proceed on the assumption that the time dilation, as required by the Lorentz transforms, is necessary and proven, this
discussion wishes to initially review whether there are any causal mechanisms that might support his assumptions. We will
therefore start by considering a relationship between the Lorentz and Ivanov transforms, as defined in [1], but now a reduced
form using [g].
Factors :  =

[1]
Ivanov : x ' =
Lorentz : x ' =

v
;
c
x
g2
x
;
g

g = 1 − 2
;

y' =

y
;
g

y ' = y;

z' =

y
;
g

z' = z;

t' = t
t ' = gt

The difference between these two sets of transforms appears predicated on the issue of time dilation, as assumed by the
Lorentz transforms, but absence in the Ivanov transforms. However, if you multiply each expression within the Ivanov
transforms by [g], it results in the Lorentz transforms with the caveat that [t’] is now the reduced time in the moving frame, not
the dilated tick of the clock. In essence, it has been shown that the Ivanov transforms correspond to a description of the normal
Doppler effect, which propagates through the wave media without knowledge of any prior time dilation that might have taken
place within the wave source moving with velocity [v]. In the case of sound waves, which were the basis of Ivanov’s empirical
experiments, there is no need for time dilation or ambiguity about the physical existence of the wave media, i.e. air. However,
these issues become more problematic when considering matter waves in the context of the wave models under consideration.
Based on the assumption that matter waves underpin all material substance in the universe, everything we observe has to be
related to a specific reference frame moving with respect to a stationary wave media. If so, the previous discussions of various
Doppler effects have suggested that the length contraction, as implied by compressed standing waves, might explain the null
results of the Michelson interferometer, although the issue of time dilation is still under consideration. As has been previously
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highlighted, special relativity (SR) is founded on the Lorentz transforms, which assumes time dilation occurs in the moving
frame, such that any wave sourced from within this frame would have a slower frequency [f], which would then be transmitted
into the wave media. However, SR adds a very specific postulate that requires the speed of light [c] to be the same in all frames
without reference to any wave media. We might attempt to simply represent the implications of this idea in [2] below.
[2]

c=

dS dM
=
; where dS  dM and tS  tM
tS
tM

The subscript notation in [2] denotes the stationary [S] and moving [M] frames, although SR allows either inertial frame to
assume itself to be stationary. Of course, within a wave model, only a frame at rest with respect to the wave media can be
considered truly stationary, therefore an attempt was previously made to explain how time [t S] might be greater than [tM],
because distance [dS] is greater than [dM], leading to [3].

[3]

tS =

dS
d
; tM = M
c
c

In [3], we see that [tS] is different to [tM] because length contraction in the moving frame has caused [dM] to be physically
smaller than [dS], where [c] corresponds to the wave propagation velocity through the wave media. As such, this difference in
time might not initially be interpreted as time dilation in the sense of the clocks used to measure [t S] and [tM] are ticking at
different rates, but rather simply reflect the difference in the propagation time. However, if we assume the constancy of [c] in
the wave media, in addition to the previous analysis under the heading of Ivanov’s Interpretation, we might assume that light
has to propagate an equal distance in both the stationary and moving frame, i.e. ct. Only the stationary observer, who
perceives the velocity [v] of the moving frame has any notion of length contraction, which then requires some form of time
dilation to maintain the perception of [c] in the moving frame.
Note: It will be repeated that there are still many open issues surrounding the causal mechanism of length contraction.
For while the idea of compressed standing waves might provide a possible causal mechanism, it is far from clear how the
LaFreniere electron model would scale to macroscopic objects, made of atoms and molecules, and contract in a way
proportional to the assumption of either the Ivanov or Lorentz transforms.
In addition to the note of caution above, the general consensus of SR is that time dilation would also cause all living cells to age
more slowly in the moving frame. If so, this issue must be perceived as more than a time measurement issue, at least, to the
‘living cells’ attempting to understand the measurement of time and length in any given frame.
Note: While there are paradoxes within the SR model, measurement of the number of muons reaching the Earth's
surface appears to be at odds with the half-life of these ‘particles’ unless time dilation is taken into account. However,
whether this is actual proof of time dilation affecting living cells might still be debated, especially if there is no obvious or
agreed causal mechanism.
So, for now, we shall simply proceed on the assumption that the issue of time dilation is open for debate. However, it needs to
be reiterated that this discussion is one of a number grouped under the heading of ‘Wave Assumptions’ because they are
proceeding on the basis of speculative assumptions, which cannot necessarily be proved and therefore remain outside
accepted science. So, having highlighted the framework in which this discussion is taking place, we will restate the general
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perspective of the WSE model being considered, as one where all observations may be ‘distorted’ by the fact that they must
take place from within a moving reference frame, where the existence of a stationary frame, i.e. the wave media, is far from
obvious. However, this perceptual ‘distortion’ might still be explained in terms of wave mechanics.
So, what issues still require further consideration?
While the Ivanov transforms might provide some possible causal explanation of length contraction, they make no reference to
time dilation, such that they differ from the transforms proposed by Lorentz or the ‘alpha transforms’ devised by LaFreniere.
Therefore, this discussion will continue to seek to determine whether some causal explanation of time dilation might be found.
To quote LaFreniere:
In my opinion, Lorentz's most important discovery was the so-called ‘time dilation’. It is actually the electron slower
frequency, which is ultimately responsible for all phenomena to occur more slowly when matter is moving very fast.
Clearly, Lorentz had solved the problem by 1901.
While LaFreniere suggests that Lorentz ‘discovered’ time dilation, history suggests that Lorentz initially only viewed the
inference of time dilation as a mathematical requirement, which had no obvious causal mechanism. We might also make
reference to a paper by Lorentz, published in 1904, in which he describes the concept of ‘local time’ within the frame moving
with respect to the wave media. Based on this description, it seems that while Lorentz perceived ‘length contraction’ as a
possible real effect, he still only considered ‘local time’ as a mathematical requirement in order to transform between the
stationary and moving frames of reference.
Note: In terms of relativistic effects under discussion, it might be argued that only time dilation has persistence, if people
within the moving frame age more slowly. In contrast, the notion of wholesale space contraction often assumed due to
the requirement to maintain the constancy of [c] in all reference frame does not persist when returning to a stationary
frame. Therefore, it has been argued that this relativistic effect is better described as a length contraction localised
within the moving frame.
We also need to consider LaFreniere’s claim that the electron has a ‘slower frequency’ when in motion, as while his simulations
may illustrate this effect, they do not necessarily explain it. For example, while the idea of length contraction associated with
standing waves might imply some higher frequency [f], the time period of this frequency oscillation [T=1/f] would be shorter.
Therefore, if this time period [T] was associated with the ticking of a clock in motion, it might suggest that such clocks would be
faster not slower. Therefore, we shall consider some further quotes taken from various pages from LaFreniere’s website in the
hope that they may help clarify his perspective on time dilation.
Speaking about time dilation is ridiculous. The clock mechanism runs more slowly instead. All mechanisms run more
slowly according to their velocity with respect to the ether, because their individual parts must travel an increased
absolute distance.
While previous analysis of the Ivanov transforms suggested that wave paths in the moving frame must be longer by virtue of
the frame velocity [v], this additional length then appears to be cancelled out by length contraction in order to explain the null
results of the Michelson experiment. However, as pointed out, this form of length contraction linked to the compressed
wavelength of standing wave must underpin all material substance at all scales of existence, e.g. clock mechanisms. Even if this
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is the case, a comoving observer in the moving frame would only perceive the equality suggested in [4], because within the
local moving frame [dV=d0] and [tV=t0]
[4]

c=

d
dv
= 0
tv
t0

Therefore, the discrepancy suggested in [2] and [3] only exists in the perspective of a stationary observer, who might
conceptually interpret a difference between [dV, d0] and [tV, t0] with [dS] and [tS]. However, as suggested by [3], if physical
objects in the moving frames are subject to length contraction that leads to the result in [4], it might also suggest that the time
measured on a clock in the stationary frame, i.e. [tS], would be different to the time measured on a clock in the moving frame,
i.e. [tM]. If so, this difference would presumably be apparent when the moving observer returns to compare clocks with a
stationary observer. So, while the causal mechanism outlined above initially appeared different to time dilation, for the reasons
already outlined, the net effect may essentially produce a similar result.
Note: Based on [2,3,4], the measurement of time would appear relative, although it was initially unclear whether the
rate of time changed. This statement is based on the difference in time being caused by length contraction in the moving
frame. Again, it will be restated that the mechanism by which length contraction extends to macroscopic objects is not
clear at this stage. However, with this reservation noted, it would seem that the difference in clock time would have to
persist when returning to a stationary frame, i.e. with respect to the wave media. If so, might we have to consider
whether this measure of time in the moving frame would also result in a difference in the age of people in the moving
frame, such that it might appear to align with the description of time dilation. As described, length contraction would
only exist within the local moving frame, while it had velocity [v] with respect to the wave media, but would not be
persistent on return to a stationary frame. To summarise, by way of a conceptual example, a person on-board a
spaceship moving with [v] approaching [c] would experience less time in reaching a distant star, although this localised
length contraction would not imply a wholesale contraction of the distance between stars.
So, what would be the implications on SR in the note above?
On the premise that length contraction can be scaled to macroscopic objects within the local moving frame, we appear to have
a description that might be more consistent with the Lorentz transforms, if it also provides some causal explanation of time
dilation. However, the interpretation of the Lorentz transforms within a wave model raises a number of caveats against the
description of SR and specifically the postulate related to the constancy of the speed of light [c] in all reference frame. For in the
wave model being reviewed, the constancy of [c] is only relative to the wave media, such that any effects on time or length has
to be measured in terms of the velocity [v] with respect to the wave media and not just some arbitrary inertial frame. However,
this modification might possibly resolve some of the perceived paradoxes associated with the SR model. While the outline
above challenges the SR postulate about the speed of light [c] in all reference frame, in practical terms, observers ‘immersed’
within a given reference frame underpinned by the wave model might still assume the constancy of [c] within this localised
reference frame. Although, we will not pursue the details of this statement, we might characterise the issue in the form of [5].
[5]

=

c v
c
 (c  v ) = f    =
f
f

115 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

In [5], we might recognise the implication of the Doppler effect on wavelength [λ]. However, if we assume that the wavefront is
propagating with velocity [c], irrespective of our frame velocity [v], then the second part of [5] reflects a localised assumption
that the value of [λ] is calculated on the premise of [λ=c/f] and not [λ=c±v/f]. While this is an overly simplistic analogy, it might
suggest why the interpretation of SR appears logical. However, we shall return to another quote by LaFreniere.
"The emitter frequency and the equivalent seconds would be slowed down according to Lorentz's contraction factor [g].
This was called ‘time dilation’, although moving clocks cannot transform time, they just tick slower."
If we consider the possibility that time dilation is occurring within the moving frame relative to the stationary frame, then it
would seem reasonable that the frequency of a wave sourced within the moving frame would also be slower. However, we
need to consider this idea in terms of the LaFreniere’s electron model. So far, the idea of time dilation has been linked to a
change in the geometry of the wave paths in a moving frame, as discussed in terms of the Michelson-Morley experiment.
However, previous discussions have rested on the assumption of length contraction associated with standing wave
compression. As such, we have a somewhat circular dependency, which while logical, does not necessarily have any proven
causal mechanisms. Therefore, this discussion might only attempt to highlight some of the issues surrounding time dilation that
have not been fully resolved, which returns us to some of the contradictions in some of LaFreniere’s quotes.
"It is actually the electron slower frequency, which is ultimately responsible for all phenomena to occur more slowly
when matter is moving very fast. Because all forces are transmitted by means of waves, which undergo the Doppler
effect, all matter mechanisms are also slowed down in the same way. All happens with a slower rate of time. Most
often, one speaks about time dilation. This is incorrect. Time is a concept, an idea; it does not really exist. But a clock
does exist, and it can tick slower. This does not mean that time runs slower."
The first part of this quote appears consistent with the idea of time dilation, i.e. time in the moving frame ticks slower
compared to the stationary frame. Therefore, a slower rate of time in the moving frame would imply that the frequency source
of waves would also be slower in comparison to the stationary frame. However, it is not clear how a slower frequency in the
moving frame correlates to the idea that a mass in motion acquires more energy, if energy is proportional to frequency, i.e.
E=mc2=hf. In part, confusion may arise if we try to explain the change in frequency being caused by a slower rate of time rather
than the other way around. Of course, if we simply take the Lorentz transforms at face-value, we might realise that length
contraction and time dilation are simply assumed without reference to any causal mechanism.
Note: The description of time dilation rather than simply a difference in measured time seems more apt if this difference
in time also affects the ‘lifespan’ of living cells, and therefore the human perception of time. In this context, when a clock
ticks slower in a moving frame, it suggests that all human observation of events in time also slow.
Having raised a somewhat philosophical argument about time, we will now consider this issue in terms of a wave simulation
that is predicated on the wave attribute of frequency, where time might be an emergent and relative concept.
Note: In terms of cause and effect related to a wave model, it might be assumed that the rate of time could be linked to
the underlying frequency of the matter waves in the moving frame, i.e. frequency changes time, not time changes
frequency. Additionally, if we define frequency as the number of cycles per second, then a lower frequency would
suggest a slower rate of time, i.e. a lower tick rate, such that time would be dilated and run slower in the moving
frame. Again, unlike the direct interpretation of the Lorentz transforms, time dilation would be an effect, not a cause.
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However, we might now question whether the matter wave model supports this idea, if standing waves are compressed
within the moving frame, such that it might suggest a higher frequency.
However, we might try to visualise whether frequency is slower in the moving frame using the following modified version of the
1D LaFreniere model, see 140.1.bas. The following simulations, top and bottom, show the standing wave for velocity [β=0] and
[β=0.5], where standing wave compression reduces the wavelength from 100 to 75 in the moving frame.

While highlighting that the 1D simulations shown above do not necessarily represent electrons, as per LaFreniere’s model, the
simulations do use his basic waveforms, blue (right-left) and green (left-right), which then form the red standing wave. Based
on these admittedly overly simplistic simulations, there is a suggestion that the compressed wavelength would correspond to a
higher frequency within the standing wave in the moving frame, not a lower frequency, if the waveform is compressed.
However, this implied frequency of the red waveform might be misleading as the oscillation rate of the central node, i.e. its
amplitude, remains unchanged in both simulations with a time period [t=100]. As such, it is unclear how time dilation might be
correlated to frequency [f] or time period [T] in these simulations.
Note: Simply as a point of interest, the compression of standing waves would apply equally to Ivanov’s description of
sound waves. However, in this case, there is no inference of time dilation – why? In essence, the only argument that can
be offered up is that people are not made of sound wave or immersed in the wave media of air. As such, human
perception is only distorted when everything is made of matter waves.
Of course, aspects of this interpretation may be questionable, if the wave simulations are not representative of the real wave
mechanism at work based on LaFreniere’s description of an electron.
The electron, which is a spherical standing wave system, does not need in-waves in order to be replenished. It needs an
amplification process to prevent it from fading out. This is done by all external waves going through it, and undergoing a
lens effect. This amplification process allows the system to go on oscillating permanently.
Based on this description, it was assumed that the electron might have a natural resonant frequency, which was established at
creation and applies to all electrons, although the issue of forced resonance has been raised against this model. However, if we
pursue the idea that the electron has a natural frequency, which is unaffected by the Doppler effect on the IN waves, the
electron OUT waves would still create a normal Doppler effect in the wave media, with or without time dilation, such that we
might question whether the Lorentz Doppler effect actually exists within the stationary frame of the wave media.
Note: While LaFreniere might state that his electron model does not require IN waves, it is unclear why millions, it not
billions, of IN waves of arbitrary wavelength and phase would not create a chaotic superposition around the electron in
contradiction to the Doppler simulation below.
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In the simulations above, see 140.2.bas, the two on the left represent the Doppler effects of the Ivanov and Lorentz transforms,
as previous discussed under the heading of the Doppler effect. Below these simulations are the calculated values of wavelength
for various angles [ϴ]. However, only the simulation in the middle associated with the Lorentz transforms has time dilation
applied to the source frequency [f2]. However, this time dilation or reduced frequency must take place before the waves are
transmitted into the wave media. If so, the simulation on the right, based on the Ivanov transforms, would appear to replicate
the values of wavelength, although the change in wavelength with angle [ϴ] propagating outwards would appear to conform to
the Ivanov transforms, not the Lorentz transforms.
Note: Again, the simulations above appear to suggest that time dilation must occur in the moving frame prior to wave
transmission, i.e. the oscillation rate of the wave source must be slowed by some fundamental causal mechanism. If time
is an effect and not the cause, then we might seek some further explanation as to why the geometry of the oscillating
source is slowed down. Again, this might possibly be explained if the oscillating path length of the wave source is
increased in the moving frame, which we might consider as being somewhat analogous to the geometry of the previous
Michelson interferometer or light-clock discussions.
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1.1.2.6

Nature of Light
Note: This discussion deviates from the topics directly addressed in the LaFreniere website in order to consider the
nature of light at this point and replaces any direct discussion of the ‘Time Scanner’, which readers can review for
themselves by following the link.

Within the scope of a wave model, we have basically been discussing the
assumptions surrounding the potential causal mechanisms needed to
support the movement of energy in space as a function of time. However,
one obvious manifestation of the movement of energy in the form of
electromagnetic radiation, e.g. light, has not really been directly
addressed, which this discussion now only seeks to outline, not resolve. In
the early part of the 20th century, Einstein, Compton and deBroglie
extended the wave-particle duality debate surrounding the nature of light,
which was originally anchored in the work of Newton and Huygens, to include the matter waves of quantum mechanics. While
many were troubled by the mathematical abstraction of quantum mechanics and the apparent lack of any obvious mechanisms
to explain cause and effect, others were equally troubled by the more fundamental idea that nature needed the ambiguity
inherent in the duality of the wave-particle description. From the perspective of the LaFreniere wave model, it is assumed that
the fundamental waves that criss-cross the entirety of 3D space are longitudinal in nature and underpin all matter particles, but
do not directly explain the perceived transverse nature of electromagnetic energy propagation, Of course, as alluded by the
introduction above, the nature of electromagnetic energy propagation, e.g. light, is also subject to a wave-particle duality
description, such that the electromagnetic waves must also be explained in terms of particle-like photons of energy. This
duality is linked to two fields of accepted science in the form of Maxwell’s electromagnetic theory and the later concept of
Quantum Electro-Dynamics, which might be traced back to earlier experiments surrounding the photoelectric effect. While this
general discussion of assumptions cannot possibly hope to cover all the details surrounding the wave-particle nature of light,
we might attempt to clarify the scope of the ideas behind the assumed duality:
•

A wave of light with frequency [f] propagates in the non-dispersive media of the vacuum with velocity [c=1], which then
allows its wavelength [λ=c/f] to be defined. Waves can be reflected, diffracted, refracted and form superposition
interference patterns. Typically, the energy of a mechanical wave is assumed to be proportional to, not only its frequency,
but also the wave amplitude [A], which corresponds to a displacement of the wave media. However, EM waves are
thought to self-propagate via a change or disturbance of the electric and magnetic fields.

•

A photon of light also has frequency [f=E/h], but no obvious wave structure. While a photon is also assumed to have a
velocity [c=1], there is no obvious causal mechanism to explain this propagation. While photons are described as having a
particle-like nature, they are assumed to have no rest mass, but transport energy defined by the apparent simplicity of the
Planck equation [E=hf], but from which it is assumed photons also have momentum [p=E/c=hf/c] and an inferred
wavelength in the form [λ=h/p].

In many respects, these two descriptions only appear to share one obvious attribute, i.e. the velocity of light [c] in a vacuum,
but which can vary when passing through a transparent medium, such as a gas or glass. However, while there is empirical
agreement on the revised speed, the mechanisms by which the velocity changes also differs in each model, i.e. wave or photon.
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•

The propagation of an EM wave is assumed to slow within a material due to the disturbance caused by the wave's own
electrical field as it propagates pass charged particles within the material. The magnetic field of the EM wave also creates a
disturbance proportional to the magnetic susceptibility of the medium. As the electromagnetic fields oscillate within the
EM wave, charge particles in the material also resonate at the same frequency, such that there is a superposition of
different oscillating fields with the same frequency, which are not necessarily in-phase. As a result, the superposition wave
may have a shorter wavelength [λ] and therefore a slower velocity [v=fλ].

•

Within the photon model, a photon always travels at [c=1], but individual photons can be delayed due to collisions i.e.
absorption and emission, within the atoms and molecules of the material. As such, it is assumed that the idea of a photon
slowing down due to the refractive index of the material corresponds to a statistical averaging of the time for [n] photons
to pass through the material and that individual photons always propagate with velocity [c=1].

Clearly, these descriptions appear so different that we might question any equivalence within the wave-particle duality
concept. So, within the limitations of this outline, these descriptions only appear to agree on the speed of light [c] in a vacuum
and while they must also agree on the outcome of verified experiments, they do not appear to agree on the causal mechanisms
of propagation. From a wave perspective, the velocity [v] of a wave is defined in [1], where the velocity of the wave is assumed
to be an attribute of the wave media. As such, if the wave frequency [f] is defined by the oscillation rate of its source and
assumed to be proportional to energy, the subsequent wavelength [λ] of propagation results from the other two, i.e.
[1]

v = f   =

c
f

However, in a mechanical wave description, energy is defined by both the wave amplitude [A] and its frequency [f], which can
be modelled as a series of harmonic oscillators, where each point in the propagation media is subject to Hooke’s Law. At this
point, we might try to characterise the model using the following formulation, where [k] is initially defined in terms of an elastic
constant. In [2], we see the possibility of energy [E] being associated with both amplitude [A] and frequency [f] of a point
oscillator within the wave media.
[2]

 kg.m2 
Energy [E] = ( k ) A2  mf 2 A2 = 
 = Joules
 s2 



(

)

However, the ‘observation’ of photons is often initially associated with an atomic transition, where its energy only appears to
be defined by its frequency [f] and the Planck constant [h], as defined in [3], such that the relationship in [2] is lost.
[3]

Energy [E] = hf = Joules

However, if we assume that the photon energy still propagates as a wave, we might speculate whether the energy defined in
[3] still has an underlying link with [2], if we assume that Planck’s constant [h] is ‘hiding’ some of the wave attributes.
[4]

 kg.m2
 1  kg.m2 
Energy [E] = hf = Joules.sec = 
 s = 
 = mf 2 A2
 s2
 s  s2 





(
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Of course, at this stage, this is simply speculation as we have no obvious equivalence of what is oscillating in the quantum
photon model. However, the attempts to ‘reconcile’ the energy of spacetime, as defined by general relativity and quantum
theory, is often described in terms of the ‘granules’ of spacetime oscillating in a similar fashion to Hooke’s law, see Wave Media
discussion for more details. Of course, whether this is the case is still speculative, but ultimately, if we accept that energy is a
scalar quantity, then it requires a causal mechanism that explains its motion in space as a function of time. In many respects,
this argument underpins the premise of most wave models reviewed to-date. While the issue of the wave-particle duality issue
cannot simply be ignored, we might consider this issue in terms of the following question.
Which of the attributes of light can be best explained as a wave or particle?
These questions are integral to the wave-particle duality debate that has rumbled on since the time of Newton. In general,
mainstream science may consider that the issues surrounding these questions have already been answered, even though it is
not always clear how many people actually understand the answer. However, we might
simply outline some of the observed attributes of light to see how they might be
positioned within the duality debate, but contextualise in terms of another question.
Can any consensus be agreed on the observational experiments?
Light is undoubtedly a complex phenomenon, but in many situations its behaviour has
been observed, and interpreted, using the model of rays and wavefronts. We might
consider a ray of light as a thin laser-like beam that travels in a straight line and while a
wavefront can be a line, it is not necessarily straight, such that it might also form a 3dimensional curved surface connecting all the energy to a source at a given point in time. For a source like the Sun, rays radiate
out in all directions, such that a wavefront is an expanding spherical surface centred on the Sun. However, after some time,
these expanding wavefronts can be modelled as essentially parallel lines, sometimes referred to as plane waves. Therefore, as a
general statement, we can use the idea of rays and wavefronts to model light interacting with objects that are much larger than
the wavelength of visible light, which is in the order of 500nm. As such, we might be able to use the idea of rays and wavefronts
to consider some basic questions about the nature of light. The diagram above is a characterisation of Huygens’ principle who,
in 1678, proposed a wave theory of light in which light propagates as waves, but where each and every point on the wavefront
can act as a new source of secondary spherical wavelets. These secondary wavelets also propagate outwards with velocity [c],
which is a property of the media. This principle can be used to provide a basic description of many of the attributes of light, as a
wave rather than as a particle
Effect

Wave

Particle

Reflection

Yes

Yes

Refraction

Yes

No

Interference

Yes

No

Diffraction

Yes

No

Polarization

Yes

No

Photoelectric

No

Yes

121 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

Note: Many will contest the assertions in the table above, especially in terms of Quantum Electro-Dynamics and its
description of photon interaction. However, while Feynman’s models are in some ways compelling, it is unclear whether
they described a physical causal mechanism or just a mathematical abstraction that produces verifiable results. Given
the context of this discussion within website-3, it may not be so inappropriate to make reference to Gabriel LaFreniere’s
model of light and his assertion that photons do not exist.
While this discussion does not intend to review all of the arguments surrounding the effects outlined in the table above, see
Basic Wave Behaviour and Quantum Electro-Dynamics for more scope, it does want to outline the issues of reflection and
refraction. For it is possible that these issues may have relevance when considering general relativity and the idea that
spacetime is subject to geometric curvature in the proximity of a large gravitational mass.
So, what causal mechanism might explain reflection and refraction in a wave model?
The basic idea of reflection is illustrated in the diagram right, where the outgoing angle of
reflection equals the incoming angle of incidence, i.e. θ1=θ2. In addition, when light is
incident upon a surface separating two media, it is normally assumed to be partially
reflected and partially transmitted as a refracted wave. The angle relationships for both
reflection and refraction can be derived from Fermat's principle, i.e. light follows the path of
least time. In the context of the wave-particle duality debate, one might argue that the law
of reflection might equally be described in terms of a billiard ball-like collision, based on the
laws of the conservation of energy and momentum, such that reflection does not
necessarily provide any substantive observational evidence of a wave nature. However,
while some may argue that refraction can also be applied to a particle by invoking the argument of the `principle of least
action', there appears to be a more general acceptance that particles and waves do, in fact, behave differently and that
refraction seems to be more easily explained based on the attributes of a wave. So, in this context, light refraction is the
perceived bending of the path of a wave as it transitions between two different media, e.g. air to water. The amount of bending
is dependent on the refractive index [n] of the two media and is described quantitatively by Snell's Law:

[5]

Refractive index [n]=

sin (b )
sin (a )

=

c
v

We might realise that [5] above simply explains how the refractive index is measured and not why [v<c]. Without returning to
the two different explanations associated with the propagation velocity of an EM wave and photon through a material, we
might still consider the idea that the speed of light is dependent upon the ‘optical density’ of the medium, which is not
necessarily the same as its ‘mass-density’. The mass-density of a material refers to the mass/volume ratio, while we shall
initially consider the optical density of a material simply in terms of its refractive index [n], where the following description is
not necessarily bias towards either the wave or photon model.
Note: When light enters a material, its energy is absorbed and re-emitted at the atomic level. In transparent materials,
this happens quickly, although it still introduces a delay. This delay results in the aggregate speed of light being less than
[c] in a given material, even when transparent. At an atomic level, we might assume that an electromagnetic wave or
photon always propagates at velocity [c] in the empty space between atoms. see microscopic calculator to get a
perspective of the scale of this empty space with respect to the size of particles.
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Medium

Vacuum

Air

Water

Index

1.0

1.000277

1.33

Glass
1.5-1.7

While the table above defines the upper limit of the speed of light [c=1] in a vacuum, it might be premature to assume that this
speed is always attained in the ‘vacuum of space’ because it is a misconception to assume that space is a perfect vacuum. For
example, it might be generally estimated that different regions of interstellar space have between 1-1000 atoms/cm3, but
which then has to be compared with the estimated 109 atoms/cm3 in the Sun’s corona or the 1016 atoms/cm3 in the Sun’s
photosphere. By way of another comparative measure, Earth’s atmosphere has about 10 19 molecules/cm3 at sea level, while we
might approximate glass having 1023 atoms/cm3. Of course, these figures represent the mass-density rather than the optical
density that would affect the refraction of light, such that we might also need to introduce the speed of light [c] as a function of
electric permittivity (ε) and magnetic permeability (μ) associated with electromagnetic theory.
[6]

Speed of Light [c] =

1



Note: Permittivity is the measure of the capacitance encountered when forming an electric field in a particular medium,
while permeability is the measure of the ability of a material to support the formation of a magnetic field. Based on [6],
we might realise that the optical density might also differ for any material listed above, which would then help define
the propagation velocity of light [c,v] through this medium and, as such, be related to the refractive index, in a
somewhat circular definition. Might these parameters be affected by particle density?
Based on the note above, it may not be obvious as to how photons interact with the concept of electric permittivity [ε] and
magnetic permeability [μ], especially in the context of space as a vacuum, such that we might simply table a question.
How are the values for electric permittivity (ε0) and magnetic permeability (μ0) associated with the vacuum of space?
From a simplistic perspective, [6] appears to suggest a very fundamental relationship with these two properties of a medium
and its ability to propagate electromagnetic energy with an associated velocity [c,v], where the velocity difference leads to
refraction. In this context, refraction might also raise a few more issues within the general wave-particle duality debate. As
outlined, refraction refers to the apparent ‘bending` of light as it passes between materials of different optical density, where
the `refractive index [n]` of a material can be expressed in a number of equivalent ways, which we shall now orientate towards
the change in velocity [c/v] being the main causal mechanism.

[7]

Refractive Index[n] =

c  0 sin 0 n0 
=
=
=

v  1
sin 1
n1 

When [v=c], the refractive index is unity [n=1], such that it would correspond to a perfect vacuum, while in other materials,
where [n>1], the speed of light [v] must be slower than [c] in vacuum. However, the speed of light [v] in the media is still
defined by the equation [v=fλ] and so when [v] changes, then so must the wavelength [λ=v/f], although this argument rests on
the assumption that no energy is lost in the media. However, experiments involving shining red light through a glass block
suggest that it is the wavelength [λ] of the light that changes, not its frequency, in response to the change in velocity.
But how does the change in velocity result in refraction?

123 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

The basic description of refraction suggests it is the change in the speed of
light that causes the observed bending of a light beam as it passes from one
media to another. The diagram right attempts to illustrate how this effect is
a function of the angle of incident and the difference in the propagation
velocity of light, i.e. [c/v]. As illustrated, a beam of red light at [T 1] has a
width defined by [p1-p2], so while it might be thin, it still has a finite width.
As such, [p1-p2] also represents a wavefront at six equally spaced time
intervals, i.e. [T1-T6]. However, this beam, which is now extended to a
wavefront, must pass through a media with a refractive index [n2=2]. The
implication of [7] is that the velocity [v] of the light beam is halved [c/v=2]
as it traverses the block, which means that the distance covered in a given time interval must also be half. It can be seen that
one edge of the beam-wavefront, defined by [p1], enters the block at [T2], while the other edge [p2] enters the block at [T3].
Therefore, the beam edge defined by [p1] must change velocity before the beam edge defined by [p2], which results in the
skewed wavefront at [T3].
OK, but how would this model work for a stream of individual photon?
The analogy of this effect can also be described in terms of a line of soldiers quick-marching in a straight line towards a skewed
line marked on the parade ground, which represents the [n1/n2] boundary. At a point defined by this line, each soldier must half
the pace of their march. If the line of soldiers is heading towards the line at an angle, as being described, the first soldier [p1]
must change speed before the rest, which is repeated towards [p2]. The net effect is that the line of soldiers would be seen to
skew as in the case of refraction. Of course, while soldiers may recognise the line boundary implied, this would not necessarily
be obvious to a photon. Again, the net reduction in the photon velocity be only be a statistical average.
But why does either the wave or photon change velocity?
Again, we might reference the two different explanations of velocity change according to the EM wave and photon models.
However, it might be argued that, in both cases, the speed of light is always defined by [c=1] unless it encounters the atomic
structure within the material, i.e. protons, neutrons and electrons. Of course, while the interaction is described in a different
way, the passage of light is either slowed or delay, such that we get the skewing of the wavefront defined by [p1-p2], which in
some ways only represents a source that is synchronised in time.
Note: in some respects, it might be argued that the classical model of electromagnetism and the photon model of
quantum are exactly as described, i.e. a model, which by definition is invariably a simplification of physical complexity. In
the context of refraction, we might perceive that either model may provide some useful insight as to how the ‘bending’
of light conforms to Snell’s law and why this law is a function of velocity of light in a given material.
So, based on the two ‘light’ models that coexist within the wave-particle duality concept, we might reflect further on the
apparent contradictions in these two descriptions and question whether something is missing, especially if the goal is to pursue
a deeper understanding of physical reality and the actual causal mechanisms at work. As such, we shall now widen the
speculation in the next discussion.
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1.1.2.6.1

The Nature of Contradictions

So far, the discussion has only attempted to highlight some of the basic issues associated with the wave-particle duality
description of light. However, it is not unreasonable to assume that the mechanisms underpinning a deeper and more
fundamental description of reality might also require an additional description of causality. While speculative, it might be
assumed that this more fundamental description of reality may help to address some of the apparent contradictions in the
current scientific models predicated on relativity and quantum theory. One of the more obvious contradictions discussed
relates to the fundamental nature of space and time, which the Michelson-Morley experiment appeared to prove has no
obvious physical substance, at least, as a wave media back in 1887. However, the alternative analysis of the null results based
on the Michelson experiments have been questioned by the interpretation of both LaFreniere and Ivanov, such that the initial
judgement on the existence of the wave media may have been premature. Based on the various assumptions outlined in this
section of discussion, a causal explanation of both length contraction and time dilation have been outlined predicated on a
wave model, inclusive of Doppler effects and standing wave compression, although caveats have also been raised against these
assumptions. Equally, while the net effect may appear to conform to the description of special relativity, the effects of both
length contraction and time dilation only occur in a frame moving with relative velocity [v] with respect to the wave media.
Note: It possibly need to be reiterated that the description of length contraction outlined does not align to the
contraction between two points in space, only the possibility that material objects, e.g. an interferometer, may be
subject to a physical length contraction within the local confines of a frame moving relative to a stationary frame.
However, this contraction is not perceived in the moving frame, only calculated as a result of the Lorentz transforms.
In contrast, general relativity forwards the idea that length between two coordinate points in space expands along the radial
axis of gravitation, as defined by the Schwarzschild model, although we might also question the physical reality of this
expansion. In the wider context of the cosmological concordance model, space can also be subject to wholesale expansion,
which is initially described in terms of an almost unimaginable exponential inflation period followed by a series of subsequent
phase transitions defined by radiation and matter and then maintained by the conceptual ideas of dark matter and dark energy.
Note: While the latter two ‘substances’ of the universe, i.e. dark matter and dark energy, are now assumed to represent
96% of the universe, they still have no description within the accepted particle model, i.e. they essentially remain
conceptual assumptions.
However, despite some fundamental contradictions and assumptions, these models appear to be generally accepted, although
possibly on the basis of too much mathematical abstraction. Of course, such a statement might be seen as unduly biased
towards some alternative wave model, especially when none of the wave models reviewed to-date necessarily fit all the
observational criteria as understood today.
So why persist with the idea of a wave model?
In many ways, the answer to this question comes back to a basic issue outlined in the opening WSE discussion, which
questioned the physical ‘substance’ of fundamental particles and whether the idea of mass [kg] has to ultimately give way to
the more fundamental concept of energy being propagated in space as a function of time. However, while the idea of a wave
model might challenge and question established science, ultimately it must provide better answers to the contradictions being
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raised against relativity, both special and general, plus the mathematical abstraction of quantum theory that in many instances
appears to deny the need, or even the existence, of a fundamental causal mechanism.
But what has this speculation have to do with light refraction?
The previous outline of refraction did not really resolve anything in respect to the wave-particle duality model, as it only
depended on the velocity ratio [c/v] between two media, such that we possibly need to widen the scope of speculation. In this
context, we need to ask what is actually being propagated and if the answer is energy, we then can turn to the next question.
Can we ‘see’ energy in propagation?
While a light beam may give the perception of the path of light, we are not ‘seeing’ light energy in motion, only points of
interaction with the more tangible ‘substance’ of the universe, i.e. particles. Of course, within a wave model, these ‘particles’
must also be a wave structure of some description, where this interaction might initially be considered in terms of wave
superposition. However, as a further speculative assumption, it is possible that the wave-particle structure represents an
energy-density, which the light-waves cannot simply pass through and therefore this energy might be described as interacting
with this wave-particle structure in terms of the kinematics of a collision. Of course, in many cases, this ‘collision’ might take
place within a much larger atomic structure. So, if we accept the axioms of the basic conservation laws, e.g. energy and
momentum, the absorption of light-energy must have an effect on the initial state of the wave-particle system, as a whole,
which is localised in space and time, such that it might be described as a photon interaction with an electron for example, even
though the more fundamental causal mechanisms are predicated on waves.
Note: It possibly needs to be highlighted that at the most fundamental level of reality, the idea of an electromagnetic
wave may not exist, as they may also be an emergent property of more fundamental wave interactions. Simply by way
of a speculative example, see Gabriel LaFreniere’s discussion ‘The Light’ to consider one possible way light, as a
transverse wave, might emerge from an interaction of longitudinal waves in 3-dimensional space. However, in terms of
an electron orbital transition within an atom, this transition might well be interpreted as a pulse of energy, e.g. as a
photon, which appears to defy all attempts to physically measure its spatial length and time duration.
Again, in the context of a wave model, we are considering the idea of space-time as a media of wave propagation. Clearly, if we
are going to proceed with the idea that energy is being propagated in space as a function of time, then this model requires a
wave media, i.e. space, to be distorted from a point of energy equilibrium.
Note: The scope of the models reviewed in website-3 appear to differ in the possible magnitude of this distortion of
space, which effectively represents the amplitude [A] of a wave propagating through a region of space. For example, the
OST model makes an argument that this amplitude [A] is constrained within the limits of the Planck scale.
Based on the note above, we might realise that there could be a fundamental difference in a Planck scale distortion of spacetime and the large-scale length changes often assumed by other accepted models of science, e.g. cosmology. However, while a
wave model requires the square of the wave amplitude [A2] to be proportional to the potential energy being propagated
through the media of space, the actual scale of this amplitude remains highly speculative, although the concept does provide a
possible causal mechanism. However, such speculation then returns us to a problem that surrounds any form of verification.
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Can empirical evidence be subject to different interpretations?
While some contest the very idea of time dilation, there does appear to be evidence that this effect is real and would be
measurable after the relativistic reference frame returns to the stationary coordinate frame, i.e. the age difference in the twin
paradox would persist subject to some caveats. However, the idea of length contraction in special relativity and length
expansion in general relativity often appear more of a perceptual issue for some remote observer, which in practical terms may
only be calculated, not empirically observed. As a consequence, it has been suggested that localised length contraction in the
moving frame is not a persistent effect, as per time dilation, and does not align with the wholesale contraction of space.
Note: Many often point to empirical evidence in the form of
the Shapiro time-delay experiment as proof of a change in
spatial length around a gravitational mass [M], as defined by
the Schwarzschild metric. While this discussion is not in a
position to address all the complex arguments surrounding
such experiments, it might attempt some general outline of
some of the issues of debate.
Based on the diagram right, we might visualise a source of light on
Mars that is propagating outwards in all directions into the vacuum of space, such that it might be perceived as a series of
expanding shells of EM energy or alternatively an almost infinite number of radial paths of photon energy. However, the
diagram suggests that the radial paths will be subject to curvature when in proximity to the Sun. While light is assumed to have
no gravitational rest mass [m0], it may have an associated kinetic mass [mK] based on an assumed equivalence between

the Einstein and Planck energy equations.
[1]

E = mc 2 = hf  mK =

hf
c2

On the basis of some form of mass equivalence, the effective kinetic mass [mk] of light energy might then be subject to
gravitational attraction as it passes ever-closer to the sun. However, derivations based on Newtonian physics and general
relativity lead to two results that differed by a factor of two, as shown in [2].
[2]

( Newton ) =

2GM
rc 2

vs

(GR ) =

4GM
rc2

While these calculated predictions were first subject to some level of empirical testing by Arthur Eddington in 1919, the details
of this test have been subsequently questioned on the ground of the questionable accuracy of the equipment used. However,
over the 100 years since the publication of GR, Eddington’s basic test has been repeated in several forms, including the Shapiro
experiment, which many argue verifies the GR formulation in [2]. However, if we simply accept that the empirical observation
data conforms to the GR result in [2], it does not necessarily mean that the interpretation of this data has to conform with the
theory of general relativity, especially in terms of any assumed wholesale expansion of space surrounding a large gravitational
mass [M].
OK, what other interpretations might be entertained?
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Many of the tests of general relativity, such as bending of light near a star might possibly be explained without introducing the
idea of the wholesale curvature of space-time around a large gravitational mass [M]. One such explanation has been forwarded
on the basis of refraction, where the direction of a beam of light can be changed by differences in the density of the
propagation media. Based on this principle, when a beam of light passes through an atmospheric medium of a star, like our sun,
it bends due to refraction in a similar way to light passing through the medium of a glass. This refraction phenomenon may also
explain gravitational redshift, if frequency [f] remains constant and that the redshift is caused by a change in wavelength [λ] due
to change in velocity of light [c-Δv] in the medium, as simply characterised in [3].
[3]

 =

c − v
f

Note: While estimated results for the bending of light and redshift appears to agree with observational data, this is more
than a different interpretation of the data as the physics differs from the accepted theory of general relativity.
As indicated, this refraction model suggests a possible alternative to the curved geometry of spacetime, where the fabric of
space-time is not an empty vacuum but rather a variable energy-density propagation medium. By way of a more down to Earth
example, at sunset, the Sun appears to be moving slowly towards the horizon, such that its lower rim can appear to touch the
horizon, although the sun will have already fallen below the horizon. So, what is seen is not the actual sun, but its ‘apparent
position’. Such phenomena are caused by the refraction of light reaching our eyes, which is also called ‘atmospheric refraction’.
Likewise, at night, we see the stars, but not in their true positions, but
rather their apparent position, which is then referred to as astronomical
refraction. Of course, such effects might raise a logical question.
Do we ever see stars in the sky in their true position?
Within the description of refraction, a beam or ray of light curves
because its path is deviated by the optical density of the medium
through which it propagates. This perception of curvature is defined in terms of an angle [ϴ] between the apparent position
and true position of the source object emitting light. Of course, in the case of the light from a star, it has propagated a very long
distance, such that it may have passed through various regions of space with differing optical density, as well as the different
atmospheric density on Earth. However, it should also be recognised that there is a difference between the classical description
of refraction, e.g. air to water, often perceived in terms of two broken straight lines. For refraction through a medium of
variable density would produce an effect analogous to curvature. As such, the initial diagram above has to be modified as
illustrated below.
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Of course, according to general relativity, when the light of a star passes through a gravity field of the sun, the light will be
deflected inwards, so that there will also be an ‘apparent position’ and ‘true position’. On this basis, the light from stars that
passes the closest to the sun should show the greatest degree of curvature. However, many of Einstein’s assumptions about
general relativity were based on thought experiments, which are now known to have logical inconsistencies, which are also
inconsistent with special relativity, although such issues will be deferred to the following discussion of Relativity. To quote
Einstein in 1928.
According to the general theory of relativity, space without ether is unthinkable; for in such space there not only would
be no propagation of light, but also no possibility of existence for standards of space and time. But this ether may not be
thought of as endowed with the quality characteristic of matter, as consisting of parts, i.e. particles, which may be
tracked through time.
It is possible that Einstein’s idea about the space having no parts is making an indirect reference to the ‘granules of space’,
previously discussed under the heading ‘Wave Media’, which may appear to both contradict and complement some presentday assumptions of quantum theory. However, we might need to reflect on the fact that while Einstein was happy to test his
ideas about relativity with many thought experiments, none of these experiments appeared to consider the possibility of the
refraction of light. As a consequence, most observations are predicated on the assumption that the speed of light [c=1] in
vacuum despite that fact the particle density in different regions of space can vary by many orders of magnitude.
Note: The role of refraction in the measure of the curvature of space-time, normally attributed to general relativity, is
only a speculative assumption at this point. However, unlike general relativity, it might provide a causal explanation of
the observational data, which does not require the wholesale curvature of space-time around a gravitational mass,
which may be primarily supported by mathematical theory rather than undisputed empirical evidence.

129 of 161

the MySearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2019

1.1.2.7

The Causes of Relativity

This discussion of relativity is a somewhat retrospective overview of special (SR) and general
(GR) relativity, which does not really align with LaFreniere’s website. LaFreniere’s discussions
pursue the idea of what he calls ‘Lorentzian Relativity’, which is orientated towards his ‘alpha
transforms’ and his ‘time scanner’ simulations. However, this section of discussions is more
focused on the key assumptions associated with any wave model and whether these
assumptions can be supported by any potential causal mechanisms. As the topic of relativity has
been previously discussed, see Relative Perspective and Theory of Relativity for details, this
review of both special and general relativity will therefore try to focus on the key issues that
may conflict with a wave model.
But surely relativity is more than an assumption, it is proven fact?
This is possibly the opinion of many, however in 1905, when Einstein first published his special theory of relativity, he was
essentially forwarding a conceptual model based on the idea of the Lorentz transforms that had not been subject to any
empirical verification. This mathematical model, anchored to the Lorentz transforms, required both length contraction and time
dilation, although the theory provided no obvious causal explanation. However, in the context of the wave models being
discussed, aspects of both length contraction and time dilation may be possible, although caveats have been highlighted. The
first caveat concerns length contraction, not space contraction.
So, what is the difference?
In a wave model, length contraction might be considered on the assumption that standing waves underpin all atomic
structures, which might then be subject to compression in a reference frame with a relative velocity [v] with respect to the
wave media. However, how this concept scales to macroscopic objects is unclear and while it might be considered as a possible
causal explanation, it requires more rigorous verification.
Note: Possibly of more importance to this discussion of relativity is that this form of length contraction does not imply
any wholesale contraction of the fabric of space, only objects within it. Therefore, while a spaceship travelling at a
relativistic velocity would be subject to length contraction, the distance to any star would remain unaffected. By the
same token, it is possible that only material objects in a gravitational field are affected, not the coordinate space around
large gravitational masses.
However, the idea of length contraction might also help explain time dilation in the sense that any measurement of time could
be affected by length contraction associated with any clock mechanism. As such, the measurement of time might also have a
possible causal explanation, although other factors need to be taken into consideration. For example, while some may consider
time dilation to be a ‘measurement problem’, if the net result affects the ticking of the ‘clock’ within a living cell, then the
measurement of time in terms of human aging may be a very real effect. Therefore, in terms of the spaceship example, the
time taken to reach a distant star at relativistic velocities would be subject to time dilation, i.e. take less time, for those onboard
compared to those stationary with respect to the wave media of space. As such, this introduction might suggest some support
for the fundamental assumptions that led Einstein to develop his theory of relativity, both special and general, although the
description of both length contraction and time dilation, as outlined, may lead to a different interpretation of cause and effect.
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But what remains theory and what has been empirically verified?
At this point, it needs to be highlighted that mainstream science will state that relativity has been empirically verified through
many and varied experiments. However, doubts still surrounds the details of many of these experiments, especially when there
is so much ambiguity concerning the causal mechanisms required by the theory. Of course, mainstream science also cites a
considerable body of mathematics in support of relativity, although the consistency of this logic may still be based on false
assumptions that undermine the premise of the model. Therefore, this introduction will consider the scope of ‘evaluation’ that
relativity has been subjected.
Note: In basic terms, evaluation might be described as a process to determine whether a mathematical model describes
a physical system accurately. This process may involve different types of evaluation, which may attempt to analyse how
the model aligns to empirical data and possibly other more philosophical considerations. While this note is only an
outline of the issues, it might be realized that all models generally attempt to simplify the complexity of the real-world
and therefore may not accurately represent physical reality. Of course, any useful model is expected to offer up data that
’fits’ physical observation, although systems that extend from the subatomic to cosmic scales can often be subject to
different interpretations and degrees of confirmation bias. In this respect, confirmation bias might be described as a
‘worldview’ preference, which may be philosophical, theological or scientific in scope.
In 1905, the level of ‘evaluation’ of special relativity was limited, although mainstream science might reasonably argue that this
initial limitation has been addressed over the 100+ years since its publication.
So, why do so many claims and counter-claims persist?
As anybody searching the web will quickly discover, there are many claims and counter-claims surrounding the theory of
relativity. Of course, most wave models must challenge some of the assumptions of special relativity, especially in terms of its
denial of space as a wave media. However, mainstream science often appears ambiguous on the nature of space given its
earlier acceptance of space curvature and expansion plus its later acceptance of gravitational waves. However, if we set aside
such issues for now, previous discussions have alluded to a possible causal explanation for both length contraction and time
dilation, albeit predicated on the existence of a wave media. While accepting the speculative nature of these causal
mechanisms, they are not necessarily illogical, although they are not without their own set of unverified assumptions and
possible inconsistencies.
How might we evaluate these models?
Before attempting to address this question, we possibly need some perspective of where relativity sits within the accepted
scientific model. In this context, there are two main foundation stones on which modern science has been built, i.e. relativity
and quantum mechanics, which are used to describe the cosmic and subatomic scales of physical reality. However, as pointed
out in the initial discussion of this section entitled ‘Wave Assumptions’, these two foundation stones lead to somewhat
contradictory models of the universe, which might leave the door open to some new ideas. However, new ideas are not always
welcomed and the increasing specialization of science into different fields of expertise often limits the ‘weight of authority’ of
any individual to discuss issues that extend beyond a single field of specialization. This separation of science into specialized
fields is also compounded by the divide between theoretical and applied science, where the former has become increasingly
dependent on mathematical models, which seem to extend beyond the ability of applied science to verify. This divide is
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possibly most obvious in the field of cosmology, where the idea that 96% of the universe is made of dark energy and dark
matter can be accepted, while having no obvious description within the equally accepted particle model. As such, the idea of
consensus within accepted science may be part illusion, or possibly part delusion, which 21st century science may yet have to
address. In this context, it might be suggested that the theory of relativity is still open to debate because current mainstream
consensus is not based on a single theory that can be linked to specific causal mechanisms.
1.1.2.7.1

Special Relativity

In part, the previous introduction provided a backdrop in which the worldview of
20th century science was established and consolidated into textbooks that taught
subsequent generations of scientists. Calling this process ‘indoctrination’ is
possibly a step to far, but the acceptance of ‘facts’ that might not have been fully
verified is problematic, especially as the breadth and depth of science expanded
beyond the ability of any single person to question. At the beginning of the 20 th
century Einstein’s theory might have initially been perceived as the work of a
maverick, essentially operating outside mainstream science. However, over time,
it was accepted on limited verification and led to a mathematical model of 4D
space-time, as described by Minkowski, which would supersede earlier ideas
surrounding relativity as forwarded by FitzGerald, Lorentz and Poincare et al.
Note: The modern-day perception that relativity was the sole work of Einstein’s genius is possibly a distortion of history.
Clearly, Einstein’s theory was a consolidation of earlier relativistic ideas, which were possibly more open to the existence
of a wave media. However, Minkowski’s ideas based on the mathematical assumptions of 4D geometry was possibly
different from the relativity first envisaged by Einstein. As such, any evaluation of special relativity has to be seen in
terms of a series of historic developments, which few take into consideration today.
So, as has been outlined, special relativity is based on the assumptions of the Lorentz transforms, which reflected the earlier
work of Voigt, FitzGerald, Larmor, Poincare and Lorentz, who had been seeking a way to make Maxwell's equations invariant
under frame transform. However, the null results of the Michelson-Morley experiment, earlier in 1887, began to question the
very existence of any form of ether, although both Ivanov and LaFreniere have forwarded alternative explanations for these null
results. What is also not often highlighted today is that within the timeline of the 20th century, there were multiple versions of
Einstein’s special relativity, i.e. 1905, 1907, 1910, plus the expansion to include general relativity along with Minkowski spacetime description. However, from a general perspective, it might be argued that none of these versions actually forwarded a
causal explanation of length contraction or time dilation.
So, how might we proceed?
We might start by first highlighting some weakness in Einstein’s initial thought or ‘gedanken’ experiments, which he believed
supported his ‘postulates’. Of course, from the perspective of verification, these postulates might also be described as
assumptions from which Einstein then conjectured physical consequences based on mathematical deduction.
Note: Deductive reasoning is described as a logical process that goes from premise to conclusion, while Inductive
reasoning is an alternative or complementary logical process that goes from observation to conclusion. One criticism of
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the deductive approach is that it can proceed from a logical premise or assumption that is false. However, while the
inductive approach may be anchored in observation, verification may also be highly dependent on an experimental
premise and interpretation of the data. As such, both methods of evaluation have strengths and weakness.
While much of Einstein’s initial theory of relativity is attributed to the mathematics of the Lorentz transforms, it is also based on
his postulates, i.e. assumption, that all inertial reference frames are equivalent. Of course, this idea might be seen as a logical
deduction based on the apparent evidence of the Michelson-Morley experiment. As such, it was not unreasonable to deny the
existence of an absolute frame of reference and proceed on the basis of Einstein’s two postulates:
1.

The laws of physics have to be the same in all inertial frames of reference.

2.

The speed of light [c] is invariant in all inertial frames of reference.

However, an inference of the last postulate is that the speed of light, in vacuum, is independent of the state of motion of the
emitting or receiving body. While previous discussions have proposed a way in which these postulates might appear logical and
verifiable conclusions, it has also been highlighted that relativity has never really explain the causal mechanisms underpinning
these postulates. As such, we might see the limitations implied by both deductive and inductive reasoning. Of course, this
limitation must also be applied to any wave model, which also proceeds on assumption, i.e. the wave media is an absolute or
preferred frame of reference from which relative velocity [v] must be defined, rather from any arbitrary inertial frame.
Likewise, the speed of light [c] is the propagation velocity through the wave media, although various Doppler effects may
combine with the effects of length contraction and time dilation to support the perception of Einstein’s second postulate.
So, how might we evaluate the postulates of special relativity?
We shall consider this question in terms of the wave models under consideration. However, we might recognise that many of
the assumptions of special relativity are predicated on the second postulate above, but which might now be expressed in a
more generalised way, i.e. that both time and space become relative due to the constancy of [c]. However, the previous
discussion of the Lorentz transforms has already questioned the scope of length contraction, such that it might be considered a
localised effect within the moving frame. As such, length contraction would only affect material objects and would not extend
to the contraction of space itself. In addition, it has been argued that, as described, length contraction would not be a
persistent effect, unlike time dilation, once a moving frame returned to
the stationary frame of the wave media.
Note: We might therefore consider an example, which special
relativity would interpret based on the constancy of [c], while a
wave model would restrict the constancy of [c] to the propagation
velocity through the media.
In the diagram right, we see a representation of two one-dimensional
inertial frames of reference, e.g. [X] and [X’], and while special relativity
allows either to assume itself to be stationary, we shall assume only frame [X] to be stationary with respect to the wave media.
In each frame there are two positions [A,B] and [A’,B’], where [A,A’] are initially positioned at the same origin defined by [x0,t0]
and [x0’,t0’] respectively. An event in [X’], e.g. a lightning flash, is initially depicted as propagating away from both [A’, A]
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towards [B’,B] with velocity [c], which are both positioned at [x1’,x1] at time [t0’,t0]. However, this event is then observed at
position [B] and [B’], i.e. in the stationary and moving frames, at times [t1] and [t1’] respectively. In order to maintain the
constancy of [c] in all reference frames, i.e. the assumption in special relativity, we are led to the conclusion in [1] below.

[1]

d = ct1; d ' = ct1 '

If [1] is held true, then it requires the equivalence shown in [2].
[2]

c =

d
d'
=
t1
t1 '

Despite the simplicity of steps [1] and [2], we can still see the deductive logic requiring both a contraction of length [d’] relative
to [d] and a corresponding time dilation of [t1'] with respect to [t1] in order to maintain the constancy of [c]. However, if the
constancy of [c] only exists in the wave media and [B’] is spatially collocated with [B] at [x3] at time [t1], we might question the
scope of any contraction of space. In terms of the stationary frame [X], the distance associated with [d] represents the wave
propagation distance through the wave media at velocity [c] in time [t1], which it might be argued must also hold true for frame
[X’], if [B’] is essentially collocated in space with [B] at [x3, t1] in this 1D example.
Note: The statement above is not rejecting the idea of length contraction of [d'] in the moving frame in comparison to
[d] in the stationary frame, only the assumption that it can be extended to space contraction in order to support [2], if
time dilation is a real and persistent effect. However, it can be seen that [d’] only represents a relative and contracted
distance between [A’] and [B’] in the moving frame, not the assumed propagated distance of light in the wave media, as
defined by [d] in the stationary frame.
As a consequence of the note above, if time dilation is a real effect in the moving frame, but space contraction is questioned,
would it contradict the postulates of SR? If length contraction and time dilation do exist within the localised moving frame, e.g.
the rocket, then the first postulate may indeed appear consistent. However, this does not necessarily mean that an
inconsistency does not exists in the moving frame. In this respect, it is possible that [2] is misleading if [d’] in the moving frame
is not a measure of the light distance propagated through space, but rather only the contracted distance between [A’] and [B’]
in the moving frame. So, after time [t1’] in the moving frame, [B’] detects the light pulse that originated in both frames at
[t0,t0’=0] and calculates the local contracted distance [d’] and send the signal to [B] in the stationary frame, which has to be
collocated at the same position. However, distance [d'] cannot be directly compared to the light propagation distance [d], such
that while the second postulate of SR may be perceived to be true in the moving frame, it would be a mis-interpretation of the
underlying physical reality.
But what if [A’] and [B’] are not physically attached in the moving frame?
As described, the distance in space between [A’] and [B’] would not be contracted, the implications of which we might consider
in terms of another variation of the previous example, where [A’] and [B’] are now two rockets, separated by a distance in
space [d], having the same velocity [v], i.e. direction and magnitude. Onboard each rocket are two accurate clocks, which have
been previously synchronised and against which [A’] and [B’] agree to send each other a light pulse every hour on the hour.
What time do [A’] and [B’] receive the light pulse?
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Initially, if both have the same velocity [v], we might ignore the issue of time
dilation with respect to the wave media, as both clocks should remain
synchronise, albeit at a slower rate. However, as illustrated right, the
propagation time through the wave media with velocity [c] would be affected by
the velocity of the rockets with respect to the wave media. If so, the light pulse
transmitted by [A’] would be chasing after [B’], such that time [t1] taken to reach
[B’] would be increased. In contrast, the light pulse transmitted by [B’] would be
moving towards [A’], such that time [t2] taken to reach [A’] would be reduced.
Now if [A’] and [B’] agreed to transmit these pulses on the hour, every hour, the actual arrival time at both [A’] and [B’] would
reflect the propagation times [t1] and [t2]. So, while the time between pulses would be 1 hour in both cases, the arrival offset
from the start of the hour would be different and dependent on velocity [v], if the wave model assumptions are correct.
Note: This is clearly a thought experiment in the spirit of Einstein’s gedanken experiments, which may not be directly
possible for some considerable time. However, it suggests a number of issues that may require some re-interpretation of
special relativity. First, an inertial frame might be able to prove that [A’] and [B’] have an absolute velocity [v] with
respect to the wave media, which would not be distorted by onboard length contraction. Second, the length contraction
only affects material objects in the moving frame. Third, while the speed of light [c] is constant within the propagation
media, its velocity with respect to a given reference frame in motion is not, although this latter issue might not be the
perception of an observer in the moving frame.
So, is special relativity wrong?
While a YES and NO answer to this question might itself appear paradoxical, if any form of wave model is correct, where waves
propagate with respect to the wave media, then the Lorentz transforms cannot simply be reversed, as suggested by special
relativity. However, when the relativistic effects are evaluated in combination with various Doppler effects, we might realise
that that any observer immersed within a moving frame may be led by empirical experiments to the conclusions of special
relativity - see discussion 'Doppler Effects and Other Transforms' by way a possible example of how wavelengths can be
misinterpreted. In this context, special relativity would not be wrong, simply subject to different perceptions and
interpretations.
1.1.2.7.2

General Relativity

As the topic of general relativity (GR) has been previously discussed in several other sections of the MySearch website,
references are provided below to some specific topics. While these references may complement this discussion, the current
focus will be more orientated towards trying to understand whether there are any potential causal mechanisms, which might
actually help explain relativistic phenomena.
•

Theory of General Relativity

•

Mathematical Overview of GR

•

Schwarzschild Metric

•

Schwarzschild Model

•

Gullstrand-Painleve Coordinates
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The first two links reference aspects of the original review of GR carried out under the wider review of accepted science. The
latter two links are more generalised discussions under the WSE model heading in website-3. However, by way of background
and introduction to this discussion, Schwarzschild provided the first solution to Einstein's field equations of general relativity in
1915. His work in the form of the Schwarzschild metric subsequently led to many new ideas, specifically the concept now called
a black hole. However, the physical reality of a black hole did not really get accepted until later in the 20th century, such that
Schwarzschild himself did not believe in the idea of black holes and thought his theoretical solution might not have any physical
meaning. While black holes are now accepted by mainstream science, the causal mechanisms by which matter degeneracy
could collapse to become a black hole singularity, i.e. infinite density in zero volume, might still be considered questionable. Of
course, this does not mean that there are no physical objects in the universe that have extreme forms of mass density to which
the Schwarzschild metric can be applied. In practice, this metric can be applied to any mass, although we might assume that
any implied relativistic effects may be very small. While LaFreniere addresses the topic of special relativity under the heading of
Lorentzian Relativity, he does not directly address the issue of GR in any detail, although there is a webpage on ‘Gravity’, which
possibly puts his views on GR into perspective, e.g.
“There is no General Relativity because gravity rarely involves relativistic speed. Gravity is just a regular force, quite
similar to all other forces. Surely, gravity cannot ‘bend space’. It is geometrically impossible. This hypothesis is totally
absurd, actually an insult to our intelligence. What's more, it does not mechanically explain anything.”
While LaFreniere’s statement appears quite dismissive of the ideas within GR, the webpage on gravity does not really provide a
detailed critique of the subject, although the lack of ‘mechanical explanation’ might be supported. Therefore, this discussion
will attempt to focus on whether there are causal mechanisms, which might explain how gravity physically affects both space
and time. In terms of the previous discussions, there has been some speculation that length contraction might be explained by
standing wave compression, if standing waves underpin all matter particles. While caveats were raised as to how this idea could
be scaled to macroscopic objects, if length contraction was a real effect, it might possibly help explain time dilation. Whether
such ideas can be extended into general relativity will be examined in terms of a simplified derivation of the Schwarzschild
metric, which avoids the complexity of differential geometry by attempting to anchor the derivation to more classical concepts
of energy.
Note: Based on previous discussions, it will be assumed that SR only supports the idea of length contraction within the
moving frame, and not the wholesale contraction of space through which the frame is moving. However, the SR
postulate requiring the constancy of the speed of light [c=1] also leads to the idea of time dilation, if [c=x/t=x’/t’] is to be
maintained in all inertial reference frames. At this point, it is unclear whether GR can be explained in these terms.
The following discussion of the Schwarzschild metric will consider
three reference frames, [A, B, C], where [A] is positioned in flat
spacetime far from the effects of gravity, [B] is a conceptual
stationary frame within the gravitational field and frame [C] is freefalling toward mass [M], such that it is affected by both gravity and
velocity. So, based on the diagram right, we might perceive [A] to be
positioned in flat spacetime, [B1,B2,B3] to sit at fixed positions on the
extended red curve, while [C] passes them with velocity [v], which is
a function of radius [r]. Before discussing the Schwarzschild metric,
we might attempt to initially characterised a potential issue in the
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diagram above, when comparing the distance [x1] in flat spacetime with [x1’] in curved spacetime. If we assume that these
distances are propagated by light with constant velocity [c] in all reference frames, then the time difference between [t1,t1’]
appears different to the time dilation of SR.
[1]

ct1 = x1; ct1 ' = x1 '; if x1 '  x1

then t1 '  t1 for c = 1

While the result suggested in [1] is taken out of context, we might assume that if distance [x1’] in curved spacetime is greater
than the distance [x1] in flat spacetime, we might expect time [t 1’] to be greater than [t1], if [c] is to remain constant. This effect
appears opposite to the time dilation of SR due to length contraction. However, in order to discuss any potential causal
mechanism associated with gravity affecting the perception of time and space, it might still be useful to first consider the
Schwarzschild metric of GR as an equivalent of the Lorentz transforms of SR. While this metric has been previously discussed in
some detail, as per the previous references, it might be useful to outline some of the salient mathematical arguments that
support its derivation. For the purposes of this discussion, the derivation of the Schwarzschild metric will initially be anchored
to the Minkowski metric of special relativity, which is predicated on the invariant speed of light [c], as represented in [2].
[2]

(

s2 = c2 2 = c2t 2 − x 2 + y 2 + y 2

)

For general reference, it might be worth highlighting how the Minkowski metric is related to the Lorentz transforms as it
possibly illustrates why the mathematical form in [2] is often preferred. However, for the purposes of this illustration, we might
reduce the form to just [t, x], where an object, e.g. the ubiquitous rocket, travels a distance [x=3] in time [t=4]. Based on these
two inputs we can calculate the velocity of the spaceship to be [v=0.75], such that we can insert these parameters into the
Lorentz time transform in [3].
[3]

t' =

t − vcc x 4 − 075 * 3
v
=
= 2.645; where vcc =
= 0.75 and g = 1 −  2 = 0.6614
g
0.6614
c2

We might now compare the result in [3] with the result of the simplified [t,x] Minkowski metric.

[4]

 = t 2 − x2 = 42 − 32 = 7 = 2.645

Note: The main point of this illustration is simply to highlight that the mathematical formulation of the Minkowski metric
is predicated on the assumptions of the Lorentz transforms without necessarily providing any additional insight to the
causal mechanism of length contraction or time dilation.
However, in order to use the Minkowski metric as the basis of a derivation of the Schwarzschild metric, we need to update the
nomenclature and the orientation of the form, shown in [2], to adopt the inference of [x=dr] and [t=dt], where radial distance
[dr] and time [dt] are restricted to a relatively small differential change in the curved spacetime assumed by GR. Also, we shall
only consider a reduced form of the Schwarzschild metric of general relativity, i.e. no [ϴ] or [φ] factors, which can be directly
compared to the Minkowski metric of special relativity.
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[5]

ds2 = c 2 d 2 = c2 dt 2 − dr 2

Minkowski :

-1

Rs  2 
Rs 

Schwarzschilld : ds2 = c 2 d 2 = c2 1 −
dt − 1 −
r 
r 



dr 2

Note: Often the value of [r] is described as the coordinate radius and defined as being the circumference of a sphere
divided by [2π]. However, for the purpose of this discussion, the implications of [r] being less than [Rs] will be ignored,
such that we are only considering solutions of the Schwarzschild metric that are external to the radius of mass [M].
While the form of the Schwarzschild metric has not yet been explained, it might be realised that if the expression in brackets ()
reduces to unity, then there is an equivalence between these two metrics, such that we might start the transition from the
Minkowski metric towards the Schwarzschild metric by considering an example of a mass [m] being directed away from some
large mass [M], e.g. a planet, such that the kinetic energy [Ek] just equals the potential energy [Ep] of gravitation:
[6]

Ek =

mv 2
2

=

GMm
r

= Ep

If we re-arrange [6] in terms of velocity [v], this velocity might be interpreted as the escape velocity from mass [M], although it
also corresponds to the velocity of an object free-falling from infinity within a gravitational field.

[7]

v=

2GM
2GM
Rs
; Rs =
 v =c
r
r
c2

In [7], [Rs] is known as the Schwarzschild radius that corresponds to an escape velocity [v] that equals the speed of light [c].
When [v=c], the radius [Rs] responds to the definition at the event horizon of a blackhole, although the Schwarzschild radius
[Rs] can be calculated for any mass [M], although it will be far smaller than the physical radius of mass.
Note: The idea of the free-fall velocity will be used in the following derivation because it allows the relativistic effects of
velocity [v] and the position [r] in the gravitational field to be equated to each other.
So, we might now highlight a relationship between the two relativistic factors [g S] and [gG], which we might associate with SR
and GR respectively for the free-fall case, where velocity [v] is proportional to radius [r] as defined in [7].
[8]

gS = 1 − v 2 / c 2 = 1 − Rs / r = gG ; where gS = gG

Based on the equality defined in [8], we might adopt [g2] as a combined relativistic factor for both SR and GR metrics, where
appropriate. So, having started from the assumptions anchored to the Minkowski metric shown in [2] and [5], we might
generalise the difference in the Schwarzschild metric in the form of [9].
[9]

ds2 = c2 d 2 = gtt c2dt 2 − grr dr 2

While [9] is already an abstracted form of the Schwarzschild metric, the coefficients [gtt] and [grr] have not yet been quantified,
although we might guess that they have to be a function of both positional radius [r] and mass [M]. We might also assume that
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when [M=0], the functions [gtt] and [grr] must both equal unity in order to align with the flat Minkowski metric and that as [r]
increases to infinity these functions will also approach unity, as the metric represents flat spacetime far from mass [M]. Another
way of interpreting these statements is to simply say that the complexity of general relativity has to collapse back towards
Newtonian physics in weak gravitational fields, as must the Minkowski metric, when [v→0]. We shall now proceed by
considering a fixed radial position [r] from mass [M], such that [dr] can be set to zero, which allows us to reduce [9] as follows:

[10]

d 2

c2 d 2 = gtt c2dt 2 − grr 0  gtt =

dt 2

We might perceive that [10] is suggesting a difference in the measure of time [dt] in comparison to [d], which might then allow
us to isolate and resolve [gtt], if the relationship between [dt] and [d] is still tied to the notion of time dilation, as defined by
the Lorentz time transform in [3], but now mapped to [gG] as defined by [8].
[11]

gtt =

d 2
dt 2

Rs 

= 1 −
= g2;
r 


such that d  dt

So, based on [11], we see the inference of time dilation in a frame positioned within a gravitational field, e.g. [B], if compared to
a remote observer in flat spacetime, e.g. [A]. Of course, if the Schwarzschild metric starts with the implicit assumption of the
Minkowski metric, i.e. the Lorentz transforms, the conclusion of time dilation might be expected. However, taking this result at
face value, it can be substituted back into [9] as follows:
[12]

Rs  2

c2 d 2 = c2 1 −
dt − grr dr 2
r 


If we now divide [12] throughout by [d2], [dr/d] would correspond to the velocity [v] of a free-falling reference frame subject
to the proper time [d], such that we might substitute for [dr/d] based on [7].

[13]

c2

d 2
d

2

= g2c2

dt 2
d

2

− grr

dr 2
d

2

= g2c2

dt 2
d

2

Rs 

− grr  c2
r 


We can now rationalise the form of [13] as follows:

[14]

1 = g2

dt 2
d 2

 Rs 
− grr 

 r 

Note: To complete the derivation of [grr], we need to substitute a value for [dt2/d2], but it is highlighted that a freefalling frame of reference will be subject to both time dilation due to its free-fall velocity [v] and gravitational position
[r], which was defined in [8].

[15]

d
v2
Rs
Rs 
dt 
Rs 

= gS * gG = 1 −
* 1−
 1 −
= g2 
= 1−
dt
r
r 
d 
r 

c2
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So [15] provides the last expression we need to substitute into [14] and given that this derivation has been detailed elsewhere,
[16] simply jumps to the result of [grr] without going through all the intermediate steps, although it starts by multiplying both
sides of the first expression in [16] by (1-Rs/r).

[16]

Rs 

1 = 1 −
r 


−1

Rs 
 Rs 

− grr 
  grr = 1 − r 
 r 



−1

Substituting [grr] in [14] into the abstract form in [7], we finally arrive at the form first shown in [5] and then rationalised to the
simplified form using [g2].

[17]

-1

Rs  2 
Rs 

ds2 = c 2 d 2 = c 2 1 −
dt − 1 −
r 
r 



dr 2 = g2c 2dt 2 −

dr 2
g2

While there are many aspects of the previous derivation that might be questioned, see Gullstrand-Painleve Coordinates for
details, it possibly reflects some of the mathematical rationale underpinning the Schwarzschild metric, although this exercise
appears to start grounded in the same basic assumptions as the Lorentz time transform, as illustrated in [3]. However, the
Schwarzschild metric has introduced two new coefficients [gtt] and [grr], which will now be the focus of the remainder of this
discussion. Basically, both these coefficients have the same form, although [grr] is the reciprocal of [gtt], such that while time
[d] is dilated, as per SR, the radial distance [dr] appears to be subject to expansion, not contraction.
Note: In the derivation of the Schwarzschild metric, reference was made to the idea of a free-falling frame, because it
allows the velocity factor [gS] of SR to be equated to the gravitational factor [gG] of GR. While there are certain caveats
to this assumption, the free-falling frame might be described as a localised inertial frame, such that we can consider the
implication of relativity in terms of time dilation plus length contraction and/or expansion.
Despite the previous note, the Schwarzschild metric is a general solution, not just applicable to free-falling frames, although the
idea of a stationary position in a gravitational field, when [dr=0] is complicated by the fact that in order to remain stationary,
the frame must have an acceleration [a] equal and opposite to the gravitational acceleration [g] at some radius [r]. So, unlike an
observer in the free-falling frame, an observer in this type of ‘stationary’ frame would perceive the acceleration [a] equivalent
to the gravitational acceleration [g].
How might we interpret the Schwarzschild metric?
We might start with an attempted visualisation of the three basic reference frames
being outlined. First, we have the coordinate observer [A] situated in flat spacetime,
i.e. far from gravitational influences and having zero velocity, which in a wave
model is relative to the wave media. Second, the shell observer [B] is positioned at
a fixed radius within the gravitational field, although the idea of it being stationary
might be questioned, if it has acceleration [a] to counter the gravitational
acceleration [g]. Finally, the free-falling observer [C] has a velocity [vC], as defined
by [7], but might also be considered as an inertial frame, if the issue of increasing
tidal effects is ignored. So, at this point, we might attempt to clarify the scope of
velocity [vC] in terms of its specification rooted in [6].
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Note: As an initial comment on this model, which might be held in mind as the discussion continues, relates to a
comparison of [rB] and [rC]. In the diagram, we can see the effects of the Schwarzschild metric on these variables
compared to [rA]. However, given that [B] and [C] can be collocated at some arbitrary radius [r], we might question the
scope of the obvious difference between [rB] and [rC] with respect to [rA]. While we might be able to reconcile this
difference if localised within each frame, i.e. [B] or [C], it would clearly be difficult if we assume this difference actually
implies a change in the fabric of space at some given position [r]. If so, space surrounding mass [M] might not be subject
to any change. In many respects, both SR and GR lead to distorted perceptions of velocity [v] by various observers
because the ‘stationary’ perception of distance and time is distorted within the moving frame, such that velocity [v]
often appears problematic.

[18]

mv2 GMm
=
 vc =
2
r

2GM
Rs
=c
r
r

In the context of [18], [vC] is the free-fall velocity of [C] with respect to the wave media. However, we might also determine the
velocity of this frame, as perceived by the coordinate [A] and shell [B] observers, if conformant to the relationships shown in
the diagram above, which are a consequence of the Schwarzschild metric.

vC =

rC
r
Rs
= A = c
2
tC
r
g tA

vA =

rA
Rs
=g2vC = g2c
tA
r

vB =

rB rA / g v A
Rs
=
=
vC = c
tB
gt A
r
g2

[19]

Note: Let us first consider the rationale of the velocity assigned to [vC] and [vB] in [19]. Based on [18], the free-fall
velocity is the velocity of [C] through local space, i.e. the wave media. As an inertial reference frame, [C] might also
perceive [B] to have and equal, albeit opposite velocity as [C] passes [B] in the same local space. Therefore, there
appears to be some logical rationale for the equivalence of the velocity assigned to [C] and [B], although the reduced
velocity assigned to [A] might appear questionable. Why would an observer in flat spacetime, unaffected by the
relativistic factors of velocity or gravitation, not perceived the actual free-fall velocity? While [19] and the diagram
suggest why this appears to be the case, based on the mathematics outlined, it may have further implications that need
to be understood.
To consider the issues highlighted in the note above, we might again return to the idea of a spaceship with headlights that shine
out towards a screen attached to the front of the spaceship by physical rods of length [r=1]. Initially, in flat spacetime, we might
assume a test was carried out to measure the time for a beam of light to be reflected back from the screen to the spaceship
based on the assumption that the speed of light [c=1] in the coordinate frame. Initially, observer [C] onboard the free-fall
spaceship occupies the same reference frame as observer [A]. Therefore, the measures of length and time would be equal in
both frames, such that the constancy of the speed of light [c=1] would have been confirmed by both observers, as per [20].
[20]

c=

r
rA
= C
tA
tC
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So, nothing too controversial about [20] in the context of both frames being in flat spacetime. However, let us continue with
the assumption that the free-fall frame [C] remains a close approximation of an inertial frame. If so, might we assume that freefall observer [C] never perceives any difference in length of any rulers or clocks within the local frame of [C], regardless of
position [r] or velocity [v]. If this is the case, we might expect observer [C] to always agree with [20].
So, what changes in the free-falling frame [C] with respect to the coordinate frame [A]?
Of course, based on the Schwarzschild metric, the measure of length and time [rC,tC] by observer [C] must change in comparison
to length and time [rA,tA] measured by observer [A]. In this respect, the previous derivation of the Schwarzschild metric has
already highlighted some aspects of this question by suggesting that length will expand, as a function of position [r], which
would then be cancelled by the length contraction, as a synchronised function of the free-fall velocity [v]. However, the
cancellation of relativistic length is not replicated in terms of time, as the time dilation effects of velocity [v] and gravitational
position [r] are assumed to be combined. We might try to represent these assumptions in [21].
[21]

c =

rC
rA
rA

=
; so as [r → Rs] then [t → 0] and [c → ]
tC
Rs 

g2t A
1 − r  t A



Clearly, the implication of [21] appears problematic, as SR and the Lorentz transforms require the speed of light [c=1] to remain
constant in all reference frames. Likewise, the wave model also requires [c=1] to always be the propagation velocity through
the wave media, which is independent of the velocity of the source, i.e. the spaceship. However, while [21] seems to represent
a problem in terms of reconciling the perception of time and space between observer [A] and observer [C], it might be useful to
consider some of the factors underpinning each frame of reference by returning to the spaceship example. In this case, the
roundtrip light propagation distance from the spaceship to the mirror and back again, in frame [C], must also be considered in
terms of a basic Doppler function (1±vC), where [vC] has been defined in [18] and [19].

[22]

r1 = r0 (1 + vC ) ;

r2 = r0 (1 − vC ) ;

r1 + r2 =

(1 + vC ) + (1 − vC )
2

=1

In [22], [r0] is the unity distance between the spaceship and mirror in flat spacetime, while [r1] is the outgoing propagation
distance and [r2] the return propagation distance subject to velocity [vC]. However, based on [22], the free-fall observer [C]
always determines the ‘roundtrip distance’ between the spaceship and the mirror to be unity, irrespective of velocity [vC], and if
[c=1] is assumed in the local frame, there can be no onboard time dilation, such that [20] would hold true. This perspective
would appear consistent with the assumption that [C] remains an inertial frame of reference and perceives no relativistic
effects within the local frame.
But what about the perception of the coordinate observer [A]?
Well, first, we might realise that the ‘perception’ of coordinate observer [A] is essentially a calculated perception and not
directly observed. This said, if the free-falling observer [C] could stop and return to [A], we might assume that any time dilation
effects would persist and be apparent in terms of the time measured by the clocks in both reference frames. Of course, this
returns us to the problem implicit in [19] and [21], which suggests that time dilation would have taken place onboard the freefalling frame [C], which cannot be accounted for by length contraction. However, there is an inference in [19] that the observer
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[A] has a ‘distorted’ perception of the velocity of [C], such that the constancy of the speed of light [c=1] is also distorted. We
might pursue this issue by rearranging the Schwarzschild metric in [17] by setting [d=0], such that it would represent the
reference frame of light, where the coordinate variables are explicitly identified with respect to [A] using subscripts [drA, dtA].

[23]

2

d 2 = g2 ( dt A ) −

( drA )2
2
g2 ( c )

= 0  g.dt A =

drA
g.c

However, if we transpose [23] to solve for [drA/dtA], this would presumably correspond to the perceived speed of light in the
free-fall frame [C], as conceptually determined from the coordinate frame [A], where [cA] is less than [c=1].
[24]

drA
= c A = g2c; such that c A  c
dt A

The result in [24] might be seen to parallel the inference of [19] with respect to [v A=g2vC], but which has now been translated to
the perceived speed of light [cA], Although both appear to be directly attributable to the time dilation between [A] and [C]. In
part, this was clear from [21], which highlighted no difference in lengths [rA] and [rC], but a time dilation due to both velocity [c]
and position [r]. In this respect, the only way that observer [A] can reconcile this situation is to assume that velocity [v] or [c]
changes to compensate the time dilation predicted by the Schwarzschild metric.
But what about the discrepancy between [A] and [B}?
Well, we might start with the assumption that observer [B], positioned within the gravitational field, also perceives no obvious
change in the rulers and clock within the local frame of [B], such that it might be used as the starting point in [25], which is then
transposed to [A] using the implied effects of the Schwarzschild metric.

[25]

cB =

drB
 dr   1  c A
  A 
 c A = g2 cB
=
dtB
 g   gdt A  g2

A comparison of [24] and [25] suggests that the same ‘distorted’ perception between [A] and [C] exists between [A] and [B],
although the results might now be assumed to be entirely due to gravitational effects in the absence of any obvious relative
velocity between [A] and [B]. Of course, in some ways, the results in [19] have already suggested a common perception of
velocity [v] between [B] and [C], such that the net effect at [A] is effectively the same. However, at this point, we might
question whether all these mathematical manipulations have provided any clearer insight to the physical causal mechanisms
underpinning the effects on time and space, especially in terms of a wave model. First, we might want to understand why the
perception of the speed of light in frames [B] or [C] changes, when ‘viewed’ from frame [A].
Note: We might recognise the [A-C] results are based on only time dilation caused by both velocity [v] and gravitational
position [r]. In contrast, the [A-B] results are caused by an expansion of length, not contraction, plus the time dilation
caused by only gravitation.
From a wave model perspective, we speculated whether length contraction confined within a frame moving with velocity [v]
might be explained by the compression of the standing waves underpinning material objects. It was then speculated that this
length contraction might not only affect the measurement of time, i.e. via clocks, but actually affect the ticking of ‘clocks’ within
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living cells, such that the physical process of aging would also be affected. Likewise, this initial SR orientated model, maintained
the constancy of the speed of light [c=1] in all inertial frames of reference with the caveat that relative velocity [v] was
measured against the wave media. In this context, the effects of time dilation were described as ‘persistent’ in that it would be
apparent in the difference in clock times between the moving and stationary frames, when returning to a single frame of
reference. However, while this model accepted that length contraction would have occurred whilst the moving frame has
velocity [v], the effect only took place within this local frame, such that there was no wholesale effect on the space between the
stars in the spaceship example.
How does the Schwarzschild metric change this model?
If we first consider the situation between [B-C], at the point [C] passes [B] in the same local space, the previous description,
based on SR still applies as the effects are based on only velocity [v]. However, we clearly have problems reconciling the
previous description to either [A-C] or [A-B], which appears to be complicated by the effects of gravity as defined by the
Schwarzschild metric.
How does [A] perceive events in [B] or [C]?
In terms of a wave model, frame [A] is only connected to frames [B] or [C] by waves, which if sourced from within [B] or [C], we
might assume would be affected by some form of time dilation. Therefore, if the spaceship used in the example were fitted
with a specific source of known frequency any change in frequency perceived by [A] from either [B] might reasonably be
attributed to time dilation. Of course, the situation between [A] and [C] would be complicated by a normal Doppler effect as
[C] shifted in position away from [A] with velocity [v].
But how might the change in frequency be interpreted?
Within the local frame of [A], we might assume that the velocity of waves being received would be perceived having velocity
[c=1], despite the suggested velocity in [24] or [25], such that the interpretation might be characterised by [26] below.
[26]

c = fAA  A; where fA  fB or C

So, based on the assumption of the constancy of [c] within the local frame of [A], observer [A] might interpret the change in
either frequency or wavelength sourced by [B] or [C] into a local perception of frequency [fA] and wavelength [λA], which might
be compared to [B] or [C].
Note: There are a number of complications that might require consideration when assessing the waves sourced by [B] or
[C]. For example, if we assume the waves to be electromagnetic in nature, the waves might be sourced by a charge in
oscillation, where the waveforms would not only be a function of time, but the distance the charge moves, i.e. [c=x/t=fλ].
If so, the waves leaving [B] or [C] must account for the effects of both time and length within these frames. So, while the
Schwarzschild metric leads to different time dilation factors in [B] and [C], there are also different length factors. Finally,
while [C] has the additional component of time dilation associated with its free-fall velocity [v], its ever-changing
position, relative to [A], implies that its wavelength would also be subject to a Doppler effect (1+v), which would
elongate the wavelength being emitted from [C] in addition to the frequency effects of time dilation.
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Based on the note above, frame [B] would source a frequency [fB] from within [B], where the time of oscillation would not only
be affected by the time dilation factor [g], but also the time taken to move the distance of oscillation, which could then be
affected by a length factor [g].
[27]

c = fB B 

drB
drA
 dr   1 
  A 
= 2
dtB
g
gdt
g dt A


A

In part, we might perceive this result as being compatible to [25], but if [A] assumes [c=1] and measures frequency [f A] as the
primary variable, then wavelength [λA] might simply be calculated on the basis of [λA=c/fA]. However, the point of highlighting
this issue is to indicate that [A] only interprets the composite effect without resolution of the individual factors cited in [27],
which are based on the mathematical assumptions of the Schwarzschild metric. If we now follow a similar logic as in [27], we
might consider the effects of the Schwarzschild metric on frame [C], which would then be compatible to [24].
[28]

c = fC C 

 1 
drC
drA
=
 ( drA ) 
 g2dt  g2dt
dtC
A
A


However, [28] appears to take no account of the implied Doppler effect suggested in the note above. For if frame [C] is moving
away from [A] with velocity [v], the wavelength emitted from within [C], at successive instances in time, will be ‘stretched’ by an
additional factor, which does not appear to have been addressed by [28]. On the basis that the Schwarzschild metric implies
that length remains unaffected in [C], the velocity [vC] would cause an additional Doppler effect (1+vC), which would affect the
wave received by [A]. However, again, observer [A] would not necessarily have any ability to resolve the details outlined above
and if only measuring [fA] as a function of time [tA], wavelength [λA=c/fA] might only be determined as a function of [c=1] and
frequency [fA].
Note: While some attempt has been made to explain the Schwarzschild metric of general relativity in terms of its
mathematical rationale, problems and issues have been raised about any causal mechanisms that might explain time
dilation and length expansion within a gravitational field. However, the goal of this discussion was only ever intended to
highlight some of the assumptions and issues in the context of a wave model, not necessarily to solve them. As such, this
might be a reasonable point to stop this discussion for now.
1.1.2.8

Summary of Assumptions

This section has attempted to discuss a few of the many assumptions of both
accepted and speculative science that might be connected to a wave model of
some description in the hope that it might provide a causal explanation of the
nature of matter. In part, aspects of this discussion have parallel the topics
discussed in Gabriel LaFreniere’s website entitled ‘Matter is Made of Waves’ in an
attempt to review some of the ideas, although the structure and scope of this
review has not necessarily been constrained by LaFreniere’s ideas. The first section
of this review simply attempted to outline the ‘Basic Concepts’ of LaFreniere’s
electron model described in terms of plane and spherical standing waves, although
it ended up raising many questions against the simulations being presented as an
actual causal description of the sub-atomic particle model. However, while doubts have been raised against some aspects of
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LaFreniere’s model, similar doubts have previously been raised against the accepted particle model, where the 'mass' of an
atom appears ambiguous in terms of its structure, substance and volume, which might be characterised as
99.9999999999999% empty space.
Note: As a more visualise example of the ratio of particle mass to volume cited above, if you could take away all the
empty space in the subatomic model of the 7.3 billion people on planet Earth, they would collapse to a volume only a
little larger than a grain of rice. However, the full extent of this ‘emptiness’ might only be perceived in terms of the ratio
of mass-to-volume in the universe itself, which might be estimated based on the figure of 10-28kg/m3, as per the
cosmological model, such that only 0.00000000000000000000000001% of its volume has any substance that might be
quantified in terms of the standard particle model.
So, while the idea of a wave model is speculative, it does attempt to attribute some causal function to all this empty space in
terms of a wave media by which energy propagates through space as a function of time. Therefore, this section of discussions
started with the assumptions that surround the nature of this wave media.
Note: By way of links to the discussions in this section, see Wave Media, Doppler Effects, Ivanov Waves, MichelsonMorley, Lorentz Transforms, Nature of Light and Relativity. While this list basically aligns to pages within the LaFreniere
website, it was decided to expand the discussions in different directions, such that they might be seen to question many
of LaFreniere statements, which is not unreasonable if scepticism has to work both ways.
So, this section of discussions starts with the somewhat obvious assumption that any kind of wave model requires a wave
media through which waves of some description might propagate. However, because this wave media is assumed to be the 3D
fabric of space, the fundamental waves of space are assumed to be longitudinal energy-density waves, which under certain
conditions create a wave structure that correspond to the most fundamental objects of the particle model, e.g. the electron in
both the LaFreniere and Wolff models. However, such models require an exchange between potential and kinetic energy at
each point in the wave media in order to physically explain wave propagation. Whether such an assumption is supported by any
empirical evidence is, of course, highly speculative.
Note: Accepted science now defines many types of fields in which the classical idea of a force might be translated into
an interaction of mediator particles called bosons, e.g. photons, gluons, WZ and the somewhat elusive graviton.
Quantum Field Theory (QFT) defines 12 fundamental quantum fields for fermions, i.e. 6 quarks and 6 leptons, and
another 12 fundamental fields for bosons, not forgetting the 1 for the Higgs boson. These quantum fields developed
from the description of classical fields, which originally consisted of only Maxwell’s electromagnetic field and Einstein’s
gravitational field. However, we might question whether any of the quantum fields represent the most fundamental
description of reality or simply serve as a convenient mathematical abstraction.
While not necessarily a conclusive argument, the idea that ‘nature’ needs so many different conceptual and often highly
abstract field definitions might also be questioned on the basis of the ‘law of parsimony’ or simply Occam’s Razor. So, having
forwarded the speculative argument that space might be the most fundamental wave media, it may prove to be no more
speculative than the myriad of fields required by quantum theory. This said, let us now turn to another issue.
What is the fundamental nature of the waves in a wave model?
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In this respect, a wave model would need to seek a causal explanation of all kinematics underpinned by the potential and
kinetic energy propagating through the wave media of space, where we have assumed energy to be a scalar quantity requiring
various wave mechanisms to move through space as a function of time. In the introduction of concepts, it was suggested that
any wave model might still be subject to a degree of philosophical conjecture, if we accept that there may be no definitive
explanation to the source of potential energy in the universe. However, based on the wave media model described, any excess
of potential energy at any point in the universe would attempt to return the wave media to equilibrium by propagating this
excess of potential energy away as a wave. As such, we might simply assume that this original, but unexplained, ‘excess’ of
potential energy is the source of all waves propagating through the space of the universe, which LaFreniere argues form the
basis of all the standing waves underpinning matter waves. Exactly how these standing wave structures persist is still an issue of
speculation, but it has been assumed that the Doppler effects would also propagate through the wave media, if the source and
receivers of waves were in motion with velocity [v].
So, what might the Doppler effect tell us about any wave model?
First, we might highlight that when the Doppler effect is discussed in terms of mechanical waves, such as sound waves, this is
an established field of science that has been subject to empirical verification. Of course, the extrapolation of these mechanisms
to matter waves is still highly speculative and beyond any obvious ability to verify, especially if the wave amplitudes exist on the
Planck scale. However, if the law of parsimony suggests that some rationalisation of all the speculative quantum fields might be
required and waves are possibly the only proven mechanism to transport energy, then some of the assumptions surrounding
the Doppler effects on matter waves may not be so speculative. One of the key aspects of the Doppler effect might be
highlighted in terms of the normal and virtual effects, where only the former would be observed in the wave media, while the
latter might be described as a perceptual interpretation in the receiving frame, when in motion with respect to the wave media.
In this context, the various Doppler effects outlined might be seen as an underlying explanation of all relative perspectives, if
everything is made of matter waves. However, for now, we might simply assume that the Doppler effects may help support
some of the developing ideas within a speculative wave model.
How might the assumptions associated with Ivanov waves support the wave model?
Again, it needs to be highlighted that the empirical evidence supporting Ivanov waves and the effect of standing wave
compression relates only to sound waves. Of course, should matter waves ever be shown to have a standing wave structure,
which exists in a wave media, then there may be some wider applicability to Ivanov’s description. However, for the moment,
we might simply consider the Ivanov waves to be an ‘interesting’ discussion of wave mechanics, which provides a causal
description of the normal Doppler effect for sound waves in the media of air and how standing wave compression can occur.
Therefore, the idea the bonds underpinning atomic and molecular structures being affected by such mechanisms are
speculative at this time, such that any causal assumptions linked to length contraction are equally speculative. While a note of
caution is advised concerning the scope of length contraction being extended to the macroscopic scale, it is not unreasonable
to highlight standing wave compression as a possible causal mechanism, especially given the lack of any obvious mechanism to
explain contraction within special relativity. However, having highlighted the degree of speculation surrounding this idea, it was
then used to see whether it could provide some alternative explanation of the null results of the Michelson-Morley experiment.
Note: One of the reasons that the discussion of the Michelson-Morley experiment was also described in terms of the
Ivanov transforms was because there is no requirement for time dilation, unlike the Lorentz transforms. However, it
needs to be highlighted that there is a body of empirical evidence to suggest that time dilation is a real effect such that
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the Lorentz transforms might be preferred, although it is unclear why time dilation of the source frequency prior to
transmission would change the normal Doppler effect in the wave media, as described by the Ivanov transforms.
The earlier discussion of the Michelson-Morley experiment, also
highlighted a similarity of its configuration that can be discussed in terms
of a light-clock. However, we might consider this configuration operating
in either the x-axis or y-axis, as illustrated in the diagram right. In terms of
the stationary frame, shown left, the round-trip time for either
orientation is defined in [1].
[1]

t x123 =

2 ( Lx )
c

;

ty123 =

2 ( Ly )
c

However, while we might assume that [1] must hold true for an observer within either the stationary or inertial moving frame,
the latter clearly requires some additional explanation. If so, we need a form of [1] that accounts for the apparent difference in
path lengths in the moving frame, when viewed from the perspective of a stationary frame, as shown in the previous diagram.
On examination of the moving frame, we see that distances [Lx] and [Ly] are altered by its velocity [v,β], which can be resolved
by the change in the geometry of the path, as shown in [2].

t x123 =

[2]
ty123 =

2 ( Lx ')
Lx '
Lx '
+

c +v c −v
c 1 − 2

(

2 ( Ly ')
2

c −v

2



)

2 ( Ly ')
c 1 − 2

In [2], we also see the inference of the Ivanov transforms, which describes the normal Doppler effect, where the change in the
path length must also lead to a difference in the propagation time. However, within the context of a wave model, we might
attempt to quantify this change in length as a function of wavelength [λ].

[3]

x12 =  (1 −  ) ;

x 23 =  (1 +  )

y12 = y 23 =  1 −  2
While we might see that the forward and backward wavelengths [λx] along the x-axis are related to the Doppler effect, i.e.
(1±β], the vertical wavelength [λy] might be clarified in terms of the ratio of velocities [c] and [v], which correspond to the
propagation along the hypotenuse and x-axis respectively, such that it can be calculated by Pythagorean geometry.
[4]

y = c2 − v2  1 −  2

However, the discussion of Ivanov Waves also considered the possibility of the waves moving along the [x] and [y] axes
combining in superposition to form a standing wave structure that could be compressed that might then possibly explain length
contraction in the moving frame based on the formulation in [5].
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[5]

 y23 * y12 
[y '] = 2 

 y23 + y12 




* x12 
[x '] = 2  x23
;

 x23 + x12 

Substituting the results in [3] into [5] leads us to the idea of the length contraction associated with [Lx’] and [Ly’], which is a
function of the velocity [β=v/c].
[6]

)

(

Lx ' = Lx 1 −  2 ;

Ly ' = Ly 1 −  2

So, based on [6], we now have a contracted length of the light paths, according to the Ivanov transforms, which we can now
substitute back into [2], such that we can also determine the time taken to propagate these light paths, starting with the [x] axis
round trip propagation time [tx123].

[7]

t x123 =

2 ( Lx ')

(

c 1− 

2

)



(

2Lx 1 −  2

(

c 1− 

2

)

) = 2Lx
c

We can also perform a similar rationalisation for the [y] round trip time [ty123].

[8]

ty123 =

2 ( Ly ')
c 1 − 2



2Ly  1 −  2 

 = 2Ly
2
c
c 1− 

In essence, [7] and [8] appear to rationalise why an observer within the moving frame might not see any change in the
operation of the light-clock, or Michelson’s interferometer. While this interpretation is not supported by LaFreniere, it possibly
provides a causal mechanism for length contraction in the moving frame, where velocity [v>0] is relative to the wave media and
does not require any time dilation.
Note: It has to be highlighted that empirical evidence exists that suggests that time dilation is a real effect, which would
be apparent not only in the measure of time by clocks, but also the time experience by living cells, i.e. people.
Previously, it has been shown that the Ivanov Transforms are equivalent to the Lorentz transforms, if time dilation is assumed
to reduce the frequency of the outgoing wave prior to transmission, which is then subject to a normal Doppler effect as a
function of velocity [β=v/c]. In the simulation below, the first two, left and centre, represent the outgoing waveform based on
the following wave equation.
[9]


Amplitude [A] = sin  2


x 

 ft −   



In the Ivanov simulation below, see 142.1.bas, frequency [f1=0.020] is subject to no time dilation and generates the conceptual
wavelength [λ=50], which is then subject to the normal Doppler effect, where the forward and backward wavelengths are
defined by [1±β]. We also see that the transverse wavelength being subject to a length contraction, as defined in [6]. In the case
of the central Lorentz simulation, the frequency [f1] is reduced to [f2=0.017] due to time dilation, such that the conceptual
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wavelength [λ=57.73] is expanded prior to transmission and, again, subject to the normal Doppler effects defined by [1±β], but
where the Lorentz transforms now assume no transverse wavelength contraction.

Note: By way of clarification, while the source of waves, centre, appears stationary in the simulation, it is moving with
velocity [β=0.5]. In the actual simulation, it can be seen that the backward waves are receding faster than the forward
waves relative to the central source, although all waves are actually propagating with velocity [c] with respect to the
wave media.
But does the Lorentz transform interpretation actually exist in the wave media?
In practice, we see that the interpretation of no transverse wavelength contraction appears to be a mathematical comparison
of the wavelength [λ90=50] against the internal and conceptual wavelength [λ=50] associated with frequency [f2=0.020] prior to
time dilation. However, if considered in terms of the wavelength [λ=57.73] associated with the time dilated frequency
[f2=0.017], then the transverse wave [λ90=50] propagating out into the wave media is still subject to the transverse contraction
defined by [6]. In essence, this perspective is shown in the Ivanov simulation right, where the frequency [f1=0.017] is simply
reduced without reference to time dilation. As such, it might appear that length contraction can be described by either set of
transforms, although both possibly require a causal mechanism to explain the role of time dilation.
Note: While many references discussing both relativity and the Lorentz transforms assume time dilation, very few
appear to forward any causal mechanism as to why it occurs. However, one possible exception might be made to the
work described as the Cordus Conjecture – see papers Overview and Time, which appear to have been published around
2011 and 2013 respectively. While the scope of this 'conjecture' has not been reviewed and is also highly speculative, it
also suggests that time is a function of some underlying matter wave frequency.
The scope of the Cordus Conjecture extends far beyond the scope of the current review and may therefore be worthy of
another review section under the website-3 remit of new ideas. However, while the reader can start to review the ideas
associated with the Cordus Conjecture via the links above and by reference what appear to be a homepage for its ideas, the
following quotes are taken from the overview paper cited above.
“Cordus is an audacious idea, and it produces a radical re-conceptualisation of fundamental physics. It is an unorthodox
idea, one that cuts across conventional physics and challenges the premises on which those theories have been built. It is
likely to be controversial. However, it is not deliberately confrontational: it is simply a process of taking a creative idea
and running it through to its logical conclusions.”
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The style and tone of this introduction appears to be refreshing in that it appears to want to develop a conciliatory approach,
where the use of the word ‘conjecture’ does not insist on the certainty of its model, but nevertheless wishes to discuss an
alternative approach. This said, the next quote clearly appears to throws down a ‘gauntlet’ to accepted science.
“It is in those conclusions that, if Cordus is correct, there are causalities for existing principles of conventional physics.
For example, Cordus invalidates the ‘particle’ premise of quantum mechanics, refutes superposition, redefines the
principle of locality, denies the existence of ‘virtual particles’, refutes the concept of interference of light, asserts that
Bell’s theorem is wrong, re-introduces a modified concept of the aether, and reconceptualises the fundamental forces.
Cordus explains why Quantum mechanics, which seems to apply at the level of individual particles, does not scale up to
macroscopic bodies: something that QM itself has been unable to explain. Furthermore, Cordus proposes a set of new
principles for the next deeper level of physics.”
While the theory surrounding the Cordus conjecture is conceptual and does not have the in-depth mathematical formulation to
support its ideas, it possibly has some parallels with the current discussion in that it appears to seek causal models in
preference to mathematical abstract models. However, as indicated, the details underpinning this conjecture have to be
deferred to another time.
But why so much apparent mistrust in mathematical models?
As has been stated, while mathematics can lead to a logical conclusion,
mathematical models invariably start with a set of simplified assumptions,
which if wrong, would negate the conclusion irrespective of the logical
consistency of its formulation. This is why, this entire discussion has been more
focus on assumptions that might be anchored to some ‘possible’ causal
mechanism. So, while these assumptions may be equally wrong, they may still
help to reduce the degrees of freedom in which mathematics is allowed to
operate. By way of an example, the light paths through the Michelson
interferometer makes some assumptions about the nature of light when
considered in different frames of reference, when subject to velocity [v], which we might attempt to described in terms of
photons or electromagnetic waves. In the case of the photon model, it is usually assumed that the source imparts no
momentum to the photon, such that the photon would follow an essentially straight-line path, ignoring the geodesic of any
gravitational effects. Therefore, we might possibly question how light propagates vertically [ϴ=90] in an assumed stationary
inertial frame, but at an angle [ϴ] when considered as a moving frame. In the diagram right, the dotted curve arcing on position
[y2] might initially be described as an EM wavefront radiating outwards in all directions from [y 1], such that it would reach [y2]
irrespective of the velocity [v] of the frame of reference. However, we might question this model, if we adopt the photon model
of light, e.g.
Would a photon from [y1] always arrive at [y2]?
In the stationary frame this is not an issue and we might assume that a ‘photon gun’ has been screwed to the floor of an
imaginary spaceship and fires single light pulses, i.e. photons, vertically, i.e. [ϴ=90]. However, let us also assume that this same
spaceship changes its velocity [v], with respect to the wave media, and continues to fire single photon pulses vertically, i.e.
[ϴ=90], in its local, but moving frame.
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Why would this photon propagate at angle [ϴ] and arrive at [y2], now offset by [vt]?
While this issue was raised in an earlier discussion, it will be outlined again in this summary because it is not clear whether
there is an obvious causal explanation, when considered in terms of a photon model. The following three simulations, see
142.2.bas, all reflect light propagating from [y1] to [y2] with velocity [c]. In each case, the light is assumed to propagate from a
central position through the wave media depicted in blue/grey, where the outer shell represents the distance propagated by
light in [ct], e.g. 100. In the first simulation left, the red dot is collocated at the central position and has a velocity [β=0], such
that light propagating with velocity [c], either as a wave or a photon, might be seen to arrive at [y2] in 100 units of time having
travelled 100 units of distance.

The next two simulations right show a moving frame with velocity [β=0.9] simply to exaggerate a number of issues. In both of
these simulations, the red dot might be seen to fire photons vertically in its local reference frame, which it is assumed would
continue to propagate vertically through the wave media, if the moving source cannot impart momentum to the photons. If so,
it would seem that no photons, in either of the secondary simulations, will ever arrive at [y2] in 100 units of time, such that the
perspective of the moving frame cannot be reversed to become a stationary inertial frame as required by SR. To highlight an
additional issue, in the middle simulation, the distance to [y2] in the moving frame has not been subject to any length
contraction, which would appear consistent to the Lorentz transforms. However, the last simulation right has adopted the
transverse axis contraction assumed by the Ivanov transforms and the normal Doppler effect. In this simulation, the length
contraction, compatible to the compressed standing wave model, reduces the vertical offset to [y2] from 100 to 43.5 units, such
that it intersects with the outer expanding shell of light in 100 units of time. Therefore, the third simulation might be
compatible with the idea that it can be reversed with the first simulation, although the caveat of the photon model still appears
to be problematic. In this context, photons sourced by the red dot moving with any velocity [v>0] would never arrive at [y2] as
they would never be propagating in the right direction. Therefore, it would seem that the scope of this problem depends on
whether the wave-particle duality model for light is describing the real causal mechanism as to how energy source at one point
in space-time propagates to another with velocity [c]. Clearly, if some form of wave model is adopted, where energy radiates
outwards as an expanding radial shell, then some fraction of this energy, i.e. possibly subject to an inverse square law, might
arrive at [y2]. However, it is accepted that this initial assumption is highly speculative.
Note: It is recognised that the scope of speculative assumptions in this review has possibly extended far beyond what the
weight of authority of this website is permitted to indulge, such that it will stop at this point and simply draw a brief and
possibly interim conclusion.
The LaFreniere wave model contains many interesting ideas, which may one-day prove to have some validity. However, the
articulation of these ideas, often in terms of wave simulations that the author refutes himself states as not be representative of
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the actual causal mechanisms at work, was considered problematic. Equally, the scope of what LaFreniere attempted to prove
was possibly always beyond the ability of one person, essentially working in isolation. Of course, the refusal of mainstream
science to even consider any aspects of this wave model, in as much has it might refute the foundation stones of relativity and
quantum theory, is also problematic as it possibly allowed LaFreniere to speculate without having the necessary level of peer
review. In this respect, this review was never considered to be authoritative as it was primarily an undertaking on self-learning
and personal interest.
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1.1.3

Appendix: Planck Scale

This discussion is presented as a basic primer related to the Planck scale and the constants [c, h, G] defined below, which are
used to form a system of units known as ‘Planck Units’. Collectively, these units provide a framework that operates on the
Planck scale on which the perceived ‘weirdness’ of the quantum universe operates. However, this discussion will only present a
minimal subset of all Planck parameters, but will first introduce the fundamental units of classical physics defined in terms of
length and time plus mass and charge.
Unit

Symbol

MKS

Symbol

length
time

x

meter

m

t

second

s

mass
charge

m

kilogram

kg

q

Coulomb

C

Note: Whether mass and charge really represent fundamental units may be questioned by any form of WSE model,
where the existence of a mass particle is replaced by some sort of energy-wave structure. If so, then mass might be
replaced by energy in Joules, while charge could be an emergent property of a wave field between two specific types of
energy-wave structure, which are generally perceived as particles with charge.
Using the MKS units defined above, but initially restricted to metres (M), kilograms (K) and seconds (S), we might initially
quantify the 3 physical constants mentioned in the introduction above, i.e.
Constant

Symbol

Value

Units

speed of light

c

2.998E+08

m/s

Planck constant

h

6.626E-34

m2kg/s

gravitational constant

G

6.673E-11

m3/s2kg

While we might understand that the physical constant [c=m/s] can be interpreted as the propagation velocity of light, it may
also be seen as a conversion factor linking energy [E] and mass [m] in Einstein’s equation:

[1]

( )

E = m c2 = kg

m2
2

s


m2  1
= Joules or E = ( h ) f =  kg
. s  = Joules

s
s2



In this respect, [h] might also be introduced as the conversion factor between energy [E] and the frequency [f] of radiation,
which implicitly suggests some form of wave structure with both frequency [f] and wavelength [λ]. This concept is essentially
encapsulated in Planck’s energy equation [E=hf] rather than Einstein’s [E=mc 2], although it is possible that the constant [h] is
hiding some of the attributes of a wave, i.e. the relationship between energy [E] and the amplitude [A] of the wave.
Note: Again, we will simply outline how the constant [h] might be ‘hiding’ wave attributes, if we follow the logic of
simple harmonic oscillation, its potential energy [Ep] is equated to an elastic constant [k] and the amplitude [A] offset. In
turn, [k] is equated to the perceived mass [m] in oscillation and the angular frequency [ω], which for the purposes of this
note might be presented as the frequency [f] of oscillation.
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For now, [2] below simply shows how energy [E] is related to [hf] as per Planck’s equation without any indication of how
energy, as a scalar quantity, is propagating through space [in metres] as a function of time [seconds].
[2]

E = ( h ) f = ( J.s )

1
= Joules
s

Finally, there is the physical constant [G] that also acts as a conversion factor between the gravitational energy [Ep] and the
masses [M,m] as defined by Newton’s law of gravitation.

[3]

E p = − (G )

Mm  m3   kg.kg  kg.m2
=
=
= Joules

 kg  s2   m 
r
s2



As described, the 3 physical constants [c, h, G] can form the basis of a system of Planck units to be outlined below. However,
before addressing this system of units, we might also introduce two more physical constants that will feature in the description
of many models, as they are seen as physical constants of spacetime:
Vacuum permeability

µ0

1.257E-06

kg.m/C2

Vacuum permittivity

ε0

8.854E-12

C2s2/kg.m3

In terms of Maxwell’s equations, there is a defined relationship between [μ0], [ε0] and the velocity of EM wave propagation [c],
which we might simply note at this point:

[4]

c =

1

00

Note: As a simply speculative comment, might the constants defined above actually be variables that might have
changed over time? If so, might the speed of light [c] also be a variable rather than a constant? Clearly, such an idea
might make extrapolating the laws of physics back in time to the early universe increasingly problematic.
Within this expanding framework, the standard particle model might be described in terms of just 3 particles, i.e. electrons,
protons and neutrons with an associated mass [me, mp, mn] and possibly Compton wavelengths [λe, λp, λn]. The electron and
proton are also said to have equal, but opposite signed charge [e], although some of these assumptions may be questioned
further within any wave model.
rest mass of electron

me

9.109E-31

kg

wavelength of electron

λe

2.426E-12

m

rest mass of proton

mp

1.673E-27

kg

wavelength of proton

λp

1.321E-15

m

rest mass of neutron

mn

1.675E-27

kg

wavelength of neutron

λn

1.320E-15

m

Note: In 1897, J. J. Thomson discovered a negatively charged particle, i.e. the electron, with a mass about 1840 times
smaller than that of a hydrogen atom, when measured in terms of its mass-to-charge ratio. However, it was only after
Robert Millikan observed the movement of oil droplets in an electric field and determined the charge of an electron [e]
was its mass [me] estimated.
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Based on equating the Einstein and Planck energy equations, we might perceive a relationship between the particle mass and
the Compton wavelength can be defined by combining equations [1] and [2] as follows:

[5]

E = mc 2 = hf =

hc



h
; where C =
= 2.426*10−12 m
me c

In [5], we see the definition of the Compton wavelength for an electron based on the substitution of the electron mass [m e]. Of
course, from a classical perspective, or even special relativity, we might question what aspect of a particle has an associated
velocity of the speed of light [c], although it might simply be assumed that [c] is only being used as an energy conversion factor.
But does [c] have any physical significance?
From the perspective of any wave model, we might assume that the waves involved in the particle structure are actually
propagating with velocity [c] because this is a property of the wave media of spacetime. However, this then leads to another
problem associated with the deBroglie wavelength of a matter wave, e.g. an electron, given in [6] below.
[6]

E = mv 2 = hf =

hv



; where D =

h
;
mev

f = v  c

In terms of [6], the assumption is that the energy is now associated with the kinetic energy of the wave-particle, i.e. it is a
function of [v] not [c]. Likewise, we might assume that the deBroglie matter wave also has a propagation velocity [v=fλ]. Of
course, unlike the specific value of the Compton wavelength given in [5], the deBroglie wavelength can only be defined for the
electron, when its kinetic velocity [v] is known, although this statement might be challenged by the Quantum Wave
Interpretation and the perception of Wave Dispersion.
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1.1.3.1

Planck Units

Although the previous section has only outlined a few basic units and physical constants, they are enough to define some of the
key Planck units used by various models. The following fundamental Planck units are linked to the Planck constant [h] via and
the reduced Planck constant [ħ=h/2π].
Name

Expression

Planck
length

lp =

Planck
time

tP =

G
c3

lP
=
=
c
mP c2

Planck
mass

c
G

mp =

Planck
charge

qp = 40 c

Planck
temperature

c5
Gk

TP =

G
c5

Value

Units

Dimensions

1.616 E−35

m

Length
(L)

5.391E−44

s

Time
(T)

2.176 E−8

kg

Mass
(M)

1.875 E−18

C

Electric
charge (Q)

1.416 E32

K

Temperature
(Θ)

Note: Planck temperature [Tp] requires the definition of Boltzmann’s constant [k=1.381*10-23 m2kg.K.s2], where [K]
relates to degrees in the Kelvin scale. However, it might be argued that temperature is a statistical measure of kinetic
energy of the particles within a gas, liquid or solid. As such, Planck temperature may not be a fundamental Planck unit
and is only included by way of reference. Based on the previous fundamental Planck units, we may derive a number of
Planck expression for composite quantities. e.g.
Name

Expression

Planck
area

( lp )

Planck
volume

2

=

c3

Units

Dimension

2.612 E-70

m2

Area
(L2)

4.222 E-105

m3

Volume
(L3)

6.525E+00

kg.m/s

Momentum
(LM/T)

1.956E+09

m2kg/s2

Energy
(L2M/T2)

1.210E+44

m.kg/s2

Force
(LM/T2)

3

( lp )

3

 G 2
=

 c3 

Planck
momentum

mp c =

Planck
energy

EP = mp c2 =

Planck
force

G

Value

FP =

lP

=

tP

c3
G
=

c5
G

EP
c4
=
=
lP
lP tP
G
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Planck
power

PP =

Planck
density

EP
c5
=
=
2
tP
( tP ) G

mP

P =

( lP )

Planck
energy
density

 PE =

Planck
intensity

IP =  PE c =

Planck
angular
frequency

P =

Planck
pressure

PP =

Planck
current

VP =

ZP =

2

( lP )

IP =

Planck
voltage
Planck
impedance

FP

Ep
qP

Vp
IP

=

( lP )

( lP )

PP

G

2

( lP )

tP

3

( lP )
=

tP qP

2

( qP )

2

c8

=

G2

c5
G

1
=
tP
=

G2

c7

=

3

c5

=

5

EP

qp

=

tP

=

3

=

tP

c7
G2

4 0 c 6
G
=

=

c4
4 0G

z
1
= 0
40c 4

3.628E+52

m2kg/s3

Power
(L2M/T3)

5.155E+96

kg/m3

Density
(M/L3)

4.633E+113

kg/m.s2

Energy
density
(M/LT2)

1.389E+122

kg/s3

Intensity
(M/T3)

1.855E+43

1/s

Frequency
(1/T)

4.633E+113

kg/m.s2

Pressure
(M/LT2)

3.479E+25

C/s

Electric
current
(Q/T)

1.043E+27

m2kg/Cs

Voltage
(L2M/T2Q)

2.998E+01

m2kg/C2s

Resistance
(L2M/TQ2)

While there is no overall intention to discuss the Planck units introduced in any detail, a few comments about the most
fundamental units may require some further consideration. For example, an electron must be one of the smallest objects in the
universe, possibly in the range of 10-12 to 10-18 metres, such that the Planck length [1.616*10−35m] is some 1020 times smaller
than the smallest particle, ignoring the size of a neutrino at this point..
Is there any physical significance to the Planck length?
In some respects, there is no obvious physical significance to the Planck length other than its
appearing to be the minimalist product of the three most fundamental constants, i.e. c, h & G. As
such, it is simply a way of combining these constants, such that the result has the units of distance,
i.e. metres. However, it is also generally assumed that the Planck length is the smallest length that
has any physical meaning, which might be justified if the Planck volume is the smallest granularity of
spacetime.

[7]

lp =

G
c3

( )

 VP = l p

3

= Planck Volume = smallest granularity of spacetime

But what might be inferred from this granularity of spacetime?
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Within the context of a wave model, we need a mechanism by which energy can be transported by a wave. If we model the
spacetime of the universe as an expanse of harmonic oscillators, sized to the Planck volume, we might have a model anchored
to a physical reality – see A Matter of Perspective for more details. It has also been suggested that the Planck length might help
define the idea of a conceptual ‘Planck particle’, which is a black-hole whose Compton wavelength [λC] is equal to its
Schwarzschild radius [RS].
[8]

RS =

2Gm
c

2

 m3 
 s2 
 kg.m2  1 s
h
=
=
.s
 kg 
 = C =
 kg  s2 
 m2 
 s2
 kg m
mc







We can transpose [8] in order to define the mass [m] of a Planck particle, where [λC] might also be described as its radius [r]:

[9]

2Gm
c

2

=

h
 mP =
mP c

hc
=
2G

c
G

If we accept the basic logic, anchored in [7], the definition of Planck time [t p] is simply the time required for light [c] to
propagate one Planck length [lp], where the reciprocal might infer the maximum Planck frequency.

[10]

tP =

lP
=
c

G
c5

= 5.391*10-44 seconds

However, the notion of Planck charge [qp] is more difficult to explain – see The Idea of Charge for more details. However, we
might start with the following definition and then question its physical significance:

[11]

qp =

4 0 c =

e2



;

where  ~

1
137

In [11], we see the introduction of the ‘fine structure constant [α]’ and while this constant may appear to tidy up a somewhat
abstracted definition of the Planck charge, it does not necessarily explain it. For the Planck charge is 11.70623 times the
elementary negative charge of the electron [e] and positively charge protons, which QCD quark model describes as having
fractional charge associated with its component up-down quarks. As such, nothing within the standard model appears to align
to the idea of the Planck charge [qp] and we are forced to consider the question:
Is there any physical basis supporting the Planck charge?
In the context of the OST model, John Macken makes the following comment about [α], which although not answering the
question, allows us to proceed in the knowledge that this is an open issue:
‘The fine structure constant has never been mathematically derived from first principles. It has been the source of
mystery for generations of theoretical physicists. Therefore, we also will merely accept this mysterious number as a
coupling constant of unknown origin.’
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However, this appendix is only simply attempting to outline the scope of the fundamental (MKS) units, which are used to
quantify both physical constants and the Planck units. In addition, some attempt has been made to anchor the various
definitions to some sort of physical justification. However, we might now realise just how far the Planck scale exists below what
can be directly verified, such that we might question the very nature of its physical existence. As a generalisation, it has been
assumed that any wave model must exist on a sub-atomic scale, e.g. 10-12 to 10-18 metres, which is far above the Planck scale.
While the wave amplitude [A] is not known, it was speculated as to whether [A] might be less than the Planck length, although
this restriction would not apply to the wavelength.
Note: By way of initial summary, most wave models reviewed have assumed space, to be a propagation media, which
might be perceived to be essentially continuous rather than discrete in nature. However, it has now been speculatively
suggested that a Planck Volume may constitute the smallest granularity of spacetime, which can then be modelled as an
interconnected set of harmonic oscillators, where the displacement amplitude [A] from some equilibrium state is
proportional to the potential energy being transported by a wave.
As a generalisation, a wave model only requires scalar potential energy [Ep] to be propagated through space as a function of
time, which does not necessarily impose an absolute constraint on the nature of space being continuous or discrete. For
example, in the macroscopic world, the wave propagation in the media of water appears continuous, although we realise that
this media is discrete in terms of its molecular structure. However, within the description of any wave model, we not only need
a mechanism by which energy can be propagated, but how it might appear to remain stationary at a point in space. However,
we might close this section of review by reflecting on the wisdom in the following words.
For every problem,
there exists a simple and elegant solution,
which is absolutely wrong.
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1.2

Part-2: Wave Models

This section of review has not been undertaken, but provides links to the placeholder webpages in website-3, which then
provide links to the corresponding webpage in LaFreniere’s original website.
1.2.1
1.2.1.1
1.2.1.2
1.2.1.3
1.2.1.4
1.2.1.5
1.2.1.6

Wave Theory
Postulates
Huygens
Phase Shift
Mechanics
Mass
Kinetic

1.2.2
1.2.2.1
1.2.2.2
1.2.2.3
1.2.2.4
1.2.2.5

Fields of Force
Dynamics
Electrostatics
Magnetic
Gravity
Light

1.2.3
1.2.3.1
1.2.3.2
1.2.3.3
1.2.3.4

Structure of Matter
Quarks
Protons
Atoms
Chemistry

1.2.4
1.2.4.1
1.2.4.2
1.2.4.3
1.2.4.4

Summary Comments
Corrections
Proofs
Evolution
Cosmology
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