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1 THE UNIVERSE IS ONLY SPACETIME 
 

John Macken’s book, entitled ‘The Universe is Only Spacetime (OST)’ starts 

with an introduction, such that this overview might also start with an 

introduction. For the author’s introduction will echo some of the concerns 

expressed in this website about the increasing abstraction of ‘accepted 

science’. Today, much of fundamental physics appears to proceed on the 

basis of abstracted mathematical models, often without any real attempt to 

justify its assumptions in terms of any obvious causal mechanism. Therefore, 

we might preface the discussion with the words of Einstein: 

 

You do not really understand something unless 

you can explain it to your grandmother. 

 

Today, it is possible that not only can we not explain modern scientific theory 

to our grandmothers, but often fail to explain its causal mechanisms to our 

brightest mind. If so, we might be rightly suspicious of those who feel 

confident within the current consensus of these models. The author appears 

to echo this concern in the opening paragraph of his introduction.  

 

In most introductory classes on quantum mechanics, the physics professor starts out by explaining to the students 

that they are going to learn about certain properties of subatomic particles that are simply not conceptually 

understandable. For example, subatomic particles can discontinuously jump from one point to another without 

passing through the surrounding space. Fundamental particles exhibit ‘spin’ which is an ‘intrinsic’ form of angular 

momentum that cannot be explained by classical concepts of rotation. An isolated molecule can only rotate at 

specific frequencies. Two entangled photons can communicate faster than the speed of light over large distances. 

Even special and general relativity have their share of incomprehensible mysteries. Students are told that they 

should accept the fact that modern physics has many properties which are simply not able to be comprehended by 

the human intellect. Classical physics gave conceptually understandable explanations, but now the students must 

learn to become comfortable that modern physics cannot be understood in the same way. 

 

In part, the author is possibly highlighting a wider issue as to whether causality has any meaning in modern physics, such 

that it should seek to explain an effect by looking for a cause. In terms of history, we readily interpret events as effects that 

are connected to some earlier causes separated in time. This example is cited because it might implicitly explain a 

preference of the human mind to want to separate cause and effect in terms of both space and time. Whether this 

assumption applies to fundamental physics in the quantum realm is often discussed as a somewhat philosophical issue that 

might be described in terms of an ontological or epistemological preference, where the former seeks a meaning, while the 

latter may be content to simply study the issues in more abstract terms. Based on the following quote, it would appear 

that the author has an ontological preference. 

 

There is clear evidence that the current starting assumptions for quantum mechanical calculations are either 

incomplete or contain at least one error. When calculations fall apart and yield an impossible answer such as 

infinity, these equations are screaming that a rigorous extension of the starting assumptions gives nonsense. 

Renormalization might seem to fix the problem, but this is merely artificially adjusted the answer so that it is no 

longer logically derived from the starting assumptions. Instead the unreasonable answer should be taken as an 

indication that the model being analyzed either contains at least one erroneous assumption or is missing an 

essential assumption. Every time an incorrect assumption is utilized or the missing assumption is not used, the 

mathematical analysis must yield an incorrect answer. 

 

While the video: Electric Universe relates to a different model, the issues discussed might be seen as broadly similar. Ideas 

become entrenched such that they gain the weight of authority, where consensus seeks to censor alternatives.   

 

http://www.mysearch.org.uk/
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/Pdf/OnlySpacetime8.pdf
http://www.mysearch.org.uk/website1/html/235.Accepted.html
http://www.mysearch.org.uk/website1/html/235.Accepted.html
http://www.mysearch.org.uk/website2/html/262.Consensus.html
https://en.wikipedia.org/wiki/Causality
https://en.wikipedia.org/wiki/Ontology
https://en.wikipedia.org/wiki/Epistemology
https://en.wikipedia.org/wiki/Renormalization
https://www.youtube.com/watch?v=Aj2Tn3H6Qv4&t=934s


OST Model Overview 

The Mysearch Website 

 

4 
 

 

 

One of the themes of the OST model appears to be an attempt to provide a causal explanation of the huge discrepancy 

that exists between two of the most fundamental theories of the 20th century, i.e. relativity and quantum mechanics, 

especially when it comes to explaining the fundamental nature of energy within the universe. While it would be misleading 

to suggest that these two great theories of the 20th century are wrong and have developed without any verification 

process, it would appear that there is still much that needs to be questioned from a sceptical perspective. This perspective 

appears particularly necessary given the level of mathematical abstraction that now surrounds modern quantum theory – 

see Quantum Addendum for more details. While questioning the 

ideas of accepted science has become extremely difficult due to its 

inherent complexity, we might still reflect on the word of Voltaire. 

 

Doubt is not a pleasant condition, but certainty is absurd. 

 

However, we might also quote Albert Einstein, who perceived an 

additional danger in certainty. 

 

Concepts that have proven useful in ordering things easily 

achieve such an authority that we forget their mundane 

origin and accept them as unalterable facts. Scientific 

progress is often stalled for a long time by such errors. 

 

Today, our large-scale understanding of the universe might be 

expressed in terms of the cosmological model, which is predicated 

on both relativity and quantum theory. However, as outlined, these 

theories are founded on very different models, both in terms of assumptions and concepts. As the previous quote alluded, 

these theories have now possibly attained ‘an authority’ that few are allowed to question, such that we might now 

consider the next statement taken from the third paragraph of the introduction. 

 

Today, physicists have learned to suppress their innate desire for conceptual understanding. The explanation given 

for our inability to conceptually understand quantum mechanical phenomena ultimately implies that the human 

brain evolved to understand the macroscopic world. Therefore, we simply should not expect to conceptually 

understand the properties of subatomic particles or photons. These concepts are just too far removed from our 

hunter gatherer roots. Over time we reluctantly learn to accept abstract quantum mechanical concepts and regard 

the desire for conceptual understanding as a remnant of classical physics. However, the importance of a model that 

gives conceptual understanding should not be minimized. If there really is an underlying simplicity to all of physics, 

then understanding this most basic model not only simplifies the teaching of physics, but also makes it easier to 

extend this model and make testable predictions which advance science. Such a model would be a powerful new 

tool that would greatly accelerate the rate of new discoveries. 

 

While the issue of an ultimate causal mechanism has been a matter of philosophical debate since the time of Aristotle, see 

Prime-Mover for details, science has struggled to physically explain many of its later theories, especially those that extend 

beyond its ability to directly verify. This is not necessarily a new problem, but one possibly compounded by quantum 

theory, such that we might have become overly reliant on the idea of conceptual models, which by definition and necessity 

have to be a simplification of physical reality. Of course, in many respects, this concern must be applied equally to the OST 

model as it attempts to explain causal mechanisms that are assumed to operate on the Planck scale, far below the reach of 

empirical verification. However, it might still be argued on the basis of Occam's Razor that a simpler solution might be a 

better solution, alternatively others may prefer the Latin phrase ‘ceteris paribus’ roughly translating to ‘all other things 

equal’ as a justification for some form of a wave model. Possibly this argument leads to the next OST statement taken from 

the introduction. 

 

1.1 Scope of Overview 

http://www.mysearch.org.uk/
http://www.mysearch.org.uk/website1/html/237.Relativity.html
http://www.mysearch.org.uk/website1/html/323.Quantum.html
http://www.mysearch.org.uk/website4/html/10.Scepticism.html
http://www.mysearch.org.uk/website1/html/726.Addendum.html
http://www.mysearch.org.uk/website1/html/332.Cosmology.html
http://www.mysearch.org.uk/website4/html/33.TwoMinds.html
http://www.mysearch.org.uk/website4/html/33.TwoMinds.html
https://en.wikipedia.org/wiki/Aristotle
http://www.mysearch.org.uk/website1/html/16.Prime-Mover.html
http://www.mysearch.org.uk/website1/html/9.Truth.html
http://www.mysearch.org.uk/website1/html/627.Models.html
https://en.wikipedia.org/wiki/Occam%27s_razor
https://en.wikipedia.org/wiki/Ceteris_paribus
http://www.mysearch.org.uk/website3/html/2.WSE.html
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This simplest possible starting assumption implies that there is only one fundamental force, only one fundamental 

field and only one fundamental building block of all particles. Furthermore, even though forces, fields and particles 

appear to be very different, the starting assumption implies that on a deeper level they are all just different aspects 

of 4 dimensional spacetime. If this starting assumption is wrong, it should quickly become obvious because the 

properties of 4 dimensional spacetime are very limiting. Unlike the current state of physics which is free to postulate 

any number of dimensions, multiple universes, vibrating strings, messenger particles, this starting assumption is 

very restrictive. All particles, fields and forces must be derived from only the properties of 4 dimensional spacetime. 

 

However, as the OST model still sits within the definition of ‘speculative science’, we must also question whether it 

provides sufficient evidence in support of its assumption, such that the following quote might act as a note of caution. 

 

For every problem,  

there exists a simple and elegant solution,  

which is absolutely wrong. 

 

1.1.1 Wave Models 
 

This discussion of John Macken’s book: ‘The Universe is Only Spacetime’ is being 

positioned as part of the Mysearch website-3 discussion of various wave models. 

The first link above references a local copy of the book, version 8.0, purely to 

secure this source of information within this website, but the reader is pointed to 

John Macken’s website for more information and to check for any future revisions 

of his work. While the following discussions simply reflects ‘an attempt’ to consider 

some of the key ideas presented in this book, in practical terms it is more reflective 

of a step-by-step learning process with questions tabled along the way rather than 

making any claim to be an authoritative critique of this work. In this context, it is 

highlighted that the animation right should not be seen as a visualisation of the OST model, but rather as a way of pointing 

out that website-3 has also considered other speculative wave models, which might suggest that all matter particles must 

ultimately be described in terms of some sort of wave structure – see the Wave Structure of Everything for a general 

discussion of requirements and issues considered pertinent to any wave model plus Timelines and Sources for a summary 

of those who have worked on various wave models. The following quote, taken from John Macken’s book, initially suggests 

some overlap of ideas with the Wave Structure of Matter (WSM)’ and Phi-Wave Aether models, although this assumption 

might quickly be questioned. 

 

It is hard to avoid the thought that perhaps a particle is actually a wave with components exhibiting bidirectional 

propagation at the speed of light but somehow confined to a specific volume. This confinement produces standing 

waves that are simultaneously moving both towards and away from a central region. (1-11) 

 

By way of cross-reference, this quote is taken from page (1-11), and may suggest that the author has simply resolved a 

number of concerns raised against both the WSM and WMM models. However, while there may be some potential overlap 

of ideas between the OST and these other wave models, it is highlighted that the OST model appears to be fundamentally 

different in terms of its scale and mode of operation. We might get some initial indication of the difference in the author’s 

definition of spacetime: 

 

In the spacetime based model of the universe, fundamental particles are dipole waves in spacetime that possess 

quantized angular momentum. They are living in a sea of superfluid vacuum fluctuations that cannot possess 

angular momentum. Fundamental particles cannot exist without the support provided by this sea of superfluid 

vacuum fluctuations. (5-5) 

 

The idea of the universe being modelled as a superfluid should possibly make some reference to other research that has 

forwarded similar ideas, which the note below simply suggests as another starting point. 

http://www.mysearch.org.uk/
http://www.mysearch.org.uk/website1/html/402.Speculative.html
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/OnlySpacetime8.pdf
http://www.mysearch.org.uk/website3/html/1.Home.html
http://www.onlyspacetime.com/
http://www.mysearch.org.uk/website3/html/2.WSE.html
http://www.mysearch.org.uk/website3/html/3.Sources.html
http://www.mysearch.org.uk/website3/html/33.WSM.html
http://www.mysearch.org.uk/website3/pdf/676.12.Thompson.pdf
http://www.mysearch.org.uk/website3/html/88.Plane.html
http://www.mysearch.org.uk/website3/html/88.Plane.html
http://www.mysearch.org.uk/website3/html/33.WSM.html
http://www.mysearch.org.uk/website3/html/86.MMW.html
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Note: Superfluid vacuum theory (SVT) is sometimes known as the BEC vacuum theory and is an idea where the 

fundamental physical vacuum is viewed as a superfluid or as a Bose–Einstein condensate (BEC). The microscopic 

structure of this physical vacuum is currently unknown, but where the ultimate goal of this approach is to develop a 

model that might unify quantum mechanics with gravity and help better describe the physical interactions within 

the universe, both on microscopic and macroscopic scales, as being different manifestations of spacetime, when 

described in terms of a superfluid. 

 

While a superfluid model appears to be an obvious departure from the standard models of physics, they may also differ 

from the continuous wave medium of the WSM or WMM models, where particles are standing waves, scalar in nature, not 

rotating dipoles as outlined below: 

 

A rotar is the simplest form of quantized angular momentum that can exist in a sea of dipole waves in spacetime 

and would be a rotating dipole wave that forms a closed loop that is one wavelength in circumference. A dipole 

wave in spacetime is always propagating at the speed of light, even if it forms a closed loop. This rotating dipole 

wave in spacetime is still subject to the Planck length/time limitation, so it can be thought of as being at the limit of 

causality. Its rotation is chaotic rather than being in a single plane. It has a definable angular momentum, but all 

rotation directions are permitted with different probabilities of observation. The exact opposite of the expectation 

direction has zero probability. Therefore, the proposed model of an isolated fundamental particle is a dipole wave in 

spacetime that forms a rotating closed loop that is one wavelength in circumference. (5-6) 

 

However, the idea that spacetime is continuous might be generally outlined at this point, for while most wave models may 

assume space to be a propagation media that is essentially continuous rather than discrete in nature, each point in 

spacetime might be limited to some fundamental granularity – see Planck particle for more details. If so, each ‘point’ in 

space might have some finite granularity that 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 some 

waveform. So, while the granularity of a ‘point’ in space might still be questionable, any wave model requires a causal 

mechanism by which scalar potential energy [Ep] can be propagated through space as a function of time. However, this 

general requirement 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 know that this media is discrete in terms of its molecular structure, Again, while the ‘devil’ is always in the 

detail of any model being proposed, it might be reasonable to assume that the OST model is a departure from the standard 

model of particle physics. 

 

This obviously is a drastic departure from the standard definition of the word ‘particle’. The standard model of a 

fundamental particle is a mass that has no discernible physical size, but somehow exhibits wave properties, angular 

momentum and inertia. It is an axiom of quantum mechanics that the [ψ] function has no physical interpretation. 

This vagueness will be replaced with a tangible physical model that explains many of the properties exhibited by 

fundamental particles. (5-7) 

 

While the quotes above have been taken out of the context order of the book, the reader might still get an idea of some 

form of wave model propagating in the media of spacetime. However, the exact nature of a ‘dipole wave’ and spacetime 

being a ‘superfluid’ without angular momentum obviously requires more explanation. It is also highlighted that aspects of 

this wave model exists on the Planck scale, e.g. 10-35 metres, and time, e.g. 10-44 seconds, which are increments that are 

almost inconceivable in human terms, which will be outline in a subsequent discussion entitled ‘Planck Scale’. However, 

the Planck scale might initially be introduced as being over a billion, billion, billion times smaller than an atom, which is 

itself, less than a billionth the size of a pinhead.  

 

The starting assumption that the universe is only spacetime requires that the reader change perspective about what 

is a cause and what is an effect. The standard physical interpretation of general relativity is that matter causes 

curved spacetime. The reverse perspective would be that curved spacetime causes matter. In this perspective 

http://www.mysearch.org.uk/
https://en.wikipedia.org/wiki/Superfluid_vacuum_theory
https://en.wikipedia.org/wiki/Superfluidity
https://en.wikipedia.org/wiki/Bose%E2%80%93Einstein_condensate
https://en.wikipedia.org/wiki/Point_particle
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spacetime is the single universal field responsible for everything in the universe including matter. Waves in 

spacetime can be thought of as dynamically curved spacetime. Static curved spacetime and particles will both be 

shown to be the result of dynamically curved spacetime. (4-2) 

 

In the context of this opening discussion, quotes are simply being used to help the reader get some overall scope of the 

ideas within the OST model, where the previous quote might be seen as a reversal of the John Wheeler quote: ‘Matter tells 

Spacetime how to curve, and Spacetime tells matter how to move’ that seems appropriate if ultimately the idea of matter 

having physical mass disappears within the Planck universe. 

 

It is proposed here that spacetime is a composite of the quantum mechanical model and the general relativity 

model. The quantum mechanical model with its quantum fluctuations and tremendous energy density is describing 

the portion of the universe that lacks quantized angular momentum and is as homogeneous as quantum mechanics 

allows. The general relativity model only recognizes the small portion of the energy in the universe that possesses 

quantized angular momentum, i.e. fermions and bosons. This portion is capable of forming energy concentrations 

such as massive bodies which distort the macroscopic homogeneity of the quantum mechanical model to form 

curved spacetime. (4-8) 

 

While the book makes many references to the models of general relativity and quantum mechanics, it becomes apparent 

that there are major differences in some of the fundamental assumptions of the OST model. 

 

If we are trying to build matter out of waves in spacetime, we must use waves in spacetime that possess the ability 

to affect both the rate of time and the distance between two points. We must use waves that have the ability to 

dynamically curve spacetime. The only wave in spacetime that can affect the rate of time and proper volume is a 

hypothetical dipole wave in spacetime. (4-9) 

 

1.1.1 Structural Comments 
 

Before embarking on this overview of some of the technical ideas presented within the OST model, some general 

comments are raised against the format and structure of the book. While such comments may simply reflect a personal 

preference, they are raised because it is believed they may allow many of the ideas buried within the details of the book to 

be made more accessible to a wider audience. Of course, whether this is important 

to the author, only he can decide.  

 

Note: It is hope that the author will not see the following comments as a 

criticism as they are only intended as feedback that may possibly help others 

review the incredible scope of the work undertaken by the author in 

developing all the ideas underpinning the OST model. 

 

Given its highly technical content, it is not really surprising that the OST model, as described in the 404 pages of version-8, 

is not an easy read and while it is incumbent on any reviewer to read the book, it is suggested that few will be in a position 

to immediately comment on all the details after just one read. For there are simply too many formulations and tangential 

ideas that need to be investigated, and more importantly understood, before any form of overall judgment might be made. 

For example, there are over 250 unnumbered equation blocks, each often containing multiple expressions to say nothing 

of the many other equations embedded in the text. Likewise, the phrase ‘will be discussed later’ is made many times 

without any specific reference to where this ‘later’ discussion is actually located. However, such issues are then 

compounded by the book only providing a basic table of contents, no hierarchical numbered headings, no equation 

numbering, no topic index and no hyperlinks within the PDF book. 

  

So, what might be changed? 

 

http://www.mysearch.org.uk/
https://en.wikipedia.org/wiki/John_Archibald_Wheeler
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/2%20Main%20Refs/1%20OST%20Model/OnlySpacetime.pdf
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It is suggested that the book might benefit by having an initial link to the OST website, which might then provide updates 

on any developments to the model and pointers to some of the many auxiliary papers the author has also written on this 

subject. These papers, as listed in Appendix-B may also provide a useful introduction to many of the key ideas and the 

reader is urge to consider reviewing these papers as possibly an alternative starting point. So, as indicated, it is believed 

that the OST book might benefit by supporting numbered headings and sub-headings that could provide a more detailed 

and descriptive table of contents plus a table of figures and topic index. Likewise, internal references might use specific 

page numbers, not section-page numbers, and/or augmented with hyperlinks, such that the headings, sub-headings or 

topics can be immediately referenced at the click of a button. In this respect, all ‘will be discussed later’ statements might 

also be made immediately accessible via hyperlinks embedded within the PDF document. 

 

Any other considerations? 

 

While the changes above might be seen as simply cosmetic in the sense that the actual information in the book is not really 

affected, it might also be suggested that the ordering of some of the material might also be considered. For example, the 

reader is being asked to review, and assimilate, the implications of over 100 equation blocks before the OST wave model is 

even introduced in chapter-5; while many of the supportive details underpinning this model are simply deferred using the 

‘will be discussed later’ statement to unspecified sections in subsequent chapters. While possibly understanding why the 

author may have wanted to preface the details of his OST model with the many ideas, he obviously believes necessary to 

understand it, many readers may struggle to get any sort of initial understanding of the wave structure being proposed. 

Therefore, it is simply suggested that the author might consider writing an overview chapter at the start of the book, which 

highlights some of the most salient features of the OST wave model that includes hyperlinks to the specific technical 

arguments and key mathematical formulations detailed throughout the book. For this reason, the structure of this 

overview will follow a more top-down approach. 

 

 

 

It is entirely possible that this overview may have misunderstood and 

misrepresented many of the author’s ideas articulated throughout the OST 

book. However, in its defence, this overview is more reflective of a personal 

learning process, such that it makes no pretence be authoritative.  

 

“Study hard what interests you the most in the most undisciplined, irreverent and original manner possible.” 

Richard Feynman 

 

The structure of this overview will use quotes taken from the book with page cross-reference. Having introduce the 

author’s idea or concept, some attempt will be then be made to understand the implications. We might start with the 

following example.  

 

If fundamental particles are ultimately confined waves in spacetime, it is necessary to look for an explanation that 

incorporates waves in spacetime with characteristics that can be the basic building block for all matter and forces. 

We are looking for a wave in spacetime that changes both the rate of time and changes the distance between 

points in a way that changes proper volume. We know from general relativity that mass affects both the rate of 

time and proper volume. Therefore, if we are trying to build matter out of waves in spacetime, we must use waves 

in spacetime that possess the ability to affect both the rate of time and the distance between two points. We must 

use waves that have the ability to dynamically curve spacetime. The only wave in spacetime that can affect the rate 

of time and proper volume is a hypothetical dipole wave in spacetime. (4-9). 

 

The reader might immediately perceive the scope of ideas, even within this single paragraph, although it requires further 

consideration and interpretation of numerous mathematical equations. While some may be able to read and assimilate all 

the technical details, as presented in the order of the book chapters, it is suggested that they may be the exception rather 

1.2 OST Model Overview 

http://www.mysearch.org.uk/
http://onlyspacetime.com/Home
https://en.wikipedia.org/wiki/Hyperlink
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/2%20Main%20Refs/1%20OST%20Model/OnlySpacetime.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/2%20Main%20Refs/1%20OST%20Model/OnlySpacetime.pdf
https://en.wikipedia.org/wiki/Richard_Feynman
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than the rule. While a wider review of the entire book is ‘in-progress’, this initial overview will only try to provide a broad 

introduction of some of the key arguments associated with the OST book, which the reader will ultimately need to 

reference for themselves. The book consists of 14 chapters, where this overview will restrict its commentary primarily to 

the assumptions and concepts contained within chapters 4 and 5 – see links below. 

 

• Basic Sanity Checks 

• Assumptions and Concepts 

• Closing Comments 

 

However, this overview also includes 3 appendices, where Appendix-A is essentially a 

general primer related to the constants and units associated with the Planck scale on which 

much of the OST model depends.  

 

• Planck Scale 

o Planck Constants 

o Planck Units 

 

Appendix-B contains a review of 4 papers written and published independently of the book, which may provide an 

alternative starting point before considering the comments in this overview. 

 

• Energetic Spacetime 

• Spacetime Based Foundations of QM and GR 

• Spacetime based model of EM radiation 

• Insights into the Unification of Forces  

 

Finally, Appendix-C is a discussion of the energy model associated with a rotar, which attempts to consider the derivation 

of the wave energy equations based on the concept of wave intensity [I] in some additional detail. 

 

“Self-education is, I firmly believe, the only kind of education there is.” Isaac Asimov 

 

So, having simply made some general comments by way of introduction, we might begin to consider the evidence provided 

by the OST model in an appropriate frame of mind, which is hopefully not too bias, one way or the other.  

 

1.2.1 Basic Sanity Checks 
 

At the outset of this overview, it is possibly sensible to highlight that it is overly optimistic that any new model will be able 

to simply replace the assumptions of mainstream science in the form of relativity and quantum theory. For such accepted 

models are now firmly established and apparently confirmed by numerous scientists over the last 100 years or so. This 

said, it is clear that there are unresolved problems with this composite model, which are known to contradict each other on 

many key issues. In this context, the review of the OST model, like other wave models, is not necessarily expecting to find a 

direct replacement of accepted models, but rather hopes that it may suggest a new line of potential research. So, while this 

is not a technical review of the OST model, it will attempt to discuss the idea of a rotating wave structure called a rotar. 

The OST model then develops the idea, where this structure is likened to a quantum vortex, which are known to exist in 

some superfluids, which isolates the angular momentum within the vortex from the rest of the superfluid. Later sections 

will attempt to explain how wave perturbations associated with the ‘internal’ structure of the rotar cause secondary waves 

to propagate outwards, as suggested by the diagram right. While this idea is subject to considerable technical detail, yet to 

be discussed, it is suggested that these secondary outgoing waves may explain how gravitational and electromagnetic 

fields may emanate from the rotar into the ‘external’ volume surrounding the rotar, which corresponds to the wider 

spacetime being described as a superfluid.  

 

But might we apply some initial sanity checks? 

 

http://www.mysearch.org.uk/
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/OnlySpacetime8.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/Aether_2015.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/QM-Foundation.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/EM%20Radiation.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/Forces.pdf
file:///C:/Users/Keith/Desktop/My%20Files/My_Webs/1-Source/3-Website3/0%20Web/1%20Home/124.OST/Files/pdf/Forces.pdf
https://en.wikipedia.org/wiki/Isaac_Asimov
https://en.wikipedia.org/wiki/Theory_of_relativity
https://en.wikipedia.org/wiki/Quantum_mechanics
http://www.mysearch.org.uk/website1/html/625.Problems.html
http://www.mysearch.org.uk/website3/html/2.WSE.html
http://www.mysearch.org.uk/website1/html/235.Accepted.html
https://en.wikipedia.org/wiki/Quantum_vortex
https://en.wikipedia.org/wiki/Superfluidity
https://en.wikipedia.org/wiki/Angular_momentum


OST Model Overview 

The Mysearch Website 

 

10 
 

Superimposed on the diagram right are small up-down arrows on the 

circumference of a circle, which might be seen as the radius of the rotar-vortex 

constrained to 2-dimensions. These arrows might then be interpreted as the wave 

amplitude associated with a rotar circulating around some central region, which 

the OST model describes as having a velocity [c] equal to the speed of light. 

However, in order to align with the quantisation of energy, this waveform is 

required to consist of an integral number of wavelengths, where in the simplified 

diagram, we see an alternation of amplitude suggesting a wavelength count [n=2]. 

At this point, we might wish to introduce a basic wave equation, which in a 

non-dispersive wave medium relates the velocity [c] of a wave to its frequency [f] 

and wavelength [λ] as shown in [1] below.  

 

[1]  ; 2
2

c
c f where f and k

k f

 
   


= =  = = =  

 

In [1], we also see the introduction of angular frequency [ω] and wavenumber [k], as explain below, while also highlighting 

a transposition of the equation [c=fλ] to [λ=c/f]. The reason for highlighting this revised form is that it might better explain 

the causal nature of wave propagation. In this model, the wave velocity [c] is assumed to be a property of the wave media, 

while frequency [f] defines the energy source of the wave. As such, the 

wavelength [λ] is a resulting effect, not a cause, associated with the wave 

as it propagates away from the source.  

 

So, how are frequency [f] and angular frequency [ω] related? 

 

An explanation of the next diagram right is provided under the heading 

‘Basic Wave Physics’. However, for the purposes of this discussion, we 

might see how the linear waveform on the right might be described in 

what appears to be an equivalent rotational form, while possibly recognising that this may only be an abstraction adopted 

for mathematical convenience.  

 

But what has this to do with our rotar waveform? 

 

In the case of the rotar model, there is an intrinsic relationship between [f] and [ω] due to the integral wavelength [λ] 

associated with the circumference of rotation, which possibly needs to be outlined. While most of us do not have any 

first-hand experience of vortices in superfluids, we are all generally familiar with whirlpools in water, which at first glance 

might appear analogous to the description of a rotar. However, on further consideration, we might question whether there 

is any oscillating wave amplitude within the rotating circumference of this water vortex, as suggested by the rotar model. 

So, while this water vortex undoubtedly possesses angular momentum and an angular frequency [ω] of rotation, we might 

question whether it conforms to the description of a rotar. In the case of a water vortex, or a whirlpool, the molecules of 

the water are physically in rotation, such that we can define its angular 

momentum using the following classical equation, which might also apply to 

the molecular nature of the superfluid.  

 

[2]  
2.

[ ]
kgm

Angular Momentum L mvr
s

= =  

 

In [2], we see [L] being equated to the mass [m] of the water in rotation and 

the velocity [v] of rotation at a radius [r]. However, the analogy of this model 

requires further consideration in terms of the rotar model, because it is 

assumed to exist below the ‘realm’ of physical matter, such that the concept of mass [m] cannot be directly applied nor can 

we simply assume that spacetime itself is in rotation – see Wave Media for wider discussion of this issue. Of course, we 

might assume that the wave in the rotar model is propagating energy [E] at velocity [c], such that we might convert [2] into 

an energy [E=mc2] equivalent. 
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[3]  
2 2 2

2 2 2

. .
[ ] .

E kgm s m kgm
Angular Momentum L mvr c r m

s sc s m

  
= = = =       

 

 

Pursuing this idea, the rotar model might assume that the frequency of oscillation, as depicted by the alternating arrows in 

the first diagram, must be constrained to an integral wavelength [nλ], which matches the circumference of rotation. As 

such, we might define the radius [r] in [3] in the following general terms. 

 

[4]  [ ]
2 2

circumference n
radius r



 
= =  

 

In the case of a specific rotar model, we might generalise [nλ] in terms of a Compton wavelength [λC] associated with an 

electron rest mass [me], although noting that this relationship ignores the relativistic effects associated with velocity [c]. 

However, based on such simplified assumptions, we might complete a circular definition back to [λ=c/f] as shown in [5], as 

first suggested in [1]. 

 

[5]  
C

h hc hc c
n

mc E hf f
  = = = =  

 

However, we might now transpose certain aspects of [4] and [5] back in to [3], which possibly raises another interesting 

relationship between angular momentum [L] and the Planck constant [h]. 

 

[6]  
2

2

.
. .

2 2 2

CE hf c h kgm
L mvr c J s

c f sc



  
= = = = = =

  
  

   

 

 

In the context of [6], we might speculate that the Planck constant [h] may be ‘hiding’ the existence of some wave-like 

variables - see Wave Media for wider discussion. As described, the rotar might indeed define a unit of quantised energy, by 

virtue of its integral wavelength [λC], which might also be linked to the angular momentum [L]. However, if we associate 

the rotar model to [3], then we might possibly need to make some initial reference to a centripetal force [Fp] within the 

rotar-vortex.  

 

[7]  

2
2 22

2 2

. 1 .
P

C C

E
c

mv E kgm kgmc
F

r ms s 

 
 
 

= = = = =  

 

Clearly, there is a suggestion that the rotar might fly-apart due to this force, unless constrained by another equal and 

opposite force per unit area surrounding the rotar, which we might outline in terms of [8]. 

 

[8]   
2 2 2

. 1
Pressure [P]=

force kgm kg

area s m s m
= =  

 

Of course, we cannot simply suggest a pressure [P] to counter the centripetal force [Fg] in [7] without making some initial 

suggestion to a causal mechanism. In the case of a rotar, the OST model argues that a confining pressure is inherent in the 

energy-density of spacetime, i.e. the superfluid without angular momentum. At this point, the interested reader might 

reference some calculations in the appendices following the introduction of a Planck Particle, which suggests an 

energy-density of spacetime being in the order of [10113 J/m3], as also assumed by quantum theory. As such, we might 

highlight the relationship by which this energy-density might provide the necessary pressure [P] to confine the rotational 

force outlined.  

 

[9]   2

2 3 2

. 1
Density [ ]= Pressure [P]

energy kgm kg force

volume areas m s m
 = = = =
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Of course, it has to be accepted that none of these initial circular relationships necessarily provide the evidence needed to 

support the OST model. However, the basic sanity checks may be initially helpful, if they suggest some form of causal 

mechanisms that can be described in terms of waves. This said, a note of caution will be raised, as the OST model makes 

reference to an enormous number of equations that may simply be a result of circular definitions rooted in the Planck 

Scale. This is not a direct criticism, but it is often easy to lose sight of actual causal mechanisms that may help explain 

physical reality in preference for the seemingly logical conclusions of mathematical abstraction. For this reason. the 

opening section of the review, entitled Assumptions and Concepts, will try to avoid making reference to the many 

equations cited by the OST model and initially focus on its broad description. Of course, ultimately any review of the OST 

model cannot avoid some attempt to analyse the implications within these equations, although it is not necessarily a task 

that this overview is qualified to undertake.  

 

1.2.2 Assumptions and Concepts 
 

Let us start by reminding ourselves that any incorrect assumption can lead to an incorrect conclusion and while these 

assumptions and concepts may reflect a logical consistency within a mathematical model, this does not necessarily 

constitute proof of any causal mechanisms within physical reality. Again, we might articulate this 

reservation in the following quote.  

 

For every problem, there exists a simple and elegant solution,  

which is absolutely wrong. 

 

So, the initial structure of this overview will first attempt to establish some initial understanding 

of the key assumptions and concepts of the OST model, such that we might progress towards a better understanding of the 

technical details. We will begin with the starting assumption of chapter-4. 

 

Starting Assumption: Physics today has a large body of experimental observations and mathematical equations that 

correspond to the experimental observations. Therefore, on a superficial level it would appear that we have a good 

theoretical understanding of nature up to a limit that will be called the frontier of knowledge. However, there are 

many counter-intuitive physical interpretations of the mathematical equations and experimental observations. This 

book proposes alternative physical interpretations that not only fit the equations and experiments, but also offer 

improved conceptual understanding and new insights. (4-1) 

 

Questioning the scope of the standard model, which also rests on many assumptions and mathematical models is not an 

unreasonable starting point. While the reader may simply read this chapter for themselves, this discussion will attempt to 

summarise some of the key assumptions and concepts being suggested by the OST model along with any issues perceived, 

which it is hoped may provide an initial framework of understanding.   

 

• Assumption-1: The universe is only spacetime and there is only one fundamental force, one fundamental field and one 

fundamental building block of all particles, which must be derived from the properties of 4-dimensional spacetime. 

(4-1) 

 

Note: We might initially question the use of the relativistic terminology of spacetime in preference to a separation 

of space and time within a wave model, where time might be defined by the rate of the wave frequency and space 

by the spatial measure of wavelength.  

 

• Assumption-2: Dipole waves in spacetime are permitted by the uncertainty principle provided that the displacement of 

spacetime caused by the dipole wave does not exceed Planck length or Planck time. (4-10) 

 

Note: At this point, the nature of a dipole wave is unclear, but is assumed to represent some pairing of physical 

attributes analogous to a positive/negative charged dipole in electromagnetics. The Planck length restriction is 

http://www.mysearch.org.uk/
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assumed to apply only to the amplitude of the dipole wave, not its wavelength, while the scope of the Planck time 

restriction is unclear. 

 

• Assumption-3: There is only one fundamental force, which is a repulsive force and occurs when waves in spacetime, 

travelling at the speed of light [c], are deflected. (4-18)  

 

Note: From a general perspective of a wave model that transports potential energy, a force might appear to be the 

result of an energy difference between two locations in space, which would also define the direction of the force. 

While initially accepting that waves in the OST model might be limited to the upper limit of the speed of light [c], 

whether [c] has always been a constant in terms of the cosmological model might still be questioned, especially as 

the OST model makes further reference to the idea of ‘superluminal communication’. 

 

• Assumption-4: A fundamental particle is a dipole wave in spacetime that forms a rotating spacetime dipole, one 

wavelength in circumference. Inertia is a natural property of this particle design. (5-11) 

 

Note: At this point, it is unclear as to how and why a dipole wave would propagate around some central position. 

Equally, does this wave have a radial spread that would require different tangential velocities, where [c] would only 

be an average? What causes this wave to propagate assuming some need for a potential energy difference between 

two points on the rotation path? 

 

• Assumption-5: Spacetime is a nonlinear medium for dipole waves in spacetime, which ultimately produces gravity. 

(6-21) 

 

Note: In part, this appears to be an assumption based on other assumptions, which cannot be evaluated at this 

stage. However, we might outline two basic classes of waves in a vacuum, generally described as solitons and 

pressure waves - see Physics of Sound by way of example of a pressure wave. A soliton is a wave packet that 

remains localized, i.e. non-dispersive, but may be complex in nature, i.e. non-linear. In contrast, ‘pressure’ waves 

might be described as propagating due to some potential difference between two locations in space and possibly 

being longitudinal, dispersive and linear in nature.  

 

• Assumption-6: A wave in spacetime with quantized angular momentum responds to a perturbation as a single unit. 

This superluminal internal communication gives the quantized wave, particle-like properties. (7-18) 

 

Note: The idea of some superluminal process may have to be questioned, not only in terms of assumption-3, but in 

terms of the general idea of a wave model being constrained to a propagation velocity [c] associated with the 

media of space. While the constancy of [c] over the entire evolutionary time of the universe may be another issue, 

there is no direct evidence of superluminal communication outside the ambiguity of the EPR paradox in the current 

epoch. 

 

The six key assumptions above are then summarised on page (6-23) and essentially replicated below for reference. 

 

1. The universe is only spacetime. 

2. Dipole waves in spacetime are permitted by quantum mechanics provided that the displacement of spacetime 

does not exceed the Planck length/time limitation. 

3. Energy in any form is fundamentally made of dipole waves in spacetime propagating at the speed of light. 

4. There is only one fundamental force: the relativistic force. This force occurs when waves in spacetime, 

propagating at the speed of light, are deflected. 

5. Fundamental particles are dipole waves in spacetime that form a rotating dipole, one wavelength in 

circumference that possesses circulating power. 

http://www.mysearch.org.uk/
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6. The spacetime field is a nonlinear medium for dipole waves in spacetime. This nonlinearity ultimately produces 

gravity. 

 

By way of broad outline, the OST model initially appears to be describing spacetime as a ‘field’, which possesses attributes, 

such as elasticity, impedance, energy density. It then forwards the idea of a matter dipole wave, which possesses quantized 

angular momentum, into the conceptually homogeneous medium of the spacetime field, such that it produces a distortion 

that have both a linear and a nonlinear component. The idea of the dipole wave will be outlined later in this section. 

 

So, what might be said of this model at this initial stage? 

 

Clearly, these assumptions are only the start of a framework by which we are seeking to understand the OST model. 

However, it might be immediately clarified that the description of ‘rotating dipole waves’ exists at the Planck scale, where 

the details of numerous equations are presented in Chapter-15, see section Planck scale for details. However, this 

overview wishes to consider another basic assumption that the energy associated with any wave model must ultimately 

explain all the observations of the universe at all scales. In this context, the next quote comes from a separate paper 

entitled ‘Spacetime Based Foundation of Quantum Mechanics and General Relativity’, where the link first references a 

discussion in Appendix-B.  

 

In quantum field theory it is commonly assumed that the maximum frequency is equal to the Planck angular 

frequency, i.e. 1.9*1043s-1. The implied energy density of the quantum vacuum is therefore approximately equal to 

the Planck energy density, i.e. 4.6*10113J/m3. (4-5) 

 

The critical energy density of the universe, as defined by the standard model of cosmology is derived from general relativity  

to be [~10-9J/m3]. This is the famous 10120 discrepancy between relativity and quantum mechanics. It is usually assumed 

that the energy density of the universe obtained from GR, and cosmological observation, must be correct and that some 

unknown large effect must cancel out what appears to be a ridiculously large energy density from QM. However, there are 

two problems with this assumption, first, the cancelation must be carefully calibrated to cancel 10113J/m3 but leaving the 

10-9J/m3 energy density that is generally observed and, second, this cancellation must also account for all the physical and 

theoretical effects required by modern quantum field theory, i.e. quantum electrodynamics (QED) and quantum 

chromodynamics (QCD). 

 

Note: This issue is raised because it highlights that the assumptions of mainstream science are in conflict with each 

other, i.e. relativity and quantum physics. How the ideas of general relativity and quantum mechanics can reconcile 

such huge energy discrepancy simply by the mathematics of renormalisation without necessarily providing an 

obvious causal mechanism might therefore be questioned, although this issue is beyond the scope of the current 

outline.  

 

Of course, any model that might help explain these two extremes of energy is worthy of further consideration. Therefore, 

we might paraphrase a statement, which may help provide some initial insight as to how the OST model intends to bridge 

the apparent energy extremes within the universe as a whole: 

 

The highest energy density that spacetime can support is the Planck energy density [10113 J/m3]. Even though this is 

an incredibly large number, it is not a singularity which would be infinite in energy density. For spacetime to reach 

Planck energy density, spacetime must have dipole waves at the highest possible frequency and the largest possible 

amplitude. These waves last indefinitely and are on average subject to the Planck length/time limitation but at this 

frequency, a displacement of Planck length and Planck time achieves Planck energy density. Spacetime at this 

highest possible energy density and with maximum quantized spin will be called ‘Planck spacetime’. (5-2) 

 

At this point, it might be worth making reference to some ballpark calculations, which while related to the Planck scale, are 

anchored in physical concepts, such that we might better understand some of the implications of the OST model. These 

calculations were part of the appendix review of one of the four additional papers, i.e. Energetic Spacetime, written in 

http://www.mysearch.org.uk/
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support of the OST model. Equivalent calculations can be access individually via the following links to equation [1]: Planck 

length, equation [2] Planck volume and equation [3] Planck energy, although they are essentially a sequence of calculations 

based on the assumption of a conceptual ‘Planck particle’, which has the mass-energy density of a blackhole, but where its 

Schwarzschild radius equals the Planck length, as defined in [1]. As such, these ballpark figures might represent the 

mass-energy associated with a black-hole with a radius defined by the Planck length [Lp]. From these figures we might 

estimate one extreme of mass-energy density by confining this energy within the smallest Planck volume [Vp]. Based on 

the definition of the Planck volume, we might see a correlation with the Planck energy-density in [2] estimated to be in the 

region of [10113 J/m3] used in previous quotes. However, we might go one-step further in these ballpark estimates by trying 

to compare the Planck Energy in [3] with the Planck energy equation [E=hf], where frequency is correlated to Planck Time 

[Tp]. 

 

In order for this starting condition to be capable of evolving into the present universe, one additional characteristic 

of Planck spacetime is required. The dipole waves that form Planck spacetime must be divided into quantized units 

with each unit possessing angular momentum of [ħ]. If we jump forward in time, today only about 1 part in 10122 of 

the total energy in the universe possesses quantized angular momentum of [ħ] or [½ ħ]. All the fundamental 

particles and forces that we can detect are the 1 part in 10122 that possesses quantized angular momentum. The 

vastly larger energy in the universe is the sea of vacuum fluctuations that does not possess angular momentum. 

(5-3) 

 

As defined, the 10122 discrepancy between the Planck energy-density of 2.318*10113 J/m3, as estimated based on the Planck 

particle calculations in the appendices, has to be compared to the estimated cosmological energy-density of 8.53*10-10 

J/m3.  

 

Note: At this point, it will simply be highlighted that the ‘OST particle model’ is predicated on the idea that the 

fabric of spacetime can be modelled as a superfluid. A superfluid will be described as ‘media’ of wave propagation 

that has zero viscosity and therefore allows wave energy to propagate without any loss of energy. In addition, a 

superfluid forms a vortex that may isolate angular momentum, a conserved quantity, such that they may rotate 

indefinitely.  

 

However, returning to the previous two passages, i.e. 5-2 and 5-3, there is also reference to the idea of both quantized spin 

and angular momentum, although the nature of quantized spin in the OST model is not clear at this stage.  

 

Note: In quantum mechanics, spin is often described in terms of an intrinsic form of angular momentum carried by 

elementary particles. However, unlike ‘regular’ angular momentum, spin has nothing to do with anything actually 

spinning. In the quantum context, spin is one of two types of angular momentum, the other being orbital angular 

momentum. The orbital angular momentum operator is the quantum-mechanical counterpart to the classical 

notion of angular momentum. However, spin is often described in terms of a vector quantity having both magnitude 

and direction, although quantization changes the meaning of direction. All elementary particles, of a given type, 

have the same magnitude of spin angular momentum, which is indicated by assigning the particle a spin quantum 

number. While spin was originally conceived as the rotation of a particle around some axis, quantum spin has some 

peculiar properties that distinguish it from orbital angular momenta. For example, although the direction of its spin 

can be changed, an elementary particle cannot be made to spin faster or slower. However, for the moment, it will 

be assumed that the OST rotar model is predicated on a physical property of quantised angular momentum [L=mvr], 

which has the units of energy-seconds, i.e. joules-seconds, as does the Planck constant [h].  

 

So, having now outlined some of the key assumptions of the OST model, we might consider an aspect of what the quantum 

model calls the wave-particle duality of matter. While the OST model has its own description of how this duality emerges, 

reference to an earlier discussion entitled What Are Matter Waves? might provide some wider perspective of other wave 

models. 
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 A Matter of Spacetime 
 

Within the scope of the OST model, the next statement outlines the idea of quantized 

angular momentum being restricted to a very small portion of the energy density of 

the universe, i.e. 1 part in 10122.  

 

It is proposed that vacuum energy has the property that it does not possess 

angular momentum. Any angular momentum present in the midst of the sea 

of vacuum energy is isolated into units that possess quantized angular 

momentum. These quantized angular momentum units have different 

properties than vacuum energy. (5-3) 

 

While the quote above uses the term ‘vacuum energy’, we might reasonably assume that this energy is a property of the 

fabric of spacetime that exists in space throughout the cosmological universe and equates to the ‘missing’ 2.318*10113 J/m3 

of energy required by quantum theory. However, based on the quote above, the 8.53*10-10 J/m3 of energy corresponding 

to the cosmological energy-density would have to account for all the matter in the observable universe. In the OST model, 

this energy exists in a form with quantized angular momentum units called ‘rotars’. Therefore, the following series of 

quotes will try to highlight the distinction between ‘spacetime’ and ‘rotars’, where spacetime is assumed to be the fabric of 

space that supports a particle-like wave called a rotar. Again, we will introduce this idea by making direct reference to the 

OST model. 

 

The quantum fluctuations of spacetime are a Lorenz invariant ‘fluid’ that is the most ideal superfluid possible. Unlike 

the fundamental particles, i.e. fermions, that form a Bose-Einstein condensate, the vacuum fluctuations do not 

possess any quantized angular momentum. However, vacuum fluctuations are similar to a superfluid or 

Bose-Einstein condensate because it isolates angular momentum into quantized units. (5-4).  

 

The reader might also wish to review the Particle Model for a more general outline of all the particle types assumed by the 

general model. However, the description above outlines the characteristics of spacetime, which we might reasonably 

assume fits the previous description of a ‘sea of superfluid vacuum fluctuations’ that does not possess angular momentum. 

In contrast, units of spacetime that do possess angular momentum, i.e. rotars, are isolated within this ‘sea’ analogous to 

vortices in a superfluid. 

 

These quantized angular momentum units that exist within vacuum energy are proposed to be the fermions and 

bosons of our universe. The same way that the quantized vortices cannot exist without the surrounding superfluid, 

so also the fermions and bosons cannot exist without being surrounded by a sea of vacuum energy. (5-4) 

 

At this time, the scope of the superfluid analogy needs to be questioned further – see Quantum Vortices for more details. 

However, for now, we have some distinction between the general nature of spacetime and the wave-particles that exist 

within it. However, how this separation evolved within the universe is still unclear, as are the wave mechanism that 

propagate between these wave particles, i.e. rotars, within a seemingly chaotic ‘sea of superfluid vacuum fluctuations.’ 

While the wider issues of OST cosmology is not directly addressed in this overview, some outline might be useful at this 

stage.  

 

The total angular momentum present in the quantum fluctuations of spacetime at the start of the Big Bang 

probably added up to zero. However, even though counter-rotating angular momentum can cancel, still there 

should be offsetting effects that should statistically preserve the quantized angular momentum units from the Big 

Bang to today. Dipole waves in spacetime that possess angular momentum would not be the same as the dipole 

waves that form vacuum fluctuations. A unit that possesses quantized angular momentum loses its ideal superfluid 

properties because it can interact with another unit of energy that possesses quantized angular momentum. (5-4) 
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In the quote above, we see the suggestion that the net angular momentum of the universe may have originally been zero, 

which by the laws of conservation, we might assume has to remain true in the present era. If so, we might question 

whether for each rotar with (+) angular momentum, there must exist a rotar with (-) angular momentum. However, we 

shall first table a question related to a previous issue. 

 

What physically constitutes the wave propagation media in the OST model? 

 

Mechanical waves require a physical media through which a wave can propagate and transport scalar energy – see Wave 

Media for wider discussion. In this general context, the media in question is deformed/distorted/stressed in some manner 

by a propagating wave, which first gives up its potential energy to the media on the rising edge of the wave, which is then 

returned on its falling edge as the media returns to a point of equilibrium, i.e. zero potential energy. Within this 

description, kinetic energy is only associated with the localised motion of the media through which the wave is propagating 

potential energy. Of course, if waves form the structure of all particles, then the idea of kinetic energy might be logically 

attributed to any ‘particle’ in motion. However, in this model, the media has no implicit energy unless it is distorted in 

some manner from a state of equilibrium, which might suggest that the description of a ‘sea of vacuum energy’ has to 

imply that the vast media of spacetime is being constantly distorted by waves without quantized angular momentum.  

 

Note: The idea of spacetime being in a state of constant chaotic flux questions how any coherent ‘communication’ 

mechanisms between rotars might be maintained. So far, it has been assumed that the distortion of the OST wave 

media would correspond to some wave amplitude [A] that has to be constrained within the Planck scale, although 

this restriction does not extend to its spatial distribution, i.e. its wavelength. However, what is unclear in this Planck 

scale restriction on amplitude is whether it restricts the amplitudes of waves in superposition. For the moment,  

what are perceived as fundamental particles in the standard model, e.g. electrons, have to also exist on the 

sub-atomic scale far above the Planck scale, but where any interaction might be subject to considerable ‘quantum 

fluctuations’. 

 

While the details of this wave model are not clear at this stage, we might assume that there might be a structural 

difference between fermion dipole waves and dipole waves that form the chaotic vacuum fluctuations. However, the OST 

model has suggested that the quantized angular momentum of a rotar, e.g. a fermion, is a real quantity rather than the 

somewhat mathematical concept of quantum spin. Therefore, we might now try to consolidate the idea of dipole waves 

with quantized angular momentum based on the following descriptions.  

 

Rotar: The simplest form of quantized angular momentum that can exist in a sea of dipole waves in spacetime 

would be a rotating dipole wave that forms a closed loop that is one wavelength in circumference. A dipole wave in 

spacetime is always propagating at the speed of light, even if it forms a closed loop. This agrees with the highly 

successful Dirac equation, which requires that a fundamental particle, such as an electron, is always propagating at 

the speed of light. Dirac expressed this requirement mathematically as [c] so an electron can have an average 

velocity of zero while having a wave moving in a confined volume at a speed of [c]. (5-6) 

 

This rotating dipole wave in spacetime is still subject to the Planck length/time limitation, so it can be thought of as 

being at the limit of causality. Its rotation is chaotic rather than being in a single plane. It has a definable angular 

momentum, but all rotation directions are permitted with different probabilities of observation. The exact opposite 

of the expectation direction has zero probability. Therefore, the proposed model of an isolated fundamental particle 

is a dipole wave in the spacetime field that forms a rotating closed loop that is one wavelength in circumference. 

(5-7) 

 

Based on these two descriptions, it seems reasonable to assume that this wave is a physical entity that differentiates itself 

from the more mathematical concept of the quantum wave function []. However, while there is still some considerable 

ambiguity surrounding the nature of this rotating dipole wave, we will simply proceed on the idea that this dipole nature 

somehow distorts spacetime in different ways, such that it represents the peak [±] amplitudes of the dipole wave within a 

unity wavelength contained in a single rotation.  
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Note: Again, it will be highlighted that it is unclear how this wave would have a uniform propagation velocity [c] at 

different radii from the wave centre of rotation, especially if it is rotating in 3-dimensional space as a somewhat 

‘chaotic’ wave with no obvious plane of rotation.  

 

While the details of the OST cosmological model, as described in chapters 13 & 14, will not be discussed in this overview, 

we might still consider a reference to the quantum state of the universe, which summarises a number of accepted 

cosmological ideas, which the OST model may come to challenge. The next conceptual statements is taken from chapter-5, 

which outlines how the rotar model evolved to become the building block of fermions. 

 

The angular momentum present today in the form of fermions and bosons was present at the Big Bang in the form 

of photons with the highest energy possible, which is Planck energy. (5-7) 

 

We might see a possible contradiction in this statement with the earlier assumption that the universe initially had zero 

angular momentum. Of course, this position does not preclude the existence of angular momentum in the early universe 

provided that the caveat the laws of conservation were maintained, i.e. the [+/-] balance. 

 

Even though photons make up a small percentage of the energy in the universe today, the photons of the cosmic 

microwave background still possess the vast majority of the quantized angular momentum in the universe. The 

early universe was radiation dominated, but energetic photons can combine to form matter/antimatter pairs. 

However, there is a slight preference for matter about one part in a billion. As the early universe expanded 

transformed, the chaotic dipole waves in spacetime explored every allowed combination of frequency and 

amplitude in an effort to find the most suitable form to hold the unwanted angular momentum. By trial and error, 

relatively long lived spacetime resonances were found that both held quantized angular momentum and also were 

compatible with the properties of the vacuum energy dipole waves in spacetime. These spacetime resonances are 

proposed to be the fundamental particles, i.e. rotars. It will be shown later that the known fundamental rotars are 

resonances that have frequencies between about 1020 and 1025 Hz. (5-7) 

 

See discussion entitled ‘Energy Components’ for general details of the various phase transitions within the earlier universe. 

However, this quote has introduced further terminology that needs to be better understood. First, reference might be 

made to the process described as baryogenesis that seeks to explain the imbalance between matter and anti-matter in the 

present-day universe within the standard model. Second, the quote has introduced the idea of some form of spacetime 

resonance, although the process of resonance has not really been explained. 

 

Note: At face value, the idea that a rotar is also a spacetime resonance appears analogous to some of the ideas 

already reviewed in terms of the Milo Wolff’s WSM model and the Gabriel LaFreniere’s MMW model – see Wave 

Model Assumptions for further details. In this context, a resonance is a standing wave construct created by 

superposition of two or more travelling waves, such that it might also be described as an interference pattern with a 

non-propagating spatial wavelength that oscillates as a function of time. Typically, a resonance will normally 

require input waves to maintain its energy stability over longer periods of time.  

 

If we correlate the frequency range quoted above to wavelength via the wave propagation formula [c=fλ], the wavelengths 

of the fundamental rotars would appear to be in the range of 10-12 to 10-17 metres, which might correspond to the 

estimated size range of an electron. However, at this stage, it is unclear whether there is any one-to-one correlation 

between a rotar and an electron, as the scope of a rotar would also have to be the building block of any fermion, i.e. 

neutrinos and quarks – again see Particle Model for basic outline. However, the scale of the wavelength range is much, 

much larger than the Planck scale, such that we might readily understand that the Planck scale restriction may only apply 

to the amplitude of the dipole wave, not its wavelength. In this context, the amplitude of the waves associated with the 

rotar construct would correspond to the energy required to physically distort spacetime, although the oscillating frequency 

would also be a factor in its time-aggregated energy-density. 
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Note: It might be useful to outline how the constant [h] might be ‘hiding’ wave attributes – see Wave Media for 

details. If we follow the logic of simple harmonic oscillation, where potential energy [Ep] is equated to the elastic 

constant [k] and the amplitude [A] offset, [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. In this 

context, energy [Ep] might indeed be equated to [hf], such that it does not necessarily preclude an underlying wave 

oscillation mechanism associated with the granularity of spacetime. 

 

While we still need to question why the universe came into existence, with or without 

angular momentum, this level of speculation may always extend beyond the scope of 

any wave model. However, the idea of a chaotic system of waves stabilising toward a 

localised resonance pattern is not entirely unknown in nature, such that we might 

simply consolidate this idea into the initial framework via the following quote. 

 

In the proposed early stages of the Big Bang, the most energetic spacetime 

particles, i.e. rotars, formed first. For example, tau leptons formed before 

muons. These were partially stable resonances. They survived for perhaps 1011 

cycles, but not indefinitely. They then decayed into other energetic rotars and photons. The radiation dominated 

universe was undergoing a large redshift. Energy was being removed from photons and transformed into vacuum 

energy. This lowered the temperature of the observable portion of the universe that possesses angular momentum, 

i.e. photons, neutrinos and rotars. Eventually, other fundamental spacetime resonances, i.e. rotars, were formed at 

lower frequencies, i.e. lower energy. Eventually, truly stable resonances formed and these were electrons and the 

up and down quarks that found stability by forming protons and neutrons. (5-8) 

 

While the mechanisms at work within the OST model may eventually challenge many aspects of the accepted model of 

cosmological evolution, i.e. the Big Bang and later standard models, we might still perceive a process by which the extreme 

energy-density of the early universe dissipated, which then allowed sub-atomic particles to form, i.e. protons, neutrons 

and electrons. While the OST model may still lack clarity, given the omission of almost all its technical arguments at this 

stage, it is possible that we might now perceive the general ideas being forwarded in support of the rotar model. 

Therefore, we will attempt to consolidate these ideas by paraphrasing 6 considerations highlighted by the OST model of 

fundamental particles, also taken from chapter-5. (5-10) 

 

1) The universe is only spacetime. Energetic spacetime is spacetime that contains waves in spacetime. Only dipole waves 

in spacetime have the proper characteristics to be the building blocks of rotars. 

 

2) The rotar model should exhibit inertia, which requires energy travelling at the speed of light, but confined to a limited 

volume in a way that the momentum vectors generally cancel. 

 

3) The rotar model should exhibit angular momentum. This will be interpreted as implying a circulation, i.e. rotation of 

the dipole waves in spacetime. Furthermore, there should be a logical reason why fundamental rotars with different 

energy all possess the same angular momentum. 

 

4) The rotar model should exhibit deBroglie waves when moving relative to an observer. This implies bidirectional wave 

motion, at least in the ‘external volume’. The frequency of the confined dipole waves in spacetime can be calculated by 

analogy to the de Broglie waves generated by confined light. 

 

5) The rotar model should exhibit action at a distance without resorting to mysterious exchange particles. Both gravity 

and an electric field should logically follow from the rotar design. To accomplish this, part of the rotar dipole wave 

model must extend into what is normally regarded as empty spacetime surrounding the rotar. 
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6) The rotar model should logically explain how it is possible for particles to explore all possible paths between two events 

in spacetime, i.e. as per path integral of QED. 

 

 Wave Structure of a Rotar 
 

While an attempt has been made to provide an initial outline of some of the assumptions and concepts underpinning the 

OST model, it is possible that many may still be struggling to picture the structure of a dipole wave with quantized angular 

momentum, which exists in the ‘sea of vacuum energy’. Therefore, we shall now consider an initial ‘depiction’ of the rotar 

model as shown below, which is a simplified composite of Figures 5-1 to 5-4. (5-12, 5-17) 

 

 

Note: If we assume that the scale of the rotar model shown above is based on wavelength, which unlike amplitude 

[A] is not confined to the Planck scale, then each dot associated with Lobes A & B left might be defined by the 

granularity of a Planck volume, as shown in equation [2]. However, for the moment, it is assumed that these 

granules are not in wholesale motion around the centre of rotation, only being distorted from a point if equilibrium 

by the amplitude [A] of the energy wave in rotation. As such, some further understanding of the attributes of lobes 

A & B is required in terms of them providing a causal mechanism of rotation. 

 

While the full details of the rotar model are not being addressed at this point, we might still consider some of the potential 

issues with the model associated with figure 5-1, shown top-left, in terms of a ‘rotating rate of time gradient’, which is also 

said to result in a gradient in proper volume between these lobes. Based on the diagram right, lobe-A has a rate of time 

that is slower than ‘normal’ and lobe-B has a rate of time that is faster than ‘normal’, although it is unclear whether this 

difference in time is simply relative to each other or some notion of universal time. There is also the implication that these 

two lobes occupy different volumes in space. This description is augmented by the following quote. 

 

Lobe-A as described above produces an effect in spacetime that is similar to the effect on spacetime produced by 

ordinary mass, i.e. very small slowing in the rate of time and very small increase in volume. Lobe-B on the other 

hand produces an effect that is similar to the effect of a hypothetical anti‐gravity mass. It produces a very small 

increase in the rate of time relative to the local norm and a very small decrease in volume. In lobe-B, the very small 

increase in the rate of time never reaches the rate of time that would occur in a hypothetical empty universe. It will 

be proposed that the entire universe has a background gravitational (GR) factor [Г], analogous to the Lorentz (SR) 

factor. This results in the entire universe having a rate of time that is slower than a hypothetical empty universe. It is 

therefore possible for lobe-B to have a rate of time that is faster than the surrounding spacetime field without 

having a rate of time faster than a hypothetical empty universe. (5-14) 

 

At this point, the overview is only attempting to provide an outline of the fundamental assumptions and concepts. Even so, 

we might still consider the idea of relative time and volume in terms of the accepted model of relativity. In this context, the 

note below provides links to some additional discussions of relativity within the context of the MMW wave model. 
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Note: The idea of time dilation exists in both special and general relativity, which is causally linked to a relative 

velocity or position within a gravitational field. Within a wave model, the effect on time is considered relative to the 

reference frame of the wave propagation media, i.e. space. However, the idea of space contraction is considered in 

terms of length contraction or expansion of a material body in space, i.e. not the contraction or expansion of space 

itself. Therefore, the assumption that lobe-A has a slower rate of time and expanded volume relative to lobe-B 

needs further clarification, both in terms of a causal mechanism and its overall relative reference frame, e.g. the 

space-time of the universe.  

 

By way of an initial example, we might consider the case of the rotar model for an electron, where the amplitude of the 

rotar wave would be constrained within the Planck length [10-35m]. However, it is assumed that the radius of an electron 

rotar might be equated to its Compton frequency, which has been estimated on possibly questionable assumptions to be in 

the order of [1.24*1020]. This would translate into a Compton wavelength [λ=2.43*10-12m]. If so, a unity wavelength 

circumference of the rotar ‘orbit’ might be estimated as [λ/2π=3.86*10-13m]. Whether this figure is comparable to the 

classical radius of the electron [2.82*10-15m] is again questionable. 

 

Note: As a somewhat tangential reference to quantum matter waves, an electron is also described as having a 

deBroglie wavelength [λD] in addition to a Compton wavelength [λC], as formulated below. 

;D C
h h h h

p mv p mc
 = = = =  

As such, the deBroglie wavelength disappears when [v=0], but which might suggest an additional wave structure 

requirement when velocity is non-zero. At this time, it is unclear whether the rotar supports this requirement, 

although the deBroglie wavelength may only be measured in terms of the media of spacetime through which the 

rotar is moving with velocity [v].  

 

The slow time of lobe-A is also said to affect the ‘proper volume’ in that the fast time of lobe-B might have a smaller proper 

volume. Clearly, these properties of the dipole waves appear to be key assumptions of the OST model, which will need 

further detail explanation, although the idea might still be outlined using the following quote. 

 

If fundamental particles are ultimately confined waves in spacetime, it is necessary to look for an explanation that 

incorporates waves in spacetime with characteristics that can be the basic building block for all matter and forces. 

Gravitational waves do not have the necessary properties to be both vacuum fluctuations and the basic building 

block of all particles and forces. We are looking for a wave in spacetime that changes both the rate of time, i.e. 

distorts the time dimension, and changes the distance between points in a way that changes proper volume. We 

know from general relativity that mass affects both the rate of time and proper volume, i.e. mass curves spacetime. 

Therefore, if we are trying to build matter out of waves in spacetime, we must use waves in spacetime that possess 

the ability to affect both the rate of time and the distance between two points. We must use waves that have the 

ability to dynamically curve spacetime. The only wave in spacetime that can affect the rate of time and proper 

volume is a hypothetical dipole wave in spacetime. (4-9) 

 

At this time, no external reference can be found to explain the nature of a ‘hypothetical dipole wave’, which might justify 

the assumption that they would affect both time and space. While a mass, i.e. energy-density per unit volume, does appear 

to cause time dilation and expand the perception of length based on general relativity, this does not necessarily imply 

space itself actually expands around a gravitational mass, only the radial length of an object in this gravitational field. 

However, this description only covers lobe-A, while the properties of lobe-B require these effects to be reversed, such that 

they are likened to an ‘anti‐gravity mass’. This description also appears to raise other questions. First, the last sentence 

must surely be seen as an assumption of the OST model, rather than a statement of fact. Likewise, it is far from clear 

whether the relativistic concepts of proper time [τ] and proper length [σ] are the actual causal mechanisms in the case of a 

rotar. In the context of special (SR) and general (GR) relativity, i.e. velocity and gravity, the measurement of time and 

length in a frame of reference in motion or within a gravitational field is with respect to another observer, who we might 

assume is stationary with respect to the wave propagation media and far from the influence of a large gravitational mass. 
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Again, while the effects of time dilation with respect to the observer are consistent in both SR and GR, the effects differ for 

length. Therefore, we might table a question: 

 

In what reference frame does a rotar exist? 

 

In terms of the definition of proper volume, which is not often addressed in many texts on relativity, we might assume 

proper volume to only be a function of spatial length, not time, where SR and GR only affect one spatial direction, in 

different ways, i.e. along the axis of motion or gravitational radius. However, the next quote raises another issue for 

further consideration. 

 

General relativity does have its share of predictions not shared by quantum mechanics. For example, the rate of 

time depends on gravity in GR while quantum mechanics considers the rate of time to be constant. Also, GR predicts 

that proper volume also is affected by gravity. Quantum mechanics does not recognize a gravitational effect on 

volume. (4-7) 

 

At this stage, it is unclear whether the ideas of variable time and proper volume within the rotar is being attributed to 

relativistic effects of SR or GR, or both, in contradiction to quantum theory. 

 

Note: Purely by way of additional reference, GR effects are often explained in terms of the Schwarzschild Metric, 

which models the gravitational effects surrounding a non-rotating, uncharged blackhole.  

 

A previous description has suggested that the rotar model, if applied to an electron, would not have the energy-density of 

a blackhole, as assumed by a conceptual Planck particle. If so, the more extreme GR effects of time dilation and space 

contraction associated with a blackhole might not be apparent, although SR effects associated with a relativistic velocity of 

rotation might need to be considered, although the implied velocity [c] would question any measure of time within this 

frame. In this context, velocity [c] of rotation assumed might have some extreme implications on time dilation and cause 

length contraction, not expansion, along the axis of motion. Of course, within the accepted model of SR, the idea of 

spacetime as an absolute reference frame is rejected, although it is assumed that the OST model is defining the velocity [c] 

of each lobe [A&B] with respect to reference frame of spacetime, which is assume to be the volume of space without 

angular momentum. However, the scope of all these issues must wait on a more detailed understanding of the OST model, 

although we will briefly outline one final aspect of the OST model in the next section which relates to the concept of 

spacetime being modelled as a superfluid. 

 

 Superfluids and Quantum Vortices 
 

The physics of a superfluid is well beyond the remit of this commentary to discuss in any details, although an outline 

description of quantum vortices in a physical superfluid, such as He-4, might still be attempted as a general reference. 

 

Note: A vortex implies that the superfluid is circulating around some axis. Quantum theory of matter waves then 

describes this phenomenon in terms of a probability wave circulating round the axis with a deBroglie wavelength 

[λD=h/mv], where [v] is the velocity of the mass [m]. In the context of quantization, the velocity [v] is constrained by 

an integral wavelength that fits within the circumference of rotation. Again, as a general description, the density of 

the superfluid within the vortex goes to zero at the axis of rotation and has finite diameter, because quantized 

rotations cannot persist into bulk superfluid. 

 

What we might immediately note in this description is that the velocity [v] of the rotation is much lower than the speed of 

light [c] because the rotation involves physical particles, i.e. atoms in the superfluid. However, the OST model of a rotar is 

clearly drawing an analogy with a vortex in the superfluid of spacetime. The following statement from Chapter-4 then 

relates to the 10120 discrepancy between relativity and quantum mechanics.  
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In the OST model, this difference is explained in terms of the quantized angular momentum of rotars and the much 

larger vacuum energy density of spacetime that does not possess quantized angular momentum. This vacuum 

energy is assumed to be analogous to a homogeneous superfluid. (4-8) 

 

If it is assumed that the rotar has some wave-like properties, then there must be something, e.g. spacetime, that acts as a 

wave propagation media, which possibly allows a wave to propagate without any loss of energy. Within this model, 

fermions and bosons cannot exist without the surrounding vacuum energy, which it was speculated provides the pressure 

to contain the centripetal force of the rotar. So, as described, rotars are quantized vortices surrounded by the superfluid of 

spacetime, which has no angular momentum. In-line with the conservation of momentum, might we assume that this 

angular momentum had to be present at the start of the universe?  

 

As stated, the vacuum energy of spacetime has the property that it does not possess angular momentum. Any 

angular momentum present within this vacuum energy is isolated into units that possess quantized angular 

momentum. These quantized angular momentum units have different properties than vacuum energy. (5-3) 

 

We might proceed on the basis that the vortices in spacetime are units of quantized angular momentum, which become 

the ‘substance’ of rotars, which in-turn are the ‘substance’ of all matter particles in the universe. The OST then makes some 

analogous references to superfluid liquid helium or a Bose‐Einstein condensate, which can be reviewed in more detail via 

the links provided, but briefly summarised below.  

 

When the helium isotope 4He is cooled to about 2°K, it changes its properties and partly becomes a superfluid. 

Cooling some other atoms to a temperature very close to absolute zero changes their properties and a large fraction 

of these atoms can occupy the lowest quantum state and exhibit superfluid properties. This is a Bose‐Einstein 

condensate. (5-4) 

 

However, it is currently unclear whether this analogy really provides any substantive insight into the assumed superfluid 

properties of OST spacetime. Equally, while maintaining the term ‘spacetime’ as used in the OST model, we might question 

the concatenation of spacetime as an accurate description of ‘space’ as a 3-dimensional structure through which waves 

propagate as a function of ‘time’. However, the next quote possibly provides some justification of the superfluid analogy by 

describing how its known properties can form quantized vortices. 

 

Quarks and electrons that form atoms individually are fermions. However, a Bose‐Einstein condensate or superfluid 

He-4 exhibits quantized spin on a macroscopic scale. The group of fundamental particles can possess either zero 

spin or an integer multiple of spin units related to [ħ]. If we have a group of atoms in a Bose‐Einstein condensate 

and we introduce angular momentum, i.e. by stirring the condensate, then vortices form that possess quantized 

angular momentum within the larger volume of Bose‐Einstein condensate that does not possess macroscopic 

angular momentum. (5-4) 

 

However, it has also been suggested that the totality of angular momentum in the universe may be zero, such that the sum 

of all rotating angular momentum of the rotars must cancel. So, up until this point, we have introduced the idea of the 

rotar lobes being a distortion of spacetime, where the Planck scale amplitude of these distortions imply an energy 

differential in spacetime. However, accepting energy to be a scalar quantity, requires a mechanism to explain its 

movement in space as a function of time. As such, we might now consider the idea that this causal mechanism has to be a 

wave of some description, which propagates with velocity [c], because this velocity is a property of spacetime as a wave 

propagation media. However, before pursuing this idea, it might be useful to first consider a more general question. 

 

Why do any waves propagate? 

 

As a generalisation, it is assumed that at some point in space, an excess of potential energy is being transported away by a 

wave, such that the propagating media might return to a lower or equilibrium energy state, i.e. no offset distortion. 

Whether this return to equilibrium is possible might be questioned by the near chaotic description of the quantum vacuum 
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of spacetime. However, such complexities provide no general causal mechanism to explain why the rotar dipole wave 

propagates in a circular fashion around some arbitrary axis in spacetime, although the quantization based on integral 

wavelengths is a logical assumption within a wave model. However, there is also another aspect of the dipole wave model 

that we need to consider based on the following statement. 

 

Dipole waves in spacetime that possess angular momentum would not be the same as the dipole waves that form 

vacuum fluctuations. (5-4) 

 

There is a suggestion that there are two forms of dipole waves, i.e. rotars with angular momentum and spacetime vacuum 

fluctuations that possess no angular momentum. In the current context, the idea of a ‘dipole’ appears to be defined in 

terms of the properties of lobes A & B, as previously introduced. In the case of the rotar, angular momentum appears to 

exist by virtue of the rotational energy trapped within the closed loop, which we might attempt to quantify in the form of 

the following equation. 

 

[1]  ( )
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While [1] is a classical formulation, it suggests that angular momentum [L] is a 

function of momentum [p=mv] and radius [r], but where mass [m] can be 

converted to energy [E=mc2]. However, angular momentum is said not to apply to 

the waves associated with the vacuum fluctuations of spacetime.  

 

So, what do the dipole waves propagating through spacetime look like? 

 

At this stage, it is not clear how the OST model really addresses this issue, as such 

details appear to be the subject of chapter-10. However, for the purposes of this 

introduction, figure 10-9 is reproduced right, as it might provide some indication of 

how the universe became filled with non-rotating dipole waves. For as the rotar 

rotates, it also appears to create a wavefront that propagates outwards, where the alternating wavefronts are presumably 

caused by the rotating lobes, i.e. A & B. Of course, if the energy associated with these wave-fronts is propagating outwards 

in all directions, we might also assume that the energy-amplitude of these waves would be subject to an inverse square 

law with radial distance. Likewise, there is also an inference that the central rotar would lose energy, which we might 

assume has to be replaced by the energy incoming from other rotars?  

 

But do we have a causal explanation for the rotar itself? 

 

While this is possibly another issue that will have to be deferred to a more detailed 

review, some issues might be considered at this point. It is assumed that lobe-A and 

lobe-B of the rotar model have different rates of time and spatial volume. However, as 

outlined in the diagram right, the dots associated with lobes A and B might be assumed to 

be the smallest granularity of space on the Planck scale. If so, it might be assumed that 

the energy-density of these lobes would be defined by the sum of the Planck amplitude 

offsets in the region of lobes A and B.  

 

Note: While there are many references discussing quantum vortices, usually in the context of superfluids, we might 

immediately realise that the ‘granules’ in a superfluid are normally atoms, which can rotate within the superfluid, 

analogous to water molecules. Of course, the OST vortex model may have to be fundamentally different, if the 

granules show in the diagram are the quantum oscillators of space-time itself, for it is unclear that these granules 

can move and rotate within what might be described as the fabric of spacetime. If what the OST model describes as 

spacetime is the wave propagation media, then any wave energy being propagated within the rotar vortex may 

restrict the amplitude offset of these granules to the Planck length. 
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However, within the context of a wave model, these points in space would not be in rotation around the axis of the rotar, 

although the potential energy of the wave may still propagate with velocity [c]. As such, we would have potential energy, a 

scaler quantity, propagating with velocity [c] around an axis at a radius [r], such that we could now substitute these 

assumptions back into [1] as follows.   

 

[2]  
2

2
. . . units of Planck constant [h]

m E s
L kg c r J m J s

s mc

 
= = = = = 

 

 

 

While it is interesting that angular momentum also has the same units as Planck’s constant [h], we might continue this 

somewhat circular manipulation based on the wave assumption [c=fλ] and [E=hf] plus [λ=h/mc] analogous to Compton’s 

wavelength when velocity [v] is replaced by [c].  

 

[3]  
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.
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While [2] and [3] are little more than speculative manipulation, they might still support the idea of some causal mechanism 

based on a wave model of some description. Quantized angular momentum is confined within a vortex, i.e. rotar, because 

of the integer constraint of wavelength that cannot be supported by the bulk of the superfluid. However, the assumption 

that spacetime as a superfluid having zero viscosity cannot maintain the potential energy within each lobe, if this energy is 

also propagating outwards into OST spacetime. If so, it might be assumed that this outgoing energy has to be replenish as 

incoming energy from other rotars. However, exactly how this interchange would create a stable, long-lived rotar is not 

understood, although this idea might still question an earlier OST description.                 

 

Lobe-A as described above produces an effect in spacetime that is similar to the effect on spacetime produced by 

ordinary mass, i.e. very small slowing in the rate of time and very small increase in volume. Lobe-B on the other 

hand produces an effect that is similar to the effect of a hypothetical anti‐gravity mass. It produces a very small 

increase in the rate of time relative to the local norm and a very small decrease in volume. (5-14) 

 

While the potential energy-density in the region of a rotar lobe would have an equivalence to mass [m] and therefore have 

a potential gravitational effect, i.e. time dilation and length expansion as per general relativity. However, there is no 

obvious reference to the effects of special relativity based on velocity [c], i.e. time dilation and length contraction. As such, 

the causal mechanism implied by the description is unclear and therefore needs to be subject to further review.  

 

So how might we try to provide some initial summary of this wave model? 

 

Despite some of the previous speculation, it is not the objective of this initial outline to forward alternative ideas about the 

OST model, which the author might refute. However, it is attempting to provide a framework in which assumptions and 

concepts might initially be considered, and questioned, which it is hoped a more detail review to follow might address. In 

terms of the outline rotar model introduced, so far, we might generally perceive how specific rotars, associated with an 

integer wavelength might stabilised to form a relatively small family of fermions given an almost infinite number of 

frequency possibilities. However, in order to sustain the energy lost to the outbound wavefronts, it is assumed that there 

must also be a reciprocal process of energy acquired from inbound waves from other rotars. As a consequence, the 

entirety of spacetime would be filled with waves travelling in all directions, which might randomly combine in 

superposition to form the chaotic perception of vacuum fluctuations, but we might question whether the amplitude of any 

wave superposition would also be subject to Planck restrictions? However, the mechanism by which rotars are formed and 

maintain stability, based on the implied relativistic effects within each lobe, remains unclear. This said, it needs to be 

highlighted that this initial assessment is based on ignorance of the many technical arguments contained within the 

404-page description of the OST model. 
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Note: The picture of the rotar right is said to consist of two lobes with different 

measures of space and time, which it is believed the OST will attempt to justify 

in terms of relativistic theory. However, the rotar is assumed to have an angular 

velocity [c], such that the concept of rest mass can only be realised in terms of 

its energy-density within some estimate of the rotar volume. In this context, we 

might inquire as to the fundamental quantities of any wave model, i.e. energy, 

which requires a causal mechanism to explain its propagation in space as a 

function of time. In a wave model, the idea of spatial distance and time can only 

be reconciled in terms of spatial wavelength [λ] and time-frequency [f], where 

wavelength [λ=c/f] results from the propagation velocity [c], which is a property of wave media, e.g. the fabric of 

space. This model also requires some fundamental explanation of energy, which has been equated to some 

amplitude offset [A] within the media of wave propagation, which can be equated to potential energy, but must 

also explain its associated wave frequency. So, with reference to the other wave models reviewed, where there 

appears to be some form of consensus that energy corresponds to a displacement of a point in space, possibly 

modelled as an oscillator possessing both potential and kinetic energy. In part, the granules surrounding the lobes 

shown in the diagram may also suggest that these granules of OST spacetime cannot be in rotation. However, 

based on this outline, it is unclear as to why these two lobes have different measures of space and time from each 

other. 

 

1.2.3 Closing Comments 
 

As stated, several times, this overview was never intended as an authoritative critique of the OST model. For the technical 

scope of all the ideas and equations is simply beyond the scope of this website to fully assess. Therefore, this final 

commentary is simply by way of a summary at this point in time. It will start by stating the scope of the OST model is clearly 

an amazing undertaking by the author – see note below.  

 

Note: With reference to John Macken’s website, the ‘about webpage’ highlights that the author started work on the 

OST model in 2001, where the first edition of the book was published in 2010 followed by Revision 8.0 in 2015.  

 

However, in 2020, a search of the web suggests that there has not been much academic discussion of the OST model. To be 

honest, this is not surprising, because much of modern theoretical science is governed by a scientific consensus, which 

while possibly understandable is not necessarily ‘healthy’ for scientific progress. The problem with consensus is not the fact 

that people agree with mainstream science, but rather that the system appears to actively discourage alternative ideas, 

especially if they contradict the foundation principles of accepted science, i.e. relativity, quantum physics and cosmology.  

 

Note: Some might argue that the reason for this consensus is that the weight of empirical verification is simply 

overwhelming. However, others see the contradictions between these theories as being too fundamental to be 

resolved without challenging some of the many assumptions that underpin these accepted models, which are often 

predicated on mathematical logic that also extends beyond the reach of verification. 

 

As a consequence, anything that might be labelled as ‘speculative science’, inclusive of almost all wave models, have been 

essentially starved of research funding and increasingly perceived as a ‘no-go area’ by young scientists – see Ben Hyde: 

Electric Universe video by way of wider issues. In this respect, we might realise that the author of the OST model, has 

possibly had to pursue his ideas without funding or collaborative support.   

 

OK, but what might be said of the OST model in summary? 

 

The author states that the OST model was first anchored to the idea of ‘confined light’ that is addressed in Chapter-1 of the 

book, which this overview has not detailed. While this summary will not attempt to detail this idea, it might outline some 

key ideas starting with the opening paragraph of chapter-1: 
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Light in a Reflecting Box: The concepts presented in this book started with a single 

insight. I realized that if it was possible to confine light in a hypothetical 100% 

reflecting box, the confined light would exhibit many of the properties of a 

fundamental particle. In particular, a confined photon would possess the same 

inertia rest mass and same weight as a particle with equal internal energy [E=mc2]. If 

the box is moving, a confined photon also exhibits the same kinetic energy, same de 

Broglie waves, same relativistic length contraction and same time dilation as an 

equal energy particle. (1-1) 

 

However, this idea needs to be considered in terms of various relativistic energy equations, where two types of mass, i.e. 

‘invariant’ and ‘relativistic’ might be outlined in terms of the ‘rest’ mass [m0] and ‘kinetic’ mass [mk]. For the purposes of 

this outline, the relationship between these two generalised concepts is given by the following expression: 
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Based on [1], we see that mass [m] actually encompasses the idea of kinetic mass [mk], which is dependent on its velocity 

[v], such that we can extend [1] into an expression of energy [E] linked to Einstein’s equation.  
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Given the equality of the second and third expressions, we can transpose [2] into the relativistic energy equation as 

follows: 
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However, we might go back to the final expression in [3] to adapt it to conform to equation (1) in the author’s example: 
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So, having establish the starting point in [4], the author then poses the question as to how this equation might be applied 

to a photon with no rest mass, i.e. [m0=0] such that: 
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The author then qualifies the question in terms of a photon trapped within a perfect reflecting box, where as a wave it 

propagates backwards and forwards between the sides, such that it has no net momentum and [5] reduces to [6].  
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[6] E
m

c
0 2
=  

 

However, the net zero momentum assumption is questioned, as the photon reflecting off each mirror will still have 

momentum, which is associated with its kinetic mass [mK]. However, the author declares that confined light satisfies the 

definition of rest mass, even though the derivation is rooted in the assumption that light has no rest mass [m0]. If we return 

to the form of [1], but replace the concept of rest mass [m0], which cannot be assigned to a photon, then [1] has to be 

rewritten in the form of its energy equivalent [E/c2] as shown in [7]. 
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So, if we return to [5] and accept that [m0=0], then we can combine the logic of [5] and [7] to produce [8]. 
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Essentially, [8] is rooted in the same relativistic assumption as [1], except we have replace the concept of mass with 

energy. Within the generality of most wave models, and to some extent relativity, mass is simply a form of energy that we 

have not fully explained. In this concept, energy might be said to manifest itself in two forms, i.e. particles and photons, 

where a wave model assumes both have an underlying wave structure, which takes different forms in different speculative 

wave models. Of course, the author is not necessarily implying that momentum of the photon-wave has disappeared, only 

that the net momentum is zero. However, this seems to be a strange starting point for what is assumed to be a wave 

model as it appears to immediately reinforce the idea of a wave-particle duality in terms of a photon. Of course, this is but 

one of many ideas, albeit a central one, which any wider review would have to consider in more detail. As such, this 

summary will consider another central idea of the OST model, i.e. the structure of a rotar, which is the basis of all fermions 

and anchor to the analogy of a quantum vortex as observed within superfluids.  

 

Note: While this commentary cannot claim any knowledge of these topics, it would seem that the rotar model 

would be different to a quantum model in respect to the fundamental nature of spacetime, when compared to a 

superfluid. For the structure of a superfluid is still a construct of atoms that can rotate within a vortex, while it is 

unclear that this analogy can be extended to the granules of spacetime in the OST model.  

 

While the topic of quantum vortices is still a matter of much speculative research, it is assumed that the angular 

momentum confined within the vortex is associated with the ‘mass’ of the atoms in rotation within a superfluid. In this 

context, the scope of the OST model analogy might appear limited, if the granules of spacetime are restricted to movement 

defined by the Planck Length. If so, the quantity in motion within the rotar might be better described simply in terms of 

potential energy propagating through a wave media.  

 

Note: Within the OST model, a rotar is representative of all fermions, which would include not only electrons, but 

quarks and neutrinos, which are assigned different mass and charge attributes. However, the rotar model also 

extends to bosons, such that it includes another family of ‘particles’ including the ambiguity of the wave-particle 

duality associated with a photon, which the OST model describes in terms of confined light.  

 

If we put aside the issue of particle mass [m] and simply assume, based on reversing Einstein’s energy equation [m=E/c2], 

then we might proceed with the idea that all particles are a form of energy that need a wave mechanism of some 

description in order to move in space as a function of time. Of course, in the OST model, the rotar wave has the attribute of 

angular momentum of physical rotation, where it has been assumed that centripetal force associated within this rotation is 

countered by the external ‘pressure’ of spacetime, which has no angular momentum.  
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Within the simplicity of the diagram right, we see a rotar model that consists of two 

opposing ‘lobes’ that is representative of the wave amplitudes of a single wavelength 

propagating with velocity [c] around the circumference of rotation. While the author’s 

description is not entirely clear within the limits of this overview, it is still generally assumed 

that the energy associated with the rotar corresponds to the Planck offsets, i.e. wave 

amplitude, of the granules of spacetime depicted as dots. If we equate this model to an 

electron, then the circumference of a stationary rotar would correspond to the Compton 

wavelength of an electron, which can be derived based on equating the Einstein and Planck 

energy equations as follows.  

 

[8] 12 122 2.426*10  m;  electron radius= 3.81 0
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; *1C
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e

hc h
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While [8] shows the Compton wavelength of an electron, which yields an electron radius as shown, it is immediately 

contradicted by another classical calculation of the electron radius that gives a much lower figure of 2.818*10-15 m, while 

other sources reduce the radius to 10-18 m. Of course, on the scale implied by the diagram and the rotar description, the 

amplitude of the energy wave would be on the scale of the Planck Length, i.e. 10-35 m, which is some 20 orders of 

magnitude smaller than the radius implied by most estimates of the electron radius.  

 

Note: What we might immediately realise is that the rotar model exists far below any known means of empirical 

verification, and like most quantum models, is predicated on mathematical equations where many of the constants 

also exist on the Planck scale. It will also be highlighted that while this discussion has only considered the rotar lobes 

as an energy-density wave in rotation, the OST model states that each lobe [A] and [B] have different space-time 

attributes. Lobe [A] is described as having slow time and increased volume, while lobe [B] has fast time and 

decreased volume. While assumed to be associated with relativistic effects, the description of the causal 

mechanisms was not really understood. 

 

While the rotar is initially described as rotating in a 2-dimensional plane around some central point, it is said that this 

rotation is somewhat chaotic, such that over time it would create a 3-dimensional spherical volume in which the energy of 

the rotar exists. However, given the previous 2D representation of a rotar, it would appear that the spatial distribution of 

the lobes is restricted to within some circumferential path at an unspecified radial distance from the centre of rotation. 

This might explain how the rotar wave has a uniform velocity [c], if it only exists at a fixed radial distance, such that the 

rotar model actually creates a shell of rotating energy. While it is stated that the centripetal force associated with the 

rotation of the rotar is contained by the ‘pressure’ of spacetime, which does not possess angular momentum, it is assumed 

that each lobe in rotation creates outward wavefronts as suggested in the diagram 

right. However, as already highlighted, these outward wavefronts imply that the 

rotar would lose energy in the form of these transmitted waves, such that there 

must be some reciprocal process to maintain the energy stability of the rotar. As 

such, it appears to be suggested that these outward wavefront become inward 

wavefronts to other rotars and, by some mechanism, replace the energy lost to 

local outward wavefronts. 

 

Note: Aspects of this model appear similar to both the WSM and MMW 

models, although the actual causal mechanisms in these models are not 

different to each other, but also to the OST model. However, there appears to be a genera assumption that 

wave-particle centres, irrespective of the model, emit and receive wave energy from other local wave-particles and 

possibly across the entire universe.  

 

This implies that the wave media that separates the wave-particle centres is being criss-cross by literally countless numbers 

of waves of some description, which normal wave mechanisms would suggest would combine in superposition. However, if 

the distance of these wave-particles is essentially randomly position relative to any other wave-particle centre, the phase 

of these waves would also be random and the superposition amplitude of these waves would be chaotic, such that the idea 
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of any coherent inward wavefront is difficult to imagine. Of course, the OST model might add another complication if the 

sum of any superposition amplitude has also to be constrained within the Planck Length.  

 

Note: While this overview could continue to raise speculative issues about possibly equally speculative assumptions, 

it might only be repeating some of the issues already raised against the WSM and MMW models. Of course, the 

idea that the individuals that forwarded these models might resolve all the issues that have alluded mainstream 

science with all its resources is clearly questionable. However, these models may still be pointing towards another 

approach where the universe is not simply made of mathematically abstract point-particles that interact via equally 

abstract descriptions of quantum fields - again see Ben Hyde: Electric Universe video by way of wider issues 
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This appendix is simply a primer related to chapter-15: Equations and Definitions. For the OST book appears to be 

predicated on the manipulation of physical constants, e.g. [c, h, G], which can be used to form a system of units known as 

‘Planck Units’. Collectively, these units provide a framework that operate on the Planck scale and define the perceived 

‘weirdness’ of the quantum universe. While John Macken’s book lists almost every conceivable physical constant and 

Planck unit imaginable in Chapter-15 along with many equations associated with the OST model, this approach may be a 

little mind-numbing for the casual reader, although somewhat unavoidable, if the OST model is to be eventually reviewed 

in any detail. However, the goal of this discussion is only to present a minimal subset of Chapter-15 that might support the 

review of the papers discussed in Appendix-B. In this respect, we will first introduce the classically accepted fundamental 

units of physics defined in terms of length and time plus mass and charge.  

 

Unit Symbol MKS Symbol 

length x meter m 

time t second s 

mass m kilogram kg 

charge 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 more generally described as particles with charge – see ‘A Matter of Inquiry’ 

for further discussions on such issues. 

 

 Physical Constants   
 

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:  
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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=mc2], although it is possible 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. See Harmonic equation for details. 

 

1.3 Appendix-A: Planck Scale 
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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 [metres] as a function of time [seconds]. 

 

[2] ( ) ( )E h f J.s Joules
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= = =  

 

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. 
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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 the OST model, 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: 
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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] could its mass [me] estimated. 

 

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] 
C

e

hc h
E mc hf where

m c

2 122.426*10  m; 


−= = = = =  

 

In [5], we see the definition of the Compton wavelength for an electron based on the substitution of the electron mass 

[me]. 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? 
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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 space-time. 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] 
D

e

hv h
E mv hf where f v c

m v

2 ; ; 


= = = = =   

 

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. How the OST model addresses the implications of [5] and [6] 

appears to be addressed in chapter-10 from which the following quote is taken. 

 

This chapter will examine the standing waves and static strain produced in the volume surrounding a rotar. These 

effects are responsible for not only the rotar’s gravitational and electromagnetic fields but also numerous other 

effects including de Broglie waves and Compton scattering. (10-1) 

 

 

 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 the OST model. The following fundamental Planck units are linked to the Planck constant [h] 

via the reduced Planck constant [ħ=h/2π]. 

 

Name Expression Value Units Dimensions 

Planck 
length p

G
l

c3
=  1.616 E−35 m 

Length 
(L) 

Planck 
time 

P
P

P

l G
t

c m c c2 5
= = =  5.391E−44 s 

Time 
(T) 

Planck 
mass p

c
m

G
=  2.176 E−8 kg 

Mass 
(M) 

Planck 
charge pq c04=  1.875 E−18 C 

Electric 
 charge (Q) 

Planck 
 temperature P

c
T

Gk

5

=  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. 
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Name Expression Value Units Dimension 

Planck 
area 

( )p
G

l
c

2

3
=  2.612 E-70 m2 

Area  
(L2) 

Planck 
volume ( )p

G
l

c

3

3 2

3

 
=  
 

 4.222 E-105 m3 
Volume  
(L3) 

Planck 
momentum p

P

c
m c

l G

3

= =  6.525E+00 kg.m/s 
Momentum  
(LM/T) 

Planck 
energy P p

P

c
E m c

t G

5
2= = =  1.956E+09 m2kg/s2 

Energy  
(L2M/T2) 

Planck 
force 

P
P

P P P

E c
F

l l t G

4

= = =  1.210E+44 m.kg/s2 
Force  
(LM/T2) 

Planck 
power ( )

P
P

P P

E c
P

t Gt

5

2
= = =

 
3.628E+52 m2kg/s3 

Power  
(L2M/T3) 

Planck 
density ( ) ( )

P P
P

P P

m t c

Gl l

5

3 5 2
 = = =

 
5.155E+96 kg/m3 

Density  
(M/L3) 

Planck 
energy 
density ( )

E P
P

P

E c

Gl

7

3 2
 = =

 
4.633E+113 kg/m.s2 

Energy  
density  
(M/LT2) 

Planck 
intensity ( )

E P
P P

P

P c
I c

Gl

8

2 2
= = =

 
1.389E+122 kg/s3 

Intensity  
(M/T3) 

Planck 
angular 

frequency 
P

P

c

t G

51
 = =  1.855E+43 1/s 

Frequency  
(1/T) 

Planck 
pressure ( ) ( )

P
P

P P P

F c
P

Gl l t

7

2 3 2
= = =

 
4.633E+113 kg/m.s2 

Pressure  
(M/LT2) 

Planck 
current 

p
P

P

q c
I

t G

6
04

= =
 3.479E+25 C/s 

Electric  
current  
(Q/T) 

Planck 
voltage 

p
P

P P P

E c
V

q t q G

4

04
= = =  1.043E+27 m2kg/Cs 

Voltage  
(L2M/T2Q) 

Planck 
impedance ( )

p
P

P P

V z
Z

I cq

0

2
0

1

4 4 
= = = =  

2.998E+01 m2kg/C2s 
Resistance  
(L2M/TQ2) 

 

While there is no overall intention to discuss the Planck units 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 one of the smallest particles.  

 

Note: Within the context of the OST model, it is again highlighted that the restriction of the Planck length to the 

rotar is only in terms of the wave amplitude [A], not its spatial size associated with the wavelength.  
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But, is there any physical significance to the Planck length? 

 

In some respects, there is no obvious physical significance to the Planck length other than it 

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] ( )p P p
G

l V l Planck Volume smallest granularity of spacetime
c

3

3
=  = = =  

 

But what might be inferred from this granularity of spacetime? 

 

Within the context of a wave model, we need a mechanism by which energy can be transported 

by a wave. If we model the space-time 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] 
S C

Gm s h kgm s
R kg s

mc kg mc m s

3 2 2

2 2 2 2

2 m . 1
.

kg s


     
= = = = =     

          

 

 

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] 
P

P

Gm h hc c
m

m c G Gc2
2

2
=  = =  

 

If we accept the basic logic, anchored in [7], the definition of Planck time [tp] is simply the time required for light [c] to 

propagate one Planck length [lp], where the reciprocal might infer the maximum Planck frequency.  

 

[10] -
P

44P 5 391*10
l G

sect
c

d
c

on s
5

.= = =  

 

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] 
p

e
q c where

2

0
1

4 ; ~
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 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: 
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‘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.’ 

 

However, this introductory discussion 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. However, as previously highlighted, the OST model also puts a constraint on the wave 

amplitude [A] of the rotar, i.e. being less than the Planck length, although this restriction does 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.  

 

Note: Unlike a water wave media, where molecules have the freedom to move, a fundamental wave model appears 

to put a constrain on the freedom of a spacetime granule to move. If so, these granules cannot themselves rotate 

within the rotar model. 

 

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. In this respect, previous wave models appear to differ in 

comparison to the OST model, where the former assume some form of standing wave structure, while the latter appears to 

allude to some form rotational format, although the details are not really understood at this time.  

 

Note: While the rotar model appears to suggest a ‘dipole’ structure, the nature of the dipoles is still unclear, as is 

how angular momentum is confined within its structure. For aspects of this model appear to suggest that the rotar 

produces a wave disturbance, presumably in spacetime, that propagates outwards as a plain wave. If so, this would 

mean that the rotar is losing energy, which it needs to replace if it is to maintain structural integrity. Therefore, it is 

assumed that the OST model must also require some form of inward wave energy to compensate for the energy 

lost.  

 

However, if the OST model has validity, it must also provide some alternative description to what is normally assumed to 

be the remit of quantum theory plus help explain the macroscopic observations of relativity and classical physics. However, 

most of the details of OST model still remains hidden within the 404 pages of John Macken’s book yet to be reviewed. 
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Website-3 was created to consider the idea whether all physical 'substance' in the universe 

was predicated on some form of 3D wave structure propagating within the fabric of space. 

As such, it was intended to represent a process of reviewing the breadth of ideas, rather 

than supporting or trying to promote a specific wave model. In this context, the section 

entitled the ‘Wave Structure of Everything (WSE)’ was seen more as a general discussion of 

potential requirements, and issues, associated with any wave model. Therefore, the 

discussion of Timelines and Sources represents the breadth of various wave models that 

have been subject to some review, including the work of John Macken and his OST model. 

 

• The Universe is Only Spacetime 

 

Unlike many of the previous models reviewed, which were possibly light on their 

mathematical foundations, the OST model is extremely detailed in terms of its many equations, which then lead to other 

assumptions. However, all this mathematical detail has made the process of reviewing the 400+ pages of the OST book, a 

time consuming and difficult task because there are so many equations to be evaluated and so many tangential concepts 

to be considered. However, John Macken has also written 4 papers that provide some further insights to the OST model, 

which may provide a better starting point, which this appendix will review only in outline. 

 

• Unification of Forces  

• Energetic Spacetime 

• Spacetime Based Foundations of QM and GR 

• Spacetime based model of EM radiation 

 

Note: The order of reviewing these paper is also somewhat top-down, starting with those that attempt to consider 

issues that are either ambiguous or contradictory within the accepted models of science. While these accepted 

theories are often assumed to represent the pinnacle of human knowledge, it is possibly naïve to simply assume 

they are complete. While this website has never pretended to be authoritative, it could not help but question 

whether some of the assumptions now underpinning theoretical science is not only incomplete, but sometimes 

simply wrong, e.g. see Quantum Addendum by way of an example. 

 

The ‘Unification of Forces’ paper was chosen as the starting point of this appendices, because it possibly illustrates the 

author’s methodology of finding a mathematical relationship, usually at the Planck scale, which then leads to some further 

assumptions. However, in many ways, each of the following appendix sections might be seen as an alternative outline of 

the many different assumptions within the OST model, which might be more informative to some than the main overview 

section. Again, it is highlighted that the review of these papers should only be seen as part of an initial learning process that  

is seeking some better understanding of the OST model as a whole rather than being an attempt to critique all the detailed 

ideas and concepts being proposed.  

 

1.4.1 Insights into the Unification of Forces 
 

It is possible that this paper contains the germ of the idea that led to the development of the OST model, because it starts 

to question some of the details underpinning the existing models of science. While the link allows the reader to review the 

8-page paper themselves, this outline review will start with the paper’s introductory abstract.  

 

Previously unknown simple equations are presented which show a close relationship between the gravitational 

force and the electromagnetic force. For example, the gravitational force can be expressed as the square of the 

electromagnetic force for a fundamental set of conditions. These equations also imply that the wave properties of 

1.4 Appendix-B: Ancillary Papers 
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particles are an important component in the generation of these forces. These insights contradict previously held 

assumptions about gravity. 

 

While the review of this paper does not necessarily require any understanding of the OST model, some understanding of 

the Planck scale and units might be a useful prerequisite as reference will immediately be made to the idea of a Planck 

force. However, first, we might generalise the idea of a force [F] with either the potential energy of gravitation or 

electromagnetism, but will start with the formulation of a basic expression based on a gravitational force, while noting that 

the form of the inverse square law applies to both the gravity and electromagnetic force. 

 

[1] GMm m kg kgm
Gravitational Force Fg

r kg s m s

3 2

2 2 2 2

.
[ ]

.

 
= = = 

 
 

 

 

The extrapolation of [1] towards the idea of a Planck force [FP] is based on an extreme limit of the gravitational force, 

where mass [m] is defined as the Planck mass [mP] with a radius [r] linked to the Schwarzschild radius [Rs] of a blackhole – 

see equation [1] in next discussion for the details of the substitution being made in equation [2]. 

 

[2] P P
P

PS

Gm L c c mkg
Planck Force F G

G L GR s

2 22 2 4
44

2 2

1 .
[ ] 1.210*10

2

   
 = = = = 
    

 

 

At this point, we will not question why the numeric factor implied in [2] above has been ignored, as it simply intended to 

provide a justification of the figure quoted in the paper having a physical rationale before pursuing further mathematical 

abstractions. As such, the paper continues with the idea of quantifying any force, i.e. gravity [Fg] or electromagnetic [Fe], 

as a ratio of the Planck force [Fp] defined in [2]. 

 

[3] Fg Fe
Fg or Fe

Fp Fp
= =  

 

The paper then continues on the basis of the statement below, although the review will not adopt the bar notation purely 

as a matter of preference and where frequency [f] is used instead of angular frequency [ω] in an attempt to anchor the 

equations to more tangible quantities. 

 

p.2: The following analysis of forces will utilize only the wave properties of fundamental particles. The particle’s 

wave properties include the particle’s Compton angular frequency [ωC] and the particle’s reduced Compton 

wavelength [λ/2π]. 

 

From basic wave physics, there is a relationship between the wave velocity [v=fλ], linked to frequency [f] and wavelength 

[λ], which can be directly converted into an equivalent ‘angular’ notation based on [4], where wave velocity [v] is assumed 

to correspond to the speed of light [c]. 

 

[4] c f where f and
k

2
; 2

 
   


= = = =  

 

It might be highlighted at this point, the use of [ω,κ] is primarily one of mathematical convenience based on simple 

harmonic motion rather than any physical ‘angular’ motion. However, in order to explain equation (1) in the paper, we also 

need to introduce and equate the Einstein and Planck energy equations. 

 

[5] 
C

c hc h c
E mc hf h

mc fmc

2

2



= = =  = = =  
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Based on the clarification above, this discussion will use frequency [f] rather than [ω] in order to avoid the [2π] factor 

leading to the bar-notation. As such, we are led to an equivalent assumption based on radius [r=λC=c/f] and the following 

statement.  

 

p.2: This initial calculation will ignore quantum mechanical effects such as the uncertainty in specifying the position 

of these particles. Therefore, this initial calculation can be viewed as an extrapolation of classical physics to the 

transition point where quantum mechanics becomes dominant. 

 

The paper then switches the focus onto the electromagnetic force, but starts by defining the idea of Planck charge [qp], 

which does not necessarily have any obvious physical rationale as it is 11.70623 times the elementary negative charge of 

the electron [e] and positively charge protons. Therefore, we might simply state its definition in terms of Planck units. 

 

[6] 18
p 0Planck Charge q 4 1.875*10c coulombs

−
= =  

 

As such, we shall proceed to define the electromagnetic force [Fe] in terms of the Planck charge, which leads to an 

equivalence of equation (2) in the paper.   

 

[7] 

( ) ( )C C

q m kg s kgm
Electric

c c f
cForce Fe s

mr sc sc s
f

2
20

2 2 2

2 2

2 2
0

2
0

2

4 1 .
[ ] .

4 4



   

 
= = = = = 

 


 
= = 

 
 

 

 

However, if we now return to [1], but substitute the mass equivalence taken from [5], we have an equation that we might 

then compare to the result in [7]. 

 

[8] 

( )C

Gm hf hf f h G kgm
Gravitational Force Fg G G f

r c c c c s

2 22 2 2
4

2 2 2 2 2 6 2

1 .
[ ]



    
= = = = =           

 

 

At this point, we have the force equations electromagnetism and gravity, i.e. [7] and [8], expressed in terms of a number of 

Planck constants, i.e. [h,c,G] and frequency [f], which we might present together for clarity as follows. 

 

[9] h G
Force Fe Force Ff and g f

cc

4

6

2
2

[ ] [ ]
  

= =        

 

 

However, we might now express the equations in [9] as a ratio to the Planck force [Fp] defined in [2]. 

 

[10] Fe Fg h G
Fe Fg f

Fp Fp

h G hG G hG
f f and f

c c c cc c

2
4

2
2 2 4

4 5 4 56

  
= = = =  

       
= =     

       
       

 

 

Recognising that there is some inconsistency in the use of [h,ħ] in some of these equations, which is being ignored, we 

might now assume that the product of [h,G,c] in [10] simply equates to a numeric number, such that we arrive at the 

conclusion of equation (4) in the paper, i.e. 

 

[11] ( )Fg Fe
2

=  

 

Note: It is highlighted that the electric force [Fe] in [7] is predicated on the substitution of the Planck charge, a 

conceptual charge based on Planck units, while the gravitational force [Fg] in [8] simply proceeds from the mass 

equivalence shown in [5]. These points are highlighted as they might help explain some of the issues in the examples 

discussed below. 
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While [11] reaches the form of equation (4) in the paper, there is some confusion over the interpretation of [11]. While this 

review will not pursue these issues too far at this point, the following table cites the values of the various parameters that 

might be substituted into the gravitation and electromagnetic force equations cited in [7] and [8]. 

 

Fp=c4/G= 1.211E+44 r=λC/2π= 3.862E-13 

me = 9.109E-31 me2 = 8.298E-61 

mp = 2.176E-08 mp2 = 4.735E-16 

G = 6.673E-11 K=1/4πε = 8.988E+09 

 

In the paper, after equation (4), an example uses the mass of an electron [me] to calculate the gravitational force [Fg], 

while the Planck charge is used to calculate the electromagnetic force [Fe]. The results of this configuration is given in row 

(2) in the table below and appears to support the relationship in [11]. However, the table below also provides other 

solutions for various permutations of mass, i.e. electron [me] and Planck [mp], against charge, i.e. electron [qe] and Planck 

[qp], in rows (1,3 & 4). 

 

 Fg/Fp Mass Fg=Gmm/r2 Fe/Fg Fe=Kqq/r2 Charge Fe/Fp 

1 1.750E-45 m=mp 2.119E-01 1.00E+00 2.119E-01 q=qp 1.750E-45 

2 3.067E-90 m=me 3.713E-46 5.71E+44 2.119E-01 q=qp 1.750E-45 

3 1.750E-45 m=mp 2.119E-01 7.30E-03 1.547E-03 q=qe 1.278E-47 

4 3.067E-90 m=me 3.713E-46 4.17E+42 1.547E-03 q=qe 1.278E-47 

 

Before discussing these other results, it is highlighted that the parameter [r] represents the separation between the 

centres of the conceptual particles associated with the force equations. As indicated in the first table, the value of 

[r=λC/2π] is based on the Compton wavelength to be consistent with the examples in the paper. However, it might be 

recognised that the physical value of [r] represents the distance between the centres of two particles for which the force is 

being calculated.  

 

Note: In the case of an electron, there still considerable uncertainty surrounding the radius of the electron, 

especially if it does not exist as a point-particle, but rather as a wave structure. So, while the paper cites the radius 

to be a function of the electron Compton wavelength [r= λC/2π=3.86*10-13m], it is not clear that it represents any 

meaningful separation. In this context, the results would have remained consistent even if a distance of 1 metre had 

been used. 

 

As indicated, row (2) confirms the relationship in [11] above based on the example cited, although the significance of this 

result is then questioned by the other results. For example, row (1) sets the masses associated with the gravitational force 

[Fg] to the Planck mass [mp], such that it might be seen to complement the use of the Planck charge [qp] associated with 

the electromagnetic force [Fe]. While neither [mp] or [qp] is known to exist in nature, we see that it results in forces [Fg, 

Fe] being equal, which on reflection may not be so surprising when considering that all the Planck parameters are 

calculated from just 3 constants, i.e. c, h and G, often in a somewhat circular fashion. 

 

Note: At this stage, it is unclear whether the result in row (1) might have any physical meaning within the evolution 

of the universe, when the idea of a Planck mass with a Planck charge may have existed in some form. However, it is 

unclear as to why the example in the paper chose to compare the gravitational force between two electrons with 

the electric force between two conceptual particles with Planck charge. 

 

The result in row (3) is simply the reversal of row (2), where the gravitational force between two Planck masses [mp] is 

compared against the charge force [qe] between two electrons, such that it also appears to be an ‘apples to oranges’ 
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comparison. Finally, in row (4), we see a possibly more realistic comparison between the gravitational and electromagnetic 

forces associated with two electrons, although we might need to question the values used based on classical assumptions 

of an electron being a particle. While we will not pursue these issues any further, the following quote suggests that aspects 

of the equations outlined lead to fundamentally important assumptions within the OST model. 

 

p.3: The relationship between the forces expressed here was not discovered by a mathematical manipulation of the 

force equations, such as was done here. Instead, the wave‐based model of the universe predicted these 

relationships from first principles. One aspect of this model will be presented here because it gives a physical 

interpretation of these equations. In this wave‐based model, gravity is the result of spacetime being a non-linear 

medium for waves in spacetime. The non-linear effect scales with wave amplitude squared. The non‐gravitational 

forces are linear effects that scale with wave amplitude to the first power. Ultimately all forces result in a distortion 

of spacetime, i.e. vacuum energy. The important point here is that a single wave‐based explanation of particles and 

forces can have both linear and non-linear components. 

 

Clearly, this statement is raising a number of assumptions that will have to be considered in more detail within a wider 

review. However, the conclusion of this paper then highlights 3 erroneous assumptions about gravity, where the author’s 

own words are paraphrased in the conclusion section, p.6, and shown below with additional notes added below each that 

will also require further consideration. 

 

Erroneous Assumption-1: Gravity is not a true force.  

The equations presented demonstrate that gravity is closely related to the electromagnetic force, although vastly weaker 

and always a positive number because gravity contains a square term that is not present in the electromagnetic equation. 

When emphasizing the wave properties of particles, this square term becomes obvious and gravity reveals its similarity to 

the electromagnetic force. The relationship to the electromagnetic force confirms that gravity is a true force. 

 

Note: In part, the results based on [11], i.e. [Fg=Fe2] have been questioned as the relationship appears predicated on 

the substitution of Planck charge [qp] in [7], while the definition of the gravitational force in [8] proceeds on the 

general assumption of an energy-mass equivalence based on [5]. What is also not clear at this point is whether the 

author’s assertion that gravity is a force means that it refutes the idea of general relativity, where gravity is simply 

the bending of spacetime. 

 

Erroneous Assumption-2: Gravity is completely decoupled from the other forces.  

At the start of the universe, energies approached Planck energy. If any particles existed with energy close to Planck energy, 

then two such particles would have a gravitational force that was close to the other forces. However, merely having the 

magnitude of the gravitational force approximately equal the other forces is not a requirement for uniting gravity with the 

other forces. All the forces differ from each other in some way, where gravity differs in a square term shown in [11]. 

However, relationships presented imply that even today gravity is still related to the other forces. 

 

Note: Possibly within the wider context of a wave model, we might also need to question the nature of any of the 

four fundamental forces forwarded by the standard model. For a wave model might suggest that any ‘action’ in the 

universe that is attributed to a force might simply result from a difference in potential energy between any two 

points in space. 

 

Erroneous Assumption-3: The forces are transferred by messenger particles.  

The concept that messenger particles transfer the electromagnetic force and the gravitational force appear to be 

incompatible with the equations presented. As such, the need for messenger particles, i.e. virtual photons and gravitons, 

which can account for equation [11] is questioned. Even if we assume that virtual photons and gravitons have wavelengths 

associated with a Compton wavelength [λc], it does not explain the relationship between the forces being transferred, such 

that we cannot simply postulate that messenger particles transfer the gravitational and electromagnetic force. There must 

be a logical reason that explains the relationship [Fg=Fe2] as derived in [11]. 
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Note: Based on the previous notes, the idea of a force carrier requiring an exchange of gauge bosons is clearly 

problematic in a wave model, which is not necessarily helped by the confusing use of semantics within quantum 

field theory, when trying to explain the particle model. 

 

1.4.2 Energetic Spacetime: The New Aether 
 

As stated within the body of the main review, the discussion of this paper is not being forwarded as authoritative, but 

rather more reflective of a learning process that is tabling questions and perceived issues. As such, the discussions will tend 

to focus on concepts and equations, which initially appear to be important to the OST model, but are subject to issues that 

may not really be understood. However, this review will start with the abstract of the paper. 

 

A model of the universe based on energetic spacetime, linked to the idea of zero-point energy, is expanded. The 

energy density of spacetime is calculated using only general relativity and acoustic equations. This energetic 

spacetime is shown to possess the properties required to be the new aether, based on Lorentz invariance, 

quantization of angular momentum, impedance, and quantum mechanical energy density. The contradictory 

wave-particle duality properties of a photon are resolved by a model where a photon is a wave propagating in 

energetic spacetime but appearing to have particle properties because it possesses quantized angular momentum. 

Compton scattering and the photoelectric effect are examined and found to be compatible with the proposed 

wave-based photon model. 

 

As this paper is considering some of the fundamental concepts of the OST model, which are predicated on constants 

associated with the ‘Planck scale’, a reader unfamiliar with this concept might wish to follow the link to a basic 

introduction. However, it might simply be stated that a Planck system of units is built on 3 physical constants [c, h, G], 

which when combined can lead to a multitude of variables as defined and used by the OST model. 

 

Note: While possibly outside the OST model, the idea of some fundamental granularity to spacetime might be 

outlined first. For there is a suggestion that spacetime might be modelled as a series of harmonic oscillators, which 

support the propagation of waves as the fundamental process by which energy is propagated through space as a 

function of time. 

 

While most wave models might assume a continuous propagation media, we might readily understand that a wave 

propagating in the media of water appears continuous, although we know this media is discrete in terms of its molecular 

structure. Therefore, we might initially proceed on an assumption that each ‘point’ in space might have some finite 

granularity that 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 some waveform. So, while the 

granularity of a ‘point’ in space might still be questionable, it might be assumed that any wave model requires a causal 

mechanism by which scalar potential energy [Ep] can be propagated through space as a function of time. At this point, this 

review will provide some alternative ballpark calculations, which while related to the Planck scale, are anchored in physical 

concepts, such that we might better understand some of the implications of the OST model. 

 

Note: While it is believed that these calculations do not necessarily contradict the OST model, they possibly 

represent a more general wave model requirement. 

 

Planck Particle:  

We shall start by defining a conceptual Planck particle, as one that has the mass-energy density of a blackhole, but where 

its Schwarzschild radius equals the Planck length. At this stage, it will be initially stated that there is no obvious physical 

justification of the Planck length, other than its being the minimalist product of the three most fundamental constants, i.e. 

c, h & G. However, it might be suggested 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. Some attempt to quantify this assumption 

is now made.  
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At this stage, no justification of the Planck length will be made, but is shown to lead to the mass-energy associated with a 

black-hole with a radius defined by the Planck length [Lp], where the values shown should only be seen as ballpark 

estimates. However, from these figures we might estimate one extreme of mass-energy density by confining this energy 

within the smallest Planck volume [Vp] based on the Planck length. 
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From [2], we see a correlation of the Planck energy-density being in the region of [10113 J/m3] that the OST model seeks to 

explain. 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]. 

 

[3] 

PPlanck Energy E Joules

Planck Constant [h] = Joules Seconds

Planck Time Tp
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While there are some obvious discrepancies between the values of Planck Energy shown in [3], it might still be suggested 

that the Planck volume [Vp] may represent the smallest granularity of space and the largest possible energy [Ep] that can 

be contained within it, as per [2], which broadly aligns to the energy-density defined by quantum theory, but not 

supported by general relativity and the observational estimates of cosmology, which differ by some 10122 based on a figure 

of 10-9 J/m3 in comparison to the 10113 J/m3 estimated in [2]. To paraphrase the author. 

 

p.2: The biggest numerical conflict in all of 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 QM and its related fields. Names such as vacuum energy, zero-point energy and vacuum fluctuations 

are used to represent the implied vacuum energy density of about 10113 J/m3 obtained from QM. The 10120 

difference between these two numbers is usually believed to require an unknown cancelation to eliminate the 

implied energy density of the vacuum. 

 

 Impedance of Spacetime 
 

Having possibly establish some common ground with the proposed OST model, we might move onto the issue of the 

impedance of spacetime outlined in section 2.1 of the paper. The following equation defines the relationship of the wave 

intensity [I] to its parameters, although it is presented in various forms as per (2) and (3), but which all need to result in the 

standard units of intensity [watts/m2], which reduces to [kg/s3].  
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[4] kg
I kA Z

s

2 2

3
= =  

 

However, the parameter [k] is simply a numeric value, while amplitude [A] is also said to have no units as it is defined to be 

a dimensionless strain amplitude. Given that the units of intensity [I=kg/s3] in [4] and angular frequency [ω2=1/s2] have the 

reciprocal units of seconds, the units of impedance [Z=kg/s] is assumed as follows. 

 

[5] 
( ) ( )kg I kg kg

I Z where Z s
ss s

2 2
53 2 3




     
=   = = =     

    

 

 

However, we might question this definition of impedance [Z] based on the general assumption of acoustic impedance. In 

this context, impedance [Z] is defined as the ratio of pressure to volume flow, which we might assign the following units. 

 

[6] 
( )

pressure kg s kg
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6 2 2

Impedance Z
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At this point, we appear to have ended up with two impedance definitions in [5] and [6] that differ in units. Of course, we 

might return to [4], but now assume that amplitude [A] has the dimensions of metres. 

 

[7] 
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Whether the different definitions of the impedance units in [5] and [6],[7] really matters is not really clear at this point. 

However, it might be useful to shown an equivalence between pressure [P] and energy [E] based on area and volume. 

 

[8] Force kgm kg Energy kgm
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2

2 2 2 2 3

. 1 . 1
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As such, we might complement the form in [4] with a more generalised definition of intensity [I], which also highlights a 

general relationship in terms of both power per area or energy per volume, while maintaining consistent units for intensity 

[I]. 

 

[9] Power m kg Energy m kg m kg
I or velocity

Area Volume ss m s m s

2 2

3 2 2 3 3
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If we pursue the idea of intensity [I] in terms of energy per volume, i.e. an energy-density, propagating with velocity [c], we 

might make reference to a wave energy model based on a simple harmonic motion of the granularity of spacetime as 

previously outlined in [2]. This wave energy model is grounded in Hooke’s Law and where [K] is some form of elastic 

constant. 
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If we now substitute [10] back into [9], we might reaffirm the MKS units of intensity [I] by this method.  

 

[11] Energy m A kgm m kg
I velocity c
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At this point, we might again compare the equation for intensity [I] in [11] with [4] taken from the OST model paper. 
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We might recognise that the units of impedance [Z] in [12] corresponds with the definition in [6], [7], not [5]. However, 

what is possibly more problematic in this case is that [12] is not dependent on the units of [A], which [5] ignored. While it is 

unclear whether the following suggestion is appropriate, the definitions in [5] and [12] might be resolved if the former was 

assumed to be a function of amplitude [A]. 
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As such, the previous issues do not necessarily refute the arguments of the paper and the units of impedance of spacetime 

based on the assumptions of gravitation waves supported by the 1991 work of D.G.Blair cited. However, the next 

discussion then starts by referencing the acoustic definition of [Z] and possibly attempting to explain why two variations of 

units apply. 

 

 Energy Density from GR 
 

Unfortunately, following the logic of this section also requires careful examination of the units of a multitude of 

parameters, which switch between the acoustic definition of Z(12) and Z(5). However, we will start with the general 

assumption of intensity [I] from [4] but extended into two additional forms. 
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a s s

kg
I kA Z kA z kA Z

s

2 2 2 2 2 2

3
  = = = =  

 

Clearly, the use of different subscripts implies a difference in some of the parameters now being used in the extended 

form, which need some clarification, as shown in [15]. 
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Substituting the units of these parameters back into the various forms of [14] appears to resolve intensity [I] to the same 

required units, i.e. kg/s3, although the definition of [pi] is not necessarily clear at this stage without first substituting the 

definitions in [15] back to [14] 
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We might now transpose [16] to show that [pi] is some form of mass-density in terms of kg/m3, but where it now suggests 

that the numeric constant [k] would be cancelled out in this process.  
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The paper then takes one further step by defining the mass-density [pi] as a ratio of the Planck density [pP] based on the 

frequency [ω] of the wave in question with the theoretical limit of spacetime based on the Planck frequency [ωP], where 

the ratio of these two frequencies is described as a coupling constant. 

 

http://www.mysearch.org.uk/


OST Model Overview 

The Mysearch Website 

 

46 
 

[18] 
i P

P

kg
p p mass density

m

2

2 3





 
 = = = −
 
 

 

 

However, this initial discussion will not attempt to follow the details of the gravitational wave example at this stage until a 

better understanding of the overall OST model has been gained. 

 

 Charge and Photons 
 

This section kicks off with another equation, which it claims connects a photon with the ‘new aether’ via a charge 

conversion constant [η] given by [19]. 
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It is stated that this equation allows the idea of an electric charge, i.e. a field, to be reduced to a distortion of spacetime, 

where the units of charge, i.e. Coulombs, can be replaced by the strain of spacetime, which might be illustrated in the next 

equation. 
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At this point, we will simply make reference to the impedance of free space [Z0] discussion. 
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Where [μ0] is the magnetic constant, [ε0] is the electric constant and [c] is the speed of light of an EM wave in free space. 

However, [Z0] might be related to the previous definition of [ZS] via the constant in [20] 
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We will finish this outline with a quote taken from the paper, which makes a connection between photons and the ‘new 

aether’ being outlined. 

 

p.5: Photons experience the same impedance (Zs=c3/G) as gravitational waves. Therefore, photons are quantized 

waves which propagate in the energetic spacetime field, which is described as the new aether. 

 

However, we will defer from making any further inferences based on this quote at this stage. 

 

 Strong Quantisation 
 

Again, it is highlighted that the purpose of these appendix reviews is by way of a learning process of the concepts discussed 

within the OST model. As such, we might add some detail to the issue of quantisation that is considered so fundamental to 

quantum mechanics. The paper introduces the general idea of strong and weak quantisation, which might be outlined in 

terms of energy [E] and angular momentum [L]. 
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Based on [23], we might realise that energy has a degree of quantisation based on units of [h], which is ultimately limited 

by the Planck frequency, which is a function of minimal Planck time. According to the paper, energy in the general form of 

[23] is only ‘weakly’ quantised based on the discrete increment of the Planck constant [h] – see Blackbody Radiation for 

more details. However, the issue with angular momentum is more specifically based on the following logic. 
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In [24], we see the general definition of angular momentum based on a mass [m] rotating with velocity [v] around some 

radius [r]. However, in terms of the Bohr model of the atom, and possibly the OST model, the circumference of the rotation 

may be restricted to multiples of wavelength [nλ], such that the radius conforms to the function [nλ/2π]. Within such 

models, we might quantify the mass [m=E/c2] in terms of energy and while the mass concept [kg] is initially retained in the 

units, it is highlighted that the units of angular momentum have an equivalence to [h], i.e. joules.seconds. As such, it might 

be said that angular momentum is more ‘strongly’ quantised at two levels, first, in terms of energy, as per [22], and then in 

terms of the orbital wavelength allowed within the rotational orbit associated with angular momentum. At this point, some 

reference might also be made to the fact that energy [E] and angular momentum [L] are both consider to be conserved 

quantities covered by the laws of conservation. 

 

Note: The paper makes a number of statements that appear key to understanding some of the fundamental 

assumptions of the OST model. While this review is positioned outside the main review in an appendix, some of 

these assumptions will be discussed at this point as it is more representative of the order in which the assumptions 

were first considered, which might then be referenced by subsequent stages of review. 

 

Based on the outline of quantisation above, we might consider a series of quotes taken from the paper, which have raised 

some degree of confusion at this early stage of review. We will start with some statements about photons. 

 

p.5: Photons would only come in discrete frequencies which would be integer multiples of the universal fundamental 

frequency associated with the universal unit of quantized energy, i.e. [h]. Obviously, energy and frequency are not 

quantized according to the ‘strong’ definition. Instead, a photon’s energy is only weakly quantized 

 

The quote above initially appeared to suggest that a photon only had weak quantisation, possibly implying that a photon 

has no angular momentum. However, photons are bosons that have integral angular momentum [n] in units of [h/2π], 

such that we might consider the next statement. 

 

p.5: For another example, take a photon that is part of the cosmic microwave background. Over the age of the 

universe this photon has lost most of its energy. However, the photon has kept 100% of its angular momentum. 

Angular momentum has strong quantization; energy has weak quantization. It is proposed that all quantization in 

the universe is ultimately traceable to angular momentum being strongly quantized. When a photon is absorbed by 

an atom, it transfers 100% of its angular momentum to the atom. All the photon’s energy is also transferred to the 

atom, but that is just a by-product of transferring its [ħ] unit of quantized angular momentum. The amount of 

energy transferred from the photon to the atom depends on the frame of reference of the atom. However, the 

angular momentum transferred is independent of the frame of reference. 

 

Within the context of the standard particle model, we possibly need to make some clarifications, such that we might better 

understand where photons sit within this classification. Typically, we start with the idea of a sub-atomic particle being 

defined by the components of an atom, i.e. electrons, protons and neutrons, which are fermions better described in terms 

of electrons, quarks and neutrinos.  

 

Note: In addition, the particle model also defined four types of gauge bosons, i.e. photons associated with 

electromagnetic interaction [W,Z] associated with weak interaction and gluons associated with strong interaction. 

However, the description can become a little ambiguous at this point, because although a gauge boson is described 
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as a force carrier, gauge theory suggest that interactions usually take place via virtual particles. However, this 

discussion will not pursue this complexity. 

 

The current paper makes reference to the detail in another paper, see EM Radiation, which possibly provides an important 

description of spacetime that might be outlined at this point. 

 

p.5: We are imagining spacetime as a sea of Planck length/time waves at all frequencies up to Planck frequency. 

These waves possess no angular momentum and can be thought of as being the most perfect superfluid possible. 

We can get an insight into this superfluid by looking at a Bose-Einstein condensate (BEC) which is also a superfluid. 

It is an experimentally observed fact that a BEC cannot possess angular momentum. If angular momentum is 

introduced, the angular momentum is isolated into quantized units which are a function of [ħ]. The isolated angular 

momentum vortices in a BEC have been experimentally observed.  

 

This is a very description of spacetime as a superfluid, which cannot have angular momentum, but if introduced would be 

isolated in terms of the angular momentum of the vortices, which we might assume are analogous to the fermion and 

bosons of the particle model. However, it might be noted that superfluids are made of atoms which can rotate within a 

vortex, while it is questionable that this ‘freedom’ can be applied to the granules of space-time. If so, then space-time 

vortices, i.e. rotars, will operate on very different causal principles. This review will also raise another issue with the idea of 

a ‘sea of Planck scaled waves’ for while we might understand the analogy that a ‘sea’ does indeed support waves, it also 

implies that the sea is the media of wave propagation, such that it also needs to be considered in terms of a physical 

structure. 

 

So, does the granularity of space act as a harmonic oscillator that allows energy to be propagated as a wave? 

 

We then come to a definitive statement about the nature of fermions, which we might simply perceive as the sub-atomic 

particles of an atom, i.e. protons, neutrons and electrons, although the nature of the Planck length/time wave has not yet 

been explained. 

 

p.5: It is proposed that fermions are a rotating Planck length/time wave possessing [ħ/2] angular momentum. These 

are analogous to the rotating vortices that exist in a BEC superfluid.  

 

As understood, it is believed that the Planck length restriction only applies to the amplitude of the rotar wave, not its 

wavelength. However, before considering some of the OST model statements about photons, we possibly need to highlight 

the problematic issue of the wave-particle duality of EM waves and photon particles, i.e. bundles of energy propagating 

with velocity [c], such that it has no defined rest mass, but maintains the idea of kinetic mass [mK] if we combined the 

Einstein and Planck energy equations. 

 

[25] 
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Having simply made reference to the wave-particle duality problem first perceived by quantum mechanics, we might now 

consider the description of a photon in the OST model. 

 

p.5: Photons are propagating waves possessing [ħ] of angular momentum. They propagate in the spacetime field 

which is a sea of superfluid Planck length/time waves that lack angular momentum. When a photon, i.e. a wave 

possessing angular momentum, propagates through the spacetime field that lacks angular momentum, the photon 

introduces angular momentum that produces a phase change to a very small portion of the spacetime field, i.e. 

limited frequency, volume and energy. The spacetime field quarantines angular momentum. This results in photons 

having quantized angular momentum and particle-like properties. It was previously stated that wave-particle 

duality is contradictory. A photon must be either predominantly a particle which acts like a wave or predominantly a 

wave which sometimes acts like a particle. The OST model of a photon being proposed is that a photon is always a 
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wave that propagates in the superfluid spacetime field. The superfluid properties quarantine the photon’s angular 

momentum into quantized [ħ] units. 

 

While we might perceive that a photon is a wave structure that possesses angular momentum, it is unclear how this 

structure differs from the OST wave structure of a fermion. Therefore, an issue of consistency might be raised at this point, 

for it is assumed that a rotar model of the photon requires a rotation velocity of [c], while a photon is also required to have 

a linear velocity of [c]. If the circular velocity of the photon wave is restricted to a velocity of [c], how can the linear velocity 

also be [c]? While the paper continues on introducing some considerable detail, it is beyond the scope of this outline 

discussion, such that only a few general comments will be made at this stage.  

 

Note: Section 7.3 introduces a model of the deBroglie wave, where figures [5A,B,C] appear remarkably like though 

produced by Gabriel LaFreniere within his MMW model – see Wave Postulates. 

 

While the author makes a number of reasoned arguments that the OST photon wave model can help address the 

problematic issue of the wave-particle duality of quantum theory, it recognises that there are still problems to be 

addressed, e.g. 

 

p.13: Quantized angular momentum is central to the proposed photon model. Yet linearly polarized photons do not 

appear to have a specific angular momentum. The proposed photon model implies that linearly polarized photons 

possess a specific type of angular momentum that is hard to detect. Experiments to prove or disprove this point are 

possible. For more information, contact the author.  

 

However, as a starting point, this paper has provided some key insights to the assumptions being made by the OST model, 

which this outline will now attempt to summarise in terms of a paraphrasing of the conclusions in section-8. 

 

p.13: The case has been made that spacetime is an energetic medium consisting of small amplitude waves, which 

produce a modulation of space such that the distance between points varies by Planck length and perfect clocks in 

flat spacetime will vary by Planck time. These waves are primarily at Planck frequency which implies Planck energy 

density (10113 J/m3) but lower frequencies are also present. Resonances create some favoured lower frequencies 

which appear to be virtual particles forming and annihilating in the vacuum.  

 

At this time, it is still being assumed that space is the media of wave propagation rather than necessarily being a composite 

of spacetime. From a wave model perspective, the amplitude of a wave would correspond to the energy required to distort 

the medium of space. The energy of this model has been defined in terms of [25] and shown to be a function of both 

amplitude and frequency, which is subsumed into the simplicity of [E=hf]. 
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While this harmonic oscillator model corresponds to a point in space, which possibly has a minimum granularity of the 

Planck volume, these oscillations would support a wave frequency as a function of time. So, while the energy would be a 

function of frequency [f], the propagation velocity [c] of a wave would be a property of the wave media, such that the 

wavelength [λ=c/f]. If [c] is assumed to be constant in all reference frames, the relativity effects, i.e. time dilation and 

length contraction, would be a relative effect within some higher frame of reference moving with a velocity [v] with 

respect to the wave media, even though this may not be realised. It is recognised that the wave description outlined above 

may not be compatible with the OST model, but is only intended to highlight the potential for other wave models. 

 

p.13: This energetic spacetime field is proposed to be the ‘new aether’ which is the propagation medium for the 

quantized waves that are photons. The spacetime field possessing superfluid properties which forces angular 

momentum to be quantized into units of [ħ/2] and [ħ]. These quantized waves appear to possess particle properties 
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because the preservation of quantized angular momentum causes all the energy of distributed waves to collapse 

into an absorbing particle faster than the speed of light.  

 

An implication of the last sentence is not really understood at this point because it appears to be suggesting a superluminal 

causal mechanism, which most wave models reject. For if scalar energy changes position [dx] as a function of time [dt], it is 

assumed that the resulting velocity [c=dx/dt] cannot exceed the maximum velocity of a wave in the propagation media in 

question. However, this statement is making an implicit assumption that the property of space affecting wave propagation 

remains unchanged at all scales that might be premature at this stage. However, for now, we will simply list the statement 

said to support the OST model. 

 

1) The energy density of the spacetime field was supported by a calculation using gravitational wave equations from GR. 

2) The electromagnetic impedance of free space (Zo) has been shown to be the same as the impedance of spacetime 

[Zs=c3/G] experienced by gravitational waves. Therefore, photons are waves which encounter the same impedance as 

gravitational waves.  

3) The spacetime field has been shown to be a Lorentz invariant medium with no definable frame of reference.  

4) The photoelectric effect can be explained by the waves possessing quantized angular momentum.  

5) Compton scattering was shown to have a wave-based explanation that actually does a better job of explaining how 

the electron transitions from initial to final velocity without accelerating through intermediate speeds.  

6) The wave-based model of particles and photons gives the best explanation of the emission of a photon over a finite 

time period by an atom.  

7) The multiple discrete fields of the standard model are replaced by the single spacetime field with multiple resonances.  

8) The vacuum constants of [G, c, ħ. εo] are evidence that the vacuum is not an empty void. Each of these constants to a 

property of the spacetime field. 

 

At this stage, it is possibly worth highlighting that differences between various wave models is not the key issue of debate, 

but simply whether any wave model has the potential to provide a more causal description of the fundamental 

mechanisms underpinning the universe. However, we will allow the author to have the last word in this outline review. 

 

The model of the universe which incorporates energetic spacetime answers many of the mysteries of both QM and 

GR. If spacetime is an empty void, there should be no universal speed limit for fermions and bosons. Mass should 

not be able to curve spacetime. There should not be the multiple fields of the standard model. We know that fields 

exist, but we have never been able to describe them in terms of something more fundamental. Now a structure has 

been suggested which corresponds to the QM properties of the vacuum. The uncertainty principle not only allows 

Planck length/time waves to exist, but the existence of these waves causes the uncertainty principle. This building 

block also becomes the new aether and the mechanism for transferring all action at a distance. 

 

1.4.3 Spacetime Based Foundations of QM and GR 
 

Aspects of this paper have previously been discussed in terms of the last two appendices reviewed. As such, this discussion 

will attempt to avoid repetition by simply linking to earlier discussions of issues, but will again start by paraphrasing the 

abstract of the paper. For this abstract alludes to the scope of the OST model to both challenge and possibly address many 

of the issues associated with fundamental physics. 

 

The case being made is that everything in the universe, i.e. particles, fields and forces, is derived from the single 

building block of 4 dimensional spacetime. The spacetime wave model is shown to ‘plausibly’ possess the correct 

spin, energy and the ability to act as the point-particle of theoretical physics and able to generate a weak gravity 

curvature of spacetime plus the gravitational force between particles. The electrostatic force between fundamental 

particles is also derived and shown to be related to the gravitational force, although separated by an exponential 

difference in scale. 
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This review will also highlight one of the questions raised in the first paragraph, which is also an issue of quantum theory 

that only appears resolved in terms of a mathematical abstraction rather than a physical causal mechanism. 

 

Why do fundamental particles exhibit wave-particle duality and probabilistic characteristics? 

 

We might then follow this question with another that remains an open issue within relativity, although within a wave 

model we might question the terminology of a particle. 

 

What is the mechanism by which particles produce curved spacetime? 

 

Within the generalisation of these questions, we might perceive that the OST model is seeking a more causal model, 

founded on a physical explanation rather than mathematical abstraction. Of course, whether this is realistically achieved is 

one of the purposes behind the entirety of this review process. As such, we shall proceed with the next paraphrased quote. 

 

p.1: The idea is that all particles, fields and forces are just different aspects of 4 dimensional spacetime. If this 

assumption can be proven correct, it has a great deal of appeal. It would unify not only the forces of nature, but also 

the 17 particles of the standard model would all be related because they would be different excitations of the single 

spacetime field. 

 

This review of ancillary papers is being presented as an annex to the OST model, as described within a 404-page book and 

while it might try to avoid referencing too many equations, some exploration of the mathematical detail is required in 

order to investigate the assumptions being made. However, many of the equations presented are predicated on constants 

associated with the ‘Planck scale’ - see link for basic introduction. However, for the purposes of this discussion, it will 

simply be stated that a Planck system of units is built on 3 physical constants [c, h, G], which when combined can lead to a 

multitude of variables as defined and used by the OST model. However, this system of units also leads to the speculative 

idea of some fundamental granularity to spacetime, which if modelled as a series of harmonic oscillators might explain the 

propagation of waves as the fundamental process by which energy is propagated through space as a function of time. 

 

Note: Aspects of this discussion have already been reviewed – see Energic Spacetime and Planck Particle references 

for more details. 

 

Today, it is recognised that there is a huge discrepancy between the energy-density defined by quantum theory and 

general relativity, where the latter appears to be supported by the observational estimates of cosmology. This difference is 

estimated to be in the order of 10122 based on a figure of 10-9J/m3 in comparison to the 10113 J/m3. To paraphrase the 

author. 

 

p.2: If we assume the universe is only spacetime, then we cannot simply ignore the implied energy density of the 

vacuum of space. Therefore, rather than declaring that this large vacuum energy must be eliminated, by 

renormalisation, we might accept and quantify the fluctuations of spacetime that result in this vacuum energy 

density. 

 

This line of thought then leads to what appears to be one of the fundamental assumptions of the OST model, which is 

again paraphrased as follows.  

 

p.2: The one way that the vacuum might possess energy is as oscillating distortions of spacetime, analogous to the 

previous idea of a field of harmonic oscillators. However, the amplitude of these distortion or waves would have to 

be small because large amplitude waves would be detectable and violate conservation laws. However, the 

uncertainty principle does allow waves to exist in spacetime provided that the amplitude of these waves is so small 

that they are essentially undetectable. For if these waves were detectable, they would introduce noise into any 

measurement of distance and time. The question of the theoretical limit to the accuracy of a distance might be 

associated with the Planck length and, if undetectable, might be allowed. Likewise, Planck time would represent a 
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minimum detectable unit of time. Collectively, these properties of spacetime would not only be allowed by the 

uncertainty principle, but help explain it. 

 

It might be important to highlight that the previously paraphrased statement is still outlining assumptions, not proven 

facts. In the summary above, we might perceive two distinct assumptions of importance. First, relates to the OST wave 

being subject to the Planck scale, such that they would be allowed by the uncertainty principle. While the restriction of the 

wave amplitude to the Planck length might be a reasonable assumption, it would not put any restriction on spatial 

wavelength associated with a sub-atomic wave-particle assumed to exist far above the Planck scale. However, the premise 

of the following paraphrased statement is not really understood at this point. 

 

p.3: Since an objective is to construct fundamental particles out of waves in spacetime, those waves must be able to 

affect proper volume and the rate of time. This is said because the ‘mass’ of a particle is assumed to affect the rate 

of time and proper volume in the surrounding spacetime. If this model is going to explain this effect, it is most 

reasonable to first explore the possibility that particles are made of waves in spacetime that modulate both the rate 

of time and proper volume. 

 

First, we might question the terminology of ‘mass’, if a wave model is primarily related to an energy density within some 

given volume. Of course, any suggestion that the mechanisms within a spacetime wave might affect proper volume might 

also affect the perceived energy density. However, it is unclear whether the statement above is being made in the context 

of both special (SR) and general (GR) relativity, where velocity and gravitation can lead to the concept of proper time [τ] 

and proper length [σ]. Generally, these concepts relate to the measurement of time and length in a frame of reference in 

motion or within a gravitational field with respect to another observer. As a consequence, the effect of length contraction 

and time dilation are not perceived within a reference frame, but rather with respect to some external or ‘coordinate’ 

observer in both SR and GR. As such, it is unclear how these effects are being described within the reference frame of the 

wave itself. Finally, there is some confusion over the concept of proper volume, which we might assume would be a 

function of spatial length, not time, but where SR and GR only affect one of the spatial directions, in different ways, along 

the axis of motion or gravitation.  

 

But what type of wave is being discussed? 

 

Up until this point, there has been no real description of the spacetime waves being associated with the OST model, such 

that we might use the following statement as a broad introduction: 

 

p.3: If dipole waves existed in spacetime on the macroscopic scale, they would violate the conservation of 

momentum and the conservation of energy. However, QM permits dipole waves to exist in spacetime provided that 

the displacement amplitude is limited to the Planck length and Planck time. In the spacetime field model being 

developed will assume dipole waves in spacetime with the Planck amplitude limitation.  

 

There appears to be little substantive discussion of dipole waves in QM, other than in the context of electromagnetic 

dipoles associated with electric charge. Without further references, the restriction of the wave amplitude appears to be an 

assumption of the OST model itself, while the reference to Planck time is unclear in terms of how time becomes a causal 

mechanism in the OST model. For example, if we accept the wave amplitude is constrained to the Planck scale, but the 

resulting dipole wave forms the basis of a ‘particle’ far above the Planck scale, surely the net effect of this energy 

disturbance of spacetime would exist and be observable on the sub-atomic domain. However, these issues will simply be 

tabled at this stage and we will move to the next statement. 

 

p.3: To test the contention that ‘zero-point energy (ZPE)’ is a Planck amplitude dipole waves in spacetime, we will 

start with an equation that gives the intensity [I] of a wave with amplitude [A] at angular frequency [ω] propagating 

in a medium with impedance [Z]. 

 

 Spacetime Model of a Particle 
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p.4: To explain the proposed model of a spacetime particle, we will make an analogy to a superfluid, e.g. a 

Bose-Einstein condensate. When angular momentum is introduced into this condensate, the bulk of the superfluid 

does not rotate, rather the angular momentum is broken into small rapidly rotating vortices, which each contain [ħ] 

of quantized angular momentum. These vortices are then surrounded by the superfluid which is not rotating. By 

analogy, it is proposed that a fundamental fermion, e.g. electron, is a rapidly rotating Planck amplitude wave in 

spacetime with [ħ/2] of quantized angular momentum. It is confined and isolated by the surrounding sea of Planck 

amplitude waves, which lack angular momentum. More specifically, a fundamental fermion with internal energy 

[Ei] is proposed to be a Planck amplitude wave propagating at the speed of light [c], but circulating within a 

spherical volume one Compton wavelength [λc] in circumference. 

 

While the paper then goes onto introduce equations (7,8,9), these are now generalised in [1], which highlights the 

equivalence of the Einstein and Planck energy equations that eventually lead to the expression for the Compton 

wavelength [λc]. 
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Having established these general terms, the paper also introduces the idea of a strain amplitude [As], which has previously 

been discussed under the heading of ‘Impedance of Spacetime’, but will now be restated as follows. 

 

[2] ( )P
S P P C

C

L f
A T c T f

c

 
= = = 

 

 

 

Note: While many references prefer the use of angular frequency [ω], [2] retains the use of frequency [f] because it 

eliminates the need for the bar-notation on wavelength [ω] and highlights that there is no specific ‘angular’ motion 

implied in this description. However, the use of angular frequency is associated with the rotational rate, when the 

circumference is equated to the Compton wavelength – see [3] for clarification. It is also highlighted that the 

previous Impedance of Spacetime discussion also raised some anomalous issues with the units when adopting the 

idea of a strain amplitude as a dimensionless parameter. 

 

Based on the note above, [3] below clarifies the use of angular frequency [ω] in the current discussion. 
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Having made the clarifications in [2] and [3], we might highlight another significant statement of the OST model. 

 

p.5: Angular momentum that originated at the Big Bang is isolated into [ħ] and [ħ/2] quantized units. While angular 

momentum cannot be destroyed, only specific combinations of wave amplitude and rotational frequency achieve 

stability through the interaction with the surrounding spacetime field. These few amplitudes and frequencies that 

are stable or semi-stable are the fermions and bosons of the standard model. They can propagate through the 

superfluid spacetime field without energy loss. The previously mentioned 10120 discrepancy in the energy-density of 

the universe between GR and QM is proposed to be the difference between the average energy density of fermions 

and bosons, which possess quantized angular momentum and the energy density of the Planck amplitude waves, 

which lack angular momentum and form the spacetime field. 

 

 Energy of the Particle Model 
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At this point, we might attempt to replicate and discuss some of the particle model tests. The first is predicated on whether 

the OST model is compatible with the energy of an electron. However, this discussion will start by reiterating some of the 

basic energy assumptions following on from the Einstein and Planck energy equations. 

 

[4] 
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Based on [4], we might realise that any determination of the mass of an electron [me] must also determine the Compton 

wavelength [λC]. As such, we might substitute the estimated mass of an electron, i.e. [me=9.11*10-31kg], into [4]. 
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By the circular logic stemming from the electron mass, we have simply shown how all the expressions in [4] provide 

consistent numeric values that defined the energy of an electron in various ways. However, section-4 also introduces 

another equation, as shown in [6], which it assumes will provide an alternative energy solution to [5], which is not 

predicated on the mass of the electron. 
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This equation is derived from the wave intensity equation discussed in the previous discussion of Impedance of Spacetime 

based on the following expression, i.e. 

 

[7] I kA Z2 2=  

 

Note: The logic bridging [6] and [7] proceeds on the basis that a wave propagating with velocity [c] with power [P] 

exerts a force [F=P/c]. However, the force [F] exerted by a wave with amplitude [A] and angular frequency [ω] 

propagating with velocity [c] in a medium with impedance [Z] over area [m2] also equates to an energy-density [U] 

of the energy [E] propagating at [c] in a volume [V] leading to [6]. 

 

Having outlined the logic leading to [7], we need to define the values of the various parameters in [7] in order to calculate 

the energy [E] and compare the result with [5] 
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While the values of the variables in [8] might appear quite different to the values of the variables in [5], we might realise 

that Compton angular frequency [ωC] has still been derived from the electron mass [me]. If so, most of the variables in [8] 
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are still linked to the estimated electron mass [me] in [5] and a possibly circular logic surrounding so many of the Planck 

constants – see Planck units for more details. Therefore, it is possibly not so surprising that after substituting the values in 

[8] back into [6], we get a result that compares with [5]. 
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Note: One of the major concerns with the proof being offered up in support of the OST model is the many instances 

of potentially circular dependency of Planck constants. Whether this concern is well founded is still an open issue at 

this stage. 

 

 Curved Spacetime  
 

To be honest, aspects of this section of the paper appeared problematic, especially when assumptions are forwarded 

without any other obvious references or wider explanation. As such, this review will only make some general commentary, 

which might be expanded in the main review.  

 

Note: There are many authoritative references on relativity, both special (SR) and general (GR), which can easily be 

found by any webs search. Therefore, the following Mysearch references should only be seen as an outline of these 

subject. An initial review of SR-1 and GR-1 can be found via the previous links, which were expanded in the context 

of the WSE model in two further sections, i.e. SR-2 and GR-2. 

 

The discussion of GR is often simplified around the formulation of the Schwarzschild metric, especially if only radial motion 

and equatorial orbits are considered, such that [dθ] and [dφ] terms can be ignored as in [10]. 
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Details of [10] can be reviewed by making reference to an earlier discussion of the Schwarzschild metric and Coordinate 

Radius that explains the form of [Rs/r], i.e. the Schwarzschild radius [Rs] and coordinate radius [r]. Without over analysing 

the form of [10] too much at this stage, we might perceive the effects on time and space with respect some distant 

observer in flat spacetime by substituting [r=2Rs] back into [10]. 
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There is a suggestion in this example that the tick of the clock within a gravitational field would also be subject to time 

dilation, similar in scope to SR. However, unlike SR, the Schwarzschild metric suggests that observed length would expand 

in the direction of increasing gravitation, although velocity of the frame in question would still cause relative contraction 

due to SR. While the effects of time dilation might be proved to be a persistent effect - see Paradoxes for more details, the 

persistence of length contraction or expansion has always proved more of a problematic concept – see Debated Issues or 

Relative Summary for more details. In this context, repeating [11] with [r=Rs] may simply underline the extent of this 

problem.  

 

Note: The effect of length contraction or expansion appears to act differently in SR and GR. While the OST model 

might reasonably model space being subject to Planck scale distortions, which support wave propagation, the scope 

of this Planck effect appears to be very different to the macroscopic effects implied by GR and in cosmology. In GR, 

space and time appear to be subject to large-scale curvature around a given energy-density, e.g. mass [m]. Of 

course, in big-bang cosmology, the expansion of the universe is predicated on the assumption that each unit volume 

of space has been subject to various expansion rates throughout time. 

Further review of relativity within the OST model will be deferred to the review of chapters 2, 3 & 8. Therefore, we shall 

simply pursue some general commentary on the rest of this section. 
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p.6: The spacetime field has finite characteristics such as a maximum frequency, a maximum strain and a maximum 

energy density. Therefore, it follows from these boundary conditions that spacetime should be a non-linear medium 

for wave propagation.  

 

The issue of the linearity or non-linearity of spacetime is another of those problematic issues. As far as the field equations 

of GR are concerned, spacetime is non-linear, although Maxwell's equations are linear in their description of electric and 

magnetic fields, and charge and current distributions. Likewise, aspects of Schrödinger's wave equation are also linear, 

although this statement can be very dependent on the mathematics used, where linearity in quantum field theory might 

be disputed.  

 

p.6: The fundamental particle model, e.g. a rotating dipole wave, produces a long-range disturbance, e.g. standing 

waves, in the surrounding spacetime field. If the spacetime field is a non-linear medium, then waves in spacetime 

should have both a linear component and a non-linear component. The spacetime particle model has a strain 

amplitude [As] at distance [r=λC].  

 

While the idea of rotating dipole waves, i.e. rotars, being a source of ‘long-range disturbance’ appears to be a logical 

extrapolation of the OST model, exactly how these disturbances aggregate into standing waves is not clear. However, we 

might initially assume that there are two aspects of these ‘disturbances’ that interact within the spacetime having no 

angular momentum and other rotars with angular momentum. The paper then forwards the assumption that these waves 

might be generally described by a second-order wave equation that has a non-linear second term as shown in [12]. 

 

[12] ( ) ( )( )A t A t A t A t A A t
2 2 21

( ) sin( ) sin( ) sin( ) cos 2
2

   = + = + −  

 

While the expansion of the second order term is slightly different to the paper, it is generally compatible in form, although 

we might still question whether [12] is a realistic assumption of a wave model operating within the near-chaotic 

fluctuations of quantum spacetime. Equally, the following quote that follows this equation in the paper presents some 

further assumptions that are not really explained or understood within this review.  

 

p.7: This nonlinear component, shown in [12], reveals a non-oscillating term [A2] and a term that is oscillating at 

twice the Compton angular frequency [ω]. This oscillating component of gravity is essential for the generation of 

curved spacetime and is a prediction of this spacetime model of gravity. However, this oscillating component is not 

measurable and will not be discussed further. 

 

The logic that might support the assumptions in the previous quotes is not really understood at this time, such that no 

further commentary can be made. Likewise, not understanding the assumptions that then lead to the definition of [AG] also 

makes the review of section-4.3 a questionable exercise, while section-4.4 addressing the unification of forces has 

previously been outlined in the review of another paper. Therefore, further review of the ideas outline in this paper will be 

deferred to a review of the OST book, but will end with another slightly paraphrased quote from the author. 

 

p.16: A model of a fundamental particle, i.e.a fermion, has been suggested as a rotating dipole wave distortion of 

the spacetime field. This dipole wave in spacetime is propagating at the speed of light [c], but is confined to a 

spherical volume one Compton wavelength [λC] in circumference. The rotation frequency is equal to the particle’s 

Compton frequency [ωC], where the radius equals to the reduced Compton wavelength [r=λC/2π]. An interaction 

with the surrounding spacetime field stabilizes this rotating wave. This fermion model has a quantifiable structure, 

i.e. amplitude, frequency, radius, such that it is possible to confirm that this particle model plausibly exhibits a 

particle’s energy, angular momentum, inertia and ability to appear to be a point particle. This proposed model 

would also create a ‘disturbance’ in the surrounding spacetime field, where the nonlinear portion of this disturbance 

appears to have an amplitude corresponding to the weak gravity curvature of spacetime. The linear portion is 
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proposed to be associated with the particle’s electric field.  

 

1.4.4 Spacetime based model of EM radiation 
 

In part, the opening introduction of this paper poses a question that is central to most wave models and then goes on to 

suggest that ‘the universe is only spacetime’. 

 

Is spacetime the single energetic field responsible for everything in the universe?  

 

p.1: Various field theories exist which postulate that each particle has its own field. In these models, particles are 

quantized excitations of a field. However, since the standard model has about 17 different fundamental particles, 

this approach implies the unappealing prospect of 17 different overlapping fields. Furthermore, this does not even 

include gravity because gravity is not part of the standard model. Therefore, exploring the possibility that 

everything in the universe is constructed out of 4-dimensional spacetime requires the starting assumption that there 

is only one fundamental field which is 4-dimensional spacetime. 

 

Sections 2 and 3 cover the issue of the energy-density of general relativity (GR) and the quantum vacuum, which might be 

summarised in terms of an earlier Planck particle discussion. Section-4 then introduces the impedance of spacetime, while 

sections 5 and 6 consider the issues of the charge conversion constant and photons – see Charge and Photons for outline 

details. As aspect of this paper have already been outlined, we will start this review at section-6 as it discusses the issue of 

photons in maximum confinement, which is defined as follows: 

 

p.6: We will attempt to develop a model of a photon and an electric field by starting with the simplified case of a 

photon confined to the smallest volume that will support the photon. If we make an optical resonator with two 

parallel reflective mirrors, we know that the minimum resonant separation between these mirrors would be a 

half-wavelength [λ/2]. The minimum diameter waveguide that will transmit circularly polarized light is slightly 

larger than [λ/2]. If we combine these ideas, we would have a waveguide approximately [λ/2] diameter with flat 

reflectors separated by [λ/2] and oriented perpendicular to the waveguide axis. This will be called a ‘maximum 

confinement resonator’ and it will be used to simplify the calculation of the properties of a photon. 

 

Without repeating all the details, the description proceeds on the assumption that any energy that might be attributed to a 

photon must be defined by the electromagnetic field held in confinement, which might be approximated by the following 

simplification, which uses frequency [f] and [h] rather than [ω] and [ħ]. 

 

[1] 2 3 4

2 3 2 3 3 3

1
[ ]

E m kg kg hf f hf
Energy density U hf

V s m ms c c

    
= = = = = =           

 

 

With reference to the previous Impedance of Spacetime discussion, we might re-establish the equation for wave intensity 

[I] and extend the form to show its relationship to energy-density as stated in [1] 

 

[2] Energy I kA Z hf
I kA Z velocity U v U

Volume v c c

2 2 4
2 2

3
* *


= = =  = = =

 

 

Of course, we might transpose the expressions in [1] and [2] to provide a wave orientated energy equation. 

 

[3] kA f Z
Energy Intensity volume V hf

c

2 2

* *= = =  

 

Now based on the OST model definition of [A] being a dimensionless strain value and [ZS] having the units of [kg/s], we 

might solve [3] for [h] and determine its units by way of a cross-check.  
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[4] ( ) fZV kg s m kg
h kA m

c s s m s

2
2 31
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Without refuting the logic of [4], a similar result has previously been highlighted based on space being modelled as a 

harmonic oscillator subject to Hooke’s Law, i.e.  

 

[5] ( ) kgm kgm
Energy KA mf A Joules hf s

ss s

2 2
2 2 2

2 2

. . 1   
= = = = = =    

   
   

 

 

It might also be highlighted that the result in [4] can be obtained if amplitude [A] has the units of metres and [ZS] is given 

the units of [kg/m2s], which might be shown by equating [3] and [5], noting that [k] in [3] has no units. 
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p.7: This equation seems to imply that a photon must have a particle-like property. However, if a photon is only a 

wave, then it seems as there should be an amplitude [A] somewhere within the [E=hf] expression. For example, it 

should be possible to have two waves of the same frequency [f] but different amplitudes [A] and therefore different 

energies.  

 

Could [4] and [5] be seen as a response as to why is there no amplitude term in the equation [E= ħf]?  

 

However, it would appear that some of the other assumptions made in this section, which underpin the OST model, do not 

necessarily have to be linked to the Planck scale. This position is supported by the fact that many of the wave equations 

adopted are derived from acoustical wave equations, which clearly do not operate on the Planck scale. Of course, this 

position is not precluding the assumption that the amplitude [A] cannot be restricted to the Planck length [LP], only that 

these equations do not mandate this restriction. As section-7 appears to continue along a logic predicated on the 

manipulation of Planck constants, centred on the Planck length [LP], this aspect of the review will not be pursued further at 

this point. However, the following question, raised by the paper, is tabled for consideration. 

 

What is an electric field? 

 

p.7: Physicists normally treat the subject of an electric field as if it is fundamentally unknowable. If the 

electromagnetic force is assumed to be transferred by the exchange of virtual photons, then sometimes an electric 

field is visualized as a cloud of virtual photons. However, even this is not a conceptually understandable explanation. 

What is a virtual photon? How can an electric field have measurable energy density if virtual photons cannot 

possess measurable energy? 

 

Section-8 addresses the ‘model of a freely propagating photon’ appears to be more of a statement of the problem space 

surrounding the concept of a photon caused by semantic ambiguity of the particle-wave duality in quantum mechanics. 

Unfortunately, the OST description appears to maintain aspects of this ambiguity in its answers to the following questions. 

 

How do the two entangled photons keep track of each other?  

How do they communicate the polarization and momentum information faster than the speed of light?  

How does the remaining entangled photon achieve the opposite momentum with the required accuracy? 
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Quantum Entanglement: 

Presumably, in response to the questions cited above, the OST model then forwards the following description of how 

quantum entanglement might be explained. The following diagrams are simplification of those presented in the paper, 

p.10, as it is not the goal of the review to examine all the assumptions being forwarded. 

 

 
 

The diagram on the left shows the central location of an annihilation of an electron-positron pair, which is estimated to last 

for about 1.25*10-10 seconds and results in the release of energy propagating outwards as a finite shell at the speed of light 

[c] to a distance of 1 lightyear. 

 

Note: It is highlighted that this shell is expanding in 3-dimensions such that we might assume the energy being 

propagated outwards in an expanding sphere is subject to the inverse square law. 

 

At this point, this description appears to be consistent with a wave model, as the location of a photon does not appear in 

the picture left. However, in the OST model, the idea of angular momentum originally associated with the 

electron-positron pair has to be conserved within the resulting wave structure outlined, such that it is still described as 

representing two entangled photons with angular momentum. Eventually, this expanding shell of energy ‘interacts’ with 

the ‘particle’ shown at the bottom of the diagram, where some of the energy is absorbed by the particle. The diagram right 

then attempts to illustrate the situation after the energy is absorbed by showing a dark-to-light shading that represents the 

relative wave amplitude, which is now being associated with the remaining photon. At face value, this photon would 

occupy the volume of space defined by the shaded area of the shell some 1 lightyear in radius. It can only be assumed that 

somewhere in this extended structure, a ‘photon’ exists that retains the angular momentum required by conservation laws. 

As there is much that is not understood about this model, such that a paraphrasing of the author’s words will be used to 

outline its salient features being described. 

 

p.11: After the absorption of one of the two entangled photons, the characteristic of the remaining photon become 

obvious. The previous figure right illustrates the remaining photon, which is a shell of waves that has expanded past 

the absorbing particle shown at the bottom. In this figure, the wave fronts used to illustrate the wave properties of 

the photons in the previous figure left has been replaced with a grey shading showing the relative amplitude of the 

waves in the remaining photon. Before the absorption of the first photon, the two entangled photons had the 

potential to give any momentum vector, any polarization and angular momentum with any rotational axis to the 

first absorbing particle. However, after the first entangled photon was removed, all that remained was the 

properties required to give the opposite angular momentum, the opposite linear momentum and the opposite 

polarization to the remaining photon. The wave structure of a single photon is a 3-dimensional Archimedes spiral, 

which carries the correct angular momentum. 

 

As indicated, the structural form of these entangled photons is unclear, both before and after the energy absorption by the 

first particle, even though this wave structure is likened to a 3-dimensional Archimedes spiral. For if the annihilation energy 

is described as an expanding series of spherical wavefronts, 1 lightyear in radius and approximately 4cm thick, it is unclear 

where in this volume, the assumed photon structure exists. 
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However, the following description of a superluminal collapse of the energy within the expanding shell appears to be highly 

speculative, even within the current context 

 

p.12: The collapse of the single photon’s energy and angular momentum is depicted by the arrows shown in the 

figure above. These arrows indicate that the collapse proceeds along the circumferential route defined by the 

envelope of waves. This is an internal collapse happening within a single photon. The photon does not experience 

time and apparently this collapse can deposit angular momentum and energy happens faster than the speed of 

light. No information can be communicated faster than the speed of light by this superluminal collapse of the 

structure of a photon. 

 

While the author believes this model has ‘a great deal of appeal’, this outline review has struggle to understand whether 

the causal mechanisms can really be understood within the general context of a wave model, when the duality semantics 

of a wave-particle photon appears to be retained.  
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This appendix will attempt to discuss the energy associated with a rotar. While chapters 5 and 6 in the OST book considers 

numerous equations associated with this concept, this appendix will simply attempt to discuss a derivation of the wave 

energy equations based on the concept of wave intensity [I] in some additional detail. 

 

[1]  
3

*
*

power energy energy kg
I wave velocity

area area time volume s

 
= = = = 

 

 

 

In [1], we see an initial definition of intensity [I], which is then expanded in terms of an energy-density with velocity, such 

that it might be supported by a wave model. However, it is unclear how this basic equation might be applied to a rotar, 

which has rotational angular momentum around some radius [Rq] that is correlated to the Compton wavelength [λC] of an 

electron. In the context of a wave model, we might also assume that this wave must have an amplitude [A] that is 

proportional to an energy displacement in the media of the wave propagation, where the propagation velocity equals the 

speed of light [c].  

 

Note: Based on the introduction above, the amplitude [A] is assumed to be a distortion of space from some 

equilibrium point. As such, [A2] would be proportional to potential energy [Ep] and where [A] is assumed to be 

constrained by the Planck Length in the OST model. Based on the OST description of a rotar, the circumference of 

rotation corresponds to the Compton wavelength [λC], such that it has a radius [Rq=λC/2π] and velocity [c=1].  

 

So, as outline, wave intensity [I] is related to the density of the propagation medium plus the wave velocity [v], frequency 

[f] and amplitude [A] of the wave. However, the proof of this statement requires a fairly lengthy derivation, which is why is 

has been placed in this appendix, although this derivation is clearly important to any review of the OST model. For the 

purposes of the derivation, we shall assume that the wave propagation media is a series of simple harmonic oscillators, 

where the energy of each oscillator is defined by its potential and kinetic energy that, on average, can be equated to either 

twice the kinetic [Ek] or potential [Ep] energy. This derivation chooses to use the classical equation for kinetic energy. 

 

[2]  
2

2* 2 ;
2K
mu

average energy E where m mass and u oscillator velocity
 

= = = = 
 
 

 

 

The definition of velocity [u] is not related to the velocity [v] of the wave, but rather the oscillating velocity of the harmonic 

oscillator, i.e. a point in space. In this context, we might associate the amplitude [A] of the wave to some offset distance 

[y], which if differentiated against time would represent velocity [u]. In [3], the amplitude of the wave is defined in terms of 

a sine function, where amplitude A(t,y) is a function of frequency [f] and wavelength [λ]. 
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Based on the form in [2], we need to square the velocity [u] as follows: 

 

[4]  2 2 2 2 24 os 2
y

u f A c ft 


  
= −  

  

 

 

However, in order to complete the basic definition of kinetic energy in [2], we need to consider mass [m] in terms of a 

density [ρ] defined by a volume [V]. In terms of the oscillator model, the volume [V] is defined by a surface area [AS] and 

the wavelength [λ] passing through it, such that mass [m] can be redefined as follows: 

 

[5]  
Sm V A  = =  

1.5 Appendix C: Energy of a Rotar 
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It is highlighted that [5] is now accounting for volume [V], but where we might recognise that the volume of a rotar is 

defined by a single wavelength [λ=λC]. However, the offset amplitudes of all the oscillators are moving with different 

velocities [u] within this volume, which requires the integration of the kinetic energy equation over the wavelength [λ]. 
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As the rotar is a cyclic system, we can set time [t] to zero as long as we integrate over wavelength [λ], such that [6] can be 

reduced to [6] below. 
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So, based on [7], we might finalise the expression for kinetic energy [EK] averaged over one wavelength [λ] as required by 

the OST rotar model as shown in [8] 

 

 [8]  2 2 22
2K SE A f A


 =  

 

At this point, we might remind ourselves of the starting point in [1], which provided the definition of wave intensity [I] in 

terms of power per unit area, where power is energy per unit time and energy has been derived on the basis of [2EK]   
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In addition to tidying up the result in [9], we might also consider that the wave speed would correspond to [v=λ/time=λf], 

such that we might rationalise the form in [9] to [10] below. 

 

[10]  2 2 2

3
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kg
I f A v

s
 = =  

 

However, having now provided a derived rationale for wave intensity [I] in [9], we possibly need to modify the form in 

order to be compatible with its use within the OST model, where the equivalent of [10] is shown in [11] below and then 

explained.  

 

[11]  2 2

3

kg
I k A Z

s
= =  

 

Broadly, the form in [11] assigns all constants to the variable [k] and where frequency is converted to angular frequency 

[ω=2πf]. However, there is still the new variable [Z], which the OST model describes as the impedance of spacetime. As a 

general introduction, this impedance might be quantified in terms of the pressure resistance of the wave media to a wave 

velocity, as per [12]. 

 

[12] 
2 2
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However, the substitution of impedance [Z] in [11] replaces the density [ρ] and velocity [v] in [10], although the resulting 

unit are compatible with [12]. 
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[13] 
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So, the derivation now outlined appears to broadly align to the description of the OST model. However, the first section of 

the derivation was essentially describing a linear wave propagation through a media, while the OST rotar model is 

describing a circular wave propagating through spacetime with velocity [c] at a radius [Rq=λC/2π]. As such, we might 

assume that this rotar wave structure is subject to a centripetal force, which might be quantified as follows.  
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Like quantum theory, the OST model assumes that each harmonic oscillator can have a maximum frequency equal to the 

Planck angular frequency, i.e. 1.9*1043s-1. As such, it suggests that spacetime has an energy-density approximately equal to 

the Planck energy density, i.e. 4.6*10113J/m3. If so, this huge energy-density might explain how the centripetal force 

associated with a rotar is constrained, which also leads to an angular momentum [L] as defined in [115]. 
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Finally, we might make some general comments about how this wave model has relevance to the review of the OST model. 

First, it appears that the intensity of a rotar waves, as per [10], would be directly proportional to the energy-density of the 

media. As a consequence of the wave media density, the rotar would also have a relatively large energy-mass and kinetic 

energy for its size, i.e. E=mc2 and ½mv2. From a wave model perspective, the amplitude [A] of a wave would correspond to 

the energy required to distort the medium of space. This energy has been previously been defined in terms of [16] and 

shown to be a function of both amplitude [A2] and frequency [f2], which is often lost when subsumed into the simplicity of 

[E=hf]. 
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While the harmonic oscillator model assumed corresponds to a point in space, which may have a minimum granularity on 

the scale of the Planck volume, these oscillations would support a wave frequency as a function of time. So, while the 

energy would be a function of frequency [f], the propagation velocity [c] of a wave would be a property of the wave media, 

such that the wavelength would be defined by [λ=c/f], if non-dispersive. We might also recognise, as per [9], the wave 

intensity [I] is also proportional to the wave velocity [v=c], such that intensity [I] might possibly be seen as more of a 

measure of the rate at which this energy is transferred. 
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