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An iinvestigation into a new theory of everything that discards current physics and starts from the 
viewpoint that our universe is generated by the complex behavior of the Enigmatic Stuff, which is 
independent of conscious thought. The only statement we can make about the stuff is that it can be 
considered to be a complex system and we can understand why our universe and its physics is the 
way it is by applying complexity science to the Stuff 
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Introduction 
For nearly forty years I have been researching into ways to re-couch physics using a simpler, more 

intelligible paradigm. This may seem a strange thing for a trained physicist to do, but I have always 

been uncomfortable with the potential for our current physics to describe the nature of that which 

gives rise to our perceived universe and its origin; and the lack of progress in producing a so called, 

‘theory of everything’ supports my scepticism. In my view current physics does not need, ‘tweaking’ 

but needs to be set aside and for a new approach to be found that explains why we perceive the 

universe in the way we do and why we have ended up with our current physics . What follows is an 

introduction to the, ‘bare bones’ of a theory that I call, ‘The Theory of Enigmatic Stuff’, (TES) that 

tries to address my personal concerns. 

The Enigmatic Stuff - ‘the Stuff is complex and therefore I am’ 
Our universe is made of continually changing and interacting patterns of what I call, ‘Enigmatic 

Stuff’. The stuff and the phenomena it creates gives rise to everything in our universe and for that 

matter, any other universe. Our perception of our universe is the result of chains of interaction of 

stuff that terminate in a complex phenomenon (of stuff) called consciousness.  

The Tenets of TES 
Tenet 1: The stuff is that from whose nature and complex behaviour the perceived universe has 

arisen. 

Our perceived universe and the non-perceived quantum universe is made up of, or generated by, 

the stuff and therefore everything we perceive is the result of vast and complex chains of 

interactions of patterns within the stuff. Everything that we measure and quantify is an interaction 

of stuff and not of the stuff itself.   

We can never understand the true nature of the stuff because our intellectualised concepts are 

based upon interactions within it, some of which are the source of our ability to perceive the 

universe and generate mental constructs of it. This means that concepts such as mass, electrical 

charge, electrons, protons or quarks are not fundamental characteristics or singular entities of our 

universe, but instead identify categories of specific interactions within the stuff that give rise to 

human perceived physical constructs of our universe.  

Tenet 2: The Enigmatic Stuff is a Complex System 

The stuff must be complex at certain scales otherwise it would be contiguously ordered and unable 

to sustain the complexity that we observe. The complex behaviour of the stuff accords with our 

understanding of the general characteristics and behaviours of complex systems.  

The only thing we can be sure of is that the stuff either has had, or continues to have a complex 

behaviour. Given that the stuff is a complex system we can abstractly analyse the stuff using ideas 

from complexity science and look at how general characteristics and phenomena of complex 

systems may lead to a universe as we perceive it from within the system. 
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Tenet 3: Consciousness is a phenomenon generated by the stuff.  

This is true unless the stuff IS consciousness in which case we need to consider a completely 

different theory. It may be that consciousness to some extent is generated by behaviours of the stuff 

with which we cannot interact.  

Tenet 4: The stuff exists independently of consciousness.  

This is true unless the only property of the stuff is consciousness. If true properties of the stuff have 

led to the emergence of consciousness, then stuff must exist independently of consciousness. In 

other words if all emergent consciousness ceased to exist within the stuff there would still be 

complex behaviour, although this would not be consciously manifest.  

Defining Realities 
  
The complex behaviour of the stuff defines two distinct realities: 
  

 Perceived Physical Reality - Our physical reality is born of complex chains of interaction 

within the stuff that terminate in a complex phenomenon of conscious perception. This is 

the reality that is modelled by our mathematics and that is interpreted by physics as a set of 

physically constructed objects and mechanisms. Physics is a classification of types of 

perceivable interactions within the stuff. Our construct of 'mass' and 'charge' are NOT 

physical characteristics of an objective reality; they are just the resulting perceptions of 

specific types of interaction. 

 Objective Stuff Reality - The objective stuff reality is the sum total of the physical reality and 

all interactions that are incapable of terminating in a conscious perception. The objective 

reality of stuff continues to exist in some unknowable form without the conscious 

phenomena. Asking questions regarding the material nature of this objective universe are 

meaningless as looking outside of the stuff has no meaning and ‘looking’ means interacting, 

which results in the perceived physical reality. 

As I have already mentioned I assume that the stuff exists independently of any conscious pattern 

created within it so the stuff, being a complex system just does what it does with little recourse to 

conscious adaptation of change within anything but a very localised region. In essence we are an 

infinitesimal perturbation is an infinitesimal region of the stuff. 

Useful Analytical Tools 
This section identifies useful tools that will be used the carry out a general analysis of the stuff and 

its dynamics. 

The Idea of Conceptual Derivatives 
All the constructs we have are intellectual creations of the human mind based upon perceived 

interactions within the stuff. Therefore every construct associated with current physics and 

complexity science can be said to be derivatives of one or more pure characteristics of the stuff. I 

will try to only consider what I would term first conceptual derivatives. For example our perceived 
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space is fundamental to our universe and is a first derivative of some pure aspects of the stuff. 

Velocity may be a mathematical first derivative of our space with respect to our time but in context 

of the stuff perceived velocity is a second derivative construct as it relies upon our first derivative 

constructs of space and time. Therefore I cannot use the construct of velocity when describing the 

stuff. 

In general I will use the term, 'pure' because we can never know the true nature of these 

characteristics as we only infer behaviour through interaction within the stuff and cannot observe or 

measure such pure characteristics from any other viewpoint. This means that 'pure' denotes aspects 

of the stuff that are independent of consciousness and beyond perception.  

Brief Introduction to the constructs of Complexity Science 
TBA 

Stuff Visualisation 
It would be useful to be able to represent the various general constructs of the stuff, there 

relationships and their interactions. 

TBA 

Stuff-Space 
For the stuff to interact within itself there needs to be a relationship between components of stuff 

that defines a, ‘neighbourhood’; it is this relationship that we can call ‘stuff-space’. This stuff space 

may be very different in nature to what we perceive as our-space (see later). 

This is not a new idea as we already have example of 'spaces' that are potentially different in nature 

to our own perceived, ‘physical space’; these include mathematical spaces and the disconnected 

spaces of the physical location of electrical potentials within a computer and the relationship of a 

simulated space that may be encoded by the program. 

Stuff-space exists without any pattern being conscious of it and therefore constructs such as scale 

and pattern can only be applied in the most general way. 

The state of continuity of the stuff is an inherent characteristic of the stuff that influences, and to 

some extent limits the behavioural envelope of the stuff (its state space). We have problems with 

our analysis if the stuff is truly continuous (as opposed to being considered analytically continuous). 

Our understanding of the science of complex systems is not clear for truly continuous systems for we 

cannot envisage the dynamics of a system that is its own component with a singular boundary. 

The Enigmatic Stuff as a Dynamic Complex System 
The only definite statement that can be made about the stuff is that it can be described as a dynamic 

system that exhibits different aspects of the spectrum of complexity across stuff-space. 

In fact I now consider that, 'complexity' may well be the most fundamental construct in our universe 

or for that matter in any universe. Given this it would seem reasonable to analyse the stuff in terms 
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of our understanding of complex systems and using our understanding of the general concepts of 

complexity science. 

We define the constructs of systems and complex behaviour in terms of numerical and physical 

descriptors, but for the stuff there can be no such conscious descriptors. However as the stuff exists 

outside of consciousness it is assumed that the abstract construct such as pattern, state and 

component can still be applied even though we cannot describe these in any detail. 

I will assume that the stuff can, for analytical purposes be broken down into interacting components 

of various scales so components consist of a dynamic sub-systems of smaller scale components. Each 

component can be considered to be comprised of one or more pure properties of the stuff. The pure 

property content of a component can interact with the same pure property of other components; I 

term this an, ‘intra-property interaction’. A pure property may also be able to interact with other 

pure properties through a, ‘inter-property interaction’. It is the pure properties and their 

interactions that give rise to regional instabilities, dynamics and hence state change of the enigmatic 

stuff. 

I imagine the stuff as a mixture of different liquids with each liquid representing a pure property. The 

liquids interact within themselves and with other liquids to create complex and dynamic patterns.  

It may be that the nature of the stuff is in fact simple relative to the complexity of its evolving 

structures as we already know that simple systems and interaction rules can lead to highly complex 

behaviour. 

A component of stuff has, ‘pure’ and unknowable states that are related to the pattern of its sub-

components and associated pure properties and the pure state of any component is some 

conglomerate of its sub-components. 

To have any concept of component or pattern I assume the following: 

 A relative relationship between components. Without such a relationship pattern and 

components fails to have meaning. This, ‘stuff-space’ does not have to accord with our 

construct of space as we can already envisage other spaces such as numerical spaces or 

more generally ordered sets of objects. I will return later to consider our perception of space 

but it is worth noting that conscious pattern is an encoding of some perceived interaction(s) 

onto a perceived construct such as space, number or time. 

 Boundaries. To understand pattern or component each must be bounded and this would 

suggest that the stuff would require one or both of the following to be the case. 

 There are multiple types of interaction that enable regions in stuff-space to have 

interactions that are dominant over others and hence create boundaries. 

 There is one interaction but its influence has dependencies on the current state and on the 

relative positions of the unitary components within stuff-space. 

Although complex systems can show large scale coherent behaviours we have to assume that all 

such behaviour is due to the propagation of influence from interactions at the smallest possible 

scale. I want to introduce the concept of the 'unitary' component’ of stuff. This is a component that 
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may have a simple state due to a highly ordered internal structure or have an internal chaotic 

dynamic. In either case it may be possible for interactions between components at the unitary scale 

(in stuff-space) to give rise to highly complex behaviours and structures whilst causing minor 

meaningful perturbations within such unitary components and hence maintaining their own 

structure and characteristics. 

Larger scale patterns may have a level of cohesion that enables the pattern to maintain its state 

within a narrow envelope (attractor space) even under external perturbation. 

It is the formation of bounded patterns within bounded patterns that give rise to the concept of 

scale through measurement. 

The fundamental system characteristics of non-linearity, feedback and component interrelationships 

can lead to varying instability of each component causing it to change its state. It is this instability 

that causes the system to lurch from one recursive pattern to the next. This dynamic continues 

without the need for conscious perceptive patterns. 

Concerns 
I am aware of a couple of concerns regarding my view of stuff dynamics and its analysis: 

 The way in which I will discuss the dynamics of the stuff is more suggestive of it being some 

sort of continuum and not for example a nodal network. However it may be that properties 

of the stuff have evolved into such a network. Being a complex system minute changes in 

the nature of the stuff can dramatically change its behaviour and I am not sure how 

generalised my analysis may be. 

 I am assuming a pattern (wave) based dynamics as opposed to an object based one. By this I 

mean that if we measure the trajectory of an electron at two points we can assume that it is 

either the same physical manifestation that has moved through space and it is the electron 

that is the fundamental object. The other view is that each measured electron is in fact just a 

specific perturbation in a spatially extended pattern and it is the pattern that is the 

fundamental object. In my analysis I am assuming the latter. 

A Visualisation Aid 
To aid in clarifying the dynamics of such a generalised system I use the following diagrammatic form. 
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Here we have two components of stuff (A and B), each consisting of two pure properties of the stuff 

(property 1 and property 2). 

These components have an intra-property interaction which is an interaction of the components of 

the specific property. 

Where the properties of the components are coincident in stuff-space there is an inter-property 

interaction between the components of property 1 and property 2. The perturbation caused by the 

inter-property interaction is propagated through each property by its intra-property interaction. 

The resulting behaviour of each property is the confluence of these interactions. 

Stuff visualisation diagrams will be used to clarify specific scenarios to be discussed later. 

Open or Closed System 
My definition of the stuff assumes that it is everything and as a system we would have to describe it 

at its largest scales as a closed system where no influence passes across its ultimate boundary 

(whatever that means). Whether our universe can be said to encompass the entirety of the stuff-

space or just be a localised phenomenon will be discussed later. Any such localised and in some 

manner bounded sub-system within the Stuff would to some degree be an open system. This has 

implications for the assertion of laws of conservation. In the natural course of events any isolated 

(closed) system will tend toward equilibrium. 

Pure Inherent System Characteristics 
I assume that the Enigmatic Stuff must have, 'pure inherent system characteristics'. Like all systems 

it is these characteristics that ultimately shape and restrict the dynamics and complex behaviour of 

the stuff (bounded state/phase space). The nature of these characteristics is not dependent upon 

the behaviour of the system itself and is likely to be unchanging. The inherent characteristics are 

implicit to the very nature of the stuff. If a system does not have such characteristics then 

theoretically it is completely unrestricted and any perturbation applied to such a system would 

produce truly random behaviour. Such a system cannot theoretically be envisaged let alone 

modelled. 
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To my knowledge the behaviour of such a highly theoretical system has not been analysed. However 

to have microscopic dynamics there has to be interaction between its parts and so there is feedback 

and there is cause and effect. In the case of a system without inherent system characteristics 

positive feedback would have no natural constraints and hence complex oscillations would just grow 

exponentially. However the stuff is the sum total of its interacting components so there seems no 

concept of the growing perturbations breaking the system, however such breaking or fracturing may 

be conceivable in a manner that will be discussed later. 

Localised System Characteristics 
Sub-systems (components) can have localised system characteristics that are born of localised 

complex behaviours within the sub-system itself and also imparted to the sub-system by its 

surrounding environment. For the purposes of this analysis these localised characteristics are only 

defined at the largest scale of the sub-system being considered.  

The Basics of Stuff Interaction 
Complex behaviour is generated by the interactions between components. For us to analyse the 

stuff as a system we need to consider that it is made of bounded components that interact with 

each other and through interaction changes state. Each of these components is a sub-system that 

consists of smaller scale components and interactions between them. The relationships between the 

states of these components at a given scale constitute a pure pattern of stuff states. This is a pure 

pattern because it is one that is not realised through a conscious encoding. 

However for all systems the dynamics must ultimately originate from the smallest possible scale, 

that I term, ‘the unitary scale’. At this scale the interactions should be considered as aspects of the 

pure inherent characteristics of the stuff and these are termed, ‘unitary interactions’. In our general 

analysis of systems we choose a component with coherent behaviour and disregard fluctuations at 

smaller scales but this is always an approximation. 

It is assumed that pure properties may in some sense be coincident in stuff-space enabling a 

neighbourhood relationship, but this may not be the case in our perceived space (our-space). 

In the theoretical case of the stuff comprising of a single property with no inter-property interactions 

the intra-property interaction would be solely responsible for the propagation of influence through 

stuff-space. This would be similar to the evolution of a cellular automaton based upon a specific rule. 

What pure mathematics cannot model is feedback and this is a limitation and what is required is an 

iterative approach and this is why computation (and iterative maps) may be the way we uncover 

greater understanding. 

Propagation of Influence 
Each pure property has an intrinsic system characteristic that bounds the maximum rate at which 

the perturbation caused by instability can propagate through the property; this is akin to the 

viscosity of a liquid. The propagation of such an influence is dependent upon the following: 

 The intrinsic characteristic of the property. 

 The level and characteristics of interaction with other properties. Such interactions may 

otherwise reduce the propagation but also if the interaction is with another property that 
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has a greater rate of propagation then it may be possible for the perceived speed of the 

measured characteristic to be greater than that defined by the intrinsic characteristic. 

 The effect of the Mesh (to be discussed later). 

This rate of propagation may be related to, or separate from an intrinsic characteristic of the 

property that causes the decay of such perturbations. 

Interactions and Measurement 
All conscious measurements and observations are complex chains of interactions that end with the 

phenomenon of consciousness.  

I will consider that a measurement is initiated by selecting a ‘target’, which represents that which we 

wish to measure and a probe, which is a consciously selected and possibly prepared object that we 

will use to measure the target. 

The Target and Probe may be a complex pattern of stuff that consists of many interacting pure 

properties, however for simplicity I will assume that a measurement is between a target pattern of a 

single property and a probe pattern of a single property. These properties may be the same property 

or different. 

Below is a basic measurement visualisation model. 

 

The target and probe interact. The interaction changes the state of both target and probe and this 

perturbation is propagated through each pattern by the intra-property interaction. 

The propagating target pattern may interact with other environmental properties in its 

neighbourhood. I will usually consider that only the target and probe patterns interact. 

Eventually the propagated pattern interacts with a sensor system and a recording system that 

encodes the measurement interaction. At some point in this measurement system I would concur 

with Stephen Wolfram (Wolfram, 2002) that the structure of the propagated pattern is encoded by a 

'counting interaction’ that represents the result as a potential scalar magnitude.  

A further interaction enables the counting pattern to be encoded in a manner with which our human 

sensory patterns can eventually interact and finally be encoded as a 'conscious thought', which itself 
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is considered to be a phenomena of the behaviour of stuff that is associated with our human form 

(possibly not only the brain). 

It should be noted that it is likely that other properties are interacting with the target and probe 

causing ‘random’ noise to affect the quality and quantity of information imparted to the probe from 

the target during the initial interaction. 

Consequences of this model: 

 Only certain properties interact with each other so what is measured depends upon how 

you measure it. 

 What we measure depends upon how we measure it and the environment in which it is 

measured. 

 We cannot measure certain quantities with certain probes. For example you cannot measure 

electric charge using just massive particles (such as Neutrons). 

 A measurement event is so complex that its exact value may be uncertain, however this is 

not truly random but deterministically chaotic and repeated measurements are likely to 

have statistical determinism. 

 A measurement depends upon the time (our-time) over which the measurement interaction 

takes place. 

 The information gleaned from a measurement will depend upon the relative scale of the 

target and probe in stuff-space. 

 A measurement changes the state of that being measured. 

 The actual measured quantity will depend upon: 

o The interaction cross-section. 

o The initial conditions of the interaction 

o The neighbouring perturbations due to other properties 

o The nature of the propagation of influence for the target and probe. 

o The number of unitary interactions at each stage of the chain. 

o The relative scale in stuff-space of the target and probe patterns 

 The fact that we can obtain consistent measurement values suggests that at larger scales 

there is a level of coherent and robust patterns that ‘smooth out’ or ‘average out’ significant 

smaller scale fluctuation giving rise to consistent states. 

According to Bar Yam (Yam) a simplistic, structured or ordered resulting measurement is due to the 

averaging of rapidly changing microscopic states over the macroscopic measurement time (our-time) 

intervals (ergodic theorem) and averaging over microscopic spatial variations. This suggests that the 

interaction chain encapsulates this ‘averaging phenomenon’ and this is because we must capture 

and then perceive the measurement at a given set of scales that can represent a specific scale of 

pattern with the smaller scale recursive patterns being that which is averaged. When the scale of the 

changing microscopic states is comparable with the scale of the macroscopic measurement time 

there is little averaging and we measure the complex variations of these microscopic states, hence 

inherent uncertainty becomes part of the measurement. 

The central limit theorem that states that a set of independent random variables are added there 

normalised sum tends towards a normal distribution. In a complex system variables are not 
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independent as the state at any point depends upon the previous state and that of the interacting 

environment. However over measurement periods that are much greater than the rate of state 

change then in essence the system has forgotten its initial condition and hence can be approximated 

to being independent. This is another argument as to why we see statistical distributions for events 

measured over quantum time periods but measurements below this scale require measurement 

times that are approaching the natural rate of change of state of the stuff and at this point the 

central limit theorem breaks down. 

Unmeasurable Stuff 
Our perceived universe is intimately linked to the concept of measurement and observation. 

However the stuff enables there to be hidden influences on our universe that are not directly 

measurable: 

 There may be stuff properties that interact so weakly that we are incapable of extracting a 

measurable result from any interaction at any measurable scale.  

 There may also be uni-directional interactions between properties (remember this is the 

stuff and all our perceived rules may be broken) meaning that the hidden stuff may interact 

with the measurable stuff without an equal and opposite reaction. 

What do our measurements of the Universe tell us about the stuff 
From our perspective we perceive a universe of objects that are bounded and have are highly 

consistent in their measured values and this characteristic of our universe covers a wide range of 

scales. These objects are also observed (measured) to interact with each other in similar and 

consistent ways. Ike all complex systems, as we measure at smaller scales the micro-dynamics strat 

to have a significant effect (perturbation) upon the sub-system being measured until we reach a 

scale at which the behaviour is driven by external perturbations and its behaviour becomes highly 

uncertain. However if the uncertainty stems from consistent rules of interaction and dynamics that 

are bounded by inherent system characteristics then multiple measurements will lead to a statistical 

distribution of measured values. I have to assume that the complex behaviour of the stuff supports 

all of these perceptions and ask, what this tells us about the general behaviour and characteristics of 

the stuff. 

MESH TEMP (to re-order) 

Constructs of Mass and Energy and Their Duality. (NEEDS WORK) 
Energy is not a physical entity but a calculable value that remains constant before and after an 

observed interaction. Our construct of, ‘energy’ may well suggest a deep relationship between the 

pure properties, their interactions and the inherent physical characteristics of the stuff. 

The only variation in a pure property is the patterns that it creates and it is regions of such patterns 

that interact to initiate a measurement. During a measurement the interaction cross section will only 

be a proportion of the possible cross section of both probe and target. 

Perturbations at a scale that are uncontrollable as part of the measurement process mean that there 

is inherent uncertainty in the exact information transferred to the probe from the target. The micro 



D Marshall  04/04/2018 

Page 13 of 55 

effects of such perturbations are hidden at larger scales and inherent uncertainty becomes increased 

accuracy in the larger scale measurement. 

 

If we make two measurements that we associate with the movement of an individual particle then 

we can calculate the kinetic energy associated with that displacement. The measurements are just 

an interaction of patterns of stuff. All of the potential for all measurements is within the patterns of 

the stuff. 

An unmeasured interaction within a pattern of stuff is a potential measurement of, for example, 

mass and this is what we may term ‘potential energy’. When we make a measurement then we 

measure a mass but in some manner our measurement interaction is a human realisation of part of 

the entire (potential) interaction space within the stuff. Therefore it seems reasonable that we may 

consider that 'some energy' has been converted to matter as both concepts represent the entirety of 

the unmeasured interaction. 

Some experiments that I have been running to understand the complexity of pattern interactions 

also suggest that we view gravitational energy as the low density outer region of patterns of stuff in 

which we interact with high density regions to perceive matter. In essence gravitational energy is 

just part of the 'matter pattern' within the stuff and this can approach be extended to other physical 

properties such as charge and electromagnetic fields. 

Energy is our way of assessing the potential for matter to exist. If we measure it then it is mass and if 

we don't then the pattern of stuff still exists but we term it energy. Both of these constructs are 

different aspects of a single interaction and therefore it is not surprising that for a region of our 

space their combination represents the entirety of the interaction and in essence matter and energy 

are conserved. 

I have to address what is it that enables the instabilities and hence dynamics of the stuff? 

 

REFERENCE CA INTERATION EXPERIMENTS 

Dark Energy and Dark Matter 
Looking at the measurement scenarios discussed above there is the possibility that the stuff that is 

hidden in the boundary regions to some measurements can influence the stuff in the voids via an 

unmeasured pure property or through some type of boundary/void interface dynamic. In this case 

some measurement types may appear to be influenced by an unknown or, ‘dark influence’. 

There may also be a pure property with which the pure properties that encompass our universe 

cannot interact. This ‘dark pure property’ may interact with the Mesh in such a way as to cause a net 

expansion of the void boundaries and this may appear in measurement as a unexplained expansion 

of our-space throughout the universe. 
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The Mesh and Our Universe 
Let us assume that certain pure properties of the stuff undergo a well know and partially understood 

phenomenon of complex systems and that they reach a point of critical self-organisation and a 

fractal pattern is created that I will call, ‘The Mesh’. The exact nature of this fractal structure cannot 

be known but I assume that it is, fractal enough’ for it to look much the same at all scales and in all 

regions of stuff-space. Like all self-organised structures it will be robust against a level of 

neighbouring perturbation and autonomous in its generation and evolution. Like all patterns the 

Mesh must consist of boundaries that bound voids or regions of lower density of other mesh stuff.  

 

There is a problem with my application of fractal because our mathematical understanding of 

fractals would suggest that as the number of recursive patterns tends to infinity (which they need to 

be defined as a fractal) then the total void would tend to infinity whist the total boundary would 

tend to zero. 

One can consider that this pattern is part of the overall state of the stuff and as such other 

properties of stuff exist at coincident points in stuff-space within the mesh. 

For visualisation purposes one can imagine the stuff as a swirling mix of liquids with differing 

properties in which a large regular crystalline structure emerges from one of the liquids; maybe 

think of it as having a lower freezing point. The other liquids still flow through the voids and 

boundaries of the structure.  

I suggest that it is the spontaneous creation of the Mesh and the region of stuff space within it that 

constitutes our universe and that the Mesh leads to many characteristics of our measured and hence 

perceived universe. It may also be that the Mesh interaction with the other stuff that is coincident 

with it played a vital part in the emergence of many of the patterns within the mesh including 

ourselves and consciousness. In this section I want to explore how the Mesh may lead to many of 

our perceived measurements and hence the physical constructs that we use to describe our 

universe. 

The Mesh and the Perception of Our-Space 
The mesh is a structure of pure properties of stuff and these properties may or may not interact with 

the other stuff that is coincident with it. Now let us assume that in some manner and for some of 

these other pure properties the boundary quells the ability to interact with the boundary regions 

and the stuff trapped within it.  
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I will discuss ‘measurement’ in greater detail later but I can already assert that all measurement is a 

chain of interactions of stuff within the Mesh and possibly with the Mesh itself. We can now see that 

we can have two very interesting measurement scenarios: 

Firstly consider a measurement that is an interaction between pure properties that cannot interact 

with the Mesh but can interact with the other stuff coincident with it. In this case the measured 

space occupied in the measurement cross section is the entire region of stuff-space as the mesh is 

invisible. 

Now consider a measurement that is an interaction between pure properties that do interact with 

the mesh in the way described above. In this case the other stuff coincident with the boundary 

regions of the mesh disappear and the measured cross section of our space is a contiguous 

concatenation of all of the mesh voids. It is possible that this measurement of our-space would 

appear smaller in scale compared to that of the previous scenario.  

From these two scenarios we may develop a construct of space (our-space) that can be deformed 

depending upon what physical characteristic one is measuring. 

 

Classical and Quantum Realms 
In the measurement scenario where our-space equals the stuff-space then we have the potential to 

sample via interaction any state within the state/phase space of the region of the interaction. 

Therefore many measurements may show the characteristic to be continuous or classical in nature. 

However if the Mesh interaction is part of the measurement process then the phase/state space has 

regions of state space that are invisible to measurement and many measurement may show the 

physical characteristic of quantisation. As the scale of measurement increases for such quantised 

measurements the measurements would become more continuous in their nature. 

There are specific measured quantum physics behaviours that I believe can be explained by the 

Enigmatic Stuff. 

Quantum algebra and Hilbert Space.  

I have found that some experimental results can be mapped to a basic interaction and pattern 

algebra and if we investigate the phase/state spaces of the experiments than it may be possible to 

gain insights into why our quantum mechanics is encoded in the way that it is. This is discussed in 

quantisation and classical Physics. 
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Quantum Tunnelling and Entanglement.  

If a target property interacts with another property that does not itself interact with the probe then 

an identical probe may measure the result of the interaction at another point in space without there 

being a measurable propagation between the two measurements. This may be construed as having 

particles or measured behaviours that are entangled. In this case any interaction with the target 

property will be propagated in an unmeasurable way by the hidden property. A similar situation may 

also explain tunnelling effects. 

 

Spatial Coincidence 
Physics relies on the idea that phenomena can be coincident at a point in our space; for example we 

consider that a particle in an electric field has, at all points within the boundary of the particle an 

interaction between the particle and the field. Intuitively our-space is full of various fields and 

particles which at some times and at some points in our space must be coincident. Even having a 

quantum wave viewpoint the waves that represent everything that we can measure overlap. 

From the stuff space perspective this may be accounted for by the stuff at a point in stuff space 

having various pure properties, each of which could be envisaged as a distinct pattern. 

This spatial coincidence is one of the greatest problems with physics because at quantum scales the 

concept of our space is ill defined and inconsistent with relativistic space - time. This means that an 

explanation of the spatial coincidence of physical phenomena such as particles in a field cannot be 

made. However as I have suggested from the perspective of the stuff and stuff space this 

coincidence is not a pure characteristic of the stuff-space but a characteristic of the stuff having 

many pure properties. 

This would also suggest that it would not be possible to resolve the conceptual understanding of 

coincidence using our derived constructs of our space from quantum mechanics, relativity or other 

theories based upon them. 

All is Interaction 
We perceive the physical reality of our universe through complex chains of interactions between 

patterns of pure properties of stuff.  Naively we can view the stuff as a mixture of different fluids. 

Parts of each fluid interact with other parts to give rise to that fluid's particular behaviour (I call this 
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intra-property interaction). However parts of a fluid may interact with parts of other fluids and 

hence influence each other’s state (inter-property interactions). 

We can diagrammatically represent the stuff as a stack of horizontal lines where each line represents 
a pattern of a particular property of stuff in stuff-space (a component). A vertical slice through this 
stack represents a single point in stuff-space at which properties may be coincident. Patterns of 
properties will overlap and there will be intra-property interactions within a property and inter-
property interactions between them. As in all complex systems these interaction will be feedback 
loops that drive the complex behaviour of the system. It may be that certain properties do not 
interact with certain other properties and it cannot be assumed that all interactions are equal and 
opposite as that is an assumption based upon our limited perceived interaction within the stuff. 
 

 

 

The Nature of Interaction 
How is interaction mediated in the stuff? Well the simple model I have used in my experiments may 

suggest a method of mediation. 

If we consider each property as represented by a 1 dimensional CA then we could envisage another 

CA that links ident cells in each CA. This CA just propagates the state of the associated cell in each of 

the property CAs. When it reaches the CA that it is interacting with it just runs the interaction rule 

between the state that has been propagated and the state of the CA with which it is interacting. For 

the simple experimental set up the number of rows that separate the two CAs then defines the 

number of iterations that will occur before they interact. This suggest that the state a property of 

stuff is propagated to another location of that property through a orthogonal dimension, which itself 

is what could be termed an interaction property. The nature of this interaction property would 

define the latency between the interacting components. This may be a way in which we can assert 

that the rate of propagation of an influence through properties may vary. This would enable several 

effects to be measured. 

I added a latency to the interactions within my experiment to gain a view as to how this may 

compare to interaction with no or very small latency. The results indicated that the impact of the 

latency is very dependent upon the specific interaction. Some comparisons are shown below. 

Intra- property
Interaction

Component A Component B

Property 1

Property 2

1

2

Component B natural property interactions

Component A natural property interactions

Inter-property interaction
between property 1 and property 2
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If we increase the latency then we get a more regular probe pattern with less difference during the 

interaction phase. For the target we seem to get just less information propagated. 

 

Different Times 
I will consider two constructs of time; firstly there may be a time construct that is generated or 

required by the stuff to enable its dynamics. This, ‘stuff-time’ would be independent of 

consciousness. The second construct of time is that which we perceive and at this point I assume 

that, what I will term, ‘our time’ is not necessarily the same construct as stuff-time but it is assumed 

that stuff-time would play a part in the construct of ‘our time’ 

Stuff-Time 
My current view is that there are too many inconsistencies and contradictions in the idea that stuff-

time exists as either a pure natural system characteristic stuff or a property that has evolved within 

it. My preferred view is that there is no stuff-time; all that exists in the stuff is perpetual instabilities 

and if we attempt to set aside our ideas of our-time then we can envisage that at small scales of stuff 

there is just perpetual instability without stuff-time. At stuff scales that translate to our perceived 
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our-space scales that are greater than quantum scales then our measurement process causes some 

patterns to have cyclic behaviour that enables us to compare and sequence state changes and it is 

this that defines our-time. At what we term Plank scales the stuff’s behaviour, and consequently our 

measurements, become uncertain and we have no practical ability to experience our-time, although 

we can still theoretically compare state changes to our standard measures of the unit of time. 

Having said this I will still use the term of ‘time’ as a way of abstractly comparing the number of state 

change in for example two stuff properties or at different locations in stuff-space. This is a 

theoretical measure where I am counting the number of state changes so if in 10 state changes of 

one property there are only 5 state changes of another I choose to say that the rate of change in one 

is twice that of the other over the same period of time. This is in essence applying my definition of 

our-time to the stuff for the purpose of analysis. It does not mean that a stuff-time exists that is 

fundamental to the enabling of these state changes. 

If stuff-time exists then it has to have one of the following origins: 
 

 It is a pure property of the stuff. If stuff-time were a pure property of the stuff then it is 
difficult to see how it would not be in itself a complex and dynamic pattern, which then 
would require another stuff-time. Also it would seem that stuff-time would have to interact 
with all other pure properties at all points in stuff-space and at all scales to illicit 
homogeneous cause and effect. As this stuff-time would have complex behaviour one would 
expect the resulting behaviours of all patterns within the stuff to be complex and lead to a 
stuff-time that was highly variable, even chaotic and that would vary with scale and region 
of stuff-space.   

 It is a pure natural system characteristic of the stuff. This is a possibility however as will be 
argued there would be no requirement for such a stuff-time to have a relativistic stuff-time 
dilation. 

 An evolved structure or behaviour within the stuff. This causes problems because we would 
have to ask how the stuff could have evolved prior to the emergence of such a structure or 
behaviour, which presumably would have also required a stuff-time. 

 
Although our-time is all pervasive making it difficult to detach, ‘our time’ from any construct, I 
propose that the fundamental characteristic that causes the stuff to change state is instability and 
that we consider that this instability can exist without stuff-time and consider that it is instability that 
creates a consciously measurable rhythm within the stuff that we perceive in our-space as our-time.  
 
At the unitary component level there is no definable cause and effect because the cause cannot be 
identified from the complex melee of neighbouring interactions. It would be impossible to identify a 
propagating influence as the scale is so small that there is no pattern to discern. It is likely that at the 
unitary scale behaviour is in fact chaotic akin to wheeler’s quantum foam. At some scale we may 
start to see larger scale coherent behaviours and these would propagate in something that we may 
define as time. At the unitary scale the idea of an evolving system is a misnomer, it changes but there 
is no state or states to which it is evolving (no scaled attractor basin). 

Our Time 
I now want to consider the time that we perceive and describe in our physics, a time that I term, ‘our 

time’. I would assume that our time has a deep dependency in some manner on stuff-time. From the 

discussion of stuff-time I would suggest that there are the following options for the origins of our-

time: 
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Our-Time is a localised emergent dynamic behaviour of the stuff within stuff-space. Such an 

emergent behaviour would accord with the pattern that is our universe, or at least part of it. Such 

behaviour would have to extend across a seemingly vast range of our spatial scales in a highly 

consistent manner. This is not the way that we observe or understand the general phenomena of 

emergence. An emergent behaviour tends to occur at a specific macro scale due to the interactions 

at lower micro-scales (Holvoet, 2005). So if time were an emergent property it is unlikely to either be 

present or of the same nature at different scales of stuff-space and hence our-space.  

Is our time an intellectualised property derived from our perception of our universe at the scales 

at which we perceive it? 

At measurable scales of our-space we perceive the gross and coherent behaviours of larger scale 

structures of stuff. These behaviours can be stable and highly periodic because, in essence the 

smaller scale uncertainties have been averaged out. It is these perceived larger scale structures that 

give rise to an ability to codify a standard ‘beat’ to the universe. If we combine this with the fact that 

we perceive the results of measurements (interactions) at quantum scales and above and that 

codification of such measurements give rise to the sense of cause and effect, then we have the 

ability to measure time and give it a direction. However at scales of stuff-space equivalent to the 

Plank scale our ability to encode information from chains of interactions (measurements) is lost and 

at these scales the periodic behaviour disappears as does cause and effect. Even though we may still 

be able to associate comparative measures of our larger scale time standard to events at these 

scales it is a purely hypothetical exercise because our-time has ceased to have meaning. 

Our time is the result of a self-organised fractal structure within the stuff. 

This may at first seem the same as a localised emergent behaviour (as discussed above). However in 

this case the self-organisation leads to a stable structure with limited dynamics and hence one that is 

consistent across scales of stuff-space.  The reason for considering such a structure for time is that it 

can also encompass a structure for our-space and lead to an approach that can explain why we 

observe relativistic effects and have a space-time construct. Such a structure would also support the 

reasoning given above for our-time being an intellectualised property but within constant scales of 

the recursive fractal structure. This will be discussed in much greater detail when discussing 

Relativistic Space-Time. 

Near the stuff unitary scale state changes have dependencies on the current state and that of the 
environment. Highly complex behaviour would mean that there is a very high sensitivity to minute 
changes in the environment and this would make changes unpredictable. At these scales our 
understanding of cause and effect has no meaning and so there is no arrow to our-time and the 
concept of entropy ceases to have meaning; in essence our perceived time breaks down. 
 
We can only measure to a limiting scale due to the fact that we cannot control the state or initial 
conditions of a probe pattern that is of similar scale to the target that we wish to measure. In our 
universe that scale is below the quantum scale. 
 
At all larger scales we are capable of measuring highly ordered and cyclic behaviours some of which 
we use to compare all others and they become our standard units of ‘operational time’.  
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We are also aware of the passing of time due to the fact that at scales beyond the quantum level we 
are able to encode state information, which in essence is the same as measurement. This gives us 
memory, which in itself requires stability and this facility of memory enables us to have a history and 
hence we can perceive events as a sequence of encoded patterns and time seems to have a direction 
and flow.  
 
There are many aspects of our perceived universe that conspire to produce the idea that time flows in 
a direction dictated by the all-encompassing idea of cause and effect. Time is unique in that it not 
only supplies the backdrop to our objective perception of the universe but also to our emotional 
being; we are born, grow up, have children and watch them grow and we live through it all in time, 
or so it seems. So I am not sure how objective humans can be about time. 
 
One of the most influential reasons why we may view time as in some manner a real entity as 
opposed to an intellectual creation is the fact that relativity has shown ‘time’ to have changed 
relative to time in another frame of reference. However once again we are making such statements 
through the use of operational time in the reference frame from which we make the measurement. 
This does not mean that there is not a fundamental change in the way the system changes relative to 
another, but time may not be an integral requirement of the cause. 
 
My contention is that we measure and perceive time in a range of scales with which we are capable 
of sustaining an interaction chain that leads to a perceived measurement or observation. This is a 
weak anthropic argument. 
 
Entropy 
 
For the concept of entropy to be consistent. (Entropy to increase with time). When we look back in 
time at a system in terms of its entropy we have to expand the system to encompass more of the 
‘external universe’ for entropy to have increased during this period before we started the clock. 
 
By the fact that the stuff has pure properties and its interactions and there was nothing before this 
time then the phase space is fully defined. As the stuff dynamics progress the course graining means 
that the region of the phase space in which a patterns dynamics are likely to be described is vast 
compared to previous regions in it past. This means that it is irreversible and entropy increases.  
                                                                                                                                                                                                                                                                                                                                                                     
But if the stuff has no stuff-time and is just a system of instabilities at some scale all of the ways in 
which we detect time will no longer be meaningful, however by definition this scale is one at which 
we cannot interact or measure. At this scale the components of stuff are so simple and their 
behaviour so complex and hence uncertain that it would be impossible for us to encode states in a 
way that is accessible so there would be no history only the now. Furthermore the component’s 
highly complex behaviour would mean that its direction toward any particular characteristic would 
also be meaningless. Our time at this point breaks down an idea that is most certainly one that is 
considered by many physicists, albeit not explained from this perspective. 
 
We can now ask which constructs of ‘stuff-time’ and ‘our time’ combine to give the strongest 
argument for their mutually dependent existence. The table below attempts to summarise what has 
been said above and identify likely candidates. 
 

 

 OUR TIME IS… 

 Based on Stuff-Time Emergent property of An intellectual construction 



D Marshall  04/04/2018 

Page 22 of 55 

stuff 
ST

U
FF

-T
IM

E 
IS

…
 

External to the 

stuff(not 

considered) 

X X X 

A complex pure 

property 

(Unlikely) 

Very unlikely as our-time 

and stuff-time would be 

complex. 

Possible that variable stuff 

time gives rise to 

additional complexity and 

enables emergent time. 

Possible that we do not detect 

the variable stuff time as a 

time, but as just fluctuation. 

A self-organised 

fractal property 

(Unlikely) 

Likely as this would be a 

consistent and regular 

time and if a space-time 

fractal then would support 

relativistic effects (see 

later). 

Possible but unnecessary 

as we have stuff-time and 

would expect to perceive 

inconsistencies between 

the two times. 

Stuff time exists and we can 

perceive it so unlikely. 

Non-existent only 

instability (possible) 

Not Possible Possible but likely that 

emergent time would be 

scale variant; something 

we do not detect. 

Likely in this scenario. 

The Nature of the Mesh 
The Mesh is a fractal structure that is the result of self-organisation of certain pure properties of the 

stuff (fractal stuff). Complexity sciences generally analyses fractals that have been generated 

through computational means, or that are the result of a continuous (and infinite) mathematical 

progression. However, we observe many natural quasi-fractal structures that are only fractal-like for 

a limited range of scales and this may be the case for the mesh.  

 

It may be that at small stuff-space scales all pure properties of the stuff are complex, or even 

chaotic. As the scale increases we may reach a range where there is a quasi-similar fractal that is 

evolving from the mesh stuff due to self-organisation. At even larger scales this may become more 

stable and generate a highly ordered, robust and an almost exact fractal mesh. It is this range of 

scales in which, our-space is defined and in which we perceive the pattern of all stuff as our 
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universe. If our universe is a localised structure within stuff-space then it is bounded and this 

suggests that at larger scales the mesh self-similarity may break down to become another quasi-

similar mesh and eventually return through a fuzzy boundary to a highly complex or chaotic stuff. 

In this case it would seem that from our perception that at small scales we may find our-space 

breaks down (Plank scale) and our ability to measure becomes firstly problematic and then 

impossible as we reach the levels of uncertainty associated with an ever more complex stuff. 

The range of scales for which the mesh is self-similar may extend well beyond what we term 

cosmological scales of our-space, or the visible universe.  This would suggest that our universe is an 

open system with perturbations propagating across the boundary between the quasi-fractal mesh 

and the bulk of the complex stuff. In-bound perturbations may decay before reaching the exact self-

similar region of the mesh or it may be that such perturbations have not reached ‘our region’ as yet.  

The remaining description only applies to the region of exact…ish self-similar mesh (our-space). 

The mesh consists of regions in which mesh properties are of very low density (voids). The voids are 

bounded by boundary regions in which the mesh properties are of greater density and the pattern 

within the boundary is fractal, that is, each boundary is itself a fractal. This means that the mesh is 

similar in form at all scales for which it is defined. 

This may not be a strictly self-similarity so how may such small variations change our measurement 
and hence perception of our-space? 
There is a general problem with the mesh structure; if the boundary is itself fractal then taken to the 

limit this suggests that there are no ‘real’ boundaries but only void or a uniform density of stuff.  

 

The mesh leads to the ability to have a consciously perceptible consistent referential systems and 

relative scales and may lead to a construct that I term 'our space'. The stuff itself needs some 

referential relationship between its components to elicit interactions and I call this, 'stuff space'. 

Stuff space and our space are related but there is no reason why they should be considered to have 

the same fundamental nature.  

There is a difficulty here in that all of our theoretically generated fractals have boundaries that are 

recursive repeated patterns and in fact in the limit the space occupied by boundary would tend to 

zero, whilst that of the voids would tend to infinity, however in reality there has to be an actual 

boundary. 
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Other Stuff and Mesh Interactions 
I now want to discuss the behaviour of the stuff as it interacts with the mesh structure. 

To aid my own thought process in this area I have carried out a large number of experiments using 1 

dimensional cellular automaton that I allow to propagate and interact with each other to simulate 

stuff properties. I also constructed a mesh in which these interactions take place and have compared 

the results to the same interactions without the mesh. The detail of this experiment can be found 

here. 

My argument for using such an experiment is that we know from the detailed work of Stephen 

Wolfram that the intra-property CA rules create a full spectrum of complex behaviour; therefore if 

these interacting patterns generate behaviour that can be interpreted from the 1 dimensional 

universe as being similar to our physics then there is no reason the believe that the stuff could not 

exhibit such behaviour. It should also be noted that these experiments neither support nor refute 

the idea that the stuff itself may computational in its nature. 

In the experiments I defined a target pattern as the pattern that undergoes a measurement 

interaction with a specific probe pattern. Each pattern was represented by a specific cellular 

automaton rule and the rule acted as the intra-property interaction that caused the specific 

simulated stuff pure property to propagate. I then defined an interaction rule that enabled 

coincident states in the two cellular automata to interact. This interaction may perturb the initial 

condition for the next iteration of each cellular automata based upon its rule. 

I defined a very simplistic mesh and an interaction rule that enabled it to interact with the resulting 

iteration of the target and probe patterns. Note that the mesh could influence the target and probe 

but that the target and probe did not influence (deform) the Mesh. 

I considered two specific interaction scenarios between a target and probe pattern. 

 The inter-property interactions of the target and probe states coincident with the mesh 

boundary were quelled. In this case the space seen in the one dimensional universe would 

be a concatenation of all of the mesh voids as the boundary is invisible to the measurement 

process. 

 Target and Probe were not influenced by the mesh and hence the inter-property interaction 

between them occurred in all cells of the universe. In this case the measured space in the 

one dimensional universe was the entire cellular automaton space. 

I also assumed that the measurement chain would include interactions that caused a sampling of the 

propagated probe and target patterns during the actual interaction (measurement) phase. This 

enabled me to simulate a ‘summations’ measurement across the entire 1 dimensional space of a 

region of space over a number of iterations of the cellular automata. This seemed to simulate a type 

of power spectrum. 

I also inspected the phase/state spaces of the resulting patterns in both stuff-space (our-space with 

no mesh interaction) and the mesh space. The phase space is time dependent and has dimensions of 

location and integer value of the bit pattern made by the sampled cells. 
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Observations and Inferences 
Our-space contracts for measurements where the target or probe interacts with the mesh, relative 

to measurements where there is no such interaction. 

The contraction of our-space hides the resulting regions of patterns within the mesh boundaries and 

therefore the state space of potential measurement results becomes fragmented, some may say 

quantised. 

Example of rule 18 Target interacting with Rule 2 probe. 

As this is the first example of my experiment results I will go through it in some detail. 

The output below shows the interaction of a target pattern, in this case rule 18 with a smaller scale 

probe pattern represented by rule 2. 

The top sequence shows the results of the interaction with the Mesh and the lower sequence shows 

the same interaction with no mesh. 

Each sequence shows the original target and probe patterns assuming no interaction between them. 

This is followed by graphics showing the interaction between them. The interactions have three 

distinct phases; pre-interaction, interaction and post interaction phases. 

The interactions are followed by the power spectrums of the target and probe for three consecutive 

measurements taken during the interaction phase. 
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The following shows the phase/state space for the probe patterns for the mesh and non-mesh 

spaces during the interaction phase for it is from these spaces that a region will be selected by each 

measurement process. The larger the scale of the measurement process then the greate this 

selected region will be. 

 

 

Observations 

If we start with the non-mesh space then we can see that the measurement leads to a simple, 

continuous pattern and distinct power spectra which can be seen to measure a displacement across 

1 dimensional space and hence the measured phenomena could be said to have a velocity. 

After the measurement phase the original target pattern is generated but displaced in space (as 

shown by the power spectra). Therefore an identical measurement would lead to the same spectra. 

This seems to be a characteristic of the probe pattern as the same replication occurs for a rule 30 

target. 

 

If we use what could be termed the anti-pattern of target rule 18 then we see a similar regeneration 

but note that the direction of the resulting measured probe pattern has reversed as one may expect 

from an anti-particle. 

Time 

magnitude 

Space 
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If we now consider the same measurement but in mesh space then the results are very different. 

The measurement interaction leads to a more complex and spatially distributed pattern. It can be 

seen that continuity of potential measured states has been compromised as can be seen from the 

magnified view shown below: 

 

Not all states in stuff space (without the Mesh) exist in this space and hence the measured 

phenomena may be considered, ‘quantised’. However it can also be seen that there is a coherent 

direction to the resulting pattern and therefore resulting measured value would be associated with a 

direction, albeit with a level of uncertainty. 

If we compare the probe and target patterns during the interaction phase then for the mesh based 

space we find that around 85% of the cells have the same state and therefore, although it may not 

seem so, the probe carries a high degree of information regarding the resulting target pattern and 

could be considered to be an effective probe. 

If we take a second set of measurements, which means running the same interaction but with the 

perturbed target pattern. We find that the similarity between the target and probe patterns drops to 

around 80% and so it seems that with each interaction the measurement becomes less 

representative of the initially measured target. The Mesh introduces noise into the measurement 

process. 
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During the measurement phase the resulting probe pattern expands across the space which suggests 

that measurements taken in shorter time periods (our-time) will generate more localised 

measurements. 

Whether our one dimensional physicist would perceive an expanding phenomena or a discrete 

bounded object may depend upon the initial conditions of the measurement. 

In both cases the measured space is a continuous space. 

Therefore it is the Mesh and the nature of a measurement that causes a primary contraction or 

expansion of localised our-space. 

One could take this further by assuming that the other stuff-also interacts with the mesh stuff to 

cause a deformation of the void boundaries. This would lead to, what we may view as sub-quantum 

scale, continuous and indeterminate deformation of our-space. If these small scale deformations 

gave rise to a resulting nett expansion of the voids then one may construe that space itself was 

expanding! 

 

 

Let us consider a pure property of some, ‘other stuff’ that is not an integral part of the formation of 

the mesh and that does not interact with the stuff of which the mesh is constructed. 

If we consider the pure property of this non-interacting other stuff as a target pattern then we may 

ask what are the possible interactions (measurements) with probe patterns. 

Firstly consider using a probe that is another property of the other stuff that does not interact with. 

In this case the target and probe will interact but there will be no interaction with the mesh. 

 In this case we can interact with the entire region of the pattern and hence there would be 

no discontinuities in our measurements or inferred constructs. In this case constructs such 

as energy would be classical and continuous. 

 We may also perceive that our-space is inflated or expanded as our-space now encompasses 

the otherwise hidden boundaries. 

 Propagation of the influence of the measurement interaction would not be impeded by the 

mesh boundary interactions. 

Let us now use a probe constructed from a different pure property of the stuff that interacts with 

the mesh stuff in such a way that the target stuff within the boundary of the mesh is somehow 

hidden from interacting with the probe stuff. In this case our-space becomes a continuum of the 

voids within the mesh with the boundaries being hidden from us. Compared to the measurements 

from the previous target this probe would lead to a different measured property that had 

discontinuities in its values (because the target pattern we can interact with is itself discontinuous) 

and it may be described by quantum physics. 

The other important observation would be that our-space is different in both of these scenarios. The 

first probe would lead to a measured our-space that is expanded (voids and boundaries) relative to 
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the measured our-space from the second probe (voids only). If we looked at space at a large scale 

then it may appear to us that this particular target property warps our-space! This suggests that a 

set of interactions that we defined as mass may be perceived as warping our-space but only when 

we measure it in a certain way. 

It seems reasonable that interactions between the boundary stuff and other stuff would lead to a 

variable deformation of the voids and boundaries. Such distortion may well effect measurement 

interactions at small scales of our-space and add to a seemingly random and statistical nature to our 

measurements.  Measurements at larger scales of our space would not be affected by these small 

scale perturbations as we could assume that there is an averaging of such deformations at larger 

scales of our-space. 

We now have to discuss how the propagation of influence and its measurement is effected by these 

two scenarios. 

If we consider a pure pattern that does interact with the boundary stuff then the propagation of 

influence will change in nature as it traverses through voids and then across boundaries. All 

propagation occurs through stuff-space. 

A measured propagation though the non-interacting stuff using a non-interacting probe would not 

be affected by the mesh and hence there would be no dynamic flexing of the mesh and hence of 

our-space. Therefore the measured rate at which a perturbation travels through our-space would be 

constant. Our-space would appear flat
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Interaction types between other stuff and boundary stuff. 

No interaction 

Pure Dynamic – transfer of a state at a point in stuff space to a neighbouring location in stuff-space.  

The state is conserved. 

State change interactions 

Mutual bi-directional. A location at a point in stuff-space that influences another location in stuff 

space also experiences an influence from the location which it itself influences. However these 

influences may be different in nature. 

Mono-directional interactions. A location at a point in stuff-space influences another point in stuff 

space but does not experience any influence from the point which it has influenced. 

If the coincident properties are in fact not neighbours. That is there is no stuff-space dimensionality 

then it may be that the nature of the boundary property shields the properties of the other 

coincident stuff properties and hence they cannot be interacted with.  

The Cloaking Interaction 

Let us assume that an interaction can occur that nullifies any interaction with the other stuff from 

outside of the boundary. In essence the boundary is enveloping the other stuff such that no other 

interaction can perturb it. However it is assumed that within the boundary the other stuff can still 

evolve through the influence of its specific intra-property interaction. 

From our perspective in our-space this would mean that we can only measure the regions of the 

other stuff pattern that exists in the voids of the mesh. This has the following consequences. 

 Our-Space would consist of a perceived contiguous space made up of all of the voids.  

 The pattern in stuff-space would be fragmented to our measurement interactions and some 

constructs such as energy may appear discontinuous or quantised. 

 Interactions would propagate HOW? 

We could further postulate that the interaction of the stuff with the boundary may be asymmetric 

such that the stuff within the boundary can interact with that in the voids but no perturbation occurs 

in the opposite direction. 

 In this case we may also perceive of perturbations on the stuff we can measure from an 

invisible or dark stuff that is hiding in the boundaries and cannot be observed. 

The Invisible Stuff 

Now let us consider a situation where certain pure properties do not interact with the boundary 

stuff. 

If pure properties exist that support both of these interactions then we may perceive that our space 

is warped by this non-interacting stuff, however there is no such influence on stuff-space. 
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Warping of Our-Space 
Jumping ahead there may be other pure properties that do interact with the Mesh boundary and in 

some manner there may be a net perturbation that causes deformation of the voids and boundaries 

but in which the integrity of the mesh is retained.  Such interactions cause a continual deformation 

of our-space at sub Plank scales. 

Heisenberg Uncertainty 

At very small scales we now have the possibility that our measurements are affected by whether we 

see all of stuff-space or only the voids. The smallest difference in the region of our space that we can 

measure is that between two voids and it may be that this lower limit is related to the fact that there 

is a limit to the certainty that we can have between certain properties that are hidden by the 

boundaries of the mesh and this may be an origin for our construct of Heisenberg uncertainty at 

quantum scales. 

Stuff may move between a void and its boundary with no net flow over larger regions. So we may 

observe some sort of polarisation of a vacuum at very small scales but still observe localised 

conservation laws.  

 

For our universe to be a localised pattern within the stuff it would seem that the fractal mesh needs 

to have some kind of boundary with other stuff interfacing to this boundary. I don't believe that 
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much investigation has occurred regarding the emergence of bounded fractal structures within a sea 

of complexity.  

It is the mesh and our interaction with the stuff within it that enables us to perceive scale in our –

space. We define scales through the relative measurement of structures that we have measured. 

However like all strictly fractal patterns there are abstract planes in which the repeating pattern has 

the same relative scale. The fractal pattern will have a constant scale magnification factor between 

each recursion of the repeated pattern.  

The Other Stuff 
The ‘other stuff’ is the pure properties of stuff that are not associated with the fractal mesh but that 

can occupy coincident locations within stuff-space. The other stuff may, or may not be influenced by 

the mesh but in any case the other stuff may show the full spectrum of general complex behaviour, 

from highly ordered, through to cyclic, complex and even chaotic behaviour. 

The Mesh and Interaction 
The fractal mesh means that if we could look at a boundary region then we would find that it had 

the same behaviour/structure as the larger scale pattern of which that boundary is a part. 

 

The patterns of other stuff within the voids are not necessarily fractal or indeed highly ordered but 

dynamic. 

 

How do we Ever Measure Anything? 
Let us consider a thought experiment as described by the diagram shown below. 
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We have a target pattern of some pure property and that interacts with a Probe property pattern of 

a different pure property. 

Coincident in stuff-space with the target and probe are two other pure properties of stuff termed A 

and B with each interacting with either target or probe. 

Each of the properties has an intra-property interaction that contributes to the perturbations being 

propagated through the specific pure property. 

We also have a measuring system that is capable of interacting with all four pure properties and the 

pattern created by the measurement process can be perceived. 

All of this interaction occurs within the mesh that defines our-space. 

What can we say about measurement? 

The resulting interaction that we would describe as a physical property in our-space can be 

measured in four different ways giving rise to different physics for each type of measurement. It is 

possible that the sensory aspect of the measuring system interacts with a combination of the 

properties through which the influence has been propagated. 

If the interactions are symmetric then the process of measurement affects the pure property being 

measured (interacted with) in a feedback loop. 

Our perceived measurement is dependent upon whether the property being interacted with also 

interacts with the mesh. If it does not interact with the mesh then we perceive a continuous physical 

property otherwise our measurements are fragmented and appear quantised. 

Our-space in which the non-interacting property exists would be expanded with respect to a 

property that does interact with the Mesh and this may appear to be a warping of our-space. 

An observation made using say property A may change the physics that is then measured via 

property B if they are linked through an interaction chain. 
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There is a lower limit to the uncertainty in measurements for properties that interact with the mesh. 

This minimum uncertainty happens for our-space scales defined by two voids as there is a constant 

region boundary of stuff space between two such voids and hence a limit to the region of the 

pattern of the property that can be hidden from measurement. This may explain Heisenberg 

Uncertainty.  

If there were a large number of pure properties and interactions between them then measurement 

in our universe would be far more varied and complex than it actually is. 

At very small scales the complex behaviour would suggest that there is no reason why the 

propagation of perturbations lead to specific states being consistently propagated through stuff-

space and hence this would be a reason for measurements appearing statistical at quantum scales. 

This should be the case for both classical (continuous) and quantum physical properties. 

Smaller interaction cross sections lead to less perturbation and greater difficulty in the measurement 

process. 

Accuracy of measuring the location of an interaction in our-space is reduced for small probes or 

small targets.  

All measurements are the result of vast numbers of interactions of the stuff and hence in our 

universe all measurements take finite our-time. 

The time taken for a measurement may affect the dimensional aspects of the measured object in 

our-space. The longer we take to measure something the larger or more smeared it will appear. This 

links in with the origin of the uncertainty principle because to measure at the theoretical limit of two 

voids in the mesh we would need to make a measurement based on a small number of interactions 

of stuff, which to us would be an infinitesimal period of our-time. 

 

 

NEED TO DISCUSS THE EFFECT OF INTERACTIONS BETWEEN VARIOUS SCALES OF TARGET AND 

PROBE. 

Propagation of Perturbations through the Mesh 
One aspect that will affect the nature of our perceived physics is how the perturbation from inter 

and intra property interactions are propagated through the mesh.  

The intra-property interaction is not influenced by the mesh as by definition it is an interaction 

between components of the same pure property. This intra-property interaction is only one aspect 

of the way in which influence propagates through the stuff and the mesh. 

The other aspect is the interaction between different pure properties of the mesh and this may 

include properties that are associated with the mesh. 

There may be other pure properties that have no inter-property interactions with the mesh. In this 

case the influence will propagate at a rate that is not dependent upon the mesh. From our 
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perspective we can say that such patterns propagate outside of the restrictions of our-space, 

although they can be perceived to exist within it. 

VERY IMPORTANT. This suggests that the size of our-space for such a property will be different 

(larger) than those that cannot be perceived within the boundary regions! Hang on! This means we 

would see more of an object using say em radiation then with some other pattern. If I am stationary 

WRT to the object then its size remains static. If there is a relative motion then there is frame drag 

and the region of our-space that it occupies becomes greater to me and it also has greater amount 

of perceivable stuff, hence its mass increases. This may mean that its surrounding pattern 

(gravitational field) is capable of interaction and hence perceived as being converted to mass. 

Em radiation does not interact with the mesh and hence its rate of propagation is constant and 

maximal when not interacting with other stuff. 

This means that our-space is expanded when interacting using em radiation because the pattern 

within the mesh boundaries are measurable. 

If we try to interact with the same target pattern using non em radiation then the target pattern in 

the boundary regions is not measurable and our-space scale of the object decreases. 

If the target is moving relative to us then we see the entire expanding pattern as it propagates and it 

appears to stretch and have greater mass. What was dark matter becomes visible matter. 

If I move at the same rate as the target I only measure the target region with a constant cross 

section or measurement window in space. 

The quantity of boundary material will reduce as we consider relatively smaller scale patters within 

the fractal Mesh and this is equivalent to looking at smaller spatial scales in our-space. NO THIS IS 

CONSTANT! 

Pure properties that do not interact with the boundary properties will propagate at the maximum 

possible and consistent rate, which may be construed as the speed of light. 

At a given scale within the fractal Mesh there will be less boundary material and more voids than 

larger scale patterns within the mesh 

The Big Bang Inflation 
Like all critically self-organising phenomena it is likely that the Mesh had no single point of origin in 

stuff-space from which it emerged, but instead appeared over a wide region of stuff-space within a 

relatively small number of state changes.  

This means that there was less of a requirement for the early state of the universe to be generated 

from the complex expansion of a singularity in an event that we call, ‘the big bang’. It is however, 

reasonable that we view the universe as originating from a singularity because the entire stuff prior 

to the mesh had no meaning in our-space (in fact there was no, ‘our-space’) and could well be 

construed as a point with no spatial dimension, but that contained all the potential (energy) stuff to 

generate our universe. The second reason why we may extrapolate to a big bang theory is the 
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observed expansion of the universe and I believe that this can be understood from the dynamics of 

the Mesh (see later). 

The big inflation model also resolves the problem of matter and anti-matter asymmetry because 

when the inflation occurred and our universe came into being the stuff happened to be in a state 

enabling vastly more interactions that we perceive as matter than anti-matter. In essence the 

potential asymmetry already existed in the stuff and it may have been that this was an important 

condition of the spontaneous self-organisation. This is a different view to the big bang in which such 

an asymmetry is assumed to be an unexplained consequence of the big bang. 

I want to consider the origins of the universe in several distinct phases of the evolution of the stuff. 

Pre-Universe and Pre-Consciousness Phase 

Prior to the emergence of any consciousness phenomena and the Mesh, the stuff just evolved as a 

complex system and this defines the objective reality of the stuff. It is the dynamics in this phase 

that lead to the definition of the initial conditions for the second phase and the creation of our 

universe. 

Post Universe and Pre-consciousness Phase 

At some point in the evolution of the Enigmatic Stuff the Mesh would have evolved and this may 

explain the need for an inflationary phase in the big bang, for which physics has no derived origin. 

In this scenario when the mesh appeared it was already populated with various properties of stuff in 

various states. This would suggest that there wasn't a big bang but a 'big inflation'. 

The influence of the Mesh upon the dynamics of the, ‘other Stuff’ cannot be known but it may be 

that the mesh was a necessary structure for this particular universe to reach the next phase. 

Post Universe and Post Consciousness Phase 

Patterns evolved within the Mesh region of stuff-space that was associated with the complex 

phenomena of ‘consciousness’. It will be discussed later, but the interaction of the Mesh with pure 

properties of the other stuff enabled these conscious beings to perceive two structures of space; 

one being concatenated voids of the Mesh and the other being the entire stuff-space. 

There may be a limited sub-set of potential states of the stuff that can result in the creation of some 

sort of mesh and we just happen to be the result of one of them. It seems to me that one of the 

advantages of this view is that it gives a mechanism as to where the initial condition of our universe 

originated and gives a physical meaning to an anthropic viewpoint. 

Such a critical self-organisation may happen often within the stuff and each may be construed as a 

potential universe and the singularity would have a very different initial condition for each such 

event. The reason we are here is due to having a suitable initial condition. 

We cannot say whether the mesh is a required ingredient for a conscious universe. However 

conscious beings in a sub-system of stuff that had no mesh would construct a different physics. 

Experiments that I have been carrying out with interacting cellular automata in a mesh structure 
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would suggest that our observation of quantum behaviour is strongly (but not completely) 

associated with the mesh. My analysis would also suggest that spatial deformation may be 

dependent upon a mesh. I would guess that physicists in a meshless universe would create a view of 

a continuous classical physics but at smaller scale there would be no quantisation of states but 

uncertainty in measured states would increase until a high degree of randomness was detected.  It 

may also be that a relativistic construct would be different from our own as certain measured 

characteristics such as mass would not be seen to deform their space. 

The stuff has to be a closed system and hence it will have behaviours that are in some manner 

conserved on a global scale but not on smaller scales. If our universe is a localised sub-system then it 

is an open system as perturbations beyond the boundary can cause behaviours to be non-

conservative. In this case the mesh is in some manner bounded, however a general characteristic of 

self-organised structures are that they have a significant ability to maintain their structure when 

perturbed. In this case there is literally other stuff and more stuff-space beyond our-space. 

Increasing Expansion Rate of the Universe and the Big Snap 
As the Mesh expands as described above the influences that sustain its structure may weaken and 

hence the rate of expansion of the mesh voids may increase. The dark pure property may eventually 

overcome the behaviour sustaining the Mesh structure and either the mesh may break of the 

boundaries be squeezed so that all measured space becomes continuous. In theory we should be 

able to detect this effect as quantum measurements should get less quantised over time (a very long 

time). 

Do All Universes Need a Mesh? 
If conscious patterns can exist in free stuff-space then a mesh is not required for the perception of a 

spatial relationship. However the physics in such a region of stuff space would be very different as 

there may only be classical-like physics. As mentioned before it may be that the mesh and its 

interactions are vital to the emergence of consciousness. 

 

In this case the voids would become a measured continuum in which we can define coordinate 

systems and encode referential relationships between the measurable stuff within the voids. Such a 

structure may be described as, ‘our-space’.  

We may also envisage other pure properties that do not interact with the boundary stuff and hence 

can interact with the other stuff bound within it. In this case our-space comprises of a continuum of 

voids and boundaries. This would mean that measurements may show a relative deformation of our 

space depending upon the pure properties involved. The origin of this structure, its nature and 

relationship with time will be discussed in later sections. 

To have a perceivable, ‘our-space’ does not require the mesh but I believe that it may well explain 

the origins of many physical constructs for which current physics fails to do so. 

Can we envisage our space as a perception of stuff-space? 
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In general self-organisation has no point of origin but the pattern comes into being throughout the 
region of stuff-space in a relatively short number of interactions (or time). 
If the stuff is truly continuous then the generation of the recursive patterns will expand in scale 
infinitely. 
 
One inconsistency here is that I have already mentioned the idea that at some scale there is a chaotic 
threshold but this threshold does not have to exist for all pure properties. 
It is important to realise that the stuff already exists and it has a state when the mesh starts to 
develop. This would suggest that the idea that our universe sprang into being from a singularity is 
still relevant but utterly in this case the singularity is defined by the pre-mesh state of the stuff 
because our space came into being at the point of the mesh creation. Before the mesh our space had 
no meaning. 
 
Two aspects of the big bang that we need to discuss that the state of the stuff at this point must have 
been rather simple with no large scale patterns that we could have measured. This suggests that the 
mesh in some way changed the manner of interactions and enabled larger scale and more complex 
patterns to form. 
 
The rapid creation of the mesh may equate to the idea of inflation. 
 
We need to retake into account the measurement of the microwave background. 
 
The problem of asymmetry between matter and antimatter disappears because the state of the stuff 
at the point of mesh creation may have been such that what we perceive of antimatter was a less 
likely small scale state of the stuff than that of matter. 
 
If the mesh exists in the entirety of the stuff then our universe is a closed system and as such true 
conservation laws may be able to be verified. However if the mesh is a localised phenomenon then 
our universe is likely to be open and any conservation laws that we perceive are approximations. 
Physics relies on the idea that phenomena can be coincident at a point in our space; for example we 
consider that a particle in an electric field has at all points within the boundary of the particle an 
interaction between the particle and the field. From the stuff space perspective this may be 
accounted for by the stuff at a point in stuff space having various pure properties, each of which 
could be envisaged as a distinct pattern. 
 
This spatial coincidence is one of the greatest problems with physics because at quantum scales the 
concept of our space is ill defined and inconsistent with relativistic space - time. This means that an 
explanation of the spatial coincidence of physical phenomena such as a particles in a field cannot be 
made. However as I have suggested from the perspective of the stuff and stuff space this coincidence 
is not a pure characteristic of the stuff-space but a characteristic of the stuff having many pure 
properties. 
 
This would also suggest that it would not be possible to resolve the conceptual understanding of 
coincidence using our derived constructs of our space from either quantum mechanics, relativity or 
other theories based upon them. 

Dark Matter and Dark Energy 
I have already discussed how the concept of, ‘energy’ may be accommodated by the TES. If in some 

manner we cannot interact with the other stuff that is coincident with the boundary regions there is 

still influence on the stuff in the voids at the boundaries due to stuff crossing such boundaries. To 
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our measurements this would seem to be an invisible perturbation on the stuff within the voids that 

make up our-space and we may consequently consider that there are ‘dark forces’ at work. 

Quantisation and Classical Physics. 
A key requirement of the TES is that it explains why our measurements gives rise to both classical 

and quantum mechanical descriptions and how it is that we can accurately model this nature 

through quantum mechanics. 

Basics of Quantum Mechanics 
In quantum mechanics the measurement interaction is mathematically described by an operator 

operating on an Eigen function and that gives rise to a scaler Eigen value that is a multiplier to the 

original Eigen function.  

Â|> = a|> 

The Eigen value represents that which is physically measured and the actual measurement is 

represented by a specific Eigen value that is (randomly) selected from vectors in a Hilbert Space. 

The wave function represents the possible states of a quantum system given its inherent system 

characteristics and encodes information regarding the probability of each specific potential state. 

The Schrodinger equation is a time dependent equation that uses the wave function to describe the 

time dependent trajectory of a quantum system. These descriptions relate to an isolated quantum 

system prior to a measurement interaction. 

Wave functions can be considered to overlap so that if a system in state  overlaps with a with state 

 then a measurement of a system described by  may be found to be in a state . 

The Superposition Principle states that wave functions can be added together or multiplied by 

complex numbers to generate new wave functions.   

A Hilbert space is a set of wave functions represented as vectors within the space (including the null 

vector). 

The Quantum Mechanics of Stuff 
Intuitively this approach seems to equate well with an abstract description of interactions within a 

complex dynamic stuff. 

 Wave function – represents the possible states of a specific isolated pure property pattern 

that evolves due to the intra-property interaction rule. It represents the possible states of a 

pure property devoid of interaction with other pure properties. 

 Schrodinger Equation – would represent an actual propagation in terms of the sequence of 

realised states (in the objective universe of the stuff) defined in the wave function of an 

isolated pure property pattern due to its intra-property interaction. 

 Overlapping wave functions – If two patterns interact then in some manner they overlap in 

stuff-space. Therefore due to information transfer it is possible that the measured state of 

the target is in fact a measurable state of the probe. This would suggest that there are 

significant similarities in nature of the stuff properties and it is the interactions between 



D Marshall  04/04/2018 

Page 42 of 55 

them that vary, otherwise how could one property be influenced such that it takes on the 

exact same state as the interacting property. 

 Superposition Principle – the interaction of two pure property patterns through the inter-

property interaction can lead to new states that are similar to the original states. This again 

suggests that the nature of all properties is the same and that states can undergo stuff-

spatial translations and phase shifts. 

 Hilbert space - is the set of all possible measurable states from an interaction of pure 

properties. 

So in its most general form 

|> = A|> 

Where A is the linear operator 

A state can be considered to be the pattern at the point of interaction. 

The interaction is represented by the operator which is dependent upon: 

 The state of the probe pattern 

 The initial conditions of the probe pattern 

 The specific property interaction rules at play. 

The interaction gives rise to a new state (pattern) 

Given that the stuff has inherent system characteristics and a pure property has consistent 

interaction rules then the state space of the evolving patterns is huge but bounded. 

It may be that regions of this state space represent ordered, periodic or generally less complex 

behaviour patterns (trajectories) in which case the interaction between two such properties may be 

confined and there may be a probability for each possible resulting state as in this case there are a 

limited number of initial conditions for any interaction. 

In stuff-space the pure state space may be continuous. However it is the Mesh interaction that leads 

to a measurement space (our-space) that may be quantised. Let us consider a target pattern of stuff 

that we want to measure by interaction with a selected probe pattern. The resulting probe pattern 

propagates through stuff space and undergoes further interactions associated with the physical 

measurement process, our perceptual observation and conscious thought. 

The Quantum Mechanics of Interacting Cellular Automata 
I have been carrying out an experiment to study the interaction between various 1D cellular 

automata with and without interaction with a simple mesh structure. This is primarily to act as a 

catalyst for questions and ideas concerning the general nature of complex but fully controllable 

interactions. One general observation is that the mesh based interactions seem to suggest that it 

may be that such cellular automata interactions can be represented by a quantum mechanical 

description. 

The experiments consist of two cellular automaton rules representing either a target pattern that we 

wish to measure or a probe pattern that we select as the measurement device. The target and probe 
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initial conditions and relative scales can be varied. A Mesh structure can be added (not fractal) and 

within the boundaries there are no interactions between each CA and they only propagate due to 

their own rule. 

The space in which the measurement exists (our-space) depends upon how the CAs’ interact with 

the mesh. If there is no interaction then our-space is the entirety of the CA space. If they do interact 

it is assumed that the boundary regions cannot be measured and hence the measurement space 

becomes the concatenated voids of the mesh. 

Let me consider a general case first. 

Let  

 Represent the (instantaneous) state (pattern) of the Target after a specific iteration but before 

interaction with the Probe. 

m Represent the state of the Target after the interaction with the Probe. 

 Represent the state of the Probe after a specific iteration but before interaction with the Target. 

m Represent the state of the Probe after the interaction with the target 

The evolution of the state of the target and probe will be given by a time dependent equation. The 

trajectory is likely to be highly complex and as such may well be undergoing bifurcation and hence in 

complexity terms can be considered to comprise a large number of periodic behaviours. One may 

well be able to represent such a complex behavioural pattern in terms of a Fourier transform, which 

again is similar to quantum mechanics for conjugate pairs. 

We can then suggest 

<|m > = <|M|> 

Where M is a measurement operator. In fact the measurement would be a vast string of interactions 

and in reality. 

<|m > = <|M A B C…|> 

There will also be a vast number of interactions and intermediate states so: 

<|m > = <|i ><i|m > For all i 

CA Rule 2 (target) interacting with CA Rule 16 (probe)  

The general  mesh based interaction looks like this: 
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Firstly we can see that the Mesh interaction fragments what in pure stuff-space would be a space of 

continuous potential measured states. This can be seen from the results of the same interaction 

without the Mesh. 
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Now if we compare the resulting probe patterns of interactions where the initial condition of the 

probe is the 600th cell and 650th cell:

 

Analysis shows that the resulting “wave function” for both experiments has the same form. Both 

have an identical component (left-hand diagonal) plus a varying second component (right-hand 

diagonal). 

Comparing the two results it can be seen that the variable component is displaced by a constant 

amount dependent upon the relative displacement of the probe. In the particular case shown there 

is a constant 23 cell displacement between the cells of the two components, although the 

displacement in what is stuff-space is 50 cells. There is also a constant phase shift between the two 

resulting patterns of 4 cells. 

We could represent this as a base pattern  that is operated on by an operator Â to produce the 

same base pattern that has a simple scaler transformation (a) 

Â|> = a|> 

Where ‘a’ (the measurement) is in this specific case a scaler quantity of 23 and Â is similar to the 

position operand, ‘r’ 

However if we measured these resulting patterns at the same point in time we may find that the 

phase difference causes a variation in the measured position of the ‘particles’ in the two 

experiments and hence in their velocity and momentum. 

Therefore a momentum operator would need to include a phase translation (in the form of a 

complex number, maybe something similar to -iħ. 

This result also supports the concept of quantum mechanical superposition. 
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Now let us assume that our measurement occurs in two iterations (over our-time) and across two 

cells in our-space. 

Given these are bi-state cellular automata we have a known set of 0 and 1 state combinations for 

the 4 cells that constitute the characteristics of a measurement operator (16 combinations). 

Now let us assume that our measurement leads to a consolidated value for these cells, which can 

give the following measured values: 0,1,2,3,4. 

This leads to a general probability distribution for our measured values: 

Measured 
value 

Probability 

0 1/16 

1 ¼ 

2 3/8 

3 ¼ 

4 1/16 

 

For a given interaction the actual probabilities will depend upon the CA rules, initial conditions and 

the interaction rule between them. 

But in general 

| m > = a|0> + b|1> + c|2> + d|3> + e|4> 

Where the coefficients are the defined probabilities. 

MUCH MORE WORK REQUIRED! 

Quantised States: CA Rule 18 Interacting with CA Rule 2 
For interacting patterns to generate quantised results it would suggest that combinations of patterns 

with differing initial interaction conditions generate the same resulting pattern.  

This can also be seen in my experiments. 

If we look at a mesh based interaction of CA rule 18 and CA rule 2 

If we compare interaction results of CA 2 for initial positions of CA rule 2 of 570 cell and 600 cells we 

can see that there is little difference (in fact a couple of individual cells) in their resulting states. 
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If we then compare results from interaction at position 600 cell and 700 cells 

 

We can see that an additional component has appeared in the resulting pattern. Therefore at some 

point in the (continuous) change in location of the initial condition there was a (quantised) jump in 

the state showing that the state change is not contiguous for contiguous changes in initial location. 

This would suggest that for a contiguous change in location of initial interaction there is a non-

contiguous set of resulting states and this would give rise to a probability distribution of the resulting 

patterns as we see in quantum systems. 



D Marshall  04/04/2018 

Page 48 of 55 

If we now look at the same interactions but without any mesh interaction they look like this: 

 

If we carry out the interaction with the same displacements for the initial conditions we find that 

each initial condition gives rise to a unique resulting state, seeming down to changes at individual 

cell level. For example here is a comparison of the probe initial condition at cell 600 with that at cell 

601: 

 

One can see that there is a significant difference in the two states. This is a classical measurement 

but one could argue at a quantum like scale. 

Given that simple interacting CAs that also interact with a Mesh can be loosely modelled using the 

quantum mechanics paradigm I see no reason why the enigmatic stuff could not do the same. This 

would also suggest that some measured characteristics may not be quantised even at quantum 

scales (such as mass). 

The analysis suggests to me that quantum mechanics is not a unique phenomenon of our universe 

but should be seen as a generalised phenomenon of some complex systems (including interacting 

cellular automata). 

Explaining QM Using State Space 
Let us consider the phase space1 of the stuff that is localised in a region of the Mesh. Each 

orthogonal dimension of this state space will represent a pure property of the stuff. 

In the domain of the stuff let us consider a component of the stuff comprising many pure properties. 

This component would trace out a trajectory in the phase space. The coordinates of the dimensions 

that are associated with pure properties that have self-organised will form a fractal structure in the 

state space. This fractal structure will be fuzzy as it may be distorted by the states of the other 

coincident pure properties. 

If we now transform this phase space into the domain of our-space then the regions of the trajectory 

that pass through boundary regions of the Mesh will disappear as we cannot interact with them. 

                                                             
1 It may be a state space depending upon the nature of the pure properties of the stuff. 
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When we interact with this component we can only generate measurements that are mapped onto 

this subset of all possible states. 

As we interact with sub-components then we reduce the scale of our phase space but the mesh 

geometry will retain the same form and the trajectory will become more fragmented. This means 

that when we interact with this trajectory we will perceive jumps in the state and the system will 

appear quantised. As we view this phase space at larger scales the trajectory segments will increase 

in scale and our measurements will become more continuous or classical. 

Quantisation becomes a consequence of measurement of the stuff within the scaled voids of the 

mesh.  

There are interaction sets (measurements) that do not seem to be quantised, such as the ‘mass’ 

measurement interaction. This may be because the pure properties associated with mass can 

interact with the stuff that is within the boundary regions of the mesh. 

When we measure mass the very nature of our-space changes and becomes  a more contiguous 

view of stuff-space and hence the entire trajectory through the phase space can be interacted with 

and hence measured state change becomes continuous. Note that if we make a different type of 

measurement that interacts with the pure properties of mass we would still measure the effects of 

the mass in the boundary regions and hence the idea of, ‘dark matter or Energy’ would be 

maintained. 

Particles and Fields 
Our measurement of a particulate nature would seem to require the interaction with the mesh as 

this can fragment an otherwise contiguous pattern of stuff in stuff-space into spatially (our-space) 

separated measurable phenomenon. 
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Fields on the other hand are measurably contiguous and this suggest that they are interactions with 

pure properties that do not interact with the mesh so that the measurement space is the complete 

region of stuff-space. 

The Propagation of Influence through the Mesh 
 

Relativistic observations and the Space-Time Construct 
 

 

Possible interaction types 

{0, 2, 3, 11, 16, 18, 30, 45, 50, 60, 73, 129, 139, 209, 249} 

Simple particle like 2, 229 

Complex particle 107, 225 

Simple field like (uniform) 151 

Oscillating field like 19 

Complex field-like 79 

Simple expanding 50,163,222 

Regular expanding 18, 60, 105, 129, 133, 195 

Complex expanding 30,45, 57,73,110, 137,149 

 



D Marshall  04/04/2018 

Page 51 of 55 

  

 

Field-like and particle like stuff interaction 
No Mesh 
Target deflected by field-like probe.one may construe that the field-like 
probe collapses under measurement and generates anti-particles for the 
target and probe. 
Mesh 
Target transformed from potential particle-like to alternating field. 

 

Swapping of target and probe. 
It can be seen that although there are similarities. 
Probe 2 operating on Target 11 does not generate the same measurement 
as Probe 11 operating on Target 2 and this is the general case. 
 

 

Two identical particle-like stuff interactions 
Mesh 
The resulting patterns propagate at a slower rate than in a no-mesh space. 

 

Particle-like probe and evolving chaotic probe. 
No-Mesh 
Measured as two distinct particles and probe is regenerated. Appears to be 
a mutually attractive interaction. Also action at a distance. 
Mesh 
Generates a complex and uncertain measurement. Both target and probe 
pattern are fundamentally changed. 
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Consciousness and Perception 
As the stuff is everything then conscious perception must be a phenomenon generated by the 

complex behaviour of the stuff. I need to describe conscious perception within the context of a 

dynamic system of stuff. 

Consciousness enables a sub-system of stuff to encode information from the environment around it. 

There also needs to be a computational aspect that can use this encoded information of the 

environment and of itself to direct state change within itself and hence effect its environment. 

How can we explain the mechanics of consciousness from the perspective of complex system 

dynamics? 

Systems have behaviour that can be encoded into patterns. However without the encoding the 

system is still dynamically complex. 

Our senses generate patterns of behaviour that create dynamic behaviour in our brains. 

Our consciousness seems to come from within the bounds of our being and we are not aware of 

being able to project this awareness to beyond our physical bodies. 

We are conscious of the universe from somewhere behind our eyes. but whatever else is there that 

creates this visualisation of consciousness other than behaviour and pattern. 

There is no doubt that consciousness is likely to be a result that is emergent and greater than the 

some of its parts. 

The more time I spend on my obsession of trying to grasp the nature of the objective reality that 

gives rise to us and our perceived reality the more I feel as though the answer lies in understanding 

consciousness. Whatever your preferred scientific description of this objective reality may be they all 

have to account for this thing we call consciousness. Now there is no agreed or anywhere near 

precise description of what consciousness is and I most certainly lack the knowledge and talent to be 

able to furnish one. Let's first take out of the equation the idea of processing. I don't think that this is 

a difficult phenomena to explain. From studying simple cellular automata systems we can see that it 

is possible for behaviour and structures to emerge that have the ability to carry out basic logical 

operations and arithmetic calculations. So as long as whatever is driving the system that is our 

universe is complex enough we can imagine that such structures can be formed. 

What irks me is what is sometimes termed, 'the mind's eye'. This is the idea that we look out on a 

world as though there is a little creature behind our eyes watching a movie, which is called 'my 

perceived universe'. I believe that we have to look at this, ‘perception phenomena’ as a characteristic 

of a complex system. I do not believe that the system that begat this characteristic is necessarily 

bounded within what we would see as the spatial boundary of our physical bodies. Don't worry I am 

not about to become all mystical. However from the perspective of the objective reality there may be 

system dimensions, characteristic or whatever of the stuff that we cannot measure that play a part in 

the evolution of individual consciousness but that embody a larger conscious behaviour. 
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The problem is that using just system sciences and complexity science everything is a behaviour of 

the system due to its dynamics and structure. We consider behaviour into patterns both within and 

from the outside this behaviour can be characterised as patterns. But patterns are just specific 

encoding of the behaviour given a relationship between specific characteristics. One can argue that 

from the system's viewpoint pattern does not exist except within sub-systems that happen to be 

conscious and able to apply the codification. 

There are certain characteristics of the system, pure characteristics that have a relationship and 

hence generate what could be termed pure patterns. Most encoded patterns are based upon 

relationships of classes of interaction that we term physical characteristics or laws. 

Is our mind's eye the result of a pure pattern of pure characteristics that we can never directly 

interact with at a conscious measurement level and hence to us consciousness is a phenomenon that 

cannot be comprehended? 

I have shown that action at a distance and quantum behaviour can be generated by interacting 1D 

CAs and hence we may construe a  region of matter and its gravitational effect as just our 

interpretation of the interactions between two patterns that do no inherently consist of a pure 

property of mass and of gravity. These two constructs are the result of the interaction and not its 

cause. 

The interaction of what we observe as two particles is just an interaction of two patterns of stuff that 

generate behaviour that we associate with matter and gravity. 

The same can be said of charge. In the context of the stuff none of these constructs are in any way 

fundamental. Instead it is that which begat the interaction that is fundamental. 

  

This may suggest that we cannot explain consciousness in terms of these high level constructs. It may 

be that our minds eye is a non measurable interaction within the stuff that generates a unique 

phenomena or complex characteristic called consciousness. Such an approach would suggest that the 

likelihood of any artificial intelligent architecture giving rise to consciousness is improbable. 

Consciousness is a flow from one state to the next. If it is an emergent property then at the smallest 

scales of the stuff this state change will be extremely gradual. So much so that at higher scales there 

may such a small change that in essence we are conscious of a rolling period of the past. What we 

perceive is not only the now but the past as it was milli or micro seconds ago. We seem only to be 

aware of the moment and therefore the pattern in our brains that represents a conscious perception 

may in fact have an added dimension to the pattern that is time. This may be similar to watching the 

evolution of a 1 dimensional CA that becomes a two dimensional pattern as it evolves. This would 

mean that time may be perceived both as temporal and as a spatial dimension. This would change 

the spatial geometry of what we perceive depending upon the rate at which we sample it and our 

relative position in space. 

A state is associated with a scale. For a state to change there has to be many smaller state changes 

at smaller scales. This means that all state changes take a number of instabilities or time. For a 

neurone to fire it takes a large number of quantum and smaller scale state changes to occur. For a 
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network of neurons to fire and hence change a perception takes even longer. Is it that we have a 

fuzzy consciousness and are aware of the past as our mental state changes to represent the changes 

that have occurred. 

Consciousness may be a bounded phenomenon that is associated with individual patterns that define 

a conscious pattern or there may be some level of weak interconnection through interactions 

between such patterns.  

As consciousness is self-referential it would seem to me that it can be described as an iterative or 

feedback ‘awareness’ phenomenon. 

I have always believed, without real justification that a theory of everything has to include a 

description of the origin, but not necessarily the detailed dynamics of consciousness. 

Physicalism assumes that consciousness is a physical. phenomena. 

Dualism assumes that consciousness is completely non physical 

It is both pattern exists both physically and behaviourly. Behaviour is change in physical patterns 

that encode information. 

They are a feedback loop. Behaviour changes pattern or state which may change behaviour. This is 

where consciousness exists my view is an emergent property Dualism.  

It would seem to sit with the integrated information theory. The stuff requires a specific type and 

level of complexity for consciousness to be emergent. 

If consciousness is an emergent phenomenon then like all coherent behaviours they rely upon the 

micro dynamics at smaller scales and therefore consciousness is manifest at one or more distinct 

scales.  

Final Comments 
The theory of enigmatic stuff suggests that much of the perceived physics of our universe such as 

quantum uncertainty, warping of space and the maximal speed of light are due to the subtle 

combining of several characteristics and behaviours of the stuff. This makes it even harder for our 

compartmentalised physics to furnish consistent constructs of the mechanisms behind such 

observations. 

 


