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Reality is a simulation – are you serious?  
Klee Irwin August 2015 

 
At Quantum Gravity Research, we work on “E8 neural network theory”. Our mission is:  
 

To discover the geometric first-principles unification of space, 
time, energy, matter, information and consciousness. 

 
It is the quest of Neo in The Matrix – a journey to discover what this construct of reality actually is. This 
essay is about a simple deduction:  
 

1. Reality is made of information 
2. Information is made of consciousness 
3. Geometric language is a “first-principles” bridge between physics, information and 

consciousness 
4. Emergent universal consciousness may be the substrate or origin for a geometric first-principles 

based “trans-temporal” physics.  
 
To appreciate this deduction, we should first cover a few basics.  
    
GEOMETRIC FIRST-PRINCIPLES 
 
Unification theories, such as string theory (a theory of everything) and the theory of electromagnetism 
(unifies electricity and magnetism), are not first-principles models. So they cannot answer questions 
such as, “Why does the speed of light have the value it has?” or “Why do electrons have the mass they 
do?” All fundamental physical theories mankind has invented so far are simply equations that explain 
how one thing, such as the electric field, converts into another thing, such as the magnetic field. They do 
not provide deep answers to questions like, “Why does the Planck length have the length it does and 
why is reality ‘pixilated’ with this minimum possible length in the first place?” This is why we do not 
know exactly what the speed of light is or what the mass of an electron is. We only have 
approximations. And that is the case for all of our physical constants. We don’t know any of them. A 
geometric first-principles theory of everything would be necessary to know the actual values.  
 
The notion of “first-principles” comes into play in geometry. We can know from first-principles that a 1 
meter square has a diagonal that is the square root of two meters. If we didn’t have the geometric first 
principles knowledge of why, we would be left with only approximations of the diagonal length. That is, 
people would measure squares and notice that the diagonal always seems to be approximately, say, 
1.414… meters (for a 1 meter square). But they would never get very many digits of this approximate 
number from measurements – not without knowledge of the geometric first-principles. This is why, for 
example, we do not know what the speed of light is. We have only an approximation of its true value. 
And we will have nothing better than approximations until we discover the geometric first-principles 
understanding of reality itself.  
 
Indeed, finding a geometric first-principles theory of fundamental physics is the Holy Grail of both 
science and philosophy. Its discovery would unify these two disconnected branches of thought into a 
single elegant understanding.  
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PHYSICAL BASICS 
 
The fundamental things of reality are space, time, gravity and a small set of particles, such as photons, 
electrons and quarks. Space and time can be wrapped up into the best gravity theory we have, general 
relativity. And the behavior of the fundamental particles can be wrapped up in quantum mechanics.  
 
The most popular interpretation of quantum mechanics tells us particles do not exist until they are 
measured. It also tells us that the spin of particle occur in a frame-by frame manner. There is no smooth 
rotation, just as there is no smooth motion in a 35 mm movie but instead just an ordered arrangement 
of frozen images with gaps in the action between when any two 35 mm photos are captured by the 
camera. General relativity, on the other hand, is not “pixilated” in this way. It says space and time are 
smooth – that a particle can rotate from one position to the next by smoothly covering all locations in 
between.  
 
These two theories disagree in many ways. And so one is either wrong or incomplete or they both are. 
But they each have strong clues about what an ultimate theory of everything must explain. The deepest 
notion of quantum mechanics is that reality is pixilated and that nothing exists until measured. And 
perhaps the most remarkable idea of general relativity is that the future and past exist equally. In other 
words, our past continues to exist physically. And our future exists “now”, even though we are not there 
yet.  
 
SOME DEEPER BASICS – SHADOWS ON THE WALL 
 
It has been well-known to particle physicists since the 1970’s that all fundamental particles and forces, 
including gravity, can transform into one another in a way that maps to a certain 8-dimensional shape. 
These transformations are called “gauge symmetry transformations”.  So if each particle and force 
transforms into the others, then they are all “variant” shadows of something invariant. For example, 
here are two shadows of a cube. They are each “variant” transformations of the actual higher 
dimensional cube. The cube is “invariant” while the two shadows are “variant”. One shadow can be 
transformed into the other by rotating the invariant cube. The amount of rotation between the two 
positions that creates the shadows is the “gauge symmetry transformation” which converts one shadow 
the other. This is essentially how two fundamental particles can be converted into one another as two 
lower dimensional shadows of the 8-dimensional shape.   
 

 
 
 
 
 
 



3 

 

So what is this invariant 8D shape that casts shadows into 3D or 4D, where the fundamental particles 
and forces are the shadows? It is called the Gosset polytope (shown below). It is the cell of the 8-
dimensional crystal called E8, which corresponds to the densest way to pack hyper-spheres in 8D. 
Garrett Lisi’s TED talk provides nice visuals for this idea: https://www.ted.com/speakers/garrett_lisi 
 
 

 
 
IS REALITY MADE OF INFORMATION? 
 
If reality corresponds to something as abstract as an 8-dimensional crystal, the question arises: 
 
Is reality itself abstract – made of information? 
 
The idea that reality is made of information is growing in popularity, especially within the physics 
community. In fact, those who disagree that reality is made of information have no counter explanation 
of what energy/matter is. They can only say how it behaves. The classic definition of energy indicates it 
is made of information. And quantum mechanics indicates it is made of information. In a nutshell, 
matter can be thought of as bound up energy. And energy is the potential for two particles of matter to 
change their distance relationship. So it is a circular definition, where you can rephrase it as, “Energy is 
the potential for two particles [which are made of energy] to change their distance relationship”. There 
is nothing other than abstract informational terminology in this classic definition. Quantum mechanics is 
even more information oriented. The most popular interpretation says that, until a particle is measured, 
it literally does not exist. The potential for it to exist in different locations exists. But that is an abstract 
informational space – a possibility space. Once it is measured, what we have is data on its position or 
momentum. This view of quantum mechanics says that, upon measurement, the particle (formerly only 
existing in an abstract possibility space) becomes physically real. But again, the physically real matter 
particle itself is made of bound up energy which is an informational quantity. The idea of reality being 
made of information is confusing if one insists on imagining little chucks of matter “stuff” or some other 
tangible and non-abstract “stuff” like energy. Those notions do not match with the more information 
oriented view we’ve learned from experiments in the last 100 years. However, when we open our minds 
and do not insist on forcing a round peg in a square hole – when we accept that reality is made of 
information, the enigmas vanish and everything becomes logical and elegant. Some of the many 
scientists who have argued that reality is made of information include MIT’s Max Tegmark and the great 
John Wheeler, who coined the phrase black hole.  

https://www.ted.com/speakers/garrett_lisi
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IF REALITY IS MADE OF INFORMATION, IT MUST BE MADE OF CONSCIOUSNESS 
 
The terms “consciousness” and “information” are dependent upon one another for their definitions. A 
consciousness is always choosing what information to be aware of. And each new awareness is itself 
new information.  To be conscious = to be aware of things = to be aware of information. 
 
Consciousness is a stream of choices of what information to be aware of and what things to relate. 
Information requires measurement or consciousness to create and to interpret it. So you cannot define 
one without the other. Unfortunately, in the typical university physics department, it is not “legal” to 
talk about consciousness while the term “information”, as used in digital physics models, is acceptable. 
 
Technically, information is “meaning conveyed by symbolism”. Symbols represent ideas. For example, 
the symbol of an equilateral triangle can represent the idea of a dog. 

 
Or it can represent itself, the idea of an equilateral triangle.  

 
 
Geometric symbolism that represents itself is a special category of symbolism. In a symbolic language 
made of geometric symbols, the meaning or ideas of the geometric symbols combine together into 
geometric “words” and “sentences”, which themselves have emergent geometric meaning, such as a 
planet or the sub-atomic structure of a quark. It is like building a castle with a rule based language of 
“Lego shapes”. But here, the castle itself is the geometric meaning of the sentences expressed in the 
Lego language.  
 
TWO FORMS OF INFORMATION “REAL” AND “LESS-REAL” 
 
The astute reader may be wondering, “If everything is information, doesn’t that mean nothing is real?” 
There are two fundamental classes of physically possible things: (1) the class of “real things” which have 
occurred and (2) the “unreal things” which could have occurred but have not. And there are two similar 
classes of possible information: (1) “real information” which has been created or calculated or measured 
or imagined or perceived (all words meaning the same thing here) and (2) information which has never 
been created but which could be real if it were created or measured, etc. For example, the information 
of this sentence has existed as real information: The dog ran fast. But the information in this sentence 
has very likely never existed in the history of the universe until it was written for this document: Santa 
Claus rides a camel with his coat off while talking on his iPhone in the Sahara desert.  
 
A physical simulation in a computer is made of created and calculated information. Because of some 
compelling arguments, many scientists today believe reality is a simulation: 
http://blog.proof.directory/2014/07/23/digital-physics-argument/. And this is not just a fringe idea: 
https://en.wikipedia.org/wiki/Digital_physics 
 
We live in a geometric construct. So if the construct is a sort of simulation, it may be encoded in a 
geometric-symbolic language, not man-made algebra or even 0s and 1s. And for any of those symbols to 

http://blog.proof.directory/2014/07/23/digital-physics-argument/
https://en.wikipedia.org/wiki/Digital_physics
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be “real information” they must be actualized into existence from being a mere possibility to being 
“registered” or “real” information used in the simulation. Consciousness of some form is needed for 
this.  
 
THE CHICKEN OR THE EGG? 
 
A universal-scale simulation using geometric symbolic code would not need to be programmed by an 
entity from outside the simulation. Emergence and self-organization are well-established behaviors of 
nature. So it is more plausible that the computation and consciousness based intelligence necessary for 
the universe to be its own simulation creation substrate emerged from the simulation itself. Confusing? 
Yes.  
 
But the confusion comes from an strong intuitive believe humans have in the “shape” of a chain of 
related events. Considering the idea of wrapping a causal chain of events into a circle is very helpful. In 
this case, asking which came first, the chicken or the egg – the emergent universal consciousness or the 
simulation, would be a false question. It would be like asking which number comes first on the circle of 
12 numbers on your wall-clock. In the below image, “GUT” stands for “grand unified theory”. The snake 
is most complex at the head and most simple at the tip of its “tail”, where the illustration says GUT to 
represent the idea of the simple geometric code. If we lay out the relationship between simple to 
complex events in an emergent hierarchy of self-organization, it would look like a line with the simplest 
thing, like our notion of a geometric code, at one end. And emergent universal consciousness would be 
on the opposite end. But why a straight line? When we wrap a causal chain like this line into a circle, the 
most complex emergent thing can be both the “mother” and the “daughter” of the simplest thing (the 
geometric code). In this sense, the universe evolves to become its own creator. This is audacious 
because our intuition does not tell us the future and past exist in the same geometric construct, as 
Einstein’s relativity theory does. For example, the idea that our deep-time descendants exist now in the 
same spacetime construct as we exist “back here” in the 21st century provokes the question of what sort 
of feedback system between us and them could exist if a first-principles unification physics allowed such 
loops.  

 
 
Some people think “consciousness” is the ground of reality. That has been the thought of Australian 
Aboriginals, writers of the ancient Vedas and many other cultures. But it is also a modern idea 
demanded by logical necessity – namely our scientific realization that reality is made of information and 
relates deeply to measurement.  
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Frank Wilczek (physics Nobel 2004) said this: 

The relevant literature [on quantum mechanics] is famously contentious and obscure. I believe it 

will remain so until someone constructs, within the formalism of quantum mechanics, an 

“observer”, that is, a model entity whose states correspond to a recognizable caricature of 

conscious awareness; and demonstrates that the perceived interaction of this entity with the 

physical world, following the equations of quantum theory, accords with our experience. That is 

a formidable project, extending well beyond what is conventionally considered physics. 

What Wilczek means here is that a microscopic observer at the Planck scale is necessary. Without it, the 
logic of quantum mechanics begins to fray. This is a very interesting and strange idea – like an emergent 
universal consciousness having 10^100+ vantage points or “eyes” from which to operate a geometric 
code to actualize reality into existence at the Planck scale via observation/measurement.  
 
GEOMETRIC LANGUAGE/CODE 
 
Is there a bridging concept between these three ideas? 
 

(1) Universal consciousness 
(2) Physical reality  
(3) 3D simulation 

 
As mentioned throughout this essay, the concept that links all three things is “code” if you prefer a 
technical term and “language” if you prefer a poetic phrase. Physical reality organizes itself via language 
– a geometric code – a type of mosaic tiling scheme. Of course, reality is entirely geometric, from the 
waveform to the distance between two particles. The four letter DNA code is an example of a 3D 
geometric language.   
 

 
 
So how do we get a first-principles derived geometric tiling language that corresponds to E8, the 
invariant object that unifies everything? Using mathematics, we can “look through” the E8 crystal and 
project it to 3D or 4D in the same way we look at a 3D tree on the street and project or flatten it into a 
2D image.  
 
Using a novel method, our group projects the E8 crystal to a quasicrystal in 4D. Then we take 3D slices of 
the 4D quasicrystal to create structures, like this image below, which encode realistic unification physics. 
These expressions of the quasicrystal language are geometric constructs in the same way that an 
equilateral triangle can be a symbol in a code where the symbol of the equilateral triangle plays the 
physical geometric role of an equilateral triangle in some 2D mosaic tiling language using triangles – a 
symbol that represents itself as a spatial object.  
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This “3D-mosaic code” has a small set of geometric shapes/characters based on the golden ratio. The 
possible tiling patterns are guided by organizational rules for how they can fit together. These rules are 
the syntax or grammar of the geometric code/language. And like all codes/languages, there are degrees 
of freedom within the rules which we call “hinge-variables”.  For example, in English, if we say, “The dog 
is a _____ runner”, the grammar rules force us to choose an adjective. But we have freedom to choose 
from a number of different adjectives. In this same way, the geometric mosaic code is not a 
deterministic algorithm playing itself out. As with any language, a conscious choosing entity must make 
choices of what geometric shape to choose at these hinge-variable steps of the code.  
 
HOW CAN AN EMERGENT UNIVERSAL CONSCIOUSNESS COME TO EXIST? 
 
Before answering this question, we should point out that sometimes audacious things are accepted as 
ordinary. And sometimes things we have reasonable evidence for are considered impossible. For 
example, as modern people, we have come to accept the fantastical idea that all of reality exploded into 
existence from a speck of nothingness in the Big Bang. The example is not intended to provoke the 
reader to question the Big Bang. It is an example of an outrageous idea that we accept because a 
majority of theorists decided it is true based on logical arguments. However, we have not seen the Big 
Bang and so it remains a theory as opposed to an empirical observation. Consciousness, on the other 
hand, clearly seems to exist right here in our laboratory of observable reality. The only question is 
whether or not there is an upward limit for consciousness. Can evolution into the deep future allow 
emergent consciousness to become a neural network far larger and higher quality than the one which 
emerged from the particles and spacetime within our skulls? Of course, there is no upper limit for how 
powerful emergent consciousness can become. And there seems to be a principle in the universe of 
evolutionary emergence, where evermore complex things are born from simpler things. Even 
exponentially exploding technology is an example of such hierarchical emergence. As bizarre as the idea 
is, perhaps in a 100 years or maybe a 100 billion years, run-away high-consciousness leaving a planet like 
Earth and seeding other parts of the universe with itself might discover a way to network non-locally, 
perhaps via wormholes in spacetime, to create a “zero-time” or instant information exchanging  neural 
network. Human consciousness capable of discovering the code at the fabric of reality has certainly 
emerged. That is a fact at least as remarkable as the Big Bang idea itself. And the notion of exponentially 
expanding universal scale consciousness is in some sense more plausible than the Big Bang itself 
because we have seen high-level abstract consciousness emerge right here on Earth. We haven’t seen 
the Big Bang and have no explanation for how it could have occurred in the first place.  
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It is virtually inevitable that human consciousness will explode off-planet in the 21st century, like an 
exponential supernovae radiating high-technology and high-consciousness in every direction. Many of 
us grew up in the shadow of the cold war. However, now days it no longer seems likely that humans will 
blow ourselves up before seeding other parts of the universe with high-consciousness. Exponential math 
is a strange party trick. A simple doubling algorithm can amaze people with its results after a remarkably 
small number of doublings. Consciousness – thoughts/ides – obviously impact physical reality, as we can 
see with the changing of the chemical composition of Earth’s atmosphere (we just exceeded 400 ppm of 
carbon) or the conversion of most farmable landmass to agricultural use or expansive city-scapes as far 
as the eye can see – all engineering feats that started in the imagination and then, through technological 
networks of people and shared knowledge, become physical for good or for worse. But what is the 
upper limit of how consciousness can transform physical reality? Can consciousness networks 
exponentially expand through our speciated deep-time descendants to engulf the universe? Once we go 
off-planet and have the proper physics, could we double repeatedly enough to enjoy the full potential of 
exponential processes.  
 
 

      
 
A few million bacteria on an apple are a meaningless influence to the apple’s destiny. However, after 
only a few doublings in their population, they become the dominant physical force determining the 
destiny of the apple – decomposing it fully and returning its elements to the soil. Like the few million 
bacteria, human collective knowledge/technology and consciousness currently appears to be a trivial 
component to the destiny of the universe or even our solar system.  
 
Perhaps a future understanding of a first principles theory of everything will provide us with Star Trek 
like future technology that would allow travel to different coordinates of the universe (instant 
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teleportation) without the need for light-speed travel. In this case, instead of how a supernovae radiates 
out in a ballistic manner, consciousness leaving Earth could envelope the entire universe from distant 
locations at the same time, creating the distribution pattern of a sponge – and then continue the 
doubling algorithm to fill-in the voids in between.  
 

 
 
Consciousness and even information itself is not a conserved quantity. For example, if you have 1,000 
letters randomly arranged, we can say you have 1,000 units of information. But you can arrange the 
letters into words that are randomly arranged and have more than 1,000 units of total information, 
since you must ascribe an information value to the words. And you can then organize the words into 
sentences and so on. Emergent technology and consciousness behave this way, where exponential 
doubling algorithms in the information/consciousness-sphere are not limited by the law of conservation 
of energy.  
 
In such a case, an event like what we are witnessing here on Earth circa 2015 is a sort of “Genesis 
event”, where a species evolves high-level abstract consciousness and high-technology capable of 
allowing that species to leave the planet and hijack its own biological and psychological/sociological 
evolution. When such a species discovers the actual Planck scale code of the construct it emerged from, 
both those beings and their speciated descendants may discover and exploit teleportation. Picture only 
100 doublings algorithm of humans and their descendants. Of course, as long as there is no spatial or 
resource restriction, as there would be here on Earth, a doubling algorithm generates numbers far 
greater than all the particles in the universe after a surprisingly small number of doublings.  
 
If you had two pennies and doubled them only 80 times, you would have more pennies than all the 
atoms in every solar system and every galaxy combined. A counter intuitive party trick indeed.  
 

 


