
Chapter 26. What Science and Modern Physics are Really Trying to Tell Us

The hard mathematical science of modern physics tells us that the world is no more real than a
virtual reality, like a virtual reality game that one plays on a computer screen. Modern physics in
the context of the holographic principle tells us that the perceivable world consists of nothing
more than forms of information projected like images from a holographic screen to the point of
view of an observer outside that screen and the animation of those images in the flow of energy
that animates that world. That's the nature of a holographic world. It isn't really real. It's a virtual
reality. Just as the Bhagavad-Gita says, it's unreal. It has no being. The true nature of being
solely belongs to nondual reality. Only nondual reality is really real. It never ceases to be.

When the word truth is used in any nondual tradition, this refers to the true nature of being,
which is inherent to the nondual reality of the void. What about mathematical truth?
Mathematical truth is inherent in the potentiality of the void to create geometry. As
mathematicians have long known, all mathematical truths are geometrical in nature. Great
mathematicians have been Platonists in the sense they know they only discover mathematical
truths inherent in the potentiality to create geometry. Geometrical mathematical truth is what
underlies the geometric creation of the holographic illusion of a holographic world.

The void has no limits in terms of its expression of potentiality, but in order to create that
holographic world in the form of a virtual reality in which living organisms appear to live, its
expression of potentiality to create that geometry must become constrained in a way that leads to
the expression of mathematical rules governing that world that are consistent with the expression
of life. In physics, this constraint on the expression of potentiality by the void to create geometry
in a way consistent with the expression of life is called the anthropic principle.

The anthropic principle is like natural selection on a cosmic scale. Each observer chooses what is
best for itself from its own point of view in its own holographic world in terms of being able to
live the best possible life in that world, but the choices of different observers are intertwined due
to information sharing among their overlapping holographic screens. Entangled qubits of
information for each observer's holographic world are encoded on its own cosmic horizon that
arises due to the expansion of space. The acceleration rate with which space expands is called the
cosmological constant in relativity theory. A change in this acceleration rate of the expansion of
space results in a change in the radius of the observer's cosmic horizon. In physics this kind of
change is conceptualized to occur as a phase transition from a less stable meta-stable state to a
more stable meta-stable state as the acceleration rate takes on a lower value, which results in a
larger radius of the cosmic horizon. Each phase transition in the value of the acceleration rate is
like a new big bang event as the observer's cosmic horizon increases in size, decreases in
temperature, and encodes more qubits of information. It's well known in physics that this kind of
phase transition, called spontaneous symmetry breaking, can reset the parameters in the laws of
physics, like the mass or charge of the electron. Every reset of the laws of physics is a kind of
fine-tuning of those laws that allows the laws to be more compatible with the expression of life.



The anthropic principle reflects this fine-tuning of the laws of physics that occur during the
phase transition with the resetting of the laws of physics. Each phase transition is like a new big
bang event that creates a new universe, which is only possible because the acceleration rate of
the expansion of space is transitioning to a lower value. Choices made during the phase transition
in terms of resetting the parameters in the laws of physics are made in such a way as to be more
compatible with the expression of life in the new universe. These choices always reflect an
interplay of the expression of divine will that gives rise to the expansion of space that creates the
geometry of a holographic world and the choices each observer makes in its own holographic
world as it appears to live the best possible life of a living organism in that world.

The choices an observer makes in its own world allows the observer to become a co-creator of
that world in conjunction with the totality of all choices made by all other observers that share a
consensual reality with that particular observer and the expression of divine will. Divine will
allows for the creation of geometry in the sense of the accelerated expansion of space that gives
rise to each observer's cosmic horizon and the encoding of information on each horizon along the
lines of some geometric mechanism like non-commutative geometry. Even the flow of energy
through the observer's world must arise from the expression of divine will along the lines of the
expansion of space. An observer becomes a co-creator of its own world when it allows its
choices to come into alignment with the expression of divine will. The anthropic principle tells
us that those choices are directed in such a way as to best allow for the expression of life.

Ultimate truth cannot be equated with mathematical truth, but they are related. Ultimate truth is
consciousness in its ultimate stateless state, which can only be conceptualized in terms of
negation as absolute nothingness, but because it is undivided, it can also be called one, and
because it is unlimited, it can also be called infinity. What it can't be called is two, hence the
designation nondual. Nondual consciousness is the Source (Brahman). When the Source creates a
dualistic world for its Self (Atman) to perceive in a subject-object relation, it can also be called
three in the sense of the trinity of the Source (the Father), the Self (the Holy Spirit) and the
person in the world (the Son). In the process of creating that dualistic world, Atman is divided
from Brahman, and that dualistic world is limited by a holographic screen. The reason the Source
can create something from nothing is because consciousness is becoming divided and limited. By
its very nature, a holographic screen limits and divides Atman from Brahman as it encodes
information for the holographic world that Atman perceives. A holographic screen and the
images of a holographic world projected to Atman are inherently a geometric creation. The
reason the Source can create a dualistic world is because the Source has the potentiality to create
geometry. Mathematical truth only enters into the equation in terms of the creation of geometry.
As mathematicians have long known, geometry underlies all mathematical truth, but ultimate
truth underlies geometry. Ultimate truth has the potential to create mathematical truth whenever
it creates geometry, which is an essential aspect of creating a holographic world.

Unless you've investigated the true nature of your own consciousness, you really have no idea
what you're talking about when you talk about yourself. The problem is called delusion. Only



consciousness has its own independent existence, but when consciousness identifies itself with a
person in the world it perceives, it believes delusional beliefs about itself. Consciousness exists
prior to the creation of that world, is present at the creation of that world, and is present for
everything that appears to happen in that world. Consciousness exists before that world appears
to come into existence and after that world disappears from existence. Whatever appears to
happen in that world, consciousness is present to observe that happening. This isn't about
anybody's consciousness in particular, but about the ultimate nature of consciousness.
Everybody's consciousness is only a fragment of that ultimate consciousness. Consciousness is
not personal. Consciousness does not belong to a person. A person is a physical organism, which
is essentially an animated body that only appears in the world perceived by a presence of
consciousness. There is only confusion about this fact because of the nature of delusion. The
mind falsely tells consciousness that it is a person in the world it perceives as self-referential
thoughts are created in the mind, and consciousness believes the lie of this false self-concept,
which are the false beliefs that consciousness believes about itself, because those thoughts are
emotionally energized by the same emotional energy that animates the form of a body. As
consciousness perceives that flow of emotional energy, it feels self-limited to the form of that
emotionally animated body and identifies itself with that body. That personal self-identification
is the nature of delusion, which is inherently driven by the expression of emotions.

An interesting project is to cross-reference what Nisargadatta Maharaj has to say about personal
self-identification in I Am That with what neuroscientists say about personal self-identification.
A good book to read on this subject is The Feeling of What Happens by Antonio Damasio. If you
read Damasio closely, you'll see that neuroscience really has no explanation for the nature of
consciousness in the sense of the perceiving observer who is perceiving thoughts and feelings,
and has no idea who is identifying itself with the body. This is the reason that almost all people
who work in neuroscience and artificial intelligence have come to the conclusion that perceiving
consciousness is an illusion. They only acknowledge the reality of the things being perceived,
like the emotional energy that energizes thoughts and the information content that's inherent in
thoughts. They have no idea about the nature of the observer that is actually perceiving that
energy and information content inherent in a thought.

Damasio describes the movie-in-the-mind, but then denies the existence of the observer out in the
audience. For Damasio, the person and the world depicted in the movie are the only things that
are real. Nisargadatta also describes the movie-in-the-mind, but doesn't deny the existence of the
observer. For Nisargadatta, everything in the movie, including the person and the world, are
unreal. Only the observer out in the audience, called the Self, is real. For Damasio, the
movie-in-the-mind is a virtual reality created in the brain, while the body and the brain exist in a
real world. For Nisargadatta, the world is a virtual reality depicted as the movie-in-the-mind. For
Damasio, the movie screen is created in the brain. For Nisargadatta, the movie screen is the
boundary of the observer's world, which in modern physics is called a holographic screen. That
holographic screen always arises as an event horizon in the observer's accelerated frame of



reference, and so there is a natural place for the observer as the perceiving consciousness present
at the central point of view of its own holographic world. For Damasio, there is no natural place
for the observer since the movie screen has to arise inside a brain inside the world. Like all
neuroscientists, Damasio denies the existence of perceiving consciousness. The problem for
neuroscience is the logical inconsistency of trying to create a movie-in-the-mind that depicts the
life of a person in the world inside the brain of that person inside that physical world. The only
natural place to depict that movie is on a holographic screen that bounds that world.

The denial of the existence of perceiving consciousness by neuroscience is very odd since all
thoughts, like everything else in the world, is perceived in a subject-object relation. The subject
is the observer and the object is composed of the energy and information content inherent in the
thing being perceived. Neuroscience and artificial intelligence are denying the existence of the
subject, which is the perceiving consciousness of the observer. This is very odd because every
observer has its own inherent self-knowledge that it exists as the perceiving subject of whatever
it is observing. Every subject has the inherent sense of being present as an observer of things and
knows that it exists, and yet neuroscience and artificial intelligence researchers deny the
existence of perceiving consciousness and call that sense of your own existence an illusion.

The remarkable thing about modern physics and the holographic principle is it turns the nature of
illusion totally around. The perceivable world is the holographic illusion created through
holographic projection. Everything in the perceivable world can be reduced to qubits of
information encoded on a holographic screen, and that holographic screen can always be
understood to arise as an event horizon in an observer's accelerated frame of reference.
Understanding the observable world in this way tells us that the world is the holographic illusion
and only the perceiving consciousness of the observer has its own independent existence. The
existence of the perceiving subject exists before that holographic world appears to come into
existence, while events are being perceived in that world, and after that world disappears from
existence. Where do you think you go when you fall into a deep sleep at night and your world
disappears from existence? Once you stop identifying yourself with the person in the world you
take yourself to be as you perceive that world and know yourself only to be the perceiving
subject of that world in the sense of being present as a presence of perceiving consciousness at
the central point of view of that world, then you know the answer to this question.

Physicists that buy into the conventional physicalism paradigm that physical reality is the only
reality and deny the independent existence of the reality of consciousness will object that a
person's body still appears to exist in the world when that person is in a state of deep sleep. This
observation really has nothing to do with the reality of consciousness, but only pertains to the
consensual reality shared by multiple observers that appears to exist due to information sharing.
Multiple observers, each present at their own point of view and each observing their own
holographic world defined on their own holographic screen, can share a consensual reality when
their respective holographic screens overlap in the sense of a Venn diagram and share
information. Even when an observer's own holographic world disappears from existence from its



own point of view, other observers can continue to observe that particular observer's inanimate
sleeping body in their own holographic worlds due to information sharing. When multiple people
play an interactive virtual reality game on their own computers, each connected to the internet,
and one of the people turns off the game, the avatar of that person still appears in the game
played by the other people, except that particular avatar will no longer be animated when its
owner no longer plays the game. Falling into a deep sleep is analogous to turning off the game.

Physicists that buy into the physicalism paradigm deny the possibility of individual choice in a
world of potentiality and deny the independent existence of consciousness as the observer of that
world, and are often forced into the camp of the many worlds interpretation of quantum theory
along with elements of quantum decoherence if they want to maintain any semblance of logical
consistency, but that's not the correct way to understand the world. The correct starting point is to
assume the independent existence of the consciousness of the observer and show how the
holographic principle naturally leads to what we call physical reality. Physical reality is not
really something fundamental, but is more like a virtual reality, sort of like the Matrix.

Choice is an inevitable aspect of the world due to the potentialities of the world. The quantum
state of the world is a superposition of all possible potentialities. In order to reduce this quantum
state of potentiality to an observed state of actuality, a choice has to be made. When you come to
a fork in the road, you have to choose which path to take. When you order off a menu, you have
to make a choice about what to order. If you say that no choice is made, then you're saying that
everything is predetermined in some cosmic Newtonian deterministic mechanism and that there
really is no quantum state of potentiality. Either you're assuming the Einsteinian or Bohmian idea
of nonlocal hidden variables that determine everything or you're assuming the Everett many
worlds interpretation of quantum theory. That's certainly possible, but the correct understanding
of the world keeps potentiality an inherent aspect of the world. A choice must be made every
time the superposition of potentialities is reduced to an observed state of actuality.

The basic problem with the physicalism paradigm is there is no place for an observer to exist
inside the world that the observer perceives. There is no logically consistent way an observer that
exists inside an observable world can choose what it observes in that world in the sense of
reducing the quantum state of potentiality of that world to an observed state of actuality. It is
logically inconsistent to assume that multiple observers exist inside the same observable world
and each makes choices in that world that reduce the quantum state of potentiality of that world.
That kind of assumption leads to paradoxes like the Wigner friend paradox. The only logically
consistent way to resolve this problem is to assume that every observer observes its own
observable world and makes choices in that world as the quantum state of potentiality of that
world is reduced to an observed state of actuality, but then the observer really doesn't exist in that
observable world. The holographic principle tells us that the observer exists at the center of its
own holographic world as images of that world are projected from a holographic screen to the
observer's central point of view. That holographic world is observer-dependent and only arises in
the observer's accelerated frame of reference as the observer's holographic screen arises as an



event horizon. Multiple observers, each existing at their own point of view, can only share a
consensual reality in the sense of information sharing among overlapping holographic screens.
An observer can only choose what it observes in its own holographic world in the sense of how
the observer focuses the attention of its perceiving consciousness on events in that world.

Physics says that choices are made in an unbiased or random way, but even a random choice is a
choice. There is also the possibility that choices can be made in a biased way. Who would make
those biased choices? The answer is the observer makes its own biased choices based on the way
the observer focuses its attention on events in the world it perceives. The observer has
preferences because the observer has likes and dislikes. For example, the observer likes
experiencing pleasure and dislikes experiencing pain. This brings us to the problem of qualia.
Physics can only describe mathematical quantities, but when we perceive things, we perceive
subjective qualities. Physics can only specify the wavelength or frequency of a light wave, and
no one who works in neuroscience or artificial intelligence can explain how that mathematical
quantity is perceived as the quality of color. The problem of qualia is inherent to the nature of
consciousness itself. Consciousness has its own preferences of likes and dislikes, essentially
what feels good and what feels bad, and will always choose to focus its attention in such a way
as to choose what it likes and avoid what it dislikes. The reason consciousness can make choices
is because the world that consciousness perceives is described by a mathematical quantum state
of potentiality. Consciousness is making a choice every time that quantum state is reduced to an
actual observed state. Who is making that choice? You are making that choice as the observer or
as a presence of perceiving consciousness at the central point of view of your own holographic
world. You make that choice as you focus your attention on that world. At night when you fall
into a deep sleep, you withdraw your attention away from that world and that world disappears
from existence from your own point of view, but you still exist as consciousness.

Neuroscientists object that the problem of qualia remains unsolved because the information
processing of the brain is extremely complex and there's no telling what form that processed
information will take, but this complexity argument is really only a smoke-screen for the logical
inconsistency of their argument. The problem is, the input data into the brain is in the form of
mathematical quantities, like the rate with which neurons fire their electro-chemical outputs of
synaptic potentials. These synaptic potentials are transmitted between neurons, and so there is
the transmission of electro-chemical information. When a large number of neurons are involved
in this information transfer, as happens in the brain, some kind of information processing does
indeed occur. The problem is, the output of this information processing is also in the form of
synaptic potentials. The output data is still in the form of mathematical quantities. Neuroscience
has absolutely no explanation for how this mathematical output data is perceived in the form of
subjective qualities. Just like the problem of how the frequency of a light wave is perceived as a
color, how is a neuron firing rate perceived as a subjectively perceived quality? Neuroscience has
no answer and never will have an answer because the perception of subjectively perceived
qualities is inherent to the nature of the perceiving subject and not to any mathematical quantity



that characterizes a perceived object. The problem is that neuroscientists deny the existence of
the perceiving subject because they deny the existence of perceiving consciousness, and so they
will never be able to find a solution for the problem of qualia. Subjectively perceived qualities
like color are not an aspect of the mathematical quantities that characterize perceived objects but
rather of the perceiving subject that perceives objects in a subject-object relation.

Physicists make two mistakes when they discuss the holographic principle. The first mistake is
they don't take an observer-centric point of view. They mix up what appears to happen in the
bulk with the way qubits of information are encoded on the screen. The bulk description includes
space-time geometry, the force of gravity that arises from the curvature of space-time geometry,
the particles of the electromagnetic and nuclear forces, and all the matter particles that comprise
things like atoms, molecules and bodies. Everything we perceive in the world is part of the bulk
description. The holographic screen description only describes the way qubits of information are
encoded on the screen. That holographic screen always arises as an event horizon that bounds the
space-time geometry of the observer's own holographic world. The screen arises from the central
point of view of the observer in the observer's own accelerated frame of reference.

The mistake physicists make is to mix up the bulk description with the screen description. They
are mixing up apples with oranges. The only consistent way to discuss the holographic principle
is to discuss the way qubits of information are encoded on a holographic screen and whatever the
observer that arises in relation to the screen in its accelerated frame of reference observes in its
own world as images of things are projected from the screen to the observer's point of view. The
projected images of things aren't really real since they can be reduced to qubits of information
encoded on the screen. Only the observer and its screen should be discussed. The images of
things that appear in the bulk are only an illusion created by holographic projection.

The second mistake is to assume thermal equilibrium. Physicists assume thermal equilibrium
because they are limited in terms of what they can discuss. They can only discuss an isolated
simple system like a hydrogen atom, a planetary orbit, or an isolated black hole. To discuss
anything more complicated they have to assume thermal equilibrium, but the physical universe is
not at thermal equilibrium, and so will exhibit levels of complexity that they just can't discuss.

The non-thermal equilibrium nature of the universe is the nature of life. Life can only come into
existence in a thermal gradient since it must feed off of the flow of energy that flows through that
thermal gradient. When physicists assume thermal equilibrium they're assuming a single physical
mechanism or theory of everything that describes everything that can appear to happen in the
universe. They're restricting the potentialities of the universe to a single physical mechanism.
That's why they have to postulate a multiverse theory in order to recover infinite potentialities,
but even the potentialities of a single universe are infinite when consciousness is deciding which
potentialities to express. There are an infinite number of physical mechanisms or theories of
everything that consciousness can choose to operate in the universe, which is why the physical
universe will never be at thermal equilibrium. Consciousness can choose a new physical



mechanism to operate in the universe anytime it wants to and create the conditions of
non-thermal equilibrium that are conducive for the expression of life so that consciousness can
have the experience of living a life in the virtual reality world that it creates for itself. In its own
creative process of creating that world, consciousness will express any potentiality it has to in the
sense of a physical mechanism or theory of everything that is conducive to living that life.

Physicists argue that there is a single observer-independent objective reality out there that all
observers can observe and agree upon as they make their observations, but this is only a flaw or
logical contradiction in their argument. This is the same mistake physicists make over and over
again due to sloppy thinking. To even ask the question of what appears to happen inside an event
horizon versus what appears to happen outside an event horizon requires a meticulous definition
of the frame of reference of the observer. What appears to happen can only be defined from the
point of view of the observer that makes the observation. What appears to happen from one point
of view is not the same as what appears to happen from another point of view. In other words,
there is no such thing as an objective reality out there that all observers will agree upon, only
many different subjective realities that depend on the point of view of the observer that makes
the observation. There is no such thing as an objective reality that is invariant for all observers.
Every observer observes its own observer-dependent subjective reality. This conclusion is so
obvious it almost seems trivial. Can anyone observe your own private thoughts except for you?

People who work in neuroscience would like us to believe that brain activity creates our thoughts
since they can show a correlation between certain kinds of brain activity and certain kinds of
thoughts, but this is a fallacy based on unsound scientific reasoning. A correlation gives no proof
of causation, and observing brain activity is most definitely not the same as observing a thought.
The only way science can give any evidence for cause and effect is through prediction. If a
scientific theory can predict future events with a high degree of accuracy, that is strong evidence
for a cause and effect. The only science that is able to perform this trick is theoretical physics. A
theory like the law of gravity can predict the location of a planet in its orbit around the sun at
future moments in time with a high degree of accuracy if the planet's location is known at some
past moment in time. No science other than theoretical physics can make such predictions, and
so no other branch of science can say anything important about cause and effect. At most, other
branches of science can only show a correlation between events, but that is not evidence that one
event caused another event. Our thoughts will always remain private to us as we observe them,
no matter what people in neuroscience say about the role brain activity plays in creating our
thoughts. No one can predict our thoughts, and no one other than ourselves can observe our own
thoughts. Our thoughts are a part of our own subjective reality. Even theoretical physics with its
evidence for cause and effect through the prediction of future events no longer supports the false
idea held by so many scientists that there is a single observer-independent objective reality out
there that we can all independently observe and agree upon as we make our observations.
Modern physics with the holographic principle is telling us that every observer observes its own
observer-dependent subjective reality. Every observer observes its own holographic world. That



holographic world can only arise in the observer's own accelerated frame of reference. The
holographic principle also tells us that everything is the cause of everything else in a holographic
world since all the qubits of information encoded on a holographic screen are entangled. At
most, only a consensual reality is shared by many observers when their respective holographic
worlds overlap in the sense of a Venn diagram and share information. The holographic principle
tells us that the observer's own subjective reality can only arise in its own frame of reference.

There's no real difference between the perception of mental imagination and perception of the
so-called real world. They both consist of animated images projected from a holographic screen
to the point of view of an observer. In the case of the so-called real world, a consensual reality
arises from information sharing among overlapping holographic screens and so there's consensus
among many observers. In the case of mental imagination, there is some kind of disconnection,
like occurs during dreaming sleep, and the projected images are perceived by a single observer.
This disconnection from other points of view keeps mental imagination a private experience. The
only real difference is whether there's consensus or not among different points of view.

Whatever is observed by an observer in its own observer-dependent holographic world depends
on the frame of reference of the observer. Whose point of view are we talking about when we
describe what appears to happen from that particular point of view? Unless we frame the
question in this way, we're only spouting nonsense due to sloppy thinking. We're making the
same mistake almost all physicists make when they falsely assume that there is only a single
observer-independent objective reality that is invariant for all observers and that all observers
will agree upon as they make their observations. Even the apparent existence of a particle is not
observer-independent, as is demonstrated by Hawking radiation. From the point of view of a
stationary observer that hovers outside the event horizon of a black hole, particles of Hawking
radiation appear to exist, but for a freely falling observer that falls through the event horizon,
particles of Hawking radiation do not appear to exist. In reality, every observer creates its own
observer-dependent subjective reality from its own point of view, but then what is the true nature
of the observer? To answer this question requires a discussion not of physics, but metaphysics.
What is the true nature of the observer's existence? A number of metaphysical traditions, like the
Tao, Zen, and Advaita Vedanta, attempt to give a conceptual answer to this question, but
ultimately this question can only be answered by an observer's own direct experience of the true
nature of its existence, and not by any concept that an observer can ever have about itself.

The holographic principle is really quite simple. The purpose of discussing the physical world in
terms of the holographic principle in this article is to put the nondual conceptualization of reality
called Advaita Vedanta into a scientific framework. The most advanced version of this nondual
conceptualization of reality is described by Nisargadatta Maharaj in I Am That. The purpose of
this discussion is to fulfill Nisargadatta's final wish that the awakening process, as he described
it, be translated into scientific terms. It's possible to make a one to one correspondence with the
way Nisargadatta and other enlightened beings have described their awakening process and what
the holographic principle is telling us. The physics isn't really anything fundamental, but by the



way the physics is expressed in terms of very general principles of potentiality, the physics is
pointing to something, actually the absolute nothingness of the void, that is fundamental.

What's Wrong with Particle Physics?

The correct way to think about physics is in terms of the fundamental dynamical degrees of
freedom that characterize physical reality. In the point particle formulation of physics, those
dynamical degrees of freedom are taken to be particle coordinates that arise in some fixed
background space-time-time geometry, like Minkowski space. The problem with the point
particle formulation of particle physics is this is a mistaken assumption. In reality, there are no
point particles and there is no fixed space-time geometry. The most general way that particle
physics can formulate these point particle dynamical degrees of freedom is in terms of the
quantum wavefunction, which in quantum field theory is formulated in terms of quantum fields.

There are some technical issues in terms of first quantization and second quantization, but in
essence the quantum field is the quantum wavefunction that specifies the quantum probability
with which a quantum particle can be localized at some point in space at some moment in time in
the fixed background space-time geometry, which is usually taken to be Minkowski space. For
example, the quantum field of the Dirac equation specifies the quantum probability that the
electron can be localized as some point in space at some moment of time. The Schrodinger
equation for the hydrogen atom is just a non-relativistic limit of the Dirac equation. In quantum
field theory, we also have Maxwell's equations for the photon field. The electron and photon are
both quantum particles, each characterized by their own quantum field. Electrons can interact
with each other through the electromagnetic force by emitting and absorbing or by exchanging
photons, and with second quantization, photons can create virtual electron-positron pairs that can
annihilate back into photons, which is like the electromagnetic interaction run backwards in time.

The key point is that the quantum wavefunction specifies the quantum probability with which a
quantum particle can be localized at some point in space at some moment in time in the fixed
background space-time geometry. If that quantum wavefunction is highly localized like a
delta-function, then we can recover the Newtonian version of classical particle physics that
describes the particle as following a point particle trajectory x=x(t) through the fixed background
space-time geometry. This particle trajectory can always be understood in a classical sense as a
path of least action, where the quantum state is understood as a sum over all possible paths in
some information configuration space. Action is like a measure of distance along some path that
connects two points in the information configuration space, and the classical path of least action
is like the shortest possible path between those two points. The laws of physics can always be
expressed as an action principle, which is how they enter into the quantum state. The quantum
wavefunction depends on the action, but the wavefunction only specifies a quantum probability
of measurement. This way of formulating quantum theory for point particles that follow
trajectories through space is only possible since the quantum wavefunction ѱ=ѱ(x,t) is defined in
the fixed background space-time geometry. The point particle coordinates are taken to be the



fundamental dynamical degrees of freedom of the point particle formulation of particle physics,
which can only be defined in a fixed background space-time geometry.

Quantum State as the Sum Over all Possible Paths

A big problem arises when we try to add the force of gravity to the other fundamental forces, like
electromagnetism. By its very nature, gravity is the dynamical curvature of a space-time
geometry. There is simply no logically consistent way to quantize gravity as a quantum field
theory since we would then have to assume that we have a fixed background space-time
geometry, which contradicts the very idea of gravity as the dynamical curvature of a space-time
geometry. The very idea of a quantum particle called the graviton propagating through some
fixed background space-time geometry contradicts the idea of gravity as the dynamical curvature
of a space-time geometry. Gravity cannot be quantized as a quantum field theory.

The holographic principle is the only known logically consistent way to resolve this problem.
The fundamental dynamical degrees of freedom of physical reality are not point particle
coordinates defined in some fixed background space-time geometry, but rather qubits of
information defined on a holographic screen. The holographic screen in turn is understood as an
event horizon that arises in an observer's accelerated frame of reference. The observer's event
horizon is a two dimensional bounding surface of space that bounds some three dimensional
region of space. Particle coordinates defined in that bounded three dimensional region of space
are not fundamental dynamical degrees of freedom, but can only arise in some approximate
sense in terms of a thermodynamic equation of state. All the quantum field theories of particle
physics along with Einstein's field equations for the space-time metric as a formulation for
gravity can only arise as thermal averages in the sense of a thermodynamic equation of state.

The fundamental dynamical degrees of freedom that actually define physical reality are qubits of
information encoded on a holographic screen, which arises as an event horizon in an observer's
accelerated frame of reference, but even the qubits are not really fundamental. To turn the event



horizon into a holographic screen and encode qubits of information on the screen, we have to
invoke some sort of geometric mechanism like non-commutative geometry that explains how
qubits of information are encoded on the observer's event horizon. We also have to assume there
is an observer in an accelerated frame of reference before we can invoke this geometric
mechanism. At the end of the day, an observer in its accelerated frame of reference is more
fundamental than its holographic screen. In other words, the consciousness of the observer and
the energy inherent in the observer's accelerated frame of reference are both more fundamental
than the qubits of information encoded on the observer's holographic screen that act as the
fundamental dynamical degrees of freedom of the observer's holographic physical world.

The holographic principle is telling us that the fundamental nature of the universe is qubits of
information encoded on an observer's holographic screen. That's what makes the universe a
holographic universe. The observer's holographic screen is understood as an event horizon that
arises in the observer's accelerated frame of reference. The accelerating observer's event horizon
is a bounding surface of space that limits the observer's observation of things in space due to the
constancy of the speed of light for all observers, independent of their relative states of motion.

The holographic principle says that every accelerating observer has its own holographic world
defined on its own holographic screen that arises as an event horizon in the observer's
accelerated frame of reference. The observer's holographic screen is where all the qubits of
information for everything observable in the observer's world are encoded. Things don't really
exist in three dimensional space. Everything observable in three dimensional space is a
holographic illusion that arises as a holographic form of information for that thing is projected
like an image from the observer's holographic screen, which is a two dimensional bounding
surface of space, to the observer's central point of view in space, which always arises in relation
to that holographic screen. The observation of things appearing in three dimensional space is a
holographic illusion that results from holographic projection. This even applies to elementary
particles, like photons and electrons. All the fundamental qubits of information for an elementary
particle are encoded on the observer's holographic screen. The observer's observation of an
elementary particle, like anything else it can observe in its holographic world, is only the
observation of a form of information projected like an image from the observer's holographic
screen to its central point of view. Everything observable arises through holographic projection.

The holographic principle gives a perfectly good explanation for how the observer's world is
created in terms of the observer's accelerated frame of reference. Everything the observer can
observe in its world arises through holographic projection, as a form of information is projected
like an image from the observer's holographic screen to its central point of view. The observer's
holographic screen always arises as an event horizon in its own accelerated frame of reference.
That event horizon acts as a holographic screen in the sense of encoding qubits of information,
which are the fundamental dynamical degrees of freedom of its holographic world. Everything
perceivable in its holographic world is a form of information constructed out of qubits encoded
on the observer's holographic screen. Even the flow of energy that animates those forms of



information is inherent in the observer's own accelerated frame of reference in the sense of
thermodynamics and the Unruh temperature of its event horizon.

Everything perceivable in the observer's holographic world arises through holographic
projection. Even the 3+1 dimensional space-time geometry of that world arises through
holographic projection. Just like all other perceivable things, space-time geometry can be
reduced to qubits of information encoded on a holographic screen, and the perception of
space-time geometry is no more real than forms of information projected like images from the
screen to the observer's central point of view. The space-time geometry the observer observes in
its world has no independent existence. If the observer doesn't observe it, that space-time
geometry doesn't really exist. Everything the observer observes in its world, including the
space-time geometry of that world, is dependent on the observer's observation of it before it can
appear to come into existence. If the observer does not observe it, it does not exist, except in the
sense of an unobserved state of potentiality. That's exactly what quantum theory tells us. The
observation of space-time geometry, just like anything else the observer can observe, is only an
illusion of existence in the sense of holographic projection.

Most physicists cannot accept this state of affairs since space-time geometry, like everything else
that can be perceived in the world, appears to obey computational rules. The space-time
geometry of the observer's world appears to obey the computational rules inherent in Einstein's
field equations for the space-time metric. How can something that's not really real and doesn't
really exist obey computational rules? The simple answer is, that's the inherent nature of a
holographic world. The holographic appearance of that world is constructed out of the qubits of
information encoded on a holographic screen, and that holographic construction process obeys
computational rules, like the rules that govern the operation of a computer. The computational
rules that govern the holographic appearance of the 3+1 dimensional space-time geometry of the
observer's world aren't even exact. These rules arise as thermodynamic equations of state and are
only an approximation with a limited range of validity in the sense of thermodynamics, which
only gives an approximate thermal average description of the observer's world.

When the observer observes a particle located at some position in space and the motion of that
particle through space over the course of time, the observer is really only observing a form of
information projected like an image from its own holographic screen to its own point of view and
animated over a sequence of holographic projections, just like the animation of the projected
images of a movie from a computer screen to an observer. The reason we can say this with
confidence is because all of particle physics can be formulated in terms of quantum field theory,
and we can deduce all of quantum field theory from the holographic principle.

By its very nature, an observation of the world implies an observer is making that observation,
but who exactly is the observer? Modern physics has no answer for the true nature of the
observer. Physicists want to sweep this problem under the rug and ignore it because they really



have nothing to say about the true nature of the observer. The whole enterprise of physics is
really only about describing what is observable and not about what is making the observation.

In some sense, perceivable reality is just like a computer-generated virtual reality, which is
constructed when digital images are projected from a computer screen to the point of view of an
observer that perceives those images and as the images are animated over the course of time in
the flow of energy. If the computer generated projected digital images are holographic in nature,
the images appear to occupy three dimensional space even though they can be reduced to bits of
information encoded on a two dimensional computer screen. The images of that virtual reality
not only include visual images, but also auditory images and tactile images. Not only is the form
of things perceivable, but the flow of energy that animated the form of things is also perceivable.
The holographic principle is telling us that in no real sense is perceivable reality any different in
any significant way than a computer generated holographic virtual reality.

What about the observer that perceives that perceivable reality? What is the true nature of the
reality of the observer? Is the observer also an aspect of the perceivable reality that the observer
perceives? Can the observer itself be reduced to the bits of information encoded on a holographic
screen that gives rise to the appearance of the form of all things that appear to occupy space or to
the flow of energy that animates those forms over the course of time? Wouldn't that assumption
that the observer itself can be reduced to an aspect of the perceivable reality that the observer
perceives create a logically inconsistent paradox of self-reference?

The problem is the form of a body and brain that appears within the holographic virtual reality
must be constructed out of bits of information encoded on a holographic screen, like anything
else that appears in that holographic virtual reality. Everything that appears in the holographic
virtual reality can be reduced to bits of information encoded on a holographic screen. Can a body
and brain that is a part of that holographic virtual reality also perceive that virtual reality? The
only logically consistent answer is no. A body and brain that is part of the holographic virtual
reality cannot be the observer that perceives that virtual reality. At most, a body and brain can
only process or transmit information about that virtual reality. Just like a computer screen that
projects images to the point of view of an observer that perceives those images, the observer is
always outside the screen. Projected images can be reduced to bits of information encoded on the
screen, but the observer of the images projected from the screen cannot be reduced to bits of
information encoded on the screen. The observer's point of view is always outside the screen.

The holographic principle is fundamentally telling us that the observer has its own existence that
is independent of anything the observer can perceive in perceivable reality. The reality of the
observer is independent of the perceivable reality the observer perceives. The nature of reality is
exactly the other way around from what is conventionally assumed when we assume that a body
and brain that appears in perceivable reality is an observer of that perceivable reality. That kind
of assumption is a mistake in the sense of a logically inconsistent paradox of self-reference. The
perceivable reality the observer perceives is dependent on the reality of the observer. Perceivable



things only appear to come into existence when the observer perceives them. The apparent
existence of perceivable things is dependent on the existence of the observer. Only the observer
has its own existence that is independent of anything that the observer can perceive.

The big question is about the true nature of the observer's consciousness in relation to whatever
the observer happens to observe in its world. This question explodes when that observable world
is understood to be a holographic world. A holographic world is no more real than images
depicted on a holographic screen. The images can always be reduced to qubits of information
encoded on a holographic screen. Who is really observing those images? Can an image observe
itself? The holographic principle gives the only logically possible answer. The observer is
nothing more than a point of perceiving consciousness at the center of its own holographic world
that arises in relation to its own holographic screen.

What about the problem of multiple observers observing the same observable world? The
problem with assuming that multiple observers exist in and observe the same observable world
are all the paradoxes of quantum theory, like the Wigner friend paradox. The solution for this
problem is the idea of a consensual reality shared among different observers, each of which
arises at its own point of view in relation to its own holographic screen. A consensual reality can
only arise in the sense of a Venn diagram of information sharing among different but overlapping
holographic screens. The observer's holographic screen can only arise as an event horizon in the
observer's own accelerated frame of reference, and so that holographic screen is inherently
observer-dependent. The observer's holographic screen is where all the qubits of information are
encoded for the observer's own holographic world. Every observer observes its own holographic
world from its own point of view defined on its own event horizon that acts as a holographic
screen, but those screens can overlap in the sense of a Venn diagram and share information. This
problem of information sharing among overlapping holographic screens is the essence of the
entanglement problem of quantum gravity, as Tom Banks has pointed out.

Overlapping Bounding Surfaces of Space Create the Appearance of a Consensual Reality

This way of understanding observation in terms of every observer observing its own holographic
world from its own point of view eliminates all paradoxes like the Wigner friend paradox.



Multiple observers simply cannot exist inside the same observable world without creating
logically inconsistent paradoxes. Every observer observes its own holographic world from its
own point of view. Different observers can only share a consensual reality due to information
sharing among different but overlapping holographic worlds. This way of understanding the
nature of observation raises fundamental questions about the true nature of the observer. These
are fundamental questions about the true nature of observing consciousness.

Quantum theory in the context of the holographic principle is telling us that the observable
physical world can only appear to come into existence in relation to the observations of the
observer that observes that holographic world. Every observer must observe its own holographic
world for that world to appear to come into existence. If the observer does not observe its own
holographic world, that world remains in an unobserved state of potentiality. That unobserved
state of potentiality is the nature of the quantum state. For the unobserved quantum state of
potentiality of the world to come into an observed state of actuality, the observer must make an
observation of that world. The time evolution of that world, as represented by the quantum
wavefunction, only applies to the unobserved state of potentiality of that world. Measurement of
that world, as represented by quantum state reduction or collapse of the wavefunction, only
applies to the observer's observation of its own holographic world, which reduces the state of
potentiality of the observer's world to an observed state of actuality. It cannot be stressed strongly
enough that the observer's world only appears to come into an actual state of existence when the
observer observes that world. Without the observer's observation of its own world, that world
remains in an unobserved state of potentiality. Simply put, an observable world cannot appear to
actually exist unless an observer observes it, but this raises fundamental questions about the true
nature of the observer. What is the true nature of the observer's own existence?

This fundamental relation of an observer observing its own observable world essentially defines
a subject-object relation. The true nature of the subject is the observer. The holographic principle
tells us that the objective nature of all things the observer can observe in its own observable
world are forms of information that can always be reduced to qubits of information encoded on
the observer's own holographic screen, which can only arise as an event horizon in the observer's
own accelerated frame of reference. The holographic principle is telling us that in some sense the
objective nature of all things the observer observes is a holographic illusion, since all observable
things can be reduced to qubits of information encoded on the observer's holographic screen. The
observable things include the nature of all elementary particles that appear in space, including all
the matter particles and all the force particles that transmit the electromagnetic and nuclear
forces. The observable things also include the dynamical nature of space-time geometry, which is
understood in relativity theory to be the nature of gravity. With the holographic principle, all of
this observable stuff can be reduced to qubits of information encoded on the observer's
holographic screen, but that's not the end of it.

Everything observable in the observer's holographic world, including the observer's own body
and brain, can be reduced to qubits of information encoded on the observer's own holographic



screen. The true subjective nature of the observer cannot be its body or brain, since these are
only forms of information that appear in the observer's own holographic world. At most, the
observer's own body and brain can only transmit or process information about the nature of that
holographic world. A form of information is something observable, and cannot observe itself
without creating a logically inconsistent paradox of self-reference. As quantum theory tells us, an
observable object, which is a form of information, can only arise in a subject-object relation as
the observer observes that observable thing. If the observer's own body and brain is not the true
nature of the observer observing its own observable world, then what is the true subjective nature
of the observer? This is fundamentally a question about the true subjective nature of observing
consciousness, which by simple deductive logical reasoning, cannot itself be reduced to an
observable thing. A body and brain that appears inside an observable holographic world cannot
be the true subjective nature of the observer of that holographic world.

The holographic principle is fundamentally an observer-centric description of observable reality.
The observable reality of the world we perceive is not only perceived in an observer-centric way,
but also in an observer-dependent way. The holographic principle is telling us that the observer is
a presence of perceiving consciousness at the center of its own holographic world.

The holographic principle fundamentally says that everything the observer can observe in its
own holographic world can be reduced to qubits of information encoded on its own holographic
screen, which is an event horizon that arises in the observer’s accelerated frame of reference. The
observer's body and the brain that appears in that holographic world can also be reduced to
qubits of information encoded on the observer’s holographic screen. The observer can only be
understood as a presence of perceiving consciousness at the center of its own holographic world.

Everything observable in a holographic world is reducible to information and energy, but the
consciousness of the observer observing that world is not. Consciousness has its own
independent existence. The apparent existence of a holographic world that is reducible to qubits
of information encoded on the observer’s holographic screen and the flow of energy animating
that world is dependent on the independent existence of the observer’s consciousness.


