
On the Foundations of Physics-II

How the Holographic Principle Explains the Nature of the World

Abstract

The holographic principle of quantum gravity tells us that every observer observes its own
holographic world as defined in terms of entangled qubits of information encoded on its own
holographic screen that arises as an event horizon in its own accelerated frame of reference. This
is in inherently an observer-centric and observer-dependent description of the observable reality
of the observer's own holographic world. A consensual reality is only shared among different
observers to the degree their respective holographic screens overlap in the sense of a Venn
diagram and share information. In no significant way is this state of affairs any different than a
computer-generated virtual reality. The observer itself is creating the quantum computer that
gives rise to the appearance of that virtual reality as the observer enters into an accelerated frame
of reference, which gives rise to its event horizon that acts as its holographic screen when the
horizon encodes qubits of information. The qubits are mathematically represented by two
dimensional arrays of numbers called matrices that must be encoded on the two dimensional
surface of an event horizon that arises in the observer's accelerated frame of reference. The
qubits are inherently entangled due to their rotationally invariant nature. The laws of physics, as
mathematically formulated in terms of field theories, are not really fundamental, but are only
effective field theories, like a thermodynamic equation of state, which are like the computational
rules that underlie the operation of the quantum computer. Everything we know about the world
at a scientific level can be explained in terms of the holographic principle understood in this way.
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Introduction

The mistaken idea of a universally valid definition of time that all observers will agree upon,
which is only the case in gravity-free, flat Minkowski space, demonstrates the problem with
unitary time evolution as the defining principle of quantum theory and the logical inconsistency
in the way we usually formulate the laws of physics in the standard models of quantum field
theory. In a dynamically curved space-time geometry with gravity, there simply is no universally
accepted definition of time that all observers will agree upon, and so unitary time evolution
cannot be a valid foundational principle. Only the observer's own proper-time has any validity as
a definition of time in a curved space-time geometry. If we are to have any hope of formulating
quantum theory in a curved space-time geometry, we have to formulate our theories in terms of
every observer's own proper-time. We are then naturally led to an observer-centric and
observer-dependent description of the observable reality of the observer's own world. The



observer must come first. The observer must have its own independent existence, and then the
observable reality of the observer's own world appears to come into existence.

This is exactly what the holographic principle accomplishes. We must begin with an observer in
its own accelerated frame of reference, which gives rise to the observer's own event horizon. The
observer's event horizon becomes its holographic screen where it encodes qubits of information.
Everything the observer can observe in its own holographic world is a form of information that
can be reduced to qubits of information encoded on its own holographic screen, and those forms
are animated in the flow of energy that arises from the observer's own accelerated motion.

Accelerating Observer's Event Horizon

The holographic principle tells us every observer is at the central point of view of its own
holographic world. Everything the observer can observe in that world is like an image displayed
on the observer's holographic screen. Different observers only share a consensual reality to the
degree their respective holographic screens overlap like a Venn diagram and share information.

At the foundational level of quantum theory, unitary time evolution is simply not a valid concept.
The only valid foundational principle of quantum theory is the nature of entropic information,
which is understood as qubits of information. A qubit is mathematically represented by a two
dimensional array of numbers called a matrix, which must be encoded on a two dimensional
surface. That two dimensional surface of space arises as the observer's own event horizon
whenever the observer enters into an accelerated frame of reference. The observer's event
horizon then acts as its holographic screen when it encodes qubits of information. Quantum
entanglement is a natural property of encoding qubits of information in a rotationally invariant
way on the surface of a sphere, as mathematically represented by matrices. The observer's own
holographic screen is displaying images of everything the observer can observe in its own
holographic world, since the information for all those things can be reduced to qubits encoded on
the screen. The only valid definition of time in the observer's own holographic world is the



observer's own proper-time, which gives an observer-centric and observer-dependent description
of the observable reality of the observer's own holographic world. In no significant way is this
description of the observer's own holographic world different from a computer-generated virtual
reality. The observer itself creates the quantum computer that gives rise to the appearance of its
own holographic world whenever the observer enters into an accelerated frame of reference.

This tells us that at the foundational level, physics is not really fundamental. The laws of physics
are like the computational rules that govern the operation of a quantum computer that gives rise
to the appearance of the observer's own computer-generated virtual reality. That quantum
computer is created when the observer enters into an accelerated frame of reference and its event
horizon arises that acts as its holographic screen when the horizon encodes qubits of information.

The Observer, the Observer's Holographic Screen, and its Object of Perception

Formulating the Laws of Physics in de Sitter Space

Unitary time evolution is not a valid fundamental concept for a holographic world constructed in
de Sitter space. At best, unitary time evolution can only have approximate validity in the sense of
an effective field theory, like a thermodynamic equation of state, which is only valid near thermal
equilibrium. This is exactly what Ted Jacobson was able to show when he derived Einstein's field
equations for the space-time metric from the laws of thermodynamics by assuming that thermal
entropy is given in terms of a holographic entropy that only depends on the surface area, A, of an
observer's event horizon, S=kn=kA/4ℓ2, where the Planck area is defined as ℓ2=ħG/c3, and that
the temperature of the event horizon at thermal equilibrium is given in terms of the observer's
acceleration, a, by the Unruh temperature, kT=ħa/2πc. In this scenario, unitary time evolution is



only approximately valid at the level of such an effective field theory. Einstein's field equations
only describe the gravitational events that appear to happen inside a holographic world in terms
of its dynamical space-time geometry. Those perceived events can always be reduced to qubits of
information encoded on a holographic screen that arises as an event horizon in an observer's
accelerated frame of reference and the thermal energy inherent in that accelerated motion.

We can extend this argument along the lines of the work of Tom Banks and Willy Fischler, who
have shown that holographic entropy is a natural result of encoding qubits of information on an
observer's event horizon, which then acts as the observer's holographic screen. The number of
qubits of information encoded on the holographic screen is always given in terms of the surface
area of the observer's event horizon as n=A/4ℓ2. This way of encoding qubits of information on a
holographic screen is called a matrix model. This way of understanding the holographic principle
is valid in both anti de Sitter space and in de Sitter space.

Holographic Principle

Planck Length



Thermal Entropy of an Event Horizon

The key aspect of all matrix models is the encoding of qubits of information on an event horizon.
Qubits of information are mathematically represented by the eigenvalues of a matrix, which is
how information is encoded in a binary code. A matrix is a two dimensional array of numbers
that must be encoded on a two dimensional surface. That two dimensional surface arises as an
event horizon in an observer's accelerated frame of reference. That surface acts as the observer's
holographic screen when it encodes qubits of information. Qubits are encoded on the surface of
the event horizon in a rotationally invariant way because the SU(2) matrix gives a mathematical
representation of rotational symmetry on the surface of a sphere. At the level of qubits, quantum
entanglement is a mathematical representation of this rotational invariance. The smallest possible
event horizon is a Planck-size event horizon that encodes a single qubit of information. Larger
event horizons encode more qubits, but always as an integral number of Planck areas. The
Planck distance is the smallest distance we can measure because a single qubit is the smallest
amount of information we can measure, which is encoded on a Planck-size event horizon.

The holographic principle and the nature of dark energy and the accelerated expansion of space
in a holographic world tell us that every observer has its own holographic world defined on its
own de Sitter cosmic horizon that acts as its own holographic screen. Every observer is at the
central point of view of its own holographic world. Everything the observer can observe in its
own holographic world can be reduced to entangled qubits of information encoded on its own
cosmic horizon. Everytime the observer makes an observation of something in that holographic
world, the entangled information encoded on its holographic screen is disentangled as the
quantum state of that holographic world is reduced, and information is lost. Instead of unitary
time evolution, which is not a valid concept for a holographic world constructed in de Sitter



space, we can only talk about a sequence of observable events that occur in time as observed by
the observer at the center of its own holographic world.

Accelerated Expansion of the Universe

Expansion of the Universe from the Big Bang Event

Metric for de Sitter Space



Accelerated Expansion of Space

Hubble's Law

Observable Universe



The whole concept of unitary time evolution in de Sitter space is invalid because there is no
uniquely defined time-like killing vector in de Sitter space that decouples space from time and
allows for unitary time evolution in the sense that κ=∂/∂t and H=iħ∂/∂t. The basic problem is that
the de Sitter cosmic horizon is observer-dependent. The observer is literally at the central point
of view of the accelerated expansion of space that gives rise to the observer's own cosmic
horizon. Instead of unitary time evolution, we can only consider the observer's own proper-time
as the observer follows a world-line through de Sitter space. The observer's own proper-time is
the only time that can ever be defined in de Sitter space. If the observer follows an accelerated
world-line through de Sitter space, with the observer moving with an acceleration, a, along that
world-line, then the observer perceives an Unruh temperature of kT=ħc√(1/R2+a2/c4)/2π, where
the radius of the de Sitter cosmic horizon is given in terms of the cosmological constant as
R2=3/Λ. The accelerating observer perceives an Unruh temperature of de Sitter space that is
observer-dependent, just as the observer's own de Sitter cosmic horizon is observer-dependent.

Rindler versus Cosmic Horizon for an Accelerating Observer in de Sitter Space

The Laws of Physics are only Effective Field Theories that Describe the Events that Appear
to Happen in an Observer's Holographic World

How do we explain the laws of physics in a holographic world? The laws of physics, like the law
of gravity mathematically represented by Einstein's field equations for the space-time metric,
arise as thermodynamic equations of state when things are near thermal equilibrium. The laws of
thermodynamics tell us that ΔE=TΔS, where holographic entropy is given in terms of the surface
area of the observer's event horizon as S=kn=kA/4ℓ2, where ℓ2=ħG/c3. The temperature of the
observer's event horizon at thermal equilibrium is given in terms of the observer's acceleration as
kT=ħa/2πc, which is the Unruh temperature. A change in energy implies a change in entropy,
which implies a change in the surface area of the observer's event horizon, which implies a
change in the space-time geometry of the observer's holographic world. That's how Ted Jacobson
derived Einstein's field equations from the laws of thermodynamics. Einstein's field equations are
not really fundamental, but are more like an effective field theory that describes gravitational
events in the observer's holographic world when things are near thermal equilibrium.



Laws of Thermodynamics

Einstein's Field Equations for the Space-time Metric

How do we explain the other laws of physics, like the electromagnetic and nuclear forces? The
answer is the usual unification mechanisms of extra compactified dimensions of space and
super-symmetry of space. When we add an extra compactified dimension of space to Einstein's
field equations, Maxwell's equations for the electromagnetic field naturally pop out of Einstein's
field equations. This mechanism gives a natural explanation for the nature of all gauge theories.
A U(1) gauge transformation is just a rotation around the extra compactified dimension of space.
Gauge theories are understood as fiber bundles, which are vector spaces, like the electromagnetic
field, that sit on top of a space-time geometry, and are invariant under a gauge transformation. If
there is an extra compactified dimension at each point of space-time, then a gauge transformation
is just a rotation around the extra dimension, and the gauge fields are extra components of the
space-time metric. The nuclear forces are understood to arise in the sense of SU(2) and SU(3)
gauge theories, which means we need a total of six extra compactified dimensions of space.
These extra compactified dimensions of space don't even have to be dimensions of space. In the
sense of non-commutative geometry, the extra dimensions of space can be understood as
non-commuting variables that are defined at every point of ordinary space-time geometry.



Extra Compactified Dimensions of Space

Maxwell's Field Equations for Electromagnetism

With super-symmetry of space, we assume that space has both commuting and anti-commuting
dimensions. An anti-commuting dimension is characterized by anti-commuting numbers, for
which ab+ba=0. When we add anti-commuting dimensions of space in addition to extra
compactified dimensions of space to Einstein's field equations, Dirac's equation for the electron
field naturally pops out of Einstein's field equations. This mechanism gives a natural explanation
for the nature of all the spinor matter fields. This is a natural result of adding anti-commuting
dimensions of space to the usual commuting dimensions of space.

Dirac's Field Equation for the Electron

These mechanisms allow us to formulate quantum electrodynamics as an effective field theory,
which like a thermodynamic equation of state, is only valid near thermal equilibrium. All
quantum field theories are only valid as effective field theories. When we quantize an effective
field theory, the quantum fluctuations that we call virtual particles are only a valid description of
a holographic world in the sense of small quantum fluctuations around thermal equilibrium.



For a physicist, these are all natural mechanisms because they are mathematical mechanisms. At
the level of the laws of physics, nature is mathematical. We're certainly entitled to ask: Why is
nature mathematical? The answer is actually quite simple. The world we perceive is a
holographic world, which is really no different in kind than a computer-generated holographic
virtual reality. That holographic virtual reality is defined by qubits of information encoded on a
holographic screen, which arises as an event horizon in an observer's accelerated frame of
reference. Everything an observer can perceive in its own holographic world can be reduced to
qubits of information encoded on its own holographic screen. In effect, the observer is creating a
quantum computer as the observer enters into an accelerated frame of reference and its event
horizon arises that acts as its holographic screen when the horizon encodes qubits of information,
just like a computer screen in a computer-generated virtual reality. Even the flow of energy that
energizes the quantum computer arises from the observer's own accelerated motion. The
observer's own accelerated motion is what creates the quantum computer that gives rise to the
appearance of the observer's own computer-generated holographic virtual reality. The operation
of that quantum computer is governed by computational rules, which we call the laws of physics,
which are like the operating system of the quantum computer. The laws of nature are all
computational in nature because they all arise in a computer-generated holographic virtual
reality. That's why at a fundamental level, nature is computational or mathematical.

How do we explain a consensual reality shared by multiple observers? The answer is information
sharing. Every observer observes events in its own holographic world from the central point of
view of that world as defined by the way information is encoded on its own holographic screen,
but when those holographic screens overlap in the sense of a Venn diagram, they can share
information, like the information sharing we see in a network of connected computer screen.



Information Sharing Among Overlapping Holographic Screens

The holographic principle clears up a number of other puzzles. The Higg's mechanism is an
example of spontaneous symmetry breaking that gives masses of all the matter particles. The
Higg's mechanism tells us that quantum field theory is not really fundamental, but only has the
validity of an effective field theory. In the Higg's mechanism, we give a scalar particle, which is
formulated in terms of a scalar field ɸ, a Higg's potential V(ɸ)=aɸ2+bɸ4+... We have to assume
the parameters a and b are temperature dependent, which is why this description is only valid at
the level of an effective field theory. The parameter a has to be parameterized in terms of a
critical temperature Tc at which the phase transition occurs. The simplest assumption is that
a=c(T−Tc). When the temperature is above the critical temperature, the parameter a is positive,
and we have an ordinary quantum field theory. When the temperature is below the critical
temperature, the parameter a is negative, and the scalar field takes on a non-zero value at every
point in space as ɸ=ɸ0. Since the scalar field couples to all the matter fields in terms of an
interaction as λɸψ2, this non-zero value for ɸ=ɸ0 gives masses to all the matter particles. This
mechanism only has validity as an effective field theory, like a thermodynamic equation of state.

Spontaneous Symmetry Breaking

Spontaneous symmetry breaking tells us that mass is not a fundamental parameter, since all
masses arise through the Higg's mechanism. Massless quantum field theories have no inherent
length scale, which gives rise to a conformal symmetry. This is the case for both gravity and
electromagnetism since the graviton and the photon are both massless. A conformal symmetry



means that the theory is invariant under a conformal transformation that rescales the length scale.
This kind of symmetry is at work in the holographic principle. The 1/R2 force law of gravity tells
us that the graviton has no mass. If we imagine a point source of gravitons, then the intensity of
the gravitational flux must fall off as 1/R2 in three dimensional space since the flux is constant
across the surface of a 2-sphere. When we understand that all the qubits of information for a
graviton are encoded on the surface of an event horizon, then this conformal symmetry has a
natural origin. What we call the gravitational field in three dimensional space can be reduced to
qubits of information encoded on the two dimensional surface of an event horizon. The
holographic principle tells us that all field theories in three dimensional space can be reduced to
qubits of information encoded on the two dimensional surface of an event horizon.

Spontaneous symmetry breaking tells us that all the parameters in field theories that describe the
nature of elementary particles in three dimensional space are temperature dependent. The big
question is where does temperature or thermal energy come from in the first place? Again, the
holographic principle gives a natural answer in terms of the accelerated expansion of space,
which is the nature of dark energy or a cosmological constant. The irony is that the cosmological
constant is not really a constant, which is again telling us that Einstein's field equations only have
the validity of thermodynamic equations of state that are only valid near thermal equilibrium.
The cosmological constant transitions from one false vacuum state to another false vacuum state.
With each transition, the cosmological constant takes on a lower value, which gives rise to a
larger de Sitter cosmic horizon as R2=3/Λ. As the de Sitter cosmic horizon increases in radius, its
Unruh temperature, kT=ħc/2πR, decreases, and its holographic entropy, S=kn=kA/4ℓ2, increases.
This scenario explains the second law of thermodynamics as heat flows in a thermal gradient
from hotter to colder objects and thermal entropy increases. This also nicely explains the nature
of time's arrow as heat flows in a thermal gradient. The flow of time is directly related to the
flow of thermal energy. Ultimately, the cosmological constant transitions to the true vacuum
state, in which it takes on the final value of zero, at which time the radius of the de Sitter cosmic



horizon becomes infinite and the Unruh temperature becomes absolute zero. This is called the
heat death of the universe in which both the flow of heat and the flow of time come to an end.

Normal Flow of Energy Through the Observer's Holographic World

Spontaneous symmetry breaking tells us that mass is not really a fundamental aspect of nature,
and that there must be a more fundamental kind of energy that underlies the appearance of mass
in the universe. That more fundamental energy is dark energy, understood as the accelerated
expansion of space. Early in the history of the universe, dark energy was very hot because the
cosmological constant was very big. A large cosmological constant gives rise to a small radius of
the de Sitter cosmic horizon, which has a very hot temperature. This heat can generate very high
energy photons, which can create proton-antiproton pairs. At high temperatures, the protons and
antiprotons are unstable and can decay into electrons and positrons through the weak nuclear
force, but there is an asymmetry in these decay rates due to chiral symmetry breaking. The
Lorentz group, understood as SU(2)XSU(2), allows us to break up the spinor wave-function into
right-handed and left-handed components, and chiral symmetry breaking allows for a difference
in the strength of the weak interaction between these different components. This means the decay
rate for antiprotons can be higher than for protons, and so more antiprotons decay than protons.
The universe was initially only characterized by dark energy and the accelerated expansion of
space, but then transitions to a universe full of protons and electrons. The protons and electrons
are initially massless, and only obtain masses through spontaneous symmetry breaking and the
Higg's effect as the universe cools, which naturally happens as the cosmological constant
transitions to a lower value and the radius to the de Sitter cosmic horizon increases in size.



Transition from False Vacuum State

The whole idea of quantum theory is based on the idea of constructing a quantum state, which is
best understood as a sum over all possible paths in a curved space-time geometry. The observer
itself is following the path of an accelerated world-line through that space-time geometry. The
quantum state is naturally entangled because the probability amplitude for each path depends on
a quantity called the action as P=exp(iS/ħ), which is directly related to unitary time evolution in
terms of the probability amplitude for that quantum state as ψ(t)=exp(−iHt/ħ)ψ(0). If we think of
the Hamiltonian as total energy H=KE+PE, the action S=∫dt(KE−PE). The problem is there is no
natural definition of time that all observers will agree upon in a curved space-time geometry. The
only valid time variable is the observer's own proper-time, τ=∫ds, where ds2=gabdxadxb. The
observer's own proper-time plays the role of the action, integrated along its own path. This is
easiest to see for the Schwarzschild metric. If proper-time is calculated for the Schwarzschild
metric in the non-relativistic limit, it is easy to show that proper-time is equivalent to a classical
particle action that describes the classical motion of a particle in a gravitational field. Instead of
unitary time evolution as the defining principle of quantum theory, the correct way to formulate
quantum theory is in terms of the observer's own proper-time that plays the role of the action.



Quantum State as the Sum Over All Possible Paths

The holographic principle tells us that the quantum state is entangled because all the qubits of
information encoded on the observer's own holographic screen are entangled. That holographic
screen arises because of the observer's own acceleration, which gives rise to its event horizon.
When the observer makes an observation of something in its holographic world, the quantum
state is reduced to an actual observed state, which means the quantum state is disentangled. In
terms of a sum over all possible paths, the most likely path in the sense of quantum probability
that the observer can follow through its space-time geometry is the path of least action. The path
of least action is the classical path that naturally arises when the quantum state is disentangled.
The path of least action maximizes the observer's proper-time, and is like the path that measures
the shortest possible distance between two points in the observer's curved space-time geometry.

Path of Least Action



Quantum entanglement is best understood at the level of qubits of information encoded on the
surface of an event horizon. A qubit is mathematically represented by a two dimensional array of
numbers called a matrix, which must be encoded on a two dimensional surface. That two
dimensional surface of space arises as the observer's own event horizon whenever the observer
enters into an accelerated frame of reference. The observer's event horizon acts as its holographic
screen when it encodes qubits of information. Quantum entanglement is a natural property of
encoding qubits of information in a rotationally invariant way on the surface of the event
horizon. This rotational symmetry is mathematically represented by matrices.

Pauli Spin Matrices



Spin Eigenvalue Equation

Quantized Bit of Information Encoded on the Surface of a Planck-size Event Horizon



The nature of qubits of information encoded on the surface of an event horizon that acts as the
observer's holographic screen fundamentally explains the puzzle of quantum entanglement that
Einstein called spooky action at a distance. We imagine that we have two particles with
entangled spin states, so that the total spin adds up to zero. This means if the first particle spins
up, the second particle must spin down, and vice versa. When those two particles appear in the
space-time geometry of the observer's holographic world and appear to become separated in
space, the measurement of the spin of the first particle instantaneously determines the spin state
of the second particle. There is really no puzzle here in terms of the holographic principle, since
the appearance of both particles in the observer's space-time geometry can be reduced to qubits
of information encoded on the observer's own holographic screen, and the qubits are inherently
entangled until the observer makes an observation of its own holographic world, at which time
the qubits become disentangled and the particles appear to take on definite spin states.



The holographic principle solves all these puzzles because the essential nature of the dynamical
degrees of freedom for a holographic world are not particles defined in a space-time geometry, as
assumed by quantum field theory, nor even the nature of the gravitational field as defined in a
curved space-time geometry. The fundamental nature of the dynamical degrees of freedom for a
holographic world are qubits of information encoded on a holographic screen that arises as an
event horizon in an observer's accelerated frame of reference. At thermal equilibrium ΔE=kTΔn.
The equal partition of energy tells us that each qubit carries the same amount of thermal energy,
which is given in terms of the observer's acceleration as E=kT=ħa/2πc. The holographic thermal
entropy of that holographic world is given in terms of the surface area of the observer's event
horizon as S=kn=kA/4ℓ2. When we add dark energy and the accelerated expansion of space to
the holographic principle, all the mysteries of the world have a natural explanation.

The odd thing about this explanation is that there really is nothing inside a holographic world.
Everything that an observer can perceive in its own holographic world is like the projection of a
holographic image from its own holographic screen to its own point of view at the center of that
holographic world. The observer's holographic screen arises as an event horizon in its accelerated
frame of reference when the horizon encodes qubits of information. Even the animating energy
that animates those holographic images arise from the observer's own accelerated motion. In
reality, there is nothing inside the event horizon and nothing outside the event horizon. Things
only appear to exist inside the event horizon because of the holographic projection of images of
that holographic world from the observer's holographic screen to its central point of view.

Remarkably, this is exactly the nature of our world. Evidence from measurements of the
background cosmic microwave radiation tells us the world we perceive is asymptotically flat. An
asymptotically flat world is like escape velocity, for which the total energy is zero. Escape
velocity is defined for a particle that escapes away from a gravitational field when the particle
has just enough positive kinetic energy to overcome the negative potential energy of gravitational
attraction. When the particle reaches infinity, its motion comes to an end and the force of gravity
also comes to end, which means its total energy is zero. For escape velocity, E=KE+PE=0. An



asymptotically flat universe has a total energy of zero, just like escape velocity. This is possible
because the negative potential energy of gravitational attraction can exactly cancel out all forms
of positive energy, like mass energy, kinetic energy and dark energy. That's the nature of a
holographic world, in which everything exactly cancels out to zero. There really is nothing inside
a holographic world since that world is only a holographic projection of images.

Yin-Yang Balance

In reality, there is nothing inside the event horizon and nothing outside the event horizon. Things
only appear to exist inside the event horizon because of the holographic projection of images of
that holographic world from the observer's holographic screen to its central point of view.

Nothingness



What about the observer that perceives all the projected images of that holographic world? The
observer itself can only be understood as a point of view that arises at the center of its own
holographic world. The observer is nothing more than that central point of view. The observer's
holographic world only appears to come into existence because of its own acceleration that gives
rise to its event horizon. Just as the observer is nothing more than the central point of view of its
own holographic world, the observer's event horizon is also arising in nothingness. There is
nothing outside the observer's event horizon and there is nothing inside its event horizon. There
only appears to be something inside the observer's event horizon because its horizon encodes
qubits of information that give rise to the appearance of its holographic world as holographic
images are projected from the observer's own holographic screen to its central point of view and
are animated in the flow of energy that arises from its own accelerated motion.

In reality, the observer at the central point of view of its own holographic world arises from the
same nothingness that its holographic world is created within as the observer's event horizon
arises within that nothingness due to the observer's own accelerated motion and encodes qubits
of information. The observer's accelerated motion is not within its space-time geometry, which
only appears to arise as a holographic projection from its own holographic screen, but is relative
to that nothingness. Both the observer and its holographic world arise from and within that all
pervading nothingness. The mystery to be unraveled is the true nature of that nothingness.
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