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By 1915, Einstein had developed the theories of special and general relativity,
where mass, energy, time and space were combined within a multi-dimensional
geometric relationship to describe gravity. Defining the basic principles of the
Time Compression Theory shows that with a minor tweak to general relativity,
it is possible to create an alternative structure to the current gravitational model
with the potential to arrive at a unified theory. Excluding the assumption
of space, the concept of an observer’s time cone arises, introducing distances,
velocities and accelerations in time. This leads to an alternative view of Einstein’s
loaf of bread, a model by Brian Greene [1], and provides evidence that every
observer’s past, present and future, are predetermined. In the absence of space,
the notion of spacetime curvature in the presence of mass and energy is replaced
by the compression of time. Time compression explains why objects fall to the
ground and how an object’s energy and position within bands of compressed time
define their trajectories around a mass. Time is viewed as an electromagnetic
wave resulting in a causality between electromagnetism and gravity. The Time
Compression Theory is an innovative concept, with applications that have the
possibility to change the global perception of physics. Future studies will provide
an implementation of the theory within the realms of black holes, quantum
mechanics, spiral galaxies and the feasibility of creating a time drive.
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General Relativity; Einstein; Time Kinetic Energy; Time Constant; Time Free fall; Time
Potential Energy; Electromagnetism

Introduction

electromagnetic force to Einstein’s theory of general
relativity.

Over 100 years ago, in 1905, Einstein changed physics.
The world’s views on space, time, mass and energy
would never be the same again. His theory of special
relativity introduced the concept of spacetime, where
space and time are meshed into a single entity. In
1915 Einstein went a step further and introduced his
theory of general relativity where mass, energy, time
and space were combined within a multi-dimensional
geometric relationship to describe gravity [2].
Einstein’s visionary decision to alter the model of
the universe that Newton had created, is inspiring,
and his theory is at the forefront of scientific research
in the pursuit of a theory of everything. Although
there has been an abundance of effort and research,
no previous study has found a theory that relates the

The Time Compression Theory presents an argument
that the incompleteness of General Relativity led
scientists down an incorrect path, leaving physicists
desperately searching for a non-existent connection
between the very large and the very small.
To
avoid confusion, it is evident that Einstein’s logic is
certainly not incorrect, after all, it predicted black
holes, gravitational lensing and the expansion of the
Universe, but General Relativity is certainly incomplete
and is incompatible with quantum field theory.
This paper offers an alternative approach to the
concept of spacetime, presenting the universe as a
relatively simple place. With a small adjustment to
Einstein’s logic, the Time Compression Theory clears
the uncertainties in the current model and establishes
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a possible causality between electromagnetism and
gravity.
In this paper, the thought process and
basic principles behind the Time Compression Theory
will provide a thorough understanding of the concept,
whilst omitting the mathematical complexity. Further
work will delve deeper into the theory’s existing
mathematical content and present numerous scientific
applications.

a bubble will observe every point on the internal
surface of the bubble as in their past. Events near
to the observer are in their close past and events
farther from the observer are in their distant past.
Future applications of the Time Compression Theory
will require the three-dimensional geometry of what is
known as the time bubble (link to full definition), as
an effective replacement for three-dimensional space. In
this paper, for simplicity, we instead apply the notion
of a time cone.
Visualising time as a cone, as shown in Figure 1, the
observer, and only the observer, is at the tip of the
cone, and every event in the universe is situated within
the time cone in the observer’s past. Nearby events are
positioned closer to the time cone tip and more distant
events are positioned further from the tip. Every
observer’s time cone progresses along their timeline in
the forward direction. For example, Barnard’s star is
located approximately six light years from Earth [4].
We observe Barnard’s star six years in our past, and
the star observes us six years in its past. From an
observer’s perspective, no event can take place in the
present, therefore, they are the only object at the tip
of their own time cone. Positions within the time cone
define the distance in time between an event and an
observer. Velocities and accelerations through time are
established as the relative motion between an observer
and past events positioned within their time cone.

What is Space?
In short, space is merely an illusion of the mind.
Units of length are one of the most necessary
measurements in everyday life. As we have evolved
in a universe of light, we take observations of our
surroundings and require a method to justify how
far one observation is from another. Units of length
are mankind’s simplistic creation to define object
dimensions and distances between them. Over time,
humanity has built upon the notion of distance, and
Einstein was no exception. It is this very concept,
combined with the unit of time, that forms the basis
of special and general relativity today.
Time has existed since the moment of the Big
Bang. This contrasts with the concept of space,
which only came into existence with the birth of
humanity. Therefore, the Time Compression Theory
disregards the concept of distances, velocities and
accelerations in space, and instead defines all motion in
distances, velocities and accelerations in time, providing
a comprehensive structure based on time and energy.

Time Compression Theory
This section presents the underlying principles of the
Time Compression Theory. The time cone provides
an alternative to the concept of dimensions in space,
followed by a discussion of Einstein’s loaf of bread and
its relation to the Time Compression Theory. The
notion of compressed time is introduced and used to
describe the trajectories of objects through time.

FIGURE 1: Time cone visualisation

The Time Cone
Einstein’s Loaf of Bread

At the birth of the universe, approximately 13.8 billion
years ago, time came into existence [3]. Every observer
within the universe progresses along their own timeline,
and everything witnessed by the observer is in their
past. For example, an observer at the centre of

Brian Greene’s analogy of a loaf of bread describing
spacetime is a visualisation that explains the difference
in clock rate for a stationary observer compared to
an observer in motion [1]. The current logic demands
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future events awaiting to be witnessed, as shown in
Figure 3. The thought process behind the time cone
and the absence of space, leads to a different view on
spacetime and gravity.

that this loaf begins with a ‘now’ slice defining events
occurring in the present moment in time, which displays
multiple events on a single plane.
However, the
underlying principles of the Time Compression Theory
state that everything has its own ‘now’ slice, therefore,
no two events can be located on the same slice. For
example, a five-year old supernova, whose birth can be
witnessed at present by an observer on Earth, is on a
slice of Einstein’s loaf five years in the past from the
‘now’ slice. The supernova is on the same time plane
as the Earth observer was situated five years ago, as
shown in Figure 2.

Compression of Time
General relativity is a theoretical framework where
the presence of objects cause distortion in spacetime,
creating a force of attraction between objects, known as
gravity. The curvature of spacetime, shown in Figure
4, is generally shown in two dimensions.

FIGURE 4: A single spacetime curve
This is a misrepresentation of the 360∘ deformation.
When a single deformation curvature line is duplicated
360∘ around Earth, as shown in Figure 5, a
compression geometry forms. As one travels toward
Earth, the ‘distance’ between the nodes decreases.
From a geometrical point of view, these nodes do
not show the curvature of spacetime - but the
compression of time.

FIGURE 2: The Time Compression Theory’s representation of Einstein’s loaf for a supernova
Following this, at the birth of the Supernova, there
is a predetermined future of events in time that will
witness the Supernova’s birth. This leads to the belief
that the past, present and future, not only exist, but are
predetermined. This applies to all events, for example,
the moment a ball is dropped, the moment it hits
the ground comes into existence. The moment we are
born, the moment we die comes into existence. Every
observers’ time cone is progressing along their timeline,
witnessing past events in the present, with a cone of

FIGURE 5: 360∘ spacetime curvature representation
resulting in time compression realisation
From this analysis, we deduce that time is an
electromagnetic waveform that can be compressed, and
unlike gravity, time has the ability to interact with the
other three fundamental forces. An object closer in time
to Earth is in an area of denser time. The increase in

FIGURE 3: Past and future time cones
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time compression is proportional to the gravitational
attraction towards the centre of Earth. From now on,
within the Time Compression Theory, the concept of
time compression will replace the gravitational force.
In undistorted time, there exists energy, the energy
of time. 𝑇𝑐 , the time constant, is defined as the true
energy value of the waveform of uncompressed time. As
the compression of time increases, the energy increases,
which can be visualised as energy rings circulating
a mass, as shown in Figure 6. Although we can
visualise distinct bands of energy around a mass, in
practice these bands are infinitesimally small, increasing
in energy as the distance to the mass decreases. Objects
can either advance, retreat, or be situated on an energy
band, dependent on their velocity compared to time free
fall, 𝑇𝑓 . This is discussed further in Objects in Orbit.

FIGURE 7: Relative motion on time cone

Objects in Compressed Time
Imagine a ball lifted from Earth’s surface and held
stationary at a point of less compressed time in Earth’s
atmosphere. There is now a reduction in velocity
between the ball’s current position in compressed time
compared to time free fall, 𝑣 = 𝑇𝑓 , in uncompressed
time. This reduction in energy in slowing down the
ball in time, is converted to time potential energy, 𝑡𝑝 ,
to obey the conservation of energy. Therefore, time
potential energy is the additional energy required such
that 𝑣 = 𝑇𝑓 .
The ball is situated in an area of multiple layers of
time. The top of the ball is in less compressed time than
the ball’s centre of mass and the bottom of the ball is
in greater compressed time than the centre of mass.
Therefore, the top of the ball has less time potential
energy and a greater velocity through time. This applies
a force in the downward direction which is currently
balanced with the time potential energy. As the ball is
dropped, the forces are no longer balanced. The time
kinetic energy, 𝑡𝑘 , increases, thereby reducing its time
potential energy, 𝑡𝑝 , keeping the total energy of the ball
equivalent to the energy required at time free fall, 𝐸.
Therefore, when we incorporate the time constant:

FIGURE 6: Time compressed energy bands

Objects in Uncompressed Time
In undistorted time, every object progresses along its
timeline at the rate of time free fall, 𝑇𝑓 , defined as
the universal rate at which all matter aims to move
through time. Imagine two observers, observer A and
observer B, in undistorted time. If both observers have
zero kinetic energy, they look weightless to each other
as they both move through time at 𝑇𝑓 . If observer A
has zero kinetic energy and observer B has a thruster
providing a positive kinetic energy towards observer
A, then observer A is witnessing observer B’s past
at a distance in time of 𝑡 seconds from the present,
which is decreasing as observer B advances closer to
observer A’s time cone tip. Before reaching the tip, the
observation retreats into the past again as observer B
passes observer A and begins moving away, as shown in
Figure 7.

𝐸 = 𝑇𝑐 + 𝑡𝑘 + 𝑡𝑝 .
As an aside, another useful way to visualise the effects
of compressed time, is using a pendulum.

Objects in orbit
If instead of dropping an object, an external force
accelerates it horizontally, it provides the opportunity
to analyse crash, circular orbit and skim cases, defined
4
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𝑡𝑘 results in a time potential energy increase, where the
energy required to move at 𝑇𝑓 is 𝐸 = 𝑇𝑐 + 𝑡𝑘 + 𝑡𝑝 .

in Figure 8, dependent on the object’s energy.

FIGURE 8: Definitions of crash and skim trajectories
Figure 9 shows an object situated within an energy
band. The lower part of the object is in greater
compressed time, hence it moves through time more
slowly.
The upper part of the object is in less
compressed time, hence it moves through time more
quickly. The object’s energy at its centre of mass is
𝑡𝑘 = 𝑇𝑐 +𝐶𝑇 , where 𝑇𝑐 , the time constant, is the energy
value of uncompressed time and 𝐶𝑇 is the energy in
compressed time compared to its uncompressed state.
This 𝑡𝑘 , provided by an external force, is equivalent to
the energy required for the centre of mass of the object
to travel at 𝑇𝑓 , therefore, the object has no potential
time energy, 𝑡𝑝 . This does not allow the object to
advance or retreat through energy bands and therefore,
it is bounded in a ring of compressed time, known as a
circular orbit.

FIGURE 10: Object in a crash trajectory
Figure 11 shows an object with energy, 𝑡𝑘 > 𝑇𝑐 + 𝐶𝑇 .
Again, at the object’s specific 𝑡𝑘 , there exists a band of
compressed time where the object would travel at 𝑇𝑓 ,
however the centre of mass of the object is in a band
of less compressed time. Therefore, the centre of mass
is moving through time more quickly than the rate of
𝑇𝑓 , forcing the object away from Earth. This increase
in 𝑡𝑘 , results in a time potential energy increase, where
the energy required to move at 𝑇𝑓 is 𝐸 = 𝑇𝑐 + 𝑡𝑘 + 𝑡𝑝 .

FIGURE 11: Object in a skim trajectory
From Figures 9, 10 and 11, the regions of the object
below 𝑇𝑓 require 𝑡𝑝 in order to travel at 𝑇𝑓 . The regions
of the object above 𝑇𝑓 have 𝑡𝑘 greater than the energy
required to travel at 𝑇𝑓 . In Figure 9, these two energies
balance, forcing a circular orbit. In Figures 10 and
11, these energies cause imbalances resulting in crash
and skim trajectories, respectively. This is represented
graphically in Figure 12.
Objects in orbit in the Time Compression Theory act
in a very similar way to the concept of light refraction

FIGURE 9: Object in orbit
Figure 10 shows an object with energy, 𝑡𝑘 < 𝑇𝑐 + 𝐶𝑇 .
At the object’s specific 𝑡𝑘 , there exists a band of
compressed time where the object would travel at 𝑇𝑓 ,
however, the centre of mass of the object is in a greater
compressed time band. Therefore, the centre of mass is
moving through time more slowly than the rate of 𝑇𝑓
– forcing the object towards Earth. This reduction in
5
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of a gravitational force and is used to describe the
motion of objects around a large mass.
In contrast to the common misconception that time
is an illusion, the Time Compression Theory describes
space and gravity as illusions, and views time as an
electromagnetic wave to realise a causality between
electromagnetism and the gravitational force. Arising
from this is the fact that uncompressed time contains
time energy, known as the time constant, therefore, the
time energy at any point in compressed time is 𝑇𝑐 + 𝐶𝑇 .
This means that (in contrast to current practice) time
energy must be incorporated when, for example, the
amount of energy within the universe or a galaxy is
calculated.
Although this paper has only provided the basic
principles of the Time Compression Theory, there are
many fundamental applications that begin to address
current holes and problems in the world of physics.
One major application of the theory, is the possibility
of using 𝑡𝑝 as an energy source at the quantum level,
with a generator situated in compressed time. Future
studies will delve into the realms of black holes, dark
matter, dark energy, spiral galaxies, quantum mechanics and the possibility of a time drive. Applying the
Time Compression Theory to these areas of physics
will show the vast implications of this alternative
structure to gravity and spacetime within the scientific
community.

FIGURE 12: Ratio between 𝑡𝑘 and 𝑡𝑝 in comparison to
the energy required at 𝑇𝑓

through a lens. This occurs when part of a light ray
hits a denser medium forcing a reduction in velocity,
resulting in light bending. In the Time Compression
Theory, as opposed to parts of a light ray travelling
more slowly or more quickly in space, parts of an object
travel more slowly or more quickly in time. The ratio of
the parts of the object travelling more quickly or more
slowly in time define whether an object is in an orbit,
crash, or skim trajectory, as shown in Figure 12.
A desired object trajectory can be established by
providing the correct amount of kinetic energy to fix its
centre of mass on the correct time compression band.

Conclusion & Future Work

Note: This short paper only provides a flavour to the
theory. We understand there are multiple further areas
within the basic principles, including but not limited to,
the maths structure of 𝑇𝑓 and 𝑇𝑐 , 𝐶𝑇 ’s comparison to
the current gravitational model, gravitational lensing,
objects in ellipses and time dilation. These concepts
have been considered, however omitted from the study
to make the paper as simple and readable as possible.

The Time Compression Theory has presented a
universal structure based on time, providing evidence
that gravity is not a fundamental force. In effect,
two different types of time were introduced and the
connection between them. Firstly, the concept of a time
cone – visualised as a three-dimensional time that is
unique to every observer, defining distances, velocities
and accelerations through time relative to all other
events in the universe. Secondly, the concept of a
timeline – a path the time cone progresses along. A
direct relationship between the two can be shown when
time is compressed. This is because, for example, an
observer in compressed time can be travelling slower
than time freefall which effectively slows the observers
progression along their timeline. Similarly, when an
observer’s energy increases in uncompressed time, their
time cone progresses quicker along their timeline. In
this theory the compression of time replaces the notion
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