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Since the end of the 18𝑡ℎ century scientists have pondered over, what is today,
one of the most exotic and mysterious objects in the universe. The mathematical
definition of a black hole is a direct consequence of Einstein’s Theory of General
Relativity, which predicts a theoretical singularity with infinite density. There
have been many studies over the years that look to correcting the uncertainties
within the current black hole model, however there has been no major theoretical
or mathematical breakthrough that develops our knowledge of what a black hole
truly is. This study presents an alternative structure to the current understanding
of a black hole by applying the underlying principles of the Time Compression
Theory. The new structure eliminates the presence of a singularity and results
in an extremely dense mass, named the ‘black sphere’. Infalling and distant
observers are introduced which shows that the processes of spaghettification and
compressional redshift are equivalent to today’s understanding, and evidence of
time dragging and ripples in time replace the notions of frame dragging and
gravitational waves. The Time Compression Theory is an innovative concept,
whose applications have the possibility to change the global perception of black
holes. Future studies will use this structure to describe spiral galaxies and dark
matter, and the same principles can be used within quantum mechanics - providing
evidence for the first unified theory. Note: It is highly recommended that readers
have an understanding of the basic principles of the Time Compression Theory given
in [1], before progressing.
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Introduction

‘black holes’ in 1964, there has been a study indicating
the possibility of Hawking radiation in 1970 and a
detection of gravitational waves in 2015, however
there has been no major theoretical or mathematical
breakthrough that develops our understanding of what
a black hole truly is [4].

Ever since Pierre-Simon Laplace predicted the existence
of black holes at the end of the 18𝑡ℎ century [2],
scientists have pondered over, what is today, one
of the most exotic and mysterious objects in the
universe. In 1916, Karl Schawarzschild provided a
solution to Einstein’s Field Equations, and his solution,
known as the Schwarzschild metric, provided evidence
of a singularity at the centre of a black hole [3].
Therefore, the mathematical definition of black holes is
a consequence of Einstein’s theory of General Relativity.
Since John Wheeler named these mysterious objects

A black hole is currently understood to be a region
in space where the gravitational field is so strong that
nothing, not even light, can escape its gravitational
pull. We can not directly observe black holes, however
we can infer the presence of them and study them by
detecting their effect on stars and matter nearby [5].
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According to the current theory, black holes can either
be supermassive, huge black holes thought to be at
the centre of galaxies on the order of millions of solar
masses; stellar, formed by the collapse of a large star
on the order of tens of solar masses; or primordial, a
very small hypothetical black hole thought to have been
created shortly after the big bang [6].
The Time Compression Theory has previously
proposed an alternative structure to the current
gravitational model and therefore has a different
perception of the black hole model. This new model
is developed from the underlying principles of the Time
Compression Theory. This paper provides a discussion
of the formation of a stellar black hole, its revised
structure, and provides evidence why we should modify
its name to the ‘black sphere’. It is then imagined that
an object travels towards the black sphere, to allow
a discussion of the observations made from different
perspectives. Finally, the paper looks at justifying the
information paradox, gravitational waves and rotating
black holes within this new structure.

particle is forced towards denser time. This produces
a resultant force directed from the outer shells onto
the inner shells. When the star is stable, this force is
balanced with the opposing outward radiation, as shown
in Figure 1.

FIGURE 1: Stable star where the time compression and
radiation are balanced

As the star fuses into heavier and heavier elements,
it uses its fuel and the outward force of radiation
decreases. The star becomes unstable and the top
layers collapse inwards, due to the interaction between
the layers of compressed time and particles situated
within them. In small stars, below the Chandrasekhar
limit of approximately 1.4 solar masses [7], the repulsive
forces among electrons within the star may be able to
create enough pressure to halt further collapse. If this
happens, then it cools and dies, and is known as a white
dwarf star.

Black Hole Formation
A stellar-mass black hole forms due to the collapse
of a massive star. Initially the radiation caused by
fusion within the star provides an outward force holding
up the star’s outer layers. The current model states
that the star has an opposing inward force caused by
gravity. The magnitude of the outward radiation force
and inward gravitational force are equal, and therefore
the star is in a stable equilibrium.
In the absence of the gravitational force, the Time
Compression Theory states that the star is stable due
to an opposing force caused by the layers of time
compression. As described in “Time Compression
Theory” [1], imagining a stationary tennis ball situated
within multiple bands of compressed time, it has a net
force towards denser compressed time. This is because
the top of the ball is situated in less compressed time
than the bottom. The ball’s centre of mass does not
have enough energy to travel at orbital velocity, and
therefore moves through time slower than time freefall,
𝑇𝑓 .
This tennis ball analogy can be related to every
particle within a star. Each particle is situated within
multiple bands of compressed time and therefore every

If the star has a larger core, the more dense time
is near its surface, and eventually the repulsive forces
among electrons can not create enough pressure to halt
the force of the particles within the compressed time.
This compresses the material, forcing it to collapse
under its own weight. The sudden collapse of a massive
star’s core causes a supernova which expels material
away at great speeds. In today’s understanding, if
the star’s mass is less than the Tolman-OppenheimerVolkoff limit, approximately 2.16 solar masses, the
result is a neutron star - a very small high-dense stable
mass composed almost entirely of neutrons. If the star’s
mass is greater than this limit of 2.16 solar masses, then
what is left behind, is currently known as a black hole
[8].
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Black Hole Structure

Therefore, in some ways it is a ‘hole in space’ that
is physically indescribable [9]. The Time Compression
Theory presents an alternative name and structure to
the black hole, as an application of the theory’s basic
principles.

In the current model of General Relativity, gravity
governs the entire structure and evolution of the
universe. The most fundamental prediction of the
theory of General Relativity is the black hole, that
contains a point of infinite density. The structure
of the spacetime around black holes can be described
by metric tensors, for example, the spacetime around
an uncharged spherically symmetric non-rotating body
can be described by the Schwarzschild metric [3].
This spacetime metric can be visualised as an infinite
funnel describing the gravitational field around a black
hole. This visualisation is the same as the spacetime
curvature for a mass such as the Earth, however due to
the predicted infinite density at the centre of the black
hole, the curve has no bottom. This is shown in Figure
2.

Black Holes / Black Spheres
The collapse of a massive star results in a area of
extremely dense mass. This area of mass can be thought
of as a very dense Earth, where the underlying time
compression structure is exactly the same.

FIGURE 3: Dense time compression structure around
a black hole
The amount of mass within the star governs the
density of the layers of compressed time with the
denseness increasing towards the surface of the central
mass. Imagine a neutron star’s outward pressure is
currently balanced with the compression of time. As
the star gains mass, by accumulating infalling objects,
the time is compressed denser and denser and the
pressure increases. However, when an infalling object
is moving close to the area of mass at the centre of the
black hole, it moves much slower through time due to
the extreme density of its compression. The greater
the time compression becomes, the longer it takes the
infalling objects to reach the central mass. Eventually,
the time compression is so strong that, although not
mathematically proven, the time it takes objects to
move such a short distance in time, is effectively billions
of years for a clock here on Earth, as shown in Figure
4.
The Time Compression Theory has no evidence or
need for a singularity at the centre of this area of
mass and believes it is another incorrect consequence
of General Relativity. Instead of a hole, it is possible to

FIGURE 2: Infinite gravitational well
The current model understands that in reality the
laws of Physics break down at the singularity, and leaves
scientists on a never-ending quest to find the theory of
‘quantum gravity’.

Why Black ‘Hole’?
The black hole curves spacetime so much that an infinite
gravitational well is created. The gravitational field is
so strong within a radius known as the event horizon,
that even light can not escape. This makes the objects
appear ‘black’, which defines the first term of the ‘black
hole’. The second term, ‘hole’, derives from the 1960s.
An object that crosses the event horizon effectively falls
into the ‘hole’ and can not escape, apparently travelling
towards the hole down the infinite gravitational well.
It also references the existence of a singularity at the
centre, where the laws of physics cease to operate.
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mass has the ability to travel at 𝑇𝑓 . This is due to the
impossibility of increasing 𝑡𝑘 to allow greater than light
speed travel. This proves that every object, including
light, will follow a crash case trajectory as described in
objects in orbit, whilst within the event horizon.
The fact that light cannot take an orbit or skim
trajectory within the event horizon, makes this region
look ‘black’ and therefore progressing forward, the term
‘black hole’ is replaced with the term ‘black sphere’.

FIGURE 4: The slowing of time as an object
approaches the central mass

follow the understanding that there is a sphere with
such great density that there exists a radius where
light can not escape - which can be thought of as an
extremely dense Earth. From now on, this paper omits
the use of the word ‘hole’ and instead defines the object
as a ‘sphere’. The reasoning behind the term ‘black’
still remains within our definition, due to the presence
of an event horizon, as described below.
In [1], the energy of an object in orbit is analysed.
This proved that in order for an object to be in orbit,
they’re kinetic energy, 𝑡𝑘 , must be increased to the point
where the energy at their centre of mass is equal to the
energy band in which it is situated. This allows the
centre of mass of the object to travel at time freefall,
𝑇𝑓 , as shown in Figure 5.

FIGURE 6: Light trajectories around the black sphere

Infalling Observer
In order to fully understand the direct implications that
the compressed time around a black sphere has on an
object, it is useful to introduce the notion of observers.
Firstly, the effect a black sphere has on an infalling
observer.
As the observer crosses the event horizon, there is
no change in motion or additional force felt. The event
horizon is not a barrier or a force, and a trip to the black
sphere proves to be smooth, therefore, the infalling
observer would have no way of physically knowing when
they crossed the event horizon. However an infalling
observer will experience spaghettification, as described
in the next section.

Spaghettification
As an observer gets closer and closer to a black sphere,
they will visualise a process known as spaghettification.
If an observer’s feet are closer to the centre of the black
sphere than the observer’s head, then their head is in
less compressed time than their feet. Therefore, their
head is moving more quickly through time than the
observer’s feet, as shown in Figure 7.

FIGURE 5: Object in orbit
This introduces the question, what if 𝑡𝑘 cannot be
increased? The radius at which 𝑡𝑘 is equal to the energy
required to travel at the speed of light, is known as the
event horizon. Beyond this point, no object’s centre of
4
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FIGURE 7: Spaghettification process as seen from the
event horizon

FIGURE 9: The stretching process for an infalling
observer

As the observer’s head is constantly moving through
time more quickly than their feet, the distance in time
between them increases. This can be visualised in terms
of two cars travelling along a motorway. One car is the
observer’s head and one car is the observer’s feet. In
undistorted time, both cars travel at an equal constant
velocity through time, 𝑇𝑓 . As the observer approaches
the black sphere, the car in denser compressed time
begins to slow down. Both cars move further into each
other’s past, a process equivalent to those described
within Time Cone [1]. This forces the separation
distance in time between the cars to increase, as shown
in Figure 8.

The time close to the area of mass at the centre
of the black sphere is travelling so slow that the
light coming from outside of the horizon could take
thousands or billions of years to reach the infalling
observer, depending on the density of the central mass.

Distant Observer
Now consider an observer at a very large distance from
the black sphere witnessing an observer fall inwards.
Similarly to the infalling observer, the spaghettification
effect can also be witnessed by the distant observer.
They witness the infalling observer’s head and feet
travelling through time at different rates. Now imagine
the infalling observer to be shining a torch towards
the distant observer. An observation would show that
the light from the infalling observer would be infinitely
redshifted at the event horizon, as explained below.

FIGURE 8: Cars travelling along motorway analogy for
spaghettification
The observer’s feet appear further and further in
the past, from the reference point of the observer’s
head, giving the observer the illusion that their body
is being stretched. This stretching will get stronger
and stronger as the observer moves closer to the black
sphere, resulting in the observer getting spaghettified in
time. Every unit of time that passes for the observer,
their feet get much closer to the central mass than their
head causing stretching at an exponential rate.

FIGURE 10: Distant observer’s perspective

Compressional Redshift
The process of compressional redshift is equivalent to
the skim trajectory discussed in Objects in Orbit [1]. In
5
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this case, an energy must be exerted in order to take the
velocity of an object greater than time freefall, 𝑇𝑓 . As
the infalling observer travels towards the event horizon,
the energy the light from the torch must exert in order
to travel quicker than 𝑇𝑓 , gets greater and greater. This
additional energy exerted, decreases the wavelength and
increases the frequency of the light, causing the infalling
observer’s light to appear red - an effect known as
redshift.
As the infalling observer approaches the event
horizon, the energy required to escape the density of
time increases the frequency to such an extent that the
light is effectively infinitely redshifted. The infalling
observer would appear to turn red and then slowly fade
away at the event horizon, as the frequency increases
past the visible spectrum.
If both observers are stationary in undistorted time,
the linear distance between them in time is constant and
therefore they both travel through time in parallel, at
𝑇𝑓 . When the infalling observer is situated in distorted
time and falls towards the black sphere, the distance
between the tips of the observer’s time cones increase
and the clock rate of the infalling observer slows down.
The distant observer never sees the infalling observer
reach the event horizon therefore the infalling observer’s
clock is seen to get exponentially slower but will never
fully stop.

consequence of Einstein’s theory of General Relativity.
The Time Compression Theory views this distortion as
a tangential dragging of compressed time. As the highly
dense central mass spins, it forces the time compression
structure to warp. This is discussed in more detail in
“Time Compression Theory: spiral galaxies”.

FIGURE 11: Time dragging around a rotating black
sphere

Gravitational Waves
Gravitational waves are energy waves that propagate
through a gravitational field, otherwise known as ripples
in spacetime. The strongest waves are produced during
events such as supernovae and the merging of black
holes or neutron stars. They are detected using the
Laser Interferometer Gravitational-Wave Observatory,
LIGO, in the United States [11].
LIGO consists of two large L-shaped structures, each
with two perpendicular arms. A laser shines along each
arm and hits a mirror at each end reflecting it back
to the join of the ‘L’. If both beams arrive back at the
junction at the same time, no signal is produced. If one
beam arrives late, then a signal is displayed and could
supply evidence of a gravitational wave [11].
The Time Compression Theory believes that the
merging of black spheres or large supernovae will cause
ripples in time. In [1], the theory presented evidence
that time is an electromagnetic wave, and therefore
time waves have the ability to propagate. The LIGO
experiment detects a time difference between the two
laser beams arriving back at the junction of the two

Information
The experimentally proved no-hiding theorem effectively states that information cannot be created or destroyed. This theorem has caused issues in the studies of
black holes due to the information loss paradox caused
by Hawking radiation [10]. Stephen Hawking’s calculations assume the framework of General Relativity. The
Time Compression Theory believes that whether an object is past the event horizon or not, or whether it is seen
to stop on the horizon by a distant observer, no information is ever lost. All information always has existed,
and always will exist, in time.

Rotating Black Spheres
In the current gravitational model, as an object spins,
it also distorts spacetime tangentially. This is known as
frame dragging, created by the elasticity of space, as a
6
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arms, and the Time Compression Theory believes this
time difference is the exact definition of ripples in time.

are multiple further areas to explore, including but not
limited to, the full mathematics of the time compression
structure, the detailed relation between time ripples
and LIGO, primordial black holes, and black hole
thermodynamics. These concepts have been considered,
however omitted from the study to make the paper as
simple and readable as possible.
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