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Executive summary
This paper steps away from the current theory that gravity does not exist; instead it presents four
possible models that could explain the mechanics of gravity. The paper goes on to explain how the
force of gravity is applied to the Moon and the Earth. The paper concludes that gravity is a
‘pushing’ force, not a ‘pulling’ force. Ocean tides are demonstrated to be caused the asymmetric
forces acting on the water as a result of the Earth existing within an asymmetric time density
gradient.
Readers should be aware that this paper questions the opinions of Albert Einstein, and the
opinions of many of the current experts in the field of astrophysics.
The main point of conflict is the belief by Einstein that if you feel weightless while in free fall, then
you are weightless, and thus you would exist within the same frame of reference as a person
floating in space. It is my belief that a person feels weightless because of how our mind registers
forces, and because gravity acts as an internal force (i.e. a force acting on each individual atom in
your body), not as an external force.
Of course I realise that given such opposition, I am likely to be the one that is wrong.
My theory of gravity is based on the idea that Time has energy, and that time energy is the dark
energy that scientists have been looking for. This time energy exists throughout space as a
superfluid, and this form of energy repels mass energy (i.e. physical matter and dark matter). It is
time energy that allows the movement of gravity waves. It is also time energy that ultimately stores
the potential energy generated when an object of mass is lifted above the surface of the Earth. And
it is time energy that is the source of gravity.

Background
I have lived for many years with the desire to discover a more rational explanation of gravity, and
the forces involved in the generation of ocean tides. At one point in my career I taught coastal
engineering at a university. During that time I struggled with the idea that I was teaching my
students that ocean tides were caused by the gravitational ‘pull’ of the moon—an idea that
suggests that the Moon’s gravity is actually pulling on water particles within our oceans. I knew this
explanation wasn’t logical, but I had no other explanation that I could give to my students.
That mental conflict began my 25 year quest to look for a more rational explanation of gravity and
ocean tides. I am not an astrophysicist. I am just a retired civil engineer that one day stumbled into
a darkened room, and then spent the next 25 years searching for the light switch. When I started
this process I didn’t realise that understanding gravity required an understanding of light and time
(refer to Paper 1), space, matter, dark matter and dark energy (refer to Paper 2).

1. Introduction
The aims of this paper are to:
(i)

outline a more logical explanation of the mechanics associated with ocean tides

(ii)

look for a logical explanation of gravity and planet rotation that does not involve a video of
balls rolling around on an elastic fabric stretch over a metal frame

(iii)

to see if Albert Einstein was correct when he suggested (indirectly) that two of the keys to
understanding astrophysics are curiosity and imagination.

To improve the flow of this paper I have tried to use the term ‘Time’ (with a capital) when referring
to the science of Time, the term ‘time’ (without a capital) when referring to the passage of time, the
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term ‘time density’ when referring to the rate that time passes at a given location, and ‘time density
gradient’ as a region where there is a variation in the rate of time from one location to another.

2. Possible problems with the current theory of gravity
So the first problem I have is to decide which theory of gravity is the ‘current’ theory of gravity.
Is gravity ‘a natural phenomenon by which all things with mass or energy, including planets, stars,
galaxies and even light, are attracted to (or gravitate toward) one another’ (Wikipedia, 2022)?
It would appear that some physicists currently believe:
•

strictly in the principles of Albert Einstein’s general theory of relativity

•

that gravity is not a force

•

there are no gravitational fields

•

objects are weightless when in free fall

•

the mechanics (physics) associated with a free falling object (in a vacuum) are identical to the
mechanics of an object in deep space

•

if an observer feels weightless, then they are in an inertial frame of reference

•

when objects are at rest on the surface of the Earth, they are actually accelerating at 9.8 m/s/s
through a curved spacetime

•

a person only feels the sensation of gravity in terms of their weight because they are
accelerating through a curved spacetime

•

a person does not feel the sensation of gravity (i.e. a person feels weightless) while they are in
free fall because they are not accelerating through a curved spacetime

•

objects appear to travel along a curved path through space because spacetime is curved.

So, why do I have a problem with the above statements?
Let us start with a discussion about ‘space’, and the curvature of spacetime. In my opinion, there is
no element or substance that exists as ‘space’. When we talk about ‘space’ we are actually talking
about what fills the space, rather than the structure of space. If we imagine space as a balloon,
then ultimately it is the properties of the materials that fill the balloon that governs the behaviour of
the balloon, for example, an air-filled balloon, a water-filled balloon, and a helium-filled balloon all
behave differently. Similarly, what governs the properties of a lake is what fills the lake, i.e. fresh
water, salt water or mine waste.
The substances that could fill space include: physical matter (i.e. a gas cloud), dark matter, light,
Time (or time energy) and dark energy.
The potential ability of each of these substances to be ‘curved’ in such a way that would cause a
slowing of Time is discussed later in this paper.
Let us now consider Einstein’s famous thought experiment of a person falling off a roof. The
person is said to be weightless because they feel weightless. This would mean that the mechanics
associated with a person in free fall would be the same as the mechanics associated with a person
in deep space.
In my opinion, if you placed a cat in free fall within a large windowless sphere, then the cat would
be able to determine which part the sphere is the ‘floor’. I also suggest that if you placed a cat in a
spaceship in deep space, then the cat would not know which way to rotate its body. But how can a
cat tell the difference between these two circumstances if Einstein is stating that the two conditions
are identical.
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For a human, the conditions free fall and space are identical, but for a cat they are not. Something
is different. The question is: if Albert Einstein had imagined a cat falling off a roof instead of a
person, would he have come to the same conclusions. If we accept that Einstein is correct, and we
accept that gravity is just an illusion, then we are forced to develop increasingly illogical scenarios
in order to support Einstein’s observations. But why? Einstein was wrong about the expansion of
the universe, so maybe he is also wrong about this issue.
Remember, a focused mind is not an open mind. We need to regularly stand back from our work
and ask ourselves; Is it true?
So if we ignore the idea of sending a cat into space in order to prove my point, how can I be so
sure that Einstein was wrong? Well, we don’t feel the force of gravity on our body because of how
gravity works, and how our brain works. It is just a mental trick. It is a mental trick that obviously
cat’s experience in a different way.
The best way to explain this mental trick is to think about how the force of weight passes through
our body (Figure 1). Our head has weight, which places a force on our shoulders, similarly our
upper body has weight, which places a force on our legs, and our whole body has weight which
exerts a force on the ground. However while we are standing, we don’t feel the weight of our head
on our neck, and we don’t feel the weight of our upper body on our legs, but we do feel the weight
of our whole body being transferred through our feet onto the ground—why?

Figure 1 – Forces carried through the body

Figure 2 – Forces on a person in free fall

There are two reasons why this is the case. Firstly, gravity is not a force that acts on the outer
surface of a body, it is a force that acts on each individual unit of mass (atom) within our body.
Secondly, the human brain trains itself to ignore the feeling of gravity on our upper body.
Gravity does not know what a person is, or a rock, or a baseball. If any of these objects move
through a gravitational field, then gravity sees only units of mass. The force of gravity acts on each
individual unit of mass within the human body. Gravity is not a force that acts on the outer surface
of a body. In effect, gravity is an external force that acts internally. We cannot feel this force
because it does not act like a normal external force, such as the force we feel on our back when a
plane accelerates down a runway.
When a plane accelerates down a runway we can feel the pressure of the seat on our backs, as
well as an uneasy feeling in our stomach caused by our internal organs being pushed around. But
in free fall (Figure 2) every part of our body, including our internal organs, all accelerate at 9.8
m/s/s, which means we will not feel any forces on our body because no part of our body is
accelerating faster than any other part of our body.
With regards to the second issue, our brain turns off the messages of weight that it receives from
our neck and torso, but not from our feet. This is because the weight messages from our neck and
torso provide no ongoing benefit to our day-to-day activities, but the weight messages received
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from our feet remain important to our brain because these messages are used to help us to stand,
walk and run.
It is a bit like wearing a watch; eventually your brain turns off the feeling of wearing a watch
because it just becomes background ‘noise’ as far as the brain is concerned (Figure 3).

Figure 3 – Mental processing of information
Think about that fact that if you place a motor bike helmet on our head, you can feel the weight of
the helmet on your neck, even though the helmet weighs less than your own head.
If you are lucky enough to be a royal subject you may feel the weight of a heavy crown on your
neck, but not the weight of your own head. It is just how the brain works.
So, when we are in free fall we do not feel the force of gravity on our body because our brain has
turned off these messages. It is not because we are weightless, it is just that we feel weightless.
However, we can feel the force of gravity when we are standing on the surface of the Earth, and
we call this force ‘weight’. Now imagine that you are standing on a diving board high above a pool.
You can feel your weight through your feet. And the force of your weight is balanced by the force of
the diving board pushing up on your feet.
If you step off the driving board, the gravitational force that was acting on your body has not gone
away. This force continues to act on your body causing you to accelerate towards the pool. Now
this gravitational force needs to be balanced by an equal and opposite (in direction) force, which is
supplied by your body’s inertia, i.e. its resistance to the acceleration (Figure 2). The fact that you
don’t feel these forces does not mean they are not there.
Now lets look at the physics experiment of a leaky jar, filled with water, that is held in the air
(Figure 4). When the jar is held still, water spills from the holes in the base of the jar as would be
expected. If the jar is released, water stops spilling from the jar. Does this mean the water is now
weightless and no longer feeling the force of gravity – well No!
Let us repeat the experiment, but this time we will separate the water and the jar, and we will use a
touch of magic to hold the unconfined water still in the air (Figure 5). If we let both the water and jar
go at the same time, then both the water and the jar would accelerate at the same rate of 9.8
m/s/s, meaning the water stays level with the jar, and the mass of water would retain its shape if it
were falling through a vacuum. The same thing happens in the first case. Water stops spilling out
of the jar not because it is weightless, but because if it were to continue to spill from the jar it would
need to be accelerating faster than 9.8 m/s/s.
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Figure 4 – The falling water jar experiment

Figure 5 – Alternative presentation of the
falling water jar experiment

The question people should ask is: What would a person feel while free falling if gravity did exist,
and would the feeling be different if gravity did not exist?
If we assume that gravity does exist, and we assume that gravity is a force, and not simply an
‘action’, then when a person is in free fall every part of their body would be accelerating at 9.8
m/s/s. This would mean that the person would not feel any of the forces they normally associate
with the action of acceleration. If we ignore the effects of the air moving past the body (because the
free fall is suppose to occur in a vacuum), then a person falling within a gravitational field would
experience the same ‘feelings’ as a person free falling in a world where gravity did not exist.
So if both scenarios produce the same feeling, then why do so many scientists insist on only
accepting the outcome that claims that gravity is either not a force, or simply an illusion? Well I
think the answer is that these experts are focused on supporting the findings of Albert Einstein,
rather than questioning the greatest mind of the 20th Century.
Remember, a focused mind is not an open mind.
Some experts claim that it is not the person in free fall that is being accelerated at 9.8 m/s/s.
Instead it is the person standing on the diving board, or the person standing on the surface of the
Earth that is accelerating upwards. The claim is that the force of weight that we feel while standing
on Earth is the force the Earth is placing on us as it accelerates through curved spacetime.
The problem I have with this theory is simple; if a curved spacetime causes the Earth to accelerate
at 9.8 m/s/s through spacetime, then that same physics would apply to the person standing on the
surface of the Earth, and the person in free fall. So we would all exist within the same curved
spacetime, therefore we would all experience the same acceleration, and there would be no force
of weight applied to any object. This theory of gravity only works if the Earth is accelerating faster
than a person standing on the surface of the Earth—but we know that these forces are proportional
to mass, so all objects will experience the same acceleration.
With regards to the theory that the Moon travels in a curved path because of the curvature of
spacetime, and not as a response to gravity, I would like to point out that if we ignore the
movement of our solar system through space, then we are left with the outcome that the Moon
effectively travels in circles, returning to the same location time after time. This would mean that
spacetime is curved so much that it forms a complete circle. I just cannot accept this as being a
logical outcome.
I believe the underlying purpose of all these extreme theories is to confirm the general theory of
relativity, and to support the theories of Albert Einstein. I also believe that a belief in the general
theory of relativity and the work of Einstein does not exclude the application of logical deduction.
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So lets now return to the ideas associated with the ‘current’ theory of gravity:
•

The principles of Albert Einstein’s general theory of relativity—the general theory of relativity
still applies, you just need to be careful how you apply it.

•

Gravity is not a force—gravity is a force.

•

There are no gravitational fields—there are gravitational fields.

•

Objects are weightless when in free fall—no; people always have ‘weight’ if they exist within a
gravitational field.

•

The mechanics (physics) associated with a free falling object (in a vacuum) are identical to the
mechanics of an object in deep space—no; gravity changes the mechanics of free fall.

•

If an observer feels weightless, then they are in an inertial frame of reference—no; we should
not trust what our brain tells us; instead, we should ask ourselves what our body should ‘feel’ if
gravity did exist, and if gravity did not exist, and then compare these results. If a gravitational
field did exist, and if a person did experience free fall within such a gravitational field, then the
person would feel weightless. So the ‘feeling’ of weightlessness cannot be a test of an inertial
frame of reference.

•

When objects are at rest on the surface of the Earth, they are actually accelerating at 9.8 m/s/s
through a curved spacetime—but in order for the person to feel their weight, this would mean
that the person was not experiencing the same effects of curved spacetime as the surface of
the Earth, but how could this be true?

•

A person only feels the sensation of gravity in terms of their weight because they are
accelerating through a curved spacetime—but why does a person standing on the surface of
Earth not experience the same effects of curved spacetime as the surface of the Earth?

•

A person does not feel the sensation of gravity (i.e. a person feels weightless) while they are in
free fall because they are not accelerating through a curved spacetime—but why does a
person in free fall not experience the same effects of curved spacetime?

•

Objects appear to travel along a curved path through space because spacetime is curved—in
order for spacetime to be curved, it must be what fills space that is curved. What fills space can
be physical matter, dark matter, light, time energy, or dark energy. It must be through the
‘curvature’ of such material that causes the slowing of Time.

3. The problem of missing potential energy
At school I was taught that lifting a ball introduced potential energy to the system in terms of
‘height’. And then dropping the ball would result in a conversion of this potential energy to kinetic
energy, but is this a correct understanding of potential energy?
‘Height’ may be a measure of the potential energy, but ‘height’ is not a form of energy. So where is
this potential energy stored? Consider the following discussion points.
Technical Note 1
If ‘height’ was a form of energy, then increasing the height would increase the energy, which it
initially does, but if you kept on lifting a ball into the air until you enter deep space, you would
eventually get to a point where there is no gravity or potential energy associated with the ball. So
where did it go?
We find it easy to accept that a roller-coaster readily converts potential energy to kinetic energy
and back again as it travels (Figure 6). The amount of potential energy is represented by the height
of the roller-coaster. Some people have suggested that the potential energy is stored within the
actual roller-coaster as additional mass, but is this correct?.
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Figure 6 – A roller-coaster

Figure 7 – A falling ball

If we lift a ball into the air we put energy into the system (Figure 7). As the ball is held stationary at
location ‘B’ it has more potential energy than it had at location ‘A’, but where is this energy stored?
I don’t believe it is stored in the ball. It is not stored as ‘height’ (because height is not a form of
energy), but the energy is stored somewhere while the ball is held at location ‘B’.
If we now drop the ball it will gain kinetic energy in the form of increasing velocity. By the time the
ball reaches location ‘C’ it will have converted this potential energy into an equivalent amount of
kinetic energy, minus some energy lost due to friction. At location ‘C’ it will have the same potential
energy as it had at location ‘A’, but now it has added kinetic energy, which continues to increase as
the ball falls past the cliff face.
There is no need to ask where this new energy comes from because we all know it is a product of
gravity. Eventually the ball will land on the surface of the Earth and come to rest. All the kinetic
energy it gained from gravity will now be released as heat and noise, plus some possible damage
to whatever it landed on. However, what seems clear from this description of the physics is that
none of the kinetic energy gained from gravity has been returned to gravity. This would mean (if it
were true) that by simply dropping a weight we are causing a net loss of energy from Earth’s
gravity, but how could this be correct? The Earth’s gravity is determined by its mass, and the mass
of the Earth can’t change simply through the process of continually dropping a weight.
There is only one logical answer to this conundrum. The potential energy that is gained by lifting a
ball against the force of gravity is in fact stored as additional ‘gravity’ while the weight is being held
in the air. This additional gravitational energy is not stored within the Earth, or within the ball, but
instead it is stored within the mechanism that generates gravity.
Before I speculate what the mechanics of gravity is, consider the following extreme example of the
Earth’s gravity. Imagine a situation where the Moon was incorporated into the general mass of the
Earth. The combined mass of the Earth and Moon would produce a gravitational field.
Now imagine that the mass of the Moon was extracted from the Earth and lifted into space to an
altitude equivalent to the current orbit of the Moon. Lifting the mass of the Moon into this position
would require enormous amounts of energy in order to resist the force of gravity. Once the Moon
had been lifted to the correct altitude it is then given a big push to send it into the same orbit of the
Earth that our Moon current has (Figure 8).
Using our current theory of potential and kinetic energy, this process has given the Moon
enormous potential energy based on its ‘height’ (i.e. its potential to accelerate back towards Earth),
and the Moon has also been given a big boost of kinetic energy which has allowed it to enter into
an orbit of the Earth. The forces of gravity are balanced by the force of inertia (i.e. active centrifugal
force) so the Moon stays in orbit, and the Moon’s apparent enormous amount of potential energy
remains in storage somewhere.
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Figure 8 – Moon lifted into orbit (not to
scale)

Figure 9 – Moon arriving from outer space

Now imagine an alternative scenario. Let us imagine that the Moon arrives at the Earth’s location
from a distant region in space (Figure 9). The Moon is travelling through space with velocity, and is
suddenly caught in the gravitational field of the Earth. The Moon accelerates towards the Earth in a
spiral trajectory while gaining velocity, and thus kinetic energy. Eventually the Moon enters into an
orbit of the Earth because it just happened to be travelling along the right trajectory, and with the
right amount of kinetic energy, to achieve a balanced orbit of the Earth.
In this case the Moon has exactly the same amount of kinetic energy as in Figure 8, and in theory
the Moon also has the same amount of potential energy, but where did all this potential energy
come from? I note that any energy it gained from the Earth’s gravity while it was spiralling into an
orbit would have been retained as kinetic energy. So where did this potential energy come from?
Did it have this energy while it was happily travelling through space?
The answer is: Yes. The Moon arrived from outer space with its own potential energy in the form of
an envelope (ring) of gravity based on its mass, and the Earth of course had its own amount of
gravity (i.e. potential energy) based on its mass.
When we think of gravity we need to think of it as a special type of elastic fabric wrapped around
large objects of mass. Imagine the Earth is surrounded by a collection of large elastic bands
(Figure 10). The elastic properties of the stretched elastic bands represent the potential energy
stored in the Earth’s gravity. Now the Moon has similar elastic bands, but when the Moon enters
into the Earth’s gravitational field, an elastic band around the Earth joins with an elastic band that
was previously wrapped around the Moon (Figure 11).

Figure 10 – Elastic bands stretched around
the Earth

Figure 11 – Elastic band stretched around
the combined Earth and Moon

In the first case when the mass of the Moon was extracted from the Earth and lifted into its orbit, it
was like stretching one of Earth’s elastic bands in Figure 10 such that it now looked like Figure 11.
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When you lift a ball up into the air, what you are actually doing is pushing the elastic gravitation
field that surrounds the Earth just a little bit further out into space. This action stores potential
energy within the ‘mechanics of gravity’.
Technical Note 2
When energy is storage in a battery, the energy is not stored as ‘electricity’, instead it is stored as
chemistry, which can be used to generate electricity at a latter time. So the potential energy of a
battery is stored in the ‘mechanics’ of the battery rather than as electricity.
Similarly, when a ball is lifted into the air, the energy that has been put into the system is said to
exist as potential energy in the form of ‘height’, but height is just a measure of the potential energy,
the actual energy is stored within the mechanics of gravity.
Now when I said that gravity acts like a special type of elastic fabric, what I meant was that gravity
does not exhibit the normal properties of an elastic fabric, because the forces of gravity actually
decrease as the stretching of the elastic fabric increases.
If you continued to lift the Moon further into space, the effective gravitational field of the Earth
would eventually reduce to such a minor force that the elastic band would separate, and individual
elastic bands would then exist around the Earth and Moon. When this separation occurs, each of
the elastic bands would retain their own portion of the potential energy stored within the original
elastic band.
So, if potential energy is stored in the mechanics of gravity, where is it? Well in my opinion this
energy cannot be stored in ‘space’, because space only exists as a concept. There is no element
or substance that exists as ‘space’. When we talk about ‘space’ we are actually talking about what
fills the space, rather than the structure of space. This means the potential energy must be stored
in something that exists within space.
If we consider the substances that could exist within space we find:
• physical matter
• dark matter
• light
• time (or time energy), and
• dark energy.
So the potential energy of gravity must be stored in one of these items.
To start with we can eliminate matter, such as gases, because the atmosphere (i.e. the gases)
around the Sun, Earth and Moon are vastly different, but the properties of gravity around these
three different masses are said to obey the same laws.
Dark matter may be a possibility because we know that physical matter is made solely of energy,
so it would seem reasonable that dark energy would also consist only as a form of concentrated
energy. This would suggest that dark matter could act as a storage system for potential energy.
But would dark matter have the necessary ‘elastic’ properties that we associate with gravity? And
would dark matter want to remain attached to physical matter?
I don’t see how light could hold this potential energy because the gravitation field is the same on
the ‘dark’ and ‘light’ sides of the Earth, besides, light exists as pure kinetic energy.
The traditional view, and the view of Einstein, is that the energy of gravity it contained within the
stretching of spacetime, and that the two elements of ‘space’ and ‘time’ cannot be separated.
However, it is my opinion that ‘space’ should be removed from the title, and that we should refer

Grant Witheridge

June, 2022

Page 9

only to Time. I believe that Time has the ability to store energy, and as such there is a form of
energy that could be termed ‘time energy’. I believe that Time has energy because:
•

I believe that ‘light’ represents what is produced when all mass energy and time energy is
converted to kinetic energy; and

•

we know than Time can be slowed when in close proximity to physical matter, which means
Time has properties that can be changed.

Dark energy may be a possible storage system for the potential energy of gravity. So this brings as
to the question: Is ‘time energy’ actually the ‘dark energy’ that scientists have been looking for?
We can therefore conclude that potential energy is stored within either:
• time (as time energy)
• dark matter (as dark matter energy); or
• dark energy (which could be the same as time energy).
Now the next step is to find out which of these three items is able to cause, directly or indirectly, a
reduction in the rate of time around large objects of mass in such a way that this reduction in the
rate of time is proportional to the inverse of the square of its distance from the centre of the mass,
i.e. consistent with the properties of gravity.
Four possible theories of gravity are presented in this paper:
(i)

A spacetime model of gravity

(ii)

A time-energy model of gravity (assumed to be the same as a dark-energy model)

(iii)

A time-energy and dark-matter model of gravity

(iv)

A dark-matter model of gravity.

4. Essential requirements of a gravity model
If any theory of gravity is to be presented for consideration, then there are some key features that
must be incorporated into such a theory, including:
•

The theory must be logical.

•

The theory must be based on sound physics.

•

The force of gravity must be presented as a ‘pushing’ (repelling) force that acts towards the
centre of the mass, and not a ‘pulling’ force.

•

There must be a mechanism that generates a time density gradient.

•

The time density gradient must be inversely proportional to the square of the distance from the
centre of the mass.

•

There must be a mechanism that allows the effects of gravity to extend endlessly into space.

•

If the theory requires a media to surround the mass in order for the mass to alter the time
density gradient, then there must be some mechanism that would retain (hold) this media
around the mass (e.g. a form of dark matter that surrounds all large objects of mass).

•

The theory must be independent of the existence of an atmosphere round the planet.

•

The theory must be able to be applied to a sun.

•

The theory must be able to explain the Moon’s orbiting of the Earth, and the Earth’s orbiting of
the Sun.

•

The theory must align with a logical means by which planets and stars develop spin (refer to
Paper 2).
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•

The theory must be able to explain the formation of ocean tides, including the lower high tides
observed on the far side of the Earth.

So why does gravity need to be a ‘pushing’ force, and not a ‘pulling’ force? Well it is my opinion
that there are no pulling forces in the universe. The only forces that exist are ‘repelling’ forces. Any
force that appears to be a pulling or attracting force is simply a pushing force that is yet to be fully
understood. One day, even electromagnetism will be understood only in terms of repelling forces.
In order for a force to act on an object it must either surround the object, push up against the
object, or drag along the side of the object, i.e. there must be an effective physical contact. There
are no invisible ‘ropes’ within the universe that a force can use to ‘pull’ on an object. For example,
you cannot be ‘sucked’ into a drainage pipe, you can only be pushed or dragged.
The Earth does not pull you towards the ground, the spacetime that surrounds the Earth pushes
you towards the ground. Stars and planets don’t pull themselves into a spherical shape, they are
pushed into a spherical shape, similar to bubbles in a glass of champagne.

5. A spacetime model of gravity
The ‘spacetime model’ of gravity is essentially the explanation of gravity presented by Albert
Einstein. The theory is based on the idea that:
•

The presence of a large physical mass in space causes a curvature or distortion of the
surrounding spacetime.

•

This curvature of spacetime effectively shortens travel distances, and therefore Time.

•

The curvature of spacetime varies with the inverse of the square of the distance from the
centre of the mass.

•

Variations in Time result from the curvature of spacetime, and not from changes in the speed of
light.

•

Variations in Time must cause a slowing of the speed of light close to objects of mass.

Personally I cannot accept this model (sorry Einstein) because in my opinion, ‘space’ does not
exist as an entity. So space cannot be curved, bend, or distorted. Only what is contained in space
can be curved, bend, or distorted. However, it is noted that Einstein stated that space and time
could not be treated as separate items; hence the term ‘spacetime’.
If we accept that ‘space’ does not exist as an entity, then this means large objects of mass would
need to be able to directly alter (i.e. slow) the rate of time. This would then bring this model closer
to the ‘time-energy model of gravity’ which is discussed next.
Another potential problem with this model of gravity is that it does not fully explain how a large
mass, such as the Earth, is able to alter the rate time some distance from the Earth. The only
logical mechanism is for the Earth to alter the rate of time within the structure of the Earth (i.e.
within the mass), and for Time itself to cause the gradual increase in the rate of time as the
distance from the Earth increases.
This would mean that Time is able to act in a manner similar to groundwater levels around a water
extraction well. It also means that Time must have the ability to develop and maintain a time
density gradient.
This is where I have another problem with this model of gravity. If we assume that ‘spacetime
energy’ is proportional to the ‘rate of time’, then the ‘spacetime energy gradient’ must be
proportional to the ‘time density gradient’ which produces gravity. For this model of gravity to work,
a spacetime energy gradient must both exist in space, and be stable. But how can an energy
gradient be stable in space without some type of balancing force?
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The advantages of this gravity model are:
•

the theory is supported by the great mind of Albert Einstein.

The disadvantages of this gravity model are:
•

the theory attributes physical properties to ‘space’.

6. A time-energy model of gravity
The ‘time-energy model’ of gravity is based on the following assumptions:
•

Variations in the rate of time over any distance must occur within the mechanism of Time, and
this mechanism can exist within what is otherwise empty space.

•

‘Time’ is a form of energy.

•

‘Light’ is a form of pure energy where all potential mass energy and time energy has been
converted into kinetic energy (i.e. light has no mass, and Time stops at the speed of light).

Given the equation for total energy:
E = m c2 + 0.5 m v2 + (additional terms if v → c)

(1)

If it is assumed that light is produced by the conversion of all mass energy and time energy to
kinetic energy, and that the energy available within a ‘mass’ is: Emass = m.c2, then:
E = mass energy + time energy

(2)

E = m c2 + 0.5 m c2 + (added terms) = m c2 + time energy

(3)

Therefore the contribution of time energy is equivalent to:
Time energy = 0.5 m c2 + (added terms)

(4)

(Readers should not trust the above mathematics because it was just a thought bubble used in a
vain attempt to justify the existence of time energy.)
Equation 4 does not mean that time energy exceeds the amount of kinetic energy, but it could (?)
indicate that a connection exists between Time and the speed of light.
In order for this model of gravity to work, time energy would need to exist throughout space, and
could in fact be ‘dark energy’. This energy would also need to repel mass energy (i.e. physical
matter). Which means the time energy that surrounds the Earth will be attempting to repel, or
compress, the mass energy contained within the Earth (Figure 12).

Figure 12 – Time energy gradient around the Earth
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The force of gravity would therefore be generated either by:
•

an object of mass being pushed from a high energy region (high time energy) to a low energy
region; or

•

an object of mass being pushed by the same time density gradient that is assumed to be active
in the other three gravity models.

Therefore this model of gravity results in an interaction between time energy and the mass energy.
It is also noted that this model of gravity does not require a distortion of space.
This then raises an important question: Is this interaction between time energy and mass energy:
•

something that extends endless through space without the assistance of an active media; or

•

something that requires the assistance of an active media, such as ‘dark matter’?

The time-energy model of gravity presented here is based on the assumption that a connecting
media is not required. This means that variations in the rate of time over any distance must occur
within the mechanism of Time, and this mechanics can exist within empty space.
Because the effects of gravity are believed to extend endlessly through space, this model would
suggest that time energy (or dark energy) also extends endlessly through space, which would
appear to be a logical outcome.
I have the same concern about this model of gravity as I have with the spacetime model of gravity.
If we assume that ‘time energy’ is proportional to the ‘rate of time’, then the ‘time energy gradient’
must be proportional to the ‘time density gradient’ that generates gravity. For this model of gravity
to work, a time energy gradient must both exist in space, and be stable. But how can an energy
gradient be stable in space without some type of balancing force?
The advantages of this gravity model are:
•

this model does not rely on the physical existence of space.

The disadvantages of this gravity model are:
•

the model assumes that time energy repels mass energy (i.e. physical matter).

Technical Note 3: Derivation of the kinetic energy equation
Take a ball of mass (m) being dropped from a height. After the ball falls a height (H) it will have
reached a velocity (ignoring friction) given by:
v2 = u2 + 2.g.H
where ‘u’ is the initial velocity, i.e. u = 0 m/s; thus: v2 = 2.g.H
Therefore, H = v2/2g
Now the kinetic energy (KE) is equal to the force times the distance of travel, thus: KE = F.H,
where F = the ‘force’, and H = the ‘height’.
And the force is: F = m.a = m.g
Thus the kinetic energy is defined as: KE = F.H = m.g.H = m.g.v2/2g = 0.5 m.v2
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7. A time-energy and dark-matter model of gravity
In the ‘time-energy and dark-matter model’ of gravity it is assumed that dark matter acts as the
space-filling media that facilitates the interaction between time energy and mass energy. This
model is based on the following assumptions:
•

Some type of universal action results in all physical matter being surrounded by dark matter.

•

Time energy repels both dark matter and physical matter, thus forcing the dark matter to
remain attached to (or surround) physical matter.

•

Dark matter acts like a superfluid that may, or may not, spin in unison with the physical matter
(refer to Paper 2).

•

Either the forces generated by time energy cause the density of the dark matter around
physical matter to vary with the inverse of the square of the distance from the centre of the
physical matter; or, such a density outcome is achieved as result of the interaction between the
dark matter and physical matter.

•

The variation in density of the dark matter results in a variation in the rate of time, which
ultimately results in the force of gravity varying with the inverse of the square of the distance
from the centre of the physical matter.

Because the effects of gravity are believed to extend endlessly through space, this model also
suggests that time energy (or dark energy) and dark matter extend endlessly through space.
It could be possible that this model of gravity relies on an energy balance being achieved across
space. Figure 13 shows a possible representation of the sum of mass energy, time energy and
dark energy at various distances from the centre of the universe. In order to simplify the diagram, it
has been assumed that the total mass of the universe (i.e. all planets and stars) is concentrated at
the centre of the universe (i.e. the dark blue box on the left side of Figure 13).
However, I should stress that I am not at all convinced that a uniform energy level exists across the
universe. If a total energy graph could be developed, such a graph would more likely be the shape
of a ‘bell curve’ with a maximum energy level at the centre of the universe. An energy gradient
would then stretch out across the universe in a manner that facilitates the ongoing expansion of the
universe.

Figure 13 – A representation of the sum of dark energy, Time energy and mass energy
at different distances from the centre of the universe if all the physical mass of the
universe was concentrated at the centre (G = the total energy associated with the
collective physical mass of the universe, and R = current radius of the universe)
According to current theories, the dark matter (shown in light blue) represents 85% of the total
mass of the universe, and dark energy represents 95% of the mass energy (I could be wrong in the
strict wording of this sentence).
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In this model of gravity, the time energy gradient is balanced by either the energy gradient
generated by dark matter, or by its repulsion of both dark matter and physical matter (Figure 14).
The force of gravity is generated by either the time density gradient, or by the forces exerted by
time energy on both dark matter and physical matter.

Figure 14 – A graphical representation of the make-up of total energy, being the sum of
dark matter energy and time energy, relative to its distance from Earth
Now if potential energy is stored in dark matter, and not in time energy, then the energy diagram
would change to that shown in Figure 15. If this model of gravity is being considered, then it would
be the dark energy that was holding the dark matter in contact with the physical matter (in this case
the Earth).
In this model (Figure 15) there would need to be some mechanism that allowed the density of dark
matter to alter the rate of time (in order to produce the force of gravity). This type of model would
closely align with the ‘dark-matter model’ of gravity, which is discussed next.

Figure 15 – A graphical representation of the make-up of total energy, being the sum of
dark matter energy and dark energy (i.e. no time energy), relative to its distance from
Earth
The advantages of this gravity model (Figure 14) are:
•

this model potentially explains the existence of dark matter and dark energy

•

the existence of dark matter around all planets and stars could help to explain how planets and
stars develop spin (refer to Paper 2).

The disadvantages of this gravity model are:
•

the model relies on a complex interaction between physical matter, dark matter and time
energy.
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8. A dark-matter model of gravity
The ‘dark-matter model’ of gravity is based on the following assumptions:
•

The passage of light in a vacuum relies on a total conversion of all mass energy and time
energy into kinetic energy.

•

If light is forced to reduce its speed in a non-vacuum, then it will begin to convert some of its
kinetic energy into mass energy and time energy (I have no proof that this is the case).

Technical Note 4
If light did begin to convert kinetic energy to mass when it is forced to slow in a non-vacuum, then
could this ‘mass’ be dark matter?
•

In the process of energy conversion, 100% of the time energy can be recovered with only a
small reduction in the speed of light. This is based on the equation:
t’ = t/(1 - v2/c2)0.5

(5)

•

In order for there to be the same properties of gravity around all planets and stars, irrespective
of whether the planet has an atmosphere or not, there would need to be a region of dark matter
surrounding all forms of large physical matter. The density of the combined dark matter and
physical matter (i.e. gases) would likely be inversely proportional to the square of the distance
from the centre of the mass.

•

As light enters the gravitational field of a star or planet, it interacts with an increasing amount of
matter (whether physical matter or dark matter), at a rate that is inversely proportional to the
square of the distance from the centre of the object of physical matter.

•

As the speed of light decreases (as it interacts with more and more matter), some of light
energy is converted into time energy and mass energy. This could (?) mean that ‘light’ begins
to take on the properties of mass, which would mean that it could (?) be affected by gravity,
and this could (?) be the reason why light is able to interact with physical matter.

•

Somehow the generation of time energy through the slowing of light causes a slowing in the
rate of time.

•

The gravitation force generated by the slowing of time causes dark matter to be pushed up
against the physical matter of stars, planets and moons, thus keeping it attached to the
physical matter (Figure 10).

In this model, the force of gravity would be generated by the time density gradient. The pressure
exerted by the dark matter would simply add to the atmospheric pressure felt on Earth.
The reason why the rate of time does not change when light enters water or glass is because most
of the time energy has already been recovered by the time the light reaches the surface of the
Earth. This, however, would suggest that a slowing of time would occur inside water and glass if
such objects were located in space (I have no proof that this is the case).
The advantages of this gravity model are:
•

this model potentially explains the existence of dark matter and dark energy

•

the existence of dark matter around all planets and stars could help to explain how planets and
stars develop spin (refer to Paper 2).

The disadvantages of this gravity model are:
•

the model relies on some complex, and yet unproven, properties of light and Time

•

the model relies on a complex interaction between physical matter, dark matter and dark
energy.
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9. Comparison of the different gravity models
Table 1 provides a general review of how each of the gravity models are able to address what was
previously presented in Section 4 as the essential requirements of a gravity model.
Only through appropriate scientific knowledge will it be possible to accept or reject any of these
theories of gravity.
Table 1 – Comparing the attributes of the four gravity models
Attribute

Model 1

Model 2

Model 3

Model 4

?

Yes

Yes

Yes

The theory must be based on sound physics.

Yes

?

?

?

The force of gravity must be presented as a
‘repelling’ force that acts towards the centre of
the mass (i.e. a moon, planet or star).

Yes

Yes

Yes

Yes

There must be a mechanism that generates a
time density gradient.

Yes

Yes

Yes

Yes

The time density gradient must be inversely
proportional of the square of the distance from
the centre of the mass.

Yes

Yes

Yes

Yes

There must be a mechanism that allows the
effects of gravity to extend a limitless distance
into space.

Yes

Yes

Yes

Yes

N/A

N/A

Yes

Yes

The theory must be independent of the
existence of an atmosphere round the mass
(plant).

Yes

Yes

Yes

Yes

The theory must be able to be applied to a sun.

Yes

Yes

Yes

Yes

The theory must be able to explain the Moon’s
orbiting of the Earth, and the Earth’s orbiting of
the Sun.

Yes

Yes

Yes

Yes

The theory must align with a logical means by
which planets and stars develop spin.

?

?

Yes

Yes

Yes

Yes

Yes

Yes

The theory must be logical.

If the theory requires a media to surround the
mass in order for the mass to alter the time
density gradient, then there must be some
mechanism that would retain (hold) this media
around the mass.

The theory must be able to explain the
formation of ocean tides, and the lower high
tides observed on the far side of the Earth.

Model 1 = The spacetime model of gravity (the Einstein model)
Model 2 = The time-energy model of gravity (assumed to be the same as a dark-energy model)
Model 3 = The time-energy and dark-matter model of gravity
Model 4 = The dark-matter model of gravity.
Each of these models could technically be referred to as ‘spacetime’ systems because the
mechanics of gravity occurs in space, and not within the planet, and a ‘time density gradient’ is the
driving force in each case.
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10. The forces associated with the Moon’s orbit
Each of the four models of gravity presented within this paper use a time density gradient to
generate the force of gravity; however, the time-energy model of gravity also presents the
possibility that the force of gravity could be generated by a mass being pushed from a high timeenergy region to a low time-energy region.
All of these models demonstrate that gravity is not the result of an attracting force generated within
the Earth, but is instead a force generated within the space that surrounds the Earth. Similarly, the
Moon is not being pulled towards the Earth by the Earth’s gravity, but instead it is being pushed
towards the Earth by the asymmetric forces generated by an asymmetric time density gradient.
If we accept that gravity is generated by the actions of a mass existing within a time density
gradient (i.e. a gradient in the rate of time), then should we refer to gravity as a ‘force’, or simply an
‘action’?
In my opinion, gravity is most certainly a force.
It would appear that people have trouble accepting gravity as a force because of the idea that
objects are considered to be ‘weightless’ when in free fall. The truth is, we are not weightless when
we are in free fall, we only feel weightless.
The gravitational forces that act on a person also act on the matter that makes up the Earth and
Moon. These forces are generated by the time density gradient that encircles the Earth and Moon,
as shown in Figure 16.
Because the Earth and Moon exist in close proximity, the time density gradient that exists around
the Moon is asymmetric as shown in Figure 18. The asymmetric time density gradient that exists
around the Moon results from the fact that the Earth’s gravitational field extends through the Moon
and beyond. This means forces A and B in Figure 18 are greater than Force C, which is greater
than Force D. A similar effect occurs on the Earth, which in part, accounts for the lower high tides
experienced on the side of Earth that faces away from the Moon.
Figures 17 and 18 show the gravitational forces as concentrated forces acting as an outside force,
but it is again noted that gravity acts on each individual unit of mass within an object.
If we return to our original discussion of the roller-coaster and the falling ball, we can see that while
the roller-coaster is ascending a climb, or while a ball is being lifted into the air, these actions
cause an increased stretching of the spacetime that wraps around the Earth. This additional
stretching of spacetime stores potential energy within the fabric of spacetime, which can latter be
released back into objects as kinetic energy.
Technical Note 5: Use of the term ‘spacetime’
In this case the term ‘spacetime’ could represent either of the four gravity models previously
discussed in this paper, i.e. the spacetime model, time-energy model, time-energy and dark-matter
model, and the dark-matter model.
The force generated by the stretching of spacetime is proportional to the value of the time density
gradient, which is represented in figures 16 to 18 by contour lines. The closer these time density
contours are to each other, the stronger the time density gradient, and the stronger the force
exerted by spacetime.
Because the Moon is close to the Earth, it causes the spacetime that is wrapped around the Moon
to combine with the spacetime that is wrapped around the Earth. As in all situations, the fabric of
spacetime would like to move to the condition of least potential energy, which means spacetime
tries to push the Moon towards the Earth.
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So spacetime not only has the ability to store potential energy, it also has the ability to release
energy in the form of the force we know as gravity.

Figure 17 – Forces acting on a stationary
person resting on the surface of Earth

Figure 16 – Time density (rate of time)
contours around Earth and Moon

Figure 18 – Forces acting on the Moon as a
result of the distortion of the local time
density (i.e. rate of time)

The interaction between spacetime and planets is a bit like the bubbles in a glass of Champagne.
We know that a bubble does not form because the air is trying to compress itself. Instead, it is the
pressure of the Champagne that is trying to compress the bubble. Similarly, spacetime is trying to
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compress all forms of matter, while the energy that makes up matter is trying to resist this
compression. Thus all the forces involved in the actions of gravity are ‘repelling’ forces.

11. Variations in gravity around the Earth
I read with interest the following statements that have been presented in various publications:
1. The gravitation effect experienced on the surface of the Earth is defined by the law of mutual
attraction (Equation 6). For locations on the surface of the earth, the gravitational attraction is
inversely proportional to the square of the distance to the mass centre of the Earth.
F = G(m1.m2)/r2

(6)

2. There is a variation in the gravitation effect at different locations around the Earth due to the
variation in the effective radius of the Earth (noting that the radius of the Earth at the poles is
approximately 22 km less than at the equator).
3. A body of mass resting on the surface of the Earth is being pull outward from the Earth by the
attraction to the Sun and the Moon and every other object in the universe.
I would respectively question the logic of the above statements, and I would like to put forward the
following alternative explanations.
Technical Note 6
Just as a point of interest: given that the gravitation force can be determined from Equation 6, it
can be shown that the term ‘T2/R3’ will be a constant for all the planets in our solar system (where
T = the period of rotation around the Sun, and R = the average radius of the orbit).
With regards to the first two statements I would like to suggest that Equation 6 can be misleading if
used to determine variations in gravity around the surface of the Earth. I would suggest that if a
planet has a non-spherical shape, then the time density gradient formed around the plant will have
a similar non-spherical shape (Figure 19). The fact that the Earth’s radius is 22 km shorter at the
poles compared to the equator does not mean that variations in the gravity will be proportional to
the inverse of the square of the Earth’s radius at that location.

Figure 19 – Non-spherical gravity contours
around a non-spherical Earth

Figure 20 – Gravity contours formed around
an hourglass shaped Earth

If the gravitation effect at the poles actually increased with the inverse of the square of the radius,
then I would respectfully suggest that most plants with a liquid core would end up forming into a flat
spinning disk. If you consider the extreme example of an hourglass-shaped plant (Figure 20), then
the gravitational effect at the ‘poles’ would actually approach zero, not an infinite value as would be
suggested by Equation 6.
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Just for completeness, I will also mention that the gravitational effect is a maximum at the Earth’s
surface, and this effect decreases as you move away from the Earth’s surface, including if you
enter into a deep mine shaft.
With regards to the third statement I would point out that there is no such ‘pulling’ action as a result
of gravity. The correct statement is: ‘A body of mass resting on the surface of the Earth is being
pushed toward the Earth by repelling forces generated by the effects the Sun and the Moon have
on the time density gradient that exists around the Earth’.

12. Ocean tides
Ocean tides are caused by:
(i)

The Moon existing within a time density gradient generated between the Earth and the
Moon.

(ii)

The superposition of the Moon’s time density gradient on the Earth’s time density gradient
causes a stretching of the spacetime envelope that encircles the combined Earth and Moon.
A line of the minimum time density (or rate of time) is formed between the Earth and Moon,
and which extends through the Earth, and beyond.

(iii)

The resulting asymmetric time density gradient that exists around the Earth causes an
asymmetric pressure to be exerted on the ocean’s water, which causes the water furthest
from the line of the minimum time density (i.e. points B & D in Figure 16) to be ‘pushed’
towards this line of minimum time density. The ocean’s water is pushed towards the side of
the Earth facing the Moon (point A), as well as to the side of the Earth facing away from the
Moon (point C).

(iv)

In addition to these gravitational forces, the rotation of the Earth around the centre of mass
of the combined Earth and Moon generates an active centrifugal force on the Earth’s
oceans, which further contributes to the existence of the lower high water (at point C).

13. Conclusions
The most likely explanation of ‘gravity’ is that it results from the forces exerted by time energy (or
dark energy) on dark matter, which in turn exerts a force on physical matter.
The rotation of the Moon around the Earth results from the following actions:
(i)

The Moon exists within a time density gradient (i.e. variations in the rate of time) that is
generated by either: (a) the distortion of spacetime; (b) the repelling force that exists
between time energy and physical matter; (c) the repelling force that exists between time
energy and dark matter; or (d) the slowing of light as it passes through the increasing density
of matter surrounding stars and planets.

(ii)

The superposition of the time density gradients that exist around the Earth and Moon causes
a distortion of these time density gradients, and the formation of a line of a minimum time
density (rate of time) to exist between the Earth and Moon (Figure 16).

(iii)

The resulting asymmetric time density gradient around the Moon causes a net force to act
on the Moon, which acts in the direction of the line of the minimum time density (a similar
force is also generated on the Earth).

(iv)

The net gravitational force acting on the Moon is proportional to the mass of the Moon, and
this force causes the Moon to experience an acceleration along the line of the minimum time
density (i.e. towards the Earth).

(v)

This acceleration causes the Moon to travel in a circular path around the centre of mass of
the combined Earth and Moon, but only because the Moon’s centrifugal force is in balance
with the net gravitational force acting on the Moon.
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Ocean tides are caused by the following actions:
(i)

The Moon exists within a time density gradient generated by the combined mass of the
Earth and Moon.

(ii)

The superposition of the Moon’s time density gradient on the Earth’s time density gradient
causes a distortion of the Earth’s time density gradient, which in turn causes the formation of
a line of minimum time density (i.e. rate of time) to exist between the Earth and Moon, and
which extends through the Earth and Moon, and beyond.

(iii)

The resulting asymmetric time density gradient that exists around the Earth causes an
asymmetric pressure to be exerted on the ocean’s water, which causes the ocean’s water
furthest from the line of the minimum time continuum (points B and D in Figure 16) to be
pushed towards this line on both the side of the Earth facing towards the Moon (Point A,
higher high water), and the side of the Earth facing away from the Moon (Point C, lower high
water)
So the Moon’s gravitation field forces ocean water on the far side of the Earth to effectively
move away from the Moon!

(iv)

Further to this, the rotation of the earth around the centre of mass of the combined Earth and
Moon generates a centrifugal force on the Earth’s oceans (including Point C), which further
contributes to the existence of the lower high water.

(v)

The spinning of the Earth (one rotation every 24 hours) does not directly contribute to the
existence of tides because this is a static effect that only alters the height of mean sea level
around world (however, this action does indirectly affect the timing of tides by altering the
mean depth of water around the world).

Technically there is no such thing as the gravitational ‘pull’ of the Moon; however, ocean tides are
a direct consequence of the interaction between the gravitational forces generated by the Earth
and Moon.
There is the very, very, very small possibility that the three papers that make up this series have
demonstrated that:
•

A mechanism does exist that would allow light to travel as both a particle and a wave.

•

Both Time and matter are products of energy.

•

Space is defined by the spread of time energy.

•

Light is what is produced when all mass energy and time energy is converted to kinetic energy.

•

When light is forced to slow, it converts some of its kinetic energy to mass energy and time
energy, and as a result it generates matter, time and space. This effect does not occur if the
light is ‘slowed’ solely as a result of a change in the rate of time (because for an inside
observer, the speed of light does not change if the rate of time changes).

•

Light can be ‘slowed’ either through its interaction with matter (dark or physical), or as a result
of the light reaching the edge of space (i.e. the edge of Time).

•

The matter that is produced when light is slowed may be either physical matter or dark matter
(yet to be determined).

•

Dark matter will most commonly exist around physical matter, such as moons, planets and
stars. The slowing of light as it interacts with both dark matter and physical matter releases
time energy, which generates a time density gradient around these large objects of mass,
which ultimately generates a gravitational field.

•

The density of time energy decreases as space increases even though new time energy is
constantly being produced by the slowing of newly generated light.

•

Time energy acts like a superfluid, and is the media through which gravity waves propagate.

•

Time energy and dark energy are the same thing.
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