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Abstract/Executive Summary
This paper takes the reader on a journey that is difficult to summarize in a single
sentence. There are 14 chapters in this paper; the first states the obvious and the fourteenth
challenges the standard model. This paper has two phases. The first phase challenges the
assumptions of the Big Bang Theory. The second challenges the assumptions of the Theory of
Relativity. The following 14 bullet points describe the general content of the 14 chapters of this
paper and give the reader a taste of the journey to come.
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Prologue: The Scientific Revolution of the 21st Century
This is a two part paper which I hope will set the foundation for the next scientific revolution.
It is a physical interpretation of the accumulated physical data of the last century.
The first part of this paper examines the foundations of theoretical physics in 2019 on a
fundamental level by exploring the idea of red shift on a universal level. This exploration reveals
the fact that the full implications of rejecting a Doppler Effect explanation for universal red shift
in favor of a model which uses the metric expansion of space to explain universal red shift have
not been fully understood by the scientific community. The result of this misunderstanding is
internal inconsistency within the Standard Model. Part one of this paper seeks to correct the
internal inconsistency in the standard model and the consequence is an undiscovered effect of the
expansion of the universe which helps explain the flat rotation curves of galaxies.
The second part of this paper begins with Chapter 8 and seeks to describe a physical universe
which could have the properties described by the Big Bang Theory and Relativity. I call this the
4D Balloon Theory and I will explain the name in reverse order.
Theory: Sticklers and nitpickers will argue that this theory is a hypothesis. It has zero traction in
the scientific community because it is only just now being presented and thus it has not earned
the right to be called a theory. This is a fair point, but frankly the model presented in this paper is
simply too large to be called a hypothesis. It is a model of Reality that touches on every aspect of
theoretical physics and could be said to contain many hypotheses. Even if this theory is rejected
by the scientific community, it will be rejected as a theory rather than a hypothesis.
Balloon: The Balloon Analogy has been both a blessing and a curse to scientists trying to explain
the Big Bang Theory to laypeople and novices. Has been a blessing because it helped the pupil
picture difficult concepts in their mind. It has been a curse because, once pictured, the analogy
lends itself to conclusions unsupported by the Standard Model and thus caused apparent
misinformation leading to difficult questions which are annoying for teachers. In contrast, the
theory in the paper embraces the analogy and every logical conclusion of that analogy.
4D: The reason the balloon analogy is difficult is the fact that it equates the 2D surface of a 3D
balloon to the 3D universe on a 4D hypersphere. This is a model which requires the existence of
a 4th spatial dimension and thus is not something which the standard model is equipped to
explore for reasons discussed in Chapter 9. 4D Balloon Theory requires the existence of a 4th
spatial dimension and is equipped to discuss the full implications of the Balloon Analogy.
It may take several readings to fully grasp the ideas contained in this paper.
The payoff is a model of the universe that explains the basic concepts of the universe without
requiring knowledge of advanced math. This paper provides a description of the universe with
minimal equations where the most difficult mathematical concept is the exponent. This
description is intuitive and interesting and it explains many things that the Standard Model can
only ignore.
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This model does not involve any new observations of the universe. No new observations of
phenomenon made this model possible. Rather, the great minds of the last century have made
many wonderful discoveries which, like puzzle pieces, have been put together to form a picture.
Those puzzle pieces have been put together in a new way to form the model found in this paper.
Newton and Einstein both contemplated the things already known by others and had the
creativity and vision to put those pieces together in a way that transformed our understanding of
the big picture bringing many physical phenomenon together with a unified model. The purpose
of this paper is to do the same thing.
There are two glaring difference between the theories of Newton and Einstein and the theory
found in this paper. First, those theories brought mathematical models to the academic field of
physics which transformed the science on a mathematical level. The theory in this paper does not
offer a mathematical model though one is implied. Someone else will have to convert the
description of physical Reality into a mathematical model of physical relationships.
Second, Newton and Einstein both stood alone offering a completely new thing to the world.
The theory in this paper, if correct, would essentially complete Einstein’s Theory of Relativity.
The description of the universe on the largest scales is different from Einstein’s, but the math is
expected to be mostly the same. The core of 4D Balloon Theory rests on logical deductions
which Einstein had enough information to make.
This paper is written for everyone rather than just the scientific community. The last century
of theoretical physics has been heavily mathematical which made participation by those not
steeped in advanced mathematics nearly impossible. If correct, the theory in this paper could
change that by making physics intuitive and easy to imagine again.
We begin with red shift.
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Chapter 1: Basics of Red Shift
Observation: All Distant Galaxies in the Universe are Red-Shifted (GRS)
In this paper an Observation is a fact, observed by science, which must be explained.
The italicized abbreviations at the end of observations will be used for symbolic logic later in the
paper.
Edwin Hubble is one of the most celebrated astronomers of all time due to two extremely
influential discoveries he made. The first was the existence of other galaxies in the universe.
Before Hubble’s discovery of other galaxies our universe had appeared a far smaller place with
the most distant objects in the universe thought to be in our galaxy. With the discovery of other
galaxies we learned that there are far more stars in the universe and vastly more space than we
had ever imagined.
One interesting fact about distant galaxies is that all distant galaxies are red-shifted. The
farther away a galaxy is, the more red-shifted it is. Only one galaxy is blue-shifted and that is the
Andromeda Galaxy which is on a collision course with our own Milky Way Galaxy.

Definition: Red Shift (RS)
In this paper a Definition describes a concept with all the characteristics needed for it
to be used logically throughout the paper. This is important because the logic in this paper
requires a clear and unambiguous understanding of each concept. Additionally, intelligent
readers without a mathematical background may understand the concepts described within this
paper better than professional theoretical physicists who have their understanding in the concepts
of theoretical physics embedded in a foundation of mathematics. Thus, it may be the case that
friends of professional theoretical physicists may be required to explain the concepts within this
paper to their friends which is why intelligent laypeople are the primary target audience of this
paper.
The italicized abbreviations at the ends of definitions will be used for symbolic logic later
in the paper.
Red shift happens when the measured (observed) wavelength of a wave is longer than the
wavelength of the wave when it was emitted. Inversely, a blue shift happens when the measured
wavelength of a wave is shorter than it was at the time it was emitted. Wavelength shifts can
happen to all waves including sound and light.
[To Be Continued (TBC) after Wave is Defined.]

Definition: Wave (W)
A wave consists of energy passing through a medium. The speed at which a wave moves
is determined by the type of wave and the medium it is traveling through. The primary
determining factor is the medium. For example, the speed of sound through air is different than
the speed of sound through liquid. Wave speed is one of the primary characteristics of a wave.
6

The second primary characteristic of a wave is its wavelength. A wave is characterized
by regions of high energy and low energy and the distance between the peaks (highest energy)
and troughs (lowest energy) within that wave determine its wavelength. For example, a highpitched sound has a short wavelength meaning that if you took a picture of the air compressions
of a volume of air as a high-pitched sound wave was passing through that wave, you would see
that the points of highest compression (peaks) would be close together compared to a picture of a
lower-pitched wave.
The observed wavelength/frequency of any wave gives us its characteristic feature. The
wavelength of sound gives us its pitch with pitch rising as the wavelength decreases.
Frequency is another term associated with waves and is effectively the inverse of
wavelength. When a wave is observed or measured, it vibrates an object and the number of
vibrations per second (or other unit of time) determine its observed characteristic. For example,
with sounds our ears to not measure the wavelength of a sound wave. Rather, a sound wave
vibrates our eardrum some number of times per second and that frequency of vibration is
translated into pitch, the characteristic feature of sound.
Observation of a wave frequency is a determined by the speed of the wave and the
wavelength of the wave.
Math
Frequency (f) is the observed (measured) number of peaks per second (p/s).
Wavelength (w) is the observed distance between 2 wave peaks (p/d).
Wave Speed (s) is the distance a peak moves in a second (d/s).
f = w*s
The frequency (number of peaks per second) is equal to the wavelength (distance between peaks)
times the wave speed (distance the peaks travel every second).
A “note” is the music term for some frequency of sound wave as observed by the ear. The
more often a peak is observed, the higher the frequency. This means that a short sound wave
moving through a medium that makes it go slow can sound the same as a long wavelength sound
wave in a medium that makes it go fast.
All that is measured by the ear is the frequency.
Light is another type of wave and it is the one that most important to astronomy. It too
has wavelength and frequency and the speed of light depends on the density of the object it is
passing through. For example, light travels fastest in a vacuum (complete absence of matter) and
slower in denser substances like light and glass.
Light comes in packets of electro-magnetic energy called photons and photons can come
in many different wavelengths as described by the electro-magnetic spectrum. The shortest
wavelength photons are gamma rays. As the wavelengths of photons get higher they are
7

categorized as X-Rays, Ultra Violate (UV) Rays, Visible Light, Infra-Red (IR), Microwave, and
Radio Waves.
The biological engineering in human eyes allow us to see visible light because the cones
and rods within our eyes are agitated by certain wavelengths of photons and send neuron
impulses to our brains in response to these agitations.
The rainbow is an electro-magnetic spectrum of visible light. We can see from red to
violate on a rainbow due to the engineering of our eyes but if we could see longer or shorter
wavelengths then a rainbow might look much different.
Red photons are the longest photons humans can see which is why it is at one end of the
rainbow. Violate photons are the shortest wavelength we can see which is why it is at the other
end of the rainbow. Notice that Infra-Red (IR) is the set of wavelengths that begins at the
wavelength a little longer than the red we can see and Ultra-Violate (UV) set of wavelengths
begins at the wavelength a little shorter than those we can see.
All photons are made of the same “stuff” (oscillating electro-magnetic fields) and the
main thing that makes visible light special to humans is the biological engineering of our
eyeballs.

Definition: Emission Wavelength (EW)
Each wave has a moment of emission. At this moment of emission the emission process
determines the wavelength of the wave.
For example, if you pluck a guitar string or strike a piano key the vibrating string creates
a vibration in the air that corresponds to a “note” of some frequency. Once emitted, that
compression wave with its frequency will travel through the air for some period of time before
reaching the ear of someone listening.
The characteristics of the medium influence the wavelength of the wave. For example, a
musician will need to tune a guitar differently for environments of different humidity or
elevation because the speed of sound changes based on the conditions of the air. A note might
sound the same in different environments but the compression wave in the air will be moving
faster or slower depending on the density of the air so the emission wavelength will have to be
different in the different environments in order for the hearer to hear the same note due the speed
of the wave.
The Wave Emission involves only that moment at which the wave was emitted. Each
wave has an Emission Wavelength (EW).

Definition: Observed Frequency (OF)
When a wave is observed (or measured) only its frequency can be measured. The wave’s
energy is absorbed by the measuring device and the frequency of the wave is the only piece of
information that the observer can directly measure. The wavelength of the wave can be
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calculated based on the speed of the wave and the frequency of the wave, but the Emission
Wavelength (EW) of the wave is impossible to directly measure.
The lifetime of a wave has three phases:






The Time of Emission: The characteristics of the emission process determine the
Emission Wavelength (EW) of the wave as it is created and sent on its way. For
example if a Guitar string is plucked the speed of the vibrations and the density of
the air will determine the speed and wavelength of the compression wave that gets
created.
Travel Time: Each wave spends some time in its medium passing from its
emission point to its observation point (the point at which the energy of the wave
gets absorbed.)
The Time of Observation: The end of a wave is the moment its energy is absorbed
by an object. The Observed Frequency results from the energy of the wave being
absorbed by the object. For example, a neon atom will absorb a photon if the OF
corresponds to one of the absorption lines (frequency/wavelength) of neon.

Note: There are some waves (photons of the Cosmic Microwave Background Radiation
[CMBR]) that have existed for billions of years. Some of these photons may never be absorbed.

Definition: Red Shift (RS) (Continued)
Sometimes the frequency of a wave is measured and the Observed Frequency (OF) of
that wave does not match the Emission Wavelength (EW) of the wave.
It is possible for the circumstances at the moment of emission to modify the wave in a
way that the observer measures an OF different from the EW.
It is also possible for the circumstances at the moment of observation to cause the
observer to measure an OF different from the EW.
Finally, the circumstances of the medium of the wave can modify the wavelength of the
wave-in-motion during the Travel Time of the wave.
Whenever the OF does not match the EW, then a frequency shift has occurred.
If the OF is less that the EW, that is called “Blue Shift” because if a photon is emitted
(EW) in the “yellow” wavelength but appears (is observed to be) “Blue” that means that
something has happened to shift the observed frequency (OF) into a higher frequency (shorter
calculated wavelength) than it was at the time of emission (EW).
A Red-Shift happens when the Observed Frequency (OF) of a wave corresponds to a
wavelength longer than the Emission Wavelength (EW). In the case of Red-Shift something has
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happened to shift the observed frequency (OF) into a lower frequency (longer calculated
wavelength) than it was at the time of emission (EW).

Universal Red Shift (URS) (Continued)
The observation that all distant galaxies are red-shifted is fairly easy to make due the
existence of emission and absorption lines in the electro-magnetic spectrum.
Emission and Absorption Lines
Each type of atom (element) has a fingerprint in the electro-magnetic spectrum caused by
the configuration of the orbits of its electrons around the atomic nucleus. Each type of atom,
when exposed to the entire electro-magnetic spectrum, will absorb only photons of specific
wavelengths. For example, if you shine white light at neon gas the gas will absorb certain
wavelengths of light leaving the rest to pass through. If you use a prism to separate the white
light into a continuum of wavelengths (a rainbow) then you can find the dark lines in the
spectrum where the neon has absorbed that wavelength of light.
Similarly, if you send an electric current through neon gas it will emit photons. The
wavelengths of those photons will be the same as the absorption lines. The emission lines and the
absorption lines are the same because each element both absorbs and emits light at specific
frequencies.
This is a highly simplified explanation for absorption and emission lines, but the
important thing to understand is that astronomers can easily figure out some of the elements that
stars and other luminous objects have in their outer layers using a characteristic set of lines on
the electro-magnetic spectrum. The absorption and emission lines of each element have been
extensively tested in laboratories and the Emission Wavelength (EW) of each element is known.
Furthermore, astronomers can rather easily figure out how much the light from a distant
object is red shifted by comparing the known EW to the Observed Frequency (OF) and
calculating the difference.
Astronomers knew that all distant galaxies were red-shifted even before they knew
galaxies existed due to the fact that Emission and Absorption lines are so easy to use to calculate
red-shift. The fact of Galactic Red Shift (GRS) was never in doubt. In the case of all distant
galaxies and most nearby galaxies, the OF of the lines of any element are longer than the known
EW of that element meaning that the light emissions from all distant galaxies are red-shifted.

Logic: The Cause of Universal Red Shift (URS)
If all distant galaxies are red shifted (and they are), that means that something has
happened at some point to make EW =/= OF. Red-shift is always caused by something. It is the
task of Science to determine the cause of the red shift.
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By far the most common explanation for red-shift in astronomy is the Doppler Effect but
that explanation came with an undesirable set of side effects including the destruction of the
Copernican Principle. These concepts will be discussed in Chapter 2: The Doppler Universe.
1. URS (Given based on observation)
2. If URS then there must exist an Explanation for URS (EURS)
3. EURS
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Chapter 2: The Hand Grenade Universe (Doppler Model)
Begin with the premise: There Exists an Explanation for Universal Red Shift
(EURS).
Every apparent shift in the wavelength of a wave is caused by something. This includes
the Universal Red Shift. Something is causing the red shift of the light of all the distant objects in
the universe and this creates an opportunity, because there are only a few things that could cause
the red shift in the pattern we see. This means that we can analyze only a few models of the
universe to figure out which one best corresponds to our universe.
Each of the different models that describe a universe with Universal Red Shift (URS) is
extremely different with different. In this paper we will focus on the three best models. The
subject of this chapter is the Doppler Model which explains the red shift using relative motion. In
the next chapter we will explore the two main metric models which explain the red shift using
the metric expansion of the universe in one case, and the metric contraction of matter in the other
case.

The Doppler Effect Explanation for Universal Red Shift (DEEURS)
In astronomy most red shifts are caused by the Doppler Effect.

Definition: The Doppler Effect (DE)
The Doppler Effect is a change in the Observed Frequency (OF) of a wave due to relative
motion between the emission source at the Time of Emission and the observer at the Moment of
Observation. (TBC)

Definition: Relative Motion (RM)
The simple definition is that Relative Motion is the case where two objects are moving
away from each other.
The more complicated definition is as follows: In a shared frame of reference, if the
velocity vector component of two objects along the line between the two objects are not the
same, then it is a case of relative motion where the difference in velocity magnitude in the vector
component along the line connecting the two objects is the magnitude of the relative motion.
The definition of relative motion accepted by the Standard Model is that Relative motion
happens when the distance between two objects changes. The purpose of the first half of this
paper is to show that this definition of relative motion is incorrect when applied to cosmological
scales of volume (and is technically incorrect on all scales of volume.)

The Doppler Effect (DE) (Continued)
Imagine sitting in an emergency vehicle while the siren is sounding. The siren is
continually going off in the area somewhere over your head. The sound of that siren would stay
the same because your relative motion with respect to the siren is zero (0) distance per time.
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Now imagine that you are standing next to the road as the emergency vehicle with its
siren passes you. As that siren moves toward you, it is emitting sound in the form of compression
waves in the air. These waves travel at the speed of sound and the speed of the vehicle does not
change the speed of the sound waves. As the siren moves through the air, it vibrates the air some
number of times per second while also traveling at some distance per second. Because it is
moving while emitting sound, the wavelength of the sound waves are compressed in the
direction of motion of the siren and expanded in the opposite direction. This is a modification of
the wave at the time of emission. The wave itself is different in one direction due to the velocity
of the siren.
As you sit watching the vehicle approach, you hear the siren at a higher pitch than you
would if you were sitting in the vehicle because the wave peaks are closer together in front of the
vehicle. As the vehicle passes, the pitch of the sound drops due to the fact that between emitting
each wave peak the vehicle moves a little distance away increasing the distance between he
peaks (EW) resulting in a lower number of peaks hitting your eardrum per second (OF).
This change in the observed frequency of a wave due to the motion of the emission
source is part of the Doppler Effect.
Now imagine there is an emergency vehicle on the side of the road with its siren going
and you drive past the siren. The actual sound waves emitted by the siren all have the same
Emission Wavelength (EW) in every direction because the siren is not moving with respect to
the air. Thus the characteristics of all the waves leaving the siren are identical. However, you are
moving with respect to the wave. After one wave peak hits your ear drum you move a little
closer to the next peak increasing the number of peaks absorbed by your eardrum per second
(OF).
This is a change in the observed frequency of a wave due to the motion of the observer
and is also part of the Doppler Effect.
A moving emission source changes the signal by changing the EW. A moving observer
changes the number of observed wave peaks per second. However, as long as there is relative
velocity between the observer and the emission source at the time of emission, the net result is a
change in observed frequency (red or blue shift) due to the Doppler Effect.
Note: The activities of both the emission source and the observer have no impact on the observed
frequency during the travel time of the wave. All that matters is the EW at the time of emission
and the velocity of the observer with respect to the wave itself at the time of observation. If a
photon has been travelling for 12 million years and at the last minute the observer matches
velocity (vector along the line between them) with the emission source at the time of emission,
then the relative velocity between the emitter at the time of emission and the observer at the time
of observation will be zero (0) distance per time and there will be no Doppler Effect to shift the
frequency of the photon.

Logic: Relative Motion and Doppler Effect
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If there is Relative Motion (RM) between the emission source of a wave at the time of emission
and the observer at the time of observation, then there is a Doppler Effect (DE).
4. If RM then DE
If there is a Doppler Effect (DE) then there is Relative Motion (RM).
5. If DE then RM
6. DE IFF RM
Relative motion and the Doppler Effect always go together by definition. If two objects are in
perpetual relative motion away from each other, then photons traveling from one object to the
other will be red-shifted by the Doppler Effect. If the photons traveling from one object to the
other are red shifted by the Doppler Effect, then the two objects are in motion away from each
other (if their relative velocities were constant.)

The Doppler Effect Model (DEEURS) [Continued]
The Doppler Effect Model is by far the easiest to understand because nothing strange is
happening to space and matter. It is just the case of matter in motion.
Imagine a hand grenade thrown in space. You pull the pin, throw the grenade, and then
duck behind something. The grenade explodes sending bits flying in every direction. That should
be fairly easy to picture in your mind because it is a bunch of physical objects moving away from
a point in space. We could calculate the speed at which the bits are flying away using the
Doppler Effect and then figure out where we are in the general explosion.
However, if the Doppler Model is the case there is a problem because we are not just one
bit of debris out of many flying away from a central point. The red-shift of all distant objects is
isotropic and in a hand grenade model of the universe, the only point at which the red shift would
appear isotropic is the very center of the whole thing. The origin point. The point of explosion.

Observation: The Universal Red Shift is Isotropic
Definition: Isotropic
Isotropic means “Identical in all directions; invariant with respect to direction.”
Isotropy is the case where everything in every direction appears the same. In the case of
the universe, this means that we see the same distributions of matter in every direction with
respect to things like galaxies, galaxy clusters, nebulae, etc. No matter where we look, the stuff
we see will resemble the stuff we see in any other direction.
Furthermore, the red shifts of objects in every direction appear the same in the case of
isotropy. If an object is some distance away from us in one direction (x), it will have some red
shift (y). All other objects that are distance (x) away from us will also have a red shift of (y).
If the universe appears isotropic from our perspective, all other matter in the universe
(outside of our galactic supercluster) is moving away from us.
14

Doppler Model (Continued)
If the entire universe is in relative motion away from the Milky Way, then the Milky Way
is the center of the universe. In that case the universe appears to be expanding like shrapnel from
a hand grenade away from Earth.
Scientists don’t like the implication that the Milky Way Galaxy is the center of the
universe because it violates the Copernican Principle

Definition: The Copernican Principle
The Copernican Principle states that humans do not occupy a special place in the
universe.
If we (our supercluster) are at the center of the universe, then we are at a very special
point in the universe. The probability of us being located at that point by accident seems absurdly
low. If we are at the center of the universe, then it would seem reasonable to assume that we
were placed at that special spot on purpose, and by someone.
The Catholic Church once believed that the earth was the center of the universe and
persecuted anyone who said different. Copernicus championed the idea that the Sun was the
center of our solar system and that the Earth revolved around the Sun. He was persecuted for this
belief by the Catholic Church, but now we know that he was correct. The Copernican Principle
was created in honor of Copernicus.
The Copernican Principle is more scientific faith than scientific fact. The scientific
community believes in the Copernican Principle because they want to believe it. However, the
entire scientific community would be very uncomfortable if the Copernican Principle were
violated. If some bit of evidence (such as URS) points to a theory that will violate the
Copernican Principle scientists will make the effort to find an alternate theory which will not
violate the principle.

Doppler Effect Model (Continued)
If the Universal Red Shift (URS) is cause by the Doppler Effect and thus by relative
motion, then our supercluster is at the center of the universe and this has some interesting
consequences besides just breaking the Copernican Principle.
If we are at the center of a hand grenade universe, then we (our supercluster) are
completely motionless with respect to the universe. Under normal circumstances a red shift due
to relative motion can be caused by either the motion of the observer or motion by the emitter. In
our case we could not be in motion because the red shift is equal on ever side only from the point
of the explosion and we are still at that point. We have not moved from that point and if we
move from that point then the universe will no longer appear isotropic.

Logic: The Doppler Model
15

If the Doppler Effect is the Explanation for the Universal Red Shift (DEEURS), then there is
Universal Relative Motion (URM) (and all distant objects in the universe are in motion away
from us). If the URS is not caused by the Doppler Effect then there is no URM (meaning the
distant objects in the universe are not in motion because where there is motion, there is Doppler
Effect.)
7. If DEEURS => URM
8. If ~DEEURS => ~URM
If the Doppler Effect Explanation for Universal Red Shift (DEEURS) is correct and if the
universe is Isotropic (I) from our perspective, then we are at the Center of the Universe (CU) and
the Copernican Principle (CP) is false and we are Motionless with Respect to the Universe
(MRC).
9. If DEEURS & I => CU & ~CP & MRC
10. I (given based on observation)
11. If DEEURS => CU & ~CP & MRC
The Most Interesting Conclusion
11. If DEEURS => MRC
8. If ~ DEEURS => ~URM
The logical conclusion I find the most interesting from this chapter is that our galaxy
cluster is motionless with respect to the universe no matter the explanation for the Universal Red
Shift.
If URS can be explained using the Doppler Effect then our galaxy cannot be moving
because everything else is moving in a uniform manner away from us. In this case we are at rest
with respect to the fabric of space. (At rest in this case means that the center of gravity of our
supercluster is essentially motionless though there is internal motion within the supercluster.)
If URS cannot be explained by the Doppler Effect that means the distant objects in the
universe are not in motion away from our galaxy. If the distant objects were in motion away
from our galaxy, then there would be a Doppler Effect. If there is no Doppler Effect then there is
no motion because wherever there is motion, there is a Doppler Effect.
Is it possible for the light from all distant objects to be red shifted without motion? That
is the subject of Chapter 3: The Big Bang Theory.
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Chapter 3: Metric Magic
If the Doppler Effect Explanation for Universal Red Shift (DEEURS) is correct then
humans occupy the unmoving center point of all visible matter. In this case the Universal Red
Shift is caused by the Doppler Effect which is caused by relative motion. A model of the
universe with humans at the center violates the Copernican Principle. In that case our
supercluster is unmoving and the rest of the matter in the universe is moving away from us.
If DEEURS is not the case then the universe is motionless with respect to our galaxy and,
on the cosmic scale, there is no object in motion away from our galaxy at any meaningful speed.
Hubble discovered an alternative to the DEEURS model in the form of the Big Bang
Theory. Scientists are confident that the Big Bang Theory is better than the DEEURS model for
two main reasons.
DEEURS contradicts Relativity: Some of the most distant objects in the visible universe
have light that is so red shifted that a Doppler Effect producing that amount of red shift would
have to be the product of speeds faster than the speed of light. If there are galaxies in motion
away from our galaxy at speeds greater than the speed of light, then the Theory of Relativity is
incorrect. Physics, as a field, is not ready to give up Relativity if it can be avoided.
The Big Bang Theory (Metric Expansion), predicted the existence of a residual radiation
from a time in the early universe when matter was extremely dense due to there being far less
space in the early universe than there is today. This radiation was found and it is called the
Cosmic Microwave Background Radiation (CMBR). This discovery both added credibility to a
metric expansion model of the universe and reduced the credibility of a Doppler Effect
Explanation because DEEURS cannot explain the existence of the CMBR.
The Big Bang Theory functions through the Metric Expansion of Space (MES) which
both increases the volume of the universe and increases the wavelength of light through a
process called Cosmological Red Shift (CRS).
I will explore the implications of metric models further in this chapter.

The Two Metric Models
If the Universal Red Shift (URS) cannot be explained by matter in motion, the alternative
is an explanation where matter is at rest (on the cosmological scale.) The two models of the
universe which can explain URS using matter at rest are Metric Expansion of Space and Metric
Contraction of Matter.

Definition: Metric Expansion of Space (MES)
The first metric model of the universe is based on the hypothesis that the volume of space
in the universe is constantly increasing everywhere over time.
As the volume of space increases, the increasing volume increases the wavelength of the
photons passing through space. This is a physical change in the signal itself which happens
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during the period where the wave is traveling from its emission point to its observation point.
This process is called Cosmological Red Shift (CRS).
Note: This is the period of time which has no contribution to the Doppler Effect.
The Metric Expansion of Space (MES) is the most difficult phenomenon in physics to
imagine that I have ever encountered for reasons which will be explored later.
For now, imagine you have an inflatable globe of the Earth that you begin to inflate. Over
time, the volume of the globe increases increasing the surface area of the globe. The legend on
the globe would expand as well and remain consistent throughout the process.
As the surface area of the globe increases, the distance between any two points on the
globe increases and the greater the distance between the points, the more the distance will
increase. The distance between Boston and New York would increase slower than the distance
between Boston and London because the initial distance between Boston and London was
longer.
Imagine the diameter of the globe increases until it is as high as a skyscraper. In that case
the little pieces of paper that represent cities would be very distant. Then reverse the process
letting air out of the inflatable globe until it is so small that all the papers touch.
In theory, our universe is similar and if you look back in time far enough, all the galaxies
in the universe were touching other galaxies. Earlier than that the volume of the universe was so
small that all the stars were touching other stars. The stars and galaxies had no formed at that
point, but the matter that would become stars and galaxies were right next to (and bouncing off
of) matter that would become OTHER galaxies and stars.
Over time, the galaxies and stars do not really move away from each other. Rather, as
with the balloon, volume comes into existence between the galaxies increasing the distance
between the galaxies without inducing motion.

Definition: Metric Contraction of Matter (MCM)
Metric Contraction of Matter is based on the hypothesis that the volume of matter is
shrinking over time. In this case the volume of space that an atom takes up decreases over time
meaning that atoms once took up far more space than they currently do. Similarly, humans, stars,
and galaxies might have taken up far more space than they presently occupy.
Imagine you had a sphere with a diameter the size of a skyscraper. This time you begin
by covering the sphere with extremely large circular pieces of paper. Then, over time, the
circular pieces of paper shrink. The surface area of the sphere never changes but the surface area
covered by the paper shrinks until there is a lot of distance between each paper. The final result
in this second model resembles the final result from MES because the surface area occupied by
the paper is a very small fraction of the total surface area of the sphere.
If our universe is undergoing MCM then matter is perpetually shrinking in size. The
distances between galaxies are not changing objectively, but the definition of distance is
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shrinking along with matter meaning that any measuring device is shrinking along with the
universe so a meter will always measure the same amount of matter but it will not measure the
same amount of empty space.
Additionally, regarding the Universal Red Shift (URS), in the MCM model no physical
change is happening to the signal. Rather, photons emitted at a higher shorter wavelength are
being measured according to a measurement system that has shrunk. This means that the
definition of length, as measured by some number of atoms laid end to end, has been reduced.
The effect is similar to CRS.
Imagine that you created a ruler using a mold and molten copper and then used the ruler
to measure yourself as soon as it was cool enough to be solid finding that you have a length of
(x). After measuring yourself you place the copper ruler in the snow until it is cold and then
measure yourself again finding a length of (y). After performing this procedure you would find
(y > x) because the distance from the top copper atom to the bottom copper atom of the ruler was
lower when it was cold.
When the ruler shrinks, the measured distance increases.

Similarities between MES and MCM
The mechanical processes of MES and MCM are completely different but the results are
similar, if not identical. The best way to show this is using the Homogeneous Cube Tool which I
created.

The Homogeneous Cube Tool (HCT)
There are several analogies that have been used to explain the Metric Expansion of Space
(MES) in the universe. The two most prominent analogies are the Balloon Analogy (used above)
which compares the 3D volume of the universe to the 2D surface of a balloon, and the raisin
bread analogy which compares the expansion of the universe to the motion of raisins within a
rising loaf of raisin bread. Many scientists prefer the raisin bread analogy because it does not
require conceptual jump from two spatial dimensions up to three spatial dimensions.
My main problem with the raisin bread analogy is that the edge of the raisin bread is in
motion into a region of space without bread while the Big Bang Theory states that the only space
that exists came into existence at the time of the Big Bang and has been expanding ever since.
This means that for the raisin bread analogy to be accurate the dough would have to start in a
sealed container without empty space and then rise by increasing the volume of space within the
cube. This is counterintuitive but it is the only accurate representation of the Big Bang Theory.
I created the Homogeneous Cube Tool (HCT) based on the shortcomings of the raisin
bread analogy. It is a conceptual description of the expansion of the universe that can be
modified depending on the circumstance.
The inspiration for the HCT came from the fact that the MES and MCM models look
identical using this tool which is then in stark contrast to the DEEURS model.
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Setting the Stage for the HTC
Imagine a cube of space containing 1000 superclusters. A cube this size is at the
cosmological scale and contains a homogeneous mix of matter approximately identical to every
other similarly sized cube of space in the universe.
For the purposes of this thought experiment, imagine that the superclusters are arranged
in a 10 x 10 x 10 array and that all superclusters within and outside the cube are arranged in a
similar grid. All this is reasonable as long as the universe is homogeneous.
The edge of the cube is halfway between a supercluster within the cube and a
supercluster outside the cube.
The distance between a supercluster and its nearest neighbor is one unit.
The length of one side of the cube at the beginning of the thought experiment (t = 0) is 10
units and the volume of the cube at that time (t = 0) is 1000 units cubed.

Using the HTC
The HTC thought experiment always starts with 1000 superclusters arranged in a cube.
Then, based on the parameters and conditions set, things change going forward and backward in
time. To begin, let us model the Metric expansion of Space (MES) using the HCT. It would be a
billion times better if I had a graphic for this but I do not so please picture the following in your
head.
You have the grid of 1000 superclusters arranged in a grid within a cube of space.
Moving forward in time, the volume of the cube increases but the size of the cube is held
constant meaning that the scale factor of the cube must change. Imagine a legend in the corner of
the cube that says that a certain length in the cube (probably the initial distance between adjacent
superclusters) represents some number of megaparsecs (mpc).
If the size of the cube is held constant only two things will change: The scale factor of the
cube and the volume of space occupied by the superclusters. This represents three key properties
of the MES model.

Key Properties of the MES Model




The Cube Does Not Expand: The volume of the cube increases but this is depicted by
changes in the legend showing that the scale of the universe is increasing. The cube
cannot expand because there is no place to expand into. On every side of the cube in
every direction are many (perhaps infinite) other cubes. The edges of the cube then, can
never move. Furthermore, the superclusters never move because motion means Doppler
Effect and the URS is not caused by Doppler Effect.
The Scale of the Cube Changes: The volume of the cube changes without anything
moving. Volume comes into existence within the cube without anything moving. This is
a difficult idea but it is the picture painted by the Big Bang Theory. Fear not, there is an
intuitive explanation for this phenomenon that will be discussed in a later chapter.
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The Proportional Volume of Matter Shrinks: Over time, the volume of space occupied by
matter, as a proportion of all the volume in the universe, shrinks moving forward in time.
This is an apparently overlooked observation but it is extremely important for two
reasons. First, it explains why gravitationally bound systems do not expand with the
expansion of space. Second, it sets up an experiment to verify the mechanism holding
gravitationally bound together described in the first point.

Applying the HTC to the MES Model (Continued)
As you progress forward in time the scale of the cube grows indefinitely while the
superclusters shrink into points.
Moving backwards in time from the initial setting (t = 0) shows the scale of the universe
shrinking and the proportional volume of the superclusters growing. At some point in the past the
superclusters touch. Farther back in time all the space in the cube is occupied by a uniform soup
of matter. If you pressed real superclusters together they would merge because superclusters
have a lot of empty space but for the purposes of the HTC we should treat them as discrete
objects because all the matter that went into each supercluster was the matter closest to the
center. At the time of the Big Bang.
Moving backwards in time with an HTC of the MES model from the point where all the
volume in the cube is occupied, the pressure increases within the cube until the temperature
within the cube (average energy) is too high for neutral atoms to exist. At this point the cube is
many times smaller than it started and contains no empty space at all. The time is, according to
the Big Bang Theory, over 13 billion years in the past. We have no light from earlier than the
birth of CMBR so we stop the rewind here.
According to some cosmologists the scale of the cube dropped to zero and all cubes in the
universe occupied essentially the same space. This seems like pure mathematical hypothesis but
if someone can deliver a physical description of this condition in an intuitive manner I would
love to hear it. However, the idea of singularity seems to be boggling even the top academic
physicists so we can leave this topic to them for a while.

The Universe in a Cube
The Homogeneous Cube Tool is probably causing you, the reader, to ask some questions
so I will try to answer some of them.




How can you justify placing the superclusters into a perfect grid formation when the
actual distribution involves filaments and voids.
o On the cosmological scale talking about a grid of superclusters is like talking
about a grid of beans within a bowl of chili. Beans in chili are never distributed in
a grid pattern, but the image of a grid distribution of beans within chili might help
you understand the properties of chili without contradicting the essential nature of
chili.
How does the edge of the cube contain the matter of the superclusters when the volume
of the cube gets small? The edge of the cube is just empty space.
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o In a homogeneous universe the entire universe is made up of essentially identical
cubes. This means that the cube in question is surrounded on all sides by other
cubes just like it. As the matter within the cube presses on the edge of the cube,
the matter of the next cube over is pressing back. Think of the side of the cube as
a mirror image of an identical cube so there is an equal and opposite force from
other matter whenever matter from our cube presses on the side.
What does the tool tell us about the rest of the universe? We are just concentrating on one
small volume within a much larger volume.
o If the universe is homogenous, then looking at one sufficiently sized cube of the
universe will tell us what the entire universe looks like. This does not reduce the
value of looking far away though, because our local cube tells us about the
universe now (or only a few million years ago depending on how many light years
away we are looking) while looking at far away objects tell us about the past.
Can you apply the HTC to models of the universe that are not homogeneous? For
example, the DEEURS model is isotropic but not homogeneous.
o The HTC can be applied to any model. However, insight into non-homogeneous
models cannot be used to describe every cube of volume in the universe.

Applying the HTC to MCM
The Metric Contraction of Matter (MCM) model is the hypothesis that the volume of all
matter (including subatomic particles) is shrinking. This could be caused by gravity or
thermodynamics or something else we haven’t thought of yet. The mechanism doesn’t matter
right now because the model is purely hypothetical at this time.
The core idea is that, for whatever reason, the Planck length is shrinking in this model.
Given a grid of superclusters arranged in a grid within a cube at some start time
representing now (t = 0), what does this hypothetical universe look like?
Moving forward in time the volumes of the superclusters shrink until they approach zero.
This is the heat death of the universe. The distances between the superclusters increase over time
as the definition of the distance between superclusters, represented as some number of Planck
lengths, increases as the Planck length shrinks. Thus, moving forward in time in the MCM model
is apparently identical to the MES model even though the mechanisms are different.
Moving back in time, the volumes of the superclusters grow until there is no empty space
in the universe. The Planck length increases until the apparent volume of the cube, as a
proportion of the volume of an atom, is so low and the heat of matter is so high that matter
cannot form neutral atoms. This is the point in time at which CMBR was released into the
universe.
Going farther back in time is easier with the MCM model because there is no boundary
on the length of the Planck length. In the MES model the volume of the cube drops to zero which
imposes a boundary on the model. The MCM model has no such boundary.
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Importance of the MCM Model
The MCM model is purely hypothetical (at least I have not heard of such a model) but it
can still shed insight onto our universe. Note that modeled using the HCT the MCM model is
essentially identical to the MES model. This means that even if the MES model is correct (this is
the prevailing consensus) the MCM model might also be correct because the two models may
not conflict. I do not know enough to be confident on this point but it is something to consider.
Furthermore, the MCM model has attractive features which will be addressed in future
chapters. The MES model is extremely strange and, though the Big Bang Theory has been
around for decades, I do not think the full implications of the Metric Expansion of Space, as a
mechanism for physics, have been fully understood by the scientific community.

Applying the HCT to the DEEURS
The DEEURS model is isotropic from the perspective of the center of the explosion but
not homogeneous which means that applying the HCT to the DEEURS model gives only a
model of one cube of the DEEURS model rather than the whole universe.
There are two meaningful ways to apply the HCT to the DEEURS model. First, the cube
can contain the center of the explosion. Second, the cube not contain the center of the explosion.
Either way the cube begins with 1000 superclusters organized in a cubic grid formation within a
cube. However, unlike the homogeneous metric models the non-homogeneous DEEURS model
will not end with 1000 superclusters within the cube.
If the cube contains the center of the explosion then moving forward in time all other
superclusters will move out of the cube and only the central supercluster will remain in the cube
because all other superclusters are in relative motion with respect to the space represented by the
cube. Moving back in time millions of other superclusters will move into the cube and eventually
merge with the central supercluster because if the Universal Red Shift is due to the Doppler
Effect, then reversing the present motion would move everything to our location.
If, in the HCT model the cube does not contain the central supercluster, then moving
forward in time would show all superclusters moving out of the cube in some direction away
from the center of the explosion until the cube contained no superclusters. Reversing the process
would result in another empty cube because the matter of the universe, according to the
DEEURS model, began at the center and the cube does not contain the center.

Conclusion
The alternative theories to the Doppler Effect Explanation for Universal Red Shift
(DEEURS) are the Metric Expansion of Space (MES) and Metric Contraction of Matter (MCM)
models which argue that the Universal Red Shift (URS) is caused by some effect other than the
Doppler Effect. The MES model is presently accepted by the field of physics as the best model in
the form of the Big Bang Theory (BBT) which explains the URS using the concept of
Cosmological Red Shift (CRS) which is the stretching of photon wavelength as the scale of the
universe stretches. MCM uses a variant of CRS where the definition of length is growing as the
Planck length (and thus all matter) shrinks.
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The Homogeneous Cube Tool is a model that can be used to understand the universe and
compare the different models.
Chapters 3 and 4 have been light on Logic because the purpose of these chapters have
been to introduce ideas and concepts which will be used in chapter 5 and onward. So far in this
paper the ideas of the standard model have been presented with as little analysis as possible. The
model of the BBT as I described it is essentially the one accepted as the Standard Model.
However, theoretical physicists will have noticed that I said that matter is not in motion
on the cosmological scale according to the MEC model. This is in contrast to the Big Bang
Theory which seems to disagree and argues that the Big Bang Theory describes matter in motion.
I will try to resolve the question of matter in motion in the next chapter.
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Chapter 4: The Big Bang Theory
Observation: Everything is getting farther away from everything else
resulting in Universal Expansion (UE).
Edwin Hubble’s second major scientific discovery (after the discovery of galaxies) was
his realization that, mathematically, there was a linear relationship between the distance between
the distance to a galaxy and its red shift. He noticed that if you double the distance you double
the redshift. This meant that if a distant galaxy had a red shift of some value (x) then a distant
galaxy twice as far away would have a red shift of double the first value (2x) and this was
consistent at all distances.
If the red shift changes according to a linear relationship dependent on distance, that
means that, from the perspective of any galaxy in the universe, the rest of the universe appears to
be red shifted with that galaxy in the center. If everything is moving away from everything else
and nothing is moving toward anything (on the cosmological scale) then something strange has
to be happening to space itself.
Hubble realized that if you take a picture with a bunch of points and increase the scale of
the picture and then center the picture on some point, it looks like all other points are farther
away. However, if you center the picture on a different point, it looks like the rest of the universe
is moving away from that point. In other words, the scale of the entire universe is increasing.
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If you take a balloon and draw a bunch of dots on the surface and then blow it up, the
dots will get farther and farther from each other. The dots will not be moving across the surface
of the balloon but because of the change of scale of the balloon, every dot will get farther away
from every other dot. Furthermore, while blowing up the balloon the dots have a velocity of zero
with respect to the surface of the balloon. Even though they are getting farther away from other
dots, their velocity vector, from the perspective of a coordinate system that describes the surface
of the balloon, is zero because the dots are not moving on the surface.
The case where the distances between galaxies are increasing due to the scale of the
universe changing is called the Metric Expansion of Space (MES). Increasing the scale of the
universe means increasing the volume of the universe in a uniform manner over time. This idea
changed our entire understanding of the history of the universe.

The Birth of the Finite Universe
Hubble realized that if the scale of the universe was increasing over time increasing the
volume of our universe, then if you watch the history of the universe in reverse the volume of the
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universe shrinks until. However, the universe can only shrink so much and at some point the
volume of the universe could shrink no more. This point in time was the birth of the universe.
Hubble’s discovery of the MES was the first scientific evidence that the universe had a
beginning. Scientific thought up to that point had assumed that the universe was infinite in time
and had always existed. This was a big deal at the time.
The name “Big Bang” was coined by an enemy of the theory named Fred Hoyle:
“During his radio broadcast on the topic Hoyle coined the phrase ‘big bang’ to describe
the opposing cosmological theory that the universe had had a definite beginning at a
single point in space. The phrase 'big bang' first appeared in print in early April 1949
in the BBC's magazine The Listener, which printed the text of Hoyle’s talk. When Hoyle
gave a further highly popular series of talks the following year, subsequently published
as The Nature of the Universe, the phrase ‘big bang’ appeared several times. This
name for the theory caught the public imagination and has been used ever since.”
(Source)

Describing the Big Bang Theory
According to the Big Bang Theory (BBT) the universe appears isotropic from every
perspective. If the universe is isotropic from every perspective, then it must be Homogeneous.

Definition: Homogeneous (H)
Homogeneous is an adjective that means “composed of parts or elements that are all of
the same kind.” (dictionary.com)
In other words, all the stuff is the same.
On human scales water is homogeneous. A glass of water is homogeneous because two
samples of the water will be essentially the same. Nearly all the molecules will be water
molecules.
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A more complex example is a bowl of pudding. Pudding has many different types of
molecules but one spoonful of pudding will be similar to another because the different molecules
are mixed basically in the same ratios.
An even more complex example of Homogeneous is chili or gumbo which may or may
not be homogeneous on human scales based on the sample size. For example, a pot of chili or
gumbo might be homogenous on the scale of a pot or ladle meaning that one large scoop of chili
might be the same as any other scoop of the same size. However, if you eat the gumbo with a
fork or very small spoon then not every bite of gumbo will include a shrimp, chicken, or carrot.
On the scale of a small spoon chili and gumbo are not homogenous.

Observation: It appears that the visible Universe is Homogeneous (UH) on
very large scales.
A cube of universe 100 mega parsecs on each side (volume 1,000,000 mpc3) appears to
be homogeneous meaning that a cube of this size would contain essentially the same numbers of
galaxies, galaxy clusters, and superclusters in essentially the same configurations and containing
essentially the same types of everything, as every other cube of universe of this size.
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Describing the Big Bang (Continued)
To summarize the Big Bang Theory up to this point, the theory states that the volume of
the universe is increasing with time due to the Metric Expansion of Space (MES), that the
universe had a beginning when it was extremely small, and that the universe is homogenous.
Let’s talk about what that looked like.
Imagine reversing time and watching the universe. According to the Big Bang Theory
(BBT), the distances between the superclusters shrink as you go back in time until the
superclusters touch (are no longer separated by vast oceans of space). The volume of the
universe shrinks further until there is no space between the stars. At this point in the past star
formation had not happened and the universe was a uniform soup of light elements but the atoms
that would become stars were close together. There was no empty space at this time. Reversing
time further reduces the volume of the universe until all the matter in the universe is squeezed so
tightly that atoms cannot form. Before that there was no space at all.
The BBT begins with a singularity which is impossible to understand so don’t bother.
That idea is for the people who think in equations and even those guys cannot conceptually
understand what their equations are telling them about the origin of the universe.
The main idea is that there was a time when the universe was small. Matter was packed
tightly together because there was simply no place for matter to go. There was no direction in
which to move because every direction just contained more tightly packed matter. The constraint
on the motion of matter was the lack of volume itself. Nothing was squeezing the matter together
from the outside. Rather, according to the BBT the volume of any given space can change and
the volumes of all the spaces in the early universe were small.
If matter in the universe was too hot and dense for atoms to exist at the beginning of time
and was cold enough and diffuse enough to form atoms at a later time, then there was a moment
where the former case (too hot for atoms) ended and the latter case (conditions allowed the
existence of atoms) to begin. Big Bang Theorists predicted this would be the case and there
would be evidence of this moment in the form of a residual radiation. That radiation was found
in the form of Cosmic Background Microwave Radiation (CMBR) confirming for nearly all
scientists that the Big Bang Theory was correct.

Definition: Cosmic Microwave Background Radiation (CMBR)
At one moment in time the universe was so hot that the only thing that existed was
plasma and neutral atoms did not exist. Then at the next moment the universe was cool enough
for neutral atoms to form. At this time the universe went from being red-hot to clear. The
moment that neutral atoms formed is called recombination. Before recombination the matter of
the universe was constantly emitting and absorbing photons. At the moment of recombination the
photons that existed were not absorbed because the neutral atoms do not absorb photons the way
plasma absorbs photons. These photons went on their merry way and have existed in the universe
ever since as the Cosmic Microwave Background Radiation.
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The universe was full of matter at the moment of recombination so photons were emitted
in every direction. Today we can find the CMBR in every direction and the wavelength of the
CMBR is uniform in every direction once the motion of the observer (the Doppler Effect) is
accounted for meaning that the universe was homogenous at the moment of recombination.
If you were immortal living in the early universe before the moment of recombination
you would exist in a hot plasma constantly radiating and absorbing light. All you could see is the
atoms nearest to your eyes.
According to the ideal gas law, as the volume of a space increases, the temperature of the
gas within that space decreases. As the volume of the universe increases the temperature of the
gas in the entire universe cools until recombination. At that moment, the electrons combine with
protons to form stable atoms and the universe becomes clear like the air in your room.
Visually, not much would change in that instant because the photons from last emitted by
the universal plasma would still exist at the same color they were before, but every second that
passed would represent one light-second of distance further away. In other words, after five
seconds you would be looking at photons emitted by matter nearly 1,500,000 km away because
light travels at nearly 300,000 km/s.
Today, we still see the light emitted by matter that existed long ago and far away.
When CMBR was first emitted, it was mostly red light. Today, due to the expansion of
the universe (Cosmological Red Shift), those photons are now in the microwave part of the
spectrum. (Discussion of CMBR by NASA)
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Chapter 5: Universal Motion (H)
Beginning in Chapter 5 this theory will diverge from the standard model overtly. In
chapters 1 – 4 the ideas and assumptions of the standard model were presented in preparation for
this and future chapters. The purpose of this chapter is to show how the standard model is
internally inconsistent regarding how it treats motion, acceleration, force, and other associated
concepts with regards to the Metric Expansion of Space.

The First Line of Demarcation
In this paper there are two concepts which fundamentally alter the vision of this paper
with respect to the standard model. The first is the concept of motion in the case of a universe
experiencing a Metric Expansion of Space. According to the standard model (as I understand it)
ideas like motion and force are used inappropriately and this chapter will discuss the logic
behind that statement.
The second line of demarcation is associated with the concept of dimension and is the
more important because it sets the foundation for a new description of the universe.
As you have seen, the reasoning in this paper uses common language and physical
descriptions of the universe rather than mathematics and the reason is that it is the physical
description of the universe that needs to be fixed. The mathematical model of the universe seems
to work well to predict observations but it doesn’t work as a logical description of the physical
interactions within the universe by my expectation is that the mathematical model we presently
can be re-interpreted to describe a slightly different model.
Currently, the speed at which the universe is expanding is described by Hubble’s
Equation.

Definition: Hubble’s Equation
Edwin Hubble discovered that there was a linear relationship between the distance of a
distant object and its red shift. He noticed that the farther away an object was, the greater its red
shift. This relationship is described by the Hubble Equation:

Observation: Vr = Hd
Vr is the recession velocity of a distant object. This means the speed at which the object is
moving away from us.
d is the distance the observed distant object is away from us.
H is the observed Hubble’s constant which has a value of ~70km/s/mpc.
Hubble’s Equation is a crucial observation because it describes the relationships between
all points in the space of our universe. It also describes the most otherworldly phenomenon in the
universe which is why mistakes have been made.
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Hubble’s Equation states that the distance between any two points is increasing resulting
in an apparent relative motion (Vr) between those points. The apparent relative motion (Vr)
between points depends on the existing distance between the points (d). Hubble’s constant (H)
describes that relationship between apparent relative motion and distance.
The observed value for Hubble’s constant is ~70km/s/mps. In other words, it is
approximately (~) 70 kilometers per second (km/s) for every mega-parsec of distance between
the points in space. If two points in space are one mega-parsec (mpc) away from each other at
one time (t = 0) then one second later (t = 1s) those two points in space will be one mpc + 70km
away from each other. The volume of every space is constantly changing.
70 km/s might not seem like a trivial speed on the Earth, but on the cosmological scale it
is very small. One mpc is one million parsecs. One parsec is 3.26 light years. One light year is
9.46 trillion kilometers (5.88 trillion miles). Doing the full conversion, one mega-parsec is 30.9
million trillion (3.086e+19) kilometers. Adding 70 kilometers to that distance every second
seems fairly trivial. However, there are some objects that are so many mpc away that their red
shift corresponds to the Doppler Effect of an object moving away faster than the speed of light
(~300,000 km/s) representing a distance of ~ 4283 mpc away from us. These are vast distances.

Logic: Hubble’ Equation Applied to Three Explanations for URS
DEEURS
According to the Doppler Effect Explanation for Universal Red Shift (DEEURS),
Hubble’s Equation describes the recession velocity of all distant objects in terms of relative
motion. This means if there is a distance of one mpc between us and a distant object, then that
object is moving through space away from us at a speed of ~70 km/s. An object 10 mpc away
would travel away from us through space at a rate of ~700 km/s resulting in a red shift caused by
the Doppler Effect corresponding to that amount.
Motion in the universe is nearly always contemplated in terms of a coordinate system.
Before continuing, the concept of the coordinate system should be defined.

Definition: Coordinate System
A coordinate system is a way of describing space by assigning coordinates to the points
in space and then discussing the relationships between the coordinates.
This idea originated as a mathematical concept which means that nearly all of the work
done on the concept was done by mathematicians who follow different rules from those of us
who think in terms of physical concepts which means that a comprehensive understanding of the
concept of a coordinate system would involve understanding complex mathematical theories.
Those are not necessary for a physical understanding of the concept of coordinate system and
only the logic of physical coordinate systems will be discussed in this paper.
A coordinate system, in the context of a physical description of the universe, describes
relationships between points in space.
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The best known coordinate system is a Cartesian coordinate system in which all the
points in a coordinate system are given coordinates by defining the center point of the coordinate
system, defining each axis, and giving the units for each axis. For example, you can create a
Cartesian coordinate system for the space you occupy right now by defining some unmoving
point as the origin, defining the directions of three spatial directions perpendicular to each other
(traditionally the x, y, and z axis) and then defining your units such as meters or feet. For
example, if I draw a dot on my desk directly in front of me and call it the origin, then I can call
the y axis forward, the z axis up and down (according to gravity) and the x axis left and right.
There is a wall directly to my right approximately one meter away so I can define a point (1,0,0)
as the point one meter to the left of the dot on my desk (the origin).
Coordinate systems are important in this paper for a variety of reasons but the pertinent
reason in this chapter is the way motion is defined within a coordinate system.

Definition: Motion in a Coordinate System
Motion in a coordinate system is defined as change in coordinate distance per time. For
example, if an object in a specific coordinate system moves from point (0,0,5) to point (0,0,10)
in 2 seconds, that means that it has moved in the positive direction of the third axis five units in
the span of two seconds and is therefore moving at an average speed of 5 units per 2 seconds of
2.5 units/second. If the units are meters then the object is moving at a velocity of 2.5 meters per
second in the positive direction of the third axis. If the units are inches then the object is moving
at 2.5 inches/second in that direction.
In a Cartesian coordinate system this is fairly simple. However, there are other types of
coordinate systems.
The Latitude/Longitude Coordinate System (LLCS) that describes the globe of the Earth
is a curved coordinate system shaped like a sphere. In this system if you travel from one point to
another point, you must travel along the surface of a sphere and the size of the sphere changes
based on altitude. An airplane travels a farther distance than a boat when traveling from New
York to Glasgow because the altitude of the boat is lower and therefore the radius of the sphere
described by the LLCS is shorter. This changes the UNITS of the LLCS when defining the
velocities of objects with the LLCS.
Scientists generally prefer the Cartesian coordinate system because the math is easier.

Logic: The Coordinate Systems of the Three Models
DEEURS
The Doppler Effect Explanation for Universal Red Shift (DEEURS) can be modeled with
a Cartesian coordinate system meaning that no special circumstances need to be considered for
motion of objects in this model. If an object has a red shift then that means there is a Doppler
Effect which means that there is relative motion between the points. Assuming the local
supercluster has a center of gravity at the origin, an object at point (100,0,0) with a red shift
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corresponding to a velocity vector of 3 units per second in the positive x direction will be at point
(109,0,0) in three seconds because it is moving through space at that speed.
The units of the DEEURS model coordinate system do not change meaning that an
apparent change in distance (Δd) between two objects is the result relative motion between the
objects. In this case when the distance between two objects changes (Δd) the coordinate distance
between the two objects also changes (ΔCD) by the same amount. (In the context of URM, Δd
per second = H).
12. If DEEURS => (ΔCD = H)
Conclusion: According to the DEEURS model, Universal Red Shift corresponds to physical
motion of objects through space resulting in the coordinates of those objects changing.
MCM
The Metric Contraction of Matter (MCM) model for explaining Universal Red Shift
(URS) is a bit more complicated. According to the MCM model all the volume of all matter is
shrinking resulting in the meaning of measured distance shrinking. If my meter-stick is made of
metal and shrinks in the cold, then the measured distance to distant objects will increase because
my definition of a meter has shrunk.
If the definition of a meter is shrinking in our universe due to shrinking matter, then the
units of a coordinate system that describes our universe are increasing. For example, if I have a
map of my town where the unit is my body length and I shrink to half my size, then the distances
between all points double due to the change of unit size.

Logic: The Doppler Effect Exclusion Principle
If MCM model (or MES) explains the URS case then the Doppler Effect Explanation for
Universal Red Shift (DEEURS) does not explain the URS. If Doppler Effect (DE) is NOT
responsible for the Universal Red Shift (URS) then there is no Relative Motion between the
superclusters or else we would see a red shift due to the Doppler Effect. Excluding the Doppler
Effect excludes Relative Motion. In the case of Doppler Effect Exclusion (DEE), distant objects
demonstrating URS must not be in Universal Relative Motion (URM) with respect to us because
relative motion has been ruled out as an option by definition.
Universal Relative Motion (URM) is Relative Motion that corresponds to a Doppler
Effect which explains URS. It is an undisputed fact in the field of physics that we observe small
Doppler Effects from all distant objects due to the internal motions of stars and galaxies within
distant superclusters. URM ascribes the URS to relative motion on a universal scale.
13. URM IFF (ΔCD = H)
According to the logic from Chapter 2, if DEEURS is not the correct explanation for
URS, then the universe is not experiencing Universal Relative Motion (URM).
8. If ~DEEURS => ~URM
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Alternative explanations to the DEEURS model exclude URS. If URS is excluded by a
model of the universe, then in the coordinate system for that model there is no change in
Coordinate Distance (ΔCD) between us and distant objects.
14. If MCM => ~DEEURS
15. If MEC => ~DEEURS
16. If ~DEEURS => ~(ΔCD = H)
17. If MCM => ~(ΔCD = H)
18. If MEC => ~(ΔCD = H)
The MCM, MEC, and any other model that does not ascribe URS to URM must use
coordinate systems where a change in distance between objects does not exactly equal the
change in coordinate distance between those objects. For the MES and MCM models this is the
case because the scale of the coordinate system changes every second.
The MCM Coordinate System (Continued)
According to the MCM model, the objective distances between distant objects is not
changing. For example, if some object is 10 mpc away from us in the direction of the x axis, the
x coordinate of that object is not increasing at a rate of ~70 km/s because that object is not
moving away from us at that speed. Rather, the distance between us and that object is essentially
constant, the coordinate of that object is constant, and the change in distance over time between
us and that object is due only to our changing definition of distance.
According to the MCM model, all objects including superclusters are essentially
shrinking in place and the distances between all objects are objectively constant and only
apparently changing.
A coordinate system that reflects the assumptions of this model must have a unit value
that is constantly increasing. This will be explored further using the HCT after the MEC model is
discussed.
The MES Coordinate System
The Metric Expansion of Space (MEC) model explains Universal Red Shift (URS) with
the hypothesis that the volume of the universe is increasing everywhere. The process of
increasing the volume increases the wavelength of light while at the same time increasing the
distance between all points.
How?
In this chapter I chose to discuss the MES model last because the MES mechanism of
increasing volume in a space is by far the strangest phenomenon that I have come across in
physics. The DEEURS model is simplistic but even the Metric Contraction of Matter model
leaves space alone.
The MES model leaves matter alone and changes space.
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The only mechanism at work in the MES model is change in the volume of space which
means that the coordinate system of the MES model must reflect this mechanism. However,
effecting this is simple because it is identical to the coordinate system of the MCM model in that
the only thing changing in the MES model is the scale of the units which changes the scale of the
coordinate system. Every second the volume of every space in the universe increases such that
the distance between any two points increases by H.
Note that the phenomenon was originally noticed due to red shift which was thought of in
terms of change in distance between two points meaning change in length. However, the
mechanism at work operates in three dimensions so the actual mechanism of the MES model is
increasing volume.

Modeling the Three Coordinate Systems using the HCT
When using the Homogeneous Cube Tool (HCT) to picture the mechanisms involved in
the three models, you can easily mentally superimpose the coordinate system for the model on
your cube.
As a reminder, the HCT is a thought experiment where a cube of space is imagined
containing 1000 superclusters arranged in a cubic array 10 superclusters long on every side.
When considering different models the characteristics of the models can be compared based on
what the model says will happen to the superclusters over time.
In the case of the DEEURS model a Cartesian coordinate system works for the purpose
of picturing the motions of the matter within the cube. In the cube all 1000 superclusters move
away from some point that is the origin of the explosion. Matter moves out of the cube and the
scale of the cube does not change which indicates that actual motion is happening and noting
strange is going on. This is to be expected as the DEEURS model is extremely simple.
In the MCM model, nothing moves because all matter is shrinking in place. The scale of
the cube (and any coordinate system imposed or implied) increases over time but only because
our interpretation of distance is changing. Matter, on the cosmological scale, does not move
according to this model. The fact that each supercluster stays at the same coordinate moving
forward and backward in time indicates that there is no relative motion between superclusters.
The fact that the edges of the superclusters are moving toward the center of the superclusters
indicates that the matter in each supercluster is in motion toward the center of the supercluster.
In the MES model volume is constantly being created everywhere. In the HCT cube the
superclusters shrink in place as the cube moves forward in time and the scale of both the cube
and the coordinate system increases. The fact that the superclusters remain in place at the same
point in space while the model goes forward and backward in time indicates that the
superclusters are not in relative motion on the cosmological scale. Each supercluster appears to
shrink in place because the scale of the coordinate system increases while the scale of the
superclusters do not increase due to gravitational binding. The fact that the edges of the
superclusters are moving toward the center of the superclusters indicates that the matter in each
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supercluster is in motion toward the center of the supercluster. This will be addressed in chapter
7: Binding Velocity.
Note: The standard model has the Co-moving Coordinate System which is a translation of a
normal coordinate system into the form of the MCM and MES coordinate systems. In a comoving coordinate system the motion of the distant superclusters is mathematically cancelled out
resulting in a perspective without motion. However, this chapter has argued that the expanding
coordinate system (without motion due to expansion) is the default correct coordinate system for
an MES model universe. Instead of being a special version of the standard coordinate system of
our universe, the expanding coordinate system is the standard if metric expansion of space is a
thing. A non-expanding coordinate system, if used to describe our universe, can only correctly
describe a DEEURS universe where all matter is moving away from the Milky Way Galaxy.

Summary of H and the Coordinate Systems
DEEURS: All superclusters are moving away from us (Earth, MWG, local supercluster)
at ~70km/s/mpc (H).
MCM: All superclusters are sitting in place in unchanging space. Our definition of length
is shrinking such that 1.929 x 1057 Planck lengths = 1 Megaparsec + ~70km/s/mpc (H).
MES: All superclusters are sitting in place in constantly changing space. The volume of
space increases the distance between any two points by ~70km/s/mpc (H).

Conclusion
The universe, according to any Metric Expansion of Space (MES) model, is an expanding
space but the matter within that space is not in motion on the universal scale. We presently
assume that the MES model (the Big Bang Theory) is correct for good reasons.
When we look at distant superclusters and find that they are red shifted, we are not
looking at a recession velocity. We are looking at the degree to which the universe has expanded
the wavelength of light. The distant superclusters are not moving away from us or else there
would be a Doppler Effect and the Big Bang Theory would be incorrect if there was Doppler
Effect on a cosmological scale.
However, if all the universe is at rest with respect to us on the cosmological scale, then
what exactly is happening to make the volume of space increase and what does it look like? That
is the subject of Chapter 6: The Frozen Universe.

37

Chapter 6: The Frozen Universe
The Big Bang Theory was inspired as an alternative to the Doppler Effect Explanation for
Universal Red Shift (DEEURS) which was that the Universal Red Shift (URS) was the result of
all distant objects in the universe being in relative motion with respect to the Milky Way Galaxy
(MWG). According to the Big Bang Theory the explanation for the URS was Metric Expansion
of Space which does not cause relative motion, does not cause red shift via the Doppler Effect,
and which does not resemble an explosion in any way.
Fred Hoyle coined the name “Big Bang” as a joke because the theory actually says that
the universe started very small and matter in the universe never moved at all under the effect of
the Metric Expansion of Space (MES). However, the term “Big Bang” evokes the image of an
explosion which is a model of expansion we can all picture in our minds so the name took hold.
This is a tragedy.
The name “Big Bang” is a description of an event which involves motion. However, the
“Big Bang Theory” does not involve motion. The mechanism of MES is much harder to
understand and picture than that of an explosion. This means that the name of the theory that
describes the event (MES) is the description of the opposite event. This means that scientists do
not have to answer difficult questions from a confused population because they think they have
some idea of what is going on.
In other words, the name “Big Bang” evokes the image of the Doppler Effect Explanation
for Universal Red Shift (DEEURS) which is the simplistic model which violates the Copernican
Principle and which has not been believed by real scientists perhaps ever. The name seems like
an act of intellectual dishonesty.
What if the scientist who discovered the snail had named it “Speedy Mammal”? That
name evokes the image of a speedy mammal but the
snail is not a speedy mammal, quite the opposite. Calling
the description of our universe based on a Metric
Expansion of Space (MES) explanation for the universal
red shift the “Big Bang” theory is worse than naming the
snail a “Speedy Mammal” because the MES mechanism
is objectively much harder to understand than a snail so
giving the theory a deceptive and misleading name
makes the theory instantly misunderstood before anyone
gets the chance to learn about it. With the name “Big
Bang” the theory forces people to unlearn the
misinformation inherent in the name before they can ever learn about the theory.
Moving forward this paper will focus on the MES model of the universe and the Big
Bang Theory which is the accepted form of the MES model in the Standard Model.
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The Frozen Universe
The Doppler Exclusion Principle is the argument that any alternative to the Doppler
Effect Explanation for Universal Red Shift (DEEURS) excludes the Doppler Effect and by
extension, Relative Motion on a Universal Scale (URM).
The Big Bang Theory is an alternative to the DEEURS model. The DEEURS model says
that the Vr variable in the Hubble Equation (Vr = Hd) is recession velocity meaning the speed
(Relative Motion) at which distant galaxies are moving away from the Milky Way Galaxy
(MWG) which results in a Doppler Effect. In other words, the DEEURS model says that the
Hubble Equation gives the physical velocity of distant objects.
The Big Bang Theory (by being a Metric Expansion of Space (MES) model) says that the
variable (Vr) in the Hubble Equation provides the amount of distance that is being created as the
volume of space increases between two points. The increasing distance between all points
increases the wavelength of photons moving through space. Any red shift that is more or less
than that associated with the Hubble Equation is due to local relative motion of the distant object
within its supercluster and the MWG within its supercluster.
According to the Big Bang Theory there is no relative motion between the superclusters.
This means that the Milky Way Galaxy is effectively at rest with respect to all the distant objects.
One might think that the motions of planets around stars, stars around their galactic
centers, galaxies around their cluster’s center of gravity, and galaxy clusters within a supercluster
are not trivial amounts of motion. However, on the cosmological scale these motions are trivial.
A water molecule within an ancient glacier is moving. The molecule is constantly
vibrating within its bonds. That molecule is in motion but it isn’t going anywhere. It has been at
the same spot within that glacier with respect to all the other water molecules near it for
thousands of years. The vibration of a water molecule within an ancient glacier is trivial.
Technically the molecule is moving. However the motion of a water molecule within ice is not
meaningful in the bigger picture of events in the world.

HCT Ice Cube
Let us apply the Homogeneous Cube Tool once again to the MES model (the Big Bang
Theory) with its coordinate system. Take a cube of space at some instant of time (t = 0) with
1000 superclusters arranged in a cubic array of 10 to a side. This cube is part of a homogeneous
universe meaning that all the other cubes in the universe are the same and the boundaries of this
cube are also the boundaries of the next cube over in every direction. Assign each supercluster a
coordinate beginning at (1,1,1) and going up to (10,10,10) where the origin (0,0,0) is at corner of
the cube closest to (1,1,1) and the point (10,10,10) is the corner farthest from the origin. The
scale of the HCT is 10 mpc per unit at the start (t = 0).
Over time the cube expands but all superclusters remain at their original points because
there is nothing to move the superclusters. The volume of the cube increases increasing the scale
of the coordinate system but none of the superclusters physically move through space. This is
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due purely to the MEC mechanism of creating volume and is an intrinsic part of the Big Bang
Theory.
If you move backward in time to the moment the universe came into existence from the
hypothetical singularity, the matter of the superclusters still remains at the same point in the
cube. Each supercluster in the model takes up one thousandth (1/1000) of the cube and that space
gets reduced to amounts so absurd they become meaningless as we go backward in time. At one
point all the matter that fit into a cube of space 10 mpc to a side (1000 mpc3) fits into a cube
roughly the size of your fist. That is millions of stars and absurd amounts of matter squished
down into tiny space. However, even at this size matter remains at its original coordinate within
the cube.
On the cosmological scale, nothing has ever moved in any direction.

The Mechanism of Expansion
The Metric Expansion of Space (MES) mechanism increases the volume of every volume
of space such that the distance between any two points increases by ~70km/s/mpc (H). In other
words, for every mpc between two points the distance between those points increases by
approximately 70 kilometers every second. This is Hubble’s constant (H). Please note that there
is no mention of matter in the Hubble Equation (Vr = Hd). The Metric Expansion of Space is a
thing that is happening to SPACE. If there is matter at each of the points then great but if not,
that’s fine too.
There is no velocity involved with the MES mechanism. The only thing that is happening
is that volume is increasing.
Imagine that the volume of your room is increasing. The objects in your room are not
changing size but they are getting farther away. Look around your space and imagine everything
getting farther away from you. Nothing is moving away, but the creation of space between you
and all those objects as well as the walls and ceiling make the distances between you and those
things increase.
Imagine that you have a cup of coffee or tea and the volume of space within the cup or
mug is increasing. You are still holding the cup or mug naturally and if you could not see into the
mug nothing would seem off. However, when you look into the much the volume of the mug
continues to increase until there is a cubic kilometer of space within your mug (Ignore factors
like pressure differentials for this thought experiment).
These two examples might seem ridiculous. How could the volume of a house increase?
How could the volume of space within a mug increase such that a mug containing a cubic
kilometer of space fits in the room where I am sitting? It sounds like magic.
However, this creation of space is the mechanism of MES. Normally, we think of the
creation of space as moving stuff out of a space so that we are free to put more stuff in that
space. For example, if you want to have a hole in the ground you clear out the occupying dirt
until the hole is revealed. However, the Big Bang Theory states that volume is constantly coming
into existence increasing the volume of any space by a known amount. This is exactly the same
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as increasing the volume of a coffee mug. The only difference is that the MES model stipulates
that the creation of space is happening everywhere and in the coffee mug thought experiment we
only increased the volume of the mug. However, the Big Bang Theory states that the thing that
happened with the mug is happening everywhere.
Imagine that the mug of increasing volume was sitting on a table between you and me.
The distance between us on any line that went through the much would be increasing. When
there is a cubic kilometer within the mug then the distance between any two points that pass
through the mug is over one kilometer. However, neither of us are moving. We are both sitting
still as the volume of the mug increases. In the same way the creation of volume increases the
distance of points in our universe without moving the points or any objects at the points.
Summary of the MES Mechanism
The Milky Way Galaxy (MWG) is surrounded in every direction by millions of galaxies,
clusters of galaxies, and clusters of galaxy clusters called superclusters. All the light from
galaxies outside our supercluster is red shifted and the distance between the MWG and the
galaxies in other superclusters is increasing according to Hubble” Law. However, nothing is
moving. Rather, the volume of space is increasing between all things.
The expansion of space does not move matter. No atom has ever been accelerated in any
direction (of the three spatial dimensions of our universe) by the MES mechanism. If the
expansion of the universe accelerated matter, then there would be an associated Doppler Effect
but the Doppler Effect has been excluded by proponents for the Big Bang Theory.
Instead, the creation of volume between distant objects increases the distance between
those two objects. How?

The Cause of Expansion
The cause of expansion under the DEEURS model is fairly easy to understand. There was
a lot of pressure in one space so all matter got blasted into empty space. Distant objects have a
present velocity in the direction away from us proportional to their distance according to the
Hubble Equation (Vr = Hd). This velocity is the product of acceleration due to a force which
has an associated energy. These are basic concepts in physics and easy to understand.
In contrast, the cause of the Metric Expansion of Space (MES) mechanism is utterly
foreign to physics.
The Doppler Exclusion Principle states that the Hubble Equation does not include a
velocity because velocity produces the Doppler Effect. Thus, where Hd produces a velocity in
the DEEURS model it produces something that is NOT a velocity in the MES model. What then
is the Hubble Equation (Vr = Hd) referring to with Vr? It is a change in distance over time which
is not a velocity. According to the Doppler Exclusion Principle the MES mechanism cannot
produce velocity.
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If velocity is completely ruled out, that means the MES mechanism cannot accelerate
matter in any direction, there is no momentum associated with the MES mechanism, no force is
applied, and no energy is used in the expansion of the universe. This completely takes matter out
of the equation. One can call this the Matter Exclusion Principle if it were not a simple derivation
of the Doppler Exclusion Principle.
The Physics of the MES Mechanism
According to the Merriam-Webster Dictionary online, Physics is defined as:

“A science that deals with matter and energy and their interactions.”
The Metric Expansion of Space only involves space. It is a description of space which
describes the relationships between points in space. It is a theory of space. The Doppler
Exclusion Principle requires the MES mechanism to be divorced from matter and energy and
thus divorced from physics as the field is defined by the dictionary.
MES and Gravity
The idea that the MES mechanism is not part of physics is not mere semantics. There is
no physics concept in existence which creates or destroys volume. There is no way to create
volume in a lab through the application of physics. Have you heard of an experiment where
scientists expanded a volume of space? For example, have scientists ever managed to place
1.00001 liters of liquid into a bottle with external dimensions of one liter? I doubt such a thing
has ever been proposed due to an apparent misunderstanding about gravity.
Gravity, like the MES mechanism, is a theory of space.

Definition: Gravity
According to Relativity, the presence of mass in a space causes space to warp, bend,
curve, or whatever else you want to call it. The pictures of this phenomenon always use a 2D
analogy where an object is making a dent in a surface the way a bowling ball would put a dent
into the surface of a foam mat. The curvature of space causes an attractive force on any two
masses proportional to the masses of the two objects and inversely proportional to the distance
between the masses.
In summary, gravity moves mass through space toward other mass.
MES and Gravity Continued
Einstein, in his original formulations of Relativity, found that his theory would result in a
contracting universe so he “fixed” his theory with a repulsive constant in order to make the
universe eternal and his theory more pleasing to him. He admitted his mistake later and admitted
that it was a blunder. For a while scientists thought that the expansion of the universe would slow
down under the influence of gravity, stop expanding, and then start contracting under the
influence of gravity until the universe ended in a big reverse Big Bang event called a “Big
Crunch”.
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The “Big Crunch” idea was based on the idea that the Big Bang had imparted momentum
on the matter of the universe due to its initial pressure. The thought was that the energy of the
Big Bang was the cause of expansion and that the force of gravity opposed the momentum of the
expansion of matter on a universal scale.
Later, a team of scientists realized that the expansion of the universe was not slowing
down and, instead, appeared to be speeding up. The cause of the acceleration of the expansion of
the universe was given the name “Dark Energy” because scientists theorized that it existed but
had no idea what it was.
The idea that gravity opposes the expansion of the universe is intuitive because gravity
pulls mass together and the expansion of the universe is mass getting farther apart. It is natural to
imagine these to phenomenon in opposition. The problem, insofar as I understand gravity and the
expansion of the universe, is that gravity has absolutely no effect on the expansion of the
universe.
The Problem with Gravity
The Metric Expansion of Space (MES) mechanism operates by increasing the volume of
every space thereby effectively creating space. This functionally increases the distance between
points in space without physically moving those points. The effects of the MES mechanism
never produce a Doppler Effect. Gravity, on the other hand, operates by exerting a force on the
mass of objects causing them to move toward each other through space. The effects of gravity
always produce a Doppler effect. The mechanisms of the two phenomenon do not interact.
Take the case of the “Big Crunch” scenario. Imagine that no “Dark Energy” existed and
that the force of gravity would eventually overcome the momentum of the expansion of the
universe created at the Big Bang and that the universe would eventually begin to contract into a
point. How would that work? The expansion of the universe involved only the creation of
volume and did not produce any Doppler Effect. The reverse of the expansion of the universe is
the destruction of volume without relative motion. Could gravity shrink the volume of the
universe without moving matter through space?
That is not how gravity works. Relativity is a theory of space and matter. As the old
saying goes, “Matter tells space how to bend. Space tells matter how to move.” Matter and
gravity are two ideas that always go together. The MES mechanism and matter are two ideas that
never go together. MES and gravity are independent and incompatible concepts insofar as the
Standard model are concerned. Further, physics and MES are independent insofar as the standard
model is concerned.
Based on the mechanism of the Metric Expansion of Space (MES), it is a phenomenon
which physics must account for but with which physics cannot interact. The standard model
claims that the Metric Expansion of Space (Big Bang) was caused by force and energy which
resulted in acceleration, velocity, and momentum. This contradicts the definition of MES.
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Conclusion: All Is Not Lost
The Big Bang theory is flawed because it ascribes features of physics like force,
momentum, and velocity to the Metric Expansion of Space which has none of these features. The
foundation of the Big Bang Theory is the Doppler Exclusion Principle which excludes velocity
from consideration as an element of the expansion of the universe.
The consequence of the Doppler Exclusion Principle is a universe which is at rest on the
cosmological scale and a Hubble Equation which does not describe matter in motion in any way.
There is good news, however. The first is that the annoying idea of dark energy can be
abandoned because the expansion of the universe does not involve energy as described by the
standard model.
The second is that the idea of a static Hubble Flow (Hubble flow is the consequence of
the Hubble Equation) means that an appropriately designed coordinate system of expanding
space reveals new sources of motion in the universe heretofore unimagined which,
coincidentally, help explain the flat rotation curves of galaxies. This will be the topic of the next
chapter (7) on the mechanism of gravitational binding which holds gravitationally bound systems
together in an expanding universe.
Finally, a crack in the foundation of the Standard Model creates the opportunity for a new
theory of everything and hope for a new scientific revolution in physics on the scale created by
Einstein’s Theory of Relativity. I have a theory which will be discussed in Chapter 9 and argues
that the phenomenon which causes the expansion of the universe is also responsible for gravity,
that the relationship between gravity and the expansion of the universe is extremely simple, and
that the description of the universe is intuitive and easy to understand from the right perspective.
All of this begins with the Doppler Exclusion Principle and the static model of expansion
as described in this chapter.
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Chapter 7: Binding Velocity
The volume of the universe is increasing according to all models. In the Case of the
Doppler Effect Explanation of Universal Red Shift (DEEURS) model the volume of the space
occupied by matter is increasing. In the Metric Expansion of Space (MES) model volume is
being created everywhere in the universe. In the case of the Metric Contraction of Matter (MCM)
model matter is shrinking and the meaning of length is getting shorter over time resulting in
longer apparent distances between unmoving objects.
The light from all distant objects is red shifted and each of the three models discussed in
this paper have an explanation for the cause of the Universal Red Shift (URS). The DEEURS
model explains the URS as a Doppler Effect caused by relative motion between the Milky Way
Galaxy (MWG) and distant objects. The MES model explains that photons in transit between
their emission point and observation point are stretched as the volume of space gets increased.
The MCM model explains URS by saying that the observer shrunk so there is no relative motion
and no change to the signal in transit, but a shorter wavelength photon looks longer to an
observer with a shrunken measuring device.
The MES model is the prevailing theory of the standard model in the form of the Big
Bang Theory. The problem is that the Big Bang Theory does not take into account the Doppler
Exclusion Principle which is the observation that when DEEURS is rejected as the explanation
for URS the Doppler Effect and relative motion are excluded from consideration as part of the
alternate model. The Big Bang Theory includes several explanatory aspects which involve
relative motion and these must be purged from the theory to make it internally consistent.
An internally consistent MES model for explaining the expanding universe and URS
describes a universe without motion on the cosmological scale. Red shift on smaller scales such
as that caused by orbiting bodies can be explained by the Doppler Effect, but the URS is
described by the Hubble Equation and the result of that equation cannot be relative motion.
Moving forward we will be assuming that the MES model is the case because many great
scientists have said so including Einstein, Hubble, Hawking, and Tyson. We will stop comparing
models to learn about the models and we will begin discussing what the internally consistent
MES model says about our universe to learn about our universe.

Gravitationally Bound Systems
According to the MES model, the volume of space is increasing everywhere. Anywhere
there is a space, the volume of that space is increasing. This includes spaces occupied by matter.
The volume of space occupied by matter, as a proportion of the total space in the
universe, is shrinking. This is not the result of actual shrinking as described by the MCM model.
Rather, this is the consequence of the volume of space increasing and the volume of
gravitationally bound systems not increasing.

Definition: Gravitationally Bound System
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A gravitationally bound system refers to an orbiting system of objects held together by
gravity. For example, the solar system is a gravitationally bound system where the sun holds 8
planets, Pluto, and many asteroids and comets in orbit. The Milky Way Galaxy (MWG) holds
many stars in its orbit. Galaxy clusters are groups of galaxies gravitationally bound together and
superclusters are groups of galaxy clusters. Superclusters seem to be the largest scale of
gravitationally bound systems. At the scale of superclusters (the cosmological scale)
superclusters are so far apart that they are essentially gravitationally independent.

Gravitationally Bound Systems Continued
It is on the cosmological scale that Universal Red Shift becomes important. Below this
scale, the increasing volume of the universe does not appear to increase the distance between
objects. At the cosmological scale the expansion of the universe increases the distance between
distant galaxies according to Hubble’s Law given by the equation (Vr = Hd) where H is Hubble’s
constant (~70km/s/mpc), d is the distance between any two points, and Vr is the amount if
distance that is being created each second between the two points.
At first glance, the Hubble Equation appears to be a universal law that does not apply to
gravitationally bound systems. While the volume of the universe is increasing in accordance with
the Hubble Equation, the volume of space occupied by each Gravitationally Bound System
(GBS) is not increasing. However, the MES model applies the Hubble Equation only to space.
Matter is not required to conform to the equation if there are forces at work to prevent it.
Imagine you have a balloon and you draw little circular dots all over the balloon such that
none of the dots overlap but as much space is taken up on the balloon by these dots as possible.
Then you blow up the balloon. As you blow up the balloon, the surface area of the balloon
increases but, because the dots are drawn with ink on the surface of the balloon, the dots increase
in surface area along with the balloon. This example is an analogy of what the universe would
look like without gravitational binding. At the beginning of time matter was dispersed
everywhere evenly and without gravitational binding matter would still be dispersed everywhere.
When a balloon is used to show the expansion of the universe, matter (in the form of
superclusters, are shown as objects glued to the surface rather than dots drawn on the surface in
ink. This is to show that a GBS does not increase in volume with the universe. How does this
work?
From what I have read, scientists presently believe that the expansion of the universe
exerts a small force on matter which is easily overcome by gravity. According to the Doppler
Exclusion Principle this explanation is incorrect because the MES model does not interact with
matter. There is another explanation.
According to the MES model and Hubble Equation, the volume of every space in the
universe is increasing such that the distance between any two points is increasing at a rate of
~70km every second for every mpc between those two points. This is a description of every
space and the distance between any two points. Matter occupying any specific space and matter
occupying any two specific points is irrelevant to the model.
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Definition: A Specific Space
In a Metric Expansion of Space (MES) model the only accurate way to define a specific
space is by defining its boundaries, because defining a space by its volume and location doesn’t
work when volume is increasing.
The volume of every space in the universe is increasing according to Hubble’s Law and
the Big Bang Theory. According to Hubble’s Equation, the distance between any two points in
the universe is increasing (Vr) at a rate of ~70 km/s (H) per mpc (d). This means that when
discussing a specific space in the universe one cannot define that space based on its volume
because the volume of that space will be different one moment later. For example, if you want to
talk about the space with the volume of 1000 cubic mpc centered on the Milky Way Galaxy, you
must be aware that the volume of that specific space is increasing.
When talking about a specific space using volume (1000 cubic mpc) and location, after a
while you are either talking about a space larger than 1000 cubic mpc or part of the volume of
space you were originally talking about is now outside of your original volume. In other words,
either your coordinate system scales with the universe (changing your volume), or your
coordinate system remains static and you lose some of the contents of your original space.
The volume of a specific space in the universe must be defined by its boundaries to be
accurate. The volume of a space defined by its boundaries will always change because the
volume of the universe and every space within it is changing.

The Specific Space of the MWG
The Milky Way Galaxy (MWG) is a gravitationally bound system with its center of
gravity at the center in the form of a supermassive black hole named Sagittarius A* (pronounced
“Sagittarius A-star”). The solar system and millions of other stars orbit the center of gravity as
part of the galaxy.
The MWG occupies a specific volume of space in the universe. That the volume of that
space is debatable because the bulk of the galaxy is contained in a volume of space with some
radius (Rb) but there are outlier objects orbiting the galaxy at much farther distances (Ro). If you
define the specific space occupied by the MWG as the sphere with radius (Rb) centered on
Sagittarius A* (Sag A*) this would appear to define the specific space of the galaxy just fine
considering the fact that the volume of the galaxy is not changing. However, there is a problem.
The volume of the universe is increasing everywhere.
Consider the furthest star within the bulk radius (Rb) of the MWG. That star orbits the
center of gravity of the MWG at a distance of (Rb) so we will use the orbit of this star to try to
define one edge of the specific space of the MWG. We can call this the Inner Edge Star (IES) in
contrast with another star much farther away from the galactic center (Ro) of gravity but still
gravitationally bound which we will call the Outer Edge Star (OES). These distances are
arbitrary models but offer valuable insight into the mechanism of gravitational binding in the
MES model.

47

In this model the IES star passes through the same point (point A) every time it makes
one complete orbit around the galaxy. The time it takes for one trip around the galaxy is the
period of the star. The star passes through point at a beginning point (t = 0) and then every
subsequent period (p, 2p, 3p, 4p) where 4p is four times the time it takes to orbit once.
The distance between the orbiting star and the center of gravity of the galaxy remains
constant for both the outer and inner star. This means that the stars are at an equilibrium state
which means that the state of the system has reached a point where all the forces are essentially
balanced and nothing is changing in a meaningful way within the system.
Now add the Metric Expansion of Space to the situation. Every second the distance
between point A and the galaxy center of gravity increases by ~70km/s/mpc. In the case of stars
within a galaxy the actual change in distance every second is very low. The sun is approximately
8 kpc (kilo-parsecs) away from the center of the Milky Way. That is three orders of magnitude
shorter than a mpc. According to the Hubble Equation the distance between the sun and the
center of the MWG is increasing at the rate of .56 km/s.
The MWG is about 30 kpc across making it about 15 kpc in radius so let us say that the
IES orbits at a distance of 15 kpc from the center of the galaxy. In this case its VR, as determined
by the Hubble Equation, is 1.05 km/s. If the star passes through the same point relative to the
center of the galaxy every period and that point is always 15 kpc away from the center of the
galaxy, then there is a problem because point A is part of a static coordinate system while the
scale of reality (and thus any accurate coordinate system describing reality) is increasing. This
requires us to account for Hubble’s Law in our model.
At the beginning point in time for the model (t = 0) point A is 15 kpc from the center of
the galaxy and the star is at point A. Then the star leaves for its voyage around the galaxy and
point A remains. Every second the distance between the galactic center and point A increases by
1 km. The star orbits the galaxy at a distance greater than the sun and the period of the sun
(called a cosmic year) is between 225 and 250 million years which means that the period of our
star is greater. After 250 million years, the distance between the center of the galaxy and point A
has increased by 268.25 parsecs and at t = 1p that distance will have grown further.
Every time the IES passes through point A it is passing through a new point. Even though
the distance between the new point A is 15 kpc from the center of the galaxy every time, the old
point A has moved over 268 parsecs by the time the star passes through the point again.
Furthermore, if you label each point according to its time, then you can predict where the points
will be based on the expansion of the universe.
When the star passes through point A1 it is moving toward point A2 and away from A0. In
other words, in an expanding universe if a star maintains a constant distance from its galaxy
center then it must be in motion toward that center of gravity. Furthermore, if the distance
remains constant in an expanding universe, the velocity vector component in the direction of the
center of gravity must be equal to the distance being created between the center of gravity and
the star, which is H.
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The Hubble flow is the word for the changing distance over time between objects due to
the expansion of space. If the distance between two objects increases according to Hubble’s
Equation, then the two objects are gravitationally independent. Objects which are motionless
with respect to each other are part of the Hubble Flow. If Hubble’s law is universal then all
points in space act according to the Hubble Equation and objects which do not conform to the
Hubble Flow are in motion. This is simply the appropriate coordinate system for a Metric
Expansion of Space Model.
To expand on this observation, all gravitationally bound systems remain bound only
because, at equilibrium, each orbiting object has a velocity vector component with magnitude
equal to the Hubble Flow and direction opposite the Hubble flow at all times. This is the only
way the motion a gravitationally bound object in expanding space could be possible.
The motion of gravitationally bound objects in opposition to the Hubble flow is called
“Binding Velocity” because it is this velocity that keeps gravitationally objects bound together.
This velocity is caused by gravity of course, but I have read that the mechanism of gravitational
binding is gravity overcoming a force and this is incorrect. The fact that orbiting bodies in
expanding space must have a velocity in the direction of the center of gravity to maintain
equilibrium has been overlooked by a century of physics so the terminology should be very clear.
Thus the term “Binding Velocity” refers to the fact that gravity causes a constant velocity at
equilibrium.

Consequences of Binding Velocity
The concept of binding velocity will change astrophysics in a way similar to how
relativity changed Newtonian physics. Relativity showed that under most of the conditions in
which humans find themselves Newtonian Physics is fine but under certain conditions (high
speeds and gravity wells) a more complete model of the universe is needed.
In the case of astrophysics, under a lot of conditions traditional models (with static
coordinate systems) are fine but as soon as you start talking about the Hubble Flow you need an
expanding coordinate system because binding velocity becomes potentially meaningful.
I hypothesize that the cause of flat galaxy rotation curves is binding velocity.

Definition: Galaxy Rotation Curve
A galaxy rotation curve (another source) is a graph which plots the stars in a galaxy
according to their speed and distance away from the center of the galaxy. In a gravitationally
bound system with most of the mass at the center, the predicted galaxy rotation curve would
show that the speed of stars drop as the distance between stars and the center of the galaxy
increases. In the case of our solar system this is the case and the orbiting velocity of Saturn is
much lower than that of Earth. However, when we observe the galaxies in the universe we see
that the rotation curve does not conform to our expectations. Rather than slowing down as the
distance between stars and the center increases, the speed of orbiting stars holds steady and
sometimes increases slightly. This fact indicates that there is something that physicists do not
understand about the situation.
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To understand why flat galaxy rotation curve were so unexpected and why binding
velocity is so important, let us look at the underlying assumptions behind the expected galaxy
rotation curve.
The Model
Kepler’s Laws are a set of observed relationships between orbiting bodies (like the Earth
around the Sun) which Kepler discovered based on data about the orbiting motions of the planets
around the sun. According to Kepler’s Laws, and everything else we know, the speed of an
orbiting object should decrease as the distance between the orbiting body and the main source of
gravity in the system decreases.
Orbiting objects are held in their gravitationally bound system by the tether of gravity.
Gravity exerts a force on the orbiting body constantly accelerating that object toward the center
of gravity. For example, the Earth is constantly accelerating the moon in the direction of the
Earth. The moon exerts a force back on the Earth as well.
So far the acceleration of the moon toward the Earth and the Earth toward the moon has
not resulted in a collision between the two. The reason for this is momentum. Momentum is the
combination of mass with some velocity (Mass x Velocity). When an object has mass and
velocity it takes time for gravity to change its direction toward the center of gravity. In the case
of the Earth orbiting the Sun, every half year the sun manages to turn the planet completely
around. Today the Earth is moving in some direction with respect to the sun. In half a year the
Earth will be going in the opposite direction.
Any force is equal to mass times acceleration. That means that if I push on an object with
some force (F), then the object will experience some acceleration (A) equal to the force divided
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by the mass (M) of the object. For example, a rocket creates a force on an object. If you attach
identical rockets to an asteroid with some mass (m) and another asteroid with double the mass
(2m) and burn each rocket for one minute, each asteroid would experience one minute of
acceleration. However, the acceleration on the larger mass (a) will be half the acceleration on the
smaller mass (2a). If they are both accelerated from rest then the velocity of the small mass will
be double that of the large mass after a minute. However, their momentum (M x V) will be
identical because the asteroid with normal the mass will have double velocity (m x 2 x v) and the
asteroid with double mass will not have double velocity (2 x m x v) resulting in exactly the same
momentum.
The force of gravity operates to change the momentum of an orbiting body.
The force of gravity between two objects is inversely proportional to the square of
distance between the objects. In other words, if you cut the distance between yourself and the sun
in half, then you will double the force of gravity twice (by a factor of 4 [2 x 2]) meaning that the
force accelerating you would be quadrupled if you halved the distance between you and the sun.
When there is a gravitational force accelerating an object in the direction of a strong
gravity source (like the sun) one of three things can happen. The first is that the gravity pulls the
object closer to the source of gravity. This is the case with a system that is not yet at equilibrium.
The second possibility is that the acceleration of gravity could fail to alter the momentum
of the orbiting body enough to make it orbit the center of gravity in which case the trajectory of
the object will be altered but it will still escape the system and continue on its merry way.
The final possibility is that a stable orbiting equilibrium occurs where the object finds a
stable orbit that does not change over time. Most orbiting objects in the universe have had time
to form stable equilibrium orbits and have a stable orbital velocity equal to the equation equal to
the square root of the gravitational constant times the mass of the center of gravity divided by the
radius. See this from SoftSchools.com.
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Note that the velocity vector is proportional to the mass of the center of gravity and
inversely proportional to its distance from that mass. Finally, note that the direction of velocity is
assumed to be tangential to the elliptical meaning that if you draw the orbit of the orbiting object
then the direction of velocity at any point on the drawn orbit is the line that passes through only
that point. See the following.

On a perfectly circular orbit the velocity vector of the orbiting body would be
perpendicular to the center of gravity at all times because there would never be a velocity vector
component in the direction of the center of gravity. In the case of elliptical orbits the orbiting
bodies speed up when there is a velocity vector component in the direction of the center of
gravity and slow down when the opposite is the case.
Orbital velocity is a contest between the force of gravity and the momentum of the
orbiting object. The farther out an object is, in this model, the slower it moves. If you double the
distance between the object and the center of gravity, the velocity must drop by a factor of 4
because the force of gravity is four times weaker at the new distance. If you do not reduce the
speed of the orbiting body, its momentum will take it out of the system. Stable systems in our
universe have had 13 billion years to lose orbiting bodies with too much momentum and
generally what we see is stable systems.
This model of orbital speed works on the scale of the solar system and does not work at
the galaxy scale as demonstrated by the flat galaxy rotation curves discussed at the beginning of
the chapter. The reason is the fact that models of orbital velocity have not taken into account the
expansion of the universe.
If the volume of the universe is increasing everywhere, but gravitationally bound systems
are not increasing in volume, then orbiting bodies must be in motion in the direction of the center
of gravity in order to maintain a constant distance because space is creating distance between the
orbiting body and the center of gravity. This velocity, as described earlier in the chapter, is called
“Binding Velocity”.
If Binding Velocity is a thing that is happening in our universe, then the velocity vectors
of all orbiting systems have a component in the direction of the center of gravity equal to the
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distance between the orbiting body and the center of gravity. This means that the momentum of
the orbiting body has a NEW vector component formerly unaccounted for.
Imagine a perfectly circular orbital system at equilibrium where all the mass of the Milky
Way Galaxy was at the center except for a few stars with their perfectly circular orbits. For the
purpose of this thought experiment assume that there is no other mass in the universe and that the
universe is expanding.

As shown in the above picture, the stars at 10,000 ly have an orbital velocity of around
100 km/s and the stars at 50,000 ly have an orbital velocity of around 125 km/s.
The orbital velocities in this picture do not account for the binding velocity and assume
that all velocities (in perfectly circular orbits) have vectors at right angles to the center of gravity.
However, if the binding velocity is added then each orbiting body has a momentum that, at all
times, has a vector component in the direction of the center of gravity.
The farther the object, the greater the difference between the direction of motion
calculated according to the standard model and that calculated it the inclusion of binding
velocity. Furthermore, if you double the distance between a star and the center of gravity, you
double the vector component of velocity (and momentum) in the direction of the center of
gravity. If the distance gets far enough, you could theoretically have an object orbiting the center
of gravity with a binding velocity component of its momentum greater than its orbital velocity.
Can binding velocity completely explain flat galaxy rotation curves? I don’t know. I lack
the ability to perform the necessary experiments to figure this out and I hope someone else will
be willing to help in this respect. I hope that the impact might be large because I find “dark
matter” unappetizing.
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Binding Velocity Experiment 1
A computer simulation should be sufficient to finding the mathematical formulas needed
to describe orbital velocities while accounting for binding velocity. If you create a simple
Newtonian simulation of an orbiting system and then add the expansion of the universe as the
creation of space and the expansion of the coordinate system, then as long as velocity is
calculated as changing coordinates according to the expanding coordinate system you should be
able to find a model where the distances are staying the same (according to a static coordinate
system) while the volume of the space increases. This would reveal the binding velocity.
Changing the Hubble’s constant value should be interesting as well because in metric
models strange things can happen and H might be other than the value calculated under the
assumptions of the standard model.
Binding Velocity Experiment 2
If Binding Velocity is a thing then objects will show the Doppler Effect when we do not
expect it. For example, if we draw a line between ourselves and the center of the Milky Way
Galaxy (MWG) and then observe stars on that line, we would expect the Doppler Effect to be
minimal. If all orbits are circular then there should be no Doppler Effect and if orbits are
elliptical then the Doppler Effect should be slight.
The experiment would be to get data on the red and blue shift of stars where we do not
expect them. For example, if we look at stars on the line through the Earth and the center of the
MWG and look out from the center, the stars might appear blue shifted due to the fact that they
are moving toward the center of the MWG due to their binding velocity.
I must admit that I do not know if cosmological red shift would counteract the effects of
this blue shift. Furthermore, I know we are moving with our own binding velocity. Frankly, I am
not sure if we would see the Doppler Effects at all in our galaxy.
However, we should be able to see the Doppler Effect from binding velocity in other
galaxies. For example, if we look at the light from near stars in a spiral galaxy on the line
between Earth and the center of that galaxy, we should see even more red shift than we expected
due to binding velocity. If the galaxy is angled so that we can clearly see the back half of the
spiral, the stars on the line between Earth and the center of the galaxy should appear blue shifted
(or less red shifted) than we expect.
Finally, if there is clear evidence of binding velocity and binding velocity is higher than
predicted (higher than H) that would indicate that metric shenanigans are in play. Specifically, it
would indicate that the expansion of the universe does expand matter.
I think it is very possible that the expansion of the universe expands matter to some
degree. If expansion of space resulted in a 1:1 expansion of matter then the universe would look
identical to the universe at the big bang. Thus we know that the expansion relationship cannot be
1:1. Presently the field of physics thinks the relationship is 1:0 where the expansion of the
universe does not expand matter at all. Personally, I do not see enough of a reason to completely
54

rule out partial expansion of matter. It does not factor into any of my theories because we have
not obtained any evidence supporting expansion of matter, but it should not be ruled out without
evidence. For example, if the relationship was 2:1 then every time the volume of the universe
doubled twice, the volume of matter in the universe would double once. If this were the case then
the binding velocity might be twice as high as we think.
In other words, in a 2:1 expansion the binding velocity might be 140 km/s/mpc instead of
70 and this might be visible in the Doppler Effect from stars within the MWG. However, I lack
the knowledge to fully explore this possibility.

Observation Errors
When astronomers calculate galaxy rotation curves for the galaxies they observe, they
have to make some assumptions. If one of those assumptions is wrong, then the actual values for
the orbital velocities of stars around their galactic centers will be incorrect.
The binding velocity changes the calculated direction of the orbiting stars.
Astrophysicists focus on spiral disc galaxies in order to calculate galaxy rotation curves.
This is because the direction of the vast majority of the stars are confined to a flat region
meaning that assumptions can be made about the velocities of the stars. For example, looking at
some region of the disc of a spiral galaxy one can assume that all the stars in that region are
moving in the same direction around the center of the galaxy.
In contrast, “elliptical galaxies have no particular axis of rotation” which makes the
velocities of stars in elliptical galaxies more difficult to estimate.
So how do you estimate the velocity of a star in a spiral galaxy? The answer is that you
use red shift. This doesn’t work on every spiral disc galaxy because red shift (Doppler Effect)
measures the speed at which an object is moving toward or away from the observer. If the
observer is looking at a spiral galaxy where the whole face of the disc can be seen then the
orbital speeds cannot be measured because the motion is all perpendicular to the observer.
The two pictures below show two different spiral galaxies in each of the two orientations
discussed so far. The first picture shows a spiral galaxy which rotates around a line pointing at
the observer. Below that is a picture of a galaxy which rotates around a line that is perpendicular
to the observer. Naturally, the galaxies in our universe can rotate around a line that points in any
direction imaginable. However, the orbital velocity of stars in a galaxy gets easier to estimate
when the line gets closer to perpendicular with respect to the observer and more difficult as the
line points toward the observer.
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Galaxy rotating around the line that points toward the observer.

Galaxy rotating around a line perpendicular to the observer.
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The orbiting velocities of stars within a spiral disc galaxy viewed from the side can be
estimated but it is still not simple. When observing a spiral disc galaxy one side of the galaxy
will be red shifted and the other blue shifted (after the red shift from the expansion of the
universe is accounted for) because the stars on one side are moving away as they orbit and the
stars on the other side are moving toward the observer as they orbit.
However, it is still not clear what direction any given star is moving. In the case of a blue
shift, the star could be moving directly toward the observer or it might be moving at an angle and
there is no way of knowing which is the case. When astronomers see a blue shift they can tell
that the star has a velocity vector component in the direction of the observer but they do not
know what the velocity vector components in the other two directions are without further
assumptions. The benefit of focusing on a spiral galaxy is the elimination of one possible vector
component (the direction perpendicular to the disc) which enables the astronomer to focus on
figuring out the component in the direction of the disc.
There is no way to measure the velocity of stars in any direction other than the direction
toward or away from the observer because the only tool we have for measuring velocity is the
Doppler Effect. Thus, the goal of the astronomer is to find all the stars that are moving toward
and away from us with no other direction. The way to do this is to look at all the stars in a region
and find the ones with the greatest red shift. If the stars are all moving at approximately the same
velocities and if the largest red shifts come from the stars that are moving directly away, then
those are the stars that we focus on in order to do science.
In the picture below, scientists would focus on one small section smaller than the subsections within G and find the highest red or blue shift and then estimate that other stars at that
distance from the center have approximately the same velocity.
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The Problem
The problem with using the stars with maximum red shift at some orbital distance to
determine the speed of all stars at that orbital distance is the Binding Velocity. The Binding
Velocity (BV) is the velocity that every orbiting body must have in an expanding universe to
maintain a constant distance from a gravity source. This BV manifests as a vector component of
velocity for any orbiting body in the direction of the center of gravity with a magnitude equal to
the value of the recession velocity (Vr) calculated by the Hubble Equation Vr = Hd where d is the
distance between the orbiting body and the center of gravity.
If each orbiting star has a velocity vector component in the direction of the center of its
galaxy by default due to the nature of the universe, then it is impossible to select a star from a
galaxy such that the star has no velocity vector component in the direction of the center of
gravity.
In other words, if a crucial step in the process of calculating galaxy rotation curves is
selecting out stars with no vector components in any direction other than toward the observer,
then this step is impossible and the calculation process for finding velocity vectors of stars in
other galaxies is intrinsically flawed.

The Solution
The solution to the problem of Binding Velocity (BV) messing up velocity vector
calculations is to account for BV. The first step is acknowledging that the highest values for
Doppler Effect will occur at points in the orbit of stars that do not correspond to the farthest point
in their orbits.
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The picture above uses greatly exaggerated angles to give you an idea of what I am
talking about. Remember that we traditionally calculate the physics of distant galaxies using
static coordinate systems but each galaxy exists in an expanding coordinate system which means
that, until an expanding coordinate system is used routinely, a translation will be needed to
convert the expanding coordinate system of reality into the static coordinate system routinely
used by physics. The motions of orbiting bodies will be affected by this translation.
In the picture above the binding velocity vector always points toward the center of
gravity and this vector increases in magnitude as the distance between the star and the center of
gravity increases. The left and right sides of the picture illustrate different aspects of the
problem.
On the right, the three stars would be assumed to be on the horizontal line passing
through the center of gravity but their actual positions are shown in the picture. The red vector
component is the velocity vector component tangential to the line at that point. The purple line is
the measured velocity vector. Note that the measured velocity is longer than the tangential
velocity vector and that the point is not at the outer point of its orbit as assumed by astronomers.
In all cases, the BV changes the direction of actual momentum resulting in estimation
which are more and more incorrect as the distance from the center of gravity increases.
The result of these incorrect assumptions is observed orbital velocities which are higher
than the actual orbital velocities in all cases but with an increasing over-estimation of orbital
velocity of any given star the farther out it is from the center of the galaxy.
The combination of observational mistakes of vector calculations and the physics of
binding velocity on orbital rotation speed would theoretically drastically reduce the need for dark
matter in our universe as an explanation for observed phenomenon.
Furthermore, due to the distances between galaxies the effect would be greater for
calculations of rotation curves of galaxy clusters.
Experiment 3
This experiment is essentially the same as Experiment 1. If you create a simulation of a
galaxy in an expanding coordinate system you get Experiment 1. If you use this to take
hypothetical measurements of the red shifts of the stars in the galaxy the degree to which the red
shifts, locations of stars, and orbital velocities could be miscalculated should become apparent.
The purpose of this experiment would be to figure out the equations needed to translate
the physics of an expanding universe into a mathematical model of a galaxy that uses a static
coordinate system.

Conclusion
This chapter introduced the concept of Binding Velocity (BV) which is the logical
explanation for gravitational binding in an expanding universe. BV is simply a velocity vector
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component in the direction of the center of gravity for the gravitationally bound system equal in
magnitude and opposite in direction to the Hubble Flow. In other words, if the Hubble Equation
says that the distance between an object in a stable orbit around a central point and that central
point is increasing at a rate of some distance per second, the object has a binding velocity exactly
counter to that Hubble Expansion which keeps the orbiting body at a constant distance from the
center of gravity at equilibrium.
The prevailing theory in the scientific community as of today (early 2019) is that the
expansion applies a force to matter but gravity overcomes that force. The problem with this idea
is that the mechanism of Metric Expansion of Space (MES) is only the creation of space and any
ability to apply force to matter is expressly prevented by the Doppler Exclusion Principle. The
MES cannot physically influence matter according to this principle which means that matter is a
passive witness to expansion. MES certainly sets the conditions of space in which matter
operates and this was most evident in the early universe but even now, the MES increases the
distance between every star in every galaxy and the center of that galaxy and the star’s BV
counteracts that distance.
The existence of BV explains, at least in part, the flat rotation curves of galaxies. First,
the BV adds a component of momentum previously unaccounted for, meaning that the vector
calculated for orbiting bodies is not the actual vector in expanding space. Second, the velocity
values measured might be inflated due to the impact of BV on the vector of stars as observed by
humans meaning that the actual values of a rotation curve may be lower than those calculated
using present techniques which do not account for BV or use and expanding coordinate system
in their model.
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Chapter 8: The Balloon Model
The characteristics of the Metric Expansion of Space (MES) are difficult to understand
because they are difficult to picture in one’s mind. For this reason many people who present the
ideas of theoretical physics to “the masses” who do not have the mathematical background
needed to understand the model the way physicists in the academic field understand it use the
“balloon analogy” to present it in a way the viewer can picture.
For example, here is a link to one such presentation.

Definition: The Balloon Analogy
The Balloon analogy compares the Metric Expansion of Space (MES) process in our
universe to the MES process of the surface area of a balloon as it expands.
The metric expansion of the surface area of a balloon is probably the easiest example of
MES to imagine and use as a model. It would be possible to use the metric expansion of the
surface of an object as it gets heated or the volume of space within a solid as it gets heated as the
analogy for the metric expansion of space in our universe but it would be more difficult and less
educational. Recording a surface experiencing expansion through heating is more taxing than
recording a balloon as it gets inflated and the simplicity of the balloon inflation process helps
keep the focus on the expansion.

Using the Balloon Analogy
The balloon analogy is generally applied as follows:







If someone inflates a balloon, the surface area of the balloon increases. Similarly, the
volume of our universe is increasing.
The distance between two points on an inflating balloon will increase faster the
farther apart they are. Similarly, the distance between any two points in our universe
increases faster that farther apart the two points are from each other.
If you draw a line on an inflating balloon and state that the line represents one Unit of
distance, then as the surface area of the balloon increases, the distance between any
two points remains constant as measured by fractions of the line (Units). Similarly, if
you defined a Unit of distance in our universe as the distance between two distant
superclusters then, using that scale, the distance between all distant superclusters
would remain constant. (This is currently called a “Co-moving coordinate system”
but I think adopting an expanding coordinate system should be standard practice and
that the special name should be given to the non-expanding coordinate system.
If you select a specific area of balloon surface and another area much smaller, the
volume of both areas will double at exactly the same time. Similarly, if you select to
dissimilar volumes of space in our universe, they will both double in volume at the
same time.
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The balloon analogy is not just a useful analogy helpful for teaching children about the
science of the Big Bang. Rather, it is one of the only ways to replicate the mathematics of MES
in our universe.
More interestingly, the analogy can be pursued further in ways that would give teachers
of the Big Bang theory sensations of extreme discomfort:






If dots are drawn or objects are glued on the surface of the inflating balloon in a
homogeneous distribution, the distribution will remain homogenous to the degree that
the balloon is spherical. This analogy will have to wait.
A perfectly spherical balloon would have no boundaries. Our universe has no
boundaries that we have found. The Cosmic Microwave Background Radiation
(CMBR) is the farthest back in time that we can ever look and that has no boundary.
We will never see a boundary unless the CMBR suddenly changes in some direction.
If a perfectly spherical expanding balloon has a coordinate system drawn on the
surface (the globe for example) then objects in that coordinate system never move in
the direction of that coordinate system as the balloon expands. For example, if
London is a point on a spherical balloon depicting the globe then as the globe inflates
(and the center does not move) the velocity vector of the motion of London is
perpendicular to the Latitude/Longitude

If the balloon analogy is carried to its conclusion that would imply that the universe is on
the surface of some sort of sphere which is expanding in some sort of space. This conclusion is
not the intent of most of the people who use this analogy. The standard model does not include
any ideas about our universe expanding with a velocity vector perpendicular to all the directions
of any coordinate system we could build to describe our universe.
In contrast, the 4D Balloon Theory found in the next few chapters of this paper does
argue that the universe is on the surface of a four dimensional expanding hypersphere with an
elastic surface similar to that of a balloon. However, that is for later.
The interesting fact at this juncture is that the Standard model is not equipped to dispute
the logical conclusion of the balloon analogy in an extremely strange and important way.
The standard model has no definition for the application of the term “dimension” to
Physical Reality.
For example, the balloon analogy works by modeling the events that happen in the three
spatial dimensions of our universe on the two dimensions of the surface of a balloon. The term
“dimension” as it is used in this sentence is undefined according to the standard model.
If you go to a movie theater and watch a movie on the screen the movie projection has
two dimensions (height and width). A 3D movie uses glasses and two separate movies to allow
your eyes to calculate the distance between your face and objects in the movie adding a third
dimension to the experience. Do you understand the concept of “dimension” as it is used in this
paragraph? I suspect yes. Furthermore I cannot imagine a professional physicist not
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understanding. However, the term “dimension” as it is used in this paragraph is undefined
according to physics.

Dimension and the Balloon Analogy
Most first time readers are probably wishing that I would hurry up and justify my
preposterous claim about the term “dimension”, but that is the topic of the next chapter which
makes this chapter a bit difficult for both the writer and the reader.
This chapter is about the balloon analogy which is both extremely helpful and completely
outside the boundaries of physics if the physical application of the term “dimension” is currently
undefined in physics. This is the reason for the love/hate relationship most educators have with
the analogy.
Please re-read this chapter about the balloon analogy after reading the next one about the
term “dimension” because the logical thread that started in chapter one on the subject of
universal red shift naturally passes through the subject of the balloon analogy and on to the
details of the 4D Balloon Theory. The subject of the term “dimension” is tragically in the way.
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Chapter 9: Definition: Dimension
If you look up the term “dimension” in the dictionary you will find that the term has
several definitions. The definition associated with physics describes the units of measurement
such as seconds and kilograms because dimensional analysis is important to the work of physics.
However, the definition of the term “dimension” that is relevant to this paper is the one
that defines the term as it is used in the following short paragraph:


The balloon analogy compares the two dimensions of the surface of a balloon which
has three dimensions to our universe which has three dimensions apparently on the
surface of an objects which has four dimensions. No such object (with four
dimensions) has been seriously hypothesized in the standard model so the
fundamental nature of the balloon analogy causes its users grief.

The definition of the term “dimension” as used in the above paragraph is the focus of this
chapter. If this paper is correct then the term “dimension” is the point of failure of Einstein’s
Theory of Relativity.

Mathematical Definition of Dimension
In mathematics a “dimension” could be defined as one axis of a coordinate system.
Coordinate systems are crucial to both mathematics and physical science. In this paper
the concept of the coordinate system has been used extensively. The concept of vectors has been
used as well and this is a term used best within the context of a coordinate system.
In mathematics coordinate systems are used for everything. Every graph ever plotted uses
a coordinate system from rainfall per year in environmental science to profit per quarter in
business. Anything you can imagine doing to a coordinate system has been done by mathematics
from rolling it into a tube to twisting it into obscene shapes.
The dimension is part of every coordinate system and the term, in its mathematical
context, is extremely robust and well understood.
In physical science, coordinate systems are used to describe physical reality. A coordinate
system is built for every physics problem and the globe has been described by the
latitude/longitude coordinate system for a long time. Coordinate systems serve a central role in
both the day to day work of physicists doing physics and to the application of physics in the real
world including anything involving rockets and satellite technology.
Physics and mathematics are inextricably intertwined due to the usefulness of the
coordinate system when applied to physics. The concept of dimension is part of the concept of
coordinate system and has thus been part of physics for centuries. Every physicists understands
the concept of dimension. The dimension lies at the foundation of every professional physicist’s
understanding of physical reality because the physical description of physical reality and the
mathematical model of physical reality are, together, the core of the physicist’s world.
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I am not a physicist. I am a Natural Philosopher and a Dimension Scientist and for me,
the physical description of Reality is separate from the mathematical model. It is for this reason
that I was able to see that the term “dimension” in the physical description of Reality was
undefined.

The Genesis of Dimensions
The term dimension originated as a mathematical term. The quintessential application of
the term “dimension” is the Cartesian Coordinate System which uses some number of coordinate
axes in Euclidian space to define the position of points in a space with that number of
dimensions.
Euclidian space is another way of saying flat space or space that does not curve. The
most common example of non-Euclidian space is the coordinate system of the globe which
follows the curve of the sphere we live on. In school we learn the geometry of things like
triangles using Euclidian space but the rules are different in non-Euclidian space. For example,
you can draw a triangle on a sphere such that the sum of the angles within the triangle add up to
more than 180 degrees. The most common example is a triangle drawn with three 90 degree
angles which sums up to 270 degrees.

Time and Dimensions
Time has long been used as one dimension of coordinate systems in physics and other
physical sciences. Actually, every field of research imaginable uses time as a coordinate to plot
the change in variables over time. I got a bachelor’s degree in sociology (for reasons I will not go
into here) and even sociology (the quintessential “soft science”) plots things like income
inequality over time on graphs. I recently got my Masters in Business Administration (MBA)
because there is no money in sociology (unless you become a teacher and create more
sociologists much like a multi-level marketing business [pyramid scheme]) and modern business
practice loves plotting financial variables (such as units sold) over time to try to plan for the
future.
Einstein took the practice of using Time as a Coordinate to a whole new level and the
result was the Theory of Relativity which treats both time and space as relative with respect to
each other. He did this by recognizing that Maxwell’s Equations implied an invariant speed of
light. The Theory of Relativity essentially came from Einstein’s understanding of four equations.
Relativity was born in a mathematical womb as a mathematical model with definite ties to
physical reality. However, in the process of creating Relativity Einstein tied space and time
together, Einstein made a mistake.
Einstein was a Top Shelf, First Rate, Master Class, genius of his art and absolutely
nothing in this paper is meant to diminish his status. Einstein’s mistake was so small that in
wasn’t caught in the almost century of physicists other than Einstein that worked with Relativity.
Einstein (and everyone else) never defined the term “dimension” in physical terms.
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Mathematics vs. Physical Science
Math and physical science are intertwined in modern academic study for good reason.
However, for the moment it is necessary to separate the two.

Definition: Physical Science
Noun: The description of Physical Reality.
Verb: The act of studying Physical Reality in order to add to (n) Physical Science.
(Example: “Helen is doing Physical Science by studying the motions of argon gas molecules at
zero gravities.”)

Definition: Mathematics
Noun: The logic of numerical relationships.
Mathematical Science (Noun): The set of all known mathematical relationships.
Mathematical Science (Verb): The act of studying the logic of mathematical relationships
in order to add to (n) Mathematical Science.

Mathematics vs Physical Science (Continued)
Mathematics and Physical Science have some crucial differences. Physical science is the
description of the physical world as it presently exists, as it was, and how it may be. Physical
Science is thus constrained by Reality into one concrete form and pursuit of the most accurate
description of that form is the purpose in life of thousands of humans in a variety of fields from
medicine to cosmology.
Mathematics is no less rigid than physical science because the logic of the relationships
between numbers is absolute. 2 + 2 = 4 on Earth, on every other planet in the universe, and
everywhere outside the universe because that is the logic of numbers. Of course mathematics is
much more complex than simple arithmetic but all of mathematics is born from the act of
counting.
Mathematical Science and applied Mathematics operate by creating mathematical models
and then changing the mathematical models according to the rules of numerical logic. Physical
Science uses Mathematics by taking a physical description of a scenario and translating that
physical scenario into a mathematical model using measurements.

Definition: Measurement
Noun: A physical property of some aspect of physical converted into a number through
the act of counting.
Verb: The act of counting a physical property of some aspect of physical reality using
some previously defined unit.

Definition: Unit
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Physical Science: (n) A defined numerical amount of some physical property. The
(length), (time) and (mass) are the three fundamental unit types in physics and the units for these
unit types can be defined many different ways. For example, a unit of length can be meters, feet,
inches, light years, or megaparsecs.
Mathematics: (n) A defined numerical amount which corresponds to some variable
within a mathematical model.
The purpose of a unit is to translate physical a physical description of Reality a
mathematical model. Length, time, and mass the three units that make up force as described by
Newton’s Second Law where the force on an object is equal to the mass of the object times its
acceleration (F = m x a) where acceleration is the change in velocity (length per time) every time.

Kilograms (kg), meters (m), and seconds (s) are the most common units in physics but if
other units are used the physics does not change. These units are called dimensions in physical
science and dimensional analysis is used in physical science to make sure that physical
measurements are correctly input into mathematical models.
Applying Mathematics to Physical Science
Mathematical models are a core component of Physical Science because they work! If
NASA wants to deliver a payload to Mars they take Physical Science’s description of physical
reality, convert it to a mathematical model. Measure every applicable variable including the
trajectories of Earth and Mars, input those variables into the mathematical model, and then run
the model using different independent variables (factors under the control of NASA such as
launch speed and launch time) to arrive at a solution which allows them to predict a successful
landing of the payload on Mars.
Note the steps in the process:
a) Physical Science: Describe the physical principles of our universe (thanks
Newton!)
b) Mathematics: Build a mathematical model of the physical principles of our
universe (thanks again Newton!)
c) Physical: Measure the variables of Physical Reality.
d) Mathematical: Input those variables into the mathematical model.
e) Mathematical: Manipulate the mathematical model according to the rules of
Mathematics (numeric logic) to achieve the solution for the independent variables
that achieves the desired outcome according to the model.
f) Physical: Apply the calculated values to the physical launching of the rocket.
If all the measurements are correct if all the mathematical models are correct, events
occur as predicted by the model. However, it is important to see that the physical and
mathematical aspects of the project are separate and intertwined only through translations. The
physical description of general physical properties is first translated into a general mathematical
67

model. The specific description of physical reality of the variables in the case at hand are then
translated into numbers through measurement converting the physical description into a
mathematical description of these variables. Finally, the output of the mathematical model is
translated back out of the mathematical model and into a physical description of the scenario
which would produce the desired physical outcome (landing the payload on Mars).
Negative Magical Pink Ghost Unicorns
The purpose of all this is to show that there is a line of demarcation between Mathematics
and Physical Science. The two fields are intertwined but separate and Mathematics is the tool of
Physical Science.
Imagine, as a thought experiment, that you tell a Mathematician and a Physical Scientist
the following:
Four Magical Pink Ghost Unicorns walk into an empty building with no other way out.
Then seven Magical Pink Ghost Unicorns leave that empty building with no other way out. How
many Magical Pink Ghost Unicorns remain in that building with no other way out?
The mathematician considers the problem and replies: 4 + 0 – 7 = -3 so negative three
Magical Pink Ghost Unicorns remain in the building with no other way out.
The physical scientist considers the problem and replies: I do not know of any evidence
that Pink Unicorns exist. Furthermore, magical creatures and ghost creatures have never been
observed (to my knowledge) and I don’t even know what that would look like. If you can show
me these creatures I would very much like to see for myself if they exist. (The idea of negative
creatures is not important compared with these other considerations.)
The point of this thought experiment is the constraint of observation on Physical Science
and the lack thereof on mathematics. Mathematics focuses only on the mathematical
relationships between the numbers and the physical properties of the units matter only insofar as
they are described by the mathematical models. From the perspective of a mathematician, a
Magical Pink Ghost Unicorn is just a variable (u). Mathematical Reality and Physical Reality are
connected only by the act of translation.
One Strange Translation
Physical Reality exists before a mathematical model in nearly every case. Children
interact physically with the world before learning to count. Physical Scientists make physical
observations before trying to model those observations using mathematical models. In most
cases, the physical objects and physical processes are well defined before being translated into
mathematical models. In some cases, such as fields, mathematical models are built for
observations without clearly seeing the physical mechanisms driving the process. The result is a
blank space in physical science where we can mathematically describe events without being able
to physically describe them. In each of these cases, it is understood that a physical description
exists but it has not yet been found and it is the role of physical science to eventually fill that
gap.
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In the case of the term “dimension” something new happened. Einstein found that events
in Physical Reality were predicted most accurately by a mathematical model which used time as
one of the coordinates in a coordinate system. He came to this insight using his analysis of
Maxwell’s Equations. In other words, Einstein made vast improvements on our mathematical
model of Physical Reality and explained how these models impacted our description of Physical
Reality the best that he could.
However, there was one word that Einstein used as part of his mathematical model of
physical reality which got transported into the Realm of Physical Science without translation and
that word was “dimension”.
Everyone in the academic field of physics knows the meaning of the term “dimension”. It
is a mathematical term relating to coordinate systems. Everyone else, if they make a little effort,
understands the meaning of the term “dimension” because it is fairly simple and relates to the
relative positions of objects. Generally no one seems to feel the lack of a robust Physical Science
definition of the term “dimension” because everyone basically understands.
Edwin A. Abbot wrote a book called Flatland which is all about the physical meaning of
the term “dimension.” In this copy of Flatland variations of the word “mean” are used 77 times,
the word “dimension” is used 96 times. The book is a brilliant work and was the introduction of
many to the logic of dimensions. However, the term definition was not used once. If Edwin A.
Abbot had defined the term dimension in physical terms back in 1884 when the second and
revised edition of the book was published Einstein’s Theory of Relativity might have described a
different universe.
The physical definition of the term “dimension” basically takes the mathematical
definition of the term as it relates to coordinate systems and applies it to physical reality. This
process imposes the constraints of Physical Reality upon a term which has no such constraints in
the field of Mathematics. These constraints of Physical Reality on the term “dimension” were not
applied to the term by Albert Einstein nor were they applied to the Einstein’s description of
Physical Reality. The result was a mathematically brilliant model of Physical Reality that makes
no sense intuitively.
The Theory of Relativity was strenuously opposed by scientists at the time it was
proposed because it describes a universe that doesn’t make sense. Similarly, the Big Bang
Theory was strenuously opposed in its time because parts of the theory sound like nonsense.
Both were validated due to experimental evidence. However, the problem with accepting
experimental evidence for a theory born from Mathematics is that the only part of the theory that
is correct might be the math.
In other words, even if the math works the translation from mathematical model to
physical description could be wrong. In the case of Einstein’s Theory of Relativity and every
other theory that uses Relativity, the math works but the description of Physical Reality is
incorrect.
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Einstein’s Theory of Relativity and every other theory which uses the term “dimension”
is incorrect because, constrained by Physical Reality, the term “dimension” cannot accomplish
the tasks required of the term by Theoretical Physics as a field.
Experiment 1
a) Define the term “dimension” such that a child could understand without using any
mathematical concepts.
b) Describe how 3D glasses work to make the 3D movie experience different from
traditional movies using the term defined in (a) without using any mathematical
concepts.
c) Use that definition of the term to explain how time is a dimension and how spacetime is a thing without using any mathematical concepts.
d) I hypothesize that it cannot be done.

Time as a Dimension
Time has long been used as a dimension of coordinate systems such as profits over time
or rainfall over time. However, in each of those examples there was another non-spatial
dimension (profits and rainfall.) It is possible to use a great many non-spatial variables in a
coordinate system, but when physically modeled each is represented as length on a graph. In
Mathematics time can easily be used as a dimension but so can:








Profits
Rainfall
Heat
Hardness
Attractiveness
Smell Value
Emotional Desirability

The rules of Mathematics allow any variable (within certain numerical parameters) to be
used as a coordinate axis on a graph. This is not the case with Physical Reality.
Thought Experiment: The Ten Dimensional Cheeseburger
Imagine that you buy a cheeseburger and then study it over time using a coordinate
system with 10 variables (axes) as it sits on a plinth.









Latitude
Longitude
Elevation
Time
Heat
Hardness
Attractiveness
Taste Value
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Smell Value
Emotional Desirability

You could plot ten different variables over time on a ten dimensional coordinate system.
The first variables three are the spatial dimensions of the cheeseburger. The second three
variables are physical non-spatial variables. The last four variables are non-spatial, non-physical
variables. Mathematically, all variables are equal in that they are simply numbers associated with
variables. This cheeseburger, from the mathematical perspective on this thought experiment,
exists in 10 dimensional space.
From a Physical Science perspective the first six variables are relevant to physical
science and the last four are not.
Of the ten variables, only the first three are spatial dimensions.
How many dimensions does the cheeseburger have in physical Reality? Is it a 10
dimensional cheeseburger, a four dimensional cheeseburger, or a three dimensional
cheeseburger? The answer is that the thought experiment was never about the dimensions of the
cheeseburger be rather about the dimensions of the space.
Did you notice that Physical Reality gets pretty fuzzy when dealing with non-spatial
dimensions?
Physical Definitions
This is the final step before defining the term “dimension” in physical terms for use in
physical science.
Physical Science involves only physical concepts which can be defined with physical
definitions. A physical definition, at its essence, involves pointing.
What is a tree? Well that, that, that, and that. Those things that I just pointed to are trees
and anything that has properties in common with those things are also trees. Any physical object
can be pointed at.
Concepts without physical existence can be physical if you can point at them. That right
there is a space. A space (as a concept) has no mass or energy and yet the physical universe is
full of space. A direction is not a physical object but you can point in a direction. All of physical
science is built from physical definitions.
A number is a noun in Mathematics but an adjective in Physical Science. I can point at
four seeds but I cannot point at a 4. A coordinate system is a noun in Mathematics but nothing in
Physical Science because it is impossible to point at a coordinate system in physical reality. A
coordinate system can be established in the mind of a scientist or group of scientists and they
could think and talk as if there were a coordinate system in the room but that is a mathematical
model imposed on physical reality which exists only in the mind(s) of the scientist(s).
A coordinate system can have a non-spatial dimension because why not? A coordinate
system can be curved and therefore have curved dimensions because sometimes a curved surface
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might need to be described with a coordinate system and there is no reason not to curve the
coordinate system to accommodate the mathematics of motion in a non-flat environment.
Euclidian geometry is so last millennium am-I-right?
Coordinate systems do not exist in physical Reality. A dimension is not an axis of a
coordinate system in physical Reality because coordinate systems do not exist in physical
Reality. In physical Reality, the term “dimension” refers to something you can point at (or a
direction you can point IN).
What is a dimension?

Physical Definition: Dimension
A dimension (noun) is a type of direction such that every direction of that type points in a
direction perpendicular to (or sharing no vector component with) every other direction of that
type. (/end)
According to this definition you can point in any direction and label that direction a first
dimension. However, if you want to point in a second direction of the type “dimension” then the
second direction must be perpendicular to the first. If you decide to point in a third direction of
the type “dimension” then that that third direction must be perpendicular to the first and second
dimensions, pointing away from those two directions and sharing no vector component with
those directions.

Physical Definition: The Fourth Dimension
The fourth dimension is a direction away from three other dimensions. (/end)
The fifth dimension is a direction away from four other dimensions. And so on. It is
really that simple.

Why Does Dimension (N) Matter?
The physical definition of the term “dimension” is of crucial importance at exactly this
time (2019) in the course Physical Science only because it is the key to a (hopefully the next)
scientific revolution in theoretical physics. First, this definition occupies a space formerly
unoccupied revealing the flaw in theoretical physics that has tormented curious minds for the last
century. However, the noun “dimension” in not very useful because dimensions do not exist as
discrete objects. There is no “first”, “second” or “third” dimension. Rather, the noun
“dimension” can be used to define the adjective “dimensional” which is a term used to describe
objects and spaces.

Physical Definition: Dimensional
Adjective: Having some number of dimensions (case specific).
Object: An object is (n) dimensional if it extends (occupies space) in (n) dimensions.
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Space: A space is (n) dimensional if it allows freedom of motion (vector components) in
(n) dimensions.
Though Experiment: (n) Dimensional Space
Imagine you had a collection of ten points which you could move around at will. A point
is a hypothetical zero dimensional object which has a location but which occupies zero space.
Imagine all ten points are arranged in a line and touching. This would mean that they would form
a line 10 points long which occupies zero space. Even though 10 points touching each other are
mathematically equivalent to one point, according to the physical definition of the term
“dimension” this arrangement of points would require a space with a minimum of one dimension
because the points are arranged in a way that indicates direction.
If the points are arranged in the form of a triangle then they must exist in two
dimensional space (minimum). The pattern continues without end. The mathematics of the
situation does not matter. All that matters is the number of direction of freedom of motion.
Technicalities
At this time most first-pass readers will be thinking of counterexamples to the definitions
given above and the rules so far expressed. At this point I would like to gather all the
counterexamples and technicalities together into one response.
Example 1
The Earth is a three dimensional object which can described by a two dimensional
coordinate system which can also be expressed as a three dimensional coordinate system and the
surface of the Earth is from one perspective a two dimensional place with objects oriented
according to a North-South-East-West orientation and from another perspective very much three
dimensional. A two dimensional map will get me to my friend’s flat in London but at that point
elevation becomes very important in order to find his floor.
Example 2
A tattoo is a two dimensional marking but it occupies surface area that is curved in three
dimensions and the ink particles occupy space under the skin at varying depths giving the
apparently two dimensional tattoo some very three dimensional characteristics.
Example 3
A sound wave is a pressure wave which passes through molecules of matter arranged in
three dimensions. However, when it hits the ear, nerves, and brain is appears to be a one
dimensional string of values and microphone records sound as a string of notes and plays back
audio as a string of notes though if the notes are recorded on a vinyl record they are arranged in a
two dimensional spiral shape of notches which are holes that are perpendicular to the spiral
shape making everything apparently three dimensional.
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Example 4
The motion of a car is one dimensional because it only goes forward and backward.
However, by turning the wheel I have two dimensions of freedom of motion. Furthermore, when
the car is stopped it has no freedom of motion in the vertical direction but when I drive up a hill
the car moves in a direction with a vertical vector component.
In all these examples, objects appear to have different dimensionalities depending on
their context and this represents a problem. However, when contemplating physical dimensions
there are three principles to keep in mind. Those are Effective Dimensions, Surface, and
Absolute Dimensions.
Effective Dimensions
A train, in the context of the track, can go only forward and backward. This effectively
puts the train on a line with one dimension of freedom of motion. The track is constrained by
gravity to two dimensions of freedom of motion in that track placed over empty air and
unsupported will find the ground. Gravity removes the vertical direction of freedom of motion
for placement of the track resulting in two effective dimensions of freedom of motion for
building the track. However, the track does move up and down hill so technically it has three
dimensions of freedom of motion through space.
The location of a train can be described as some distance down a track from its origin,
some distance from the origin using latitude and longitude (NSEW), or a three dimensional
coordinate system.
The concept of coordinate system is useful. In any given context what is the ideal number
of spatial dimensions you would use to describe the system in question? That number is the
effective dimensions of the space or object.

Physical Definition: Surface
Noun: The outer layer of points of an object.
The surface of an object, by definition, excludes all the inner layers of points effectively
removing a dimension from the object. For example, the surface of my body defines a region
which does not include a heart. The surface of the Earth excludes the core.
In other words, a surface is the (n) dimensional outer layer of an (n + 1) dimensional
object.
A tattoo is comprised of ink on the surface of a person. The tattoo ink might be under the
skin but if a particle of ink is too deep to be seen, it is not part of the tattoo. If a particle of ink
sits behind another particle of ink such that the former ink particle cannot be seen due to
obstruction by the latter ink particle, then that first ink particle is not part of the tattoo. The tattoo
is not the ink it is comprised of but rather the image made by the light bouncing off that portion
of the body. An image, as seen by the human eye, is two dimensional because we only see the
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light that bounces off a surface and because the portion of the eye that captures light is another
surface.
Wherever there is a curved coordinate system that describes physical Reality, there is a
curved surface. A physical dimension cannot be curved because what could curve it? A curved
physical dimension is not a meaningful concept because a physical dimension is simply some
direction away from all other directions. As soon as you curve a dimension you cause it to have a
direction in common with other dimensions which is in direct conflict with the physical
definition of dimension. Thus a curved coordinate system that describes physical Reality does
not represent a curved physical dimension.
Wherever there is a curved coordinate system that describes physical Reality, there is a
surface constraining freedom of motion. The latitude/longitude coordinate system of the globe
works because gravity works in conjunction with the surface of the globe to limit freedom of
motion. In the absence of gravity the coordinate system would have no value.
Wherever there is a curved coordinate system that describes physical Reality using (n)
dimensions, that coordinate system is the substitute for a flat coordinate system with (n + 1)
dimensions. The latitude/longitude coordinate system of the globe can be replaced with a three
dimensional coordinate system with greater accuracy. Not only does a three dimensional
coordinate system deliver altitude increasing the accuracy of the coordinates of an object, but it
also accounts for the motion of the planet on its axis, around the sun, and around the center of the
galaxy meaning that mathematical models of physics are more accurate the more spatial
dimensions you use to model physical Reality.
Dimensions in the Standard Model
According to String Theory there are something like 10 or 11 dimensions. Most of these
dimensions are curled so that they are hidden and do not affect our daily lives. According to
Relativity there are four dimensions which are the three spatial dimensions and time. However,
none of these are physical dimensions.
The curled dimensions of String Theory are not physical dimensions because physical
dimensions cannot curve. Surfaces can curve but surfaces and dimensions are not the same thing.
Dimensions are not physical objects so they cannot be influenced by physical objects. Thus,
curved dimensions do describe the coordinate systems of the mathematical models used to
describe curved surfaces in physics, but those curved dimensions are part of the mathematical
model rather than the physical description of our reality.
String theory is not part of the Standard Model but the definition of dimension used by
string theory has not been rejected as absurd and many physicists hope that String Theory will
one day become part of the standard model. For this reason I consider the use of the term
“dimension” found in String Theory to represent that of the Standard Model.
The time dimension of Relativity is not a physical dimension because non-spatial
dimensions cannot be physical dimensions. A physical dimension is a direction and nothing
more. It is a direction of extension for an object and a direction of freedom of motion of a space.
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A physical dimension is not a direction in space but rather a direction of space. Time works as a
dimension in the coordinate system physicists use to describe our universe. This is a thing which
must be explained. However, there must be that explanation because saying that time is a
dimension in physical reality is not a meaningful statement because there is no definition of
“dimension” that can support that statement.
Minkowski Space and a Smart Sister-in-Law
I posted a link to a previous iteration of 4D Balloon Theory on facebook some time ago
and the one intelligent response I got was this:
Natalie Patry I read it a few times thanks for posting. I'm not a physicist or close by just wondered how
this placed with Euclidean / non-Euclidean geometry and Minkowski space theory? Because they differ from
Einstein in their treatment of time being the 4th dimension, I wondered if your theory drew from that/developed it
further in anyway or was proved by any of the math associated?

I was very impressed by this question because it strikes at the heart of why the definition
of “dimension” matters. Minkowski space is another term for four dimensional space-time where
time is one of the four dimensions. Space-time is an integral part of the standard model and if
anything were to happen to the concept of Minkowski space then physics as we know it would
break.
Minkowski’s work on his theory of space inspired Einstein to develop his General
Theory of Relativity. It is a core component of the Standard Model.
However, Minkowski Space cannot describe physical Reality because it used a definition
of dimension which allows for non-spatial dimensions (time). It can only describe a
mathematical model of physical Reality which is extremely accurate in its predictions.

Observation: The General Theory of Relativity and many other theories
based on relativity have together resulted in a mathematical model of physical
Reality which makes extremely accurate mathematical predictions.
It must be noted that the accuracy of the predictions of General Relativity and many other
theories in the standard model serves as evidence that something is correct within the
mathematical models.
Furthermore, String Theory is a mathematical model of physical Reality which explains
the values of various physical constants in physical Reality to an unprecedented degree.
Finally, the Big Bang Theory predicted the existence of the CMBR and the CMBR was
found. There is lots of mathematical supporting evidence for everything presently accepted by
the Standard Model (and String Theory which everyone wishes could be part of the Standard
Model.)

Who Am I to Disagree?
I, Tim Patry the author of this paper, have used extremely basic definitions and logic to
argue that the Theory of Relativity, the Big Bang Theory, and String Theory are all wrong
76

because the definition of the term “dimension” used by these cornerstone theories of the
Standard Model cannot be applied to physical Reality. It seems absurd especially because I have
no degree in physics and my only claim to specialized knowledge is an interest in the physical
concept of dimension and a theory I have worked on for nearly two decades. Compared to the
total hours put into the standard model by other scientists in the same time-frame that is nothing.
I agree that it does seem absurd. However, it is not as bad as it seems.
Mathematics is the language of physics. This has been the case ever since the term
“dimension” was introduced as a core component of physics. All the physics since General
Relativity has been work toward improving the mathematical model of physical Reality and a
mathematical model has emerged, birthed from Einstein but built by the entire community over
the decades, which is both elegant and powerful.
I will not break that mathematical model. The math works even though the description of
physical reality based on the mathematical model doesn’t work. My expectation is that the
mathematical models we have will become part of my 4D Balloon Theory because those models
are all part of the theory in their own way.
So, to answer my Sister-in-Law’s questions, Minkowski Space and non-Euclidian
geometry are essential components of the mathematical model that describes our universe and
that will not change. Only the physical description of Reality will change but that was never
really the focus of physics for the last century anyhow.
Time is not a dimension of physical Reality. However, time is a dimension of the nonEuclidian curved four dimensional coordinate system that best describes our universe. The
reason for that will be discussed in the next chapter.

Absolute Dimensions
How many physical dimensions exist in Reality and how could we possibly know?
Answering this question will require a discussion of relationships between higher and lower
dimensional objects and spaces.

Definition: Reality
Reality (Noun) is all the space that exists and everything that exists within that space.
The Upper Limit
An infinite n dimensional space could contain (by definition) objects and spaces with
anywhere between n and 0 dimensions. This means that an (n – 1) dimensional object could exist
in an (n – 1) dimensional space and never know that it exists in an n dimensional Reality.
This means that there is no upper limit on how many dimensions exist in Reality. We
know that our universe has three spatial dimensions. I will argue that our universe exists in a four
dimensional space as the surface of a four dimensional object. However, Reality itself could have
14 or more dimensions and we might never know.
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There is no hard upper limit on the number of dimensions of Reality but there are some
boundaries and reasons which make the probability of every additional dimension existing in
Reality lower than the previous dimension.
Dimensional Relationships
What would happen if an n dimensional object existed in (n + 1) dimensional space?
If a 2D flatlander triangle person existed in our 3D space, what would happen? Would
flying air particles bounce off them or pierce them? Would they wiggle uncontrollably in three
dimensions or dissolve as their constituent particles went flying off in their new three dimensions
of freedom of motion?
These are the two key questions. The answer is crucially important to theoretical physics.
(n)D vs (n + 1)D Matter
What would happen if lower dimensional matter touched higher dimensional matter or
vice versa?
From the (n + 1) dimensional perspective, (n) dimensional matter does not exist because
it has no extension into (n + 1) dimensional reality. Imagine squishing an object between your
fingers until your fingers touched. The thing squished between your fingers would be so
perfectly flat it would not exist. If a two dimensional object existed at some point in the room
with you, it would not be in the room because it would take up no space. A lower dimensional
object could not influence a higher dimensional object in any way.
Compared to an (n + 1) dimensional object, an (n) dimensional object does not exist. The
higher dimensional object has infinite mass relative to the lower dimensional object and would
pass right through it as if the lower dimensional object did not exist at all.
If our universe is (n) dimensional and Reality is (n + 1) dimensional then an (n + 1)
dimensional object could move through our universe at any time tearing it to bits.
(n)D vs (n + 1)D Space
If (n) dimensional particles exist in an (n) dimensional space and that (n) dimensional
system of matter and space exists within an (n + 1) dimensional space, what keeps the particles
confined to (n) dimensions? An (n + 1) dimensional space is a space with (n + 1) dimensions of
freedom of motion. A space with one less dimension of freedom of motion must constrain the
motion of particles within that space in some way.
In other words, (n) dimensional particles cannot exist in (n) dimensional space within an
(n + 1) dimensional space without an explanation for the lack of freedom of motion in that last (+
1) direction. There is a constraint on motion.
The only thing I can think of that can constrain the motion of particles in (n + 1)
dimensional space to an (n) dimensional space is the (n) dimensional surface of an (n + 1)
dimensional object. In an (n + 1) dimensional space the only (n) dimensional space is a surface.
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Constraint on the Dimensions of Matter
Reality has (R) dimensions meaning that it allows (R) dimensions of freedom of motion
and objects in Reality have (R) dimensions of extension.
Every space in Reality that has less than (R) dimensions must exist on the surface of an
(R) dimensional object because what else could constrain the freedom of motion of particles to
less than (R) dimensions?

Definition: Space
A space is not a thing in itself. Rather, it is a constraint on the motion of objects. Any
space is defined by its physical boundaries and its dimensionality. For example a cubic meter
box can hold one cubic meter of matter constrained to (n) dimensions of freedom of motion.
If a box holds one cubic meter of argon gas, that gas is constrained in 3D space by the six
sides of the box. However six sides of box will not contain particles with 4 dimensions of
freedom of motion. If Reality has more than three dimensions and (R) > 3 then something else
must be keeping the argon gas particles inside the box.
That something else must be the surface of a four dimensional object. Only the surface of
a four dimensional object is three dimensional. The surface of a five dimensional object of four
dimensional but the argon as particles are constrained to three dimensions.
What happens when the particles bounce against the surface of a four dimensional
object? They are stopped from continuing through the surface. My hypothesis is that an (n)
dimensional object could not survive contact with an (n + 1) dimensional object. I cannot prove
this hypothesis at this time and my theory does not require it, but the conclusion puts some nice
boundaries on the concept of dimensions.
What happens when they bounce away from the object? Some effect keeps them from
continuing away.
RD Matter Hypothesis

If (n) dimensional objects cannot survive contact with (n + 1) dimensional matter and if
(n) dimensional objects can only exist in (n + 1) dimensional space by being on the (n)
dimensional surface of (n + 1) dimensional objects,

Then all matter that exists is R dimensional where R is the number of dimensions of
Reality.
This provides a nice simplification on the possibilities that exist outside our universe. We
are constrained to three dimensions of freedom of motion but if the RD Matter Hypothesis is
correct then we are made out of R dimensional matter which means that, on some level, we
participate in the highest dimensional nature of Reality.
4D Matter Hypothesis
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The 4D Balloon Theory is not dependent on this hypothesis because it is dependent on a
much simpler hypothesis mentioned earlier: (n) dimensional objects cannot influence (n + 1)
dimensional objects. If our 3D universe exists in a 4D space then it exists on the surface of a 4D
object and we already know that the presence of matter curves space and this curvature of space
is the curvature of the surface of a 4D object. If 3D objects influence the surface of a 4D object
then those 3D objects must be made out of 4D matter.
Magic Exclusion Principle
A four dimensional creature interacting with a three dimensional universe would have all
the powers ascribed to a god. It would be omniscient, seeing everything because the 3D universe
would be perfectly flat hiding nothing. The 4D creature would be omnipresent, being everywhere
because it could use two parts of its body to influence two different areas of the universe (or as
many as it had appendages). It would be omnipotent, having unstoppable power, due to the
infinite relative density of a 4D creature relative to a 3D universe.
God, gods, spirits, angels, demons, djinn, ghosts, and every other imaginable supernatural
phenomenon can be explained in terms of 4D creatures interacting with our 3D universe. Rather
than being intangible, a spirit being is super-tangible able to destroy the universe with a touch.
If all apparent magic can be explained using relationships between 4D beings and our 3D
universe, then it is the intellectual right of every sceptic to demand such an explanation from
anyone who makes any claim outside the realm of science.
Definition: Magic
The claim that some EFFECT came about through an UNEXPLAINABLE CAUSE.
Once the cause of some effect is explained, that effect falls out of the category “magic”.
Many things claimed by religion and theoretical physics presently fall into the category
“magic” including miracles gravity.
One does not have to believe that there is a fourth dimension to invoke the Magic
Exclusion Principle. It is only the case that those who cannot explain their effect any other way
may be required to use a four dimensional explanation.
Constraint on the Dimensions of Space
If (n) dimensional objects exist in (n + 1) dimensional space then they are limited to (n)
dimensions by the surface of an (n + 1) dimensional object.
If a coordinate system is curved, it is curved by some effect.
If Reality is five dimensional and we are three dimensional, that means our universe must
exist on the surface of a four dimensional object which, in turn, exists on the surface of a five
dimensional object. If Reality has more dimensions then the pattern continues for every
dimension. If Reality has 11 dimensions then our universe exists on 7 different levels of surfaces.
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It is always possible that another dimension exists, but each level is nearly infinitely less
probable.
Example 1
The best example of a surface on a surface is dust on the windshield of a vehicle. When
dust lands on a windshield it conforms to the 2D surface creating a layer of dust that is
effectively 2D. If you run your windshield wipers that dust is gathered into lines which
correspond to the portion of the wipers in contact with the windshield. The line of dust has
thickness so it is not precisely 1D but the essence of the example is that the process of making a
line in our 3D universe required the 2D surface to arrange the particles into a 2D arrangement
and then a 1D surface on the 2D surface to form those particles into a (mostly 1D) line.
Example 2
Imagine you had 100 marbles floating in a 0G chamber on the International Space
Station. How would you make those marbles form a line? Would you gather them individually
and then just line them up? That might be a start but there is an easy to form a straight line. First
you use a flat 2D surface like the side of a box to eliminate one dimension and then use a straight
object such as a ruler to eliminate the next dimension leaving the marbles in a one dimensional
configuration (a line).
The way to arranged three dimensional objects in three dimensional space into a one
dimensional arrangement is to remove the other two dimensions using a 2D and a 1D surface.
Our universe seems to exist on the surface of a four dimensional object. Is that object on
the surface of a five dimensional object? Probably not. If so, is that five dimensional object on
the surface of a six dimensional object? Probably not. The probabilities seem absurdly small.
Infinite Complexity: Principle
Each additional dimension is potentially infinitely more complex than the one before. For
example, a four dimensional universe is potentially infinitely more complex than a three
dimensional universe. I say “potentially” because Reality might be a five dimensional
hypersphere in an infinite empty five dimensional space and we could never know. However, if a
higher and a lower dimensional space are equally populated by objects, then the higher
dimensional environment will be infinitely more complex than the lower dimensional
environment.
One example of this is the book Flatland which describes a two dimensional space
populated by two dimensional beings. No matter how complex you describe the two dimensional
hypothetical environment, it will still be infinitely simple compared to our three dimensional
universe due to the fact that a 2D environment is flat compared to 3D.
Another example is Mario, the video game. In the original NES, SNES, and Gameboy
games Mario could only move in two dimensions. He consumed objects such as mushrooms and
fire-flowers by touching them and he was damaged by toughing the wrong portions of plants and
turtles. The damage and consuming factors were due to programming, but if a robust 2D theory
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of Mario World particle physics and biology was developed, it would still be infinitely simpler
than that of our 3D universe.
A 4D universe populated by 4D creatures would be infinitely more complex than our 3D
universe. Furthermore, a 5D universe would be infinity squared more complex than our 3D
universe.
Human visual art happens in 2D and 3D. A 3D sculpture represents a 3D object very
well. A 2D image represents what a human sees perfectly. A one dimensional line, no matter
how colorful and no matter how intricate the patterns, has no bearing on how humans perceive
the universe. Similarly, our 3D universe would probably seem too simple to be interesting from
the perspective of a 5D creature.
We already have sufficient evidence of a fourth dimension to at least hypothesize that
Reality is 4D due to Einstein’s Theory of Relativity. At this time there is no reason at all to reach
beyond the fourth dimension to a fifth dimension. All phenomenon in our 3D universe can be
easily explained by the infinite possible complexity of a fourth dimension. That being said, a
mathematical model of particle physics that involves 5 or more physical dimensions should be
taken seriously.

Conclusions
If the definition of dimension found in this chapter is the best physical definition of
dimension science can create, then the standard model doesn’t work and if effectively broken for
the following reasons.
Time is not a Dimension: Non-physical dimensions cannot be defined in physical terms.
Dimensions cannot Curve: A dimension is just a number on a direction and it is not meaningful
to say it curves.
Physical Reality is Four Dimensional at Minimum: The mathematical models of our universe
that work all point to more than three dimensions.
Of these three points, the final point is the foundation of 4D Balloon Theory and should
solve the second point by allowing for curved coordinate systems which describe a curved
surface on a 4D object.
The first point excluding time as a dimension is more difficult because time dilation is
definitely a thing that must be explained by any theory which declares that time is not a
dimension. The foundation of a new theory of time (and time dilation) will be described in the
next chapter which explores our universe as the surface of a 4D object in another universe.
However, for this problem the mathematical expertise of the physics academic community will
probably be needed unless someone gets a head start and works out the mathematics ahead of the
pack.
Final Note
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I, Tim Patry, have no degree in physics and should not be writing a paper that corrects
Einstein. If I am correct then there is an inherent flaw in the way physics is done and has been
done for the last century. I have given this a great deal of thought and found that the flaw in
Einstein’s Theory of Relativity is the definition of dimension and the flaw in academic physics is
the over-emphasis on mathematics and the lack of conceptual separation between mathematics
and physics as academic disciplines. The process of figuring all this out has given me a fairly
negative perspective on mathematics as it applies to physics.
This paper was written by Tim Patry .

However, mathematics will always be a crucial component of physics.
The physical description of physical Reality is infinitely more important than the
mathematical model categorically, because physics is that description. When the logic of
physical reality contradicts the logic of mathematics then physical logic must not be abandoned
or else physics will suffer embarrassment. However, while physical logic is more important than
mathematical logic categorically, I expect mathematics to continue to be over 90% of the process
of doing physics because mathematical models lead to testable hypotheses which are necessary
for the scientific method.
4D Balloon Theory, if it is correct, will make theoretical physics intuitive and easily
understood by those who do not understand advanced mathematics because it will make
theoretical physics pertain to physical Reality rather than just a testable mathematical model. It
will not reduce the importance of mathematics.
For example, I think mathematics will be key to reconciling 4D Balloon Theory and the
Standard model. More importantly, mathematical physics will be needed to make the
mathematical models of String Theory part of the 4D Balloon Theory.
If this theory is correct and accepted by the scientific community, it will increase the need
for mathematical skill and education in physics.
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Chapter 10: 4D Shape
“Matter tells spacetime how to curve. Spacetime tells matter how to move.” –J.A. Wheeler
According to Einstein’s Theory of Relativity, the presence of matter curves space. This
“curvature” of space changes the geometry of space which, in turn, changes the trajectories of
objects moving through that space. Curvature, in this sense, is a purely mathematical concept
which describes the geometry of space rather than anything in the physical universe. According
to the standard model the curvature of space caused by the presence of matter is the
mathematical model of the universe and it does predict the physical motions of physical objects
like galaxies and photons with extreme accuracy.
Make no mistake. The reason that theoretical physicists believe that matter curves space
is that the mathematical model works extremely well.
However, the mathematical model does not describe physical Reality. It states that
something called “curvature” happens to the mathematical model of physics and that “curvature”
results in the physical phenomena that we see including time dilation (to be discussed in chapter
11) and gravity (to be discussed in chapter 12) and provides mathematical formulas to predict the
outcomes of experiments. The standard model does not, however, describe what is physically
happening with anything resembling rigor and if you ask physical questions you will receive
mathematical responses. The reason for the inability of the standard model to physically describe
the curvature of space is the lack of a physical definition of the term dimension.
The physical definition of the term “dimension”, as discussed in chapter 9, is: (N) A type
of direction perpendicular to all other direction of that type.
According to the standard model, the universe is comprised of energy (and matter which
is a form of energy) existing within a four dimensional “spacetime” called “Minkowski Space”.
However, the term “dimension” used to describe spacetime has no physical definition and never
will because time cannot be a physical dimension. As soon as the term “spacetime” is brought
into a conversation, the conversation stops being about physical Reality and changes to the
subject of the mathematical model of physics. For this reason, anyone who attempts to describe
theoretical physics to non-mathematical laypeople experience visible discomfort as they describe
mathematical objects as if they were physical objects.
Scientists use a two dimensional analogy to visually describe the curvature of space.
They compare four dimensional “spacetime” to a two dimensional plane (using the mathematical
definition of “dimension”) and show a three dimensional massive object denting spacetime in
some direction perpendicular to the plane. This “fifth” dimension is never explicitly discussed.
(See below)
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In the above images, a grid is shown to depict a two dimensional coordinate system. A
three dimensional massive object is shown creating a dent in the grid which curves the space.
The implication is that matter actually distorts four dimensional spacetime.
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Furthermore, these images indicate that the curvature of spacetime in the presence of
matter is responsible for gravity. (See below)

According to the standard model, the strength of gravity is depicted by the degree of
curvature in otherwise straight lines. . The distortion of the grid is supposed to depict the
distortion of the geometry of space as the presence of mass changes the geometry of flat
Euclidian space into a curved non-Euclidian space where the distortion of space increases the
closer you look to the surface of the object. The curvature of space due to matter results in the
gravitational field and it is the geometry of space that causes massive objects to attract each
other.
However, this analogy only describes the mathematical model. The physical implications
of the analogy are that spacetime exists in a greater five dimensional reality because, according
to the standard model, the flat plane is supposed to encompass all the space of our universe.
Theoretical physicists are extremely averse to discussing a physical Reality with four spatial
dimensions because the standard model is a strictly four dimensional mathematical model.
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Physical Physics
This paper embraces the idea of a fourth spatial dimension because we have every reason
to believe that physical Reality has four spatial dimensions and a functional physical description
of our universe will require the fourth dimension. Employing a fourth dimensions into the
description of our universe will pull physics fully into physical Reality by describing our
universe in physical terms. This began with the term “dimension” in the last chapter (9) and
continues in this chapter (10) with the subject of “curvature”.
The Standard Model is a mathematical model of physical Reality that describes our
universe as in terms of a non-Euclidian curved four dimensional coordinate system called
“spacetime” or Minkowski space. I see no reason to abandon the standard model as an effective
mathematical tool for mathematically describing the space of our universe. However, the
universe is more than just a coordinate system.
Physically, the universe is a physical place full of physical objects.
According to the physical definition of “dimension”, time is not a dimension because
non-spatial dimensions are mathematical constructs with no equivalence in physical Reality.
Time-as-a-dimension works in the mathematical model and HOW this works will have to be
explained physically but the answer is not that time is actually a dimension in physical Reality as
stated by the Theory of Relativity and implicit in the definition of “spacetime” and Minkowski
space. Minkowski space therefore has no equivalence in physical Reality.
According to the physical definition of “dimension”, our universe is effectively three
dimensional because particles in our universe have three dimensions of freedom of motion.
Furthermore, objects in our universe are effectively three dimensional because they extend in
three measurable directions and a three dimensional object can fully contain another physical
object. However, the standard model provides ample evidence that the space of our universe our
universe curves in the presence of matter meaning that our universe cannot be described with a
flat coordinate system.
According to the physical definition of dimension, any curved (n) dimensional coordinate
system describes the (n) dimensional surface of an (n + 1) dimensional object which would more
accurately be described by an (n + 1) dimensional coordinate system because a curved (n)
dimensional surface can only exist in (n + 1) dimensional space.
If the presence of matter curves space, that means that our universe is on the curved
surface of a four dimensional object and matter make a dent in that surface in the direction
perpendicular to that surface. The direction perpendicular to a three dimensional surface is a
fourth dimension. In other words, the presence of matter creates a physical dent in the universe
physically pushing the surface of the (n + 1) dimensional physical object in some direction.
If our universe exists on the surface of a four dimensional object, then that object exists
in four dimensional space. In other words, physical Reality is a four dimensional place and the
only reason that particles in our universe are limited to three dimensions is the (n) dimensional
surface of an (n + 1) dimensional object.
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The Four Spatial Dimensions of Physical Reality
If physical Reality has four spatial dimensions, then everything we know about our
universe changes as a matter of perspective. This is undeniable and not dependent on any other
idea discussed in this paper. If physical Reality has four spatial dimensions (the “spatial”
characteristic refers to the mathematical definition of “dimension” found in the Standard Model
and indicates that the Standard model is being discussed) then particles within our universe can
move in a direction perpendicular to “spacetime”.
According to the standard model, there is an internal contradiction on this point. I have
read that theoretical physicists see no evidence that “spacetime” might be embedded in a reality
with four spatial dimensions. On the other hand, the standard model allows in its basic
assumptions for the existence of a “wormhole”.

Definition: Wormhole
According to this article at space.com, “A wormhole is a theoretical passage through
space-time that could create shortcuts for long journeys across the universe.
Wormholes are predicted by the theory of general relativity.”
Albert Einstein and Nathan Rosen elaborated on the work of an Austrian named Ludwig
Flamm to create the idea that two black holes could connect to form a path between different
points in “spacetime”. This concept is called an “Einstein-Rosen bridge” but the more common
name, popularized by science fiction, is “wormhole”.
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According to the Standard Model, a wormhole could occur when there are two different
black holes, each in their own separate portions of spacetime. If those two portions of
“spacetime” are parallel and if one black hole curves space “down” while the other curves space
“up” then the two black holes, according to theory, could connect the two portions of space
creating a path between the two regions of space and time.
As a physical physicist, I have many questions when looking at the above picture like:
a)
b)
c)
d)

What can cause spacetime to fold like this?
Why are the two regions of spacetime parallel?
What happens if spacetime is not parallel?
According to this model could some bit of spacetime randomly touch some other bit
of spacetime?
e) What causes the two black holes to point in opposite directions?
f) If a black hole has super dense matter at the bottom and only the existence of this
matter holds the space in its curved state, what happens to the matter when a
wormhole forms and what makes people think they could get past this super dense
matter and out the other side?
However, the most important question is this: If there is a path between two
perpendicular portions of three (spatial) dimensional spacetime and you draw a line through the
center of that path, doesn’t that line point in the direction of a fourth spatial dimension? If the
Einstein-Rosen bridge is accepted as a theoretically plausible component of the standard model,
and one of the fundamental assumptions behind the concept of an Einstein-Rosen bridge is the
existence of a fourth spatial direction perpendicular to the three spatial directions of our universe,
isn’t the existence of a fourth spatial dimension of physical Reality already a component of the
Standard Model?
Furthermore, if the Standard Model’s concept of a wormhole includes a path in the
direction perpendicular to the universe created by the gravitational dents of two black holes, then
Standard Model already implies that matter creates a physical dent in the fabric of space in the
direction perpendicular to the flat three dimensional plane of non-curved space.
Finally, if spacetime is a thing who’s characteristics can be so changed by the presence of
matter that a thing like a wormhole could be built out of spacetime, then it seems clear that space
as we know it is a physical object that exists as itself rather than being simply a region capable of
containing objects.

The Four Dimensions of Physical Reality
4D Balloon Theory unequivocally rejects the plausibility of the wormhole concept as
described by the standard model because that model treats space as some quasi-physical
coordinate system with zero extension in a fourth dimension. In contrast, the physical definition
of dimension indicates that space is the surface of a physical object existing in four dimensional
space. Furthermore, the expansion of the universe indicates that the universe exists on an
expanding object and the homogeneous nature of the universe indicates that the object is a
hypersphere.
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Definition: Hypersphere
“(noun) Mathematics: The generalization of a sphere to more than three dimensions.” –
Dictionary.com
A sphere is a three dimensional shape where every point on the surface is the same
distance from the center. A hypersphere has this characteristic in more than three dimensions. A
four dimensional hypersphere has this characteristic in four dimensions.
In this case the mathematical use of the term “dimension” was compatible to the physical
definition of the “dimension” so the physical definition of the term “hypersphere” is:
(n) Physical: An object with the characteristic of having all points on its surface
equidistant from its center and with more than three dimensions of extension.
Another word for a four dimensional hypersphere is a 4-sphere because it has the
characteristics of a sphere in exactly 4 dimensions of extension. A circle is a 2-sphere (though
“circle” is easier) and a sphere is a 3-sphere though that is redundant as the term unmodified
term “sphere” indicates three dimensions.
Evidence of a 4-Sphere
The evidence indicates that our universe is on the surface of a 4-sphere in the following
ways:
First, our universe is effectively three dimensional because we only perceive three
dimensions of freedom of motion and indicating that if there exist more than three dimensions in
physical Reality, then the three dimensional surface of a four dimensional object is the factor
limiting the motion of our particles to three effective dimensions. This explains the “4” in “4sphere”.
Second, our universe is homogeneously expanding as best demonstrated by the CMBR
which is completely uniform in every direction. If the universe was on the surface of some nonspherical object then there would be regions of space farther away from the center of the object
than others. These regions would appear to expand before other regions which would be apparent
on the CMBR as a few regions of the sky with CMBR that is slightly more red-shifted than
others.
Note: Do not confuse the concept of a 4D hypersphere for the “closed universe” in the
standard model. The two ideas are completely unrelated. A closed universe is depicted as a
sphere in some pictures, but the surface of the sphere in those pictures represents the outer
boundary of the universe as it increases, stops increasing, and then shrinks. In that analogy the
universe at any given moment in time is analogous to a 2D “slice” (or cross-section) of the 3D
sphere. The Big Bang states that the universe has no outer boundary which means that the
“closed universe” analogy has no physical outer boundary and thus no resemblance to a sphere
of any number of dimensions.
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Third, Hubble’s Law states that the distance between any two distant points in the
universe is increasing over time in proportion to the distance between those points at a rate
described by Hubble’s constant (H). However, according to the Big Bang theory distant objects
are not in relative motion and the increasing distance over time proportional to H corresponds to
the increasing volume of the universe rather than relative motion. In other words, two distant
points A and B are at rest with respect to each other having a relative velocity of zero in any of
the directions measured by physics while, at the same time, the distance between them is
increasing at a value of distance per time that has nothing to do with velocity.
From the perspective of a three dimensional model increasing distance over time without
relative motion is apparently the result of volume magically coming into existence in the
universe. If the universe was divided into identical homogeneous cubes and those cubes all
doubled in volume, then volume was created using no physical phenomenon known to science
and without the involvement of matter or energy in any way.
From the perspective of a four dimensional model, the expansion of the universe is easily
explained using the balloon analogy. The 3D universe is the surface of a four dimensional
expanding hypersphere the way the 2D surface of a balloon is the surface of a 3D expanding
sphere. The distance between all points on the balloon increases but at all times the velocity
vector of any point on a spherical balloon points in the direction perpendicular to the surface. A
point on the surface of an expanding spherical balloon has no velocity vector component in the
direction of the surface at that point. This is only possible on the surface of a sphere.
Similarly, the velocity vectors of superclusters in our universe have no meaningful
component in any of the three spatial directions of our universe or else they would be redshifted
due to the Doppler Effect rather than the cosmological red shift effect.
However, if the universe is the surface of an expanding four dimensional hypersphere
then every object and space in the universe is in motion in the direction perpendicular to the
surface of the object and away from the center of the object.
Hypothesis: The physical model that corresponds to the literal interpretation of the balloon
analogy is the case in physical Reality.
In other words, the balloon analogy works mathematically because the universe is
physically on the surface of a four dimensional expanding hypersphere in the four dimensional
space of four dimensional physical Reality.

Four Dimensional Balloon Theory (4DBT)
I used to call this 4D Theory but for reasons which should now have become clear, I
added the “Balloon” descriptor to emphasize the core essence of the theory which is the
hypothesis that the Balloon Analogy is fact.
This name pays respect to the fact that this theory is not my solitary creation. The
Balloon Analogy existed long before I was born and I suspect others have made many of the
other observations contained in this paper. I haven’t seen anything resembling totality of the
4DBT but the pieces were created by others before I put them together.
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On the theme of paying respects, if this theory is one day accepted as scientific
knowledge I would like to name the 4D object upon which our universe exists the “Abbot
Object” (or Abbot Sphere) because Edwin Abbot, the writer of Flatland, was the first Dimension
Scientist that I know about. Others have given much thought to mathematical dimensions
(Euclid, Riemann) but no one else is as well known for their work on physical dimensions. I
have not finished the book and I found at least one error in the science (a 1D being could not
interact with a 2D being so Flatland females could not be one dimensional) but I was inspired by
others who I believe were inspired by Edwin Abbot.
Furthermore, I would like the surface of the Abbot Object (or Abbot Sphere) to be called
Edwin Space for the same reason.
On the subject of naming things, I think it logical to name the direction away from the
center of the Abbot Sphere “Out” because it is the direction perpendicular to the surface, away
from the surface, and the motion of the surface is in the direction “out” from the center. The
hypersphere is expanding out from the center and the velocity vector direction of any object on
the surface of that hypersphere is in the “out” direction. There is no one direction perpendicular
to the surface which is why a general direction like “North” or “up” make less logical sense than
a direction relative to a static point (the center of the hypersphere).
Similarly, the direction toward the center of the hypersphere could be called “In” because
it points in the direction opposite of “Out”.

Returning to Dents
So what is the shape and form of the universe according to 4D Balloon Theory (4DBT)?
According to the core hypothesis of the theory the universe is only the surface of a four
dimensional physical object in the shape of a four dimensional expanding hypersphere.
The surface of that four dimensional object (Edwin Space) is at all points moving in the
Out direction away from the center of the (Abbot) object resulting in the expanding volume of
the universe.
Edwin Space is dented in the presence of matter as mathematically described by
Einstein’s Theory of Relativity. However, the dents in the surface of the Abbot are fully physical
and the direction of the dents point toward the center of the Abbot (In). The reason for this
directionality will be discussed as the subject of Chapter 12 (Gravity).
Conclusion
The core hypothesis of 4D Balloon Theory is that the Balloon Analogy describes physical
Reality. Furthermore, all the other images that visually depict curvature in the presence of matter
as objects denting a 2D are mostly accurate analogies according to this hypothesis. The one
major flaw with these depictions are the 3D depictions of matter. 3D matter in our 3D universe
should be depicted as 2D matter in 2D space. From the 4D perspective (this analogy is always
from the 4D perspective) the insides of 3D objects will always be visible so the Earth should be
depicted with its core revealed.
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If this physical definition of the term “dimension” is correct, then dimensions cannot
curve and time cannot be a dimension. The idea that dimensions do not curve should have no
impact on the standard model because the curved coordinate system of the standard model
describes the curved surface of a physical object so there is no conflict.
Even if time is not a dimension in physical Reality, time works perfectly well as a
dimension of the coordinate system created by Einstein and Minkowski to describe the curved
space of our universe. If time cannot be a dimension then there must be new physical
explanations for several core components of General Relativity including time dilation and the
constant speed of light.
These will be discussed in the following chapters.
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Chapter 11: 4D Force
According to the theory of relativity, space “curves” in the presence of matter in
proportion to the mass of the matter. The greater the mass of an object, the more its mass will
curve spacetime.
According to the hypotheses of 4 Dimensional Balloon Theory (4DBT), the curvature of
spacetime due to the presence of mass is a physical dent in a surface. According to 4DBT, this
description of physical Reality diverges somewhat from the Standard Model because 4DBT does
not allow for time as a dimension and thus excludes spacetime and Minkowski space and
physical concepts. However, 4DBT acknowledges that the mathematical models built on the
foundation of General Relativity have proven worth. The goal of the theory is to form a better
description of physical Reality without challenging the mathematical model to any great extent.
It is extremely interesting that mass causes a dent in space in proportion to its mass
because there is only one way this happens naturally in physics.

Imagine that you have a thick rubber mat on the floor. On the mat is a marble, a bowling
ball, a football, and a steel ball the size of your fist. Each of these objects will make a different
sized dent in the surface of the mat proportional to its mass.
Each dent is different because each ball applies a force on the mat equal to its weight.
The weight of each ball is equal to its mass multiplied by the acceleration of gravity.
Now imagine this same scenario happening in space. The scenario starts with all the balls
glued to the surface of the rubber mat. The mat has no dents at the start because there is no force
on its surface. Then the mat is accelerated by a rocket in the direction perpendicular to its
surface. What will happen?
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The result will be that the rocket will accelerate the mat. The mat will apply a force to the
balls and they will apply an equal and opposite force (Newton’s 3rd Law) to the mat. The force
each ball applies to the mat will be proportional to its mass.
In physics, objects make dents proportional to their masses when they are all
experiencing the same acceleration.
Hypothesis: Out-Force
We already have evidence indicating that the universe exists on the surface of a four
dimensional expanding hypersphere as discussed in Chapter 10. This chapter explores the cause
of this expansion.

Hypothesis: There is a force operating upon the inner side of the hypersphere
(in the “Out” direction) upon which our universe resides which accelerates the
surface in the direction away from the center of the hypersphere with some
constant and uniform acceleration.
The Standard Model has a similar concept called “Dark Energy” which this Out-Force
hypothesis replaces completely.

Out-Force
The concept of Out-Force has great explanatory power.






What is causing the volume of our universe to increase? The Out-Force operating on
the inner surface of a 4D hypersphere.
What is causing the presence of mass to dent space? The Out-Force applies force on
matter equal to its mass in order to accelerate all matter at some uniform acceleration
and the equal and opposite reaction creates a dent in space equal to the mass of the
object.
What causes space to un-dent (or un-curve) when matter leave a space? The OutForce.
What causes gravity?

Gravity
The hypothesized Out-Force operates in the direction away from the center of the
hypersphere (or Abbot Sphere) and perpendicular to the natural lay of the universe. If the
universe had no matter then the surface of the Abbot Sphere would be completely smooth and
spherical and the Out-Force would operate perpendicular to that surface. The natural lay of the
universe refers to the orientation that space would have if it were not dented by the presence of
mass.
At all times the Out-Force pushes the surface of the Abbot Sphere in the direction
perpendicular to the natural lay of the universe. The Out-Force does not operate directly on
matter but rather on space which is why the expansion of the universe does not involve any
matter in motion in any of the three dimensions of our universe.
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However, the equal and opposite reaction of matter to the force applied by the surface of
the Abbot Sphere can operate in the direction of our universe. This reaction force can be given its
own name: The In-Force. Every object with mass has an In-Force with magnitude equal to its
mass times the acceleration of the surface and with direction in the direction toward the center of
the Abbot Sphere and perpendicular to the natural lay of the universe. The In-Force exists as a
consequence of the existence of the Out-Force and Newton’s Laws.
The In-Force causes a dent in the universe due to the presence of matter. That dent
represents divergence of the directions of space from the natural lay of the universe. It is difficult
to overstate the importance of this idea.
The In-Force points in the direction perpendicular to the natural lay of the universe but if
the universe is dented, then there is some vector component of the In-Force in the direction of
our universe. The component of the In-Force that points in the direction of our universe is
gravity.

Similarly, when a bowling ball sits on a rubber mat by itself it doesn’t move because the
net force on the ball is zero. Gravity pulls the ball down and the mat pushes up and nothing
changes. However, if you put a marble on the rubber mat near the bowling ball that marble will
move toward the bowling ball because the surface is dented and there is a component of the force
of gravity in a direction that the marble is free to move.

Consequences of Gravity as In-Force
Gravity and Expansion
If 4DBT is correct then the expansion of the universe and gravity are both caused by the
same thing, the Out-Force. Gravity does not influence the expansion of the universe, in this
model, because the expansion comes first and causes gravity.
Maximum Gravity
Furthermore, if gravity is the component of the In-Force in the direction of our universe,
then there is some maximum value for gravity. According to the present equations of the
96

standard model (insofar as I understand them and acknowledging that this is not my area of
expertise) there does not seem to be a maximum value for gravity and that any mass, if
compressed enough, could form a black hole which represents great gravitational force.
However, if gravity is a vector component of the In-Force then the force of gravity on any object,
in any direction, is equal to the universal acceleration constant times the mass of that object
multiplied by the percentage that the universe is angled in the direction of the In-Force.
Once the dent is deep enough, the force of gravity essentially hits its limit at 100%
meaning that the force of gravity equals the mass of the object times the acceleration of the
universe in the fourth direction.
This is mostly only pertinent when talking about black holes, but black holes do pose
some problems and some limits on the force of gravity might help with the math. I don’t really
know though.
Tension in Space
According to 4DBT, space itself applies force to matter.
In our rubber mat analogy each ball applied a force to the rubber mat when the system
was under constant acceleration. More massive objects made a deeper dent, but the deep dent
represented the idea that the mat was applying more force to the ball.
Similarly, deeper dents in the surface of our universe may represent regions of increased
tension.
The idea of the tension of space seems important because, if 4DBT is correct, that is a
value that scientists can discover and which might have important consequences.

Summary and Conclusion
The Out-Force Hypothesis is that there is a force operating on the inner surface of the 4D
hypersphere in the direction perpendicular to that surface. Our universe exists on the outer
surface of that hypersphere.
This hypothesis explains many things in a unified way including the expansion of the
universe and gravity.
This hypothesis also explains things not clearly addressed by the standard model like
what causes mass to dent space and what un-dents space.
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Chapter 12: 4D Time
According to the standard model, time and space are relative. In other words, there is no
absolute value for length at all locations in the universe and time for all objects is not running at
the same rate. Curvature in the presence of gravity is a distortion of both time and space meaning
that the value of a length (the meter for example) is longer in a gravitationional field than it is in
spaces far distant from massive objects and that time slows down in those conditions as well.
The word for time slowing down relative to time in another place is “time dilation.”
According to the Merriam-Webster Dictionary online, “dilation” is the act or action of
dilating or the state of being dilated.
The term “dilated”, according to the same source, means (1) expanded laterally and (2)
expanded normally or abnormally in all dimensions.
The term “dilate” means (2) to enlarge of expand in bulk or extent.
In other words, if something is being dilated or has been dilated then it has been
increased in size. When an optometrist dilates your pupils she puts medicine into your eye to
cause the size of your pupils to increase.
When you blow up a balloon, you dilate that balloon with respect both to the surface area
and the internal volume.
According to the standard model, the presence of mass curves “spacetime” and when
spacetime is curved, space and time get dilated, or increased. Space dilation means that the
volume of the space increases because length increases in all directions. This expansion is
invisible because any object that we would use to measure the increased volume is also changed
meaning that there is no apparent change in the dilated frame of reference. Furthermore, it is
impossible to demonstrate space dilation because if you bring an object from dilated space to less
dilated space the object conforms to the characteristics of the space and there is no apparent
change.
Time dilation is a little more complicated. However, time dilation can be experimentally
demonstrated.

Definition: Time Dilation
“According to the theory of relativity, time dilation is a difference in the elapsed time measured
by two observers, either due to a velocity difference relative to each other, or by being
differently situated relative to a gravitational field.” -Wikipedia
Time dilation is the case where the speed of time is slower in one place than in another
place. The speed of time is how many units of time pass per unit of time. To measure time
dilation two identical clocks must be placed in different circumstances and then compared later.
For example, time on the Earth passes slower than time on the moon because the Earth’s
gravitational field at the surface is stronger so the number of nanoseconds that the Earth clock
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would measure in one year would be lower than the number of nanoseconds per year as
measured by the clock on the moon.
According to the theory of relativity there are two ways that time dilation can occur. The
first is relative velocity and the second is gravitational fields. In this chapter (11) we will focus
on time dilation due to gravitational fields. Time dilation due to relative motion will be addressed
in a later chapter (13).
According to the Standard Model, time dilation is caused by the curvature of spacetime
and it only happens because time is a dimension of “spacetime”, otherwise known as the fabric
of space or Minkowski space. According to that model of physics, time is a fascinating
mathematical object capable of becoming a dimension in its own right.
According to the physical approach of this paper to all aspects of physics as found in this
paper, time must be defined in physical terms before it can be used in the physical description of
the physical universe. A definition that allows time to be a dimension of physical Reality is
impossible from this perspective because non-spatial dimensions have no meaning in the
physical context. Thus, a simplified definition of time is needed to continue.
However, the goal is a definition of time which, in conjunction with the physical
definition of dimension, result in a physical explanation for the fact that time can be accurately
used as a dimension of the coordinate system of our universe. In other words, the definition of
time used by the Standard Model’s mathematical model of the universe works and this theory (or
any other physical physics theory) must explain why the mathematical model of time as a
dimension works.

Definition: Time
Time is change and change is motion. If something changes, then something moved.
Thus, all time involves motion. Physically, that is the simplest definition of time.
Imagine time has stopped. What is different? If time stops, all motion stops and nothing
moves or changes.
However, it is more complicated than that for two main reasons:
First, time is divisible into future, present, and past resulting in an apparent continuity of
time where all three share a single continuum. Physically, only that which exists right now
physically exists at all. However, all that presently exists once existed in a different conformation
(the past) in a cause and effect chain of events that led up to the present. That which presently
exists will change and become the future. We have ample evidence that the past existed and the
future will exist, that events in the past caused the present and events in the present will cause the
future. Thus it seems like physical Reality exists on a timeline where Newton existed for a period
of time in the past and you and I exist for some period of time in the present.
In other words, all of physical Reality seems connected by simultaneous moments like
NOW and now and now and now. At the moment you read now, an infinite number of other
things were happening apparently simultaneously. Newtonian physics treated time like a
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universal timeline of simultaneous moments because there was no apparent reason not to do so.
Relativity showed that time is relative and the speed of time is different for different locations
with different characteristics of spacetime. This theory argues that there is no overarching
continuity to time even in the spacetime sense and that time is simply change moment by
moment, location by location. The speed of time (the speed of change) does change, but only
because of the physical characteristics of space and without time having any mystical properties
such as being a dimension in a four dimensional fabric.
It is still useful to speak of the past and the future of course. It is simply not necessary to
ascribe non-physical characteristics to time in order to do so. For the most part, time passes at the
close enough to the same speed that, insofar as we can tell, the speed of time is nearly the same
everywhere. Physically however, the continuity of time is a coincidence rather than physically
induced.
Second, time is measurable. Humans cannot directly sense time, thus they cannot
measure time directly. All physical measurement of time involves the measurement of motion.
All accurate measurement of time involves the measurement of periodic motion. A year is one
motion of the Earth around the Sun. One day is the time it takes for the Earth to rotate once on its
axis. A mechanical watch measures time by moving watch parts in predictable ways. An atomic
clock works by measuring the motions of an electronic oscillator. In all cases the measurement of
time involves the physical measurement of a length.

The Speed of Time
Time passes at different rates depending on the circumstances. One simple example is
chemistry where the speed of chemical change happens faster when interacting substances are
warm and slower when interacting substances are colder because the speed of a reaction depends
on how many times the molecules of the two substances interact every second. A similar
example exists in your refrigerator where your freezer effectively stops time on a chemical level
for the contents of the freezer by minimizing or stopping the motion of bacteria. Two identical
chunks of meat will no longer be identical if one goes into the freezer and the other remains on
the table.
On the atomic scale, time passes at the speed of light because the dominant effects are the
strong, weak, and electro-magnetic forces. These forces, according to prevailing theory, operate
through messenger particles which move at the speed of light. For example, the messenger
particle of the electro-magnetic force is the photon.
The speed of time is apparently the same everywhere because time passes at the speed of
light everywhere.
Conceptually, the simplest clock might be a photon bouncing back and forth between two
reflective surfaces. One unit of time would be some number of periodic motions of the photon or
some distance traveled by that photon. This corresponds to the aggregate distance traveled by
particles within all matter in physical Reality. In other words, your body ages according to the
number of chemical events that happen in a given period which is related to the number of
lightspeed events that happen in that same period. All these events involve some number of
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lightspeed events. A reflecting photon clock (thought experiment) represents these events in
physical Reality.
Imagine that one second is the equivalent of 1000 full cycles of the photon. A full cycle is
where the photon begins at one point and returns to that point. If the plates got farther apart, the
definition of the second would not change because it was already defined. The only way to tell if
the plates had been moved would be to compare one photon reflector clock with another. If the
two clocks began in the same place and measured time at the same pace, they could then be
separated. If they counted a different number of cycles under different circumstances then you
would know that the distance between the plates was different.

Time and the Hypersphere
In a gravitational field, the speed of time slows down. The greater the gravity, the greater
the change in the speed of time. This has been experimentally demonstrated using the atomic
clocks on Global Positioning Satellites. If time is not a dimension, then what physical
phenomenon can cause time to slow?
Imagine holding a balloon with a circle drawn on the surface with a diameter of 2 inches
(5.08 cm) and pressing your finger down onto the surface at the center of the circle. The 2D
surface of the balloon represents the 3D space of our universe. Your finger can make a dent in
the surface of the balloon in the same way matter makes a dent in the surface of the hypersphere
according to 4DBT.
When you make a dent in the surface of the balloon, the surface area of the circle drawn
on the balloon changes. However, the surface is stretched so the distance, according to any
internal coordinate system, does not change. Similarly, when gravity dents the hypersphere and
curves space, the volume of that space objectively changes but subjectively stays the same. This
means that the volume of space changes but that change cannot be measured because the volume
of matter changes by the same amount resulting in longer measuring devices (such as a longer
ruler.)
When the volume of objects increase, all distances within those objects increase. If time
within an object is measured at the speed of light and the speed of light is constant, then the
speed of time for a larger object will be slower than that of an identical smaller object due to the
fact that all lightspeed events within the larger object involve greater distances.
This is the equivalent of increasing the distance between the plates of a photon reflecting
clock.

Interim Summary
The presence of matter causes a dent in the surface of the hypersphere. This dent
increases the surface area of the hypersphere resulting in an increased volume of space at the
location of the dent. When the dent in the hypersphere increases the volume of space, it stretches
all matter in that space increasing the volume of that matter.
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Time, as measured by periodic motions, is slowed down because all periodic motions
involve greater distance which causes the periods of the periodic motions to increase. This is
only measurable when compared to a similar object in space that is stretched to a different
degree.
The stretching of space and the objects in that space is the mechanism which physically
causes gravitational time dilation. This idea is not part of the Standard Model which might be
why images of the 2D surface analogy of curved space use 3D massive objects rather than
depicting 2D objects. 2D objects in curved 2D space would appear distorted just like the space
and that would inspire questions that the standard model has difficulty answering.
Time Dilation due to Acceleration
Imagine a rocket far from any source of gravity. According to 4DBT space around and
including that rocket is accelerating in the direction perpendicular to that rocket. If that rocket
accelerates in some direction, it will accelerate into a point that would otherwise be occupied by
space resulting in a dent in space.
(I know I need an illustration for this)
Imagine driving a rocket powered car on the surface of a massive balloon in space which
is expanding such that the surface of the balloon is accelerating in the direction perpendicular to
the surface. If you drive at a constant speed, your mass makes a dent in the surface due to the InForce response to the Out-Force of the accelerating surface. However, if you accelerate in the
direction perpendicular to the acceleration of the surface you increase the force against the
surface and make a deeper dent.
This is very hypothetical, but it could mean that orbiting systems generate additional
gravity due to the fact that they are orbiting because the orbiting bodies are constantly
accelerating toward the center of an orbiting system.
The Can of Worms
In summary, according to 4DBT the physical explanation for time dilation is the space
dilation due to the denting of space. When space id dented, it gets stretched (and perhaps the
tension rises in a meaningful way) causing matter in that space to increase in volume. Bigger
volume means more time to complete lightspeed processes compared to identical objects of
lower volume.
One consequence of time dilation being tied to the stretching of space is that cosmology
loses its consistent timeline. The age of the universe is uncertain due to the fact that the
expansion of the universe stretches the surface of space and the stretching of space dilates time
(according to 4DBT).
As the volume of the universe increases, the surface gets stretched over time. Granted,
the process is slower than that of mass denting the surface. However, while gravitational binding
apparently counteracts the stretching of space there is no way of knowing how effective
gravitational binding is. It could be that gravitational binding is only 50% effective meaning that
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each time the volume of a space doubles, the volume of matter gets increased by a factor of 50%.
If this were the case then time could pass much slower now compared to soon after the Big
Bang.
All this is the realm of mathematical physics and it hurts my head just thinking about all
the possibilities.

Final Note
There is another form of time dilation that happens to objects in motion. The faster an
object is moving, the more time slows down. This will require a different physical explanation
from those of gravity and acceleration which will come in Chapter (13).
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Chapter 13: 4D Ether: Space as a 3D Surface
The core hypothesis of 4D Balloon Theory (4DBT) is that our universe exists on the
surface of a four dimensional object which exists in a four dimensional reality. Chapter 8
discussed the general shape of the object observing that a homogenous universe experiencing
metric expansion of space would be best described by a hypersphere. Chapter 9 discussed the
concept of dimension observing that the scientific definition of dimension had not yet been
created and creating it. Chapter 10 further explored the shape of the object. Chapter 11 discussed
the forces at play observing that gravity seems to be a force operating on the universe from
outside the universe. Chapter 12 discussed time dilation due to gravity and acceleration.
This chapter discusses the surface of the object. The surface is the place where all the
action happens making this chapter the culmination of all the work done so far in this paper and
the most important chapter in this book.
One notable feature of 4DBT is that the theory argues the case that the surface of the
object is the medium of light. This fact makes 4DBT an Ether theory. I have known for a long
time that this would be an Ether theory and in preparation for writing these final two chapters I
read a book called Einstein and the Ether by Ludwik Kostro. I recommend that readers of this
paper also read that book although it mostly informs the final chapter of this paper which deals
with the core philosophy of science problems in the field of theoretical physics which lead up to
the creation of this paper.
This chapter (13) focuses on the surface of the object as a carrier of waves. Chapter 14 is
more focused on the big picture of the Ether, the philosophy of science, and the line of
demarcation between physical science and mathematics.
The relationship between light and the surface of the 4D object is of particularly high
importance.

Definition: Light
The dictionary definition of light is: electromagnetic radiation of any wavelength that
travels in a vacuum with a speed of 299,792,458 meters (about 186,000 miles) per second.
This was one of many definitions but the only one relevant to physics.
Electromagnetic Radiation is defined by the dictionary as: energy in the form of
electromagnetic waves.
Electromagnetic Waves are defined by the dictionary as: one of the waves that are
propagated by simultaneous variations of electric and magnetic field intensity and that include
radio waves, infrared, visible light, ultraviolet, X-rays, and gamma rays.
When it comes to scientific concepts the dictionary does leave something to be desired.
For the purposes of this paper, looking up the term “wave” in the dictionary is a waste of time.
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Light
As stated by the dictionary, light is electromagnetic radiation in the form of
electromagnetic waves.
The term Wave was defined in chapter 1 of this paper. A wave is energy passing through
a medium. For example, a sound wave in air is created when something moves. For example, if
you bang a drum the surface of the drum will vibrate compressing the air in a corresponding
pattern creating a sound wave that moves through the air by compressing the bit of air next to the
compression.
The 4D Balloon Theory (4DBT) does not say anything new about wave physics so feel
free to use other resources to learn more about waves such as this video about waves in general
and this video about longitudinal and transverse waves.

Physical Waves
Physically, a wave is matter in motion. In a compression wave, matter gets closer
together and then farther apart like with sound. In a transverse wave, matter moves up and down
perpendicular to the direction of the wave like when the spectators at a sports game or concert
stand up and lift their arms when doing the “wave”. The people at the event do not move from
their seats but while they move vertically to be part of the wave, the wave moves horizontally
around the stadium.
Furthermore, in the case of a wave at a stadium, the wave is clearly made of energy
without any existence outside its medium. There is no physical object that moves around the
stadium. Rather, the wave exists only as a state in the medium of people.
The properties of physical waves are determined by the medium. Guitar strings are one
example of this where if you tighten the string you increase the speed of vibrations through the
string and increase the pitch the string makes when plucked, strummed, or otherwise given
energy.
Another example is the human wave at the stadium again. Imagine a stadium full of
teenagers watching their favorite musician. They might do the wave very fast because they have
relatively high energy. Next, imagine a stadium of 99 year olds doing the wave in exchange for
medication. In the case of 99 year olds, the wave would probably move around the stadium much
slower due to the lack of energy and enthusiasm on the part of the participants.
Talking about a wave is not meaningful without the context of the medium of the wave.

Light and the Ether
Light has no known medium. Light is a transverse wave. This has been known since
before Einstein. It was obvious to all scientists for decades that light must have a medium and for
decades the search for the medium of light waves was the focus of the scientific community.
However, the medium of light was not found.
Einstein and the Theory of Relativity formed a model of light that had no mathematical
need for a medium of light and so, after a time, the pursuit of the Ether was mostly abandoned.
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Today light is considered an independent packet of energy (photon) in the form of an
electromagnetic field flying through space. At all times the electric and magnetic fields point in
the direction perpendicular each other and the direction the wave is moving. Furthermore, the
strength of each field (electric or magnetic) is at all times equal to the strength of the other field.

What then is the medium of light? In the standard model there is no medium of light.
Rather, light is simply comprised of fields. According to modern theory light needs no medium.
The 4D Balloon Theory offers an alternative. If a four dimensional expanding
hypersphere exists, then what does waves in the surface of that object look like?

Light Hypothesis
According to the standard model, light is a transverse wave. This has been known for
over a century even though no medium for light has been found until now.
Light Hypothesis: Light is a transverse wave in the three dimensional surface of a four
dimensional object. In other words, the Light Hypothesis states that the surface of the 4D object
is the medium of light.
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The Light Hypothesis implies a more general hypothesis which is that transverse waves
in the 3D surface of a 4D object form discrete packets rather than constantly expanding circles
the way transverse waves in the 2D surface of 3D objects.
This hypothesis has further implications for all of particle physics due to the waveparticle duality of quantum mechanics.

Wave-Particle Duality Hypothesis
Definition: Wave-Particle Duality
According to the Wave-particle duality page on Wikipedia (as of April 26, 2019), WaveParticle Duality is defined as follows:
“Wave–particle duality is the concept in quantum mechanics that every particle or quantum entity
may be partly described in terms not only of particles, but also of waves. It expresses the inability of
the classical concepts "particle" or "wave" to fully describe the behaviour of quantum-scale objects.
As Albert Einstein wrote:[1]
‘It seems as though we must use sometimes the one theory and sometimes the other, while
at times we may use either. We are faced with a new kind of difficulty. We have two
contradictory pictures of reality; separately neither of them fully explains the phenomena of
light, but together they do.’”

The Wikipedia page on the wave-particle duality concept is quite a good read as is the
Interpretations of quantum mechanics page linked on the former page. These pages, especially
the latter, show that there is room in the standard model for this 4DBT because, while the math
works, the Standard Model still lacks a description of physical Reality on many topics. More on
that in Chapter 14.
Wave-Particle Duality
The wave-particle duality concept can be distilled down into the idea that all the very
small things in physics all seem to behave like physical objects in some contexts but like waves
in other contexts. Some examples of “very small things” are massless particles like photons,
atoms, molecules made up of atoms, subatomic particles like protons and electrons, and the
quarks that seem to be the building blocks of all of the above.
Particles
The particle aspect of the wave-particle duality concept is fairly easy to understand. If
you throw a ball, the ball flies off at some velocity and eventually hits something and stops. A
ball is a physical thing and we understand the physics of physical things. We like shooting
physical things like arrows and bullets at each other and we prefer if physical things like
raindrops and anvils did not fall on our heads. Humans have an instinctive and intuitive
understanding of particles.
Billiards and baseball are both games that celebrate the particle nature of balls.
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Waves
Humans do not have an intuitive understanding of waves. A wave is energy moving
particles in a medium as the energy passes through the medium. Humans can interact with waves
in various waves on a practical level but we generally do not think about the wave properties of
the waves we interact with.
For example, humans see through the interaction between eyeballs and light waves but
most of us see the world without thinking about the photons themselves. We hear without
thinking about the wavelengths of the compression waves in air and we take boats on the sea
without thinking about circular motions of the water molecules that cause waves in the sea.
Some wave properties have already been discussed in this paper such as frequency and
wavelength. However, one wave property yet to be discussed is the ability of waves to interfere
with other waves causing constructive interference when the energy of two waves adds together
and causing destructive interference when the energy of two waves cancel out.
The Double Slit Experiment
Using the double slit experiment, it was discovered that photons, electrons, and even
atoms and molecules seem to have the wave-like ability to create interference zones when shot
through a double slit. More about that from a video on the matter done by PBS Spacetime
HERE. In addition to showing that all particles have wave-like properties, the double slit
experiment also indicated that when a particle goes through one slit, it apparently goes through
both slits because even when particles are sent one at a time an interference pattern emerges after
many particles are fired through.
According to the PBS Spacetime video linked in the last paragraph the double slit
experiment broke reality because our physical understanding of matter as comprised of objects
broke down if objects could go through two slits at once as non-physical probabilities. That is
what the prevailing interpretation of quantum mechanics says. According to the Copenhagen
Interpretation, matter exists as probability and obtains properties only when observed. Thus, the
Schrodinger’s Cat thought experiment where the cat is both alive and dead.
Personally, I cannot think about physical Reality in terms of probabilities or fields or any
of the other mathematical surrogates for physical material substance offered by the Standard
model which is why I was pleased to realize that the 4DBT offered an alternative hypothesis.
The Wave-Particle Duality of Light
According to the Light Hypothesis, light exists as a transverse wave in the medium of the
surface of a four dimensional object. This would mean that light is comprised of four
dimensional matter in that it exists as energy moving through that matter. In other words,
photons are not objects which move. They are not oscillating fields in motion but rather
perturbations in a surface.
In other words (again), there is nothing in the universe that physically moves through
Reality at the speed of light. The four dimensional matter that comprises the surface of the four
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dimensional object never leaves its location the way a vibration in the surface of a balloon never
moves the atoms of the balloon from one coordinate in the surface of the balloon to another. A
photon, which is a quantized energy packet of vibrations in the surface of the universe, has no
independent physical existence of any sort.
If photons of light exists as ripples in the surface of our universe, how can they resemble
particles? If you flick a balloon with your fingers the transverse wave will radiate out in
concentric circles circumnavigating the entire balloon and diffusing until the initial impact has
transformed into a mild hum which eventually degenerates into thermal energy as vibrations
transfer energy to the air inside and outside the balloon.
A wave in the two dimensional surface of a balloon goes in all directions from the impact
point. A wave in the one dimensional surface of a guitar string goes in all (both) directions from
the point at which the string was plucked or strummed. What would a transverse wave in the
three dimensional surface of a four dimensional object look like? Would it radiate in all
directions just like transverse waves in a one or two dimensional medium?
According to the Wave-Particle Duality Hypothesis, NO.

The Wave-Particle Duality Hypothesis
The surface of the four dimensional object hypothesized by 4DBT provides a
hypothetical medium for light apparently here-to-for unforeseen. If that surface is the medium of
light, then it follows that transverse waves in the 3D surface of a 4D object form discrete packets
of moving energy because that is the nature of photons of light.
It is impossible to imagine the Wave-Particle Duality because we humans have never
seen in four dimensions and thus it is impossible to conceptualize a discrete transverse wave in
the surface of a four dimensional balloon. However, it should be possible to mathematically
model such a thing.
Experiment 13-1
Mathematically model a transverse wave in a four dimensional elastic surface and see if it
is possible for a discrete wave to form in such an environment.
I hypothesize that the standard model already has most of the math already worked out in
the form of quantum mechanics and Maxwell’s equations.
Caveat: The Mathematical Value of String Theory
Furthermore, whatever mathematical models the Standard Model lacks can probably be
found in String Theory.
The mathematical models of String Theory result in amazing results that I do not
understand but which seem too perfect to be coincidence. The description of the universe offered
by String Theory is contrary to every hypothesis contained within the 4DBT but the math holds
great potential for value independent of the idea of oscillating one dimensional strings.
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I believe that if the mathematical models of String Theory are repurposed to describe
transverse waves in the 3D surface of a 4D object, the essential elements of string theory will fit
like the final piece in and absurdly elaborate jigsaw puzzle.
The Path to Confirmation
If String Theory, separated from time-as-a-dimension, works as the mathematical model
to describe transverse waves in the three dimensional surface of a four dimensional object I think
that would constitute the greatest possible confirmation of both String Theory as a mathematical
model of the universe, and of 4 Dimensional Balloon Theory as a description of the physical
characteristics of the universe.

Matter Hypothesis
As mentioned above, matter apparently has some of the characteristics of waves.
According to the Wave-Particle Duality Hypothesis transverse waves in the 3D surface of a 4D
object have some of the characteristics of particles.
In Chapter 9 I hypothesized that the matter in our universe consists of four dimensional
particles rather than three dimensional particles because three dimensional particles could not
make a dent in the surface of a four dimensional object.
In Chapter 10 I hypothesized that matter curved the universe in a direction perpendicular
to our universe and in Chapter 11 I hypothesized that the dent in space due to matter is caused by
an equal and opposite reaction to the force that is expanding our universe.
These hypotheses remove the Higgs field from 4DBT as an explanation for the
phenomenon of mass because the Higgs field is redundant if 4DBT is correct. However, the
mathematics behind the Higgs Boson theory may apply to 4D particles on a 4D accelerating
surface. (A quick skim of the Wikipedia page for the Higgs Boson convinced me that I will never
have the mathematical background to understand the Higgs Boson theory but one property of the
Higgs Field is “Imaginary Mass”. That alone gave me added confidence that physics needs a
better description of the universe even if the math is good and does correspond to some physical
phenomenon.)
If matter is made out of 4D particles on the surface of a 4D object, then those particles
create transverse waves in the surface as they move because matter vibrates constantly.
The 4DBT Matter Hypothesis: Matter consists of four dimensional particles generating and
surrounded by discrete transverse waves in the three dimensional surface of the four dimensional
object.
I do not know enough about particle physics to speculate much further than the Matter
Hypothesis. The idea is that 4D matter (quarks or something more elementary) generate a wave
function around themselves that give them their properties. The waves do not radiate out but
instead remain contained around the particle influencing the particle even as the particle creates
the wave.
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This would help explain the double slit experiment because this discrete wave around all
particles can go through both slits and interact before the core portion of the particle goes
through the slit. The interaction between the parts of the wave influence the trajectory of the
particle even when the particle is emitted alone because the wave takes up more space than the
particle and moves at the speed of light. This would allow parts of the wave to interact quite a bit
beyond both slits before the core particle went through one of the slits.
Quantum Tunneling
If our universe consists of 4D matter on the surface of an expanding hypersphere, then it
might be possible to slam two bits of 4D matter together and get one to bounce out of the
universe temporarily. If this happened, a particle might be able to bypass obstacles by bouncing
over them.

I am curious about any experiments that might have been done involving the above
arrangement where two particles collide near an obstacle. I would guess (I do not know enough
to make a hypothesis) that the lighter particle might bounce over the obstacle some percentage of
the time and that the density disparity between the particles might increase the probability of a
bounce-over. This is how I think about quantum tunneling.

Quantum Fluctuations
Quantum Fluctuations are a phenomenon in quantum mechanics where the energy of
space on very small scales is constantly changing randomly. Here is a visualization of the
phenomenon. Sometimes when the energy gets high enough in one spot a particle/anti-particle
pair can be generated.
If the universe exists on the surface of a 4D object, then the surface of that object may be
constantly vibrating a tiny bit just like the surface of a balloon or the surface of the ocean. This
vibration consists of low energy waves constantly moving on the surface. If, however, enough
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waves meet at once in the sea a rogue wave can form through the constructive interference of
many different waves at that spot.
Spontaneously generated particle/anti-particle pairs might be rogue waves in the surface
of the 4D object on which our universe resides.

The Speed of Light
According to the Standard Model, light moves at the speed of light [c] according to any
observer. This is the constant speed of light.
It defies intuition.
If a tank moving at the speed of 50 meters per second (m/s) shoots an absurdly slow
bullet at 50 m/s in the direction of its motion, the bullet will be moving at the speed of 100 m/s
relative to the ground. If the bullet is shot in the direction opposite the direction of motion, it will
be moving at the speed of 0 m/s and will drop to the ground with no horizontal momentum
relative to the ground.
In general, when a moving objects shoots another object the second object has a speed
that includes the speed of the shooter.
However, the speed of light does not seem to follow this pattern. If an object moving at
half the speed of light in one direction shoots a laser at another object sitting still, the sitting
object will measure the speed of the photons of that laser as moving at the speed of light [c]. If
the object emitting the light is moving away at half the speed of light, the sitting object will
measure the photons as moving the same speed. No matter the speed or direction of the emitter,
the receiver of a photon will measure its speed as [c].
In other words, photons do not behave as if they were objects shot from other objects.
Photons behave as if they are not objects in motion at all but rather ripples in the surface of
another object as described by the Light Hypothesis.

Time and the Speed of Light [c]
There must be a reason that all observers observe that the speed of light as the same [c].
Einstein deduced that the invariant speed of light must result in a variable speed of time.
According to relativity, the faster an object moves, the slower time passes. This is time
dilation due to motion. However, what is the mechanism for this phenomenon? What physically
happens to slow time when an object is moving quickly? This is the question that I have been
trying to answer for 20 years ever since I learned about the constant speed of light in my high
school physics class in 1999. The constant speed of light was concept that served as the catalyst
for the theory described in this paper. Thanks Mrs. Bridgewater!
The theory of Relativity does not explain the mechanism whereby time is slowed down
when objects are moving quickly. Rather, the theory of Relativity describes some principles such
as the constant speed of light and the principle of relativity and derives physics from the
mathematical consequences of these principles.
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The theory of relativity seems to explain time dilation using the idea that time is the
fourth dimension. However, this idea is never well explained and just seems to slip into the set of
assumptions accepted by physics.
My guiding focus throughout my search for understanding was the physical explanation
for the constant speed of light so some oblique half-assumption did not satisfy.

Time Dilation Due to Velocity in 4DBT
According to the Wave-Particle Duality Hypothesis of 4DBT, all 3D particles are
transverse waves in the surface of the 4D object that carries our universe. According to the Mass
Hypothesis particles with mass are waves which contain (and are generated by) 4D particles. If
this is the case then nearly everything in the universe is comprised of the surface of the universe.
In other words, you are made out of ripples in a surface.
If you get into a spaceship and accelerate, that spaceship consisting of waves in the
surface of the universe accelerates in some direction. Imagine that the spaceship achieves a
velocity of half the speed of light (0.5c) in some direction.
One unit of time consists of some number of lightspeed interactions in three dimensions.
If the entire object is moving at 0.5c and the component particles are moving at c then those
lightspeed interactions take longer because the trajectories of constituent particles is longer. This
means that all interactions take longer for faster moving objects resulting in a slower rate of time
relative to slower moving objects.
For this reason, time dilation due to motion has a fully physical explanation and time-asa-dimension is descriptively redundant. It can be used for mathematical models but with the
understanding that time is not a dimension in any physical sense of the word.
The non-existence of time-as-a-dimension was already covered in Chapter 9 due to the
fact that time-as-a-dimension is an undefinable concept.
Time Dilation Variation within a Frame of Reference
Caveat to my Editors: I have been trying to work out some extremely basic math on the
lines made by photons in photon reflection clocks at different angles. This aspect of the theory
could be done far better by someone else so I will share the basics of my calculations and results
and hopefully get further help in the future.
I was trying to work out the variation in distance that a photon would have to travel
vertically and horizontally for a moving photon reflection clock and then compare the two
values.
Let’s say the speed of light is 10 length units per second (10u/s).
Imagine a circular object 10 units across moving at the velocity of 5 u/s to the right
beginning with the center at the origin of a graph. The cardinal points of the circle have mirrors
and sensors and are located at N(0,5); S(0,-5); W(-5,0); and E(5,0). After two seconds the circle
has shifted one diameter to the right.
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One cycle of the vertical light clock is a photon going from N to S and back to N (or vice
versa).
One cycle of the horizontal light clock is a photon going from E to W and back to E.
The distance needed to travel once cycle in two seconds for a stationary object would be
two seconds and the distance traveled would be 20 u (at 10u/s).
According to my calculations (the Pythagorean Theorem) a photon in the vertical clock
would have to travel 22.361 units in two seconds to complete one cycle. In contrast, a photon in
the horizontal clock would have to travel 23.3 (repeating) u in one cycle to complete the cycle in
2 seconds.
If my calculations are correct, then it seems time dilation due to speed is direction
dependent. This may lead to an alternative explanation to the idea that objects get shorter the
faster they are moving.
The idea that length shortens with velocity always seemed like magic explained only by
math rather than a physical phenomenon so I expect another alternative explanation for length
contraction will emerge if mine is flawed.

The Preferred Frame
The 4D Balloon Theory (4DBT) hypothesizes that the wave portion of the wave-particle
duality of all particles comes from the fact that the particles in our universe are comprised of
transverse waves in the surface of the 4D object upon which our universe resides. According to
4DBT, the speed of light is constant because it is the speed at which all waves propagate in the
medium of the surface and it is measured as constant because motion with respect to the surface
causes time dilation. According to the 4DBT model of the universe, the surface of the 4D object
is an objective reference frame.
The objective reference frame of 4DBT stands in contrast to the Theory of Relativity
which was named for the Principle of Relativity which essentially states that there is no preferred
(unique) reference frame and that all reference frames are equivalent. In other words, at every
location and at any acceleration the laws of physics are the same. I do not think in terms of
reference frames so this paragraph may require some editing after gaining input from others, but
the core idea of this section is that time and space are not completely relative.
According to 4DBT a physical object exists with a physical surface and on that surface
our universe exists in the ripples and dust. If our universe is on a physical object, then it is
possible to be at rest with respect to that physical object and to say that all thangs that are not at
rest with respect to us are not at rest with respect to that physical object.
Furthermore, it is possible to know that one is at rest with respect to the universe because
of the Cosmic Microwave Background Radiation (CMBR) which is the echo of the Big Bang,
visible in all directions, which permeates our universe. We know that the CMBR is isotropic due
to measurements and that is the best evidence we have that the entire universe is homogenous
like a big bowl of pudding.
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When two objects are at rest with respect to the CMBR then they are at rest with respect
to each other because the CMBR represents a sort of universal speedometer where any observed
red or blue shift in the CMBR represents a Doppler Effect. The point of greatest blue shift in the
CMBR represents the direction and speed you are going toward and the point of greatest red shift
represents the direction and speed you are going away from.
According to 4DBT (and implied by the standard model due to the derivation of the
Doppler Exclusion Principle from the Big Bang Theory) all objects at rest with respect to the
CMBR would observe all other objects at rest with respect to the CMBR to have an increasing
distance over time of H (~70km/s/mpc) which would result in a scale factor that corresponds to
the function (H x d) where d is the distance between the two objects in mpc. In this case the
Doppler Effect would be null and there would be no red shift due to relative velocity.
In all cases where the change in distance per second is not (H x d) between two objects,
there is relative motion and therefore a Doppler Effect resulting in red shift. As described in
Chapter 7, the best example of this is the case of gravitationally bound objects because
gravitationally bound objects must have a relative velocity toward the center of gravity in order
to remain the same distance from that center of gravity.
Logic: The Doppler Exclusion Principle
If a relative velocity of 0 between two objects requires a change in distance over time of
(H x d) according to the Doppler Exclusion Principle,
AND
If gravitationally bound systems are characterized by the fact that the expansion of the
universe (H x d) does not apply to them,
THEN
Gravitationally bound systems are characterized by a relative velocity of all member
bodies equal to (H x d) in the direction of the center of gravity at static equilibrium.
Note: The above logic belongs in chapter 7.

Importance of the Preferred Frame
The preferred frame of 4DBT represents a fundamental divergence from the description
of the universe offered by Relativity because, according to 4DBT, time dilation due to speed is
tied to the surface while time dilation due to speed in Relativity is tied to relative velocity. The
result is a counterintuitive model of time dilation in relativity and an intuitive model in 4DBT.
According to 4DBT Preferred Frame Hypothesis, an objects at rest with respect to the
CMBR is at rest with respect to the physical object that is the universe. Furthermore, an object at
rest with respect to the CMBR is experiencing the least amount of time dilation due to velocity
that it is possible to experience in the universe.
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Due to other sources of potential time dilation even a clock at rest with respect to the
universe cannot be said to have objective time so even though objective time is a real thing in
objective Reality (according to 4DBT) it would still be difficult (probably impossible) to know
for sure that one time is objective. However, it is a strong beginning point. All time dilation due
to motion can now be compared to the speed of time of the rest frame. For example, an object
moving at some speed has some amount of time dilation proportional to its velocity relative to
the rest frame. Two objects moving in opposite directions with equal speeds relative to the rest
frame have the exact same time dilation with respect to the rest frame and 0 time dilation relative
to each other.
If my understanding of my own theory is correct, then two spaceships were each moving
at half the speed of light relative to the rest frame (CMBR) directly toward the other, They would
observe clocks on the other ship ticking at the exact same rate as their own clocks, though the
light from the other clock would be blue-shifted due to the Doppler Effect.
The Preferred Frame is a testable hypothesis.

Test of the Preferred Frame Hypothesis
The ideal test of the Preferred Frame Hypothesis is to orchestrate a scenario in which the
relativity principle would predict one outcome and the Preferred Frame Hypothesis would
predict another. The test I am about to propose is probably prohibitively expensive so hopefully a
cheaper test can be devised based on the same principles, but I would love to see this test carried
out in my lifetime.
Our planet is moving through the universe at some velocity relative to the rest frame
(CMBR) as evidenced by the red and blue Doppler Effects we see in the CMBR. Furthermore,
our velocity to the CMBR is constantly changing as the Earth orbits the Sun (and to a lesser
extent the rotation of the Sun around the center of the galaxy and so on.)
I propose that a payload with two rockets is fired in the direction at right angles to both
the path of the Earth through the universe and the local direction of the relative motion between
our planet and the CMBR. Once the payload has gained some distance from the Earth, two
rockets would be released from the payload and fired when they are far enough away from each
other to avoid mutual destruction.
One rocket would accelerate in the direction toward the point of greatest red shift in the
CMBR and the other would accelerate in the opposite direction. Each would navigate using the
CMBR. Ideally, the rocket moving toward red shift would achieve the velocity needed to remove
all Doppler Effects from the CMBR and achieve hypothetical rest with respect to the universe.
The other rocket would, at all times, match the speed of the first rocket but in the
opposite direction.
According to the standard model, insofar as I understand it, both rockets should render
identical readings from the frame of reference of the Earth because the two rockets have the
same characteristics from our frame of reference. The two rockets should have identical time
dilation values.
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According to 4DBT, the rocket at rest with respect to the universe (or closer to that stat
than the other rocket) should experience less time dilation than the other rocket. The clocks of
the two rockets should tick at different rates. If this is the case, it would indicate that 4DBT has
merit.
Furthermore, I am curious what ale might look different from the perspective of rest (or
near rest) with respect to the universe. Specifically, I wonder if time dilation due to motion
causes any red or blue shifting. I imagine that if time moves faster in the rest frame, the universe
might seem slightly red shifted just because the frequency of light would appear to go down as
the length of time got shorter. If frequencyEarth = crests per earth second, then I imagine a frame
with a smaller second would receive is smaller number of crests as a function of the difference in
second length.
If this is the case then wavelengths of all light including CMBR would appear slightly
red-shifted from the perspective of the rocket at rest with respect to the universe.
This is an experiment that could theoretically be done without additional objects in space.
If we measure the wavelength of CMBR at the point in our orbit where CMBR is most
red-shifted and then again when it is most blue shifted, it might be possible to see a difference in
the wavelength.

Conclusion
The hypotheticals of 4DBT are getting a bit out of hand at this point because we have
reached the end of the theory insofar as it describes a new model of the universe. What began in
chapter 9 with a definition of the term dimension has resulted in a description of physical Reality
that is intuitive and physical. The theme of this theory is that all things that can be described by
physical science exist physically.
The expansion of the universe is a physical phenomenon explained by physical forces
that can be understood.
The shape of the universe is a physical shape that makes rational sense.
A dimension is a direction in physical Reality and any n dimensional being can
physically point in the direction of the nth dimension.
Gravity is caused by the physical shape of a 4D object combined with a physical force on
that object.
Time dilation is a physical phenomenon.
Space is a physical object and every misunderstood phenomenon that seems mystical and
ethereal appears so because we humans have not understood the physical nature of space as the
surface of a physical object.
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The last century of theoretical physics has been a story of physics moving from physical
description to mathematical models. This has cost us the power to use our intuition to form
creative descriptive models of the universe.
As mentioned in chapter 9, the main culprit is the prominent place of an undefined term
(dimension) in descriptive physics. The concept of time-as-a-dimension resulted in the brilliant
mathematical models called Minkowski Space and Spacetime.
However, Minkowski Space and Spacetime hamstrung intellectual progress by taking the
ability to talk about the physical universe away from theoretical physicists to the degree that they
were required to use the concepts of spacetime in their descriptions of the universe.
Chapter 14 delves deeper into these concepts of math vs physical science beginning with
the concept of Ether. The concept of fields will be discussed at some length. I will know more
about that once the chapter is written.
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Chapter 14: 4D Ether vs. Einstein’s Ether
Einstein and the Ether
As mentioned in the last chapter, I read a book titled Einstein and the Ether (by Ludwik
Kostro) [2] in preparation for the last chapter (13) and this, the final chapter in this paper. All the
information about Einstein and the Ether found in this chapter came from that book.
This chapter explores Einstein’s conception of the Ether and contrasts Einstein’s
perspective with that of the 4 Dimensional Balloon Theory (4DBT) with the goal of showing
how modern physics has drifted away from physical descriptions of physical Reality under the
influence of Einstein and those who came after. The purpose of this chapter is to show the
philosophical need for a return to a physical focus in physics, to emphasize the physical nature of
the 4DBT, and to champion the pursuit of a physical description of physical Reality in all aspects
of physics even if 4DBT is rejected.

Definition: Ether
The term “Ether” has changed over time. It was originally the fifth element of Aristotle’s
model of matter which represented the substance of the stars and cosmos. More recently the
concept of Ether was employed by scientists learning about electromagnetism in the 18th and
early 19th centuries.
Before Einstein’s Theory of Relativity scientists knew that light was a wave and they also
knew about electric and magnetic fields. They knew that a wave is defined as energy passing
through a medium and so they knew that if light is a wave then there must be a medium.
Ether is the medium of light. Furthermore, ether was assumed to be the medium of fields.

The Problem of Ether
In Einstein’s time the Ether was assumed to exist because light is a wave and a wave
must have a medium. The only question was the form of the Ether. All the Ether theories ran into
a problem when the Michelson-Morley Experiment came up with a null result.
The Michelson-Morley Experiment was designed to find out how fast the Earth is
moving through the Ether using lasers and mirrors. No evidence of Ether was found. Subsequent
experiments with greater accuracy have not found evidence for Ether. According to the
Wikipedia article, “More recent optical resonator experiments confirmed the absence of any
aether wind at the 10−17 level.[2][3]” This null result does not mean that Ether does not exist.
Rather, it means that all models of physics which include Ether must explain the null result of the
Michelson-Morley Experiment or at least assume that such an explanation exists.
At the time of Einstein’s ascent, physicists were working hard on Ether theories. At the
time Einstein wrote the Special Theory of Relativity (1905) he still believed that an Ether
existed. When Einstein wrote his General Theory of Relativity (1916) he had come to the
conclusion that no Ether was needed to explain electromagnetism and thus the concept of Ether
was superfluous.
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However, only a few years later Einstein once again embraced the idea of Ether after
realizing that his General Theory of Relativity implied that all points in space had properties
including empty space. This implied that something existed at all points in space. He called the
Ether implied by General Relativity “New Ether”.
The Evolution of Einstein’s Ether
Einstein’s last major scientific breakthrough was his General Theory of Relativity in
1916 but he continued to influence the scientific community for the rest of his life including his
work on the Manhattan Project and his endorsement of the Big Bang Theory. However,
Einstein’s main pursuit during the time between 1916 and his death in 1955 was a unified theory
of the forces. To this end he applied his concept of New Ether in different ways.
Einstein began by talking about his idea of New Ether. At the time the concept of Ether
was still popular. He transitioned to describing his Ether as “Physical Space” which is another
way of saying space with physical properties. The final form of Einstein’s Ether was the “Total
Field” where all of reality was essentially characteristics in one super-field.
All three iterations of Einstein’s Ether are basically the same thing with different
emphasis:
New Ether: This term still included the term “ether” which evokes the idea of a new
substance with properties that explain known phenomena.
Physical Space: This term removes the term “ether” and instead adds physical properties
to the existing concept of “space.”
Total Field: This term completely abandons physical concepts and seeks to convert all of
physical Reality into characteristics of a single field.
The evolution of Einstein’s Ether from “New Ether” to “Physical Space” to “Total Field”
illustrates the trend of all of physics to move away from physical descriptions of physical Reality
supported by mathematical models and toward mathematical models with minimal connection to
physical Reality. The “Total Field” model of Reality was the perfect example of this trend
because Einstein tried to turn all of physical Reality into a field, but a field is not a physical
concept at all.

Definition: Field
A Field is essentially a coordinate system populated by physical values. For example, the
heat in a room with one candle could be thought of as a heat field with most of the heat at the
candle flame and the heat value dropping for points farther away from the flame. Magnetic and
electric fields are described by force vectors. If you bring an electron near another electron the
two electrons will repel each other at a distance but the mathematical model of electrical physics
can predict how strong the force will be at any given point using the mathematical tool of the
field concept.
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If you have a large rubber mat and drive nails of varying length through the mat into the
wood below the mat, the result will be a rubber mat with dents. If you then roll a marble on the
surface of the mat, the marble will experience varying degrees of the force of gravity based on
the contours of the surface of the mat. Every point on the mat will have some corresponding
force vector (magnitude and direction of force) based on the angle of the mat at that point and the
direction of the angle.
Fields as Non-Physical Objects
A rubber mat dented with nails is a physical object. If you place a marble on the mat, the
marble will move in some direction until it finds a nail and then it will stop. This is a physical
action.
The field that corresponds to a rubber mat dented with nails is a mathematical projection
that does not physically exist. It is meaningful to talk about the dented rubber mat in terms of a
field because that makes it easier to predict the path of a marble on the surface. The concept of a
field is an essential part of physics and our understanding of many concepts like electromagnetism would be far weaker without the solid mathematical model developed by scientists.
However, a field is not a physical object. If you have a candle in a room you have a heat
field and a light field in that you can assign a heat value and a light value to every point in the
room. That does not give the field independent physical existence. If you have a rubber mat with
nails making dents in the surface that is all you physically have. The fact that you can assign
force vectors to ever point on that surface does not give the “field” aspect independent existence.
Does a mag-lev train operate using magnetic fields? No! It operates using magnets in a
manner that can be described using mathematical models called “fields”.
According to the Wikipedia page on Fields the standard model asserts that
electromagnetic fields can have momentum and energy making them physical objects or
somehow physically real. This is a mistake. The term “field” is a mathematical construct defined
using mathematical terms. It is meaningless to discuss fields as if they had any physical existence
without first building a physical (non-mathematical) definition of the concept of a field. Saying
“Fields exist in physical Reality” is like saying “Fives exist in physical Reality.” Fives are
mathematical objects in mathematical reality. Fields are mathematical objects in mathematical
models.
An MRI machine operates using strong magnetic fields to produce images. Is this a
correct statement? Yes! However, the MRI machine operates mostly in the mathematical space.
The line of demarcation between mathematical and physical descriptions of the universe can
often seem to blur but they can be found and that line of demarcation is the key to the next
scientific revolution in physics.
The line of demarcation separates the physical description of physical Reality from the
mathematical model of physical Reality. Physics without the mathematical model is extremely
weak and barely worth doing. Physics without the physical description of physical Reality is not
physics at all. The line of demarcation is needed in order to start doing physics again.
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Hopefully after 2019 the line of demarcation between physical and mathematical
descriptions of physical Reality will be relegated to history and Philosophy of Science. However,
seeing as the year is presently 2019, that line of demarcation represents the first step into a whole
new model of physics.

Physical Physics
According to 4th Dimensional Balloon Theory (4DBT), photon of light is a wave in the
surface of the hypersphere on which our universe resides. We know that light is an oscillating
electric and magnetic field which, if 4DBT is correct, implies that electric and magnetic fields
exist as perturbations in the surface of the universe.
According to the standard model, the electromagnetic force and the weak force are the
same force called the electro-weak force. Scientists expect that at high enough energies the
strong force is also part of the electro-weak force meaning that three of the four fundamental
forces in nature are different manifestations of the same force.
Einstein was trying to combine all four forces using his Total Field. According to 4DBT
the force of gravity has nothing to do with a field but instead is caused by the force that expands
our universe. However, the three primary forces seem to exist as perturbations in the surface of
the universe. This makes the surface of the universe the physical manifestation of the Total Field,
Physical Space, and New Ether. In other words, the surface of the universe is, according to
4DBT, the medium of all fields.
Earlier in this chapter the term “field” was defined as a coordinate system populated with
physical properties. The problem with this definition was that the term “coordinate system” is a
non-physical term corresponding to a mathematical object with no physical existence. However,
the surface of the universe is extremely physical which means that the term “field” can be
translated into a physical term by replacing the coordinate system with the surface of the
universe.

Physical Definition: Field
A physical field is a physical medium populated by physical properties in a predictable
pattern and which are caused by physical objects.
This term does not work with the Standard model in its present state because there is no
known medium for fields. However, due to 4DBT, fields which formerly had no stated physical
medium such as electromagnetism can have, as their medium, the surface of the universe itself.
I do not know exactly how fields work as patterns in the surface of the universe. As
mentioned in chapter 13, the surface of a 4D object cannot be imagined by a 3D brain (at least
not mine) so mathematical models will be needed to describe waves and patterns in the surface
of the 4D object. Furthermore, I have high hopes that a modified version of the mathematics of
string theory will be key to modeling the surface. This dependence on mathematics for
describing the surface of the universe illustrates the idea that mathematical models are an
essential aspect of physics.
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The need to separate the physical descriptions in physics from the mathematical models
does not diminish the value of mathematics in the field of physics. It only illustrates the need for
physical description of physical Reality that are as complete as the mathematical ones and the
need to ensure that every term used in the physical descriptions of the universe are physical
terms.

Hyper-Physical Physics
4DBT is more than a physical theory, it is a hyper-physical theory. In other words, 4DBT
describes a tiny part of a four dimensional reality which is infinitely more physical than that
described by the standard model for two reasons. First, 4DBT allows only physical terms
meaning that the “spacetime” of the standard model is fiction. Physical objects are categorically
infinitely more physical than mathematical objects because mathematical objects are nonphysical.
Second, a four dimensional object is infinitely more physical than a three dimensional
object because that fourth dimension of extension means that a four dimension objects exists in a
way a three dimensional object does not. A 3D object cannot occupy 4D space which means that
if there was a 4D space and a 3D object, the 3D object would not be in that 4D space. It would be
undetectable to 4D beings and a 4D object would pass right through a 3D object as if it were not
there because it is not in the space.
According to 4DBT, our universe only appears to be 3D but it is in fact 4D. The surface
of a 4D hypersphere is part of 4D reality. Objects on that surface which interact only in 3
dimensions are still made out of 4D “stuff” even if that “stuff” is only energy passing across the
surface.
A massless particle like a photon has no physical substance. If momentum = mass times
velocity then a massless particle should have no momentum. However, the mass of a photon
comes from the matter of the surface of the universe itself. A wave in a guitar string, wire, or
slinky has momentum without mass because of the mass of the medium. A shockwave from an
explosion has no mass intrinsic to the shockwave but it can knock you flying.
When ultraviolet light from the sun burns your skin, it is the surface of the universe itself
that is wiggling your atoms and imparting them with energy.

There is no Magic
According to 4DBT, there is nothing mystical, magical, ethereal, or infinite. Everything
we can see and everything we cannot see are explained by physical processes. If God(s), angels,
demons, heaven, hell, ghosts or spirits are real, they exist in relation to an expanding hypersphere
holding our universe on its surface.
Physical Science is the study of physical Reality. If we found physical evidence for
ghosts it would be the responsibility of physical science to study the physical properties of
ghosts. To my knowledge no physical evidence for ghosts has been found so that is not our
problem yet. Physical science does not have to concern itself with the supernatural because the
supernatural has not deigned to give us physical evidence of its existence.
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However, according to 4DBT any hypothetical supernatural Reality must also be physical
(even hyperphysical). It is possible to explain most supernatural phenomena using the 4DBT
because supernatural creatures can exist outside the universe and interact with our universe only
so much as they choose. This means that, if 4DBT becomes integrated into a new standard
model, all religions, mystics, superstitions, and spiritualists can be held to a physical set of
standards. In other words, it should be possible to describe any viable supernatural models of the
universe using the tools provided by 4DBT.

The 4DBT Standard
The Four Dimensional Balloon Theory, as described in this paper, describes the whole
universe in physical terms and explains many aspects of theoretical physics which cannot be
explained by the standard model. Here are some examples:






What is dark energy? (A force in the direction perpendicular to our universe.)
What is dark matter? (Binding velocity at equilibrium.)
What is our universe expanding INTO? (4D space.)
What is the medium of light? (The surface of a 4D object.)
Why is gravity different from the other forces? (Because it has a different cause.)

As of today (Spring 2019) 4DBT has a following of only me (Tim Patry.) I am not a
professional physics researcher and many people will believe that 4DBT is garbage before it is
generally accepted. It is also possible that there is some flaw in my core understanding of physics
and that 4DBT is incorrect. I do not see how it is possible that I am wrong, but I wouldn’t if I
were wrong would I?
However, no matter if I am right or wrong about 4DBT, you should expect whatever
description of the universe you believe to meet the standards set by this theory. Your description
of physical Reality should be physical.
It is said that mathematics is the language of physics. This is a gateway that excludes the
vast majority of even the smartest minds on our planet from participating in physics or
understanding theoretical physics at all. If humanity has to trust that a handful of mathematicians
are the only ones allowed to do physics and the rest of us are too ignorant to approach, then
something is wrong.
If humanity has to believe that the vast majority of the matter in our universe is
undetectable and the vast majority of the energy in the universe has a cause unknown, then
something stinks in the field of physics. If theoretical physics can make up matter (Dark Matter),
energy (Dark Energy), universe wide fields (the Higgs Field), and can undermine the core
existence of Reality (the Copenhagen Interpretation of Quantum Mechanics) then perhaps it is
time to take a look at the core values of the field.

Final Thoughts
Fourth Dimensional Balloon Theory is technically a large set of linked hypotheses
forming a model of the universe. Some or all of these hypotheses might seem contradicted or
disproven by the standard model already. Concluding that 4DBT is false based on one or two
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hypotheses would be a mistake because 4DBT is not a modification of one aspect of the standard
model. Rather, 4DBT is a model of Reality that is bigger than the standard model. 4DBT
contains all of the standard model (modified to be physical) and much more.
4DBT must be understood as a complete and independent model before it can be
falsified.

Note to Early Readers (written May 9, 2019)
This paper should have a better ending. At present no one has ever read the whole paper.
Even I have not read the thing in its entirety and I wrote the thing. I have moved chapters around
and my understanding of my own theory has grown in the writing (especially the Doppler
Exclusion Principle) so I can honestly say that I have no idea how this paper will be received.
The final paragraphs of this paper will be rewritten after I have some idea how it will be received
by other minds.
To that end, please give me your honest thoughts on everything that matters to you.
What is good?
What is bad?
What is hard to understand?
What parts of the paper caused you cognitive dissonance?
What physics concepts have I misunderstood?
Where are my typos?
Finally, once you have ready the whole thing a few times and feel like you understand the
model, what is your impression of the whole thing? This model is more than the sum of its parts.
It is a perspective on Reality completely different from anything I have seen before. How does it
make you feel?
Thank you for reading.

END
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