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Abstract

Relativity is inside the light cone phenomena, while Quantum Mechanics is outside the light cone
phenomena, dictated just by the scale (i.e. whether we use classical/human scale or sub-atomic scale).
This recent paper [‘Quantum principle of relativity’; Andrzej Dragan, Artur Ekert, New. J. Phys. 22 (2020)
033098] has shown that every exotic Quantum effect like superposition, entanglement, probabilistic
behavior, multiple paths etc. can be explained just by allowing superluminal possibility. (Click Here) The
'inside the light cone' phenomena, and the 'outside the light cone' phenomena together span the entire
region within the space and time axes. Only in unison they complete the entire picture. We failed to
realize that the same spacetime is getting split into 'space like' and 'time like’ regions based on scale.
And the reason behind this is not the magical (?) speed of light. That would have turned relativity into
just a branch of electromagnetism. It turns out that the c is the radial expansion velocity of our
universe.

Quantum Mechanics (QM) and Special Relativity (SR) are like two sides of the same coin. But
understanding the relation between QM and General Relativity (GR) is a bit tricky, because according to
GR, gravity is the warping/curvature of the 4 dimensional spacetime itself. But once we realize that
Einstein had mistaken a dynamic 3d hypersheet (composed of fields & particles) moving with velocity c
in the 4™ dimension in an embedding 4d hyperspace, and had wrongly identified it as 4d spacetime
continuum, leading to the wrong ‘block universe’ model (Click here), it becomes clear that QM and GR
are not really in conflict. It will become clear in the next few paragraphs that GR is an inside view, while
this paper presents a divine view (without really challenging the mathematics of GR). This paper does
not sacrifice any of the spectacular success of GR and also does not compromise with any of the
stunningly accurate predictions of QM. And yet, this paper harmoniously brings QM and GR together
(and solves several pressing problems in physics). Just bear in mind that Nature simply cannot afford to
make our two greatest theories incompatible. After all, both GR and QM were based on what nature
was actually telling us, and nature herself would be accountable for any genuine contradiction (but not
for the breakdown of our physics due to our misunderstanding!). For now it is sufficient to realize that
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SR’s big brother GR only complicates things a bit, but does not become inconsistent with QM altogether.
The only difference between the warped spacetime of GR, and the flat spacetime of SR is very similar to
the difference between a stretched rubber membrane (RM), with and without a metal ball placed on it.
Rather than taking this as an analogy, we should take it quite literally (because the 3d field particle
hypersheet or 3d FPHS behave just like a stretched RM). Gravity is not a true force (as correctly guessed
by Einstein) but arises due to stretching of this 3d FPHS in the 4" dimension by massive objects. Kindly
note that this stretching of the dynamic 3d FPHS also predicts the same gravitational time dilations as
predicted by GR (although now it is due to the resolution of temporal component into sin (8) and cos (0)
components depending on the slope at various points on the stretched 3d FPHS). We don’t need to
guantize gravity, as we have already achieved all the necessary quantizations (for Q. Electrodynamics, Q.
FlavorDynamics and Q. ChromoDynamics) of the 3d field-particle hypersheet. Unfortunately all modern
research towards unifying QM and GR are intensely focused on ‘Quantum Gravity’. Let me repeat:
gravity is not a true force, and arises due to mere stretching of ‘3d field-particle hypersheet’, and that’s
exactly why it is so incredibly weak (hierarchy problem) compared to the three (true) forces of nature.

Quantum Mechanics (QM) and General Relativity (GR) have been spectacularly successful, but limited to
their own domains (i.e. for the tiniest and largest scales respectively). The reason for their limitations
lies hidden within the words ‘tiniest and largest scales’. Special Relativity is based on constancy of speed
of light for any observer. By basing his theory on this postulate, Einstein unknowingly selected a scale:
the classical/human scale and above (i.e. astronomical scale), which uses 3 spatial coordinates and one
time coordinate. However, for Planck scale objects, there is only one spatial dimension and three
temporal dimensions (i.e. nature’s viewpoint prevails). That's exactly why physicists like Dirac and
Feynman were so amazed at how finely tuned Quaternions (which uses 1 real number and 3 imaginary
numbers and hence best represents 1+3 spacetime structure) are in describing the physics of the very
small. Don’t worry if this concept does not make any sense at all right now. Just for a glimpse/taste of it
(Click here). Both QM & GR have a common origin, which can be understood only through the correct
model of our universe (which is not the presently accepted model). Physics and cosmology are
intimately linked. Consequently, our level of understanding of one of them strongly affects our depth of
knowledge of the other.

On the one hand, the greatest challenges facing cosmology today are dark matter, dark energy,
information loss (paradox) due to singularity inside black hole etc. which are just the relics of our
misinterpretation of General Relativity (GR) of physics. GR is mathematically sound, but is based on a
faulty assumption of ‘4 dimensional spacetime continuum’, which is a ‘block universe’ view in which
there is no distinction between the past, the present and the future! Unlike real numbers, imaginary
numbers cannot be taken as an independent axis. [For details Click here] Imaginary number i enters
through the temporal dimension, and turns the spacetime metric into (-, +, +, +). All those above-
mentioned problems magically vanish when we realize that GR is just the viewpoint of a ‘trapped being’,
which is an inside view (hence there is no concept of ‘outside’ in GR). That is exactly why GR can’t
predict the global structure of the universe, nor can it accommodate ‘external field effect’ (which has
now been confirmed to 11 Sigma accuracy in galaxies and galaxy clusters). Don’t worry: we will not
require a fifth dimension.



On the other hand, without the correct model of our universe, physics appears to be broken. Quantum
Mechanics and General Relativity (which are our two greatest theories in physics, and the two pillars on
which our modern physics rests) seem to be utterly incompatible. [For details click here.] This
incompatibility arises because we straightaway reject nature's point of view, in which superluminal
communication is not only possible, but the only possibility (c becomes the lower limit). Relativity and
guantum principles are inseparable twins.

This is what is happening to spatial and temporal dimensions at different scales:
3+1 (Classical regime) < 2+2 (Compton regime) < 1+3 (Planck regime)

Superluminal phenomena (which gives rise to ‘strangeness’ of QM) is not possible in our human scale,
since the Minkowskian coordinate system (3+1) we use simply won’t allow velocity greater than velocity
of light (Click here). However nature uses superluminal communications all the time (which allows
Quantum entanglement’s ‘spooky action at a distance’ which challenges Einstein’s causality and relative
simultaneity restrictions). Our mistake was to assume that nature will continue to use our 3+1
spacetime even at the smallest scale.

Relativistic Quantum Mechanics uses the Compton scale lying intermediate between (3+1) and (1+3),
and has a spacetime dimension of 2+2 as proved by Ord [G.N. Ord; Fractal space-time: a geometric
analogue of relativistic quantum mechanics. 1983 J. Phys. A: Math. Gen. 16 1869].

There are however other serious issues to deal with (like the ‘time problem’ since quantum mechanics
require universal and absolute time, whereas general relativity regards the flow of time as malleable and
relative) before any meaningful reconciliation of QM and GR are possible. Accepting both ‘relatively
flowing time’ due to movement of observers (i.e. time dilation) and absolute universal time is
psychologically very challenging. To digest this concept, let’s visit the ‘twin paradox’ again, but now
without the usual rocket journey. [Click Here]

The largest and the smallest in the universe are tightly linked as highlighted by the ‘large numbers
hypothesis (LNH)’ proposed by Hermann Weyl, Eddington, Dirac et al. But due to the unavailability of
knowledge regarding the exact size and shape of our universe, those ratios/relations could not be shown
to be exact. The aforementioned tight link manifests itself in IR/UV mixing, and also manifests itself in
the ‘unnaturalness’ of the mass of Higgs Boson.

To see how the conflicting demands of Quantum Mechanics and relativity can be easily satisfied, let’s
build the true model of our universe. We must rectify the series of historical mistakes we have made in
our mathematics, cosmology and physics.

The equation ds? = (ic dt) ? + dx? + dy? + dz? = (ic dt)? + dr? (which explains all of special
relativity, including time dilation, length contraction, and relative simultaneity) is not a statement for 4d
spacetime continuum. Einstein & Minkowski made that mistake, and assumed a block universe view in
which the past, the present and the future simultaneously coexist! This view is in stark contrast to our
everyday experience, as well as with an astonishing number of observations in the whole of science. In



fact, an entire book has been written to highlight this fallacy. [The arrow of time: the quest to solve
science’s greatest mystery; Peter Conveney, Roger Highfield (Flamingo-an imprint of HarperCollins
publishers)].

The concept of block universe is due to our faulty understanding of relative simultaneity. We have
wrongly used the analogy of a ‘loaf of bread’ that can be sliced at different angles. The logic is: if the
observers are in motion then the spacetime loaf would be cut at an angle meaning that an observer’s
“now” would be significantly different from each other. This analogy leads to the Rietdijk—Putnam
paradox (Andromeda paradox) which rather than supporting the viewpoint, actually exposes how
ridiculous it is!

A much more appropriate analogy would be the ‘printer cartridge’ analogy. Although the cartridge
moves to and fro on an 1d metal rod, still it is able to print any slanting line (of any angle tilt) on a 2d
paper, because the paper is moving. It could also do the same if the 2d paper were held still, and the
metal rod moved upwards as the cartridge moved sideways.

The above equation represents a dynamic 3d hypersheet (composed of fields & particles. Therefore I'll
refer to it as Field-Particle Hypersheet, or 3d FPHS) moving with a velocity c in the 4™ dimension in an
embedding 4d hyperspace. This is very easy to see. Let us take any observer, located anywhere in 3d
space (3d FPHS), and moving with any possible velocity. Relative to itself, the observer does not move
through space (dr=0). Hence, the above equation becomes (putting dr=0):

ds? = (icdt)? + dx? + dy? + dz? = (icdt)? + dr? = (ic dt)?
Therefore, ds/dt =i.c

Therefore, every frame of reference reaches the same conclusion. The presence of i clearly shows that
everyone is moving with a velocity c in a perpendicular direction to all three x,y and z axis (which is an
impossible direction for every observer trapped in this 3d FPHS. Why impossible direction? Well, just try
to point your finger towards the future or towards the past. That direction is perpendicular to every
direction we can point our finger at). The lack of understanding about i=sqrt(-1) had led scientists to
conclude that the velocity is imaginary (and hence discouraged from digging deeper). They simply
concluded that our spacetime is very peculiar (hyperbolic), without questioning why this peculiarity
arises after all.

But every frame of reference can reach the same conclusion only if the entire 3d FPHS is moving in the
same direction. That’s why | emphasized 3d FPHS (instead of 3d space). A 3d space moving through 4d
hyperspace doesn’t make any sense! But a 3d FPHS moving (at velocity c) through 4d hyperspace does
make sense.

The sharpest minds of the last century had smartly figured out that we are all moving at the velocity c
(speed of light) through space-time. But they failed to reach the correct conclusion, which is: every
observer (or every frame of reference) is moving with a velocity c in one single direction (the real-
time/universal time direction) irrespective of its location or velocity in the 3d FPHS. We are all
travelling at 1079 million kilometers per hour! (That’s right. It is 670.6 million miles per hour). That’s
how fast we are all moving through (hyper) space.



If we ignore the dynamic nature of the 3d FPHS (which seems natural to trapped ‘flatlanders’ like us),
then our world indeed appears 3 dimensional and Euclidean ds? = dx? + dy? + dz? just as Euclid
himself thought.

As an immediate consequence of making the (4d spacetime vs dynamic 3d FPHS) correction, one
dimension got freed up (which we were reserving unnecessarily). Kaluza’s miracle of obtaining
Maxwell’s equation in addition to Einstein’s field equations seemed to demand a heavy price: a 5"
dimension was required as an embedding space. Actually, 4 dimension is sufficient (and we get
electromagnetic phenomena as a bonus!). In fact, the implications of freeing up a dimension is much
more profound, and solves the requirement of a fifth dimension popping up everywhere in physics (but
stringent limit on the number of dimensions set at four from experiments & observations simply won’t
allow that).

Since every star and planets and even ourselves are ultimately made up of particles (which are mere
excitations/resonances in the 3d FPHS fields), therefore, every bit of matter is eternally trapped in this
3d FPHS, and is getting dragged with it. Every particle is guided by its own pilot wave generated in
widely spread field (as correctly guessed by deBroglie and Bohm) and the collective pilot wave fields
create this 3d FPHS. Gravity is not a warping in 4d spacetime, but a stretching of this 3d FPHS (by
massive objects) in the 4™ dimension. Every normal baryonic matter has a natural tendency to move
towards the future (away from the center of the universe). This 3d FPHS behaves just like a stretched
rubber membrane, and all massive objects nearby stretch this membrane in a single direction, thus
enormously amplifying their collective stretching. This magically solves all dark matter related issues as
we will soon see. [For more details Click Here]

We have another piece of the jigsaw puzzle: The 3d HS is also getting stretched (Hubble’s law) as it
moves in the 4" dimension. From previous discussion, and this clue, two models of our universe are
easily possible. [Click here]

Here is another piece of clue which finally nails it: Our universe does have has a Centre (although the
Centre does not lie anywhere in our 3d space or 3d FPHS). This can be easily proved:

The Centre of Mass equation is a powerful equation.

n
com. = Zi=1 m;7;

. . — n—
i=1 M

In the vastness of our cosmos, we can consider each galaxy (or maybe a galaxy cluster) as a point mass.
Even as n tends to infinity (n = oo ) we are still left with a single point center of mass. Simply invoking
infinity isn’t going to help us escape from the conclusion that there is indeed a Centre. And what’s more,
the above formula works irrespective of the number of dimensions, or whether all the point masses are
located on a flat surface, or a curved surface (or even an irregular shaped corrugated surface).

Applying pure logical reasoning we can construct the true model of the universe: an expanding (hyper)
balloon universe. For details, observational evidences etc. [Click here]



The theoretical Hubble constant value (71.002 km/s/Mpc) matches very well with accepted values
(between 69.8 km/s/Mpc and 74 km/s/Mpc). [For checking calculations Click here].

Objections which might be raised against this model all fail miserably. Here are some objections:

1) Measured flatness of universe from Cosmic Microwave Background CMB using summation of angles
of a triangle. [Explanation: We cannot measure the curvature of a 3d hypersheet using summation of
angles in a triangle. That works for a 2d surface curving in the 3™ dimension. We need the sum of solid
angles i.e. we need a tetrahedron, and not triangle (Click Here)].

2) Accelerated expansion of universe rather than constant rate of expansion. [Explanation: Recent
studies using much bigger dataset actually favor universe’s constant rate of expansion over accelerated
expansion. Why the illusion of accelerated expansion arises have also been explained. This solves the
problem of dark energy: we don’t need dark energy, since we don’t have to account for acceleration.
(Click Here)]

3) Observable universe is itself 94 billion light years across, and hence entire universe must be much
bigger. [Explanation: This argument fails too. (Click Here)]

The radial expansion velocity ¢ of the universe introduces the concept of rest-mass momentum (p=m.c)
which greatly simplifies and unifies physics. [Haug E.; Better Quantum Mechanics? Thoughts on a New
Definition of Momentum That Makes Physics Simpler and More Consistent. Preprints 2019,
2019010042 (doi: 10.20944/preprints201901.0042.v2)]. In fact, it also explains the origin of rest-mass
energy (E=mc2), since the energy (E) and momentum (p) are always related as E=p.c (as shown by the
author Haug E.)

From the center of our universe (the point where the Big Bang happened) we have absolute
simultaneity as demanded by the Sagnac effect (because the universal time elapsed since the Big Bang is
simply a function of universe’s radius), and absolute universal time (as Quantum Mechanics demands.
This solves the ‘time problem’ in Quantum Mechanics which stubbornly resisted all attempts to
reconcile it with General Relativity).

Physics and cosmology are intimately linked (e.g. conservation laws of Physics arise from symmetry of
our universe, as per Noether’s theorem). We can directly see from this simple structure of our universe,
why those symmetries (e.g. homogeneity and isotropy) arises in the first place.

We humans experience 3+1 spacetime dimensions, where the 3 spatial dimensions are curved lines
(drawn on the surface of a hyper balloon). However each tiniest point in the wall of the balloon universe
becomes (1+3) timespace [i.e. Quaternion/superluminal] when viewed from the center of our (hyper)
balloon universe, since there is only one real spatial dimension (i.e. the radius of the universe) from the
center of the universe to that point. As explained later, temporal dimension is that dimension along
which any movement can be ignored. For example, we can easily ignore the tremendous velocity with
which we are travelling along the radius of the universe. In a similar manner, nature/universe ignores
movement along the wall of the balloon whether we travel to the moon or to the sun or to the



Andromeda galaxy, because the moon, the sun, and Andromeda galaxy are all equidistant from the true
center of the universe.

As expected, the reconciliation of our two best theories improves every aspect of modern Physics [e.g.
‘Principle of Least Action’ which comes closest to the ‘theory of Everything’ in physics, and from which,
all known laws of physics can be derived, arises as a direct consequence of the better model of the
universe as proposed in this paper.

The list of achievements in this paper is simply too long to be detailed here in the Abstract (which is
already too long. | beg your apology. But this paper concerns our entire universe, and every span of
physics and cosmology. | thank you for your patience). For example, the Black Hole information loss
paradox also gets resolved. [Click here]

Thus, a better understanding of imaginary numbers lets us realize that our ‘clock time’ is imaginary. It
also explains the true meaning of Wick rotated, Euclidean time (wrongly called ‘imaginary time’) which is
so ubiquitous in physics. It becomes crystal clear why Physicists like Dirac & Feynman were so puzzled
that ‘imaginary time seems more real than real time’! In fact, many more problems/paradoxes gets
resolved together.

From this model, we can see that there are two viewpoints involved. From our viewpoint, locality is
absolute, while from the center of the universe viewpoint (nature's viewpoint) simultaneity is absolute.
We can finally decipher nature’s deepest secret. Nature does not use two separate rule books, but two
different viewpoints. Everything, from the tiniest quark to the Galaxy clusters is telling one single story.
Relativity and quantum mechanics both have a common origin. Entire Physics & Cosmology is united.

My aim in this paper is to show that the pillar is the leg of the elephant, the pointed spear is its tusk,
the rope is it tail, and the rubbery mattress is its ear.

[NB I'll be adding many more sections in this paper very soon].

Introduction

Our physics is derailed, and our cosmology is facing a series of crisis.

How then does nature manage to run everything so smoothly? Perhaps the better question to ask is:
when nature is running everything without a hitch, how did we manage to mess up our physics and
cosmology so badly?

Modern physics rests on two pillars: Quantum Mechanics and General Relativity. However they seem to
be utterly incompatible.

Here are some reasons why Quantum Mechanics and General Relativity don’t seem to fit together:
The problem of time is a conceptual conflict between general relativity and quantum mechanics in that
guantum mechanics regards the flow of time as universal and absolute, whereas general relativity
regards the flow of time as malleable and relative.



In general relativity, events are continuous and deterministic, meaning that every cause matches up to a
specific, local effect. In quantum mechanics, events produced by the interaction of subatomic particles
happen in jumps (i.e. quantum leaps), with probabilistic rather than definite outcomes. In quantum field
theory, forces act locally through the exchange of well-defined quanta.

The general relativity does not have a propagator of force. As such gravity is not quantized. All other
forces are quantized.

Special relativity demands a locality principle (no instantaneous action at a distance). Locality implies
Bell's theorem and quantum mechanics violates Bell's inequality, therefore, quantum mechanics
contradicts relativity.

(Return back to Abstract)

But nature simply can’t afford to make Quantum Mechanics and General Relativity incompatible!
Although physicists have made intense efforts towards unification, nobody cared to dig deeply to see
why exactly our two best theories become incompatible. As a result, over eight decades have passed
since physicists realized that the theories of quantum mechanics and gravity don't fit together, and the
puzzle of how to combine the two remains unsolved.

We have made a series of mistakes, in our mathematics, and in our understanding of physics as well as
cosmology. Consequently, we failed to decipher the deepest secret of nature: Nature does not use two
separate rule books, but two different viewpoints. Everything, from the tiniest quark to the Galaxy
clusters is telling one single story. Relativity and quantum mechanics both have a common origin. Entire
Physics & Cosmology is united.

The greatest challenges facing physics/cosmology today are dark matter, dark energy, information loss
(paradox) due to singularity inside black hole etc. which are relics of mistakes in our understanding of
General Relativity, whose spacetime metric ds? = (ic dt)? + dx? + dy? + dz? = (icdt)? + dr?is
based on the same metric as special relativity, although the mathematics is based on tensor calculus. To
understand how exactly our mistake started, we need to investigate the true meaning of imaginary
numbers. Before proceeding with the discussion, | would like to add a quote from D. Merritt:

“We need to scientifically understand why the dark-matter based model, being the most falsified
physical theory in the history of humankind, continues to be religiously believed to be true by the vast
majority of the modern, highly-educated scientists. This is a problem for the sociological and
philosophical sciences and suggests a breakdown of the scientific method” ["A Philosophical Approach to
MOND: Assessing the Milgromian Research Program in Cosmology" Merritt, D., 2020, Cambridge
University Press, ISBN: 9781108492690, 2020].

Discussion

Imaginary numbers are crucial for Quantum Mechanics, Relativity & other branches of Physics.



Let’s begin by rectifying a mistake (please scroll below to the next page):

Imaginary numbers don’t create an additional (perpendicular) axis/dimension, until
a Wick rotation is performed. [Return back to abstract]
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There is a misunderstanding about negative numbers & imaginary numbers. To explain this, let me start
with negative numbers. Suppose | have taken one thousand dollars from the bank and spent it. Then |
will either say “l am in a debt of 1000 dollars”, or else | will say “I own -1000 dollars”. But | must not
say “l am in a debt of -1000 dollars”. The negative sign is automatically telling the direction (since debt is
in the opposite direction of owning). Therefore, if negative numbers are used (i.e. along with the minus
sign), then we should use the positive x-axis (i.e. in the same direction of positive numbers). If we don’t
use the minus sign, then we should use the negative x-axis (in the opposite direction of +ve x-axis from
the chosen origin). But we should never use both at the same time. Positive and negative signs
automatically keep track of the direction. The negative sign is nothing but a multiplication with -1, and

acts as an operator, which reverses the direction. But, as long as minus (=) sign is present, it is in the

same direction as the positive (+ve) numbers i.e. along the positive x-axis.



| guess, we have been making this (unnoticeable) mistake due to our impulsive desire for ordering the
numbers (based on their magnitude) on the number-line (say x-axis). Suppose we begin with 2. We
compare 2 with 1. Since 1 is less than 2, we place it to the left of 2. Then we compare 1 with 0, and
place 0 to the left of 1. Next, we compare 0 and -1, and find that -1 is less than 0, and therefore place -1
to the left of 0.

We conveniently forget one important fact: We have the origin at zero. Till now, placing at the left was
bringing us closer to origin. But now, placing them more and more towards the left will move them away
from the origin. The rule has flipped.

i.e. till we were using positive numbers (like 2,3, 12 etc.) for ordering purpose, we were following the
rule: smaller numbers closer to origin, larger numbers further away. But when arranging negative
numbers (in the conventional way) we are following the rule: larger number closer to origin, smaller
number further away!

Therefore such ordering works only if we had no origin on the number line. Such a number line may be
of interest to mathematicians (as a fancy ordering tool), but we don’t need it for physics. For nature, the
origin is definitely at zero (it is the terminus). After all, nature doesn’t use negative numbers (or even
imaginary numbers). They appear only in our mathematical description of physical laws.
Negative/imaginary numbers are just a mathematical convenience tool. They don’t exist in nature. How
can | have -4 cows? (Here -4 is meant quite literally, which begs the question “How does a negative cow
look like?”). And that is exactly why mathematicians were so reluctant to accept negative and imaginary
numbers. They are not physical. Additionally, we certainly need an origin when dealing with dimensions.
After all, we need an intersection (criss-cross) point between X and Y axes (or maybe even Z-axis). it is
difficult to imagine how a number line without any origin can be used for creating a XYZ frame of
reference.

Alert readers would have noted one difficulty. Even if we use the positive x-axis for ordering negative
numbers (as shown in the figure), we still run into difficulty. While the positive numbers follow the rule:
larger number closer to origin, smaller number further away, the rule get reversed for negative
numbers. That’s exactly why the negative numbers are shown in brackets in the diagram. We cannot
order the negative numbers similar to the positive numbers. This problem becomes more pronounced
when we go to imaginary numbers. That is because i=sqrt(-1) is neither less than zero, nor greater than
zero, nor equal to 0. But if we have access to another perpendicular axes (luckily in this case the y-axis),
then i=1.i represent (real) 1 on the y-axis. Since 1 on the y-axis don’t lie anywhere on the x-axis, normal
ordering won’t work. However, the focus is not where on the x-axis the imaginary numbers should be
placed (they are just mathematical convenience anyway). The focus is that they represent real quantity
on a very real axis.

“Why then don’t we use an additional axis instead of resorting to imaginary numbers?” That’s certainly a
good question. If x-axis is not sufficient, then we can add y-axis. If we require still another dimension, we
can use the z-axis. But then we are stuck. We can’t go beyond. And here is the shocking part: we
certainly need another dimension, to which we have no access. We are flatlanders! This fact was
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realised by Einstein and Minkowski (but they missed the true picture and created a mess with a block
universe view).

The same conclusion (about an axis perpendicular to all three x,y, z axes) can also be reached
independently. This is what this reference [Imaginary Numbers are not Real (the Geometric Algebra of
Spacetime); Stephen Gull, Anthony Lasenby, Chris Doran] says: We have now reached the point which
is liable to cause the greatest intellectual shock. We have played an apparently harmless game with the
algebra of 3-dimensional vectors and found a geometric quantity i which has negative square and
commutes with all multivectors.

While we had correctly identified that imaginary numbers means a rotation of 90° [see tutorial: A
Visual, Intuitive Guide to Imaginary Numbers, https://betterexplained.com/articles/a-visual-intuitive-
guide-to-imaginary-numbers/], we failed to recognize that i=sqrt(-1) acts as an operator. If we use i,
then we should not use a perpendicular axis (y-axis) explicitly. All the imaginary numbers should be
represented on the positive x-axis (in the same direction as real number axis). If we explicitly use a y-axis
to highlight a 90° rotation, then we should not use the imaginary (i) sign. The operator i=sqrt(-1) has
already done its job. That’s exactly what a Wick rotation does. We should then only use real numbers
on the y-axis. This also means that when i is present, then no additional dimension has been created.
[N.B. An additional dimension/axis clearly means that it should not have any dependence to other
dimension/axis. Only 90 degree (perpendicular) to all existing axes qualifies as additional dimension].

Imaginary number have rotational property (90° rotation) inbuilt in them. It is crucial to remember:
Imaginary numbers have the rotation rules baked in.

[Return back to abstract] [Return back to ‘Deeper meaning of the Minkowskian SpaceTime’]

Clock Time is imaginary

The equation ds? = —c2dt? + dx? + dy? + dz? which represents Minkowski spacetime, and explains
all of Special Relativity (including time dilation, length contraction & relative simultaneity) can always be
written (without altering anything) as

ds? = (icdt)? + dx? + dy? + dz? = (icdt)? + dr?.

Where t is the time as measured by a clock. Clearly, clock time is imaginary. Imaginary doesn’t mean
something cooked up in our imagination. It is simply mocking at our face at our inability to access the 4"
dimension, which is very much real. Clocks don’t lie (only humans are capable of telling lies). But it
doesn’t tell the complete truth either. It tells us the measurement (of actual movement), but not the
direction. That direction is in fact an impossible direction for us. That direction does not even exist in our
3d space. Just try pointing your finger towards the past or towards the future. That direction is in fact
perpendicular to every possible direction we can point our finger at. And that is exactly why we need an
imaginary numbers. Failure to realize this fact has led to several physicists questioning the “reality of
time”.
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The presence of i clearly shows that it has not yet done its job of creating an extra
dimension/perpendicular axis. Time (t) in the above equation ds? = —c?dt? + dx? + dy? + dz?
merely acts as a parameter and not as additional dimension, since it is still associated with i. It is this
(imaginary) time which is measured by clock, and gets dilated with increasing velocity. Imaginary time is
process time (since we can’t directly measure it using a yardstick, but must depend on some process like
radioactive decay or swing of the pendulum to measure it). Imaginary time should not be confused with
absolute universal (A.U.) time (with a directional arrow) which is obtained after Wick rotation. Quantum
Mechanics relies on A.U. time. It provides absolute simultaneity, as quantum entanglement demands (as
explained later, there are two viewpoints involved: One from which simultaneity is absolute, and the
other from which locality is absolute).

In a recent paper titled ‘Is time the imaginary number?’ [Nature and Science, 4(1), 2006, Arnold
Carbajal] the author has made a bold claim: | recommend that time should be substituted for the
imaginary number in all calculations, in scientific disciplines, that use an imaginary number to make the
math come out correctly. This could lead to all sorts of new equations in all of these fields, and show how
time itself is entering into the function of the real world in these scientific disciplines.

True meaning of Wick rotation

Wick rotation (or Euclidization) creates an additional dimension (perpendicular axis), and is therefore
the viewpoint of a higher dimensional being (e.g. nature or universe). It certainly gives us a divine view,
but unfortunately doesn’t give us access to the higher dimension (we still can’t move forwards &
backwards at our will along that direction in a similar manner as we can do with space dimensions, but
must get dragged along it like a mere passenger on a train). Let me remind: if we perform an actual 90
degree rotation to create an additional dimension, then the imaginary sign must go away from time (i.e.
imaginary ‘clock time’ becomes real ‘universal time’)

Wick rotation should not be called imaginary transformation. In fact, it does just the opposite.

This simple fact has profound implications, and lets us understand a host of phenomena, from relation
of cyclic (imaginary?) time and inverse temperature to the transformation from ‘Principle of Least
Action’ in Lagrangian dynamics to ‘Principle of Least Energy’ (of a stretched spring) in static equilibrium.
What we have been calling imaginary time is actually Wick rotated (Euclidean) real time. In fact, it is the
clock time which is imaginary, and it turns into a real, absolute time after Wick rotation. And that’s
exactly why Physicists were so puzzled that “imaginary time seems more real than real time”.

The simple transformation i.t = taps. (Where i=sqrt(-1) and tabs. is absolute/universal time) is the
magical key which opens a treasure chest for us [The Mysterious Connection Between Cyclic Imaginary
Time and Temperature; Marco Tavora Ph.D., https://towardsdatascience.com/the-mysterious-
connection-between-cyclic-imaginary-time-and-temperature-c8fb241628d9 ] The ‘Wick trick’ also finds
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uses in connecting quantum mechanics with statistical mechanics and in certain cosmological theories,
and in some approaches to special relativity and quantum mechanics.

In fact, what we think of as imaginary time (created through Wick rotation) is actually a real dimension
for the universe. Through Wick rotation, the above Minkowskian equation becomes Euclidean (which is
natural compared to an ‘unnatural’ spacetime distance ds in Minkowskian geometry).

Deeper meaning of the Minkowskian SpaceTime

[Return Back to abstract]

Special relativity can be formulated both in 3d and in 4d. Physicists have been debating (even till today)
whether Minkowskian SpaceTime is 3 dimensional or 4 dimensional (see appendix: Is Minkowski
SpaceTime 4 dimensional or 3 dimensional?).

Actually neither view is fully satisfactory.

The equation ds? = —c?dt? + dx? + dy? + dz? is not a normal equation. Physicists have repeatedly
raised strong objections to Minkowski spacetime, and about the mathematical structure of the above
equation (see appendix: Objections to Minkowski spacetime).

The above equation is not wrong. It is absolutely right, as confirmed by numerous experiments.

[Warning! If you haven’t read the section ‘Imaginary numbers don’t create an additional (perpendicular)
axis/dimension, until a Wick rotation is performed’ then before proceeding further click here]

So, what is actually happening?

The equation ds? = (ic dt) 2 + dx? + dy? + dz? is rightly mocking us in our face at our inability to
access the absolute (universal) time direction. We have to accept our inability. We can only use 3
mutually perpendicular axis (x, y and z), but the universal time axis is perpendicular to all these axes,
thus forcing us to use imaginary numbers. We are indeed trapped inside a 3d
hypersurface/hypersheet. [But please don’t jump to the conclusion that | am supporting the accepted
version of 3d space & an evolving time, in which time doesn’t play the role of dimension at all, but is just
a measure of changes]

| deliberately used the term 3d hypersurface/hypersheet (HS) instead of 3d space. It is
very important to note that we have mistaken the 3d HS (which is composed of gravity
field/Bohm’s quantum field, and particles, which are resonances in that field) as 3d
space. Every particle is guided by this information field/pilot wave-field (as correctly
guessed by Louis de Broglie and David Bohm) which keeps them eternally trapped inside
this 3d field-particle hypersurface/hypersheet (3d FPHS). All planets & stars are
ultimately made up of particles, and hence are also eternally trapped. Kindly note that
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this is a 3d trap-field, and hence every star & every galaxy is very thin when looked from
the 4t dimension. That’s why it is referred to as 3d hypersheet rather than 3d volume.
While we are already well aware that our entire 3d space (which we also call ‘vacuum’)
is filled with fields, which is brimming with energy (in which particles can pop in and out
of existence), we never figured out that it is this 3d FPHS which has made our geometry
3 dimensional! That is a big trick by nature, since the geometry of universe/nature is 4
dimensional (i.e. 4d hyperspace). Space (actually, hyperspace) is nothing but 4d
geometry (true vacuum) which embeds this 3d FPHS. Just imagine a 2d creature moving
on the surface on a rubber sheet (RS). If the RS is absolutely transparent/invisible, and
offers no resistance to its movement (unless it changes is velocity), the creature will
assume that the RS is space/geometry of the universe itself. It’ll treat the RS so
synonymously with space that it will treat the distance between two visible dots on the
RS as the spatial distance. Even if it is somehow aware of the existence of the (almost
imperceptible) RS, it will ignore its presence, and will hardly ever acknowledge that it is
a trapped creature. | can say this with confidence that this indeed is the case!

3k 3k 3k 3k 3k %k %k >k 3k 5k %k >k 3k 5k >k >k 3k 5%k 3%k %k >k 5k 5%k %k >k 3k 5k %k >k 3k 5%k %k >k 3k 3%k %k >k 3k 5%k %k >k 3k 5%k %k >k 3k 5%k %k >k 3k %k %k >k 3k 3%k %k %k >k 5% %k %k >k 5%k %k %k %k %k *k

This section between the starred lines contains further crucial clarification, and
glimpses of topics to come.

Einstein had a crucial insight that matter bends/warps spacetime. What he failed to realize is: space
can’t bend; it is pure geometry. What actually gets bent/warped (actually stretched in the 4™ dimension,
as we'll soon see) is this 3d FPHS. He had mistaken this 3d FPHS as spacetime. [Mistaking this 3d FPHS as
3d space would have been a mistake enough. But he went one step further! He mixed space with time
(which is nothing but duration-an emergent phenomena, appearing due to the motion of 3d FPHS). He
failed to recognize that space-time mixing is just a feature of Minkowskian mathematical structure. Any
creature trapped in this dynamic/moving 3d FPHS is liable to make that mistake.

The mistake of assuming geometry (instead of gravity fields) getting bent is highlighted in this paper:

[What Einstein did not consider about Gravity; D. Rowland, OSP Journal of Physics and Astronomy,
Volume —1, Issue — 1, July 05, 2020]

Geometry is the mathematics which describes the properties and relations of points, lines, and surfaces-
as well as the relative locations of objects. Mathematics is an abstract form of measurement and not a
physical thing. As such, geometry can neither cause nor be influenced by anything that exists in physical
reality.

The same point is again highlighted in this paper:

[Physics as space-time geometry; Vesselin Petkov, chapter 8, Springer Handbook of space-time
(Springer, Heidelberg 2014) pp 141-163]

14



(Page 22/34) although the term ‘gravitational field’ is widely used in General relativistic literature, its
correct meaning is to describe the geometry of space-time and nothing more. It is not a physical field
that can be quantized. As there is no physical entity which is represented by the term ‘gravitational field’
in general relativity it does follow that there is no energy and momentum of that non-existent physical
entity.

It was Einstein who first tried to insert the concept of gravitational energy and momentum forcefully into
general relativity (since he represented it by a pseudo-tensor, not a tensor as it should be) in order to
ensure that gravity can still be regarded as some interaction.

The simple fact that Einstein had mistaken this 3d hypersheet as fabric of space-time itself becomes very
clear when we investigate the 1995 proposal by the American theoretical physicist Ted Jacobson that
Einstein’s gravity equations can be derived from thermodynamics. This suggests that Gravity is just an
average of the behavior of unknown “atoms” of Spacetime (well, not space-time, but field-particle HS).
This implies that Einstein’s equations can be viewed as an equation of state, a thermodynamic equation
relating variables describing the state of matter (such as, for example, the ideal gas law). Since we can
associate a temperature and entropy to regions of spacetime, it is not unreasonable to suppose that
their properties may have some similarities to the properties of matter at the macroscopic scale.

It should be noted that if we derive the Einstein equations using arguments from thermodynamics, we
cannot interpret the equations geometrically (as it is usually done). If we assume gravity is, by nature,
a thermodynamic phenomenon, the Einstein equations must be interpreted using thermodynamic
concepts. ## All these confusions arises because of failure to distinguish between pure geometry, and a
3d trap field. We should start asking serious questions like “why should properties like permittivity and
permeability (which strongly hints at a substance like nature) appear in pure vacuum?” ##

Several other recent papers do highlight the fact that gravity is not due to bending/warping of pure
geometry. It is indeed associated with gravity field which gets bent/warped (gravity field has a strong
intimate connection to quantum field, as well as electromagnetic field, as modern researches have
shown. In fact, weak forces & strong forces gets unified through Quantum Field Theory QFT. It is this
unified field whose stretching causes gravitation). In fact it gets stretched just like a rubber membrane
(which happens to be a 3d membrane of fields rather than 2d one), along the direction of universal time.
The slowing down of (imaginary) clock time is simply because the gradient of imaginary time varies at
different points of the stretched membrane (depending on the slope of the membrane, the imaginary
time can be resolved into cos (6) and sin (8) components). This turns a part of the purely temporal
(imaginary) into spatial component. In case of black hole, the membrane (gravity fields) gets so
stretched that temporal turns spatial, and space and time exchanges roles (just as general relativity
predicts). General Relativity regards the flow of time as malleable and relative whereas quantum
mechanics require universal and absolute time, thus causing the ‘time problem’. We can clearly see
that it is the 3d FPHS which gets bent. Fields can easily bend, which can be demonstrated by Michael
Faraday's ‘magnet iron filings’ experiment.

I'll soon cover all these things in detail.
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Now that | have clarified the difference between 3d space, and 3d hypersurface of gravity (trap) field,
the next question which arises is: “why is time (t) entering the equation at all? If our world is really 3
dimensional, then wouldn’t the metric have been simply: ds? = dx? + dy? + dz? ?”

The answer is: it is not a static equation, but a dynamic equation!

This is very easy to see. Let us take any observer, located anywhere in space (3d FPHS), and moving with
any possible velocity. Relative to itself, the observer does not move through space (dr=0). Therefore the
above equation becomes (putting dr=0):

ds? = (icdt)? + dx? + dy? + dz? = (icdt)? + dr? = (icdt)?
Therefore, ds/dt = i.c

Therefore, every frame of reference reaches the same conclusion. The presence of i clearly shows that
everyone is moving with a velocity c in a perpendicular direction to all three x,y and z axis (which is an
impossible direction for every observer trapped in this 3d FPHS). The lack of understanding about
i=sqrt(-1) had led scientists to conclude that the velocity is imaginary (and hence discouraged from
digging deeper). They simply concluded that our spacetime is very peculiar (hyperbolic), without
qguestioning why this peculiarity arises after all.

But every frame of reference can reach the same conclusion only if the entire 3d FPHS is moving in the
same direction. That’s why | emphasized 3d FPHS (instead of 3d space). A 3d space moving through 4d
hyperspace doesn’t make any sense! But a 3d FPHS moving (at velocity c) through 4d hyperspace does
make sense.

The sharpest mind of the last century had smartly figured out that we are all moving at the velocity c
(speed of light) through space-time. But they failed to reach the correct conclusion, which is: every
observer (or every frame of reference) is moving with a velocity c in one single direction (the real-
time/universal time direction) irrespective of its location or velocity in the 3d FPHS.

If we ignore the dynamic nature of the 3d FPHS, then our world indeed appears 3 dimensional and
Euclidean ds? = dx? + dy? + dz? It appeared 3 dimensional and Euclidean when Euclid formulated
his geometrical theory. It appeared that way, the day Jesus Christ was born, and also the day when Isaac
Newton died.

[Return Back to abstract]

Rest-mass momentum
One immediate consequence of dynamic 3d space (3d FPHS) is the concept of ‘rest-mass momentum’

given by prest =m.cC

This makes physics simpler and more consistent (and leads to unification of momentum concept so that
we don’t have to resort to two different rules books).

This concept was suggested (without clarifying why) by E.G. Haug [Better Quantum Mechanics ?
Thoughts on a New Definition of Momentum That Makes Physics Simpler and More Consistent; E.G.
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Haug, doi:10.20944/preprints201901.0042.v2 ]. But for a dynamic 3d FPHS (moving with velocity c) and
dragging every matter along with it, this concept is inbuilt and integral part. We never thought about
‘rest-mass momentum’ because we are also travelling along with the mass (we are considering) at the
same velocity & in the same direction (hence relative velocity is zero). But from nature’s point of view,
the mass m is travelling with velocity c. Therefore momentum = mass X velocity =m.c [And as explained
by E.G. Haug, the energy is always E= momentum X c. Therefore rest mass energy E = mc.c = mc?. That’s
the true reason for the origin of rest mass].

We might not have believed in the concept of rest mass energy (E= mc? ) if we had not observed nuclear
reactions. The shocking thing is that above-mentioned paper by E.G. Haug couldn’t even get published in
a peer reviewed journal. Scientific community is determined to accept only the views of authors who fall
in line with presently accepted views. How can science really progress?

The possibility of a dynamic 3-space was explored by Reginald T. Cahill, and he supported it with some
solid reasoning.

[Unravelling Lorentz Covariance and the Spacetime Formalism; Reginald T. Cahill; PROGRESS IN
PHYSICS, Volume 4, October, 2008]

Abstract: We report the discovery of an exact mapping from Galilean time and space coordinates to
Minkowski spacetime coordinates, showing that Lorentz covariance and the spacetime construct are
consistent with the existence of a dynamical 3-space, and “absolute motion”. We illustrate this
mapping first with the standard theory of sound, as vibrations of a medium, which itself may be
undergoing fluid motion, and which is covariant under Galilean coordinate transformations. By
introducing a different non-physical class of space and time coordinates it may be cast into a form that
is covariant under “Lorentz transformations” wherein the speed of sound is now the “invariant speed”.
If this latter formalism were taken as fundamental and complete we would be lead to the introduction of
a pseudo-Riemannian “spacetime” description of sound, with a metric characterised by an “invariant
speed of sound”. This analysis is an allegory for the development of 20th century physics, but where the
Lorentz covariant Maxwell equations were constructed first, and the Galilean form was later constructed
by Hertz, but ignored. It is shown that the Lorentz covariance of the Maxwell equations only occurs
because of the use of non-physical space and time coordinates. The use of this class of coordinates has
confounded 20th century physics, and resulted in the existence of a “flowing” dynamical 3-space being
overlooked. The discovery of the dynamics of this 3-space has led to the derivation of an extended
gravity theory as a quantum effect, and confirmed by numerous experiments and observations.

Planck’s constant & Fine Structure constant

[Photon — the minimum dose of electromagnetic radiation; Tuomo Suntola, SPIE Conference 5866, The
nature of light: What is a photon? San Diego, CA, August 1-2, 2005]

Abstract: A point emitter like an atom can be regarded as a dipole in the fourth dimension. The length of
such dipole is measured in the direction of the line element cdt, which in one oscillation cycle means the

17



length of one wavelength. For a dipole in the fourth dimension, three space directions are in the normal
plane which eliminates the factor 2/3 from the energy expression thus leading to Planck’s equation

Exr= hf for the radiation emitted by a single electron transition in an atom. The expression of the Planck
constant obtained from Maxwell’s equations leads to a purely numerical expression of the fine structure
constant o = 1/137 and shows that the Planck constant is directly proportional to the velocity of light.
When applied to Balmer’s formula, the linkage of the Planck constant to the velocity of light shows, that
the frequency of an atomic oscillator is directly proportional to the velocity of light. This implies that the
velocity of light is observed as constant in local measurements. Such an interpretation makes it possible
to convert relativistic spacetime with variable time coordinates into space with variable clock frequencies
in universal time, and thus include relativistic phenomena in the framework of quantum mechanics.

Introduction: Emission of electromagnetic radiation from atoms as small point sources could not be
quantitatively explained in the framework of Maxwell’s equations. When an atomic source is described
as an electric dipole emitting electromagnetic radiation, the displacement of the charge resulting in
electric dipole momentum is considered as being of the order of atomic size, about 1071° m, which is
orders of magnitudes smaller than the wavelengths of radiation emitted. The situation, however, is
radically changed if we consider a point source a dipole in the fourth dimension, in the direction of line
element cdt, which in one oscillation cycle means the displacement of one wavelength — regardless of
the emission frequency from the source.

Interpretation of a point source as a dipole in the fourth dimension suggests a fourth dimension of metric
nature. Displacement of a point source by one wavelength in a cycle requires motion of space at velocity
c in the metric fourth dimension. Such an interpretation is consistent with spherically closed space
expanding in a zero energy balance of motion and gravitation in the direction of the 4-radius. A
consequence of the conservation of the zero energy balance in interactions in space is that all velocities
in space become related to the velocity of space in the fourth dimension

Conclusion: The successful interpretation of a point source as a dipole in the fourth dimension suggests
the interpretation of space as three dimensional environment moving at velocity c in a fourth dimension
with metric nature. In such an interpretation the rest energy of mass appears as the energy of motion
mass possesses due to the motion of space. Conservation of total energy in space means that all
velocities in space become related to the velocity of space in the fourth dimension. As a further
consequence, the local rest energy of mass appears a function of local motion and gravitation, which
means that the energy states and the characteristic emission frequencies of atoms become functions of
the local motion and gravitation. In fact, the effect of motion and gravitation on locally “available” rest
energy converts Einsteinian spacetime with proper time and distance to dynamic space in absolute time
and distance.

The solution given by Maxwell’s equations for the energy of a single oscillation cycle of a unit charge in a
dipole in the fourth dimension gives a natural interpretation to the nature of a quantum as the minimum
dose of electromagnetic radiation. The interpretation of a point source as a dipole in the fourth
dimension becomes obvious if we give the fourth dimension a metric meaning instead of considering it a
time-like dimension of the Einsteinian spacetime. A fourth dimension of a metric nature makes it possible
to describe three-dimensional space as a closed “surface” of a 4-sphere expanding at velocity c in a zero-
energy balance with the gravitation of the structure in the direction of the 4-radius. Spherically closed
dynamic space converts Einsteinian spacetime in dynamic coordinates to dynamic space in absolute
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coordinates. The dynamic perspective to space became quite natural since the observations of Edwin
Hubble which were not available in early 1900's when the spacetime concept was created. Also, many
contemporary questions related to atomic clocks and GPS satellites are easier to tackle and understand
on the basis of the dynamic approach studied in detail in the Dynamic Universe theory.

The Dynamic Universe theory actually introduces a paradigm shift comparable to that of Copernicus
when he removed the center of universe from Earth to the Sun. In the present perspective, the universe is
revealed to be a four dimensional entity which orders space to appear as the surface of a four
dimensional sphere. This sphere, the three-dimensional space, is not held static by the famous
cosmological constant, but it is expanding because of an overall zero energy balance between motion
and gravitation.

In addition to the nature of quantum as the minimum dose of electromagnetic radiation, Mach’s
principle, the nature of inertia, and the rest energy of matter, this comprehensive framework gives
precise predictions to recent observations on the redshift and magnitude of distant supernova explosions
without a need to postulate dark energy or accelerating expansion of space. It also explains the
Euclidean appearance of distant space and the apparent discrepancy between the ages of oldest stars
obtained by radioactive dating and the age of expanding space, which has remained a mystery.

[Further references (suggested reading): 1. Tuomo Suntola, Theoretical Basis of the Dynamic Universe,
ISBN 952-5502-1-04, 290 pages, Suntola Consulting Ltd., Helsinki, 2004

2. Tuomo Suntola, “Dynamic space converts relativity into absolute time and distance”, Physical
Interpretations of Relativity Theory IX (PIRT-IX), London, 3-9 September 2004

3. Tuomo Suntola, “Observations support spherically closed dynamic space without dark energy”, SPIE
Conference “The Nature of light: What is a Photon? (SP200)”, San Diego, 2005

4. Tuomo Suntola and Robert Day, "Supernova observations fit Einstein-deSitter expansion in 4-sphere",
arXiv / astro-ph/0412701 (2004) ]

But how could the greatest minds fail to reach the correct conclusion about the core equation of
relativity? Very closely related is the question: why can’t anything move faster than the velocity of light?

That topic is discussed in detail quite soon. The simple answer is: the peculiar structure of our
Minkowskian space-time confuses us from judging the actual velocity of other moving observers, or
other frames of references (having a relative motion w.r.t our frame of reference). It is very easy to see
why Minkowskian’s claim that we are travelling at velocity ¢ through space-time was taken so lightly
(without bothering about the profound implication). Travelling either in spatial direction or in the time
direction at velocity ¢ doesn’t make much sense. What does travelling through time even mean? For
most people, time is something intangible. To add to the confusion, many texts simply imply an
equivalence between second and meter. Therefore | guess most people assume ‘travelling through time’
to mean travelling at one second per second.

But let’s look very carefully at the equation:

ds? = (icdt)? + dx? + dy? + dz? = (icdt)? + dr?
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Itis not i.dt but i.(c.dt).

The moment we multiply time with velocity, we get unit of distance, which is very much tangible.
Distance can be measured directly using a scale or rod. And as emphasized above, we are all travelling at
velocity ¢ through (hyper) space in one particular direction. So we can’t ignore this or take it lightly any
more.

To summarize: Our entire 3d hypersurface is embedded in a 4 dimensional hyperspace, and is moving in
the 4™ dimension with a velocity ¢, which happens to be 299792458 metres per second, or 1079 million
kilometers per hour! (That’s right. It's 670.6 million miles per hour). That’s how fast we are all moving
through (hyper) space.

The static 4d hyperspace is absolute, and its metric is (as it should be), perfectly Euclidean rather than
pseudo-Euclidean or Minkowskian. In effect, we have created an absolute (background) Euclidean 4d
hyperspace. This solves one of our biggest problems: How you can tell that your driver has put his foot
on the gas/accelerator, with your eyes closed, but have to look outside to confirm if it is moving at a
constant speed? In other words, why velocity is relative, but acceleration is absolute? It answers the
profound physics question regarding the origin of inertia which is problematic in relativity (if everything
is relative, then how do you even measure inertia?)

Minkowski assumed acceleration as bending of worldtube (that was his theory. There is another, and
better explanation for inertia). Taking his theory as true, actually it should be the bending in a thin
section of world-tube (wild coin). Imagine a partially rigid tube. Bending it produces stress even in a thin
cross-section of the tube. Hence it resists bending (that is, resist acceleration or deceleration). Another
explanation for inertia comes from the fact that when we try to solve the stretched string/spring in
imaginary time, the elastic energy of the string becomes kinetic energy of the particle. Since inertia is
related to acceleration (or to the change of kinetic energy) therefore inertia is also related to the elastic
energy of gravity field (this will become clear when | explain the true meaning of principle of least
action, in which the stretched gravity field plays a crucial role).

[The moving 3d space (3d FPHS) just a portion of even bigger picture: the 3d hypersurface is just a small
region of an inflating balloon universe. But let’s not get ahead of ourselves].

Why is the velocity of light (c) constant? Why can’t anything travel faster than the speed of
light?
[Return Back to abstract]

Special relativity (SR) is based on the experimental fact that light travels with a constant velocity (c)
irrespective of the motion of the reference frame.

SR does not explain what causes this postulate to appear. As a result, even after a century special theory
of relativity is just a principle theory and there is no constructive theory.

Besides, it begs the question: is light somewhat magical? Is relativity is just a branch of
electromagnetism? What causes the gravity waves to travel at the same speed of light?

The real reason is: it is a peculiarity of Minkowskian (hyperbolic) structure!
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So here is the actual reason, while nothing can travel faster than the speed of light (which is actually, the
velocity of expansion of our universe)

By using the definition of velocity as: constant X (Base/Hypotenuse) we have made sure that we choke
(put an upper ceiling to) any possible velocity at c. As the base (distance covered by the particle) gets
larger, the hypotenuse gets larger as well (time dilation), since by Pythagoras theorem, the base of the
triangle contributes to the hypotenuse.

In other words, due to this peculiar geometry, for a sufficiently fast moving frame of reference, we start
counting the spatial distance as temporal distance. We inevitably mixes space and time.

There is in fact no speed limit in the universe (photons can travel at infinite speed). In fact, if we use the
formula for proper velocity, we can quite easily verify that.

[Return Back to abstract]

From the above discussion another important fact comes to focus. As already mentioned, imaginary
numbers cannot be taken as an independent axis. Special relativity does exactly that, and as a
consequence, the time axis, which we assume as an independent axis begins to tilt as the velocity of the
observed object increases. Only a perpendicular axis (which has no dependence on the other axes)
qualifies as a full dimension. However in this case, time axis has dependence on the other axes, and can
only be regarded as a partial dimension. The dimension of the time axis will be less than or equal to 1.
This has very unexpected outcome.

[Quantum Behavior Arises Because Our Universe is a Fractal; Yong Tao, Reports in Advances of Physical
Sciences, Vol. 1, No. 2 (2017) 1750006, DOI: 10.1142/52424942417500062]

If the dimension of time axis is slightly less than 1, then Planck's energy quantum formula will naturally
emerge. In this paper, we further show that if the dimension of time axis is less than 1, Heisenberg's
Principle of Uncertainty will emerge as well. Our finding implies that fractal calculus may be an intrinsic
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way of describing quantum behavior. To test our theory, we also provide an experimental proposal for
measuring the dimension of time axis.

Based on our previous calculation, the dimension of time axis should approach 1 — 10 9 , while the
dimension of a space axis equals 1. It coincides with Horava—Lifshitz gravity model, which assumes that
space and time are not equivalent (anisotropic) at high energy level.

##Several authors have made similar observations. G.N. Ord had already proved that relativistic
guantum mechanics arises from 2+2 dimension fractal space-time. However, fractal nature itself arises
when two opposing forces are locked in a battle. e.g. constant battle between buyers and sellers in a
stock market create the fractal nature of price. The constant battle between land and water creates the
fractal coastline. Similarly, everything we see around us is a battleground between two opposing
viewpoints: 3+1 Minkowskian space-time (our viewpoint), and 1+3 Planck Time space (nature’s
viewpoint). This constant battle, and transition from 1+3 to 3+1 and vice versa, passes through the
broken (fractal) geometry.##

The sky dome/bow! analogy of Minkowski spacetime

Imagine you are standing on the grass plain of Mongolia, under a starry sky. The dark sky above your
head looks like a dome (or a bowl if you like) dotted with shining stars. Even though you are aware that
the stars are thousands or perhaps even millions of light years away and therefore can’t be located on
the surface of a dome whose edge meets the horizon just a few miles away from you, you simply can’t
believe that this might be an illusion. [Actually ancient civilizations seriously thought that the stars are
located on the surface of a glassy sphere].

After spending the night in a Mongolian tent, you wake up in the morning to see a blue dome above
your head. You start riding your bike. Something very strange happens. The dome follows wherever you
go. You write faster and faster, but you were surprised to find that the dome always keeps pace with
you.

Some months later you’re standing in the midst of Sahara Desert. Again you see the blue dome above
your head. You start wondering whether the dome has followed you even here in the midst of nowhere.
You start thinking whether your friend back in Mongolia is still seeing the blue dome above his head.

A few years later, you are standing in in the prairie fields of America. Even here you see the blue dome
above your head.

Then you realize that every person everywhere on Earth is seeing a blue dome above his head.

You hop in a hot air balloon and rise up in the air. Only then you realize that the individual blue domes
start merging and the locus of all the zenith’s (top points of the domes) form the curved blue
atmospheric layer of the Earth.
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Nature is playing a similar trick through constancy of the speed of light. Imagine two observers standing
side-by-side. There is a source of light in between them, which is emitting light in pulses.

The light pulses will spread out as growing spheres (due to isotropy). The radius of the wavefronts
produced in this way will grow with speed c. Now let us suppose one observer starts moving very fast.
Since velocity of light is independent of the speed of the observer, the fast moving observer will also be
at the centre of the growing sphere. Just as the Sky dome split and followed both observers, the light
sphere appears to be following both observers, even though there is a single source of light. Nature has
given a private (expanding) light sphere to every observer.

Reply to Petkov’'s argument (printer cartridge example)
Petkov had argued that none of the relativistic features like length contraction, relative simultaneity etc.
are impossible in 3d space.

Actually all those features of relativity are possible if the equation
ds? = (icdt)? + dx? + dy? + dz? = (icdt)? + dr?

is satisfied. We have already seen that it is indeed the case for a dynamic (moving) 3d hyper
surface. But still, to remove any (psychological) doubt, consider this example:

Think of a printer ink-cartridge. It just moves back & forth on a thin metal rod (1 dimensional
movement). But still it is able to print on the whole of 2d paper. That’s because, the paper is itself
moving. In this case it is just the reverse: imagine the metal rod sliding upwards (or downwards) on the
paper sheet while the cartridge just moves to and fro.

Consequences of Minkowskian space-time for General Relativity (GR)

General relativity (GR) is based on the same metric as Minkowskian space. Failure to recognize that
although GR is absolutely correct mathematically, it is only an inside view (of a trapped creature in 3d
FPHS, as the entire FPHS moves in one direction), and consequently can’t predict the global structure of
the universe, nor can it account for external field effect (which has now been confirmed to 11 Sigma
accuracy in galaxies & galaxy clusters). GR leads to ‘Dark Matter’ specter, Black Hole singularity (along
with information loss paradox) etc.

Instead of taking the rubber membrane model of general relativity (GR) as just an analogy to explain
gravity and bending/magnification of light etc. we should take the model quite literally. Explanation of
all Dark Matter related features becomes a cakewalk.

That’s because the Einstein’s equations are in fact the equations of (a moving/dynamic) 3d hypersurface
in an embedding 4d hyperspace. As mentioned earlier, Einstein concluded that matter can bend
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spacetime (actually he mistook the dynamic gravity field for space-time). It is indeed very flexible, and
can be stretched by matter in the absolute (universal) time direction, towards the future. Every matter
has a natural tendency to move towards the future.

General Relativity is still our best theory of gravity. This paper [Universality of free fall from the orbital
motion of a pulsar in a stellar triple system; Anne M. Archibald, Nina V. Gusinskaia, et al in Nature
Letter Nature volume 559, pages73-76(2018)] offers a very accurate test of Strong Equivalence
Principle, and strongly defends GR.

Letting GR accommodate for external field effect (EFE) by taking the rubber model literally, works like
wonder. Then we can easily explain the enormous gravitational effect of normal baryonic matter, the
unexpectedly large gravitational lensing etc. EFE was a prime advantage for MOND (‘Modified
Newtonian Dynamics’ Theory) over GR, but ironically EFE doesn’t belong to linear Newtonian gravity
(where subsystems can be decoupled). It was a forced marriage. Or, to put it even better: it was a
marriage with GR’s eloped girlfriend.

To summarize, we have proved that our assumed 4d spacetime continuum is just 3d hypersurface
composed of matter & fields (which we call 3d space) moving in a 4d hyperspace. [NB There is no
concept of ‘outside’ in general relativity, and a block universe view is assumed. This of course is a wrong
view because the dynamic 3d FPHS has an embedding 4d hyperspace. In general relativity, any curvature
of space-time is assumed to be intrinsic, while in this theory, the curvature of the universe, as well as
the curvature due to presence of massive objects (i.e. stretching in the fourth dimension) is extrinsic]

5t dimension (Consequences of Minkowskian space-time).

We have simply mistook a 3d hyper surface (composed of fields and particles) as a 4d space-time
continuum, by wrongly assuming imaginary (clock) time as the 4" dimension. In other words, we are
wrongly and unnecessarily counting one extra dimension! That is exactly why Theodor Kaluza’s ‘miracle’
(obtaining the Maxwell’s equations in addition to Einstein’s field equations) seemed to require a 5%
dimension. Actually what he needed was only 4 dimensions. And it wasn’t a ‘miracle’ really. He was
doing something right, and nature agreed.

In other words, our 3d space (3d FPHS) is embedded in an extra spatial dimension, which we have
mistaken as the 5" dimension (because we have already reserved the 4" dimension for imaginary clock
time). To see the profound achievement of freeing up one dimension, and hence allowing the 5%
dimension to appear in Physics (without ever violating the severe restriction/limit of dimensions set by
nature at 4), please see the appendix: “We don’t need a 5'" dimension”.

Other consequences of Minkowskian space-time
[About chirality in Minkowskian space-time; Michel Petitjean, Symmetry 2019, 11(10), 1320;
https://doi.org/10.3390/sym11101320]

We also show that the composition of parity inversion and time reversal is an indirect isometry, which is
the opposite of what could be expected in Euclidean spaces. It is expected that the extended
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mathematical definition of chirality presented here can contribute to the unification of several definitions
of chirality in space and in space-time, and that it helps clarify the ubiquitous concept of chirality.

Before proceeding further, let me stress that the following section is not only about astronomy or
cosmology. Getting the correct geometry and structure of our universe, is absolutely crucial for getting
our physics right. The Noether’s theorem which form the bedrock of modern physics is all about the
conservation laws of physics, and the symmetry of our universe. Also, we could relate the principle of
maximum ageing in proper time, and the principle of least action through a better model of our universe
(space-time).

Let’s rectify the second mistake:

We can’t measure the curvature of the universe using the sum of angles

of a triangle.
[Return Back to Abstract]

Please note that the triangle method of adding up the sum of angles and checking whether it is 180° or
not, will work fine for a 2d surface curving in the 3™ dimension (example: surface of a ball). However, we
are talking of 3d hyper-surface curving in the fourth dimension. What we need is a tetrahedron, and we
have to check the sum of solid angles, rather than the angles on the faces.

Please let me elaborate: let’s go down one-dimension and take the curved surface of the earth as an
example. Let a person starts from point A on the North Pole, move southwards till point B on the
equator. Then he moves an equal distance along the equator to reach point C. Now he turns 90°, and
faces the North direction. He continues his journey and reach point A. Now each of the angles at A, B
and C are 90°. Therefore the total angles in the triangle add up to 270°.

Now he repeats his journey from point A (North Pole) and again reaches point B on the equator. But
now he travels just a few steps and turned 90° again. He continues his journey to reach point A. Now the
angles formed at points B and C are 90° each, while the angle formed at A is almost 0°. The sum of the
angles now almost add up to 180°.

Therefore as the triangle shrinks into a line (i.e. point C comes closer and closer to point B, and
ultimately merges), it loses its detecting power. We need a 2d object (like triangle) and not a 1d object
(line) to measure the curvature of 2d surface. The same phenomena happens in one higher dimension. A
triangle is nothing but a tetrahedron whose apex/peak point has merged with the base. Hence a triangle
is useless for measuring curvature of the universe.

It was a mistake to use triangulation method (using CMB temperature spots) to conclude that our
universe is 3d flat.

In the near future we might send four satellites (with very sensitive equipment) each of them a million
miles apart from the other three to form a tetrahedron structure in deep space. Using laser beams, we
might calculate the sum of 4 solid angles and compare it with theoretical values for 3d flat space. That
way we can directly measure the curvature of our universe. Apart from directly measuring the size
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(radius) of the universe, we can also settle the Hubble constant value debate (since we know the value
of ¢ precisely).

N.B. Using General Relativity’s critical mass concept to predict curvature is bound to fail (as GR is only a
blind ant’s view. It can’t even anticipate the completely opposing roles played by matter in shorter and
longer length scales. Matter provides both the attractive gravitational force, as well as the reason for
universal expansion). Any amount of mass is capable of inflating the balloon universe.

[Return Back to Abstract]

[An hypersphere model of the Universe - The dismissal of dark matter; Jose B. Almeida,
https://doi.org/10.48550/arXiv.physics/0402075]

Abstract: One can make the very simple hypothesis that the Universe is the inside of a hypersphere in 4
dimensions, where our 3-dimensional world consists of hypersurfaces at different radii. Based on this
assumption it is possible to show that Universe expansion at a rate corresponding to flat comes as a
direct geometrical consequence without intervening critical density; any mass density is responsible for
opening the Universe and introduces a cosmological constant.

In the latter portion of this paper, | show that we have grossly overestimated the size of the observable
universe. Now, if our estimate of the mass content in this observable universe is correct, but the
observable universe turns out to be much smaller, then our estimate of critical mass density needs to be
drastically revised.

It must be stressed that even the slightest positive curvature of our universe can have drastic
consequences. A positively curved universe is necessarily closed.

[Islands in closed and open universes; Raphel Bousso, Elizabeth Wildenhain; physical review D, 105,
086012 (2022)]

Arbitrarily small positive curvature guarantees that the entire universe is an island.

## We will soon see that this plays a crucial role for quantum entanglement (net momentum of the
entire universe is absolutely conserved. Nature indeed keeps track of every single atom in the entire
oceans. Once we come to terms with nature’s efficiency in accounting, it won’t be difficult to grasp that
nature has to keep track of every particle in the entire universe, and must maintain ‘net zero’
balance).##

Which model is more appropriate?
[Return Back to Abstract]

So we have two pieces of a jigsaw puzzle:

1) Entire 3d FPHS is moving in one direction
2) from Hubble’s law, we know that every Galaxy is moving away from every other Galaxy. This
implies that the entire 3d FPHS is getting stretched.

From this two facts, two models of universe are easily possible (which satisfy above two conditions)
1) a balloon universe (in one higher dimension than a normal balloon)
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2) 3d flat universe (expanding grid model)
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Above figure shows 3 moving hypersheets in both diagrams. In both cases, the hypersheets gets
elongated/stretched as it moves upwards. In 1% case, it remains 3d flat, while in the other case it
resembles a section of expanding balloon.

It is standard assumption in present cosmology that our 3d space (actually 3d FPHS) is flat (3d flat) and
the size of 3d FPHS is effectively infinite.

Now if both conditions are satisfied, then from the 1% diagram, only one Galaxy will move straight
upwards (and will have no sideways movement as the 3d FPHS continues to stretch, and move
upwards). Here upwards represent the fourth dimension.

In fact, the Hubble’s law guarantees that any Galaxy lying further than Hubble’s distance from point A,
will move sidewise at velocity greater than the velocity of light c

the equation ds? = —c2dt? + dx? + dy? + dz?
tells that for any Galaxy which is not locally moving (dr=0) satisfy ds = i.c.dt

ds .
— =1.C.

or, =
dt

This clearly says, that it has only a velocity of ¢ in the fourth (inaccessible) direction, and no sidewise
velocity component.

But except Galaxy A, all other galaxies will violate this equation (since they will inevitably be moving
sidewise as well. Further the galaxy is from point A, greater will be its sidewise velocity, and which may
far exceed the speed of light for greater distances).

The other option left is balloon universe, where all galaxies can satisfy both conditions 1 & 2
simultaneously, as well as the equation ds? = —c?dt? + dx? + dy? + dz?

[Return Back to Abstract]

Let’s rectify another mistake:
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Our universe does have has a Centre
[Return Back to Abstract]

Our universe does have has a Centre (although the Centre does not lie anywhere in our 3d space).

The Centre of Mass equation is a powerful equation.
n
com. = 2=l m; 1;
. . Tl—
i=1 My
It works for two-dimensional distribution of particles. In this case the vectors are two-dimensional. It
also works for three-dimensional distribution. Now the vectors are three-dimensional. Similarly it will
also work for four dimensional distribution.

This equation will also work if the particle lies on a (hyper)surface, which may be curved in any shape.
But the vectors will be of one higher dimension.

In the vastness of the universe, we can treat galaxies like point particles with mass. Let’s take a few
hundred galaxies in our immediate neighborhood and find the Centre of Mass. It will be a single center.
Let us start adding more and more distant galaxies and let the number n increase. We still get a single
center (although the Centre might have shifted from the original one. But that doesn’t matter. We are
only interested to see if it creates a single point center. And it does!).

Now let’s add thousands and millions of galaxies and continue this process. Still it produces a single
center. Even as n tends to infinity (n = oo ) we are still left with a single point center. Simply invoking
infinity isn’t going to help us escape from the conclusion that there is indeed a Centre.

In fact the big bang itself needed a single point (in 4d hyperspace). Although it looks like the big bang
had happened everywhere, that is strictly our viewpoint. The big bang rests on at least three pillars: the
cosmic microwave background, Hubble’s law and nucleosynthesis. If the big bang had happened
everywhere (in an in finitely extended space), could the initial amount of matter have provided the
required temperature and density for the observed ratios of elements in nucleosynthesis?

[Since there is very negligible net flow of matter in the universe along the hyper surface (the movement
of matter being limited to outward flow due to the expansion of the balloon universe), the point of the
big bang and the present Centre of mass of our universe might actually coincide or lies close to each
other].

Now the question is whether the point of big bang lies anywhere in our 3d space? It can’t be.

In the ordinary three-dimensional space the big bang would be a great explosion producing matter,
throwing it in all directions and generating galaxies with different velocities. Seen globally, the cosmos
would be an irregular structure composed of an empty central region, the “crater of the explosion,” an
intermediate region containing the galaxies and an external part containing only radiation. No structure
in the three-dimensional space, born from an explosion occurring 13.8 billion years ago, could resemble
the universe we observe today. In fact the big bang is not really an explosion of matter. It was an
explosion of space.
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Above observations guarantee that our universe is closed, and round balloon shaped. This naturally fit
with the Planck satellites’ result of positive curvature of the cosmos (which implies a closed universe).

[1) Curvature tension: Evidence for a closed universe; Will Handley, Phys. Rev. D 103, L041301 —
Published 5 February 2021

2) Planck evidence for a closed Universe and a possible crisis for cosmology; Eleonora Di Valentino,
Alessandro Melchiorri & Joseph Silk, Nature Astronomy volume 4, pages196—203 (2020)],

‘Expanding Balloon universe’ model removes the problem of ‘extreme fine tuning’ of the density of
matter and energy in the universe (less than 102 at the Planck era) to keep the universe flat. This
problem arises in GR because it is an inside view, whose curvature is intimately linked to mass-energy
content of the universe.

[Return Back to Abstract]

We’ll soon see that the equivalence between a moving particle and stretched string (in imaginary time)
implies that the 3d FPHS (gravity field) is stretched just like a rubber membrane. Closed universe means,
we won’t need any (hypothetical) metallic frame at infinity to keep it stretched anymore. 3d FPHS
membrane can curve and join back on itself to form the expanding/inflating ‘Cosmic Balloon’. But then
the question arises: what is keeping the balloon inflated (and even more bizarrely) and expanding?
Shouldn’t it contract just like a balloon if its air pressure is missing? I'll answers this questions a little
later.

Checking the balloon universe model
[Return Back to Abstract]
Before proceeding further, let us do a quick check if this model is a good fit.

[Please note that the circumference of a circle (for a given radius) is 2nir. When we move one dimension
higher, then the circumference of the great circle drawn on the spherical surface is still 2mtr. This is true
because the spherical surface of a sphere can be obtained just by rotating the circle about a line passing
through the center, and intersecting the circle at two points. This should also hold if we move one
dimension higher still].

If we take the radius of this hypersurface as 13.8 billion light years (i.e. age of the universe), and assume
that the radius is increasing constantly at the speed of light (c) then we can calculate the expansion rate
of our universe.

Let the radius of this hypersurface at one instant (t;) be r, and at instant (t,) be R.

Speed (rate) at which the circumference of this hypersurface is increasing = (2. .R-2. m.r)/(t1-t2)
= 2.1.(R-r)/ At =2mc (obtained by taking the limit At - 0)

Total length of the circumference of this hypersurface =2nR
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For calculating the rate of expansion of this hypersurface per unit distance on the hypersurface, we

2mc c

should take the ratio (Ko) = —— = —
2nR R

where R =13.8 X 10° X (365 X 24 X 60 X 60) X ¢

C
Therefore — = [13.8 X 10° X (365 X 24 X 3600) 1 = 22.978 X 10'° s

C
But 1 megaparsec (1 Mpc) = 3.09 X 10%° km. Multiplying this value with the value of; we get

Ko =(22.978 X 10" ) X 3.09 X 10*° = 71.002 km/s/Mpc

This value (71.002 km/s/Mpc) lies between the presently assumed Hubble's constant values (found by
different methods) of 69.8 km/s/Mpc and 74 km/s/Mpc

This model agrees with other observations also:

1) It agrees with the cosmological principle that our (3d) universe is homogeneous & isotropic,
which guarantees that Noether’s theorems are satisfied. The surface of a hypersphere is 3d and
unbounded (we haven’t found an edge to our universe), just like our own universe.

2) It seems there is no center to the universe (although there is indeed a center) and also Big Bang
seems to have happened everywhere! This model explains naturally why Big Bang wasn’t an
explosion of matter in 3d space, but like an explosion of space.

3) Stuffs like galaxies & galaxy clusters in our universe are not moving through space (on an
average), it is moving with space. Of particular importance is the form of Hubble’s law which
shows that everything is moving away from everything else as if they are at the center.

[Return Back to Abstract]
The value of Universe’s radius obtained from above calculation is

R=13.8 X10°X (365 X 24 X 60 X 60) X 2.99792458 X 108 = 1.30468718385 X 10%® m. This agrees with the
value of the ‘Apparent Radius of Curvature of the Universe’ value of 1.28 X 10%® m, [Calculation of the
Mass of the Universe, the Radius of the Universe, the Age of the Universe and the Quantum of Speed;
Claude Mercier; Journal of Modern Physics , 10, 980-1001] calculated using various methods like a) as a
Function of the Hubble Constant b) as a Function of the Classical Electron Radius c) as a Function of the
Electron Charge d) as a Function of the Rydberg Constant.

As mentioned earlier, general relativity is just an inside view. There is no concept of outside in general
relativity. GR fails to provide a satisfactory answer to the question: if our universe is expanding, what is
it expanding into? GR assumes that the metric tensor is changing (an analogy is a three-dimensional grid,
where the spacing between each grid is increasing). But this is illogical! Distance between each point is
increasing without the overall space (containing all those points) actually expanding into anything!! This

30



present model satisfactorily answers the above question. Our balloon universe (the term universe is
used only for the 3d balloon surface) is expanding into a four dimensional hyperspace which might
actually extend infinitely in all 4 directions. i.e. hyperspace (emptiness) is possibly infinite, while matter
and fields (3d FPHS) is finite in extent and forms a closed hypersurface.

[This model also lets us speculate what must have happened just after the big bang. The universe
(matter and fields) turned from a very tiny 4-ball to a 3-sphere. In other words, a bubble appeared at the
Centre of the four dimensional hypersphere, and turned it into a three-dimensional surface of a 4d
hypersphere, much like turning from a solid cricket ball to a hollow football. This broke the perfect
symmetry which existed moments after the big bang (several theoretical and explains the studies
strongly points to a transition from perfect symmetry to broken symmetry).

But this model immediately brings us into conflict with two accepted facts:
1) The size of the observable universe is 94 billion light-years.

2) Accelerating expansion of the universe (since the rate of outward expansion is c in this model,
therefore the expansion can’t be accelerating).

I'll firmly deal with both these objections shortly.

Observational evidences (for constant rate of expanding universe):
[Return Back to Abstract]

1) [J. T. Nielsen, A. Guffanti & S. Sarkar ; Scientific Reports volume 6, Article number: 35596 (2016)]
We find, rather surprisingly, that the data (Type la supernovae) are still quite consistent with a constant
rate of expansion of the universe. [Kindly note that this inference is drawn using a much bigger
database of supernovae than the ones which claimed accelerating expansion of universe].

2) [OUR WORLD AS AN EXPANDING SHELL; M. GOGBERASHVILI, COSMO-99, pp. 465-471 (2000)]

It seems that the model where Universe considered as an expanding bubble in five dimensions [5] do not
contradict to present time experiments [6] and is supported by at least two observed facts. First is the
isotropic runaway of galaxies, which for close Universe model is usually explained as an expansion of a
bubble in five dimensions. Second is the existence of a preferred frame in the Universe where the relict
background radiation is isotropic. In the framework of the close-Universe model without boundaries this
can also be explained if the Universe is 3-dimensional sphere and the mean velocity of the background
radiation is zero with respect to its center in the fifth dimension.

##While expanding shell idea is okay, we don’t need a fifth dimension ##

3) [Implications of an Absolute Simultaneity Theory for Cosmology and Universe Acceleration; Edward
T. Kipreos; PLOS ONE, DOI:10.1371/journal.pone.0115550 , December 23, 2014] Adjusting for the effects
of time contraction on a redshift—distance modulus diagram produces a linear distribution of supernovae
over the full redshift spectrum that is consistent with a non-accelerating universe.

31



## I'll return back to this paper after discussing about absolute simultaneity.

The constant expansion of the universe (rather than an accelerating expansion) has been
brought to focus by Fulvio Melia in his model R4 = c.t universe.

[1) The Rh=ct universe ; F. Melia, A. S. H. Shevchuk, Monthly Notices of the Royal Astronomical
Society, Volume 419, Issue 3, January 2012, Pages 2579-2586, https://doi.org/10.1111/j.1365-
2966.2011.19906.x

2) Cosmic chronometers in the Rh = ct Universe ; Fulvio Melia, Robert S. Maier, Monthly
Notices of the Royal Astronomical Society, Volume 432, Issue 4, 11 July 2013, Pages 2669-2675.

3) A COMPARATIVE ANALYSIS OF THE SUPERNOVA LEGACY SURVEY SAMPLE WITH ACDM
AND THE Rh=ct UNIVERSE; Jun-Jie Wei, Xue-Feng Wu, Fulvio Melia, and Robert S. Maier, The
Astronomical Journal, Volume 149, Number 3]

ABSTRACT The use of Type la supernovae (SNe la) has thus far produced the most reliable
measurement of the expansion history of the universe, suggesting that ACDM offers the best
explanation for the redshift—luminosity distribution observed in these events. However, analysis
of other kinds of sources, such as cosmic chronometers, gamma-ray bursts, and high-z
quasars, conflicts with this conclusion, indicating instead that the constant expansion rate
implied by the Rh = ct universe is a better fit to the data.

[Return Back to Abstract]

Let’s rectify another mistake:

We'’ve overestimated the size of the observable universe.
[Return Back to Abstract]

The logic given for the observable universe to be larger than Hubble Sphere:

1) the Hubble constant decreases with time (this is true)

2) In this way the Hubble distance gets larger (this is also true).

3) As it does, like that was initially outside the Hubble distance and receding from us, come
within the Hubble distance.

# This is where the problem starts. Imagine a Galaxy G1 sitting just on the surface of the Hubble
sphere at an early epoch. Imagine another galaxy G2 lying further beyond.
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At a later time, the Hubble distance has increased. But the distance between us and the Galaxy
G1 has also increased in the exact same proportion due to stretching of space (therefore the
galaxy G2 has still not entered the Hubble sphere). Using my balloon model of the universe it is
easy to see that the Hubble radius always remains equal to the actual radius of the universe.
Also, logically it makes sense: let the age of our universe be T. Since our universe is expanding
at a rate ¢, present radius would be c.T.

As we have seen, the Minkowskian structure of space-time, limits the value of speed of light at
c. Therefore distance travelled (Hubble distance)=c.T [here | have ignored the fact, that our
universe was opaque right after the big bang due to strong coupling of radiation and matter. It
became transparent some 380000 years later, so that limits the farthest we can see. But
380000 years is quite small compared to the age of the universe].

A Hubble distance on the hyper surface of the balloon universe always substance an angle of
57.2956 degrees at the center of the universe (BBC).

This is the explanation offered in this (University of California, Los Angeles) website:

https://www.astro.ucla.edu/~wright/cosmology fag.htmI#DN

If the Universe is only 14 billion years old, how can we see objects that are now 47 billion light
years away?

This is the formula for the radius of observable universe

Lo
/ (t/t.)"H3cdt = 3ct,
0

Explanation offered: Another way of seeing this is to consider a photon and a galaxy 42 billion
light years away from us now, 14 billion years after the Big Bang. The distance of this photon
satisfies D = 3ct. If we wait for 0.1 billion years, the Universe will grow by a factor of
(14.1/14)2/3 = 1.0048, so the galaxy will be 1.0048*42 = 42.2 billion light years away. But the
light will have traveled 0.1 billion light years further than the galaxy because it moves at the
speed of light relative to the matter in its vicinity and will thus be at D = 42.3 billion light years,
so D = 3ct is still satisfied.

# Consider a photon emitted by that galaxy towards us. After 0.1 billion years, the Galaxy will
be 42.2 billion light-years away from us. In the meantime the photon will have travelled 0.1
billion light-years towards us, and hence will be at a distance of 42.1 billion light-years away
from us.
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It started with a distance of 42 billion light-years, and after 0.1 billion years is now 42.1 billion
light-years away from us. As more time passes, the distance will keep on increasing.

Forget the claim of further and further galaxies entering this observable sphere! At this rate,
can the photon ever reach us?

The radius of the observable universe has to be less than 14.78 billion light-years (I am talking
of the cosmic background radiation sphere, which is a photograph of our infant universe after
the Big Bang, when matter and radiation decoupled, and hence gases became transparent).

[Li, X. , Longzhou, S. and Genzon, L. (2022) The Cosmic Radius of Observable Universe. Journal of High
Energy Physics, Gravitation and Cosmology, 8, 1-13. doi: 10.4236/jhepgc.2022.81001.]

Abstract

This paper introduces three cosmic expansion models with constant, decelerating and accelerating speed
of expansion respectively. Then characters of these cosmic expansion models are compared. Based on
these cosmic expansion models, the thresholds of observable universe are calculated via simulations,
where the earliest observable cosmic radius R(teariiest) is always 0.368R (R is cosmic radius at current

universe time) for any cosmic expansion models.

And finally, let’s not forget that our assumption of accelerating (expanding) universe rests on
observations of distant observations and our understanding of redshifts (Doppler, Cosmological
etc.) Presently, serious doubts are being raised about our understanding of redshift itself.
Please see appendix: redshifts (Doppler, Cosmological etc.). In hindsight, future generation

physicists will be amazed that Nobel Prize was awarded in 1907 for measuring a constant rate
of expansion of the universe (though they hadn’t actually realized it then), as well as it was
awarded in 2011 for measuring accelerating expansion of universe.

[Return Back to Abstract]

Consequences of balloon universe

Absolute simultaneity & Universal Time

The special theory of relativity has failed to address the most fundamental paradox “how can any object
in the universe, whose constituent stuff ultimately originated during the same moment of Big Bang, can
ever have different ages when they meet?”

Taking the big bang Centre (BBC) of the universe as reference point, the concept of universal time is very
simple. The total time that has elapsed since the big bang (13.78 billion years) is simply related to the
present radius of the universe, and the expansion rate (c). Universal time can be derived from the simple
formula:
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Distance= velocity X time
Universal time = radius of the universe/velocity of expansion (c)

It is the expansion of the universe (coupled with the concept of increase in entropy as it expands) which
gives rise to the concept of time. The rate of expansion of universe (velocity) is more fundamental
concept, and time is an emergent phenomena. If there had been no expansion of the universe and
consequently no change in entropy, then the concept of time would have lost its meaning.

The concept of absolute simultaneity is also very simple. All parts of the universe, which are at the same
distance from the BBC (at that particular instant) can be said to exist simultaneously. Kindly note that
mentioning ‘at that particular instant’ is actually not required; it is redundant. That’s because the length
of the radius of the universe depends on the duration elapsed since the Big Bang, and all parts of the
universe (i.e. all points on the surface of the hyperballoon universe) which have the same value for
radius of the universe exist simultaneously.

It must be noted, is that since our universe is expanding (and not contracting), therefore, the radius of
the universe is increasing, and consequently universal time has a direction (arrow). It is only because we
are trapped, and assume everything is relative, the problem of arrow of time arises.

[The “arrow of time” problem is unique to SR-based relativistic physics; Eric Baird, December 2018]

It has been widely assumed that the “arrow of time” problem is a general one, and appears in all
classical models. A previous paper has shown that the problem does not appear in C19th Newtonian
theory. We now show that, within the range of potential relativistic solutions, the “arrow” problem only
arises with special relativity.

The “arrow of time” problem, apparently named by Eddington in 1928, compares the assumed time-
symmetrical nature of classical physics equations with the observation that, in real life, timeflow has an
obvious direction. How can this apparent disagreement be explained?

“Something must be added to the geometrical conceptions comprised in Minkowski’s world before it
becomes a complete picture of the world as we know it ... Objection has sometimes been felt to the
relativity theory because its four-dimensional picture of the world seems to overlook the directional
character of time”.

Arthur Eddington, “The Nature of the Physical World”, Chapter 4, 1928

The presence or absence of arrow of time has far-reaching consequences. As we have seen, the
universal time has an inbuilt arrow (since the universe is expanding and its radius is ever increasing and
never decreasing). The free energy content of the universe is forever decreasing, and the net entropy
content is ever increasing. The concept of arrow of time has so much importance, that | would suggest
reading:
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The arrow of time: the quest to solve science’s greatest mystery; Peter Conveney, Roger Highfield
(Flamingo-an imprint of HarperCollins publishers).

It must be noted that a reversible process does not mean that time itself is reversible. Even reversible
process have the concept of universal time (with an arrow) inbuilt into it.

Let’s take an example. Newton’s law predicts that a planet can revolve clockwise or anticlockwise
around a star (and we won’t be able to tell whether time is running forward or in reverse).

But in this (dynamic) 3d FPHS model, the difference is very clear. Every object in the universe is just kind
to be confined in this 3d hypersurface, irrespective of the type of spatial movement it is making. Let us
take a sheet of paper. Imagine one particle is moving in a circular and clockwise direction on the paper,
while its counterpart is making a circular but anticlockwise movement. In the meantime, the paper is
moving upwards. Visualized in 4d, both are making a helical spring-like movement. But, both the springs
are increasing in only one direction.

We trapped creatures cannot distinguish between +i.t and —i.t because both of these quantities satisfy
the Minkowskian space-time equation. (As already mentioned, Einstein’s relativity ignores dynamic
movement of 3d FPHS, and assumes a block universe view i.e. it mistakes a dynamic 3d for an ever
existing 4d spacetime). However, for a divine being (having full access to 4d), both these quantities are
not the same. They differ in the direction.

This fact also explains matter antimatter asymmetry. According to Feynman, antimatter is time reversed
matter. The universal time in only one directional, but we make the mistake that clock time is flowing in
both positive and negative directions (giving us the impression that our universe is running in positive

time direction and its twin universe is running in the opposite time direction. Both +i.t and —i.t are
taking place simultaneously). While it is true, that pair production results in production of a particle as
well as its antiparticle (matter & antimatter), we ignore the effect of unidirectionality of universal time.
Do the antiparticles really survive so well as their particle counterparts (especially when, the time
considered is of cosmological magnitude)?

Unidirectionality of time (violation of T symmetry) solves the CPT problem. The most successful physical
theories of all are the quantum field theories that describe each of the fundamental interactions that
occur between particles, along with General Relativity, which describes spacetime and gravitation. And
yet, there's one fundamental symmetry that applies to not just all of these physical laws, but for all
physical phenomena: CPT symmetry. And for nearly 70 years, we've known of the theorem that forbids
us from violating it.

But we know that CP symmetry is broken/violated. If CPT holds & CP is violated, it implies T is violated.
And that’s good, because CPT symmetry is saved.

Let us return back to the paper:
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[Implications of an Absolute Simultaneity Theory for Cosmology and Universe Acceleration; Edward T.
Kipreos; PLOS ONE, DOI:10.1371/journal.pone.0115550 , December 23, 2014].

AST (absolute simultaneity theory) implies universal time dilation: The convention in cosmology is to
use a comoving universe coordinate system that expands in sync with the Hubble expansion [Ryden BS
(2003) Introduction to cosmology. San Francisco, CA: Addison-Wesley. 295 p.]. However, AST implies
that PRFs are linked to centers of gravitational mass, which implies that an AST coordinate system would
be non-comoving. In a non-comoving coordinate system, the interpretation of cosmological redshift as
kinematic relativistic Doppler shift can be applied to objects separating due to Hubble expansion.

## We may have to ditch the comoving method altogether##. Here is a screenshot from the above
paper:

@PLOS | ONE

Cosmological Implications of an Absolute Simultaneity Theory

SNe |a data time confraction-adjusted SNe la data

overiay of high-redshift SNe la

m-My. (mag)

0.0t 0 1
z
2 o
- )
o
g £
g < -3
= s
g 2 Qq 2
001 0 1 oo n1 1
F4 Zrc

Fig. 1. Top: Diagrams of SNe plotted for z and m-M (green, left) and zyc and m-My for which redshifts and distance moduli have been adjusted to
compensale for increased blueshilted emissions under TC condilions (blue, cenler). The slraighl ine in each is a linear regression derived using SNe la with
z<20.14. Bottom: Residuals in distance moduli relative to the linear regression line derived using SNe la with z<-0.14. An overlay of high-redshift SNe la at
Increased magnification is shown on the right. Orange lines mark the shift between positions for selected SNe la,

doi10.137 1jounal. pone.0115550.g001

Absolute Time in Quantum Mechanics
[A Philosopher Looks at Quantum Mechanics (Again); Hilary Putnam; Brit. J. Phil. Sci. 56 (2005), 615—
634]

37



But if we are optimists and think that there is somehow a realistic interpretation (about Quantum
Mechanics) to be found, then—as argued in Maudlin [1994]—we are left with GRW and Bohm.

....... as Maudlin argues, it is pretty clear that no theory in either of the classes that they represent (the
‘no collapse and hidden variables class’ and the ‘spontaneous collapse’ class) can do without an
‘absolute time’ parameter. An absolute time will come back into the picture if either sort of theory is
destined to be the future physics.

..... in my view, present-day quantum cosmology does already involve a ‘background’ time parameter.
It is sometimes concealed, as when cosmologists say that they are not really taking an absolute time
as the parameter in the Schrodinger equation but are taking something such as the ‘radius’ of the
universe as the time parameter. But this parameter plays exactly the role of an absolute time in which
the cosmos is supposed to evolve.

So, what relieves my initial distress at the idea of an absolute time coming back into the picture is the
following thought: it might not be quite as bad a contradiction of Einstein’s vision as it first seems. It
might be that, before we ‘superimpose’, each space-time is perfectly Einsteinian—each space-time is a
Minkowski space-time which knows nothing about any ‘simultaneity’. And it may be that the time
parameter that both GRW (The Ghirardi—Rimini-Weber theory (GRW) is a spontaneous collapse
theory in quantum mechanics) and Bohm need is just the absolute time parameter that quantum
cosmology seems to need.

Anyone will be surely amazed to see the number of publications and experimental results supporting
absolute simultaneity. To see a partial list (which is by no means exhaustive), please see the appendix:
absolute simultaneity and universal time.

But this concept of absolute time leads to a seeming paradox: time is passing at different rates in
different inertial frames (as shown by Einstein’s relativity), and yet time can’t pass at different rates!
Nature is absolutely adamant to keep everything in the universe of the same age (at any particular
instant).

Usage of the term ‘the same age’ needs some clarification. Muons may decay faster in one frame of
reference compared to the other. But we must consider the decay products and sum up the ages (Recall
the Hindu concept of incarnations. We have to consider all incarnations).

The solution to the paradox lies in the fact that there are two entirely different concepts of time
involved here:

1) The universal time (distance from BBC divided by c¢) and
2) Our concept of time, which is based on process process/clock time.

[One of them can be described by a real number, while the other is associated with an imaginary
number.]
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Actually this paradox is more psychological than conceptual. Let us consider the twin paradox (without
the rocket journey).

The twin paradox (without the rocket journey)
[Return Back to Abstract]

Let us consider two twins, A and B. The nurse, the midwife and the medical attendant who had
witnessed their birth had all certified that the twins were born within minutes of each other.

But somehow twin A started ageing very rapidly (Doctor’s said it was a rare case of ‘Progeria’, also
known as Hutchinson-Gilford syndrome). His beard had turned white, his skin wrinkled like raisins, his
teeth fell off, and he was already on his deathbed while the twin B barely looked in his 20s.

Now should we say that the twins are of same age, or of different ages?

The answer seems so obvious. Yet we seem so utterly confused, while dealing with this same question
that pops up unnoticed in physics. Clearly there are two concepts of time involved here. One is sort of
global or universal Time (that is the duration from the twins’ birth to this moment). The other is related
to the ageing process (it is a sort of process time). All clock rely on some process (radioactive decay,
pendulum swing period etc.) Special relativity was so obsessed with light speed travel and time dilation,
that it didn’t bother what happens even without any rocket travel.

We have grown so utterly confident of the ever increasing accuracy of our clocks that we tend to forget
that everything in the universe has a common birth moment-the moment of big bang (which has very
strong evidences of have actually happened). Nature is utterly determined to maintain the duration
from big bang to this present moment equal for every object in the universe, irrespective of whether it is
moving at 99% velocity of light or at rest. Every object in the universe has the same age. (We may say
that our own age is 55 years. But if we consider the tiniest constituents of our body, we have to agree
with a universal Time).

The Hafele-Keating experiment and muon decay experiment has demonstrated beyond doubt that time
indeed runs slowly for a fast moving object. But is it the universal Time, or the process time? [There is
confusion in physics literature. Tau or ‘proper time’ is said to be the process time. In fact, the term
proper time should be reserved for the universal Time (eg. CMB temperature reading), which every
observer in every frame of reference can agree].

We never give a second thought that even the most accurate of our clocks are ultimately based on some
process, whether it is radioactive decay or atomic transition or whatever. In fact different types of clock
would behave differently under varying conditions. For example, an atomic clock would show that time
has slowed down in a stronger gravitational field, while the pendulum clock will actually show that time
is moving faster. Again consider two exactly identical candles. We can measure time by the rate at which
the candles burn. But if we place one candle in an atmosphere with slightly higher oxygen content, it will
burn much faster.
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This shows that the universal Time is much more fundamental, while the process time can vary. They are
often instances, in which our viewpoint of relative simultaneity, and relative time clashes with nature’s
view of absolute simultaneity and universal time. In every case, nature’s view wins. Here is one such
instance, which unfortunately could not get published in a reputed journal [Strong Paradoxes
Challenging the Foundation of Relativity Theory; Xiaoping Hu] The indisputable paradoxes presented in
this paper cannot be explained by any existing, sophistic arguments from relativity theory proponents
(RPTs). Because of the simplicity and obviousness of these paradoxes, anyone can see the absurdity of
such a theory.

It must be mentioned here that any clock tick is ultimately related to the universal Time (otherwise it
would be worthless as a clock). However the process determining the clock rate can depend on more
factors apart from the passage of universal Time.

But then why do we so utterly depend on our clocks for measuring time? Why can’t we read the
universal Time directly from the temperature of the cosmic microwave background radiation?

Maybe one day when our future civilization will build accurate measurement device for reading time
from CMB radiation temperature, then we will.

[Return Back to Abstract]

Inflation Theory

Inflation theory (pioneered by Alan Guth et al) is required only because we are dependent on general
relativity (just like a handicapped person dependent on crutches). Since general relativity is an inside
view, inflation theory is also an inside view.

When we inflate a wrinkled balloon, the wrinkles automatically disappear, and we have a very smooth
and stretched surface.

My claim is: the universe is expanding at a constant rate (its radius is increasing at the velocity of light c).
Today, the universe is so big that expansion at this rate is hardly noticeable at all: we had to wait for
Hubble (till the 1920's and 30's) to arrive at the scene.

But right after the big bang, the picture is drastically different. Let us take the moment when our
universe had a radius of 1 cm (assuming that the universe was initially so small, or maybe even smaller).

Let’s go one dimensional below to understand the phenomena. Here we are assuming a normal balloon
(2d surface).

Whenr=1cm=0.01m
Then surface area = 4.1t.r = 41 (0.01)?> m?

After 1 second, radius=3 X 108 m
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Surface area = 4.1.R>=4.;t. (3 X 10% )2 = 4.71. (9 X 10%¢) m?
Ratio = [4.1. (9 X 10%©)]/[ 4m (0.01)? ]

here we had used the formula, for a normal balloon. For the practical case, the more appropriate

formula should have been 2.7t? R3 rather than 4.n.R? [i.e. power 3 of radius, instead of power 2].
Therefore, Ratio = [2.1%. (27 X 10%%)]/[ 2.7%. (0.01)3 ] = (27 X 10%%)/10%=2.7 X 103!

Going back in time even further (when the universe was less than the size of a proton) till it became the
size of a grape (according to standard inflation theory), the expansion of space would have been even
more dramatic.

Here is what the standard inflation theory says: The inflationary epoch lasted from 10736 seconds after

the conjectured Big Bang singularity to some time between 1033 and 10732 seconds after the singularity.

Kindly note that, when the universe was so small, the curvature would have been very great (just
compare the curvature of a ping-pong ball, and curvature of the earth). Since general relativity is an
inside view, it mistakes such strong curvature as singularity.

However, the standard inflation theory suffers from many drawbacks, and is being increasingly
challenged. [Is The Inflationary Universe A Scientific Theory? Not Anymore; Sabine Hossenfelder,
https://www.forbes.com/sites/startswithabang/2017/09/28/is-the-inflationary-universe-a-scientific-
theory-not-anymore/?sh=7b2f2fab45e2 ]

Thus we see, that his present theory simulates the experience of the standard inflation theory, and can
claim all its successes, without suffering those drawbacks.

In fact, the concept of inflation is required only if the initial explosion (big bang) had happened in 3d. All
explosions produces chaotic pattern (regions of extreme heat jostled with cold regions). But in this
balloon model of universe, it will appear as explosion of space rather than an explosion in space (which
is exactly what it is observed).

Quaternary (1+3) or Tachyonic view

True meaning of Quaternion
What is the square root of -1 (minus one)?

Let us take a straight line (x-axis) and fix the origin somewhere on it. The right-hand side of the origin is
the positive x-axis, while the left-hand side is the negative x-axis.

We have seen that the square root of -1 (minus one) is just an operator, which when performed twice
transforms +1 into -1. This operation can be represented (by a higher dimensional being) as just the 90°
rotation of the x-axis into y-axis.
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But then it is also possible to represent the same operation by a 90° rotation of the x-axis into z-axis.

| have already claimed that nature’s true geometry is four dimensional (i.e. the embedding space for the
3d FPHS is 4d). Therefore, the same operation can also be represented as a 90° rotation into the w-axis.

The square root of -1, is therefore either of the three operations. To distinguish between them, we need
three symbols (generally represented by i,j, and k). Therefore, the square root of -1 is the
addition/summation of all three operations.

A quaternion uses one real number, and three imaginary numbers (which are just square root of -1).
This mathematics strongly suggest one real dimension, and three imaginary dimensions.

Our familiar world (Minkowskian spacetime) has three real dimensions, and one imaginary dimension.
Therefore, quaternion doesn’t seem to belong to our world.

But then the question arises: why is quaternion so ubiquitous in physics? Even Feynman was amazed at
how fine-tuned quaternions were in describing quantum mechanics.

So the question is: is it really possible to find the geometry which quaternions describe? The answer,
surprisingly is an emphatic ‘yes’.

Planck scale: Quaternion geometry is the viewpoint from the big bang Centre of the

universe, of the tiniest objects.
[Return Back to Abstract]

Since the true geometry of the embedding hyperspace of the (hyper) balloon universe is 4 dimensional,
therefore at the Big Bang Center (BBC) of the universe, we can 4 mutually perpendicular axes (X, Y, Z,
W). Let us consider only one axis out of this for axes (let us say X axis). If we extend this axis, it will touch
the wall of the balloon universe at a single point. The other three axes (Y, Z, and W) will touch
completely different points (which will be billions of light years apart). Therefore for any point located
on the hyper surface, only one real dimension is sufficient (from the BBC). But the hyperspace is four
dimensional everywhere. So what happens to the other three dimensions at the point located on the
hyper surface? As far as the centre of the universe’s view is concerned, those three dimensions will
appear as imaginary/temporal directions. But this will be true only as long as the point is extremely tiny
(of the order of Planck length). The rule of pure geometry dictates that when a line (1d) meets a
surface/hypersurface, the point will have zero dimension. But here we are considering a physical
system, and hence point will still have extremely tiny volume. The condition for small (Planckian) scale is
very crucial, because if instead of a point, the object is say of human scale, then it will start using a very
different coordinate system (i.e. the curved coordinate system of the hypersurface, which is the same
X,y and z axis we humans use, and designate as spatial dimensions).

We have already seen that for a trapped creature (like us), confined eternally inside the walls of the
balloon universe, the true radius of the universe is an impossible direction (and hence must be
represented by imaginary number).
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Let us imagine a tiniest particle (located in our familiar 3d space, or 3d FPHS) and free to move in they
and z direction, but trapped in the x direction (within an extremely tiny length of order of Planck length).
For this particle, the y and z directions are accessible and real. However, it will be forced to use
imaginary quantity to represent any arbitrary length in the x direction [i.e. it will have to use i.x where
i=sqrt(-1)]. Kindly note that while the particle remains trapped in a tiniest length (Ax), the trap itself is
free to move. The trap need not even be a physical trap. It can be an intangible trap. The intangible trap
can be just the meaning of ‘remaining extremely small at all times’, which creates an invisible and
intangible trap. The situation is similar to a passenger sitting inside a fast moving train. If the windows
are closed, he can ignore the distance travelled by the train, just as we are ignoring that we are
travelling at the speed of light (and using an imaginary quantity instead).

In case it is trapped, in the y and z directions as well, then it will have to use imaginary quantity for all
three directions (i.x, i.y and i.z). Notice, how the quantum mechanical operator for momentum actually
uses i.x, i.y and i.z (or in other words, the Universe’s viewpoint for tiniest scale objects):

Suridgnly by = T o o &1 Jt) %

0 \6 ')\)\\)

Kindly note that this tiniest volume need not be cubical in shape; it can be a tiniest sphere also (and still
experience trapping in all three dimensions). Just as we are unable to detect our movement (at velocity

uw\/

c) along the fourth dimension, and must use imaginary number (making it temporal rather than spatial),
similarly this tiniest volume cannot detect movement along x, y or z directions (which are spatial for us)
and will have to use imaginary numbers (i.e. all three directions will appear temporal/time like for this
tiniest volume). But this 1+3 dimension phenomena is true only as long as the point is so small that it
doesn’t start using 3 spatial dimensions of its own (just like we do).

Now let us look at this tiniest volume from the Centre of the universe (BBC). From the Centre of the
universe (BBC), the radius of the universe is a very much real dimension. And since the universe is
expanding at velocity c along the radius, and every point located on the walls of the balloon universe will

be travelling at €.taps .

To get a feel of universe viewpoint, let us freeze an instant and mark this tiniest volume as Po. After time
t, the point Po will be at P; . As | have already explained earlier, one of the key difference between the
conclusion drawn by Minkowski and my theory is that every point/particle in the 3d FPHS is travelling
with a velocity c along the fourth dimension (along the radius of the universe) regardless of its spatial
velocity along the x, y, z axes. Therefore, the distance travelled along the universe radius by this point P
will be c.tans . However the spatial distances travelled (as viewed by this tiniest volume, as well as the
universe/BBC view will be i.x, i.y andi.z).
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The universe’s view will also be using imaginary numbers for a very simple reason. We use imaginary
numbers for the temporal dimension, since we are able to ignore any distance travelled along the fourth
dimension. We are completely unaware that we are travelling at a tremendous velocity c. This happens
because our building, our apple orchard, desk and blackboards, planets and galaxies are all travelling
with the same velocity as ourselves in the same direction. Think of a passenger, sitting in your next seat,
as the train rushes by. As far as you and your co-passenger is concerned, you can easily ignore the train’s
velocity.

In a very similar way, our universe simply ignore any spatial distance travelled. That’s because,
regardless of spatial distance travelled, the radial distance (which is the only real direction/dimension
from the BBC) will be same. This ignoring phenomena can be illustrated through an example: let us
imagine a person X measures the acceleration due to gravity at a particular point on the equator. Then
he hops on an aeroplane, and travels half round the globe, along the equator. Then he takes the same
measurement once again, and finds to his astonishment that the value of g hasn’t changed. Nature has
simply ignored his long air travel.

For us moon is nearer than the sun. The Alpha Centauri is farther than the sun, while andromeda galaxy
is farther still. From BBC, the sun, the Alpha Centauri & the andromeda galaxy are all at the same
distance! If any phenomena depends on the radial distance from the BBC, nature will ignore our spatial
distances and use i.x , i.y and i.z instead.

The same phenomena is happening here also. At every single point (lying on the 3d FPHS) along the
journey of the particle, the point can be located on the tip of the universe’s radius (as long as the point
is extremely small i.e. almost O dimension).

Thus, from the other viewpoint we are getting one real dimension, and three imaginary dimensions. This
is nothing but Quaternary mathematics. That’s exactly why, quaternions appears so finely tuned for
describing the very small.

[Return Back to Abstract]

And it also becomes clear, why quaternions are immune to gimbal lock (see diagram below).

Adding a fourth rotational axis can solve the problem of gimbal lock, but it requires the outermost ring
to be actively driven so that it stays 90 degrees out of alignment with the innermost axis (the flywheel

44



shaft). Without active driving of the outermost ring, all four axes can become aligned in a plane as
shown above, again leading to gimbal lock and inability to roll.

We face this problem because in the above diagram, there is no guarantee that the outermost ring will
remain 90 degrees out of alignment with the innermost axis without active effort. But a quaternion
resembles the viewpoint of BBC, and since the universal time axis (universe radius) is always
perpendicular to all three x,y and z axes, this condition is automatically satisfied regardless of which axis

out of x,y and z axes is taken as innermost axis. A quaternion is of the form: @ +i.x +j.y + k.x (where i, j

and k are square roots of -1, and they satisfy the relation i = j2 = k? = i.j.k = -1). As already explained, the
presence of i, j and k (which are 90 degree rotation operators) guarantees that x, y and z always remain

perpendicular to the real axis (on which a lies), as well as perpendicular to each other. Thus immunity to

gimbal lock is guaranteed for quaternions.

Now let us apply the space-time distance formula which we had applied earlier in case of Minkowskian
space. The original formula was:

ds? = (icdt)? +dx? + dy? + dz? = (icdt)? + dr?.
Now it gets modified to:
ds?=(cdt)?+ (i.dx) 2+ (i.dy) > + (i.dz) > = (cdt)? + (i.dr) 2.

Now suddenly, the equation has transformed from timelike to spacelike. In Minkowskian space, velocity
of light was the upper limit. Now it has become the lower limit. Superluminal communication is not only
possible, it is the new normal now. It must be stressed that every single point in our 3d FPHS can be
both spacelike and time like (depending on the scale). A similar conclusion has been reached, following
different argument:

[Operational constraints on dimension of space imply both spacetime and timespace; Jakub Czajko,
International Letters of Chemistry, Physics and Astronomy, 17(2) (2014) 220-235]

We hardly bother to think that our coordinate axis (x, y and z axes) are invariably curved. Proxima
Centauri is four years back in time, while the sun is eight minutes back in time. This situation is very
similar to observing a boat sailing away in the ocean. It seems the boat is gradually sinking until only its
mast is visible.

Thus we can see, that at very tiny scales, the time-like space-time equations turn space-like and at the
Planck scale, the whole of the universe is causally connected (instant communication takes place
between farthest distances of the universe). We have experimentally verified instant communication
(‘spooky’ at action at a distance) in entangled particles.

This transition from 3+1 to 1+3 dimension means that plank volume behave quite like a black hole. At
the event horizon of a black hole, temporal and spatial dimensions gets exchanged. Similar is the case at
the Planck dimension, although the phenomena are quite different (a black hole arises because
extremely heavy objects stretch the fabric of 3d FPHS in the fourth dimension, along the universe axis
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and away from the BBC. Every mass in the universe has a tendency to move away from the BBC, and the
stretching provides an opportunity for every particle (including photons) to do so. In fact the fabric is so
stretched, that it becomes almost parallel to universe radius, and any particle moves one-way and has
no tendency to return back, thus giving the black hole a monstrous character.

3+1 (Classical regime) < 2+2 (Compton regime) << 143 (Planck regime)

Scientist had always assumed that the discrepancy between special relativity and quantum mechanics
arises because the one-way speed of light can’t be measured and the average measurement of the two-
way speed of light always comes to be c. The suspicion was light may be travelling at the velocity ¢/2 in
one direction and instantaneously in the other direction. However, hundreds of observations have put
an extremely stringent limit on the anisotropy of the speed of light (effectively ruling it out). But nobody
had suspected, that the Devil may be hiding even in one-way speed of light! What if the humble photon
travels both at speed c and infinite speed? Have we ever ask the photon if it travels at velocity c or at
infinite velocity? If we had asked, it might have replied “I can travel from one corner of the universe to
the farthest corner without ever noticing a moment pass”.

It is not a question of direction, but about scale i.e. which coordinate system we are using:
a) The 3+1 curved coordinates of a trapped creature in 3d FPHS
b) Coordinates of the Centre of the universe.

Special relativity is based on constancy of speed of light. It straightaway throws away nature’s
viewpoint, and makes tachyons a mythical beast like a unicorn.

Just as temporal and spatial dimensions changes role at the event horizon of a black hole, similarly, the
exchange of temporal and spatial roles at the Planck scale causes it to appear like a Schwarzschild black
hole (this view is supported by modern research. Similarly, an electron or other standard model particles
can modelled by Kerr type black hole). Therefore, depending just on the scale, the same volume inside a
room can be smooth (as GR demands) and punctured everywhere (as Planck objects demands) or
appear frothy (as QM demands).

Evidences for minimum Planck length
[Minimum Length from Quantum Mechanics and Classical General Relativity; Xavier Calmet, Michael
Graesser, and Stephen D. H Hsu; Phys. Rev. Lett. 93, 211101 — Published 15 November 2004]

Modelling standard model particles as black holes

[Quantum mechanical black holes: towards a unification of quantum mechanics and general relativity;
Sidharth R G; Indian Journal of Pure and Applied Physics; Journal Volume: 35; Journal Issue: 7; p. 456-
471]

In this paper, starting from vortices we are finally lead to a treatment of Fermions 