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Abstract: The Hypergeometrical Universe Theory (HU) introduces a novel model of the universe and matter,
fundamentally altering our understanding of cosmology, quantum mechanics, and classical
forces|[Smarandache, F. (2007)][Smarandache, F., & Christianto, V. (2007)][Pereira, M., 2017][Pereira, M.,
2018]. Central to HU is the concept of the Fundamental Dilator (FD), a quantum mechanical wave generator
responsible for shaping space through metric waves. HU posits that all particles are polymers of FDs, existing
as shapeshifting space deformation solitons spinning in 4D and traveling at the speed of light along a
hyperspherical locus in a 4D spatial manifold. This model redefines matter and replaces conventional particle-
wave dualism with the Quantum Trinity of the FD, the dilaton field, and the Quantum Lagrangian Principle
(QLP). HU reinterprets spacetime as a mere proxy for events occurring in a 4D spatial manifold, introducing
an absolute 4D reference frame and reinterpreting Lorentz transformations in reciprocal space. So, HU replaces
all the discussion on metric, spacetime with rotation matrices in a 4D spatial manifold affecting not space but
4D k-vectors. In HU, forces are carried by the dilation field (4D metric waves). Waves’ 4D k-vectors transform
according to Lorentz transformations. So, HU solves the dynamics problem in the inertial frame and then
reverts the solution to the Absolute Reference frame. By doing so, HU derives the Laws of Nature from first
principles and resolves fundamental issues in cosmology, dismissing the need for dark matter, dark energy,
and inflation [Guth, A.,1981]. The theory explains the horizon problem with an initial hyperspherical uniform
mass distribution and galaxy dynamics with idiosyncratic mass distributions while showing that time dilation
is an artifact of diminishing forces as absolute velocities approach the speed of light. One of HU's significant
contributions is the derivation of the laws of gravitation and electromagnetism, demonstrating that both follow
the same Lorentz force format. The radial dependence of gravitational forces is shown to be a consequence of
reference frame selection, such as one centered on the Sun, where radial symmetry dictates the force's behavior.
This revolutionary insight has profound implications for electrodynamics, promising to transform the design
of magnetic bottles, stellarators, tokamaks, and space propulsion technologies. Additionally, HU interprets
gravitation as a Van der Waals force, where the carrier dilaton field oscillates at a frequency of 1E24 Hertz. This
high-frequency process leads to the dynamic screening of gravitational effects, unifying gravitation and
electromagnetism. The theory also facilitates non-perturbative Quantum Chromodynamics (HU-QCD) by
mapping its particle model to the Pati-Salam [Pati, J. C., & Salam, A.,1974] SU(4) GUT model and eliminating
the need for an integral functional in the Lagrangian Principle through the use of the Quantum Lagrangian
Principle (QLP). Lastly, HU addresses and resolves the Faint Sun Paradox, the Spiral Galaxy Rotation Curve
Conundrum, the Early Galaxy Formation Conundrum, the HyperBright Early Galaxies Conundrum, the
Cylindrical Galaxy Conundrum (JWST observations) which will be presented in forthcoming work.

Keywords: hypergeometrical universe; cosmology; astrophysics; relativity; dark matter; dark
energy; Special Relativity; General Relativity; L-CDM; SN1a

1. Introduction

In the early days of scientific inquiry into the nature of matter, two prominent figures, Sir Isaac
Newton and Christiaan Huygens, presented contrasting views. Newton described particles as
discrete entities, essentially small, hard objects interacting through forces. On the other hand,
Huygens proposed that particles exhibit wave-like properties, a perspective that laid the groundwork
for the wave theory of light.

A parallel debate regarding the nature of light, specifically photons, mirrored the historical
debate between Newton and Huygens on the nature of matter.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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HU introduced the 4D metric waves or dilaton field. What we call Lights are waving on the top
of these metric waves. The Dilaton Field has a wavelength equal to the Hydrogen Atom Compton
Wavelength. The whole field is a quantum system; energy is added or extracted from it in quantized
packets.

The concept of the Absolute Reference Frame (ARF) is central to HU and is first visualized
through the depiction of Minkowski Spacetime in Figure 1. In HU, the ARF comprises a vertical
vector perpendicular to the Minkowski hyperplane and any three orthogonal vectors within that
hyperplane. When HU replaces the Minkowski hyperplane with the Lightspeed Expanding
Hyperspherical Universe (LEHU), the vertical vector becomes the Radial Direction, reflecting the
expansion and structure of the universe. This transition from the conventional Minkowski
interpretation to the LEHU model emphasizes HU’s view that the universe operates within a 4D
spatial manifold, challenging traditional perceptions of space and time [Einstein, A., 1905].

Minkowski Spacetime

Figure 1. Here, you see the Minkowski Spacetime, where I added a natural Absolute Reference Frame
(¢X) with ¢ perpendicular to the hyperplane. Also shown is the Rotation that Herman Minkowski
proposed as the interpretation of Lorentz transformations. This same Absolute Reference Frame can
be depicted when on consider the universe to be a Ligthspeed Expanding Hyperspherical
Hypersurface. The Minkowski’s hyperplane becomes a hypersphere and the perpendicular axis
becomes the Radial Direction.

The Hypergeometrical Universe Theory (HU) fundamentally redefines our understanding of
matter, physics, and quantum mechanics. HU introduces a new model for matter as shapeshifting
deformations of space, moving beyond traditional particle concepts. This model operates under the
Quantum Lagrangian Principle (QLP), a unifying principle that replaces all existing physical laws.
Furthermore, HU corrects the limitations of the particle-wave dualism by proposing a Quantum
Trinity consisting of the Fundamental Dilator (FD), the dilaton field, and the QLP, providing a
complete and consistent framework for describing physical reality

Newton's contributions to physics are monumental, particularly his four laws of dynamics,
which have been foundational to our understanding of motion and forces:
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1. Newton's First Law (Law of Inertia) [Newton, I., 1687]: An object will remain at rest or in uniform

motion in a straight line unless acted upon by an external force.

2. Newton's Second Law (Law of Acceleration): The acceleration of an object is directly proportional

to the net force acting upon it and inversely proportional to its mass (F = ma).

3. Newton's Third Law (Action and Reaction): For every action, there is an equal and opposite

reaction.

4. Newton's Law of Universal Gravitation: Every particle attracts every other particle in the
universe with a force directly proportional to the product of their masses and inversely

proportional to the square of the distance between their centers.

HU Replaces Mass and Force by 3D Displacement Volume and Acceleration as Fundamental Constructs

The Hypergeometrical Universe Theory (HU) introduces a new perspective on this foundational
concept. Instead of focusing on mass and force, HU considers 3D displacement-volume and
acceleration as the primary concepts. From these, mass and force can be derived.

HU Replaces Particle-Wave Dualism with Fundamental Dilator-Dilaton Field-Quantum Lagrangian
Principle Trinity

At the core of HU is the Fundamental Dilator (FD), a wave generator that serves as the monomer
of particles. All particles are polymers of the Fundamental Dilator, and these FDs generate metric
waves as they interact with the fabric of space. Displacement Volume is the volume a phase of the
Fundamental Dilator has at a given time.

The debate between Newton and Huygens continued to evolve, and with the advent of quantum
mechanics, a new understanding emerged: the wave-particle duality. This principle posits that
particles like electrons and photons exhibit wave-like and particle-like properties, depending on the
experimental setup.

Instead of particle-wave duality, HU introduced wave-generator (FDs), wave (dilaton field or
metric waves created by FD shapeshifting and spinning in 4D), and the connection between wave-
generators and waves - the Quantum Lagrangian Principle or QLP.

The Quantum Lagrangian Principle states that FDs will move at the speed of light radially and
within the 3D hypersurface such that they always land in a position where they dilate space in phase
with the local dilaton field.

This is a Quantum Trinity - or three intertwined concepts. QLP is the connecting tissue between
the wave and the particle in the wave-particle dualism. It is the ONLY Law of Nature and replaces
Newton’s Four Laws of Dynamics.

HU Replaces Newton’s Laws of Dynamics with the Quantum Lagrangian Principle (QLP) and a Single Field
- The Dilaton Field

HU derives the laws of Nature from first principles using a single field - the Dilaton Field. The
Dilaton Field is the interference pattern from the metric waves generated in all Fundamental Dilators.
QLP is a Lagrangian Principle because it postulates that a particle (Fundamental Dilator Polymer)
will not do work against or receive energy from its constraint (Space). It is “Quantum” because the
Fundamental Dilator is a Quantum Mechanical Construct. In other words, HU is a Quantum
Mechanical Theory because its fundamental construct is a Quantum Object.

HU Replaces Indistinguishable 3D Reference Frames with an Absolute 4D Reference Frame

HU assigns absolute velocity to be used in Lorentz transformations[Jackson, J.D., 1998],
fundamentally changing how we understand these transformations. In traditional physics, Lorentz
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transformations are applied to time and space. In HU, they are applied both to spacetime and to the
4D spatial manifold.

HU Changes the Domain of Lorentz Transformation from Spacetime to the Reciprocal Space (Wavelength,
Period, and 4D K-Vectors)

In 1905, Einstein looked at Physics and recognized these items:

(a). Electromagnetism evolved to a point where it became codified into Maxwell’s equations.

(b). Maxwell's equations allowed you to derive a wave equation coupling electric and magnetic
fields, thus indicating that light is an electromagnetic wave.

(c). The coupled wave equation wasn’t covariant to Galilean Reference Frame transformations; it was
only covariant to Lorentz transformations.

(d). As we know, a wave is defined by the position of its peaks and troughs, and those are defined
not by (x,t) only but by (k.x, w.t). In other words, the wave nature of electromagnetism wouldn’t
change if one considers that Maxwell’s equations are written for the Absolute Reference Frame.

(e). HU considers Lorentz transformations effect upon the reciprocal space (A, T) to derive the Laws
of Nature on the Absolute Reference Frame.

HU expanded space to include a fourth spatial dimension and instead applied Lorentz Rotation
to dilaton field 4D k-vectors and frequencies. The addition of the extra spatial dimension allows for

the identification of an Absolute Reference Frame.
It is easy to see that:

a2 =cosh(&) 1)
dt

In other words, Lorentz transformations dilate the Period of the Fundamental Dilator Coherence
instead of dilating Time. The Fundamental Dilator coherence is the Cosmological Clock. If one dilates
the period of the clock, one is effectively dilating time and more importantly slowing down dynamics.
The latter is HU’s interpretation of events. By keeping track of the existence of an Absolute Time and
a Cosmological Clock, HU avoids the pitfalls of “Dilating Time without a Clock”. Currently, that kind
of reasoning leads to absurd conclusions like “A person falling into a Black Hole will see the end of
times” or “there is an accumulation layer of things falling into a Black Hole.”

Similarly, Lorentz transformations dilate the Wavelength of the Fundamental Dilator Coherence
instead of dilating length.

This is a requirement for the Fundamental Dilator always be at the Lightspeed Expanding
Hyperspherical Locus of our 3D Universe. In other words, the period and wavelength adjust to
remain traveling with our universe. That is expected if one considers the Conservation of Linear
Momentum along the radial direction.

All forces are carried by the dilaton field (metric waves) and indirectly through space elasticity.
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3D and 4D waves and their
relationship with the Fundamental Dilator Phases
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Figure 2. Here, it shows how the Fundamental Dilator wavelength stretches with time dilation. This
is a requirement because everything is regulated by the elasticity of space. Notice that the diagonal
green line represents the proper r or 7,depending if you are considering this cross-section to be in the
4D spatial manifold or in the 4D spacetime.

Minkowski Spacetime

]

Figure 3. Here, you see the cross-sections of the 4D spatial manifold and 4D spacetime. You can
identify the unperturbed Fabric of Space, represented by the circles and the Radial direction R,
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perpendicular to our 3D spatial manifold at every point. Notice that for short distances (local
phenomenon), the circle on the right becomes the familiar Minkowski Spacetime Hyperplane.

One can see that Minkowski Spacetime (on the right panel) is just a local homology to what
happens in the actual universe, represented by the circle in the left panel. In other words, everything
exists in a 4D Spatial Manifold.

When one considers that HU applies it to the wavelength and period, it is straightforward to
understand why the speed of light is constant, irrespective of which inertial frame one uses. Light
Velocity is the ratio between wavelength and period, and these are modified by the same cosh(a).
This means that HU recognized that Lorentz transformations govern not space and time or spacetime
but the reciprocal space to spacetime (wavelength and period).

In other words, HU disavowed all later developments in metrics and geodesics. To be 100%
clear, HU retakes Physics to the point before Einstein and Minkowski drove into spacetime and
differential geometry. In HU, the Universe exists in a 4D Spatial Manifold. Time is there just to time
processes.

HU Provides the Fundamental Process, the Timepiece for the Whole Universe. This Process Is the
Fundamental Dilator Tunneling Process and the Generated Metric Waves

Unlike Relativity (current Physics), HU has an underlying process (the tunneling of the
Fundamental Dilator) that provides Time with meaning. Lorentz transformations dilate wavelength
and period for this process, assuring that the Fundamental Dilator, the dilaton field, and the
electromagnetic field (waves on the top of a finer wave) keep pace with the Lightspeed Expanding
Hyperspherical Universe.

This approach highlights the true essence of Lorentz transformations: ensuring that the laws of
physics remain consistent across all reference frames when expressed in terms of the Absolute
Reference Frame.

HU Creates Covariance by Making the Force in all Inertial Reference Frames Equal to the Force in the
Absolute Reference Frame

The relationship between force and acceleration in HU is given by:

dtanh( ) do v2 do
_ 2 _ 2 2 e = 2 8%
F=m,,c R e (1 + tanh (a)) R (1 » Ne R o
v
with tanh( ) = —
ic
Fe dv d’x _(4 v?2 , da
~ Mg M0 T T 2 )"0 R )
. d?x , da 5
=m,,——=m,, C"——
3D dt'? 3D” 4R ©)
, da
. . . . . . m ¢ "—~> .
where R is the Radial Direction (perpendicular to our 3D Universe), dR is the
nonrelativistic force and
dr' = ®)

is the time dilation interpretation.
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7
What Is the Kinetic Energy of a Body of Mass m Driven from Absolute Velocity 0 to vo?
dr
alpha
dR
dR
D
Minkowski Diagram
For that, one needs to calculate dW = F.dr and integrate it for velocities 0 to vo.
&)
dv ic d(tanh(a)) v2) da @)
Force=F=m, - —=m, c? =m,,c* ——————=m | 1- — |—
3D jdt 3D cdt 3D dR 3D c2 ) dR
since cdt =dR ©)

&)

(6)

@)

HU predicts interaction to diminish with Absolute Velocity and that resembles the Shield a
Spacecraft needs when traveling at Relativistic speeds.

HU Changes the Concept of Time Dilation to Absolute-Velocity-Dependence of Forces Vanishing When the
Absolute Velocity Approaches C

Here, v, dr, and a are all defined in the Absolute Reference Frame. This consistency ensures
that all reference frames obey the same HU laws, emphasizing that time dilation is an artifact. It arises
because forces approach zero as absolute velocity approaches the speed of light c, as equation (2)
demonstrates. That is expected since, in HU, forces are carried by the dilaton field, metric waves that
travel at the speed of light.

2. Hypergeometrical Universe Theory Hypotheses

Spacetime Is just a Proxy of What Happens in the 4D Spatial Manifold

Not unlike and representation as a straight line for the linear motion of a car along a straight
road.
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Dimensionality Reduction and Particle Dynamics

A key aspect of the Hypergeometrical Universe (HU) theory is the concept of dimensionality
reduction. This concept is similar to surfers riding circular waves in a pond.

Likewise, in the lightspeed-expanding 4D hyperspherical universe, particles are restricted in
their radial motion because they surf the Inner Dilation Layer, effectively experiencing a reduction in
their degrees of freedom.

To elaborate, imagine being inside a lightspeed expanding 4D hypersurface. This hypersurface
is analogous to the 3D surface of a sphere but exists in a higher dimension. Particles within this
universe move along the Inner Dilation Layer, a negative energy 4D dilation wave. This process is
similar to the behavior of a Prince Rupert Drop, where particles are ejected because of the Entropic
Explosion resulting from dilation in its inner layers and contraction in the outer layers. Consequently,
they do not perceive the existence of the fourth spatial dimension, leading to an apparent reduction
in dimensionality from their perspective.

The Stroboscopic Universe concept within HU illustrates how the perception of time and motion
is fundamentally tied to the quantization of Absolute Time. This quantization arises from the discrete
nature of the tunneling process of the Fundamental Dilator and the resulting intermittent interaction.
Unlike metric waves, which are continuous, the interaction and enforcement of the Quantum
Lagrangian Principle (QLP) occur only at specific phases of the Fundamental Dilator's coherence.
Similar to how a strobe light creates the illusion of continuous motion by flashing at intervals, the
Stroboscopic Universe reflects how interactions happen only during discrete phases of tunneling.
These phases vary depending on the Inertial Reference Frame (see Fig.2), creating differences in how
time quatization is perceived across reference frames. This approach ties the dynamics of the
Quantum Trinity directly to the QLP, illustrating that our perception of continuous time is an effect
of the discrete and intermittent nature of these fundamental interactions.

The Lightspeed Expanding Hyperspherical Universe (Lehu Topology)

_————
-4
8 6

Figure 5. LEHU: This figure shows yourself at position A, looking into the sky and seeing the light of
a Type la Supernova (SNla) at position B when the universe was smaller, denser, and more
homogeneous. The SN1 and the host galaxy will travel radially to point D. This means that HU
provides the mechanism to predict the current map of the universe from what we see in the sky.

The Fundamental Dilator Paradigm

The Fundamental Dilator and the Quantum Lagrangian Principle expand the concept of particle-
wave dualism. Instead of an immutable particle connected to a de Broglie or Compton wave - without
any connecting logic between them [Compton, A.H., 1923], HU introduced particles as Wave-
Generators (coherence between stationary states of deformation of space) that both generate metric
waves and interact with those waves in a way as never exchange any energy with the elastic space
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medium. Notice that elastic space is not Aether. Aether is a material medium that has been debunked
by the Michelson-Morley experiment. Space has no mass and cannot be dragged by gravitational
fields.

This figure depicts the Fundamental Dilator coherence. Each ball represents a localized
deformation of space. The phases are relative to each other after the initial phase following the
recombination of the Initial Metric Fluctuation (see Appendix N). In other words, after the Universe
executed its first step in the hyperspherical expansion, being positively or negatively charged became
a relative matter. In the figure, I depicted yellow as positive and green as negative.

The orientation of the letters indicates the orientation of the phase with respect to our 3D
hypersurface. The phases are modeled as pizza-like objects (with a small height with respect to the

Radial Direction).

Four Phases of the Fundamental Dilator

Here are the four phases of the Fundamental Dilator:

Proton
Anti-Proton

Figure 6. Fundamental Dilator Phases: The second and third images show the four phases of the
fundamental dilator, corresponding to the four fundamental particles (electron, positron, proton, and
antiproton). Other fundamental particles are due to subcoherences between orientationally distinct
states within the 3D hypersurface. Intermediate phases are perpendicular to our 3D Universe and
don’t interact. That is results in an Absolute Time Quantization or the Stroboscopic Universe.

Fundamental Dilator Dynamics

0.8 4

o
o

Radial Position

o
IS

0.2 A

00 ’

0.0 0.2 0.4 0.6 0.8 1.0
Tangential Position

Figure 7. The phase sequence of an electron. Colors are used to express dilation or contraction.
Notice that the perpendicular phases with respect to the 3D hypersurface (our 3D Universe) do not

interact and have zero cross-section.
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THE HYDROGEN ATOM 4D MASS
YOU ARE EQUALLY AS FAT IN 4D
GRAVITATIONAL FUNDAMENTAL DILATOR

Hydrogen

Proton Electron

Electron

Fat Electron
or
Fundamental
Dilator

Figure 8. The Gravitational Fundamental Dilator is a Hydrogen Atom. This means the
Electromagnetic Fundamental Dilator is mapped to a 4D Mass equal to half of a Hydrogen Atom.
When you join two FDs, you get a Hydrogen Atom with a 4D Mass equal to the mass of a Hydrogen
Atom. In other words, the 3D and 4D masses of a Hydrogen Atom are the same. The 4D mass is used
to calculate the Compton Wavelength of the dilaton field. It is straightforward to see that both phases
(Proton-Electron and Antiproton-Positron are neutral and indistinguishable). That does not happen
for a single dilator since electron and positron phases will differ in dilation or contraction. Hence, the
electromagnetic FD has a wavelength that is twice that of the gravitational FD.

It will be shown that the forces are not dependent on the dilaton field's wavelength or the
dilator's mass.

Electron and Proton states are expected to be narrow along the radial direction. This means that
when they rotate 90 degrees, their overlap (footprint or 3D volume) with the 3D hypersurface goes
to zero. Zero 3D-volume implies that those phases do not interact. This allows for this shapeshifting,
spinning in 4D construct to keep particles’ nature (charge, inertial mass, dipole, multipole moments,
and 3D-volume).

If one assumes that mass is some density multiplied by a displacement volume, it should be clear
that the 4D mass of the Fundamental Dilator is equal to half the mass of a Hydrogen Atom. This
simple model competes with the Higgs Model.

QUANTUM LAGRANGIAN PRINCIPLE (QLP)

QLP is a replacement for Newton’s Laws of Dynamics. It states that FDs will move into
positions where they dilate space in phase with the local dilaton field. The Dilaton field is the
interference pattern from the traveling metric waves generated by the shapeshifting metric
deformations (a.k.a. particles). This Lagrangian Principle describes the interaction of the dilator
(matter) with its boundaries (space). Particles are not supposed to gain or lose energy to space just by
existing. Particles don’t dissipate, which explains the need for QLP.

In other words, HU materializes metric waves in a 4D spatial manifold [Dirac, P.A.M., 1928].
HU distinguishes four kinds of metric waves:

(a). Hypersuperficial. These metric waves are created by the Fundamental Dilator 3D footprint onto
the traveling surface of the Universe. They are sensitive only to the FD phases in phase with the
Universe, and thus, they are sensitive only to the characteristic mass of the FD phase. They are
mapped to de Broglie Waves.

(b). Hypervolumetric. These metric waves travel through the 4D space and are responsible for
Gravitation and Electromagnetism. Later, we will show that other forces (strong and weak) are

also due to these metric waves.
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(c). Shear. Shear Metric Waves are the reason for entanglement [Aspect, A., 1982]. At this time, it is
not clear if they are Shear Metric Waves of spatial or spacetime nature. That will become clearer
when we have data on the speed of entanglement. If instantaneous, the shear metric waves would
have a spacetime nature and travel through time. If entanglement is just really fast, then shear
metric waves of a spatial nature would suffice.

(d). Tsunami Metric Waves - These are long wavelength metric waves similar to those that carry all
particles in the Universe (the Inner Dilation Layer). Being carried by these waves means
maximum acceleration (0 to c in one Compton Wavelength). The energy associated with an
instantaneous acceleration is mc2. This explains the at-rest energy of a particle since all particles
are surfing the Inner Dilation Layer. This also explains the energy component of particles subject

to non-instantaneous accelerations( mv?/2).

------------- —==- Single Dilator
75 = —— N Dilators
5.0 1
é 2.5 1 / / —=|
g 1] _//II. //////////ﬁ
& oo L llIl':':I{ml:'_llllll"l{'lﬂlHll{'llllllll(!lllll//(ffr:
c.AgeofTheUniverse % \ ‘ \\ \ \\
E -2.5
=)
=5.0
=75
-10.0 T T T T T
-10.0 -7.5 -5.0 -2.5 0.0 s X £ 10.0

Distance

Figure 9. Interaction of Dilators: This image depicts a probe dilator and a large mass of dilators
interacting as the universe executes its lightspeed stepwise expansion. Notice the metric waves or
dilaton field. The interference pattern on the metric waves created by the large dilator mass simulates
a dilaton field with a much finer wavelength (A/N where N is the number of dilators and A is the
Compton Wavelength of a Hydrogen Atom).

Where R =14.04 billion light-year

X
al:/1_
1

where 1 is the Compton Wavelenght of a

Hydrogen Atom or 1.32E-15 meters.

a , corresponds to Gravitation

a, corresponds to Electromagnetism
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Figure 10. Space Stress-Strain Relationship: The dilaton field has a wavelength equal to the Compton
Wavelength of a Hydrogen Atom or 1.32 femtometers. The 4D radius of the Univers is 14.04 billion
light-years —their ratio maps to the ratio between Gravitational and Electromagnetic forces. From the
ratio between HU-derived G and the observed Newton’s Gravitational Constant G, HU derives the
natural frequency of metric/gravitational waves.

Particle-Wave Dualism Is Replaced by Wave-Generator, Wave, and QLP

The HU model for matter replaces the particle-wave description of matter with the recognition
that particles create metric waves and interact with them through the QLP. Wavefunctions become
the loci for FD 3D footprints as they obey the non-deterministic QLP. The final result is the same.

HU Wavefunction Interpretation [Schridinger, E., 1926]

HU explains the motion of particles using the Fundamental Dilator Paradigm. QLP defines
where the Fundamental Dilator will land in the 3D Hypersurface. In other words, particle motions
are subject to the interference pattern created by their dilaton fields. That results in an inherent
uncertainty in particle motion. If you add the frequency at which these jumps occur (1E24 Hertz), it
is easy to understand that the locus on 3D (our moving 3D hypersurface) of the solution to QLP is
what we call Wavefunction. It is a seemingly random distribution of points created by a single particle
(electron in the case of the Hydrogen Atom) following QLP. It contains information about its
momentum imprinted in the shape of the dilaton field.

Observation is any interaction with the moving dilator, which modifies its momentum and
future trajectory.

Hence, HU provides a much more mundane interpretation of Quantum Mechanics and
Wavefunctions. Those are inconsistent with Multiverse, Many World Interpretation of Quantum
Mechanics [Everett, H., 1957], which is a good thing since there is no evidence whatsoever of a
Multiverse, and the idea of splitting timelines every time one makes an arbitrary decision is ludicrous.

1. Deriving the Laws of Nature
The Derivation of Gauss Law
Epoch-Dependent G Is Inversely Proportional to 4D Radius [Teller, E., 1948]

The Dilaton Field of a Single Dilator

The dilaton field is just a wave described by a cosinusoidal function multiplied by an envelope
function that reduces intensity linearly with the number of cycles.

cos( kr) ,
D(r) = where n = number of cycles = | —
1 (r Ay ®)
I+ —|—
27a \ 4,
Notice that for a large number of cycles, we get the physical meaning of the Fine Structure
Constant.
For large n:
a ©)
D(r) = cos( klr)

The amplitude imposed by the dilator (for n=0) is 1. Later, this intensity is distributed over a
circle where the linear intensity is a. At each cycle, the total amplitude decays with the number n,
the number of cycles.

The fine-structure constant, denoted as a, is a fundamental physical constant that characterizes
the strength of the electromagnetic interaction between elementary charged particles.
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1. The current alpha definition has no clear Physics capable of shedding light on the physical

meaning of the Fine Structure Constant.

2. The dilaton field amplitude, equal to 2ma, decays with the number of wavelengths and not with

distance!

3. Sir Isaac Newton and current Physics have fields decaying with distance because they don’t have

a pervasive process occurring everywhere.
4. Current Physics view fields as an inelastic deformation of a spacetime metric.
5. HU sees the Dilaton Field as an ELASTIC DEFORMATION OF SPACE.

6. Notice that the definition of alpha is for an amplitude distributed over a 2D circular wave within
a 4D spatial manifold. In other words, the precise definition of alpha is consistent with the ansatz

used in the Hypergeometrical Universe Theory to describe the Dilaton Field or Metric Waves.

7. In Quantum Mechanics, one would say that the photon wavefunction collapses at absorption
(dephasing). That is equivalent to saying that the intensity of the dilaton field can be modeled as

circles in a 4D spatial manifold.
8. Once dephased, a photon, a 4D wave, has a curved path connecting the dephasing point to the
emitting point.

Similarly, the amplitude could be distributed over the “area” of a microscopic hypersphere of
radius r (normalized with the Compton Wavelength of a Hydrogen Atom or FD wavelength):

For large n:

2273 (102
D(r) = cos( klr) )
1
- =2n2r3 (13)
270
1 1 1
a= - = (14)
4733 124.025106721-r3  137.035999177
1
137.035999177 \~
= 3 =1.0338122812 (15)
124.025106721

The meaning of this normalized radius is that while the Fundamental Dilator goes through the
four phases of the coherence, the Universe travels 3.38122812% more than the FD wavelength.

The reason is the latency on the four phases of the dilation. Divided equally upon the four
phases, we get 0.8453% for each phase. Since the FD only interacts on two of the four phases, the
universe is interactive only 1.69% of the time. That is why HU proposes the paradigm of a
Stroboscopic Universe and that the Absolute Time is Quantized.

The Dilaton Field of N-Dilators Mass (or Charge)

The dilaton field created by N fundamental dilators highlights the change in the effective
wavelength due to interference.

Notice that the envelope function has the same form as the envelope function for a single dilator.
The reason is that no dilation ever produces A2. The wavelength dependence upon mass is an
approximation since dilators are not evenly spaced.
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The interference pattern of N dilators can be approximated by a single dilator with a higher
frequency or smaller wavelength).

Notice the amplitude of the oscillation scale with the number of dilators because each dilator’s
contribution to the dilaton wave is added coherently.

Ncos( kz' (R- r))

® (R-r)=
? oL (R=n) (16)
270 A 1
L 27 27N
2T T 17)
A 2 A 1
Large N Approximation
The dilaton field created by N fundamental dilators can be approximated by the envelope.
Ncos(kz-(R—r)) N
@2( R— r) = =
1 (R-r) 1 (R-r)
14 —- 1+ :
2z A 1 2ra A |

since the crests are too close and @, can be approximated by the envelope.
Total Dilaton Field

The Superposition of Dilaton Fields and the QLP
The sum of the individual dilator fields is used to create the total field at position r, which
describes the overall effect of single and collective dilator influences.
(ptotal( r,R) =(D1( ) +¢2(R— r) (19)

total n
dr dr dr

Despite the formula, the envelope should have a null derivative at =0 and the second term
below should be neglected:

dd _(r,R) dcbl( r) d@z(R—r)
= =0 (20)

do (r) - klsin(kl-r) B 1 cos(kl-r)

dr 1 r 2ral 1 ro)2 (21)

I+ —— i+ — —

2o /11 2na /11

do 1( r)
o~ — k 2, r (22)
dr 1
For ¢2, here are the derivatives
d(DZ( R - l") 1 N

dr =2W«1 (1+ 1 (R-r) Jz (23)
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d®,(R-7) 1 N 1 1
= =2aNad . — =2mnaNA , —
dr 2mad | (L R )2 IR2 I R2 (24)
2 A 1
Derivation of the Grand Unification Equation
de total( r) 271 )2 + 27aNi 1 0 25)
—_—mn— — r —_—
dr Ay R2
Scalar Grand Unification Equation
Nai 13
r= (26)
27R?
The Meaning of the Fine Structure Constant
Since:
v
tanh( ) = = (27)
Vv v
oa o d) D) e -
04 0T g 0 g 0 dr
d(i
da 4 ) 29
F=m cz(l—tanhz(a))—=m cz(l—tanhz(a)) l 9)
0 dr 0 dr
) _G)
(,11 ~ 2, _x Na/ll (30)
dr Ayoa2 2aR?
For non-relativistic Absolute Velocities
. . Nai, Ne?
F( N-dilators on Single) = m - c? = (31)
27R?  4ze oR 2
where we equated HU force with the force calculated using Gauss Law.
This is done to confirm the value of .
Compton Wavelength of the Fundamental Dilator
Since
h
m.,.c=—
=7 (32)
Then
mo ¢ Ay =h (33)

Substituting it and equating the force with what one expects from Gauss Law [Gauss, C.F., 1835]:
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Nhca Ne?
= 34
27R?  4ze R? S
One can get the value for our a and confirm it to be the Fine Structure Constant:
e? 1 e?
a= = . (35)
hc
2e  hc  4me,
Q.ED.
Electrostatic Force between N1 and N2 Electrostatic Fundamental Dilators:
2
F(N N) 2N1N2aﬂl N/N,e
, =m,.C = 36
2 0 27R? 4me R 2 (36)
The Derivation of Gravitostatics
One can derive this equation from Figure 4, relating the angle alpha with the tangential velocity.
It showcases the natural way Lorentz transformations enter HU Physics.
Figure 4. In a two-dimensional pond, waves propagate radially, but the surfers can only move
tangentially, constrained to one dimension. This modulates the dimensionality perception since there
are no forces that can change the radial position at will. Surfers are dragged by the wave.
d(L)
2 2 da 2 2 Ko (37)
F=m_c (l—tanh (a))—=m c (l—tanh (a))—
0 dr 0 dr
X X
) _(&) 3
R R Nai
LAV Vil P/ S St (38)
dr A, R, R A, 27R2
Or static or non-relativistic Gravitational Interactions:
2n2 2
] ) mocNa),l M-M M-M
F( N-dilators on N-dilators) = =G
27:R0M-M R? R2 (39)
m c2N2al 2 m2
G =8.19036032E — 16 (40)

HU™ 27R (1 kg?) kg?
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5= =81489.69936511 (41)

HU

To get the HU value for G, one just has to plug the numbers in. The value is much smaller than
the observed value. This means that the dynamic screening of Gravitational Dilators is not perfect,
and a significant Van der Waals force is present. That makes the Fabric of Space (normal to the 3D
volumes of particles) twist much further—8,489.69936511 times more.

The Natural Frequency of Metric Waves

From the experimental value for G, one can calculate the natural frequency of metric
fluctuations:
For 3D Forces and their representation:

Na/113
v = (42)
27R?
5 ox )
dtanh(a ) m.c> R~ m N
F=m > = = ——2ahe— )
dr }/2 Al 4717/2 Ré
ox
dtanh( a ) 2 R.
Feme? O I 0 n(2af) % )
dr ]/2 1
c o
f=— | ——— =32,519.642 Hertz (45)

2
ARy

This is the natural frequency of space deformations, calculated using a simple spring model —
the place to look for gravitational waves. THIS IS THE PATH TO INTERSTELLAR TRAVEL.

The Derivation of Dynamic Laws of Nature

Interaction in the 4D Spatial Manifold

. > >
* . + P
B%d 1 V*Rd/c-(Ro+V2R0/C) BOdyE
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Figure 11. This is a side view of a 4D diagram. The Projection Plane is defined by Ro and the Radial

Direction (perpendicular to our 3D Universe). The horizontal lines show two epochs differing in

Absolute Time by Ro/c. The observation of body 1 happens across ris. Notice that distances are

normalized on Ro. That will become relevant when choosing which 3D vector to use in the Laws of

Nature.

General 3D Lorentz transformation M( V)

where

P(V)=V.(V)

Vis the unitary vector along the V direction
HOW TO CONVERT K-VECTOR BACK TO THE ABSOLUTE REFERENCE FRAME
How do we convert the k-vector of the metric waves created by a dilator traveling with Absolute

Velocity V to the Absolute Reference Frame is given by:

M(V)=(T-P(V)) +7P(V) =1 + (y= D P(V)

(46)

(47)

(48)

(49)
(50)
1)

(52)

The goal is to convert the k-vectors to the Absolute Reference Frame and to impose QLP to

moving dilators.

To achieve that, one just needs to multiply the k-vector by the Lorentz Matrix M(V)

Notice that 1 and 0, refers to inertial reference frame 1 and Absolute Reference frame 0.

kLM (V) =%0

Defining Velocity and Position Vectors

V1 = lel
vV, =v,V,
Ry=RyR,

R

- RO g
72=723=V27—R0R0+xr
v, vI
M1=I+ (y . 1)

V2

1
T
V2V2

(53)

(54)
(55)

(56)

67)

(58)

(59)

(60)
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27rr:1rM1
k =—— (61)
: AP,
27rr§M2
k2:— (62)
AP,

Notice that one makes use of that

- 2z rlT
|k1|=/1_ and has a direction ?1=—, with P1=|7’1|
| P (63)

in the inertial reference frame for vi, before converting it to the Absolute Reference Frame.

DILATON FIELDS
dQSI(?l) d@z( ?2)
+ =0
dx dx
(64
)
cos( kl- rl)
QDI(?I) = )
1+ (%, -7
[+ o (B7)
(65
)d(D (7))
I = N>
o &~ — ( kl.r) X
(66
)
—_ ~ N
¢2( 7'2) = 1 R
1+ k., T
[+ (579
(67
) .
dd (7 ) | k7 N
dx T 4nlg A, | 22.7‘2 2
1+ :
471'2(1 /11
(68
)
Ao (7))  4na i (k, 7)
dx (kz' 72>2
(69
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GRAND UNIFICATION DYNAMIC EQUATION
L ey (Fo7)
T N T EERENE
(70
)
HU-Factor
V1 2 ;
(7,,=1)(7.V,)2+ 77 I~ 1+(7) —2(:)
HUFactor(Vl’VZ) =( -1 A"; 24 7.7 - "; 2 )
7., )(r 1) 7.7 ( » (rz. 2)
Yo ) ——+ 1
27y
(71

)

For the case where one considers the Sun as the Absolute Reference Frame, as in the case of
Mercury Perihelion Precession modeling, one has v2>=0.

7.7 v, \2)3/2 V2 ;
¥ 71720) T (r-0)(79) 7R (1'(7)) ”(7) ‘2(?)

vl

(72
)
with
v,
r= I’2 = T - RO
(73
)
Electromagnetic Force
2,2,2
_NeC”OCICZHU 8,
EM P23 47 (10) 2 Factor =~ 2
(74
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N Vi Va N
r=|—X|—X Ty
c c
(75
)
Electromagnetism and Gravito-Dynamics
- NZhca 1 [V, Vo Ho J1X(12X 72)
EM = X(—X "> H Factor~ 4 _ HUFacror
2z (1C)? PR\ ¢ ¢ 4rn P’
(76
)
- Nheash, 1 (T, (7, G 1. X(7,Xx 7,)
FG = 2 3 c X TX ) HUFacror=_2 3 HUFacror
27R,,(1Kg) = P, c P,
(77
)
J, =MV, or C,/V,
(78
)
J,=M,V,or C,V,
(79
)
In analogy to electromagnetism:
N Glec? , o~
BG - P 3 (JZX 1’2) HUFactor
2
(80
) —_ —_
with "2 = 73,

Notice that the two values for N are different. For Electromagnetism, N is the number of
electrons in one Coulomb, and for Gravity, N is the number of hydrogen atoms in one kilogram. & is
81489.699.

So, Gravitation is also a Lorentz Force, one that is always attractive. Notice that because of its
dependence upon the 4D radius of the Universe, it is also epoch-dependent.

What About the Gravitation Force Being Radial?

That is due to placing the Absolute Reference Frame on the Sun or its center of mass. Under
those conditions, v2 =0.
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FG = p_HUFacmr(V1’V2:O)

(81

Laplace and the Instantaneous Speed of Gravitation

Notice that the dependence is upon “instantaneous distance,” as Gravitation has traveled from
the Sun to the planets while the planet traversed a distance vi*Ro /c. The reason is that gravitation is
carried by the dilaton field, which is always on. So, the gravitation planets are sensing right now,
which was created Ro/c seconds before, where Ro was the distance at that time.

Radar measurements give distances to planets. At the time of the emission, the distance was Ro.
Light traveled (Ro +V1*Ro/c), bounced on the planet, and returned, traversing twice that distance. That
is how a distance is measured, which is the definition of Pa.

This puzzled Laplace that the Law of Gravitation would depend upon an instantaneous distance. This led
him to consider that Gravitation was instantaneous.

Natural Frequency of Gravitational Waves - The Universe OM

ox
2dtan(aro) m002 R_o m0c2
FG:mOc = = 2ahc—
(82
)
5_x
o a’tan(ao) _mc2 R, (25
=My, 2 e
(83
)
f=— ——— =32,519.642 Hertz
2r ARy
(84

where one used the CMB-based Milky Way velocity of 0.2% c for calculating y [Penzias, A.A., and
Wilson, R.W., 1965][Planck Collaboration, 2018].

What Is the Nature of Gravitation?

In the Hypergeometrical Universe theory, gravitation is essentially a van der Waals force and is
not distinct from electromagnetism. The same dilaton field generated by charged particles, such as
electrons and protons, also generates gravitational effects when these particles form neutral entities,
like hydrogen atoms. This unification of forces has been obscured by our lack of knowledge about
the Fundamental Dilator, the Quantum Lagrangian Principle, and the extremely fast relaxation
process occurring at a frequency of 1E24 Hertz.

The key to understanding why gravitation appears so weak compared to electromagnetism lies
in this extremely fast relaxation of charge distributions. This high-frequency relaxation process,
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reflected in the wavefunctions of Fundamental Dilators as they interact with our Universe, results in
almost perfect dynamic screening. Consequently, gravitation manifests as a weak van der Waals
force, effectively screened by the high-frequency tunneling processes.

HU Model for Photons

Photons Are Undulations On Top Of The 4D Dilaton Field Due To The Oscillating Fundamental
Dilator During Emission Or Absorption.

10

Figure 12. Here, we show HU's interpretation of light as an undulation on the top of a much finer
carrier (the dilation field). Light propagation happens in a 4D space, but because of the constraint that
all possible dephasors (absorbers, scatterers) are surfing the inner dilation layer (dimensionality
reduction), the intensity depends on quadratic distances as opposed to cubic ones.

HU-QCD

As expected, the Hypergeometrical Universe Theory task related to QCD is to find what the
mapping between the language of QCD and HU constructs (LEHU, Fundamental Dilator and QLP)
is.

It is straightforward to see that there is a natural mapping between HU representation for the
four phases of the Fundamental Dilator and the SU(4) basis set. The basis set should be composed of
four four-dimensional vectors where the sum of components is zero.

Mapping the Hypergeometrical Universe Theory to the Pati-Salam Model

The Hypergeometrical Universe Theory (HU) proposes a novel framework for understanding
the structure of the universe and the nature of matter. It posits that the universe is a Lightspeed
Expanding Hyperspherical Hypersurface (LEHU), expanding in a higher-dimensional space.
Matter, in this context, is modeled as polymers of a fundamental entity known as the Fundamental
Dilator (FD). These FDs are coherences between deformation states of space, specifically between
electron and proton states. HU aligns with the observation that all particles eventually decay into
electrons, protons, and neutrinos, suggesting a foundational role for these particles in the structure
of matter.

This section presents a mapping of HU to the Pati-Salam Model, an extension of the Standard
Model in particle physics. It also explores how HU provides a physical basis for spin and the
antisymmetric nature of fermionic wavefunctions, making it inherently compatible with SU(2)(_L) x
SU(2)(_R) symmetries.
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Mapping HU to the Pati-Salam Model

HU Basis Set and SU(4) Representations

In the HU framework, particles are represented by four-component vectors that correspond to
states in SU(4) symmetry. The electron and proton are extended to these vectors as follows:

1 1 1
ElectronState: v =(— - -, -, 1)
electron 3 3 3
2 2 1 ) .
ProtonStates: V =(—, - - =, — 1), and its permutations
proton 3 3 3

(85
)

The first three components of these vectors represent the color charges associated with Quantum
Chromodynamics (QCD), while the fourth component corresponds to the baryon number minus
lepton number ((B - L)). The electron's first three components sum to (-1), indicating neutrality under
SU@3)c color transformations, consistent with leptons being color singlets. The proton states, with
their various permutations, correspond to the three color charges of quarks in QCD.

Decomposition of SU(4) into SU(3)c x U(1)s-L

The SU(4) symmetry in HU can be decomposed into SU(3)cand U(1)s-.symmetries, aligning with

the Pati-Salam Model's approach:
SU(4) =SU(3) . xU(D ,_,

(86

)
To achieve this decomposition, the U(1) generator (Q) must commute with all SU(3) generators
(Ti) embedded within SU(4):

[Q, Ti] = 0
(87

In HU, the U(1) generator (Q) is defined as a diagonal (4 X 4) matrix:

1
— 0 0 0
NG

0

1

— 0 0
NG
0

1
0 _
Jo

0

0 0

(88
)

This matrix commutes with the embedded SU(3) generators, ensuring the proper separation of
color and (B - L) symmetries and confirming the consistency of HU with the Pati-Salam Model.
Alignment with the Pati-Salam Model

The Pati-Salam Model extends the Standard Model's gauge symmetry to:
SU(4) xSU(2) , xSU(2)

(89
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By incorporating leptons as a fourth color, the model unifies quarks and leptons within the SU(4)
framework. The HU basis set fits naturally into this structure, with the electron and proton states
forming part of the fundamental representation of SU(4). The decomposition into SU(3)c and U(1)s-L
in HU mirrors the symmetry breaking in the Pati-Salam Model, reinforcing the alignment between
the two theories.

Spin in the Hypergeometrical Universe

Spin as a Rotation in Four-Dimensional Space

In HU, spin is conceptualized as an actual rotation in a four-dimensional spatial manifold, rather
than an abstract quantum number. The Fundamental Dilator cycles through specific phases,
representing different deformation states of space. The sequences for the two spin states are:

Spin( + %) :[Electron — Proton — Positron — Antiproton] (90)

1
Spin( — ;) :[Electron — Antiproton — Positron — Proton]

C2))

These sequences correspond to rotations in opposite directions (clockwise and
counterclockwise) in four-dimensional space. The difference in the order of the perpendicular phases
(those not interacting directly with our three-dimensional hypersurface) distinguishes the spin states
and introduces chirality into the model.

Connection to Chirality and SU(2). x SU(2)r Symmetry

The rotational nature of spin in HU naturally embeds chirality, a fundamental property
distinguishing left-handed and right-handed fermions in particle physics. In HU:

- Spin (+1/2) corresponds to one chirality (e.g., left-handed fermions).
- Spin (-1/2) corresponds to the opposite chirality (e.g., right-handed fermions).

This correspondence aligns with the SU(@2). x SU(2)r symmetries that govern the weak
interaction in the Standard Model. The SU(2). symmetry acts on left-handed fermions, while SU(2)r
acts on right-handed fermions. By providing a physical basis for chirality through spin sequences,
HU inherently incorporates these symmetries, making the theory compatible with the left-right
structure of weak interactions.

Physical Basis for Fermion Spinors and the Exclusion Principle

Explaining Antisymmetric Wavefunctions

In conventional quantum mechanics, fermions are described by antisymmetric wavefunctions,
a mathematical property that leads to the Pauli Exclusion Principle. However, this property lacks a
physical mechanism in the standard framework. HU offers a physical explanation by modeling spin
as rotations with specific phase sequences.
The interactions between Fundamental Dilators with the same spin state result in the exclusion
principle:
- Flushed Phases: Phases that are "flushed" with our three-dimensional hypersurface (electron
and positron phases) repel each other.
- Perpendicular Phases: Phases perpendicular to our hypersurface (proton and antiproton
phases) attract each other.
- Net Interaction: The combination of these interactions leads to a net interaction that prevents

identical fermions from occupying the same quantum state.
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This physical mechanism provides a tangible basis for the antisymmetry of fermionic
wavefunctions and justifies the use of spinors in representing fermions.

Compatibility with Quantum Mechanics

While HU introduces new physical interpretations, it complements rather than replaces the
established framework of quantum mechanics. By offering a physical rationale for the mathematical
formalism, HU enhances our understanding of fundamental principles:

- Justification of Spinors: The geometric representation of spin as rotations in higher-

dimensional space explains why fermions are described by spinors, which are mathematical
objects accounting for half-integer spin.

- Exclusion Principle: The physical interactions in HU underpin the Pauli Exclusion Principle,
providing a deeper insight into why fermions exhibit antisymmetric behavior.

- Mathematical Consistency: HU's predictions align with those of quantum mechanics, ensuring

that the successful aspects of the theory are preserved.

Conclusions

The Hypergeometrical Universe Theory (HU) proposes a transformative perspective on the
structure of the universe, unifying cosmology, quantum mechanics, and classical physics. The theory
introduces the Fundamental Dilator (FD), a quantum wave generator that interacts with the dilaton
field and follows the Quantum Lagrangian Principle (QLP) [Feynman, R.P., and Hibbs, A.R., 1965],
forming the basis for all matter and forces. This trinity replaces the traditional particle-wave dualism
[Dirac, P.A.M,, 1928][Feynman, R.P., and Hibbs, A.R., 1965] and shifts the foundational constructs
of physics from mass and force to displacement volume and acceleration, providing a unified
framework for describing nature.

HU'’s redefinition of the universe as a lightspeed-expanding hyperspherical hypersurface
eliminates the need for concepts like dark matter, dark energy [Riess, A.G., et al., 1998], and inflation.
By introducing an absolute 4D reference frame, HU provides a new interpretation of Lorentz
transformations as rotations in 4D space, fundamentally altering our understanding of time dilation
as an artifact rather than a physical reality.

HU resolves longstanding issues in cosmology, such as the need for dark matter, dark energy,
and inflation, by addressing the horizon problem and galaxy dynamics using simple idiosyncratic
exponential mass distributions. The theory also introduces an absolute 4D reference frame,
reinterpreting Lorentz transformations and establishing a new understanding of time dilation as an
artifact rather than a physical reality.

A major contribution of HU is its derivation of the Laws of Gravitation and Electromagnetism,
showing that both forces follow the same Lorentz force format. The theory’s interpretation of
gravitation as a Van der Waals force, with the dilaton field oscillating at 1E24 Hertz, unifies it with
electromagnetism and provides insights into why gravitation appears weaker than electromagnetic
forces. This framework suggests revolutionary advancements in technologies such as magnetic
confinement systems and space propulsion.

The Absolute Reference Frame (ARF) model provides a kinetic energy formulation that diverges
from traditional relativistic expectations, adhering to a mass-dependent energy cap as velocity
approaches lightspeed. The formula for HU Kinetic Energy is the same as the Classical Mechanics
formula. This contrasts with relativistic predictions and suggests novel experimental approaches,
such as temperature-sensitive calorimeters, which could isolate thermal energy deposition without
relying on relativistic calibration assumptions. If validated, this approach would not only affirm the
ARF model but also reinforce the Hypergeometrical Universe Theory (HU), challenging the
framework of General Relativity and indicating that particle dynamics and kinetic energy may need
reevaluation within the ARF model. Such insights reinforce HU's foundation and underscore the
theory's implications for future explorations in particle dynamics and aerospace applications.
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One of HU's pivotal contributions is the creation of a Cosmological Clock. The coherence of the
Fundamental Dilator and the dilaton field (metric waves) keep track of Absolute Time, providing a
one-to-one relationship between any inertial reference frame and the absolute time measured within
it. This feature bridges the gap between relative motion and absolute timing, offering a clear
framework for understanding time in the universe.

Crucially, HU derives the laws of gravitation and electromagnetism, showing that both have the
same format as Lorentz forces. The radial dependence of gravitational forces is explained by reference
frame selection, particularly in cases where symmetry, such as centering the frame on the Sun,
dictates the radial nature of the force. This derivation challenges conventional interpretations and
promises revolutionary advancements in electrodynamics, including the design of magnetic
confinement systems (magnetic bottles, stellarators, tokamaks), as well as space propulsion
technologies.

Moreover, HU interprets gravitation as a Van der Waals force [Van der Waals, J.D., 1873], with
a carrier dilaton field oscillating at a frequency of 1E24 Hertz. This interpretation offers a unified view
of gravitation and electromagnetism and explains the dynamic screening that makes gravitation
appear weaker than electromagnetic forces.

The Hypergeometrical Universe Theory presents a compelling framework that aligns with the
Pati-Salam Model through its SU(4) representation and decomposition into SU(3)c and U(1)sL
symmetries. By modeling spin as a physical rotation in four-dimensional space and explaining
fermionic behavior through phase sequences, HU provides a physical basis for chirality and the
behavior of fermions. This approach naturally incorporates SU(2)L x SU(2)r symmetries, making HU
compatible with the weak interaction's left-right structure.

The compatibility of HU with the Pati-Salam Model, particularly its SU(4) representation and
decomposition into SU(3)cand U(1)s-L symmetries, highlights its robustness.

Moreover, HU offers a physical explanation for the antisymmetric nature of fermionic
wavefunctions and the Pauli Exclusion Principle, enhancing our understanding of these fundamental
concepts. By bridging the gap between physical phenomena and mathematical descriptions, HU
complements quantum mechanics and provides new insights into the nature of matter and the
universe.

The elimination of the need for an integral functional in the Lagrangian Principle, combined
with the mapping of HU to the Pati-Salam SU(4) model, opens the door to non-perturbative Quantum
Chromodynamics (HU-QCD). This approach avoids the complexities of Lattice Quantum
Chromodynamics and sets the stage for a new understanding of quantum forces.

Finally, HU provides a solution to the Faint Sun Paradox, further solidifying its role as a
comprehensive framework capable of addressing key challenges in modern physics. This paradox,
along with other cosmological phenomena, will be discussed in future work.

The introduction of HU’s model for matter as deformations of space not only redefines our
perception of particles but aligns with observable physical phenomena, offering a coherent
explanation for complex dynamics. The Quantum Lagrangian Principle (QLP) demonstrates its
capability as the singular governing law, unifying various aspects of physics traditionally described
by multiple, distinct laws. Finally, the replacement of the particle-wave dualism with HU’s Quantum
Trinity resolves inconsistencies in quantum mechanics, showcasing a complete framework that
aligns theory with experimental results and advances our understanding of fundamental forces and
particles.

The Hypergeometrical Universe Theory (HU) derives the laws of nature from first principles
using the Quantum Lagrangian Principle (QLP), which states that no particle should perform or
receive work from the constraints (the space itself). In HU, with the correct universe topology (LEHU)
and a model for matter where particles are coherences between stationary states of deformation of
space, all laws of nature emerge from a single field —the dilaton field. HU shows that both
electromagnetism and gravitation are governed by simple absolute-velocity-dependent forces,
demonstrating that gravitation is a Van der Waals electromagnetic interaction with a 1E-24 second
relaxation time. This approach offers a more straightforward and practical framework for relativistic
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calculations in multi-body systems than deforming spacetime and deriving geodesics. HU's

derivations also explain why gravitation appears as a radial force when, in fact, it is a Lorentz force,

resolving a longstanding question in physics. HU provides a means to derive gravitational magnetic
fields, gravitational Poynting vectors, and gravitational irradiation power—concepts not accessible
through traditional GR. The gravitational lensing and perihelion precession rates are derived using

classical and quantum mechanics without the need for relativity (see Appendices C and B

respectively), showcasing HU’s capability to reproduce Einstein’s successes using force-based

dynamics.

The Hypergeometrical Universe Theory (HU) introduces an epoch-dependent gravitational
constant (G) [Teller, E., 1948] [Sahni, V., and Shtanov, Y., 2014] that fundamentally reshapes our
understanding of cosmological distances. This dependency implies that Type Ia Supernovae (SN1a),
traditionally considered standard candles based on their detonation at the Chandrasekhar mass limit,
should be reinterpreted, as their photometric distances depend on the epoch’s value of G (G¢¥?2). HU's
approach corrects the Cosmic Distance Ladder, removing the need for dark matter or dark energy to
explain supernova data (see Appendix L). Additionally, HU explains spiral galaxy rotation curves
through idiosyncratic radially exponentially decaying densities rather than distant light-mass density
estimates, further eliminating the need for dark matter. These adjustments not only remove the need
for space stretching and inflation but also address the issue of absurd distances that exceed what is
possible at the speed of light. By creating the universe from an energy-neutral initial metric
fluctuation, HU bypasses the need for a Big Bang explosion or false vacuum decay. In essence, HU
simplifies the cosmological model and unifies phenomena without resorting to speculative
constructs.

HU shows that it doesn’t take an infinite amount of energy to bring a massive body to the
speed of light. In fact, the amount is the same as in the classical case. This is supportive of possible
applications of the theory in Instantaneous Lightspeed Accelerators.

The Hypergeometrical Universe Theory (HU) fundamentally redefines our understanding of
cosmic and stellar evolution, unifying diverse phenomena through an absolute 4D framework and
epoch-dependent forces. HU’s solutions to the faint young Sun paradox and the Fermi Paradox
illustrate its broader implications for astrophysics and the potential for interstellar travel, marking
HU as a comprehensive model that bridges theoretical physics with observable phenomena.

The appendices play a crucial role in demonstrating the robustness and applicability of this
theory. Below is an analysis of the key contributions from the appendices and their significance:

1. Appendix A - Deriving Natural Laws Using Python SymPy: This appendix uses Python’s SymPy
library to derive fundamental natural laws within the HU framework. The derivation modifies
k-vectors to align with the Absolute Reference Frame before applying the Quantum Lagrangian
Principle (QLP). The significance of this appendix lies in its computational approach, providing

a detailed symbolic representation that validates HU's theoretical constructs.

2. Appendix B - Planets’ Perihelion Precession Rates: This section calculates the perihelion
precession rates for planets using HU’s non-linear model, as opposed to the linear approximation
in General Relativity (GR). The results indicate discrepancies, such as a 2 arcsecond variation in
Mercury’s precession rate compared to GR predictions. This highlights HU’s potential accuracy
in modeling celestial mechanics, especially when deviations from GR's predictions are

experimentally confirmed.

3. Appendix C - Gravitational Lensing: Here, the classical mechanics approach is adapted to HU by
assigning a hypothetical mass to photons. This approach reconciles energy conservation
principles with relativistic outcomes, demonstrating that HU can predict gravitational lensing

effects consistent with observations while maintaining a fundamentally classical interpretation.
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4. Appendix D - Space Stress-Strain Paradigm and the Silver Surfer Paradigm for Motion: This
appendix explains HU’s interpretation of motion as a response to the relaxation of space stress
within a 4D spatial manifold. The Silver Surfer paradigm provides a conceptual framework for
understanding inertial motion and its influence on the dynamics of particles and celestial bodies,

reinforcing HU's dynamic approach to Newton’s laws.

5. Appendix E - Modeling Spiral Galaxy Rotation Curves: A significant contribution of HU is its
method for modeling galaxy dynamics. Instead of relying on distant light-mass density profile
estimates, HU proposes using exponential radial distributions of initial gas clouds post-collision.
This approach is more sensible and accurate, as it avoids the errors inherent in estimating mass
distributions from millions of light years away. This appendix validates HU’s capability to
produce realistic galaxy rotation curves, supporting its claim that dark matter may not be

necessary to explain such phenomena.

6. Appendix G - Optical Path of Ancient Photons: This appendix details the relationship between
cosmological parameters like redshift and the cosmological angle, demonstrating how HU
models photon trajectories in 4D space. The appendix highlights the universe's expansion
mechanics without invoking dark matter or dark energy, showcasing HU's strengths in

cosmological modeling.

7. Appendix H - Revisiting the Twin Paradox: The appendix refutes the principle of inertial frame
equivalence by introducing an Absolute Reference Frame, tied to the Cosmic Microwave
Background (CMB)[Penzias, A.A., and Wilson, R.W., 1965][Planck Collaboration, 2018]. It
explains differential aging effects observed experimentally, aligning with HU’s framework that

reinterprets Lorentz transformations in absolute rather than relative terms.

8. Appendix I - Python Code for Gravitational Lensing and Perihelion Precession Calculations: This
appendix provides the Python code used to validate HU’s predictions for gravitational lensing
and perihelion precession, bridging theory with empirical data analysis. This computational

aspect is crucial for validating HU’s theoretical constructs against observed phenomena.

9. Appendix L - Python Code for Supernova Data Analysis (SN1a): This section analyzes supernova
data and demonstrates how HU’s epoch-dependent gravitational constant provides a two-
parameter model that eliminates the need for dark matter and dark energy, resolving the Hubble
Tension. It shows HU’s potential to simplify and refine cosmological models, enhancing the

accuracy of supernova data interpretations.

10. Appendix M - Introduces how HU derived Quantum Gravity. Quantum Gravity is not
introduced as a Quantum Mechanics model of Spacetime. Instead, HU considers how extreme
Gravity would create a maximum acceleration configuration where the inter-moiety force would
go to zero. Despite of the theoretical interest in creating a Quantum Gravity theory that complies
with the current paradox of geodesics in spacetime, HU shuns that approach because it is
contrived and unfeasible. There is little or no practical relevance to know how mater behaves
inside a Black Hole. Any prediction will never be proved. HU makes a prediction that hadronic
matter falling into a Black Hole produces a channel for entropy and energy to escape: Polar
Neutrino Lasing. In other words, as matter falls into the SURFACE of the Black Hole, it gets
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compressed and becomes Flat Hydrogen and Neutron Matter. Angular Momentum
Conservation requires that the Flat Hydrogen creation be accompanied by Electron Antineutrino
Emission. If the conditions will result in lasing or stimulated neutrino emission is less relevant
than HU’s prediction of a path of communication between the Black Hole and the Universe.
Current models for Black Holes have them isolated from the Universe. That led to Hawking

Radiation and Hawking assigning Entropy to the Event Horizon, a surface in space.

11. Appendix N - Here we show the calculation of the initial 4D radius of the Universe. One considers
that the Blackholium Lattice is FCC with length equal to the dilaton wavelength (Compton
Wavelength of a Hydrogen Atom).

12. Appendix 0 - It summarizes the Big Pop Cosmogenesis within the framework of HU,
demonstrating its capacity to provide a coherent and simplified explanation for the universe's

creation and development.

13. Appendix P: HU Solution to the Young Faint Sun’s Paradox explains that the faint young Sun
paradox could be resolved by positing that hydrogen and helium rain have been slowly
accumulating on the Sun for billions of years, gradually increasing its size and output. This rain
of hydrogen, arriving with kinetic energies sufficient for fusion, would have maintained the
Earth’s temperature constant by compensating for the initially small solar mass. The initial
smaller sun’s mass solves the problem of HU’s prediction of a stronger Gravity in early epoch
and its effect on our own Sun. HU proposed a new Stellar Formation Model that includes a
Gravitational Drude Regimen. This new proposed hidden life of stars pose yet another constraint
to the creation of advanced alien civilization and the Fermi Paradox. Additionally, it proposes
that this hydrogen rain, sourced from the solar system's motion through interstellar space, arrives
predominantly from the Sun’s forward path. This forward accumulation suggests potential
applications for interstellar travel by harnessing this hydrogen as a fuel source, with implications

for both energy and propulsion.

The appendices collectively validate HU's theoretical constructs through computational and
empirical means, strengthening its claims and illustrating its applicability in classical and modern
physics scenarios. By incorporating these insights, HU offers a cohesive and comprehensive
alternative to current cosmological and quantum models, pointing the way toward future
advancements in theoretical physics and technology development.

In conclusion, the Hypergeometrical Universe Theory lays the foundation for a new era in
physics. It replaces outdated paradigms with a cohesive, quantum mechanical framework that unifies
forces, reinterprets cosmological events, and reshapes the understanding of the fundamental nature
of matter and the universe.

GitHub Repositories provided on CMB HU,, HU GalaxyPackage, .HU Papers.

Appendix A - Deriving Natural Laws Using Python Sympy

Here we use the standard definition of the dilaton field and the Quantum Lagrangian Principle.
Since Fundamental Dilators are moving, one has to modify k-vectors back into the Absolute
Reference Frame before applying QLP.

Defining Symbols and Unit Vectors

— Symbols for Physical Constants and Parameters:


https://doi.org/10.20944/preprints202411.0689.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 November 2024 d0i:10.20944/preprints202411.0689.v2

31

ﬂ,mo,x’ Q,/ll,RO,C,N’Vla vzs 7\,1, VVZ,PI,Pz

— These symbols represent various physical constants and parameters used in the equations and
derivations.

—  Unit Vectors:

-_— V 1 2 Vz’ R 0’ r
— These are defined as 3x1 matrix symbols and represent unit vectors in specific directions.

Defining Velocity and Position Vectors

V,=v,V,
(A.
1)
Vv, =v,Y,
(A.
2)
Ry=RR,
(A.
3)
- R 0
F=T =V, —+aF
c
(A.
4)
= R 0 =
72=?23= V2— - RORO+ Xr
c
(A.
5)
Projection Matrices or Lorentz transformations
- Projection or Rotation Matrices M1 and M: are the corresponding Lorentz transformations:
— For Lorentz transformations, defined as:
v, Vr{
M =1+ (yvl— 1)
1%
1
(A.
6)
T
v,V 9
M2=I+(yv2— ) >
v
2
(A.

7)
- Wave Vectors ki and ko:
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27:1"{M1
kl—
A lP 1
(A.
8)
ZﬂrgM )
k2—
A 1P2
(A.
9)
Notice that one makes use of that:
T
— 271' . . ~ rl .
|k1|=— and has a direction ¥ .= —, with P =|7’ |
y) ) 1 P . 1 1
(A.
10)

in the inertial reference frame for vi, before converting it to the Absolute Reference Frame.

CODE

import sympy as sp

def cleanForce(Force):
Force_latex = sp.latex(Force)
Force_latex = Force_latex.replace("V_{1 hat}", "\hat{V}_1")
Force_latex = Force_latex.replace("V_{2 hat}", "\hat{V}_2")
Force latex = Force_latex.replace("R_{© hat}", "\hat{R}_0")
Force_latex = Force_latex.replace("r_{hat}", "\hat{r}")

Force_latex = Force_latex.replace("~{T}", "")

print(Force_latex)

pi, m_0, x, Q, lambdal, RO, c, N, vi1, v2, gamma_vl, gamma_v2, P1, P2,
delta, R 4D, P1 hat, P2 _hat, GO, kg, h = sp.symbols(

'pi m_© x Q lambdal RO ¢ N v1 v2 gamma_vl gamma_v2 P1 P2 delta R_4D
P1_hat P2_hat GO kg h',

real=True, positive=True)

alpha = sp.symbols('alpha', real=True, positive=True)

d0i:10.20944/preprints202411.0689.v2
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V1 _hat sp.MatrixSymbol('V1l_hat', 3, 1)

V2_hat sp.MatrixSymbol('V2_hat', 3, 1)

RO _hat sp.MatrixSymbol('R@_hat', 3, 1)

r_hat = sp.MatrixSymbol('r_hat', 3, 1)

One = sp.MatrixSymbol('One', 3, 3)

V1l hat
V2_hat
= RO * RO_hat

RO / ¢ + x * r_hat
RO / ¢ - RO_vect + x * r_hat

One + (gamma_vl - 1) * V1 * V1.T / (v1**2)
One + (gamma_v2 - 1) * V2 * V2.T / (v2**2)

= (2 * pi / lambdal) * r1.T* M1 / P1
= (2 * pi / lambdal) * r2.T * M2 / P2

klpath = ( k1 * rl )
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Phil = sp.cos(klpath)
first_derivative = sp.diff(klpath, x)

second_derivative = sp.diff(first_derivative, x)

klpath_diff = second_derivative
klpath=klpath.subs(x,9)
klpath

Ryv,

Outll]l: 2« (R“UIVT

P, ” lhat + ()r;l,a,) ((7('1 - ]) Vlhm V]’,.a, + 0'19) ( Vlhul + ()’hu:>
141

dd
Calculate ——-

dr

# Derivatives - Here we used diff(cos(k.x) = -ksin(kx) = -k**2x
Phil diff = klpath.T*klpath diff
Phil diff
In [2]: # Derivatives - Here we used diff(cos(k.x) = -ksin(kx) = —k#¥2x

Phil_diff = klpath.Txklpath_diff

Phil_diff
outl2): 8RIz?v? - - . "

:’n: l,‘ V|:,u, ((71'1 -D Vihar Vl’m: + O"e, ) Vlh.u";’m, ((Vrl =D Vihar Vlfm,. + 0"9) Fhar
Pre Ay

In [3]: cleanForce(Phil_diff)

\frac{8 R_{0}{2} \pi~{2} v_{1}{2}}{P_{1}~{2} {2} \lambda_{1}~{2}} \hat{V}_1 \left(\left(\gamma_{v1} - 1\right)
\hat{V}_1 \hat{V}_1 + One\right) \hat{V}_1 \hat{r} \left(\left(\gamma_{v1l} - 1\right) \hat{Vv}_1 \hat{V}_1 + One\rig
ht) \hat{r}

Calculate %
-
k2path =Q * k2path/(2*pi)
k2path_diff = sp.diff(k2path,x,2)

Phi2 = N / (1 + k2path[@].subs(x,0))

Phi2_diff = -N *k2path_diff / (k2path.subs(x,0))**2
Phi2_diff

Outl[4]: 2NQ .. n
-ﬁfﬂa, (2 = 1) Vanat Vahar + One) ’m;.-(

Q - Rovy ..+ - Ryv
P2 =Ry Rf, + %Vﬂm, (72 = D) Vanat Vahar + One) | =Ry Rojar + %Vu,a,
2 Ay

In [5]: cleanForce(Phi2_diff)

- \frac{2 N Q}{P_{2} \lambda_{1}} \hat{r} \left(\left(\gamma_{v2} - 1\right) \hat{V}_2 \hat{V}_2 + One\right) \hat
{r} \left(\frac{Q}{P_{2} \lambda_{1}} \left(- R_{0} \hat{R}_0 + \frac{R_{0} v_{1}}{c} \hat{V}_1\right) \left(\left
(\gamma_{v2} - 1\right) \hat{V}_2 \hat{V}_2 + One\right) \left(- R_{@} \hat{R}_0 + \frac{R_{0} v_{1}}{c} \hat{v}_1
\right)\right)~{-2}
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Calculate Force

- do 5 d(=) dr, 2 dranh(a) dr
=My = s TR — 4. 4R
F 10 o m,c dr. dR my¢ dr, dR

Where tanh(a) = [‘—‘

F oy 2 2 vy .da dri
F = myc=(1 + tanh (a))d,: -
X
a=—
Al
da _ a
dr — A
— v dr
F =myc*(l — L)+ 2L
0c™( “:)"-Z iR

drldr = P2_hat
x_result = Phi2_diff/Phil_diff

Force EM = m_@*c**2*(1-v1**2/c**2)*x_result/lambdal**2
Force EM = Force EM.subs(Q, 1/(2*pi*alpha))

Force EM = Force_ EM.subs(x,0).simplify()*drildr
Force EM

0utl6l:  NPymy (= + v3)

2 1) - .-
3 That ((Y(-: = 1) Vapa Voo
Paiin

l o
+ One) ry, (m (—Ro R, +

5 5 5 -1

8R> vy

( P;lcz,iz Vit (or = D Visa Vi, + One™ ) Vigarl, (o = D) Viga Vi, + One) ’hm)
1C A

Ryv ” - Ryv -2
_’c : Vira ) (72 = 1) VaaVag, + One) | =Ro Ropoy + 'C LV har

In [7]: print(Force_EM)

(N*P2_hat#m_0x(-c*x*2 + v1sx2)/(P2¥alphaxlambdal#*3+pi))*r_hat.T*((gamma_v2 - 1)*V2_hat#V2_hat.T + One)=*r_hat*((1/(2
#*P2xalphaxlambdal#pi) )*((-R@)*RO_hat.T + (ROxv1/c)*V1_hat.T)*((gamma_v2 - 1)*V2_hat*V2_hat.T + One)*((-RO)*RO_hat +
(RO*v1/c)*V1_hat) )k (=2)%( (8*RO**2%pikk24v1x%2/ (PLax2kCkx2% lambdal++2) )*V1_hat.T*((gamma_vl - 1)*V1_hat#V1_hat.T +
One.T)*V1_hatxr_hat.T*((gamma_vl - 1)*V1_hatxV1_hat.T + One)*r_hat)x*x(-1)

Appendix B - Planets Perihelion Precession Rate - Results

For the calculator of Perihelion Precession, one used an ansatz for the orbit:
r(0) = rO( 1+ ecos(00))
(B.
1)

The radial acceleration was calculated using HU Fc
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Acceleration =
Factor

2)

i \/1+ (%)
(r,,-1) (VL)Z+ 1

1

)
|
[\
—
o~
~—

HU =

Factor

3)
Around the trajectory, the prediction should be equal to

d?r (de)z
—r

dr? dr
4)
Error Minimization

We adjusted o such as to minimize the quadratic error:
GM HU d?r do \2\)?2
72 Factor dr? d dt

5)

6)

Below are the results for all planets in the Solar System.

36
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Figure B1. Perihelion Precession Rate Predictions compared with General Relativity Predictions. GR
uses linearization. HU does not. This indicates that the GR prediction for Mercury is off by 2
arcseconds.

Comparison of Precession Rates: HU vs GR vs Observations
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Figure B2. Comparison of predicted and observed Perihelion Precession Rates. Notice that the actual
observed rates are around ten times larger than the GR or HU predictions. The reason is that the
“unexplained” perihelion precession rate is the observed rate (550 arcseconds in the case of Mercury)
minus the modeled contribution of all other planets (550-43=507 arcseconds). The error in this
simulation is larger than 2 arcseconds. Hence, the HU prediction is very likely the correct one.

Appendix C - Gravitational Lensing

To explore the deflection of light by gravity using classical mechanics, this approach involves
assigning a hypothetical mass to the photon. This enables the application of classical gravitational
dynamics to a massless particle, providing a conceptual bridge to more complex theories. Here, the
focus is on energy conservation and the geometrical configuration of gravitational forces.
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How does that compare with General Relativity? Does GR assign an arbitrary mass to photons?
Yes. It is implicit in the Schwarzschild Metric. The boost is given by:

( v2) ( 2GM)
1-—|=|1-
c? re? )

v: 2GM mv?  GMm
—= or =
c? re? 2 r

(C.
2)
So, the characterization of a massive photon is part of the General Relativity derivation despite
not being explicitly declared.
The same goes for Quantum Mechanical or Ondulatory Mechanics properties of light. GR
derivation might use Fermat’s Principle. HU derivation uses the fact that the Energy of a photon is

proportional to its momentum. HU also uses the fact the linear momentum of a particle at c is given
by: mc?/2.

Energy Conservation

In both classical mechanics and General Relativity, energy conservation is a pivotal concept. For
the classical approach, we assume:

— Gis the gravitational constant.
— M s the mass of the Sun.
— b is the radius of the Sun.

Using these parameters, the kinetic energy gained by a photon due to gravitational attraction
can be expressed as:

mv?2 GMm

2 r

(C.
3)

The maximum possible Kinetic Energy by interaction in 3D is mc?/2. Analogously, the
maximum linear momentum is mc.

Figure C1. Diagram for calculating light deflection. Show are the impact parameter b, the distance,
and the change in momentum dP. The Sun is shown at the center of the diagram.

The deviation angle is given by:
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AP AFE
a ===
P E
(C.
4)
Since for the Photon:
E=p.c
(C.
5)

In General Relativity, this principle of conservation is embedded within the coefficients of the
Schwarzschild metric, ensuring that the energy remains constant for a particle traversing a
gravitational field.

Integral Calculation of Gravitational Influence

The integral that quantifies the gravitational potential experienced by the photon as it passes
near the Sun is given by:

, ® GMm .
AE =Work Done by Gravity =f ——  sin( a) dx
o (B2+x?)
(C.
6)
AE /°° GMm b
= X
(C.
7)
®  GMm. GM.
f T Gin(a) de==2"2"
— (b2+ x2) b
(C.
8)
Since:
. b
sin(@) =————
A/ b2+ x?
(C.
9)

Deflection Angle Calculation
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mc?
E =Maximum Work ( corresponding to v=c) =
(C.
10)
AE GM ( 180
=4 3600
E bc2\ 7
(C.
11)
Since:
AP AE
aga=—=
P E
(C.
12)
GM ( 180
a=4 ——3600 |=1.75 arcseconds
bc2\ «
(C.
13)

This classical estimation, when calculated with the defined values for G, M, and b , yields a
deflection angle close to 1.75 arcseconds. This result remarkably aligns with the values observed
during solar eclipses and predicted by General Relativity. This demonstration of classical calculations
mirroring relativistic outcomes highlights the fundamental role of energy conservation and
geometric alignments in gravitational light deflection.

Appendix D - Space Stress-Strain Paradigm and the Silver Surfer Paradigm for Motion

Newton’s First Law of Motion

An object at rest stays at rest, and an object in motion stays in motion at the same speed and in
the same direction unless acted upon by an unbalanced force.

HU'’S Newton’s First Law

Motion occurs to relax the Fabric of Space. In the absence of forces, a body will travel in a straight
line across a 4D spatial manifold while traveling at lightspeed along the radial direction. All matter
will asymptotically reach rest with respect to the Fabric of Space.

No object is ever at rest. All particles in the Universe travel radially at the speed of light.
Tangentially, objects not subject to net forces (inertial motion in 4D) will asymptotically try
to reach their Hubble Position d, where they would stay at rest with respect to the Fabric of
Space while moving at a receding velocity equal to Ho*d. Ho is the Hubble Constant, and d
is the Hubble distance.

v=Ho*d (D.1)

where Ro is the 4D radius of the Universe. For our Universe, at this current time, Ro is 14.03 billion
light-years, and the Universe age is 14.03 billion years.

d0i:10.20944/preprints202411.0689.v2
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Why Do Things Move?

Figure D1. Here, we show the path of a material body traveling inertially in 4D. The Strain (hyperbolic
tangent of the angle between the Fabric of Space and the radial direction) diminishes as motion occurs.

The first thing to notice is that the angle decreases as 4D inertial motion occurs, and the Universe
4D radius R(t) increases.
Newton’s Second Law

From Figure 4, the rate of torsion of the local FS is proportional to the force (Hypergeometrical
Universe interpretation of Newton’s Second Law is given by:

14
dli—
_ dv ) (l c) _ , dtanh(a)
F= M =M Tiear M0 ar
(D.
2)
Adding the extra spatial dimension implies that:
dtanh( a) da
Famypet—— ——=m ¥ 1-tanh?(a)) —
(D.
3)

where is the dimensionalized proper time (c*Proper Time). Notice that it is related to the
dimensionalized Absolute Time by a rotation. Of course, again, the rotation will be trigonometric or
hyperbolic, depending on whether the time is real or imaginary. We will use imaginary r and t.

So, Force is given by the product of an “area” times the rate of variation of Strain (tanh(r) or
tanh() ). So, force would be the driving force for a variation in space stress.

In a geometrical theory, the only relevant constructs are space, time, dilators, dilaton fields
(dependent upon dilators position, velocity, and space properties). A theory about the Universe
based on those constructs would recast equation (8) as:

Stress = Area4 D Straind D = Area3D Strain3D
(D.
4)
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AreadD =m,, ¢’
(D.
5)
Area3D = my ¢’
(D.
6)
Strain4 D = —dtan(ar)
dr
(D.
7)
Strain3D = dtanh(a. )
drt
(D.
8)

The force between dilators can be calculated using the RXYZ frame. That force would then be
used in equation (7) to determine dynamics in a 4D Spacetime.

From the modeling of the Fundamental Dilator (FD)[9,13], it becomes evident the reason why
the 4D Mass of the Fundamental Dilator is to be mapped to the mass of a hydrogen atom. If one
knows where the FD will be and its mass, one knows the Force acting upon it.

Newton’s Third Law

Newton’s Third Law is also represented within this theory. The stress on interacting dilators
(bodies) is also the same as that of opposing signs; this is equivalent to saying that the force felt on
each other is equal to that of opposite signs. This law connects the RXYZ and ®XYZ cross-sections.

Newton’s Fourth Law

Newton’s fourth law is the Natural Law of Gravitation, which will be derived later from the first
principles. The equations above are the basis for this theory's more fundamental theoretical
development. The first analysis is just an extrapolation of Newton’s Law, which only covers the 3D
space and introduces an unknown quantity F (Force). The introduction of a fourth spatial dimension
allows for the creation of a purely geometric identity relating to Stresses on the two cross-sections
shown in Fig. 4. These are HU’s Laws of Nature:

(D.
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UF )
actor (}/Vl_ 1) (VL)Z+ !

(D.
10)
Notice that the Absolute Law of Nature uses the distance between epochs instead of a metric
distance. This doesn’t change anything, but it is there to emphasize the Optical Path of Ancient
Photons[12] and its extension to Gravity.

Appendix E - The Silver Surfer Paradigm For Motion

Here, we see the Surfer. If the Fabric of Space (FS) is twisted to the left (the Surfer always travels
along the normal to FS), the Surfer will travel to the Left. Notice that the highest torsional angle is 45
degrees, corresponding to a tangential motion at the speed of light.

Radial Direction Radial Direction

Figure E1. These figures are self-explanatory if you ever saw anyone surfing. HU claims that we are
surfing a 4D metric deformation shockwave. That is the simplest model consistent with the HU Laws
of Nature, The Fundamental Dilator Model for Matter, and the Big Pop Cosmogenesis.

The particle footprint (surfboard) on the Fabric of Space is its 3D volume.
This paradigm is what allows for the Space Stress-Strain Paradigm.

Appendix F - When Was It First Possible for Galaxies to Form?

This means that the hot gas clouds at the surface of the last scattering would have traveled many
multiples of the initial 4D radius by the time the first galaxy was born. This inertial traveling is what
cools down the Universe. In HU, the CMB was released when the Universe was 11.1 million years
old and had an 11 million light-year 4D radius. The gas was 3443 K hot [Saha, M.N., 1921]. The
earliest galaxies started forming when the universe was 200 million years old.

This means that the temperature had lowered adiabatically to:

TV(}/_ D =C1

(F.1

with
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y=133=7vU3-D=Tr=C,
since V=c ,r’
(F.
2)
For any redshift z, the 4D radius is given by:
14.04E9
rng) =———
(1+2)
(F.3
)
The CMB (surface of last scattering) took place when the Universe was 11.1 million years old:
3443* 11.1E6
T(z) = =2.23(1+72z)
r(z)
(F4

For z=13

T=38 K (F.5)

Appendix G - The Optical Path of Ancient Photons -Results

Figure G1. Inertial Motion and Cooling of Gases: This figure explains how inertial motion in the 4D
spatial manifold cools down gases. As bodies and gases travel in straight lines in 4D, the amount of
space stress diminishes (the angle between the normal to the particle’s 3D volume’s normal and the
radial direction). The diminished absolute velocities indicate that bodies will reach their “Hubble
Points,” defined as the point where they will only move radially (perpendicularly to our universe)
asymptotically as they travel through the 4D spatial manifold. This explains why Hubble realized that
Galaxies are like dots on an expanding balloon. That only can happen if they are static in an Absolute
Reference Frame. This figure explains WHY they are sitting still on the Fabric of Space.
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Figure G2. Relationship between the Cosmological Angle Alpha and redshift z. This figure shows
the redshift as a function of cosmological angle alpha. Notice that when Gamma is equal to 45 degrees,
one recovers the initial wavelength (zero redshift).
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Figure G3. Momentum Representation of the Light Path of Ancient Photons. This figure shows the
momentum conservation as a function of cosmological angle alpha.
Applying the Law of Sines on the on the triangle OAB, one get:
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Figure G4. The optical path of ancient photons. The angle alpha is given by 1 - R(z)/RO0.
Since R(z) = R0/(1+z), we get alpha= z/(1+z).
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P(z) is the observed photon moment. Po is the original photon momentum. Ro is the 4D radius of
the epoch of observation. That means that today, the 4D radius is 14.04 billion light-years.

This optical path produces a trajectory where the photon momentum loss is constant, and no
step is distinct from the other, as one would expect.
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The Supernova Data Analysis
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Figure G5. Here we present the fitting of the corrected Supernova Data (Supernova Cosmology
Project) to accommodate the epoch-dependent G. This is a two-parameter model that eliminates the
Hubble Tension, and the need for Dark Matter and Dark Energy [Riess, A.G., et al., 1998].

Notice that these results explain the Supernova Cosmology Project data without the need for
Dark Matter or Dark Energy, while eliminating “observations” of bodies farther that it would be
possible had their emitted light traveled at the speed of light for the age of the universe (a
preposterous observation). Hence, HU eliminates the need for Space-Stretching, Inflation, False
Vacuum Decay, Massless Particles, and the Higgs Mechanism for Inertia.

Appendix H - Revisiting the Twin Paradox - Quantifying the Non-Inertial Section’s Time
Dilation

Hermann Minkowski, a mathematician known for his work developing the geometric
interpretation of the theory of relativity, saw the Lorentz boost—a transformation used to describe
how the observed properties of an object change when it moves at a constant velocity —as a kind of
rotation in spacetime.

Minkowski’s insight was to treat time as a geometric dimension similar to the dimensions of
space, allowing spacetime to be expressed as a four-dimensional manifold.

He conceptualized the Lorentz boost as a rotation in this four-dimensional space, but with a
crucial twist: the "angle" of this rotation was imaginary, which aligns with the mathematical
properties of hyperbolic functions.

Specifically, Minkowski used the idea that the hyperbolic tangent of this imaginary angle,
denoted as alpha, is equal to the ratio of the velocity of the moving object v to the speed of light c,
such that
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a-t
tanh( @) =—=
(H.
1)
Where a is a constant.
dt dt
cosh(a) =— =>dr =———
dr cosh( a)
(H.

2)
This relationship directly ties the velocity to a hyperbolic angle, reflecting the non-Euclidean
geometry of spacetime under special relativity. We have already shown that this is an artifact.

So
/ ‘0 dt
- o Ccosh(a)
(H.
3)
Evaluating the integral for the ramping up velocity section:
T,= 2L( x4/ 1= x% + arcsin( x) )
a
(H.
4)
with
a-t |
X =
c
(H.
5)
Fora—-> =
T, =
(H.
6)

That is, an infinite acceleration would result in no aging for the short non-inertial sections of the
trip. That said, an infinite acceleration would result in those sections lasting zero seconds.

LAB FRAME IS ALWAYS AT REST WITH RESPECT TO THE ABSOLUTE REFERENCE
FRAME OR FABRIC OF SPACE

It is estimated that the Milky-Way Galaxy itself moves at about 600 km/s with respect to the
Cosmic Microwave Background (CMB) rest frame (0.2% of c). So, the Milky Way and all galaxies have
small idiosyncratic Absolute Velocities and can be a good approximation for the Absolute Reference

Frame.
Since:
% a.t
tanh( ) =—=——
c c

The whole Twin trip comprises of:
1. Ramping up velocity.
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Coasting outwards.
Reversing velocity.

Coasting back.

now N

Slowing down velocity to a full stop.

Four accelerated sections of no importance and two Coasting Sections at full speed v.

The Time Delay Associated With The Accelerated Sections Of The Twin Trip Can Be
Minimized, Leaving Only The Time Dilation From The Coasting Sections.

If these two inertial sections are equivalent to the Earthly Twin reference frame, the aging should
be the SAME. According to Minkowski, the standard explanation that acceleration makes the
Traveling Twin age is nonsensical.

Since They Are Not (We Know That Time Dilation Is Real From The Dilation Of Subatomic
Particle Lifetimes), The Basic Principle Of Relativity Is Wrong: Inertial Frames Are Not Equivalent.

We know that Earth is very close to the Absolute Reference frame since the Milky Way's
Absolute Velocity with respect to the Cosmic Microwave Background is only 0.2% c.

The velocity in Lorentz transformations and Minkowski Spacetime is the ABSOLUTE
VELOCITY. THAT IS HOW ONE LIFTS THE TWIN PARADOX!

Appendix I - Revisiting the Twin Paradox and Refuting the Equivalence of Inertial Frames

The Twin Paradox has long been a thought experiment used to illustrate the effects of time
dilation as predicted by Einstein’s theory of special relativity. The paradox is simple: one twin
embarks on a journey through space at relativistic speeds, while the other remains on Earth. Upon
the traveler’s return, they find that less time has passed for them compared to the twin who stayed
behind.

According to special relativity, this differential aging is due to the time dilation experienced by
the traveling twin, whose clock runs slower as observed from Earth. However, this explanation
implicitly relies on the equivalence of all inertial frames—a core postulate of special relativity that
asserts no preferred reference frame exists. Yet, careful scrutiny of this postulate reveals fundamental
inconsistencies, particularly when non-inertial phases of the journey (acceleration and deceleration)
are factored in.

1. Absolute Reference Frame and Cosmic Microwave Background (CMB)

The Absolute Reference Frame Hypothesis (ARF) challenges the equivalence of inertial frames
by proposing the existence of a preferred reference frame: the one in which the Cosmic Microwave
Background (CMB) is at rest. Observations show that our galaxy, and consequently the Earth, move
at approximately 0.3% of the speed of light relative to this background. Given this low velocity, it is
reasonable to approximate the Earth-bound twin as being nearly at rest in this Absolute Reference
Frame. This distinction has profound implications for interpreting time dilation and the twin
paradox.

In this framework, the Earth-bound twin’s clock ticks at the "true" proper time, unaffected by
relativistic time dilation, while the traveling twin’s velocity, measured relative to this Absolute
Reference Frame, induces significant time dilation. The velocity of the traveling twin must be treated
as an absolute velocity with respect to this frame, not merely a relative velocity between two inertial
frames.

2. Non-Inertial Sections of the Trip and Their Impact

Special relativity struggles to explain the large differential aging between the twins, particularly
since the non-inertial sections of the trip—where the twin accelerates or decelerates—are brief. The
conventional explanation suggests that these short acceleration periods account for the majority of
the time dilation. However, this cannot hold, as the observed aging difference vastly exceeds what
would be expected from such short phases of non-inertial motion.
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Let us quantify this more rigorously:

1. Acceleration Periods Are Insignificant: If we restrict the non-inertial sections of the journey
(acceleration and deceleration) to a small duration (say, four days), the time dilation induced by
these segments would also be minimal —on the order of four days. In this case, if the principle
of inertial frame equivalence were correct, the differential aging should likewise be small. The
maximum difference in aging due to acceleration should be only the amount of time spent in

these accelerated sections.

2. Inertial Sections Should Yield Equivalence: The paradox intensifies when considering the
inertial sections of the trip. If the equivalence of inertial frames holds, the traveling twin should
experience time similarly to the Earth-bound twin during the periods of uniform motion. Since
the inertial sections comprise the bulk of the trip, the total aging difference should be close to

zero if the principle were valid.

3. Time Dilation and Subatomic Particles

Experimental evidence from subatomic particles, whose lifetimes extend significantly when
accelerated to relativistic speeds, provides a clear refutation of the inertial frame equivalence
postulate. These particles experience real time dilation, indicating that time dilation is not limited
to non-inertial motion. It affects the traveling twin continuously throughout the journey, particularly
during inertial motion at high velocity relative to the Absolute Reference Frame.

4. Lorentz Transformations and Absolute Velocity

In the Hypergeometrical Universe Theory (HU), Lorentz transformations are reinterpreted as
acting on the reciprocal space (wavelength and period) rather than on spacetime coordinates. This
subtle yet fundamental shift allows us to connect time dilation directly to the absolute velocity of the
traveling twin relative to the CMB rest frame.

The Minkowski spacetime representation of Lorentz transformations as rotations in 4D
spacetime is a local approximation of the actual lightspeed-expanding hyperspherical universe.
While useful for local phenomena, this representation cannot fully explain the differential aging
observed in the twin paradox. When the twins' velocities are interpreted with respect to the Absolute
Reference Frame, it becomes clear that the Earth-bound twin is effectively at rest, while the traveling
twin moves at an absolute velocity that results in significant time dilation.

5. Conclusion: Refutation of Inertial Frame Equivalence

The Absolute Reference Frame resolves the twin paradox by recognizing that the Earth-bound
twin experiences proper time in the Absolute Frame, while the traveling twin’s clock is slowed due
to their motion relative to this frame. The differential aging is primarily a result of the traveling twin's
absolute velocity during the inertial sections of the trip, not the brief periods of acceleration. This
leads to the conclusion that inertial frames are not equivalent, refuting a foundational postulate of
special relativity.

The implications of this are profound. If all inertial frames were truly equivalent, the twin
paradox would yield minimal differential aging. Instead, the large observed difference in aging,
corroborated by experiments on subatomic particles, supports the hypothesis that time dilation
depends on absolute motion relative to the Cosmic Microwave Background.
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Appendix J - Code for Gravitational Lensing Prediction
from sympy import symbols, integrate, oo, sqrt, sin

1
2 import numpy as np
S
8

4 # Defining symbols

5 G, M, m c, b, x =symbols('GMmc b x', real=True, positive=True)
6 # Define numerical values for the parameters

7 G val = 6.67430e-11 # gravitational constant in m"3 kg™-1 s~-2

8 M val = 1.989e30 # mass of the sun in kg

9 mval = 1 # mass of a photon (arbitrarily set to 1)

10 c_val = 299792458 # speed of light in m/s

11 b_val = 696.34E6 # sun radius in meters

14 # Expression for differential of potential energy
15 integrand = G * M * m / (b**2 + x**2)**(3/2)*b

17 # Calculating the integral from -infinity to infinity
18 integral_result = integrate(integrand, (x, -oo, 00))

20 # Expression for maximum possible energy
21 |P_max = m * c**2 / 2

23 # Calculating the deflection angle as AP / P_max

24 deflection _angle = integral result / P_max

25 1integral result, deflection angle.simplify()

26 deflection_angle_numeric = deflection_angle.subs({m: m_val, c: c_val, b: b_val, G:G_val, M:M_val, sp.pi:np.pi})
27 deflection_angle_numeric*180/np.pi*3600

1.75010007039063

Appendix K - Code for Planets Perihelion Precession Rate Prediction

1 from sympy import symbols, cos, sin, diff, Function, simplify
2

3 # Define symbols

4 theta = symbols('theta')

5 k, e, h, GM, sigma = symbols('k e h GM sigma')

6

7 # Define r(theta)

8 r=(h*2/GM) / (1 + e * cos(theta *sigma))

9

10 # Calculate dr/dtheta
11 dr_dtheta = diff(r, theta)

13 # Define omega(theta) = dtheta/dt
14 omega = h / r**2

16 # Calculate d~2r/dtheta”2
17 d2r_dtheta2 = diff(dr_dtheta, theta)

19 # Calculate domega/dtheta
20 domega dtheta = diff(omega, theta)

22 dr_dt = diff(r,theta)*omega
23 # Calculate d"2r/dt~2 using chain rule
24 d2r_dt2 = simplify(d2r_dtheta2 * omega**2 + dr_dtheta * domega dtheta * omega)

26 # Calculate d"2theta/dt"2
27 # Differentiate omega(theta)
28 d2theta dt2 = simplify(domega dtheta * omega)
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30 # Display the results

3ill

32 eql = f"r= {r}".replace("cos", "np.cos").replace("sin", "np.sin")

33 eq2 = f"theta dot= h/r**2".replace("cos", "np.cos").replace("sin", "np.sin")

34 eq3 = f"dr_dtheta = {dr_dtheta}".replace("cos", "np.cos").replace("sin", "np.sin")

35 eq4 = f"d2r _dtheta2 = {d2r_dtheta2}".replace("cos", "np.cos").replace("sin", "np.sin")

36 eq5 = f"domega dtheta = {domega_dtheta}".replace("cos", "np.cos").replace("sin", "np.sin")
37 eq6 = f"d2r_dt2 = {d2r_dt2}".replace("cos", "np.cos").replace("sin", "np.sin")

38 eq7 = f"d2theta dt2 = {d2theta_dt2}".replace("cos", "np.cos").replace("sin", "np.sin")

39 eq8 = f'"dr_dt = {dr_dt}".replace("cos", "np.cos").replace("sin", "np.sin")

40

41 print(eql)
42 print(eq2)
43 print(eqg3)
44 print(eq4)
45 print(eq5)
46 print(eq6)
47 print(eq7)
48 print(eqg8)

r= h**2/(GM* (e*np.cos(sigma*theta) + 1))

theta_dot= h/r**2

dr_dtheta = e*h**2*sigma*np.sin(sigma*theta)/(GM*(e*np.cos(sigma*theta) + 1)**2)

d2r_dtheta2 = 2*e**2*h**2*sigma**2*np.sin(sigma*theta)**2/(GM*(e*np.cos(sigma*theta) + 1)**3) + e*h**2*sigma**2*np.
cos(sigma*theta)/(GM*(e*np.cos(sigma*theta) + 1)**2)

domega_dtheta = -2*GM**2*e*sigma*(e*np.cos(sigma*theta) + 1)*np.sin(sigma*theta)/h**3

d2r_dt2 = GM**3*e*sigma**2*(e*np.cos(sigma*theta) + 1)**2*np.cos(sigma*theta)/h**4

d2theta_dt2 = -2*GM**4*e*sigma*(e*np.cos(sigma*theta) + 1)**3*np.sin(sigma*theta)/h**6

dr dt = GM*e*sigma*np.sin(sigma*theta)/h
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1 # import numpy as np
2 import pandas as pd
3 import numpy as np
4 from scipy.optimize import minimize
5 from scipy.integrate import quad
6 import matplotlib.pyplot as plt
7 from astropy import constants as cc, units as uu
8 from scipy.optimize import curve fit
9
10 # Constants
11 G = cc.G # gravitational constant in m~3 kg™-1 s™-2
12 M = cc.M_sun # mass of the Sun in kg
13 ¢ = cc.c.si.value # speed of light in m/s
14 GM = (G*M).si.value # gravitational parameter for the Sun in m~3/s"2
15
16 def r_derivatives(theta, h, e, GM, x):
17, sigma = x[0]
8 # Expression for r, r_dot, and r_double dot
19 r= h**2/(GM*(e*np.cos(sigma*theta) + 1))
20 theta_dot= h/r**2
21 dr_dtheta = e*h**2*sigma*np.sin(sigma*theta)/(GM*(e*np.cos(sigma*theta) + 1)**2)
22 d2r dt2 = GM**3*e*sigma**2*(e*np.cos(sigma*theta) + 1)**2*np.cos(sigma*theta)/h**4
23 dr_dt = GM*e*sigma*np.sin(sigma*theta)/h
24 return r, dr_dt, d2r_dt2, theta_dot
25
27 def error_functionHU(x, h, e, GM):
28 sigma = x[0]
29 def integrand(theta):
30 r, r _dot, r double dot,theta dot = r derivatives(theta, h, e, GM, x)
chil a_theoretical = HU Accel(GM, r, r_dot, theta dot)
32 a_numerical = r_double_dot - r * theta_dot ** 2 # Assuming r_double dot is defined to calculate \ddot{:
33 return (a_theoretical - a_numerical)**2
34
35 sigma = x[0]
36 integral _error, _ = quad(integrand, 0, 2*np.pi/sigma, epsabs=le-16, epsrel=le-16)
37 return 100*integral_error
R
39
40 def HU Accel(GM, r, r_dot, theta dot):
41 vl = np.sqrt(r_dot**2 + r**2 * theta_dot**2)
42 vtheta = np.sqrt(r**2 * theta_dot**2)
43 gamma_vl = 1 / np.sqrt(l - v1**¥2 / c**2)
44 gamma_vtheta = 1 / np.sqrt(1l - vtheta**2 / c**2)
45 P2 = r * np.sqrt(l + v1**2/c**2 - 2*r_dot/c)
46 P2 hat = np.sqrt(1l + v1**2/c**2 - 2%r dot/c)
47 A = gamma_v1l **(3) * ( (gamma_vl - 1)*(r_dot/v1)**2 +1 )
8 a_theoretical = -GM /r**2/A*P2_hat
49 return a_theoretical
50
51 def calculatePrecession(errorf, a, e, T):
52 h = np.sqrt(GM * a * (1 - e ** 2))
53 # Initial guess for sigma
54 initial x = [0.95]
55 result = minimize(errorf, initial x, method='Nelder-Mead', args=(h,e,GM) ,tol=1E-15)
56 optimized_sigma = result.x # The optimized value for sigma
57 if( not result.success):
58 print(result)

59 days_in_century = 36525 # Number of days in a century
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Gi # Calculation of precession per orbit in radians
62 delta phi per orbit = 2 * np.pi * (optimized sigma-1)
63 delta_phi_per_orbit_GR = (6 * np.pi * GM) / (a * (1 - e ** 2) * ¢ **x 2)
64
65 # Calculate the number of orbits per century
66 orbits per century = days in century / T
67
68 # Precession per century in arcseconds
69 delta phi per century = delta phi per orbit * orbits per century * (
70 180 / np.pi) * 3600 # Convert radians to arcseconds
71 delta phi per century GR = delta phi per orbit GR * orbits per century * (
72 180 / np.pi) * 3600 # Convert radians to arcseconds
73
74
75 return delta phi per century[0], delta phi per century GR
76
77
78 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/mercuryfact.html
79 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/venusfact.html
80 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/marsfact.html
81 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/jupiterfact.html
82 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/saturnfact.html
83 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/uranusfact.html
84 # https://nssdc.gsfc.nasa.gov/planetary/factsheet/neptunefact. html
85
86 # https://farside.ph.utexas.edu/teaching/336k/Newton/nodell5. html#el3.126
87
88 a_ = [57.909E9, 108.210E9, 149.598E9, 227.956E9, 778.479E9, 1432.041E9, 2867.043E9, 4514.953E9]
89 e_ = [0.2056, 0.0068, 0.0167, 0.0935, 0.0487, 0.0520, 0.0469, 0.0097]
90 T_ = [87.969, 224.701, 365.256, 686.980, 4332.589, 10759.22, 30685.4, 60189]
91
92
93 Planet = ["Mercury", "Venus", "Earth", "Mars", "Jupiter", "Saturn", "Uranus", "Neptune"]

95 df = pd.DataFrame(index=Planet, columns=['Planet', 'delta HU', "delta GR"])
96 df["Planet"] = Planet
97 for i, (a, e, T, name) in enumerate(zip(a_, e , T_, Planet)):

98 df.loc[name, ['delta HU', "delta GR"]] = calculatePrecession(error functionHU, a, e, T)

101 ax = df.plot.scatter(x="Planet", y="delta GR", label='GR Data', color='red')
102 df.plot(x="Planet", y="delta HU", label='HU Data', color='blue', ax=ax)

104 ax.set_ylabel('Perihelion Precession (arcseconds/century)")
105 ax.legend()
106 # ax.set yscale("log")

108 plt.tight layout()
109 plt.savefig("./Drawing For Publications/HU GR Comparison.png")
110 plt.show()
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1 # Observed precession rates (arcseconds/year)

2 delta Psi obs = [5.75, 2.04, 11.45, 16.28, 6.55, 19.50, 3.34, 0.36]

3

4 # Theoretical precession rates (arcseconds/year)

5 delta Psi_th = [5.50, 10.75, 11.87, 17.60, 7.42, 18.36, 2.72, 0.65]

6

7 # Convert to precession rates per century

8 df [ "delta Psi obs century" ] = [rate * 100 for rate in delta Psi obs]
9 df [ "delta Psi th century" ] = [rate * 100 for rate in delta Psi_th]
10 |

11

12 df["Planet"] = ["Mercury", "Venus", "Earth", "Mars", "Jupiter", "Saturn", "Uranus", "Neptune"]
13 df["delta obs"] = [43.11], 8.40, 3.84, 1.35, 0.06, 0.013, 0.0023, 0.0008] # Observed values
14 df["error obs"] = [0.21, 0.15, 0.11], 0.05, 0.02, 0.601, 0.0002, 0.0001] # Error bars for observed values

15 df
Planet delta_HU delta_GR delta_Psi_obs_century delta_Psi_th_century delta_obs error_obs

Mercury Mercury 38.835184 42.980208 575.0 550.0 43.1100 0.2100

Venus Venus 8.217735  8.624509 204.0 1075.0 8.4000 0.1500

Earth Earth  3.706014  3.838705 1145.0 1187.0 3.8400 0.1100

Mars Mars  1.281627  1.350843 1628.0 1760.0 1.3500 0.0500

Jupiter  Jupiter  0.060075 0.062319 655.0 742.0 0.0600 0.0200

Saturn Saturn  0.013435 0.013647 1950.0 1836.0 0.0130 0.0010

Uranus Uranus 0.002195 0.002389 334.0 272.0 0.0023 0.0002
Neptune Neptune 0.000647  0.000772 36.0 65.0 0.0008 0.0001

1 import matplotlib.pyplot as plt

2 import pandas as pd

3

4 # Data from the document and your calculations

5 data = {

6 "Planet": ["Mercury", "Venus", "Earth", "Mars", "Jupiter", "Saturn", "Uranus", "Neptune"l],
7 "delta HU": [38.589497, 8.274852, 3.694609, 1.277684, 0.059647, 0.013001, 0.002325, 0.000693],
8 "delta GR": [42.964879, 8.625333, 3.838716, 1.35111, 0.062313, 0.01364, 0.002386, 0.000775],
9 "delta obs": [43.11, 8.40, 3.84, 1.35, 0.06, 0.013, 0.0023, 0.0008], # Observed values
10 "error obs": [0.21, 0.15, 0.11, 0.05, 0.02, 0.001, 0.0002, 0.0001] # Error bars for observed values
11 |}

13 # Create DataFrame
14 df = pd.DataFrame(data)
15 df.set_index('Planet', inplace=True)

17 # Plot
8 fig, ax = plt.subplots()

20 # Plot delta HU, delta GR, and delta obs
21 df[['delta HU', 'delta GR', 'delta obs']].plot(kind='bar', ax=ax)

23 # Add error bars for observations
24 ax.errorbar(df.index, df['delta obs'], yerr=df['error obs'], fmt='o', color='black', capsize=5)

26 # Labels and title

27 ax.set_ylabel('Precession rate (arcseconds/century)')

8 ax.set_title('Comparison of Precession Rates: HU vs GR vs Observations')
29 ax.legend(['HU', 'GR', 'Observations'])

31 plt.xticks(rotation=45)

32 ax.set_yscale("log")

33 plt.tight layout()

34 plt.savefig("./Drawing For Publications/HU GR Obs Comparison.png")
35 plt.show()
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Appendix L - Code for SN1a Data Analysis

https://en.wikipedia.org/wiki/Lambda-CDM_model

Hubble constant HO 67.74+0.46 km s—1 Mpc—1
Baryon density parameter[b] Qb 0.0486+0.0010[e]
Dark matter density parameter[b] Qc 0.2589+0.0057[f]
Matter density parameter[b] Qm 0.3089+0.0062

Dark energy density parameter{b] QA 0.6911+0.0062

Equation used to find distances

https://physics.stackexchange.com/questions/79986/finding-interstellar-extinction-coefficient

m = 5log(35)

ord =105

Comoving Distance

d
dcomoving(2) = +2)

In [1]: 1 import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import matplotlib

5 from scipy import integrate

6 from scipy.optimize import minimize

7 dimport astropy.constants as const

8 import astropy.units as uu

from astropy.cosmology import WMAP9 as cosmo
10 plt.rcParams['figure.figsize'] = [12, 8]

11 plt.rcParams['figure.dpi'] = 100 # 200 e.g. is really fine, but slower
2 plt.rcParams['font.size'] = 20

14 saveplot=True

17 # this choice is consistent with the current assumed age of the universe 14.04 GY and short-distance SNla data
18 H 0 = 69.69411567633684 * uu.km/uu.s/uu.Mpc

19 Hevalue ="H06969"

20 fitted=1.6554778950297777

22 R_O = (const.c/H_0).to("parsec")
23 snla = pd.read_csv("./data/SNla.txt", names=["name","z","m","error m","probability"], sep="\t")

25 z=snla.z

9 snla["distances obs"]=10**((snla.m)/5+1)*uu.parsec

) snla["distances obs normalized"]=snla.distances_obs/R 0

1 snla["distances obs comoving normalized"]=snla.distances_obs_normalized/(1+z)
2 snla["modulus distance"]=snla.m

snla=snla.sort _values(by=["z"])

6 print( "H 0=",H 0,
"The Universe 4D radius is {} billion light-years ".format((R_0.to("lyr").value/1E9).round(2)))

H 0= 69.69411567633684 km / (Mpc s) The Universe 4D radius is 14.03 billion light-years
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HU PARAMETERLESS PREDICTIONS FOR SN1A DISTANCE

The distance d_HU is the arc on the outter circumference. Later that distance will be converted on d_HU_corrected to reflect the point-to-point distance
between our observation point and the position in the 4D Spatial manifold where the Supernova exploded.

Remember that
Ay 1 T
= —— = /2sin(— - a))
Aobs I+z \/_ (4 )
So
3 in(———)
a=— —arcsin(————
4 V201 +2)
so

alpha = [math.pi/4 - math.asin(/math.sqrt(2)/(1+x)) for x in z]
The scaling factor
1
G, = & -
R (cos(a) — sin(a))

The value of d', the actual distance is derived from the triangle law

sin(a) sin(3£ xin(f —a)
d "~ R RO
The distance between Universe epochs is what is traversed at the speed of light ¢ on our expanding hypersphere and that is given by:
— R(1 1 R(t
oy = 2RO o L ROy o + sinta)
Ry Gy Ry
or
d(z) = 1 = cos(a) + sin(a)
where

T .
a= — —asin(
4

1
—)
V201 +2)

This value is the one used on the predictions of the Hypergeometrical Universe. This is the distance travelled by a light entity traveling at the speed of light c,
during the time the Universe took to reach our epoch. This is equivalent to the distance d on our epoch. This is the appropriate mapping since in the HU

model, light travels at \/fc within a 4D spatial manifold.

In [2]: # Two Plots Fitted
snla["alpha"]=np.pi/4-np.arcsin(1/np.sqrt(2)/(1+snla.z))

snla["HU distances"]=1-(np.cos(snla.alpha)-np.sin(snla.alpha))
snla["HU 4Dradius"]= np.cos(snla.alpha)-np.sin(snla.alpha)
snla["GFactor"] = snla.HU 4Dradius**fitted #fitting

snla["HU Fitted"]=snla.distances obs_normalized *snla.GFactor
snla["GFactor"] = snla.HU 4Dradius**1.66 #parameterless prediction
snla["HU Predicted"]=snla.distances obs normalized *snla.GFactor

print("HU Observations Normalized Distances=", snla.distances_obs_normalized.max(),"\n"
"HU Normalized Distances=", snla.HU_distances.max())

HU Observations Normalized Distances= 2.8088220813590663
HU Normalized Distances= 0.5857497928748965

SN1a Hubble Coefficient and G-Factor Extraction

In [8]: 1 def errorf2(x):
fitted=x[0]
HO=x[1]
A GFactor = snlashort.HU 4Dradius**fitted #fitting
g HH © = HO * uu.km/(uu.s*uu.Mpc)

R @ = (const.c/HH @).to("parsec").value

snlashort.HU Fitted = (snlashort.distances obs/R @) * GFactor
err = snlashort.HU distances- snlashort.HU Fitted

return np.sum(err*err)

fitted=x
GFactor = snlashort.HU 4Dradius**fitted #fitting
G HH @ = HO * uu.km/(uu.s*uu.Mpc)

1

1

12 def errorfl(x,Ho):
1

R 0 = (const.c/HH 0).to("parsec").value

snlashort.HU Fitted = (snlashort.distances obs/R @) * GFactor
# print("value ",snlashort.HU Fitted)

err = np.abs(snlashort.HU distances- snlashort.HU Fitted)**0.1
21 return np.sum(err)

def fittedResult(fitted,HO, snlashort):
24 GFactor = snlashort.HU 4Dradius**fitted #fitting
e HH © = HO * uu.km/(uu.s*uu.Mpc)

2 R 0 = (const.c/HH_0).to("parsec").value
2 snlashort.HU Fitted = (snlashort.distances obs/R @) * GFactor
return snlashort

x0=(1.6554778884148815, 69.69411534991869)

snlashort = snla[snla.z< 0.14].sort_values(by="z")

res = minimize(errorf2, x@, method='nelder-mead’,
options={'xatol': 1e-8, 'disp': True})

36 He=res.x[1]

fitted=res.x[0]

Optimization terminated successfully.
Current function value: 0.001736
Iterations: 63
Function evaluations: 130

In [9]: 1 He, fitted
Out[9]: (69.51189081034244, 1.786350027645957)
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In [10]:

out[10]:

snlashort = fittedResult(fitted, HO, snlashort)
fig = plt.figure()

I oax

ax.
ax.
ax.
ax.
.set_ylabel("Normalized Distance")
.set_xlabel("Redshift z")

ax.

ax
ax

Text(0.

= plt.gca()

set_ylim([0,0.15])

set_xlim([0,0.15])

scatter(snlashort.z, snlashort.HU Fitted)
plot(snlashort.z, snlashort.HU distances,'b')

set_title("Normalized Distance vs Z")

5, 1.0, 'Normalized Distance vs Z')

59

Normalized Distance vs Z

In [12]:

In [13):
out[13]):

0.14

0.12

0.10

0.08

0.06

Normalized Distance

0.02

098 60

0.02 0.04 0.06

0.08 0.10 0.12 0.14

Redshift z

x0=[1.66]
snlashort = snla[snla.z> 1.0].sort values(by="z")

res = minimize(errorfl, x@, method='nelder-mead',args
options={'xatol': le-8, 'disp': True})

fitted=res.x[0]

snlashort = fittedResult(fitted, HO, snlashort)

RO = (const.c/(HO*(uu.km/(uu.s*uu.Mpc)))).to("Glyr")

fig = plt.figure()

) ax = plt.gca()

# ax.scatter(snlashort.z, snlashort.HU Fitted,

ax.scatter(snlashort.z, snlashort.HU Fitted)

ax.plot(snlashort.z, snlashort.HU distances,'b')

=[He],

‘o', c='blue', alpha=0.05, markeredgecolor="none"')

ax.

ax.
ax.
ax

set_ylim([1E-2,1])
set_yscale('log')
set_ylabel("Normalized Distance")
set_xlabel("Redshift z")

.set_title("Normalized Distance vs Z")

1
1
1
1
15 ax.
1
1
1
1

print(res,fitted, HO, RO)

Optimization terminated successfully.
Current function value: 20.170507
Iterations: 50
Function evaluations: 102
message: Optimization terminated successfully.
success: True
status: ©
fun: 20.17050739879444
x: [ 1.660e+00]
nit: 50
nfev: 102
final simplex: (array([[ 1.660e+00],
[ 1.660e+00]]), array([ 2.017e+01
46173353506 Glyr

10°

2.017e+01])) 1.659946630829849 69.51189081034244 14.0665

Normalized Distance vs Z

107!

Normalized Distance

102

1.05 1.10 1.15 1.20

Redshift

1 He, fitted

(69.51189081034244, 1.659946630829849)

1.25
z

1.30 1.35 1.40
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In [14]): 1 # Plotting
fittedValue=str(fitted).replace(".","")
predictedValue="166"
fittedLegend= 'Fitted G**{-'+"{}".format(np.round(fitted,2)) + '}’

ax= snla.plot(y="HU distances", , color="black", logy=True, ylim=[1E-2,1], xlim=[0,1.4],legend="a")
# ax= snla.plot(y="HU distances", x="z", color="black", logy=False, ylim=[1E-2,0.2], xlim=[0,0.15], legend="a")
snla.plot.scatter(y="HU Fitted", x="z",ax=ax, color="orange",legend="b")
plt.legend(['Distance',fittedLegend],loc="'lower right')

16 plt.ylabel("HU Distances")

1 plt.title("HU Predictions $H 0$={}".format(np.round(H 6,2)))

if saveplot:
fig = ax.get figure()
fig.savefig("./HU long distances with {} {}.png".format(fittedvalue,H@Value))

HU Predictions Hy=69.69 km / (Mpc s)

10°
0
()
1%}
o
8 q0-1
210
e
2
I
—— Distance
Fitted G**{-1.66}
1072
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
z
In [16]: 1 # Plotting
# ax= snla.plot(y="HU distances" ", color="black", logy=True, ylim=[1E-2,1], xlim=[0,1.4],legend="a")
ax= snla.plot(y="HU distances", color="black", logy=False, ylim=[0,0.2], xlim=[0,0.2],legend="a")
snla.plot.scatter(y="HU Fitted", x="z",ax=ax, color="orange",blegend="b")
plt.legend(['Distance’,fittedLegend],loc='lower right')
plt.ylabel("HU Distances")
plt.title("HU Predictions $H 0$={}".format(np.round(H 0,2)))
) if saveplot:
fig = ax.get figure()
fig.savefig("./HU short distances with {} {}.png".format(fittedvalue,HOValue))
HU Predictions Hy=69.69 km / (Mpc s)
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b4

Appendix M - Quantum Gravity and the Maximum Acceleration in the Universe

Does HU Provided Quantum Gravity!

Inside Black Holes, we have the strongest forces in the Universe. The maximum force
(acceleration) possible would be such that one would move from zero absolute velocity to cin a single
Compton Step. In other words, the angle would have to move from 0 to 45 (using trigonometric
projection to make it simpler) in a single step (the step is Compton Wavelength of a Hydrogen Atom).
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That means that each Fundamental Dilator (Flat Hydrogen) will be compacted such that the
lattice length is equal to the Compton Wavelength of a Hydrogen Atom.

That defines the maximum density inside a Black Hole. At that density, the Gravitational
Force goes to zero.

# Blackholium stuff

# This is the Black Hole density where Fundamental Dilators are deBroglieLambda femtometer apart
# 8 x 1/8 + 6*¥1/2+1 of a FD per cell

# nO_y= (8/deBroglieLambda**3).to(d units) # flat hydrogen per uu.fm**3
dbh=5*m_hydrogen/deBroglieLambda**3

The maximum density is around 3.63E18 kg per cubic meter. There might be some variation if
you choose one or another lattice (CFC, CCC, etc).

Appendix N - Initial 4D Radius of the Universe

The mass of the Universe is given by:

2Ry
3G
In [6]: 1 RO=14.04E9*uu.lyr
2 A= 4/3*np.pi
3 Volume = (A*RO**3).si
4 M = ( 2*cc.c**2*R0O/(3*cc.G) ).si
5 M, Volume, dbh

Out[6]: (<Quantity 1.19243908e+53 kg>,
<Quantity 9.81666437e+78 m3>,
<Quantity 3.63246136e+18 kg / m3>)

In [7]: second_year = uu.lyr/(365*%24*3600)

i

2 InitialRadius= np.cbrt(M/(A*dbh)).to(second_year)
3 InitialRadius
4

0ut[7]: 662.11099 3.1709792 x 10~ lyr

In [8]: 1 dbh

OutlBl: 36324614 x 101 £

My theory calculated the total mass of the Universe and used this density to calculate the initial
4D radius of the Universe (662 light-seconds).

Appendix O: The Big Pop Cosmogenesis - Phenomenology

1. Introduction

The Hypergeometrical Universe Theory (HU) proposes a novel cosmogenesis model, termed
The Big Pop, as a paradigm shift from traditional cosmological models like the Big Bang. In contrast
to singularities and inflationary models, HU offers a cohesive and simplified approach to the
universe’s creation and evolution. This appendix outlines the principles, logic, and sequence of events
that led to the formation and development of the universe under HU.

2. Hypotheses
HU’s Big Pop Cosmogenesis is based on three core hypotheses:
- The universe exists as a lightspeed expanding hyperspherical hypersurface (LEHU).
- Matter is composed of polymers of the Fundamental Dilator (FD), which are coherences

between stationary states of deformation of space.
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- FDs obey the Quantum Lagrangian Principle (QLP), which dictates that no particle should
perform or receive work from the constraints of space itself. This principle replaces all other

physical laws within HU.

These hypotheses imply that HU creates Matter directly and simply from deformed space,
resulting in a simplified universe where only Space, Deformed Space, and Time exist. This is the
simplest possible model for the Universe, and one can use Occam’s Razor to assign it as the Theory
of Everything.

3. Stages of the Big Pop Cosmogenesis
Initial 2S-like Hyperspherical

Initial Metric Fluctuation

z

Node
Outermost
—»0 Dilation Contraction
y Layer Layer=0Our Universe
\
\ A AN
X
' Blackholium
2s \
A4
Neutronium Neutronium
ecay and - —

B

Figure O1. The Big Pop Cosmogenesis. HU proposes that the Universe started with a simple
Heisenberg Principle Driven Hyperspherical Metric Fluctuation of 662 light-seconds 4D radius.

The Big Pop model describes the universe’s formation through a series of stages:

- Initial Metric Fluctuation: HU proposes that the universe began as a 4D hyperspherical metric
fluctuation around 14 billion years ago. This fluctuation featured dilation at the core and
contraction at the outer layers. Without the infinite potential well typically associated with a
singularity, the universe started with a temperature of zero Kelvin, containing all the matter it

would ever have.

- Big Pop: The Heisenberg principle dictates the Initial Metric Fluctuation. This fluctuation led to
the formation of the Inner Dilation Layer (IDL) and the Outermost Contraction Layer (OCL),
which eventually became the expanding universe’s Matter. No energy is required to create the
universe. Matter, the positive energy contained in the OCL, is countered by the negative energy
contained in the IDL.

- The Big Pop (partial recombination of dilation and contraction layers) is analogous to a Prince
Rupert’s Drop, the outermost contraction layer set into motion at lightspeed, forming a

hyperspherical black hole to be known as Blackholium.
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- Blackholium-Neutronium Phase Transition: As the universe continued expanding, a phase
transition occurred, converting Blackholium into Neutronium. This phase triggered Neutronium
Acoustic Oscillations (NAO), a key process that influenced the features observed in the Cosmic
Microwave Background (CMB).

- Neutronium Acoustic Freezing: As the universe expanded further, the speed of sound in
Neutronium matter [Kragh, H., 2016] dropped significantly, freezing the NAOs. These
oscillations are modeled as hyperspherical harmonics, influencing the CMB’s low-frequency

components.

- HU Big Bang: Neutronium eventually decayed, leading to the release of energy at the end of the
first day, and the formation of a hot hydrogen plasma, marking the HU equivalent of the Big
Bang. The Neutronium evaporation lasted three days. Continued expansion led to the cooling of
the Universe. This process leads to the Transparency Epoch when the universe cooled enough

for light to propagate freely.

The neutronium acoustic oscillations are sensitive to the speed of sound in the neutron matter.

~ 0.4
)
E 1.0
- — Vs
B 0.3
g 0.8 3§ —— ProtonFraction
2 3 6§ —— Neutronium
0.2 T —— Prefreezing
> Q 5
£ ol Freezing
2 "9 —— PreBigBang
> 0.11 —— PostBigBang
o] r0.2
c
s
o ——
v 0.0 7 f T 0.0
102 103 104 10° 106

Time (seconds)

Figure O2. Plotting showing the square of the speed of sound inside a Neutron Star. Around 300
MeV/fm3 (around 100 seconds after the Big Pop), the speed of sound changes abruptly, freezing in
place neutronium acoustic oscillations. NAOs are construed to be the reason for the observed features
of the cosmic microwave background. They are modeled as hyperspherical harmonics. This figure
also shows the Neutronium Decay and the rise of the Proton Fraction, which is the reason for the
heating up of the Universe in the HU Big Bang.

4. Cosmological Implications

The Big Pop model offers several insights and implications:

- Baryonic Acoustic Oscillations (BAO): The decay of Neutronium initiated Baryonic Acoustic
Oscillations, distinct from the Neutronium Acoustic Oscillations. HU models these as
hyperspherical harmonics, matching the observed features in the CMB as recorded by satellites
like Planck.

- Epoch-Dependent G and SN1a Reinterpretation: HU’s model includes an epoch-dependent
gravitational constant (G). This implies that Type la Supernovae (SN1a), traditionally used as

standard candles, should have their photometric distances recalculated based on the epoch’s
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value of G (G?2). This adjustment eliminates the need for dark matter and dark energy to explain
the data (see Appendix L for details). It also corrects the Cosmic Distance Ladder, removing

inconsistencies related to distances exceeding the speed of light.

- Simplification of Cosmogenesis: The Big Pop eliminates the need for speculative constructs like
inflation, false vacuum decay, and singularities. By positing that the universe formed from a
neutral initial metric fluctuation, HU provides a coherent and less parameterized model that

adheres to Occam’s Razor.

5. The Birth of Blackholium: The Prince Rupert’s Drop Analogy

As the outermost contraction layer expanded, propelled by the inner dilation layer, it formed
Blackholium, a hyperspherical black hole. This process can be analogized with a Prince Rupert’s
Drop, where the smooth outer layer undergoes rapid expansion. At this moment, the universe was
born with zero entropy —no internal degrees of freedom existed initially.

Further expansion led to the phase transition from Blackholium to Neutronium, where the
emission of electron neutrinos enabled neutrons to form. These transitions played a critical role in the
subsequent evolution of the universe’s structure.

6. Modeling and Observations

The Neutronium phase and its transitions are modeled using hyperspherical harmonics and
acoustic oscillations. By filtering the CMB’s low-frequency components (up to k=48), HU identifies
and simulates the features observed by the Planck Satellite. The alignment of these simulations with
observed data supports HU’s Big Pop model as a viable alternative to the inflationary Big Bang
paradigm.

7. The modeling of the Neutronium Acoustic Oscillations

Since the Blackholium-Neutronium-phase-transition-induced sound waves take place in 4D, the
natural basis to represent them is Hyperspherical Harmonics[15]. Hyperspherical Harmonics are
defined by three quantum numbers (k, 1, m).

The modeling of the CMB required filtering the CMB low-frequency components (up to k=9)
and a grid-search to find the proximity of our locus (Earth location).

After the localization of our neighborhood, I increased the maximum value of k to 48 and
performed further refining of our position. That was the limit that I could achieve using my available
computing power.

Earth’s Location

The 4D radius is 14.03 billion light-years. The best site for Earth is shown below:

Xx=339.46 degrees

0 =341.1 degrees

¢=104.08 degrees

Here are the Cosmic Microwave Background observations by the Planck Satellite and HU
simulation using Hyperspherical Harmonics:
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SMICA_nside3D=64 Best_48_48_4.9_5.0_7.1_-0.5907

0.000203677 K 0000203677 -0.000203677 K 0.000203677

Figure O3. This figure shows Planck Satellite CMB observation filtered to show the low-frequency
components and the simulation using hyperspherical harmonics (up to k=48).

The Neutronium decay results in the Baryonic Acoustic Oscillations and corresponds to the
difference between these two images:

Diff_48_48_4.9_5.0_7.1_84.7306

s

-0.000203677 K 0.000203677

Figure O4. Baryonic Acoustic Oscillations related to Neutronium decay.

8. Conclusions

The Big Pop Cosmogenesis offers a simplified and consistent model for the creation and
evolution of the universe. By eliminating the need for singularities, dark matter, dark energy, and
inflation, HU adheres to the principles of simplicity and consistency. It aligns with observable
phenomena, such as the CMB and supernova data, providing a cohesive framework that stands as a
viable alternative to the current cosmological models.

Appendix P: HU Solution to the Young Faint Sun’s Paradox

DOES HYDROGEN CONSTANTLY RAINS ON THE SUN?

In the code provided in the Additional Resources, I created a Gravitational Drude Model to
explain the slow deposition of hydrogen onto our Sun.

Here I present just a simple calculation of rates.

From Sahni, V., & Shtanov, Y. (2014):
T Fo /4 « G2-25p)41.75

(P.
1)

AT AG AM g
— =225—— 4+ 1.75——= =0
T G M@

Since G is inversely proportional to the 4D radius (or epoch) of the universe and the Sun was
born 4.5 billion years ago:
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1 1
AG (14.04—4.5) 14.04
= =0.47169
G 1
14.04
(P.
2)
This means that the accreted mass onto the Sun that would keep Earth temperature constant
would be:
AMg 225
= - -0.47169
M o 1.75
(P.
3)
AM o
— =1.0482E-10M _ =2.085E20 kg
yvear ©
(P.
4)

Every year, the Sun would accrete a net mass equal 0.003491% to of Earth’s mass (5.972e+24 kg).

That would correspond to a drizzle of 1.08 micrograms per second per square meter.

AMO

——— =0.00000108563 kg/( s.m?)
m?2.s

(P.
5)

The Kinetic Energy from the Sun as a Gravitational Accelerator would be:

M .m
n

AU = G—24
R

sun
m is the mass of a hydrogen atom
AU 2.27keV

velocity = 617,000m/s or 617km/s
(P.
6)

The velocity corresponding to a kinetic energy of 900 keV for a hydrogen atom is approximately:

va 1.31E7 m/s or 13,136 km/ s
(P.
7)

This means that if one accelerates a spacecraft to 13,136 km/s (4.37% c), one can use existing
hydrogen rain to drive simple fusion reactors.

This result together with the shielding effect of relativistic velocities could provide the path
to interstellar travel.

The rain would come mostly from the direction of propagation, as the solar system travels
around the galactic center. The ecliptic is almost perpendicular to that path and that would explain
why we are not as well informed about the space environment and haven’t discovered this
hydrogen rain.
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Since the rain travels along the sun’s path, that points toward the direction of future
interstellar travel. To make use of the hydrogen rain as fuel, travel should be done forward, along
the path of the sun.

Omuhamuha unexpected behavior can be explained by the asteroid interacting with a denser
region of space, basically skipping in the undiscovered “sea of hydrogen”.
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