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I. The HyperGeometrical Universe  

Grand Unification Theory  
Marco A Pereira* 

Abstract 
This paper presents a simple Grand Unification Theory. Relativity is expanded to 
incorporate a de Broglie Wave Description.  Quantum Gravity, Electrostatic and 
Magnetic interactions are shown in a unified framework.  Biot-Savart Law is derived 
from first principles. Unification symmetry is defined for all the existing forces. In the 
framework of this theory there is only one “Force”, no masses, charges, Quarks, Cosmic 
Constants, etc. 

Introduction 
Here is presented a theory that makes use of Four-Dimensional Spacetime de Broglie 
waves to replicate all forces of Nature.  Quantum Gravity, Electrostatics and Magnetism 
are derived as the result of simple constructive interference of four-dimensional 
spacetime waves overlaid on an expanding hyperspherical Universe.   

This work is based on the HyperGeometrical Universe Theory. One calculates the 
constructive interference of spacetime waves.  The shift in the node due to the 
constructive interference between particles, from one de Broglie Universe expansion to 
the next, defines the acceleration and thus the magnitude of the force.  Hypersuperficial 
waves are associated with Gravitation, while “Volumetric” waves are associated with 
electromagnetism. 

The theory is called a Grand Unification Theory because it proposes that the three quarks 
which are inextricably connected through gluons in the Standard Model are actually 
quantum numbers associated with the three linear dimensions of the source of the 
spacetime waves.  This source is proposed to be a four-dimensional ellipsoid of 
revolution –particle X, for simplicity.  Quark numbers being just lengths of an ellipsoid 
cannot be separated by collisions, in the same way one cannot separate the X dimension 
from a three dimensional body.  Negative lengths are associated with phase shifts (180 
degrees) of the spacetime wave.  Same volume particles are synchronized by a 
Cosmological Coherence condition with each other throughout the Universe and all the 
way to their origin.  In fact, de Broglie phase is what distinguishes matter from anti-
matter. 

Weak force neutrino-induced decay is a proposed to be a standard hadronic wave down-
conversion. 

The other dimensions of the Standard Model are considered to be rotational degrees of 
freedom of the X-particles.  The HyperGeometrical Standard Model will be presented in 
another paper of this series. 
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Hyperspherical Universe 

The picture shown in Figure 1 represents a cross section of the Hyperspherical Expanding 
Universe.  The Universe is considered to be created by an explosion but not by a three-
dimensional explosion. Instead, it is considered the result of a four-dimensional 
explosion.  The evolution of a three-dimensional explosion is an expanding two-
dimensional surface.  The evolution of a four-dimensional explosion is an expanding 
three-dimensional hypersurface.  All times are made dimensional by the multiplication by 
the speed of light. 

 

 

Figure 1. Shows the cross-section Xt  for the 
expanding Universe. The Universe length along 
X is represented by the band. X (or Y or Z) is 
displayed along the perimeter of the circle.  
Also shown in the diagram is  F  (Cosmological 
Time) and Radial Time R.  

 

 

 

This figure displays the two time dimensions (R and F )  and two time projections (t  and 
t ’). Each reference frame has its own time projection.  This figure also shows that the 
four-dimensional spacetime is curved, being the radius of curvature given by the 
dimensional age of the Universe.  This simple figure eliminates the need for 
Cosmological Constant questions, considerations about Gravitational collapse or anti-
gravitational acceleration of the expansion of the three-dimensional Universe, since the 
Universe is proposed to be four-dimensional plus a Cosmological Time F . 

Definitions: 

·  Cosmological Time F  represents an absolute time frame, as envisioned by 
Newton and Mach.  It is a fifth dimensional in the HU model. 

·  Radial Time R, is also a dimensional time or can be seen as a fourth physical 
dimensional of propagation.  It has a preferential direction (radial) and it defines a 
preferential time frame.  Since one considers the Universe expansion velocity to 
be the speed of light, R keeps a simple relationship with F  (identical module 
relationship). 

·  t  is any other propagation direction. This maps our local frame dimensional time 
and it is the source of the relativism in the Theory of Relativity.  Different angles 
of propagation reflect different relative velocities.  
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·  The angle between R and t  defines the local deformation of spacetime. 

·  The angle between t ’ and t  defines the relative degree of local deformation of 
spacetime. 

·  Since the hypersurface is our three-dimensional Universe, a hypersuperficial 
spacetime wave is a spacetime disturbance that propagates along the Fabric of 
Space.  The concept of the Fabric of Space will become clear as the theory is 
developed.  Fabric of space is used in two manners: a) as the non-deformed 
spacetime, where local reference time t  points in the radial direction R and b) the 
subject of deformation. 

·  “Volumetric” waves are spacetime waves that are free to redirect themselves 
without having to deform the Fabric of Space.  This will also become clearer as 
the theory is developed. 

In this model, the Hyperspherical Universe is clearly finite, circular (radius of curvature 
equal to the dimensional age of the Universe, that is, the speed of light times the age of 
the Universe).  It is also impossible to traverse, since it is expanding at the speed of light. 

Origins of the Hyperspherical Expansion 
The clues for the creation of this models lies on Relativity and Quantum Mechanics. 
Relativity states that the energy of a particle with rest mass m0 and momentum p is given 
by: 

22
0

22 cmpcmcE +==  (A.1) 

where m is the mass in motion. 

This equation has implicit assumptions which can be brought into light by considering it 
a momentum conservation equation instead: 

22
0

222 cmpmcP +== �
�
��

�
�  (A.2) 

Where P is the momentum of a particle in motion (at the speed of light) traveling such 
that its t particle makes angle a with the static reference frame t Observer. 

Implicit in equation (A.2) is that the particle is actually traveling along a four-
dimensional space (timed by a fifth time dimension) and has two linear momentum 
components: 

a) Three-dimensional momentum p  

b) Perpendicular momentum m0c in the direction of Radial Time. 

In addition, the particle travels at the speed of light in along a hypotenuse with an inertial 
mass m. 
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Now it starts to become clear that the motion of the particle is actually in a five 
dimensional space (four physical dimensions and a time) and at the speed of light, being 
the three dimension motion just a drift.  

The trigonometric functions associated with a relativistic Lorentz transformation are 
given in terms of velocity by: 
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Manipulating equation (A.2) and using )cosh(0 amm=  one obtains: 

( ) 22
0

22 cmmvmc +=�
�
��

�
�  (A.6) 

( ) 22
0

2)cosh(2)cosh( 00 cmvmcm +=�
�
��

�
� aa  (A.7) 

( ) 22
0

2)sinh(2)cosh( 00 cmcmcm +=�
�
��

�
� aa  (A.8)  

2

Pr

2

Pr

2
111

��
�

�
��
�

�-��
�

�
��
�

�=��
�

�
��
�

�

imemex tt lll
 (A.9) 

With  
 de Broglie wavelength for the particle on its own reference frame, traveling at 
the speed of light in the dimensional time t  direction. 
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Equation (A.9) is the basic equation for the Quantization of Relativity. 
It describes the motion of a particle as the interaction of two waves along dimensional 
time and three-dimensional space. 
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Figure 2 below displays the particle as a de Broglie wave oscillating as a function of 
Cosmological Time F, propagating along t .  This is a proper reference frame plot, that is, 
the particle is at rest at the origin and only travels along the dimensional time direction t . 

 
Figure 2.  This model shows a de Broglie oscillation as a function of Cosmological Time 
F . 

 

The diagram below 
represents the same 
observation from a moving 
frame of reference (relative 
velocity c times tanh(a)): 

 

 

 

Figure 3. Projection of de 
Broglie Wave in the moving 
frame of reference. 
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The imePrtl , that is, the projection on the t ’ axis of the wave propagating along the t  axis 
(resting reference frame) is given by: 
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 (A.10) 
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 (A.11) 

This means that the projected de Broglie Time-Traveling wavelength is zero when the 
relative velocity reaches the speed of light.  Zero wavelength means infinite energy is 
required to twist spacetime further.  The rate of spacetime twisting with respect to proper 
time relates to the power needed to accelerate the particle to a given speed.   

From equation (A.5), acceleration in the moving reference frame can be calculated to be: 
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ime d

d
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a
=  (A.12) 

In the particle reference frame the acceleration has to be given by Newton’s Second Law 

ime
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)tanh(
t

a
==  (A.13) 

This means that any force locally twists spacetime, and not only Gravitation as it is 
considered in General Relativity. It also shows the as the relative speed between the two 
reference frames increases towards the speed of light, the required force to accelerate the 
particle approaches infinite. 

The Meaning of Inertia 
From equation (A.12) it is clear that inertia is a measure of the spring constant of 
spacetime, that is, how difficult it is to twist spacetime.  In the Standard Model paper of 
this series, it will become clear that Gravitational Mass is incidentally related to Inertial 
Mass. 

Energy Conservation of de Broglie Waves: 
The total kinetic energy, calculated in terms of de Broglie momenta, is equal to the 
Relativistic Total Energy value of a free particle. 

The total energy is M0c
2 in the proper reference frame and equal to: 
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in the moving referential frame. 

Phase Matched de Broglie Wave Interpretation of a 
Particle 
Let consider a particle as a free de Broglie wave.  In its own referential, it just propagates 
in the direction of dimensional time t .  On a moving reference frame, the de Broglie 
wave is decomposed in two: 

·  One with wavelength 
tl
a

l
)cosh(1

Pr

=
imex

 propagating along x 

·  A second with wavelength 
tt l
a

l
)sinh(1

Pr

=
ime

 propagating along t . 

Their nonlinear interactions results in: 
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or two waves propagating in the direction of a and –a with wavelength equal to
)cosh(a

l e    

Thus a particle can be described as a phase matched wave propagating along its 
dimensional time direction as the Hyperspherical Universe expands as a function of 
Cosmological Time. 

Next one uses the interference of spacetime waves to derive Quantum Gravity and unify 
it to Electrostatic interaction. 

Cosmological Coherence  
The Hyperspherical Expanding Universe expands in units of de Broglie cycles.  The 
figure 3 shows that a particle state of motion does not modifies its phase relationship with 
the Universe. The particle is always phase matched to the rest of the Universe.  This is 
the meaning of physical existence, this phase matching condition implies that all the 
Universe is in phase (lived the same number of de Broglie cycles) as it propagates along 
the dimensional time R. This also means that the Universe is thin along the radial 
direction of propagation (one de Broglie wavelength thin). 
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The number of de Broglie cycles a particle passes through is independent upon the 
angle aaaa (relative velocity). This means that any particle of a given type is always in 
phase with another of the same type, irrespectively of its trajectory through the 
Universe. It also means that, say protons, created in the Dawn of the Universe kept 
the same phase relationship with all the other protons of the Universe throughout 
the ages.  The same is true for any particle created at any time.  De Broglie phase 
and intensity are properties shared by particle classes. 

Figure 3 displays two inertial systems with the same origin. System with distinct origins 
would have an additional phase-shift due to the retarded potential interaction.  This is the 
reason why all the waves in a multi-particle body can have their amplitudes added 
together, as opposed to having their amplitudes averaged out to zero due to a random 
phase relationship. 

This coherence is essential in creating a Quantum Gravity Theory and it is essential to the 
HyperGeometrical Theory.  In fact, Cosmological Coherence is a hypothesis and a 
corollary of the HyperGeometrical Theory. 

Quantum Gravity and Electrostatic Interaction 
Let’s consider a body and a particle interacting through their four-dimensional waves.  
The body will always have a Kilogram (of mass or charge) and the particle will always be 
a one a.m.u. (atomic mass unit) particle (~neutron).  For the Gravitational interaction, this 
particle will have zero spin, while it will have spin half for the electrostatic interaction. 

Although the four-dimensional wave interaction is taking place on the hypersurface of a 
four-dimensional expanding hypersphere, one will make use of cross-sections to calculate 
interference patterns.  Interference is considered on each de Broglie expansion of the 
Hyperspherical Universe. 

Notice that spacetime waves and their sources will be described in detail in a paper of this 
series.  One can briefly describe the source of waving as a four-dimensional particle 
(four-dimensional ellipsoid of revolution or particle X for simplicity).  The X particles 
are characterized by four axes lengths.  Three axes lengths correlate with the Quarks 
composition of matter. The fourth-axis always points in the Radial Time direction.  
Needless to say, different Quarks (axis lengths) and different rotational states around the 
four axis will be sufficient to maps all known particles (photons, mesons, neutrinos, etc). 

Volume (mass) tunnels in an out of the three-dimensional space for spinning particles 
(particles with non-zero spin) and out and in towards the radial time dimension.  Spin is 
considered to be a special rotation, since the rotation axis is perpendicular to Radial Time 
and one of the spatial coordinates. That gives spinning a different effect; it brings the 
particles in and out of the Fabric of Space, thus allowing for a realignment of the key 
vector of associated spacetime waves. 
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Let’s consider the interaction through a two-dimensional cross-section (X x t ). Particle 
one (one a.m.u “neutron”) sits on x=0, while particle two (the body of 1 Kg) sits on x=R0. 

The four-dimensional spacetime waves are embedded in a fifth dimension (Cosmological 
Time).  A position in this space is defined by the following vector: 
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At time zero, the positions for particles 1 and 2 are given by: 
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After a de Broglie cycle, one has these three vectors: 
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0r
�

 is the unperturbed crest of the four-dimensional wave of particle 1 after a de Broglie 
cycle.  r�  is the position of the same crest under the influence of particle 2. 

The k-vector is given by: 
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Where 
ij

g  is the metric of the five-dimensional space.  Again, cosmological distances 

would require a further refinement, which is not required in the calculation of near-
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proximity forces. In the derivation of the Biot-Savart law, 
ij

g  will be rewritten with 

regard the corresponding non-zero relative speeds. Notice the ½ phase dependence on k-
vector, corresponding to the fifth dimension for a half-spin particle.  
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for a  “static and neutral – zero spin” forward time traveling wave.  

Where  

·  N=1Kg of Matter @1000 Avogrado’s Number=6.0221367360E+26 particles of 
type 1. 

·  l 1 @ h*1000*Avogrado/(1 Kg x c)= 1.3310E-15 meters ( in the MKS system). 

·  l 2�=l 1Kg@ h/(1Kg x c)= 2.2102E-42 meters ( in the MKS system). 

·  GGravitational is the Gravitational Constant = 6.6720E-11 m3.Kg-1.s-2 

·  Single electric charge ( 196022.1 -E Coulomb). 

·  qe is the effective value of the single electric charge= charge divided by a 
screening factor of 1.004145342= 1.59556231E-19 Coulomb 

·  � 0=Permittivity of vacuum = 8.8542E-12 C2.N-1.m-2 (MKS) 

 

Starting with the standard MKS equation for electrostatic force between two one Kg 
bodies of electrons (one a.m.u. “electrons” or “protons”) = x Coulombs, one obtains: 
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The spacetime wave for a single particle can be represented by: 

)0,1(.1
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),,,,(1 rrkfP

rk
zyx ���

��

-+
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where 

·  || means absolute value 

·  ( ) rkrkrkf
������

.2.1),( 11 pq -=  

·  P (absolute value of the phase volume) is 3.5 for a particle with spin half and 3 
for neutral matter.  The meaning of P is that for each de Broglie wavelength 
traversed path by the Hyperspherical Universe, a propagating spacetime wave 
spread along by a factor of P2�  (7p for charged particles and 6p for neutral-zero 
spin matter).  

·  M=1 for neutral matter-matter or antimatter-antimatter interactions or opposite 
charge interactions 

·  M=-1 for neutral matter-antimatter interactions or same charge interactions 

Similarly, for a 1 Kg body located at positionR
�

: 
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where the effect of the 1 kg mass is implicit in the k2-vector and expressed by the factor 
N.  The wave intensity scales up with the number of particles (N).  One kilogram of mass 
has 1000 moles of 1 a.m.u. “zero-spin neutrons”, or |k2| = 1000.Avogrado. |k1|=N. |k1| 

To calculate the effect of Gravitational/Electrostatic attraction, one needs to calculate the 
displacement on the crest of each particle or body wave due to interaction with the waves 
generated by the other body.   

This is done for the lighter particle, by calculating the derivative of the waveform and 
considering the extremely fast varying gravitational wave from the macroscopic body 
always equal to one, since the maxima of these oscillations are too close to each other 
and can be considered a continuum. 

The total waveform is given by: 
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The term ),2( rRkf ���
- contains the treatment for retarded potentials, but for simplicity we 

will neglect differences in dimensional time between R
�

 and r
�

. 

Equation (B.9) is the one and only Unification Equation, that is, it is the four-dimensional 
wave equation that yields all the forces, when one consider four-dimensional wave 
constructive interaction. It shows that anti-matter will have gravitational repulsion or 
anti-gravity with respect to normal matter. 

The derivative for y 1 is given by: 
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Solving for x: 
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There are two regimen of spacetime travel and they are depicted in Figure 4 below: 

 

 

Figure 4. This figure shows the geometry of a 

surface bound particle.  This is a X versus t  
cross-section of the Hyperspherical Expanding 
Universe. Notice that the two circles represent a 
one de Broglie expansion of the Hyperspherical 
Universe. 

 

 

 

 

Normally a wave created in the inner de Broglie surface will have a crest exactly in the 
radial direction in the outer surface. If shifted by a value x, it would have its crest defined 
by the angle a0, which is extremely small. This is valid for ‘hypersuperficial waves”, that 

a1
l1

x

R0 a0
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is, waves that propagate along the de Broglie surface without ever leaving it (zero spin 
particles). 
For the case of spin half particles, the new crest is given by the angle a1, that is, the k-
vector of the wave is free to redirect itself without having to bend the de Broglie 
hypersurface. 
Tan(a) is given by tan(a �) =x/l 1 or by tan(a �) =x/l 1*( l 1/R0) depending upon if the 
interaction is such that the particle k-vector shifts as in a1 or it just acquires the radial 
pointing direction as in a0. A further refinement introduced by Equation (B.13) will 
introduce a level of local deformation of the de Broglie hypersurface or Fabric of Space. 

If the particle is capable of traveling longitudinally, its dimensional time axis or k-vector 
will be displaced by the angle a1. Charged particles and neutrons are particles with non-
zero spin.  This model proposes that spin is a rotation along a direction perpendicular to 
dimensional time and one of the space dimensions, thus x, y and z polarizations are 
possible.  The presence of spin also allows for the particle to detach from the Fabric of 
Space and to realign its local Fabric of Space.  Local Fabric of Space Realignment means 
that the direction of spacetime wave propagation changes. 

Neutral matter (spin zero), interacting with non-charged bodies, will travel as 
hypersuperficial waves, that is, their dimensional time will realign itself according to 
angle a0 for a corresponding displacement x, after one de Broglie wavelength 
hyperspherical expansion. 

A change in angle a0 corresponds to a much smaller angle change between the radial 
directions (by a factor l 1/R0 = 9.385E-42, with R0 as the dimensional age of the Universe). 
The experimental spacetime torsion due to gravitational interaction lies someplace in 
between 1 and 10-41, thus showcasing a level of local deformation of the Fabric of Space. 

From figure 4, one calculate tan(a) as: 
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Where 19.385.10
0

142- ££= d
l
R

 and M=1.  It will be shown that the upper limit is valid for 

charged particle interaction, while the lower limit modified by a slight deformation of the 
fabric of space will be associated with gravitational interaction. 

A dual way of thinking about spacetime torsion is to consider that matter/volume tunnels 
between gravitational (hypersuperficial) and non-gravitational (longitudinal or 
volumetric) states.  The amount of time in the non-gravitational state results in different 
gravitational masses for the particles.  

For the case of light, one has the following equation: 

1)tan( 0 =a   (B.14) 

That is, light propagates with dimensional time t  at 450 with respect to the Radial time. 
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To calculate the derivative of tan(a) with respect to t , one can use the following 
relationship: 
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l
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a
t 23

2

1

0
0

2
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N
==

¶
¶   (B.15) 

Since the wave interference at the previous crest happens at a null angle. 

Acceleration is given by: 
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To calculate the force between two 1 Kg masses (1000 moles of  1 a.m.u. particles) 
separated by one meter distance one needs to multiply equation (B.15) by 1Kg (N 
particles/Kg* 1Kg): 
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For d=1  and P=3.5 one obtains the GElectrostatic (B.5). 
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where one made use of l 1=Nl 2 and considered the absolute value.   

It is important to notice that the derivation of the GCalculated never made use of any 
electrostatic property of vacuum, charge etc.  It only mattered the mass (spacetime 
volumetric deformation) and spin. Of course, one used the Planck constant and the speed 
of light and Avogrado’s number.   By setting d=1 one recovers the electrostatic value of 
G! 

To analyze Gravitational interaction, let’s consider that Hubble coefficient measurements 
estimate the Universe as being around 15 Billion Years old or 1.418E26 meters radius. 

To obtain the elasticity coefficient of spacetime, let’s rewrite d= (l 1/R0)x on equation 
(B.17) and equate the GCalculated to GGravitational for two bodies of 1 Kg separated by 1 meter. 
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 (B.19) 

Where P =3 since we are considering a spin-zero interaction. 
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Solving for x: 

( ) 4

2
1

2

0
3

108.567

1

2
´=

��
�

�
��
�

�
=

l

p
x

Kg
N

c

GRP alGravitaion  (B.20) 

 

If we consider that the force is given by mass times acceleration: 
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The natural frequency of spacetime oscillations is: 

KHz 32.14
01

2

2

1
==W

R

c
Universe

G
l

x
p

 (B.23) 

Notice that this is not dependent upon any masses.  That should be the best frequency to 
look for or to create gravitational waves.  Of course, Hubble red shift considerations 
should be used to determine the precise frequency from a specific region of the Universe. 

Charged particles are capable of traveling along dimensional time directions of due to the 
fact that a charged particle is actually a spinning ellipsoid of revolution.  The spin is a 
rotation perpendicular to dimensional time and a space dimension. At each de Broglie 
cycle, the phase of the wave in the dimensional direction changes sign. This change in 
sign correlates with the attraction and repulsion seen in charged particles.  Spin zero 
matter does not have that phase change and thus only presents gravitational attraction or 
antigravitational repulsion.   

While spinning dimensional time and the physical dimension axis, charged particles are 
charged-massive, non-massive and reversely-charged-massive at each de Broglie cycle.  
Reversely charged particles follow the same trajectory with a 180 degrees phase shift.  A 
full description of the model for nuclear particles will be presented in the 
Hypergeometrical Standard Model paper of this series. 

At last one can calculate the value of the vacuum permittivity from equations (B.5) and 
(B.18) as: 

12-E8.85418782
7

1
2

22

0 ==
l

p
e

c
Nq e   (B.24) 

Not surprisingly, there is a perfect match between theoretical and experimental 
(8.85418782E-12 C2.N-1.m-2 ) values. The screening factor used to calculate the effective 
charge per particle is due to the effect of non-zero spin on matter. 
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It is important to notice that this derivation only uses one parameter (screening factor) 
and that the formula is derived in terms of electron charge, speed of light, Avogrado’s 
Number and Planck’s constant to relate it to non-HyperGeometric Physics. 

The complete equation for Gravitation is given by: 
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Quantum aspects can be recovered by not using fast oscillation approximations. 

It is also important to notice that equations (B.8) and (B.9) can be used to calculate the 
interaction between any particles (matter or anti-matter) or to perform quantum 
mechanical calculations in a manner similar to molecular dynamic simulations. The 
Quantum character is implicit in the de Broglie wavelength stepwise quantization.  It is 
also relativistic in essence, as it will become clear when one analyzes Magnetism next. 
 

Magnetic Interaction 

The Derivation of the Biot-Savart Law 

Let’s consider two wires with currents i1 and i2 separated by a distance R. Let’s consider 
i2 on the element of length dl2 as the result of a moving charge of mass of 1Kg of one 
a.m.u. electrons or protons. This is done to obtain the correct scaling factor. 

Without loss of generality, let’s consider that the distance between the two elements of 
current is given by: 
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The velocities are: 
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Due to the spin half, one has after a two de Broglie cycles: 
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Since one expects that the motion of particle 2 will produce a drag on the electron along 
its direction of motion.  

The figure below showcase the geometry associated with these two currents. 

 

b2

x

a2

x'

z

y y'

z'
v21 2

R g2

R0

g1

v1

b1

a1

 
Figure 5. Derivation of Biot-Savart Law using spacetime waves.   
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The k-vectors for the two electrons on the static reference frame are given by: 
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Notice also that the effect of the ½ spin is to slow down the rate of phase variation along 
the dimensional time t  in half. 

In the case of currents, the velocities are not relativistic and one can make the following 
approximations to the five-dimensional rotation matrix or metric:  

cosh(a) @1 and sinh(a i) @vi/c where vi is the velocity along the axis i. 

Similarly:  
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The wave intensities at r
�

 are: 
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Where N= 1000 Avogrado , l 1= de Broglie wavelength  of a one a.m.u  (atomic mass 
unit) particle, l 2=de Broglie wavelength of a 1Kg particle= l 1/N and l e =de Broglie 
wavelength of an electron= l 1 divided by the mass of one electron in a.m.u. 
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Now one can calculate: 
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Hence: 
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Thus, 
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Where non-velocity dependent and single velocity dependent contributions where 
neglected due to the counterbalancing wave contributions from static positively charged 
centers. 
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The force is given by: 
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Where one took into consideration that a particle with spin half has a cycle of 2 l e instead 
of l e. 

The Biot-Savart Law can be written as: 
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Comparing the two equations one obtains: 
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From equation (B.24) 
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Thus one recovers the relationship between m0 and e0. 
 

Grand Unification Supersymmetry  
As the dimensional age of the Universe becomes smaller, the relative strength of 
gravitation interaction increases.  Conversely, one expects that as the Universe expands 
Gravity will become weaker and weaker.  This and the four-dimensional light speed 
expanding hyperspherical Universe topology explain the acceleration of expansion 
without the need of anti-gravitational dark matter.  

For Gravitation the spring coefficient is given by: 

x
g

x
R

cneutronm
c

neutron
m

x
a

neutron
mF k

l

ll
q

==
¶

¶
=*=

0

1
4018.566

1
2

2
)tan(2  (D.18) 



 22 

Similarly for Electrostatic interaction, one has: 
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Thus when R0 was smaller than 4018.566 times l 1 (3.8E-19s), Gravitational and 
Electromagnetic interactions had equal strength. They were certainly indistinguishable 
when the radius of the Universe was one de Broglie wavelength long. 

Conclusions: 
The HyperGeometrical Theory, a model that considers the interference of four-
dimensional wave on the hypersurface of a Hyperspherical Expanding Universe was 
introduced.   

The complexity of the present description of the Universe in our Sciences is assigned to 
the fact that one is dealing with four-dimensional projections of a five dimensional 
process.  Our inability to realize that made the description unnecessarily complex. 

These are the ingredients for a new and simple formulation of Physics: 

·  Quantum Gravity, Electrostatics and Electromagnetism were derived using the 
same equations, same framework.  The theory is inherently quantum mechanical.  

·  Two fundamental parameters of the Universe were calculated from first principles 
(permittivity and magnetic susceptibility of vacuum).  

·  Biot-Savart law was derived from first principles. 

·  Grand Unification Supersymmetry conditions for the time when all forces were 
equal were derived from simple Geometry considerations.  

·  The Fabric of Space can be considered to be the regions of the hypersphere where 
the normal to its local space is pointing in the Radial direction.  Any region where 
that happens has a distinct and yet undistinguishable character. It is distinct 
because it is pointing in the direction of Universe expansion, but it is 
indistinguishable within the four-dimensional (Relativistic) perspective.  All 
reference frames are equivalent within a four-dimensional perspective.  They 
become distinct but not distinguishable under a five-dimensional analysis. 

·  Neutrons’ “gravitational” interaction with a charged particle is as strong as an 
attractive charged-charged particle interaction. This explains the need for neutron 
glue to create higher Z nuclei. This is due to the Spin=1/2 of a neutron.  This 
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means that a neutron is also capable of leaving the fabric of space between de 
Broglie steps.  A neutron will attract equally a proton or an electron as if it had the 
opposite charge.  

·  The natural frequency of spacetime oscillations is derived to be 32.14 KHz.  

·  Mach’s no-local gravitational interaction explanation for inertia is replaced by a 
hypergeometrical local Fabric of Space distortion argument. 

·  Mach’s and Newton’s absolute times are assignable to the Cosmological Time.  
That time is absolute but can only be measured by observing the expansion of the 
four-dimensional hyperspherical Universe. 

Chromodynamics Conclusions: 
This theory rejects the existence of other forces. In fact, there are no forces, masses, 
charge or anything other than simple geometric terms.  Masses, charges were used in this 
work to connect the model to the present description and properly scale the calculated 
dynamics.   

It is important to notice that although matter is being modeled as a source of four-
dimensional spacetime waves, “matter” is dual to the waves themselves.  Wave 
interaction moves the foci for new waves starting on each de Broglie cycle, in the same 
way that interaction between waves in a pond creates new node generating sources. 

Matter is modeled in HU as a four-dimensional ellipsoid of revolution with volume 
proportional to the mass and three axes’ length quantum numbers equal to the 
quark composition of matter.  Since quarks are just quantum numbers of a volume, 
they cannot be separated in the same way one cannot separate the X dimension from 
a three-dimensional object.  Other dimensions of the Standard Model are modeled 
as rotations.  Spin is modeled as a rotation perpendicular to dimensional time and 
one spatial coordinate (x, y or z).  Three/two additional dimensions are captured as 
rotational degrees of freedom for rotation along the three/two spatial axes. 

Ellipsoids can have two or three distinct axes.  The ones with only two axes will parallel 
Chromodynamics with only two new dimensions. 

Matter and anti-matter should present anti-gravitational interaction. 

Summarizing: 

·  Up/Down assigned to the ellipsoid axis lengths. 

·  Strange/Charm assigned to rotations (v=1 and 2 rotational levels) along the 
smallest moment of inertia axis. 

·  Bottom/Top assigned to rotations (v=1 and 2 rotational levels) along the largest 
moment of inertia axis. 

The details of the model will be presented in Standard Model paper of this series. 
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Cosmological Conclusions: 
The Hyperspherical Expanding Universe has profound Cosmological implications which 
will be discussed in another paper of this series. 

Some of these implications will be mentioned here: 

·  The expanding hypersphere clearly shows in geometrical terms that any position 
(Cosmological angle) in the Hypersurface (3-D Universe) has a Hubble receding 
velocity. 

·  The HubbleVel, the Hubble cosmological expansion velocity at a cosmological 
angle q  (see Figure 1) is given by 

o qcHubbleVel=   

o This means that the three-dimensional space is expanding at the Hubble 
cosmological expansion velocity (speed of light per radian) as the 
hypersphere moves outwards along the radial time direction. 

o The corresponding elicited motions to all interactions in the Universe are 
just side-drifts from a light-speed travel along the Radial Time direction. 

Anti-gravitational anti-matter Galaxies should exist in identical abundance as matter 
Galaxies.  Anti-gravitational interaction minimizes the chances for catastrophic 
collisions. 

Early Universe gravitation had much higher strength, thus the formation of Galaxies 
should had been expedited when compared with models that do not account for that. 

Fundamental Conclusion: 
A last conclusion worth mentioning is a modification of Newton’s First Law: 

In the absence of interactions, a body (locally deformed spacetime region)  will drift 
within the Hypersurface (3-D Universe) until tttt  and R are parallel again or 
conversely until it reaches a point where its drift velocity equals the Hubble velocity 
of that region of space.  

Notice that the apparent motion will still exist since the spacetime is expanding and any 
place in the Universe has a Hubble expansion velocity.   

Although moving relatively to its original position, the body remains static with respect 
to the Fabric of Space (t  parallel to R).  At that point, the local deformation ceases to 
exist and the body drifts with the expansion at the Hubble velocity.  
 
In other words, motion is a way for spacetime to relax; in the same way a Tsunami 
is the means for the Sea to regain a common level. 
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Final Remarks: 
The model of gravitational mass presented here is just a brief description on how to 
tackle that problem within the HU framework.   

It indicates that the equivalence between Inertial Mass and Gravitational Mass is 
accidental (Equivalence Principle should be revaluated), opening the doors to controlling 
gravity and nuclear chemistry to a level never before imagined. 

The discussion on gravitational and nuclear chemistry control will be presented in 
another paper of this series. 
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