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This paper presents a simple and purely geometrical Grand Unification Theory. 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. A 4D
Shock-Wave Hyperspherical topology is proposed for the Universe together with a Quantum
Lagrangian Principle resulting in a quantized stepwise expansion for the whole Universe along a
radial direction in a 4D spatial manifold. The hypergeometrical standard model for matter is
presented.

1 Introduction

Grand Unification Theories are the subject of intensearefi. Among current theories,
Superstring, M-Theory, Kaluza-Klein based 5D Gauge Thetiaes shown diverse degrees of
success. All theories try to keep the current conceptualefrmrk of science. Kaluza-Klein

melded both Electromagnetism and Einstein Gravitaticoztons in a 5D metric.

Here is presented a theory that departs radically frdmarcaheories and tries to bridge the
conceptual gap as opposed to explore the formalism gap. résestrch is concerned on how to
express some view of Nature in a mathematically elegamal@m while keeping what we
already know. It has been said that for a theory to treaoit has to be beautiful.

This work concentrates on what to say, the conceptualefreork of Nature instead. All the
constructs of science, matter, charge, and energy gopeatfan favor of just dilator positions and
dilaton fields, which are metric modulators and travetimgdulations, respectively. There is no
concept of charges or mass. Mass is modeled a quantpyprpomal to the 4D displacement
volume atprecise phases de Broglie cycle€harge sign is modeled by dilaton phase (sign) on
those specific phases. This mapping is not necessargafitrration; there are no calibration
parameters in this theory. The mapping is needed to shatwtlte geometrical framework
replicates current scientific knowledge.

We propose that dilators are the basic model of mafteey are coherences between two states
in a rotating four-dimensional double well potential. A stngbherence between two 4D-space
deformation states or fundamental dilator is considevextcount of all the constituents of non-
exotic matter (elements, neutrons, electrons and protwhtheir antimatter counterparties). This
coherence is between two deformation states with 4D voleoressponding to the electron and
proton, or electron-proton coherencdere the proton and the electron are considered to be
the same particle or the fundamental dilator, just two &ces of the same coin.

The equation that describes these states is not the sabjai work. In section 2.9, a detailed
description of the fundamental dilator is given, as aglthe origin of the spin quantization.

Dilaton are the 5D spacetime waves, traveling metric mtdok created by the alternating
(back and forth) motion of the fundamental dilator from stege of the double potential well to
the other. Since these two states have different dispimevolumes, spacetime waves are
created. Displacement volumes are the missing (extrameoldue to spacetime contraction
(dilation). Let’s say that one has two points separatesl digtance L in a 4D space with a dilator
in the middle. The distance between those two points tdlhge depending upon the phase of
dilaton. If one considers this maximum distance change aloriguhdimensions for each of the
two states, would be able to determine the dilator volameach state and thus fully characterize
it.
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In addition to tunneling back and forth, the proton-electrdetati is considered to be tumbling
(spinning) as it propagates radially (along the radial expandirection) and that poses a
constraint on the spinning frequency. Spin half particlesaodeled as having a spinning
frequency equal to half the electron-proton dilator tungefirequency. Similarly higher spin
particle coherences, e.g. spin N, are modeled as having angpfrequency equal to N times the
electron-proton dilator tunneling frequency.

Whenever the word dilator is mentioned within this paperjlitrefer to the fundamental dilator
or fundamental coherence, although there are other coherientasire and similarly associated
particle pairs.

A 3D projection of this volume corresponds to the perceivedn@Bs, a familiar concept.

A logical framework is proposed on the Hypergeometricalvehsié section. This model
conceptualize the 3D universe manifold as being a 3D shock wavesaiv@veling at the speed
of light in a direction perpendicular to itself, along thdial direction.

Absolute time, absolute 4D Cartesian space manifold are@gedpwithout loss of time and space
relativism. Thus there are both preferential directioapace and preferential time, but they are
both non-observables.

On the cosmological coherence section, the consequencesheoftapology of the
hypergeometrical universe and the homogeneity proposed in theddgpeetrical Standard
Model is shown to result in a cosmological coherence, thahe whole 3D universe expands
radially at light speed and in de Broglie (Compton) steps.

When cosmological coherence is mentioned it is within thendveork of absolute time and
absolute 4D space.

A new Quantum Lagrangian Principle (QLP) is createdescribe the interaction of dilators and
dilatons. Quantum gravity, electrostatics and magneté&ms lare derived subsequently as the
result of simple constructive interference of five-dimienal spacetime wavésverlaid on an
expanding hyperspherical universe described in section 3. Indbiostatics and magnetism
derivation, a one atomic mass unit (a.m.u) electron oeléztron is used. This means that the
dilatons being 5D spacetime waves driven by coherent metric ntiodglare sensitive to both
sides of the dilator coherence.

Since 3D mass — the mass of an electron or proton froBQthaiverse manifold perspective - is
sensitive only to one side of the dilator coherence, the sitleeddilator in phase with the 3D
shock wave universe, a pseudo time-quantization is proposedtiors2.9.

Appendix A contains a brief description of the Hypergeometftahdard Model. It shows that
hyperons and the elements are modeled as longer coherenaesbting 4D deformations.

Nuclear energy is proposed to be stored on sub-coherenténmtang of the fabric of space. A
more detailed description of the model will be presentexivbiere.

A grand unification theory is a far-reaching theory andcihes many areas of knowledge.
Arguments supporting this kind of theory have by definition toeheally scattered. Many
arguments will be presented with little discussion when #reyimmediate conclusions of the
topology or simple logic.
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2 Hyperspherical Universe

2.1 Quantum Lagrangian Principle

A new Quantum Lagrangian Principle (QLP) is defined imgepf dilator and dilaton fields. It
proposes that the dilator is always in phase with theosnding dilatons at multiples ofz2
wavelength. This simply means that a dilator, tryinghtange the metric in a specific region of
4D space, will always do that in phase with all the ottiéators. The fundamental dilaton
wavelength will be called de Broglie wavelength and will ¢f®wn in the section 2.9 to
correspond to the Compton wavelength, since motion along the dadiztion is at lightspeed, of
a one atomic mass unit particle.

2.2 Topology

The picture shown in Figure 1 represents a cross sectidgheohyperspherical light speed
expanding universe. The universe is considered to be crgataddxplosion, but not by a three-
dimensional explosion. Instead, it is considered the re§atfour-dimensional explosion. The
evolution of a three-dimensional explosion is an expanding tmwestkional surface. The
evolution of a four-dimensional explosion is an expandinghtee-dimensional hypersurface
on quantized de Broglie steps. The steps have length eduo the Compton wavelength
associated with the fundamental dilator (one atomic massinit). All times are made
dimensional by the multiplication by the speed of light.

Rise | o " |
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Figure 1. Shows the cross-sectiof Xand XR for the expanding universe. The universe length alaegepresented
by the band. X (or Y or Z) is displayed along the perimetén@tircle. Also shown in the diagranmdigcosmological
time) and radial time projection R.

Definitions:

» Cosmological timed represents an absolute time frame, as envisioned by Neawmtbn
Mach - it is a fifth dimension in the hypergeometricaivense model.
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» The radial direction is a preferential direction in 4D spatteis the radial expansion
direction. This direction doubles as a direction on 4D Spacka projection of the
cosmological time. Since they are related by the expasgiead (light speed), one can
think about the radial direction as the radial time —lzsolate time projection.

» Similarly, T is any other propagation direction and also a projectionagfgprtime, here
called dimensional time. For small velocities withpest to the fabric of space (see
description below), the dimensional time approximately matthes4D direction of
propagation (artan (v/c)~arctanh(v/c)~v/c). This mapslocal frame proper time to a
4D direction of propagation and it is the source of the retativin the theory of
relativity. Different angles of propagation reflect diént relative velocities. Notice that
although this argument made use of a preferential 4D diredtioould be done using
any possible referential frame. Within the 3D space, oneoonobserve the relative
angle and relative velocity.

* This mapping done because of the consideration that a Ldranformation can be
thought as a rotation around the directions perpendiculaofeptime and velocity by
an imaginary angle of arctanh (v/c). On a 4D spacetwmhen one considers a proper
frame of reference, one only travels in time. The addiiba fourth spatial dimension
means also that when one is in one’'s proper 3D frame feferee one is also
propagating along either the directionsPRir rft.

* R keeps a simple relationship with the dimensionalized cagoall time® (identical
module relationship).

» The fabric of space (FS) is just the region of 4D spacé&avaling boundary- where the
3D hypersurface (shock wave universe) stands at any givenltins different from the
rest of the 4D space because it contains imprinted i tifarmations, all particles in
the universe.

» Fabric of space is used in two manners: a) as theyaoaifi-twisted 4D space — pointing
to this traveling boundary-, where local proper time mtop@ t and direction of 4D
propagation points in the radial directid R and b) the subject of deformation.

* Under these conditions one can define a referential frameighstanding still with
respect to the FS while traveling at the speed of lmgltivards radially. This is a
preferred referential frame. Two preferred refeedrftames far apart in 3D space will
recede from each other at the Hubble’s speed (see se&)on 2.

» After the shock wave universe passes through, the 4D spag®srdo it relaxed
condition.

* There are two kinds of deformations in 4D space: commmesand torsion. The
compression is what happens in dilators or particles. Témesent coherence between
two compression deformation states.

» Torsional states are related to absolute state olomafi neutral matter and are defined
by the local tilt of the perpendicular to the FS region luieal by it. The FS can be
under torsional forces in the region near dilators. Tg@newhere a dilator exists will
persist under stress (tilted) as the dilator moves towaregi@n where that stress can be
relaxed.

* Far from matter, there should be only residual torsiaefbrmation due to the
evanescing dilatons. On the other hand, the region of spaere\a “zero spin particle”
or neutral matter exists, the local environment is permbnateformed through
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interactions with other bodies’ dilatons. Deformatiati last until the all the interacting
bodies reach regions where their relative velocity matdedHubble velocity of that
part of the Fabric of Space.

* The angle between Rpj and r §) defines the local FS deformation.
* The angle betweerti (r') and 1 (r) defines the relative degree of local FS deformation.

e *“Volumetric” and “superficial” dilatons are 5D and 4D spaoe waves define in
analogy to volumetric and superficial sound waves. Instéadving pressure or density
modulations as in sound waves, one has metric (or 4D spacke)ations.

* Since the hypersurface is our three-dimensional universesuerficial” dilaton is a
spacetime disturbance that propagates along the FS. Assloz&ro spin dilators will
propagate always in perpendicular to the FS, althoughrtiglyt move sidewise between
de Broglie expansion steps.

* A “volumetric” spacetime dilaton is free to redirect ksvector on any direction.
Associated non-zero spin dilators will be able to fretlgnge their propagation direction
in addition to the sidewise motions at each de Broglie expasgep.

» Dilatons and dilators are used interchangeably in cesifaiations since the QLP requires
the dilatons to always be in phase (surf) the surrounding difizddn

Figure 1 displays one time dimensia@h)(@nd three time projections (Randt’). Each reference
frame has its own proper time projection. This figure abows that the four-dimensional
spacetime is curved, being the radius of curvature given by itiendional age of the universe.
This simple figure eliminates the need for cosmologicastzon questions, considerations about
gravitational collapse or anti-gravitational accelerabf the expansion of the three-dimensional
universe, since the universe is proposed to be four-dimengusabh cosmological time. In
this model, the shock wave hyperspherical universe is cleaitly, circular (radius of curvature
equal to the dimensional age of the universe, that issgked of light times the age of the
universe). It is also impossible to traverse, sinces iexpanding at the speed of ligfthe
Cosmic Microwave Background is assigned to a Doppler gted view of the initial Gamma
Radiation Burst®.

2.3 Origins of the Hyperspherical Expansion

The clues for the creation of this models lies on retgtimnd quantum mechanics. Relativity
states that the energy of a particle with rest massith momentum p is given by:

E=mc2=c /pzmbzcz (2.1)

where m is the mass in motion. This equation has impBsii@ptions which can be brought into
light by considering it a momentum conservation equatioeanasst

p2 =(mc)2 - p2+ mozcz (2.2)

Where P is the four-momentum of the particle in motionth@tspeed of light) traveling such that
its Tparice Makes angle with the static reference framegysener IMplicit in equation (2.2) is that
the particle is actually traveling along a four-dimensiapalce (timed by a fifth time dimension)
and has two linear momentum components:

a) Three-dimensional momentum p
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b) Perpendicular momentumymin the direction of radial time.

In addition, the particle travels at the speed of ligldlong a hypotenuse with an inertial mass m.
Now it starts to become clear that the motion of thagdaris actually in a five dimensional space
(four physical dimensions and a time) and at the speedhtf being the three dimension motion
just a drift. The trigonometric functions associatechveitrelativistic Lorentz transformation are
given in terms of velocity by:

1

cosh@r) == —— (2.3)
v
1=
c
v
sinh(a) == —< - (2.4)
-,
c
tanh@) = 8 =‘_é (2.5)
Manipulating equation (2.2) and using:nbcosbi one obtains:
(me)?= (v P-+ m, 262 (2.6)
(my cosh@)c)2 = (rnovcosh@))2 + m02c2 (2.7)
(2.8)

(mo cosh@)c)2 = (mo sinh(a)c)2 + mOZc2

1V (1 Y[ 1Y (2.9)
(/]Tj _(AxPrmej (ArPrimej

With
1 ¢ de Broglie wavelength for the particle on its own referéname, traveling at the
/TzT speed of light in the proper time projectiodirection.
T
Projection on theprime direction.
1 _1
——=——=-=coshf)
Ar Prime 1
Projection on the xprime direction.
1 _1_.
=—=-sinh(@)
/]xPlime T

Equation (2.9) is the basic equation for the quantizatioelafivity. It describes the motion of a
particle as the interaction of two waves along proper grogection and three-dimensional space.

The A, that is, the projection on thiéaxis of the wave propagating along thexis (resting
reference frame) is given by:
A
L =coshf) (2.10)
TPrime
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A =sinh(a) (2.112)

xPrime

This means that the projected de Broglie time-traveling eagth is zero when the relative
velocity reaches the speed of light. Zero wavelengtrensefinite energy is required to twist
spacetime further. The rate of spacetime twisting vaipect to proper time relates to the power
needed to accelerate the particle to a given speed. €goation (2.5), acceleration in the
moving reference frame can be calculated to be:

. d tanh
Acceleration,,,;,,, =¢° dtanh) (2.12)
dz-Prime
In the particle reference frame the acceleration has @iven by Newton’s second law
. d tanh
Force = M Acceleration,,, _ = Mocz—@) (2.13)
dz-Prime

This means that any force locally twists spacetimé, ot only gravitation as it is considered in
general relativity. It also shows that as the relativeedpeetween the two reference frames
increases towards the speed of light, the required firceccelerate the particle approaches
infinite. The same reasoning can be done for the concommbémtion perpendicular to RX,
resulting in the replacing the minus sign by a plus sign quratéon (2.9) and the recasting
equations (2.10) and (2.11) in terms of trigonometric functiomsopposed to hyperbolic
functions. Rotations arourtX or RX result in a real anglke= arctan(v/c).

Figure 2 below displays the particle as a de Broglie wawllai;\g as a function of
cosmological timed, propagating along R. This is a proper reference frame thlat is, the
particle is at rest at the origin with respect to theitaof space and only travels along the radial
time direction R.

de Broglie time-propagating wave Figure 2. This model shows a de Broglie oscillation as a
| A | function of Cosmological Timé using the proxy of time R.
N\ L/\ }f\ The diagram below represents the same observation
: : from a moving frame of reference (relative velocit
VA VAR VARV A ] ( Y

¢ times tang)):
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- de Brogle observed time-propagating

}"l:f wave in the moving reference frame
P |5
v | 3
| I
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: CARVARTAS
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./x‘
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Figure 3. Projection of de Broglie Wave in the movingrfezof reference.

Energy Conservation of de Broglie Waves:

The total kinetic energy, calculated in terms of de Beogliomenta, is equal to the Relativistic
Total Energy value of a free particle. The total energ\ds” in the proper reference frame and
equal to:

1 n Y (Y| n|(cosh@)* (sinh@)) |_ H? M (2.14)
- MO /1><Prime AtPrime - MO /1t /1t - Mo/lzz' S

in the moving referential frame.

Phase Matched de Broglie Wave Interpretation of a Particle

Let consider a particle as a de Broglie wave. In its osfarential, it just propagates in the
direction of radial time R, as in figure 2. On a movingnefee frame, shown in figure 3, the de
Broglie wave is decomposed in two:

* One with wavelength L. Cojh@) propagating along x
xPrime T
* A second with wavelength 1 = Sm/]h(a) propagating along.

rPrime T

Their nonlinear interaction results in:

Y, (x1)= cos? xcoshé)) cosh? 7sinh§)) (2.15)

* ny2292000@yahoo.com 8



W,(x,7) =% cosh(ji2 (xcoshg) -7 sinhé))) +% cos? (xcoshg) +7sinhé))) (2.16)

A
or two waves propagating in the directionoo&nd e with wavelength equal W Thus
cos

a particle can be described as a phase matched waveggtiogaalong its dimensional time
direction as the hyperspherical universe expands as a funttorroological time.

2.4 The Meaning of Inertia

From equation (2.12) it is clear that inertia is a measefithe spring constant of spacetime, that
is, how difficult it is to twist spacetime. Any changethe state of motion also changes the
direction as referred to the absolute referential frare ®Rhich means that inertia is also a
measure of how difficult it is to locally twist the fabof space.

Notice that Newton’s first equation (equation 2.13) candeast as an equation stating that the
strain on the fabric of space is the same on both projectioown in figure 1.

d tanh@r) dtan(@

dr dr
identical.

) v
R” since tanh@r)ztan(aR)z— and r andt are numerically
o

To obtain the force (stress) needed to create suchia, sin@ needs to multiply the strain by the
area subject to it. In the 4D hyperspherical paradigm, tesnsithat the mass is proportional to
the 3D projection of the 4D displacement volume associsitdxcthe objects (particles).

This identity is used thoroughly during the grand unifmatialculations on section 3.

2.5 Why do things move?

The relaxation of a fabric of space deformation is consiberthin this theory to be the cause of
inertial motion. Two objects would act upon each othertaed distance themselves until their
interaction is vanishingly small. Under those conditions thetance would grow until they
reach their Hubble equilibrium position, that is:

V= Crime * Liubblesqui tibrium (2.17)
_ v*4DRadiusOf TheUniverse

HubbleEquilibrium — C

L

(2.18)

Where it is clear that the Hubble constant is given by:

c

C = 2.19
Hubble " 4DRadiusOf TheUniverse (2.19)

The 4D radius of the universe is shown in Figure 1, arsdeitjual to the age of the universe times
c. At that point, 4D space would be relaxed and theiadce would grow governed by the
universe expansion. Even though matter would be standingittirespect to the FS, their
relative motion would continue at the Hubble speed foréMae fraction of the universe that is
relaxed at any given time and direction can be meastoedthe distribution of Hubble

constants. The narrower the distribution of Hubble constamtsa given region of the

Universe, the more relaxed that regiorNeedless to say, this is the underlying reason for
Newton’s first law. The proposed topology implies that the Big Bang occurreallgroints of

the shock wave universe (or the currently known 3D Univerd@pagtame time. Since matter is
considered to have rushed away from each and every poiré 8Dt universe in a spherically
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symmetric manner, the Hubble constant has to be a constane faverage. Other cosmological
implications will be discussed in a companion paper.

Equation (2.16) might seem obvious but it is not. There aestmpns about why the Hubble
constant is not constant. In this theory it is cléat the Hubble constant relates to the average
velocity in a given region of space and thus it should nat loenstant applicable to each and
every observation.

2.6 Why is the Speed of Light the Limiting Speed

In this model, in a de Broglie universe expansion step, the stirdhdilator can move is one de
Broglie wavelength sidewise, that is, along the spatiattiine (see Figure 1). That would result
in a 45 degrees angle with respect with R.

The proposition of this theory is that this is the realson for Lorentz transformations asymptotic
behavior and that inertia is really a measure of thecdiff to bend local 4D space. In section 2.3
it became clear that they are the same rotation, dhyehe change in velocity.

From Hubble considerations and from examining Figure 1, le& that the maximum absolute
speed igt*c, but cannot be measured because one can never see camgidchg beyond one
radian in the shock wave universe.

2.7 Hypergeometrical Standard Model

A new model for matter is proposed. In this initial motled elements, protons, electrons and
neutrons and their antimatter counterparties are recastiag derived from a single particle.
This particle is expressed in geometrical terms as beaoerence between two 4D deformation
stationary states from a rotating 4D double potentidil vhis coherence is called a dilator. As
the dilator oscillates between sides of the potentidll Wereates a traveling modulation of the
metric or 5D spacetime waves or dilatons. Spin is modeledsan intrinsic degree of freedom,
but as an extrinsic tumbling or rotation of the dilat&ince the dilaton frequency is defined
just by the gap between the fundamental dilator statest frequency does not depends upon
the mass of the dilator Dilatons travel through the 4D space. 3D projectionskaoavn as de
Broglie matter waves. This is an important conceptesencorollary is that a monochromatic
(same velocity) flow of electrons will produce a coherentstah field, superimposed on the
dilaton random black body background. This will be used ttagxphe double slit experiment in
the Conclusions section. Planck’s constant is the conneotimeen the 3D dilaton projection
wavelength and the particle 3D linear momenttanck’'s constant ensures that for the 3D
observed mass and velocity, the de Broglie wavelength wntlatch it fundamental dilaton 3D
projection. Mass is considered to be proportional to dilator maximunvelDme. Calibration is
made to replicate Gauss’ electrostatics law, Newtoresigtional law and Biot-Savart law of
magnetism. Since mass is proportional to a 4D volume and ealepends upon lengths, which
are Lorentz invariant , the 4D-mass volume representatiafso Lorentz invariant. 4D-mass is
defined as being the total mass or 4D volume displaced osaillation cycle. Since the dilator
oscillates between states corresponding to an electrora grdton, its 4D mass will be one
atomic mass unit. 3D-mass is the mass or 4D displacememhegierceived in the 3D Space at
given phases of the de Broglie expansion.

Dilators with spin zero are modeled to couple with supetfiwave, and thus their position
changes from one de Broglie cycle to the next just by the dispdategoverned by a new
guantum Lagrangian principle. Its propagation directiortiooas to be perpendicular to the 3D
universe hypersurface. Dilators with non-zero spin are mddeleouple with volumetric wave,
and their position changes from one de Broglie cycle to the mektby the displacement
governed by the Lagrangian principle. In addition, its propagatirection is redirected by the
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angle covered by this transition. Since the change in &gdkfined with respect to the last step
k-vector, charged particles are to sense a much higlosiesation than zero spin particles
(matter). This is the proposed reason behind the strength diffence between gravitation
and electromagnetic Forces.

2.8 Cosmological Coherence

The coordinated actions of dilators implicit in the pra@bsagrangian principle mean that even
though the dilator is a 5D spacetime wave generator it behas/es wave, thus implicitly
replicating wave behavior. Its position is determinee@ach de Broglie step according to the
local dilaton environment.

The concept of 4D spacetime deformation coherences generaies Ws created in analogy
with electromagnetic waves being created by electronicrenbes. In the case of spacetime
coherences, the coherences for the fundamental dilator (pelstcinen dilator) are never
dephased. Dephasing would result in proton or eleadsmay or disappearance. The states
corresponding to the proton and to the electron are consitebedthe ground states for each one
of the two wells, thus they cannot decay further, only depha

All matter in gravitational and electromagnetism studie® inendeled are composed of protons,
electrons and neutrons, thus are composed of this fundanulatr. Although current
understanding of charged particles associates with theravéagional mass, their gravitational
field could never be measured. If it were to exist, théctric field would be 16 times larger
than their gravitational field.

In this model, charged particles have no gravitational feft;e in this model there is only one
kind of interaction and two kinds of responses.

The Quantum Lagrangian Principle means that all mattarged or not, is synchronized with
the surrounding dilatons, thus generating a cosmological coleerenc

This idea of a cosmological or macroscopic coherence raegrh unexpected but it is built-in in
the concept of field. Fields are constructs derived fréectr®magnetism and gravitation
equations. In a purely geometrical theory, which has bleengoal of many scientists and
philosophers for thousands of years, there should be only adestructs: space, space wave
(metric modulations), and local and global symmetry rulegulan and linear momentum
conservation) adapted to the appropriate constructs. Theuéls't be mass or charge in a purely
geometrical theory, only displacement volume and phaseurriReg to the concept of fields,
when one consider gravitation/electrostatics to be amsxte properties of mass/charge, one is
implicitly adding the corresponding wave amplitudes within an izitpbeometrical theory
without regard to their phases, that is, fields imgierences. This is a fine point that has been
missed since nobody planned to eliminate the concept &6 arad charge to build a geometrical
theory. Einstein’s gravitation theory used mass tordefgpacetime. Kaluza-Klein also used
mass to deform spacetime and created a compact dimeositore the electromagnetic fields. In
this theory, coherent dilatons controls dilators motionsainmutually consistent cosmic
symphony.

Figure 3 displays two inertial systems with the sanigirorSystem with distinct origins would
have an additional phase-shift due to the retarded pdteméeaction. This is the reason why all
the waves in a multi-particle body can have their amplitadeled together, as opposed to having
their amplitudes averaged out to zero due to a random pélasienship. It shows that a particle
state of motion does not modify its phase relationship with expanding hypersurface (3D
Universe). The particle is always phase matched to gieoféhe universe. This is the meaning
of physical existence. Our concept of existence sedban interaction. If a particle had a de
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Broglie wavelength different from the one of the fundamedikltor, its interaction would
average out to nothing. No interaction means no matexiatence. A neutrino is an almost
perfect example of this pattern — it still interactstéeli The phase matching condition implies
that the entire universe is in phase (lived the samebeu of de Broglie cycles) as it propagates
along the radial direction R. This also means that theewse is thin along the radial direction of
propagation (much less than one de Broglie wavelength thin).

The number of de Broglie cycles a particle passes tugh is independent upon the anglea
(relative velocity). This means that any dilator of a givertype is always in phase with
another of the same type, irrespectively of its trajedry through the universe. It also meansg
that protons, electrons, neutrons created in the dawof the universe kept the same phas
relationship with all the other protons, electrons and rutron of the universe throughout the
ages. The same is true for any particle created at anynte. De Broglie wavelength, phast
and intensity are properties shared by particle classes

(4]

117

This coherence is essential in creating a quantum tgraélveory and it is essential to the
hypergeometrical theory. In fact, cosmological cohereneehigpothesis and a corollary of the
hypergeometrical theory, because one could not construct a tgeaiméheory without a
cosmological coherence due to the extensive property of gtiamil, electrostatic and magnetic
fields.

2.9 Quantization of Time and the Fat Electron

The theory makes use of a fat electron, that is, a @mei@mass unit electron in the derivations
on sections 3.1 and 3.2.

The derivations are done in the 5D spacetime and yield tteleaation for a single particle
subject to one kilogram mass or to one kilogram of charggic@&lthat acceleration is not force.
To obtain a force, which is a 3D concept, one has to mubipla 3D mass. To understand why
one would use a one atomic mass unit electron, and whateaB8btand 4D masses, one has to
see the process in 4D. First one needs to understand neutagriadéave some representation of
the electron and proton 4-D deformational states.

The hypergeometrical standard model for the neutron decaggsr@&cshown next:
neutron -> proton + electron + anti-neutrino
Where the 4D deformation states are given:
(2/3,-1/3,-1/3) -> (2/3, 2/3,-1/3) + (0,-2/3,-1/3) + (0,-1/3, 1/3) (2.20)
respectively.
Conversely:
proton + electron -> neutron + neutrino
(2/3, 2/3,-1/3) + (0,-2/3,-1/3) -> (2/3,-1/3,-1/3) + (0,1/3, -1/3) (2.21)

The representation of the neutron decay is presented hete glstwcase how one thinks about
nuclear chemistry in the hypergeometrical universe framewdrke “quark” numbers are not
meant to be considered the quark composition of the pertiltl is an equation of 4D volume
conservation and the numbers represent the three axifideoiga 4D ellipsoid of revolution.
Negative numbers just means that they have opposing phales total 4D volume of all
particles in the universe should add up to zero. Any padarebe described through these types
of equations and that will be discussed elsewhere. Nittateno number was given to the fourth
dimension. There is no mentioning of the residual lengtiheffourth coordinate for simplicity,
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but it is certainly smaller than the others, thus the tiegutkinny profile when the dilator is
rotated by 90 degrees. This assignment was done considerilayvdst 4D volumes or lowest
numbers, the numbedNE can be decomposed for representing the nuclear reactiotraime
decay).

This is clearly unorthodox, since the electron is not suppwskeave a quark composition.

Sl 0.5 ERectiran Spin -0.5 Proton
0 n in ir dn 1] 4 2n an 47
|

e . @

3 1] ‘\:
In &= N in a
an EJ_} 7 )

= =3 4 P N

T T i

o (@ o(8)

Figure 4. The figure above show an electron-proton dilatat tumbles during two de Broglie wavelength universe
expansion, with the two possible initial phases. The lighir scheme corresponds to an electron (proton).

The red dot indicates that the coherence is on the praden(2/3, 2/3,-1/3), while the green
rectangle indicates that the coherence is on the electro(0sigi3,-1/3). Spin has been modeled
as an extrinsic rotation perpendicular to RX. Spiri (id) means that the dilator performs half
(N) rotational cycle for each de Broglie expansion stepicHdhat the representation of spin as a
4D rotation is distinct from orbital momentum L and total Mwrtum J. This is a four-
dimensional space theory and one has to have angular momeatgervation in four
dimensions, thus the rules for total angular momentum oaatsen are valid.

Orbital momentum L and total angular momentum J are 3D caneeyt will result from the
projection of the equations of motion solution on the 3D hypfrser Quantum mechanics
replication is outside the scope of this paper. The behestpired by the quantum Lagrangian
principle has the similar traits to the Bohr model. If onasiders that in the prescribed QLP 4D
trajectories, the electron riding the 4D dilaton wave wilto ride its 3D projection -the
corresponding de Broglie matter wave- then it becomes clestr QLP will immediately
reproduce the Bohr hydrogen model and more.

2.9.1 3D and 4D Masses

Now one can define the 3D and 4D masses. From Figure 4 |gaistbat what distinguishes an
electron from a proton is a rotational (spin) phaseis Means that our 3D interactions (material
existence) support a pseudo time-quantization or intemhittéeraction on quantized time steps.
Thus 3D masses are the masses one observes at de Broglieoexpaases 0,7, 4x.... Itis
worthwhile to notice that on the de Broglie expansion phase¥r, 5x.. (when the dilator
character changed totally and the 4D volume reaches a ma¥ithe 3D projection is minimal.
In the case of an electron, the de Broglie expansion phaseresponds to a skinny or laying
down proton (nothing to grab). In this work, we are not ptesgithe equations of motion of the
4D tunneling rotor, since they are not necessary for therstateling of the physical model.
They are not needed either for the proposed grand unificdtemmy. One only needs to know
that 4D volumes are associated with electrons and pratmhshat electrons and protons are the
two sides of the tunneling system. One also has to kemmuohthat the 3D projection of this 4D
volume is proportional to the corresponding 3D mass or simpticigamass. The derivation of
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3D volumes from 4D volumes is done through simple localéSem projections, thus are trivial.
The detailed shape of these states also doesn’t nattid discussion. One only needs to know
that the thickness (radial dimension thickness) of thesesseamuch smaller than the de Broglie
(Compton) wavelength of the dilator (one a.m.u. particle)nderstand that when the tunneling
rotor (dilator) is rotated by 90 degrees, it should shownech smaller volume from the
perspective of the 3D universe.

What would be the meaning of a 4D Mass?

Remember that in a geometrical theory, mass has teldd to a 4D displacement volume.
From the point of view of four-dimensional waves being gardrby coherently located dilators,
it doesn’t matter if the proton or electron are standing upying down, the 4D volume is the
same. This means that the 4D mass of an electron id tmubhe 4D mass of a proton -
approximately one atomic mass unit. One atomic mass unéspands to a standing-up proton
and a standing-up electron which is the exactly the mass loydrogen atom. This is an
approximation because of the relativistic shrinking of volueea function of relative motion.
The correction factor should be, in terms of 4D volureesial to (standing-up electron + laying-
down proton)/(standing-up electron + standing-up proton). In etbals, a standing-up electron
(proton) has a different perceived 4D volume than a laying-delectron (proton). This
correction factor should be related to the electron ggpratic ratio. From there, one should be
able to derive an instantaneous tangential speed. Fooka&mpleteness, | will present briefly
the other relevant particles:

Spin 0.5 Electron Spin 0 Neutron

i i n im 4 (] T im in 4

I E‘: 2 @
T4 T L®
0 _(E\ 0 _&:9\

Figure 5. The left (right) scheme corresponds to a spinhalifi€lectron (spin-zero neutron).

A zero spin neutron is just a combination of the two dilatdational states such that the total
angular momentum and charge is zero. Its physical meamniagransition state in the nuclear
chemistry reaction described in equation (2.21). It is,allse closest representation to the
archetypical gravitational particle. In this theoryeattons and protons join to form neutral
matter. Neutral, zero spin matter is the matter shatvs only gravitation. Figure 5 shows how
the rotating dilator would interact to create thidestalt is shown to showcase reasoning behind
Hund’'s law. Hund's law states that particles should fpais of zero spin, that is, one electron
of spin +0.5 joins another with spin -0.5 in and electrontak This is supposed to have a
lower energy than if you put each electron by itself irheabital. Figure 6 shows a spin -0.5
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neutron, the only one observed in nature. It seems that the nastaowhole is rotating, but this

corresponds to a combination of a spin +0.5 proton with a $pi5 electron. Since this

combination is the only one observed in nature, it should niegiiit has higher energy or higher
4D volume. Remember that one is considering the reacti@vanse, that is, one is considering
adding one electron to a proton to yield a neutron and amzuan endothermic reaction.

The difference in energy or conversely 4D volume is the ethiteutrino described in equation
(2.21). The neutrino also carries the extra angular momentum

Figure 6. The figure above shows an electron-proton dilator
dimmer (neutron) as it tumbles during a two-de-Broglie-
Spin -0.5 Neutron wavelength universe expansion. The scheme corresponds to
0 = an In - spin-minus half neutron.

If one adds a Spin -0.5 proton to a Spin +0.5 electron
4rc @ you get a Spin 0 neutron, which subsequently decays

and emits a neutrino. The neutrino corresponds to

. the transition from spin-zero to a spin-half neutron.

/\5 - Since one would expect that the change in volume
between the two states to be minimal, the neutrino is

e

k\d_# expected to have a lower tunneling frequency and
I Eg thus being non-interacting, in fact, very little

. (_&);\l interaction, massless, chargeless and thus

immaterial.

Normally, one only speaks of spin projections along
the 3D space directions. Since one has a physical modeuoftding 4D dilator in a 4D space
one has to define a direction of motion. Negative andigespins are assigned to clockwise and
counterclockwise rotations to keep angular momentum ceaisan in the 4D space.
Antiparticles differ from their counterparties just byl80 degrees dilation phase shift. Other
nuclear chemistry reactions should have similar reprasamtheing the only difference the
dilator coherence.

2.10 The Meaning of a Charge

From section 2.9 it becomes obvious what is the meaninglwdrge. It is only the in-phase sign
of the dilation. A proton is positive because it is dilededh proton — it has proton 3D mass or
proton 4D Volume, when observed by the shock wave universan#éiwproton would have the
same 3D mass but the 4D displacement volume would be negh#t/es, the modulation in
metric had the opposite effect on 4D Space. The differandD Volume on specific phases is
why a proton and an electron do not annihilate each,abkeato a proton and an anti-proton.

3 Force Unification

3.1 Quantum Gravity and Electrostatic Interaction

Let’s consider a body and a particle interacting through tber-dimensional waves. The body
will always have a kilogram (of mass or charge) and th&cpamwill always be a one a.m.u.
(atomic mass unit) particle (~neutron). For the grawii interaction, this particle will have
zero spin, while it will have spin half for the eledtatic interaction. Although the four-
dimensional wave interaction is taking place on the hypeisidha four-dimensional expanding
hypersphere, one will make use of cross-sections to cedaunt@rference patterns. Interference
is considered on each de Broglie expansion of the hypersphanigatse. Notice that spacetime
waves and their sources will be described in detail in arpaipthis series. One can briefly
describe the source of waving as a four-dimensional paifficle-dimensional ellipsoid of
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revolution or particle X for simplicity). The X particlese characterized by four axes lengths.
Three axes lengths correlate with the quarks composifiomatter. The fourth-axis always points
in the radial time direction. Needless to say, differgnarks (axis lengths) and different
rotational states around the four axis will be sufficientmaps all known particles (photons,
mesons, neutrinos, etc). Volume (mass) tunnels in an otlieothree-dimensional space for
spinning particles (particles with non-zero spin) and outimtowards the radial time dimension.
Spin is considered to be a special rotation, since tia¢ion axis is perpendicular to radial time
and one of the spatial coordinates. That gives spinning aatiffeffect; it brings the particles in
and out of the fabric of space, thus allowing for a realgminof the k-vector of associated

spacetime waves. Let's consider the interaction througloalimensional cross-section (XT3.
Particle one (one a.m.u “zero spin neutron” or fat electsge)on x=0, while particle two (the
body of 1 Kg) sits on x=R The four-dimensional dilatons are embedded in a fifth diroansi
(cosmological time). A position in this space is definedheyfollowing vector:

ra
r.g
Fr={ry
r
(0)

using director cosineas, 3 andy. (3.1)

At time zero, the positions for particles 1 and 2 arerglwe

0 R
0 0
r=lo| and R=|g (3.2)
0 0
0 0
After a de Broglie cycle, one has these three vectors:
0 r R
0 0 0
nA)=| 0| adr=lo| and R=|g (3.3)
A A A
A A A

r,(A,)is the unperturbed crest of the four-dimensional wave oictad after a de Broglie cycle.
r is the position of the same crest under the influehpaicle 2.

The k-vector is given by:

100 0 o1 1
201000020 a4
k=g k/="0 01 0 0|0|=7]0 (3.4)
ij A A
000—10% —11
000015 E
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Where gij is the local metric of the five-dimensional space. Agawmsmological distances

would require a further refinement and the usage of a raai+hoetric. This is not required in the
calculation of near-proximity forces. In the derivation of Biet-Savart law, gij will be

rewritten with regard the corresponding non-zero relapaeds. Notice the % phase dependence
on k-vector, corresponding to the fifth dimension for a bplft fat electron.

And

100 0 0y1 1

010 0 0|0 0
3 (3.5)
k=?"lo 01 0 0l0]=? 0

B P

000 -10]|1 -1

000 0 1)0 0

for a “static zero spin neutron ” forward time travelwgve. Notice that the dilaton and the
dilator are treated as one due to the QLP. Where

* N=1Kg of Matter[11000 Avogrado’s Number=6.0221367360E+26 particles of type 1.
* A;0h*1000*Avogrado/(1 Kg x ¢)= 1.3310E-15 meters ( in the MKS system

*  A=AkgUh/(1Kg x ¢)= 2.2102E-42 meters ( in the MKS system).

*  Ggravitaionais the gravitational constant = 6.6720E-1%Kyg™.s?

» Single electric chargel(6022E —19Coulomb).

* (e is the effective value of the single electric chargbarge divided by a corrective
factor 0f1.004145342= 1.59556231E-19 Coulomb

«  g=permittivity of the vacuum = 8.8542E-12.8".m? (MKS)

Starting with the standard MKS equation for electrast@irce between two one Kg bodies of
electrons (one a.m.u. “electrons” or “protons”) = x Coulondme obtains:

F

_ 1 (xCoulomb)? 1 ( N 1Kg * (g, * Coulombs* per * particle)?
Fleosale A,  1meter? 4, | 1Kg Imeter 2

2

2 2
1 (N . 1K
Feiectrosatic = ( (qe* Coulombs* per * parUcIe)j &

4re, \ 1IKg er
Gecronatic = #(N q,) =8.2979521& + 25 (3.5)
0
Seisrosme - 8-29795218+25 _, 1369785 + 36 (3.6)
GGravitationaI 6672E _11

The dilaton for a single particle can be represented by:

cosf.1)
1+P.f (kg7 =Tg)

W (%Y, 2,7,P) = (3.7)

where
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* || means absolute value
o 1 (k1) =6lkyr-27)k, ]
*  Wheref is the Heaviside function.

* P (absolute value of the phase volume) is 3.5 for a pamith spin half and 3 for
neutral matter. The meaning of P is that for one de Rreglivelength traversed path by
the hyperspherical universe, a propagating spacetime wawedsgiang by a factor of
P2r (7rtfor charged particles andtor neutral-zero spin matter).

Similarly, for a 1 Kg body located at positiEﬁ

M.N.cosk,.(R-F))

Volxy 2t ) = o R=T)

(3.8)

where the effect of the 1 kg mass is implicit in thevéctor and expressed by the factor N. The
wave intensity scales up with the number of particles @ne kilogram of mass has 1000 moles
of 1 a.m.u. “zero-spin neutrons”, os||k 1000.Avogadro. {keN. |k|, where

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

* M=-1 for neutral matter-antimatter interactions or eazharge interactions

To calculate the effect of gravitational/electrostasittraction, one needs to calculate the
displacement on the crest of each particle or body wave dugdmction with the dilatons
generated by the other body.

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

The total waveform is given by:

cosf.F M*N
wtotal (x,y,2,7,P) = kl ) + (3.9

C1+P.f (K, F-Tg)  1+P.f (Kp,R-T)

The term f(RZ, R-T) contains the treatment for retarded potentials, busifoplicity we will

neglect differences in dimensional time betwe@nand T . Equation (3.9) is the one and only
unification equation, that is, it is the four-dimensionaveaquation that yields all the forces,
when one consider four-dimensional wave constructive interferdénshows that anti-matter will

have gravitational repulsion or anti-gravity with restp® normal matter. The derivative fgk is
given by:

Ipy(xyzr. @) . 2 (3.10)
ox r=) kl

(P (ky.F —1g)) =0 due to‘lzl.(r—r‘OX << o1

Similarly
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0Yo(%.Y,2,1,¢) ~ N*M (3.11)

X lr=py  PkyR?

Solving for x:

N  _A’AN*M

x=— ] - g (3.12)
Pk,’k,.R?  P(277)’R?

There are two regimen of spacetime travel and éineydepicted in Figure 7 below:

Figure 7. This figure shows the geometry of a surface boartitlp. This

is a X versust cross-section of the hyperspherical expanding universe.
Notice that the two circles represent a one de Brogimamsion of the
hyperspherical universe.

At each de Broglie step both types of particlesqzend non-
zero) change position by the same amount x andiifates a
change in k-vector direction. The difference ighwivhich
referential that change in angle occurs. In theecaf
volumetric waves (non-zero spin particles), theektor is
allowed to change by the angte, while in the case of
superficial waves (zero spin particles), the k-seathanges
just by the amount given ko since its k-vector has to remain
perpendicular to the fabric of space. Ta@gng given by targ,)
=x/A; or by tan@o) =x/A1*( A/Ro) depending upon if the interaction is such that plarticle k-
vector shifts as i, or it just acquires the radial pointing direct@as ina,. A further refinement
introduced by equation (3.13) below introduces \e&ell®f local deformation of the de Broglie
hypersurface or fabric of space. A change in amgleorresponds to a much smaller angle
change between the radial directions (by a fak{iR, = 9.385E-42, with R(circa 15 billion
light-years) as the dimensional age of the UniyerShe experimental spacetime torsion due to
gravitational interaction lies someplace in betwéeand 13", thus showcasing a level of local
deformation of the fabric of space. From figur@fie calculates taaj as:

tan) = X o= /11/172;\'
A P(2n)’R?

(3.13)

Where 9.385.10% :/R]zgagl and M=1. It will be shown that the upper limitvalid for

charged particle interaction, while the lower limibdified by a slight deformation of the fabric
of space will be associated with gravitational nat¢éion. For the case of light, one has the
following equation:

tan@,) =1 (3.149)

That is, light propagates with proper time proj@atpropagation directionat 45 with respect to
the radial time/direction. To calculate the denwatof tan () with respect ta, one can use the
following relationship:
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0 tan@,) _ A,N

—tan@,) = (3.15)
or ( o) /11 P(Zn_)s R2
Acceleration is given by:
0 c’A,N
a=c?—tan@,)=—=— (3.16)
a7 2"0) P(2n)°R?

To calculate the force between two 1 Kg massesQ1f6les of 1 a.m.u. particles) separated by
one meter distance one needs to multiply equaBdibf by 1Kg (N particles/Kg* 1KQ):

2
(kg )* A" (1:29 J (kg )?

F = GCaIcuIated (6) 2 =- 3 o > (317)

(Lmeter ) P(2m) (Lmeter )
Ford=1 and P=3.5 one obtains thedsostaid 3.5).

cz(l:zl J/ll
G (0 =1)= —229 ) =829795218 + 25= Gy ryommc (3.18)

P(2r)

Where one made use ®»=NA, and considered the absolute value. It is imporizmotice that
the derivation of the &cuaednever made use of any electrostatic property ofiwayg; charge etc.

It only mattered the mass (spacetime volumetriomedition) and spin. Of course, one used the
Planck constant and the speed of light and Avodadromber. By setting =1 one recovers
the electrostatic value of G!

To analyze gravitational interaction, let's consittat Hubble coefficient measurements estimate
the universe as being around 15 Billion Years aldl@18E26 meters radius. To obtain the
elasticity coefficient of spacetime, let's rewride (A1/Ro)¢ on equation (3.17) and equate the
GcalculatedtO GoravitationafOF two bodies of 1 Kg separated by 1 meter.

N
CZ(JA
2 1 2
F=G _ 66720 E-11_WKe) ___\1Kg) " 4, . (Kg) (3.19)

— — 21
Gravitaion al (1ana- )2 P(Z]'[)S RO E (1ma' )2

Where P =3 since we are considering a spin-zeeoaation. Solving fok:

3
<t - P(Z]T) ROGGravitaion a - g567 X104 (320)
2 N |y2
1Kg )t

If we consider that the force is given by mass simeceleration:

20tan@) _ My, Ay £x

F = mMassaX = mMass aA /121 RO (321)
m. c2 . 2
= M=t g = My 270 Uriverse | ¢ (3.22)
AR,

The natural frequency of spacetime oscillations is:
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2
G . _ 1 % _ (3.23)
Q =— =32.14KH
Universe o /]190 Z

Notice that this is not dependent upon any masses. fitaldse the best frequency to look for
or to create gravitational waves. Of course, Hubblestefi considerations should be used to
determine the precise frequency from a specific region ofinheerse. At last one can calculate
the value of the vacuum permittivity from equations (3rig) €3.18) as:

_ 7m*Ng .’
=7 e

= 8.85418782 E -12 (3.24)
c°A,

0

Not surprisingly, there is a perfect match betwdworetical and experimental (8.85418782E-12
C%N™.m?) values. The correction factor used to calculageeffective charge per particle is due

to the effect of non-zero spin on matter, thusteelato the particle gyromagnetic ratio. It is

important to notice that this derivation don’t @s®/ parameterization. The “gyromagnetic ratio”

and the “FS elasticity” are predictions of the ttyeavhich uses only electron charge, speed of
light, Avogadro’s number and Planck’s constanteiate it to non-hypergeometrical physics.

The complete gravitation equation is given by:

F

C{l::l j)ll p)
Gravitaional — 2 3 — ranz (325)
P(2r) R | R

Quantum aspects can be recovered by not using fast osdikan approximations. It is also
important to notice that equations (3.8) and (8&) be used to calculate the interaction between
any particles (matter or anti-matter) or to perfayuantum mechanical calculations in a manner
similar to molecular dynamic simulations. The quamtcharacter is implicit in the de Broglie
wavelength stepwise quantization. It is also naktic in essence, as it will become clear when
one analyzes magnetism next.

3.2 Magnetic Interaction

The Derivation of the Biot-Savart Law

Let's consider two wires with currentsand j separated by a distance R. Let's consiglen ithe
element of length dlas the result of a moving charge of mass of 1Kigbélectrons (one a.m.u.
electrons). This is done to obtain the correctisgdhctor.

Without loss of generality, let's consider that tlistance between the two elements of current is
given by:

1 0
1 0
g=R|q{|zpf and r =0 (3.26)
V3 0 0
0 0

The velocities are:
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a, a,
B B,
Vi=v| and AR ARZ (3:27)
0 0
0 0

Due to the spin half, one has after a two de Broglie cycles

v R
jé.(1+éa2\@) % .
r v R
. \/g( A and 5_|v3| and = 0 (3.28)
- "I R
L-(l"'ﬁyz\/é) = 2A
NI V3 1
2M, 2), 24
24 24

iy

1

Since one expects that the motion of particle 2 will produdeag on the particle 1 along particle
2 direction of motion.
The figure below showcase the geometry associated wité tivescurrents.

Figure 8. Derivation of Biot-Savart law using spatetivaves.
Notice also that the effect of the % spin is to slow domenrate of phase variation along the

dimensional timea in half.

In the case of currents, the velocities are not reléiivisnd one can make the following
approximations to the five-dimensional rotation matrix otrimecosh¢) Il and sinhg,) Ovi/c
where vis the velocity along the axis i.

The k-vectors for the two electrons on the static ref@drame are given by:
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: 1. (3.29)
v, ra —=ta—= :
1 0 0 -at ot NER
\(/: Jﬁ i+,8ﬁ
0 1 0 -g1 ot B e
=21 & Bleam 1, v
kl/llo 0 1 —ylfloE A N
M _,% _,4 L o Leg eyt
"o AL onl 1 01 c ¢
0 0 0 0o 1| 2] 1
‘ 2
Similarly:
1.2
\/§+0’2 c
1 Vo
ﬁ""gZ? (3.30)
- 2
k, == 1,2
2 /12 \/§+y2 c
a2 g V2, V2_
Ay P21
i 2 J
The wave intensities dt are:
coskq.r
Y, (X,y,2,1,®) = E(l_) = (3.31)
1+P.f(k1,r—r0)
M.cosk,.(R-F
Y,(Xy,2,1,®) = & (R=1)) (3.32)

1+P.f (IZZ,I?—F)
Where N= 1000 Avogadra,;= de Broglie wavelength of a one a.m.u (atomic mass unit)cfgrti

A,=de Broglie wavelength of a 1Kg particlaéz/N.
Now one can calculate:

1.V ' (3.33)
Em’l? . v, 5
—.(+—=a,3)
%"'ﬂlvl \/é VC 2
Cc r 2 \/* O
—.[+= 3
TEA= I OOUS ARG N LR AN
kl' o7 ) \/§+ylc r Vo A c c c2
1 Nt e 22O L
Vi Vi Vi J3 c
—o—pn |l 0
C C C
1 0
2
_ V,R V,R V,V (3.34)
kl.riz—”h 17,727,172 o
4 c ¢ 2
iR V.RP L\ 3.35)
o \_2nl. ViR VR ViV, ). (
Ok, (F —1,))= Dk, F )= < 1+ —+ 24—+ R
[k -ro))=liq 1) {{ el
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O(P. (ky,F~Tg)) 0 due tolk {r~1g
Similarly:

X<<2TL

1 +a Vo
V3 2c R_Ta\2
T et
R, R 25,03 o
c (Bor)= 2T 1. % J3 3 2 _omR(, VoR
k2'(R_r) - ﬁﬂ/z? R 1 _T :|_+T
2 = —(1+—y2f) 2
- Lz_ﬁ V@_y V21,4 NERYE)
2 P V2 0
1 0
2
1 Vo
— +ag.-<
\/5 2C \/’
— (+<2a,\/3
\/1§+ﬁ V2 \/5 (1 a2 )
2¢ .
—= [3\@) V.R).
0(f (k,R-1)=2" 1,,% \@ 2 2w ol s
G 23| ‘2l ¢
0252, 2] Rt
2. P22, o
1 0
2
Hence:
O(kq. F _

1+P.f (ky,F -Tp)
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Where non-velocity dependent and single velocity dependent comnbutrhere neglected due
to the counterbalancing wave contributions from static pefyticharged centers.

The force is given by: )
- _20tan@) _ 2 r /12 ([Vl V)| ) R _ ?22’\33% ([0"1 D(dl‘zmlfe)].@)g (3.45)

or

Where one took into conS|derat|on that a particle with balhhas a cycle of 2, instead of\;.
The Biot-Savart law can be written as:

dF = Mol o, (dll.dI2)3>‘<12 (3.46)

amr | X0, |
Comparing the two equations one obtains:

A

Ho _ % (3.47)
Ar (277) de“P
Thus

A2 (3.48)
Ho=—"5"5— :

2ﬂ2qe2P

From equation (3.24)
_2Pm’Ng.’
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Thus

A 2Pm%*Ng.> 1
Uy.Eq = 2 9. == (3.49)

2P7%q2 A
Thus one recovers the relationship betwegands,.

3.3 Grand Unification Supersymmetry

As the dimensional age of the universe becomes smallereliitdse strength of gravitation
interaction increases. Conversely, one expects thieamiverse expands gravity will become
weaker and weaker. This and the four-dimensional light sgepdnding hyperspherical
universe topology explain the acceleration of expansion withmiineed of anti-gravitational
dark matter.

For gravitation the spring coefficient is given by:

2 4
m c”~ 8.56610 " A
F=m Oa =m 2 0tan@) _ Mneutron Ly x (3.50)
neutron —“x 'neutron” g2 124 Ry g

Similarly for electrostatic interaction, one has:

2
_ Oa =m 20tan@) _ Mneutron® , _ (3.51)
neutron X neutron oA /121 e
Ky 856604
Thus 9 =2 71 (3.52)
Ke Ro

Thus when Rwas smaller thar8.566l04 timesA; (3.8E-19s), gravitational and electromagnetic
interactions had equal strength. They were ceptamdistinguishable when the radius of the
universe was one de Broglie wavelength long. Thestisn is called Grand unification
supersymmetry, because condition (3.52) plays tie of the envisioned group theoretical
supersymmetry of the grand unification force irufettheories. Of course, it has a geometrical
interpretation. At that exact radius, an elagpigrey constant of the fabric of space allows for a
change in the local normal such that it is paratiehe redirection of k-vector of a freely moving
dilator. This is not what most scientists in thigld expected but science is not about
expectations.

4 Conclusions:

The hypergeometrical theory, a model that consiteesinterference of four-dimensional wave
on the hypersurface of a hyperspherical expandnnggetse was introduced.

The complexity of the present description of theverse in our sciencé8is assigned to the fact
that one is dealing with four-dimensional projen®f a five dimensional process. Our inability
to realize that made the description unnecessawityplex.

These are the ingredients for a new and simpledtation of Physics:

* A new quantum Lagrangian principle (QLP) was pregbs
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* Quantum gravity, electrostatics and electromagnetisme veerived using the same
equations (QLP), same framework. The theory is inhisrgoaintum mechanical.

* The quantum version of this theory is readily achievedigystliminating the high mass
or short wavelength approximation on equation (3.9). It iSdrithe scope of this paper
to implement hypergeometrical universe quantum algorithmis.a fully geometric
theory, there are no energy or mass quanta. Motion isigedrty the QLP. All the
other quantizations can be recovered from that.

* Two fundamental parameters of the universe were calculaded the first principles
(permittivity and magnetic susceptibility of vacuum).

* Biot-Savart law was derived from the first principles.

» Grand unification supersymmetry conditions for the time wlhidiorzes were equal were
derived from simple geometrical considerations.

» The fabric of space can be considered to be the regiotisdiypersphere where the
normal to its local space is pointing in the radial dimcti Any region where that
happens has a distinct and yet undistinguishable characisrdistinct because it is
pointing in the direction of the universe expansion, but imdsstinguishable within the
four-dimensional (relativistic) perspective. All refece frames are equivalent within a
four-dimensional perspective. They become distinct but nobhglisshable under a five-
dimensional analysis.

* The natural frequency of spacetime oscillations is ddrivde 32.14 KHz.

* Mach’'s non-local gravitational interaction explanation foertia is replaced by a
hypergeometrical local fabric of space distortion argume

* Mach's and Newton’s absolute times are assignable to timeobtagical time. That time
is absolute but can only be measured by observing the expansienfotir-dimensional
hyperspherical universe.

* 3D and 4D masses were defined in terms of 3D projectioas4® volume at specific
phases of the hypergeometrical universe expansion 4D massesh& corresponding
mass within a de Broglie expansion cycle

* Pseudo time-gquantization was proposed.

* A fundamental dilator corresponding to both the proton aedetectron was proposed.
Particles were modeled as coherences between two 4D défmnnstates of a rotating
4D double potential well.

» Dilatons from the fundamental dilator were proposedddidgiht speed traveling metric
modulations generated as the dilator tunnels from one stéie tather, thus changing
character from electron to proton and vice-versa. Anttenavas proposed to be the
same dilator just with a negative phase.

» Since all non-exotic matter (elements, electrons, nesitnorotons, anti-elements, anti-
electrons, anti-neutrons and anti-protons) were proposéxk toomposed of the same
dilator, a cosmological coherence is derived.

» Exotic matter (hyperons) is proposed to be the more conmgberences shown in
Appendix A. Nuclear energy is proposed to be stored in whefioons of the fabric of
space resulting from mismatch of tunneling and tumbling presesgéthin a complex
coherence period. The mismatching would result in altstate at the de Broglie phases
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of the Cosmological Coherence. It is proposed that irtteraof these particles with the
Universe through the QLP, requires that the beginning anad $iates to be flat on the
3D hypersurface and that any distortion to be distributed arsobgoherences. The
amount of tilting on the individual sub-coherences is recovaréite moment of decay.

» Higher degrees of internal tilting can be achieved by nonafneshital sub-coherences.
The higher the degree of internal tilting the lower thenelet or isotope lifetime.

* The only “force” is due to dilaton-dilator interactiossbject to the quantum Lagrangian
principle. There is no need for intermediating virtuatipkes to convey different forces.

» Particle decay, as opposed to collisional reactions beaexplained by nonlinear optics
methods or standard barrier tunneling methods — quantum sthemiethodology. Of
course, to create quantum chemistry methodology one hasvéotha Schrodinger
equation for the 4D deformation rotating double well poténfldis is outside the scope
of this paper.

* There is a dilaton bath from which one can envision virtuatatis popping into
existence, but it is not clear they are needed at all.re@uscience does not have the
dilaton field, thus under those condition, virtual particles aeed to explain nuclear
chemistry. Notice that a dilator field is a matteld, that is, it is a function of the
proximity of matter and not a property of empty spaceletiays as one goes away from
matter and thus it doesn’t blow up as vacuum zero point fiiehsawould. This is at
the heart of the solution to the action-at-distance paraex.photon decay is due to
dephasing of the electronic coherence due to interactitntieétdilaton black body field
from the detectors themselvesSince the radiation arriving from the detector on the
emitting molecule is polarized (by the polarizers), thegomg photon will know its
polarization at the moment of emission and not at the momemitevhction with the
polarizersThis eliminates the need of infinite velocity and thuslieninates the action-
at-distance paradox

* The black body radiation due to dilators thermal fluctuatienshot polarized and
normally average to nothing. Thermal fluctuations are unata@land isotropic. Any
coherent motion will have a corresponding dilaton coherermggaheir 4D trajectory
and a de Broglie projection in the 3D universe. This 3D adgl&r projection is real, that
is, it is independent upon a single electron and at the samaet is dependent upon each
and every electron in the coherent flow. The double gfiteement is done with a
monochromatic flow of electrons passing through two slitsile B the QLP, electrons
will travel or surf the 4D dilaton field. That will ka a 3D projection, which means that
the electron will also surf the 3D projection of this dilafe@id. We propose that the
electron does not pass the two slits at the same timesurfé a de Broglie dilaton
projection that will create an interferometric pattefter the slits. Since the electron
follows the dilaton field before and after the slitswiil follow the interferometric pattern
and deposit accordinglifhus the electron in the double slit experiment doesot need
to pass through both slits at the same time

» Dilatons and standard collisional excitation should sufficinis theory. In the same way
that electronic transitions can be created by collisidiator collisions can create 4D
deformation transitions. These transitions, if accompaméh the creation of new
coherences will interact with the existing universe otiswhey would just disappear.
The appropriate description of the 4D deformational rotating ldgabtential well and
the dilator rotational dynamics will be described elsewher
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* A refinement on the fundamental dilator model is to comsitl@ four-dimensional
ellipsoid of revolution with a 3D projection of the 4D volumepgmdional to the particle
mass and three axes’ length quantum numbers equal taatinesponding quark
composition. This is a zero 4D Volume sum rule for ladl particles in the universe.
Matter is energy and energy cannot be destroyed. 4D disptatemmlumes can! They
have signs and any cosmogenesis theory basic on them willdbtoaeduce the whole
universe to a fluctuation of zero A simple hypergeometrical universe cosmogenesis
theory will be presented in a companion paper

» Since quarks are modeled as quantum numbers (axis leogthsolume, they cannot be
separated in the same way one cannot separate the X dimieosianthree-dimensional
object. Structured scattering, which has been used axi@ation of the existence of
quarks, can be easily understood as an indication of themsesbf a form or shape, that
is, particles are not spheres. Other dimensions of timelesth model are modeled as
rotations. Spin is modeled as a rotation perpendiculeadial direction and one spatial
coordinate (x, y or z). Three/two additional dimensionsapgured as rotational degrees
of freedom for rotation along the three/two spatial axes.

* Matter and anti-matter should present anti-gravitatianigraction, that is, they should
repel each other with the corresponding gravitation strength

* Planck’s constant has a new meaning within this thebig.the proportionality constant
that ensures that the de Broglie wavelength, relating bsereed 3D mass and 3D
velocities, matches the 3D projection of the 4D dilaton. de¢othat the 4D dilaton
wavelength (frequency) depends only upon the gap between thetaves ®f the
fundamental dilator. This mapping is done through the limamentum equation
h=m.vA .

Cosmological Conclusions:
The hyperspherical expanding universe has profound cosmologaiations:

» The expanding hypersphere clearly shows in geometrical teratsathy position
(cosmological angle) in the hypersurface (3-D universe) kéishble receding velocity.

* The HubbleVel, the Hubble cosmological expansion velocity aisaological angl®
(see Figure 1) is given by

0 Hubbleve =cé

o This means that the three-dimensional space is expandintpeatHubble
cosmological expansion velocity (speed of light per radenjhe hypersphere
moves outwards along the radial time direction.

0 The corresponding elicited motions to all interactionghia universe are just
side-drifts from a light-speed travel along the radial taimection. This explains
why the speed of light is the limiting speed in our Unigerdt is the only
velocity anything can move.

Conclusions about Time

* This model contains one absolute time, the Cosmological Timéraedorojections for
each inertial frame of reference.

» Although absolute, one cannot measure time using the Cosmologma] Uinless one
observes directly the Hyperspherical Expansion of The Universe
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» Our universe corresponds to the ross-section shown in figure 1. There one can only
measure the relative angle betweendt’, and thus only the relative passage of time.

\ Hence time can be botkbsolute andRelative and both Einstein and Newton were right.

Astronomical Conclusions:

The entire Universe is contained in a very thin threeedsional hypersurface of a four-
dimensional hypersphere of radius c*[Age of The Universe].

The thickness of this hypersurface varies depending upon whetbrditate is in phase with
the 3D Universe. Electrons thickness is about 2000 times higirethb one for the proton.

The average radius of curvature of this hypersurface iglgxhe speed of light times the
age of the Universe, or R=15 billion light-years or so.

. . o . . 4TR®
The visible Universe volume is given hsibleUniverseVolume =

The whole (Visible plus Invisible) Universe should have a um@ of

4(R)®

UniverseVolume = . The actual radius of the Universad® or around 47 billion

light-years.

Beyond the visible Universe lies the Never-to-be-Seen-Univetsase linear dimension is

actually (2t2) times the dimensional time radius of the hypersphem®R3of the Universe
linear dimension can never be reached

Of course, the four-dimensional light speed expanding hypersudpology also explains
why the Big Bang radiation comes from all directions and @iy cannot ever locate a
simple point where the Big Bang occurred. The Big Barigalways seem to have occurred
in any direction if one looks far enough (the dimensional agieeofiniverse) and that is the
result of four-dimensional explosion dynamics.

The other topology derived conclusion is that if one could aselemeasure velocity using
Cosmological Time” farther than the dimensional timeusdf the Universe, galaxies would
be traveling at speeds faster than the speed of lightresipect to us.

This wouldn’t be the case if we measure any velocity usiogsereference tinee Under
those circumstances the maximum velocity is always c.

The fact that it is impossible to “see” any fartheart the dimensional radius of the Universe
means that the postulate of Relativity remains semitsdfione travels far enough but not as
far as the age of dimensional radius of the Universe, dheatid travel at absolute speeds
faster than the speed of light.

The highest absolute receding speed of this Univemg ishich is the real speed bump in
the whole Universe. Absolute receding speeds are measunespirct to the Cosmological
Time .

Since the receding speed of the Big Bang is equal tepibxed of light, all its electromagnetic
energy is Doppler shifted by the time they arrive at us tme cannot ever observe the Big
Bang with a telescope. On the other hand, one can probstialedynamics by looking as
far as one can with a large telescope.
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» The Cosmic Microwave Background is likely to be Dopplert8tHifGamma Radiation and
not Blackbody Equilibrium Radiation.

* Another corollary of this theory is the Hubble conclusion abowbg@anding hyperspherical
Universe. The speed of light divided by heeragenumerical value for the Hubble constant
is the inverse of the Age of the Universe (e.g. 16.4 Billiomsyeésb Km/s per megaparsec
with one megaparsec = 3 million light years). The averagingcessary since if one looks
at any direction, there will be debris from the Big Banglé&ias) of different sizes traveling
towards and from your direction.

* The topology offers the revolutionary perception that whiges@e ourselves at rest we are
actually traveling at the speed of light in a direction pedprilar to all the three dimensions
we can perceive in our daily life. General Relativity gmdsent Cosmology has no qualms
associating a Black Hole with a disturbance of spacetonérmum. Since we could easily
fall into a Black Hole, it is not surprising that we shob&lmodeled as a disturbance of the
spacetime continuum in a similar manner. Like any distwdathere is a natural
propagation velocity, in our case that velocity is ¢ &@peed of light).

* One can easily see that the Big Bang occurred when theetdai was an infinitesimally
small circle across each one of the three dimensious,itlspanned the whole Universe. It
occurred on all places at the same time. This is the basthe non-locality of the Big Bang
in a three-dimensional Universe projection. This meéaas i our Universe, the Big Bang
occurred exactly where we are no matter where we arehddte horrendous explosion and
debris has long since left this region and now one only can séegiming of the Universe
if one looks very far away to see the debris that trauble@dge of the Universe and are only
now reaching us. This is a quite surprising and elegantusion.

* Due to the topology of a four-dimensional Big Bang, the cewftéhe Universe is a location
in the radial direction and not in 3D space.

» Unlike motions along other directions of the four dimensional sgezeel along the radial
time occurs only at the speed of light.

» The visible Universe corresponds to a hyper-cap in §fpeisphere. The hyper-cap radius is
also the age of the Universe, which is also the averagesraficurvature of the hypersphere.
Thus the Universe is not only finite but also curved: a pediecle.

» Despite of that one cannot travel around it (due taxpsuesion at the speed of light) and due
to the limit imposed on the highest traveling speed inUhiserse. Finite, circular but
impossible to traverse.

* In addition, the hypersphere model makes any point in the tdeaguivalent to another; in
the same way that no point on the surface of an expanding ballolmser to the origin of
times (its center or the point in space defined by thetalvhen it was very small).

* The fact that we cannot see the past or travel thérecisuse it does not exist any longer, due
to the extremely thin character of the hypersphericalvéise. It is only a de Broglie
wavelength thick. Needless to say, one cannot eitherl tatiee future because it doesn’t
exist yet. We can only reach the future when it is the ptesace we are traveling there
even as we speak.

* Beyond the Big Bang lies more of the same (Universe), aibeisible Universe. The
furthest visible part of the Universe is the Big Bang, ttha¢sn’'t mean that one could
traveling faster than the speed of light go there and $iest hand. It only means that if we
travel at the speed of light in any direction, the cosmicrowave background will Doppler
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shift into gamma rays (a possible tremendous inconveniendiglit speed travelers) and one
will be able to actually see the beginning. From Figuri i$, clear that the hypersphere is
uniform and that traveling in any direction wouldn't briag into the past. The hypersphere
travels inexorably into the future.

It becomes clear that the Hubble expansion theory hasrtmdiied to accommodate a four-
dimensional Big Bang. The change is that in a four-dimeasierplosion the Big Bang
occurred in each and every point of the initial circumfeee that is, the Big Bang occurred
in each and every point of the Universe at the same tinem each and every point, energy
and matter were ejected by tremendous forces. Thisigndaat at any given point of the
Universe there is a three dimensional isotropic expansnohthus the average Hubble
constant is equal to the inverse of the dimensional age dinherse times the speed of
light. In a three-dimensional Big Bang, matter would expeadially from a single point,
thus the Universe would be highly anisotropic and the Hubbldaminsould be a constant.

Finally, the relativistic effects and inertia are daddcal distortions of the curvature of this
hyperspherical surface. The highest distortion one can dse@téravel at the speed of light.
That corresponds to having one’s proper dimensional time rveab 45 degrees with the
three-dimensional space. Different regions of the hypersffave different tangents with
respect to an originating point, thus flow of observedetimll depend upon how fast and
how far you travel. One does have receding velocities thdarger than the speed of light,
indicating the Relativity is a local approximation of Univety/namics.

Appendix B showcase modifications to Relativity that alldevghe higher than the speed of
light receding speeds expected in a hyperspherical expaddiuagrse. It also shows the
correct way to add receding speeds over Cosmological distance

Grand Unification Conclusions

The meaning of physical existence is being phase-mastbed the radial direction.

Appendix B shows that one can see all the way up to the &g Bor thereabouts), but one
can only reach a Cosmological anglet@# due to the Universe expansion.

Quarks are modeled as positive and negative axes’ lengtte @lltpsoid of revolution. A
negative axis length means that the four-dimensional wavergted along that axis direction
has a negative phase (180 degrees phase shift). Theodiadityi of waves will only play a
role when one discusses polarized matter (see DeltalPidsSaggmaPlus hyperons in
Appendix A). From this description it becomes evident thaimatter should produce anti-
gravity. This is supported by the grand unification ¢igua presented in section 3.

Appendix A indicates that the conversion of matter to antimastedone through half-
neutrinos interaction with matter. Cross-section for meoitsplitting might be low, thus
explaining why there is an asymmetry in the proportions aften and antimatter in the
Universe.

The light speed, fast expanding hypersphere model of the Umiakosvs for the existence of
an infinite number of other hyperspherical expanding Univesegsmrated by dimensional
time intervals. The source of “matter and energy! bal explained in the Cosmogenesis
paper of this series. Although there is an allowance]liberdescribed that the Big Bang
occurred simultaneously with Dimensional Transitionsis Eeems to preclude the
coexistence of Hyperspherical Universes.
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» The fate of the Universe is continuous expansion. Itheilome clear how the Universe
recycles itself and what is the meaning of recyclintpenCosmogenesis paper.

Fundamental Conclusion:

A last conclusion worth mentioning is a modification of Newis first law:

In the absence of interactions, a body (locally deforme@S region) will drift within the
hypersurface (3-D universe) untilt and R are parallel again or conversely until it reaches a
point where its drift velocity equals the Hubble velocityof that region of space.

Notice that the apparent motion will still exist sinbe fabric of space is expanding and any
place in the 3D universe has a Hubble expansion velocity. Althoaging relatively to its
original position, the body remains static with respethéofabric of space (parallel to R). At
that point, the local deformation ceases to exist antdbg drifts with the expansion at the
Hubble velocity. In other words, motion is a way for 4D spiacrelax; in the same way a
tsunami is the means for the sea to regain a common level

Appendix A- Hypergeometrical Standard Model

Here is a brief description of the Hypergeometrical Stahtéodel. A full description will be
published elsewhere.

The Fundamental Dilator is modeled as a coherence betwweedD deformational stationary
states of a double potential.

The quantum numbers, associated with the 4D deformbstatas, are modeled as axes’ lengths
of a 4D ellipsoid of revolution. Negative values corresponti3® degrees in phase with respect
to a dilator with a positive axis. This means that wtienpositive dilator is expanding the 4D
space, the negative dilator is shrinking 4D space.

Below is a diagram showing the states involved with the foneddal dilator.

Electron Model

E-State
e*
E===3e

Electron
28,‘1/3,23 e ....- .............................................................. ofede.

ZB,O,].B ! ! ¥ Y
23,130 : 44
213,213-1/3 = JNE Jooe LN e Nl
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Where p=(2/3,2/3,-1/3),e=(0,-2/3,-1/3),e*=(0,-1/3,-2/3) are a substhtas involved in the three
most common “particles”= proton, electron and neutron. Be&damother representation of the
electron and positron. Notice that the first and ddestnents of the coherence chain are the same
and that the coherence repeats itself for its lifetitnethe case of a proton/electron, that lifetime
is infinite, since that coherence is between twaigdostates.

This is an effort to represent a tumbling 4D object wiicdinges shape as it tumbles. Notice that
the sidewise states have no 3D projection. Since in tloeythere is an absolute time, one can
define an absolute phase and that is what distinguishdsctroe from a positron. Later it will

be clear that more complex coherences involving the e* statei(@ will result in a phase shift
of the tunneling process with respect to the tumbling pgydbus modifying which state is in
phase with the shock-wave universe.

The colors are shown only for states that have b8t projection and the same frequency as the
fundamental dilator.

Another important element of the model is the bolden of thedkis length (e.g. p=(2/3,2/3,-
1/3)). This means that the spin is a tumbling processdrand rotational axis perpendicular to
both the radial direction (perpendicular to all threeiapadordinates and the x coordinate). This
defines a 4D angular momentum which has to be conservere ddmplex coherences like the
ones associated with Delta and Sigma particles difistdy the final spin and thus by how the
sub-coherences tumbles to make up the final amount of spinning.
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Proton Model

Similarly for a proton:

Proton Stat

_e'k
—— €
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01/3-13
0;2B,-1/3 B ooeererermmnimeine a~t:
Proon
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Here is the representation of a proton and an antiproton.
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NeutrinoElectron Model

Here is the electron neutrino model. Notice that ther@m@aedlor associated with the neutrino
states since they have zero 3D volume (they are 2D olsjgictsing around the a

Neutrino Stat

e*
e
p
o
©
d
2B,-1/3,213
2B,0,1/3 -
28,130 .
2B,213-13 o
» o
e*
E===ae
p

Where p=(2/3,2/3,-1/3),p*=(2/3,-1/3,2/3),e=(0,-2/3,-1/3),e*=(0,-1/3,-2/3)
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Neutron Model

Below is the Neutron model. It is worthwhile to noticet i@ Electron-Proton and Proton-
Electron transitions (transmutation coherences) arenrgitase with the tumbling process and
thus lead to a mismatch between the Neutron overall tumétidg number of full rotations.
This means that due to those sub-coherences, there ig lanetgy stored in the form of a local
fabric of space twisting. The angle error at the enti@tbherence is the sum of those two
contributions. The electron and the proton coherences atefibytion in phase with the
tumbling process.

The shift in phase is such that the electron/protondaifrspace twisting is 42.77/-0.07294
degrees for a neutron at rest, respectively. This ifatiréc of space twisting that would result in
the observed relative velocities after neutron decayingic®titat twisting the fabric of space
results in an increase in the mass or 3D projectioheoflD volume displacement associated with
different states, and thus explains the extra mass invoiube neutron formation. The same
reasoning is applicable to all particles and elements.elEments and isotopes are modeled as
simple coherences involving only the fundamental dilat@c{edn and proton) and these two
transmutation coherences.

0-1B,213 T i a~pe
0-2B,1/3 e TN U1 P l

28,-1/3,%3 e = S RN I Y S O 19 1O 1N Y O S
2/3,0183 2 L4
213,230 =— N I L A4
ZB,ZB,_:UB E = T T L LT LT 7 .t NN
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E-Statt Electror- Proton Proton-

Proton State Electron
Transition Transition
—_— e* —_— e-k
—e — e
p p == p

Where p=(2/3,2/3,-1/3),p*=(2/3,-1/3,2/3),e=(0,-2/3,-1/3),6*=(0,-1/3,-2/3).

- J
/
[
N y,

The extra energy or mass associated with the neutrareitodhe dephasing created by the
Electron-Proton Transition and vice-versa. The tatglais balanced between the two 3D
footprints (electron and proton masses) to be 42.77/-0.0729dedeghus resulting in a
dephasing angle by Electron-Proton Transmutation of arouddd2grees.

Thus the available kinetic energy after neutron decay iditfegence in twisting between these
two coherences.
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Electron- Neutrino State
Proton-
Electron
Transition
0-1B,-2/3 =43 on _
0-28,-113 038 Tﬂl NettrinoElectron . °
P p
213,-1/323
28,0153
213,130
28,2313 | m
'D'c* S
- =
— ¢ d
—p
0;18,-2/3
01/3-1/3 )
0-28-113 Tl ElectronPratonElectron Transition
[}
T
*
2B,-1/32/3 : |
213,018 - e
28,130 c
213,2/3; 113
P p

Spin Differences between Hyperons

The hyperor€ below differs only by the spinning direction of their sub-cohees”.
Hyperon Symbol Mass Decay Spin  Coherence Coherence
Name (MeV/c?) Process Lifetime Decomposition
DeltaPlus A" 1232 ' +n 32 6x10* (0,2/3,1/3).

(0,-1/3,1/3).
(2/3,2/3,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3)
DeltaPlus A" 1232 n’+p 32 6x10* (2/3,2/3,-1/3)
.(0,1/3,2/3) .
(0,-1/3,-2/3)
DeltaZzero  A° 1232 a’+n 32 6x10* (2/3,2/3,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3).
(0,1/3,2/3) .
(0,-1/3,-2/3)
DeltaZzero  A° 1232 T +p 32 6x10* (0,-2/3,-1/3).
(0,1/3,-1/3).
(2/3,2/3,-1/3)
DeltaMinus A’ 1232 T +n 32  6x10* (0,-2/3,-1/3).
(0,1/3,-1/3).
(2/3,2/3,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3)
LambdaZero A° 1115.7 T +p 1/2  2.60x13°  (0,-2/3,-1/3).
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LambdaZero A°

SigmaPlus T*

SigmaPlus X*

1115.7

1189.4

1189.4

[

(0]

+n

n’+p

T

+

+n

1/2

1/2

1/2

2.60x10°

0.8x10°

0.8x10°

(0,1/3,-1/3).
(2/3,2/3,-1/3)
(0,1/3,2/3) .
(0,-1/3,-2/3).
(2/3.213,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3)
(2/3,2/3,-1/3).
(0,1/3,2/3).
(0,-1/3,-2/3)
(2/3,2/3,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3).
(0,2/3,1/3).
(0,-1/3,1/3)

This means that in the case/df, four sub-coherences are tumbling in one direction while the
one left is tumbling in the opposite direction. Since eackcshlerence has spin half angular

momentum, the resulting spin is 3/2.

In the case of thE*, three sub-coherences tumble in one direction and two subeccks

tumble on the opposite direction, resulting in spin ¥2. Gpeds that the amount of strain on
the fabric of space will correlate with the coherenctitife or life of the particle and thus theit
would have a lower amount of accumulated dephasing héttfundamental dilator tumbling than

A+
Hyperon
Name
DeltaPlus AY

Symbol

SigmaPlus X*

Mass

(MeV/c?)

1232

1189.4
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Decay
Process

7t +n

+
[

+n

Spin

3/2

1/2

Coherence Coherence

Lifetime
6x10™

0.8x10°

Decomposition
(0,2/3,1/3).
(0,-1/3,1/3).
(2/3,213,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3)
(2/3,2/3,-1/3).
(0,-2/3,-1/3).
(0,-1/3,1/3).
(0,2/3,1/3).
(0,-1/3,1/3)
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Appendix B- HU Corrections to Relativity

Let's consider velocity addition as a function of cosmologaceylef.

O(p

Figure B1. Hyperspherical Universe Model displaying two rei@edrames.

The two velocities are given by their angles with ther@alogical Radial direction. From simple
trigonometry, one obtains:

a,+(18¢F -a,)+(180F -a,)+6=360° Or a,=a,+a,—-0

This means that whefl = a, + a, the two parties will never meet. There are two speeis¢ of
interest:
* The two bodies are traveling at the speed of ligit,=174). Under those conditions

0=172. This means that two traveling parties departing upctwsenological anglé=1v2,
can meet half-way if they travel at the speed oftligh

» The other case is when one is deciding to explore some Ofilierse and travel at the
speed of lightd,=174, 0,=0). This means that one can only explore one quarter of the
Universe length in any direction.
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* The correct relativistic velocity addition rule canvagtten as:

tan(a,) +tan@,) _

1+t ¢ an@)
tan@,,) = 2 = tang, +a, - g) = ¥ 12nG,) 1@n@,)
c 1- tan(,) + tan@,) an@)
1+tan@,)tan@,)
Or
v, +v, —ctan@)(1+ V(lz\ZIZ)
Vip =
1+V17\:2 _tan@) (v, +V,)

(o

Relativity fails for cosmological distances It is worth emphasizing that for t@y1 (0=45"),
independently upon the local velocitiesand v, the perceived velocity,yis always -c.

v,V
v, +V, —c(l+—122)
_ ¢’ _
vy, = =—C

v,v, 1
1+ 122 - = (v, +V,)
C C

Thus for6=45", anything at that cosmological angle will be rushing awakespeed of light.
Beyond that cosmological angle, relative time referencesedative velocities are meaningless
since there can not ever be communication or energy exchamggehdhese two sites. There is
a subtle difference between communication and traveseeithg the cosmological past, which
has to do with the nature of light.

It is important to distinguish that the above derivatios teedo with places one can travel or
reach in terms of cosmological angles and not placesasngeee. One can see all the way to the
beginning of times (with Doppler Shifted Vision — by upconverthmgcosmic microwave
background through fast traveling or other photonic meansg. b&ginning of the Universe will
always stare us in the eye, sitting at one radian thieaBeginning of Time. Gamma Radiation
Doppler Shifted from the Big Bang is proposed to be tinegseze Cosmic Microwave
Background.
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