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Abstract

This paper presents a simple Grand Unification TheoryatRiy is expanded to
incorporate a de Broglie Wave Description. Quantum Grauilectrostatic and
Magnetic interactions are shown in a unified framewogiot-Savart Law is derived
from first principles. Unification symmetry is definedrfall the existing forces. In the
framework of this theory there is only one “Force”, masses, charges, Quarks, Cosmic
Constants, etc.

Introduction

Here is presented a theory that makes use of Four-Diomei$Spacetime de Broglie
waves to replicate all forces of Nature. Quantum ®yallectrostatics and Magnetism
are derived as the result of simple constructive fiestence of four-dimensional
spacetime waves overlaid on an expanding hypersphericagtdai

This work is based on the HyperGeometrical Universe Whé&ame calculates the
constructive interference of spacetime waves. THeislhe node due to the
constructive interference between particles, fromdm8roglie Universe expansion to
the next, defines the acceleration and thus the magrofutie force. Hypersuperficial
waves are associated with Gravitation, while “Volumegtvaves are associated with
electromagnetism.

The theory is called a Grand Unification Theory becéduseposes that the three quarks
which are inextricably connected through gluons in the Stdridadel are actually
guantum numbers associated with the three linear dionsif the source of the
spacetime waves. This source is proposed to be a four-dimahsllipsoid of
revolution —particle X, for simplicity. Quark numbemsiig just lengths of an ellipsoid
cannot be separated by collisions, in the same wayametseparate the X dimension
from a three dimensional body. Negative lengths sse@ated with phase shifts (180
degrees) of the spacetime wave. Same volume pardides/nchronized by a
Cosmological Coherence condition with each otheruginout the Universe and all the
way to their origin. In fact, de Broglie phase is whatidguishes matter from anti-
matter.

Weak force neutrino-induced decay is a proposed to bedasthhadronic wave down-
conversion.

The other dimensions of the Standard Model are considetesel rotational degrees of
freedom of the X-particles. The HyperGeometrical &ad Model will be presented in
another paper of this series.



Hyperspherical Universe

The picture shown in Figure 1 represents a cross sedftitve Hyperspherical Expanding
Universe. The Universe is considered to be created by d&sepbut not by a three-
dimensional explosion. Instead, it is considered ¢sealt of a four-dimensional
explosion. The evolution of a three-dimensionallesipn is an expanding two-
dimensional surface. The evolution of a four-dimendierplosion is an expanding
three-dimensional hypersurface. All times are made rnbioeal by the multiplication by
the speed of light.
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Figure 1. Shows the cross-sectiod Xor 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 i& (Cosmological
Time) and Radial Time R.

This figure displays the two time dimensions (R &jdand two time projections @nd
t’). Each reference frame has its own time projectidinis figure also shows that the
four-dimensional spacetime is curved, being the radiugur¥ature given by the
dimensional age of the Universe. This simple figuremielates the need for
Cosmological Constant questions, considerations about t@iamal collapse or anti-
gravitational acceleration of the expansion of theetftienensional Universe, since the
Universe is proposed to be four-dimensional plus a CogiwaloTimeF .

Definitions:

Cosmological TimeF represents an absolute time frame, as envisioned by
Newton and Mach. It is a fifth dimensional in th&l ifhodel.

Radial Time R, is also a dimensional time or cansben as a fourth physical
dimensional of propagation. It has a preferentialctiva (radial) and it defines a
preferential time frame. Since one considers the Usevexpansion velocity to
be the speed of light, R keeps a simple relationship ®it(identical module
relationship).

t is any other propagation direction. This maps our laeehé dimensional time
and it is the source of the relativism in the TheorRefativity. Different angles
of propagation reflect different relative velocities.



The angle between R andlefines the local deformation of spacetime.

The angle betweeti andt defines the relative degree of local deformation of
spacetime.

Since the hypersurface is our three-dimensional Universeyparsuperficial
spacetime wave is a spacetime disturbance that propagates the Fabric of
Space. The concept of the Fabric of Space will becole® as the theory is
developed. Fabric of space is used in two manners: @heason-deformed
spacetime, where local reference titngoints in the radial direction R and b) the
subject of deformation.

“Volumetric” waves are spacetime waves that are fre redirect themselves
without having to deform the Fabric of Space. This wdbaecome clearer as
the theory is developed.

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

Origins of the Hyperspherical Expansion

The clues for the creation of this models lies on fRetig and Quantum Mechanics.
Relativity states that the energy of a particle west mass giand momentum p is given
by:

E=m@=c /p2+m02C2 (A1)

where m is the mass in motion.

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

P2= mc?= p2+m,2c2 (A-2)

Where P is the momentum of a particle in motioritfatspeed of light) traveling such
that itst paricle Makes angla with the static reference frargpserver

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

a) Three-dimensional momentum p
b) Perpendicular momentumymin the direction of Radial Time.

In addition, the particle travels at the speed of liglglong a hypotenuse with an inertial
mass m.



Now it starts to become clear that the motion ofgheicle is actually in a five
dimensional space (four physical dimensions and a tme )t the speed of light, being
the three dimension motion just a drift.

The trigonometric functions associated with a reldtivisorentz transformation are
given in terms of velocity by:

cosh@) ::;2 (A.3)
1-
c
v
sinh(@) == —C (A.4)
V2
1- e
Vv
tanh@) = b :E (A.5)
Manipulating equation (A.2) and usimg:nbcosla{ one obtains:
mc2= (mv)2+m02(;2 (A.6)
m, cosh@)c = (mpvcosh@) P + mOZC2 (A7)
m, cosh@)c 2 = (mo sinh(a)c)2+m02c2 (A.8)
1°. 1 ° 1 ¢ (A.9)
/1‘ /xPrme /1‘ Prime
With

1 _mge de Broglie wavelength for the particle on its owference frame, traveling at
ﬁzT the speed of light in the dimensional tindirection.

L L Projection on thé Prime direction.

=—=cosh@)
/t Prime /t
Projection on the xPrime direction.
1 =L@
/xPrime t

Equation (A.9) is the basic equation for the Quaaiidn of Relativity.
It describes the motion of a particle as the irtigoa of two waves along dimensional
time and three-dimensional space.



Figure 2 below displays the particle as a de Broglie vasedlating as a function of
Cosmological Timd=, propagating along. This is a proper reference frame plot, that is,
the particle is at rest at the origin and only traeddsg the dimensional time direction

X A
i De Broglie Time-Propagating Wave
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Figure 2. This model shows a de Broglie oscillation fasetion of Cosmological Time
F.

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

de Broglie Observed Time-
Propagating Wave in the Moving
. | Reference Frame Prime. Figure 3. Projection of de
Broglie Wave in the moving
g frame of reference.
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The /,.., that is, the projection on théaxis of the wave propagating along thexis
(resting reference frame) is given by:

fo - cosh@) (A.10)

t Prime

fo - sinh(@) (A.11)

xPrime

This means that the projected de Broglie Time-Tinagavavelength is zero when the
relative velocity reaches the speed of light. Agawelength means infinite energy is
required to twist spacetime further. The ratepafcetime twisting with respect to proper
time relates to the power needed to acceleratpdti&le to a given speed.

From equation (A.5), acceleration in the movingrehce frame can be calculated to be:

=c? M (A.12)

Acceleraton,,; ..
dt

Prime
In the particle reference frame the acceleratiantbae given by Newton’s Second Law

, dtanh@)

Force= M ,Acceleraton &

=M,C (A.13)

Prime
Prime

This means that any force locally twists spacetiamel not only Gravitation as it is
considered in General Relativity. It also showsabké¢he relative speed between the two

reference frames increases towards the speedhbftige required force to accelerate the
particle approaches infinite.

The Meaning of Inertia

From equation (A.12) it is clear that inertia imnaasure of the spring constant of
spacetime, that is, how difficult it is to twistasgetime. In the Standard Model paper of
this series, it will become clear that Gravitatiokiass is incidentally related to Inertial
Mass.

Energy Conservation of de Broglie Waves:

The total kinetic energy, calculated in terms oBdeglie momenta, is equal to the
Relativistic Total Energy value of a free patrticle.

The total energy is M? in the proper reference frame and equal to:

2 2 2 2 inh 2 h?
E:i h i h :L cosh@)  sinh@) _ _ (A.14)
! ¢prime My /, /, Mo/ZI

xPrime



in the moving referential frame.

Phase Matched de Broglie Wave Interpretation of a
Particle

Let consider a particle as a free de Broglie wavetslown referential, it just propagates
in the direction of dimensional tinte On a moving reference frame, the de Broglie
wave is decomposed in two:

1 _ cosh@)
xPrime t

1 _ sinh(a)

One with wavelength propagating along x

A second with wavelength propagating along.

t Prime t

Their nonlinear interactions results in:

V., (xt)= cos@ xcosh&)) cosh@t sinh&)) (A.15)
/e e
V(%) :% cosh@ (xcosh) - ¢ sinhé))) +% cos/@ (xcoshg) +£ sinhé))) (A.16)

. M /
or two waves propagating in the directiorac&nd -a with wavelength equal teicos;l &)

Thus a particle can be described as a phase matchexdpropagating along its
dimensional time direction as the Hypersphericalvehse expands as a function of
Cosmological Time.

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

Cosmological Coherence

The Hyperspherical Expanding Universe expands s ari de Broglie cycles. The
figure 3 shows that a particle state of motion doesmodifies its phase relationship with
the Universe. The particle is always phase matab¢loe rest of the Universe. This is
the meaning of physical existence, this phase nmgatondition implies that all the
Universe is in phase (lived the same number ofrdgli® cycles) as it propagates along
the dimensional time R. This also means that theddse is thin along the radial
direction of propagation (one de Broglie wavelerttjih).



The number of de Broglie cycles a particle passes through independent upon the
anglea (relative velocity). This means that any particle of a given typis always in
phase with another of the same type, irrespectively of itsajectory through the
Universe. It also means that, say protons, created in the Davafi the Universe kept
the same phase relationship with all the other protons of #gnUniverse throughout
the ages. The same is true for any particle created at atiyne. De Broglie phase
and intensity are properties shared by particle classes.

Figure 3 displays two inertial systems with the samgimrSystem with distinct origins
would have an additional phase-shift due to the retarded @dtetgraction. This is the
reason why all the waves in a multi-particle body lsave their amplitudes added
together, as opposed to having their amplitudes averagea parot due to a random
phase relationship.

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

Quantum Gravity and Electrostatic Interaction

Let's consider a body and a particle interacting thrabgir four-dimensional waves.
The body will always have a Kilogram (of mass or gearand the particle will always be
a one a.m.u. (atomic mass unit) particle (~neutronj.tk@Gravitational interaction, this
particle will have zero spin, while it will have spialhfor the electrostatic interaction.

Although the four-dimensional wave interaction is takptece on the hypersurface of a
four-dimensional expanding hypersphere, one will make tiseoes-sections to calculate
interference patterns. Interference is consideregboh de Broglie expansion of the
Hyperspherical Universe.

Notice that spacetime waves and their sources will bertbed in detail in a paper of this
series. One can briefly describe the source of waagng four-dimensional particle
(four-dimensional ellipsoid of revolution or particle & fsimplicity). The X particles

are characterized by four axes lengths. Three axgthkenorrelate with the Quarks
composition of matter. The fourth-axis always pointths Radial Time direction.
Needless to say, different Quarks (axis lengths) and ditfeotational states around the
four axis will be sufficient to maps all known particlghotons, mesons, neutrinos, etc).

Volume (mass) tunnels in an out of the three-dimeradispace for spinning particles
(particles with non-zero spin) and out and in towards #dlial time dimension. Spin is
considered to be a special rotation, since the rotatienis perpendicular to Radial Time
and one of the spatial coordinates. That gives spinninifeaesht effect; it brings the
particles in and out of the Fabric of Space, thus afigier a realignment of the key
vector of associated spacetime waves.



Let’s consider the interaction through a two-dimensiormsssection (X X). Particle
one (one a.m.u “neutron”) sits on x=0, while particle fthe body of 1 Kg) sits on xR

The four-dimensional spacetime waves are embedded th difitension (Cosmological
Time). A position in this space is defined by the follogwector:
ra
r.b
r=rg
t
F

using director cosines, b andg. (B.1)

At time zero, the positions for particles 1 and 2 avermyby:

0 R
0 0
ro = 0 and R= 0 (BZ)
0 0
0 0
After a de Broglie cycle, one has these three vectors
r R 0
0 0 0
r= 0 and R- o and L= 0 (B.3)
/ /, /,
/ /, /,

r, is the unperturbed crest of the four-dimensional wave ivicfeml after a de Broglie
cycle. r is the position of the same crest under the influehpanicle 2.

The k-vector is given by:

1 1
10000\/1é \?
0100 0 &= -
i J3 J3 B.4
k:gij.klz%001oo 1:%1 (B4
000 -10 3 J3
00001% -11
2 2

Where 9 is the metric of the five-dimensional space. Agaosmological distances

would require a further refinement, which is not requirethe calculation of near-



proximity forces. In the derivation of the Biot-Savian, gij will be rewritten with

regard the corresponding non-zero relative speeds. Nb&cé phase dependence on k-
vector, corresponding to the fifth dimension for #-Bpin particle.

And
1 1
100 0 0 3 V3
1 1
0100 0 — = (B.5)
k=001 0 o V3 -2213
/ 1, 1
000-10 73 73
000 0 1 1 -1
0 0
for a “static and neutral — zero spin” forward time tfiagpwave.
Where
N=1Kg of Matter@000 Avogrado’s Number=6.0221367360E+26 particles of
type 1.

| 1 @h*1000*Avogrado/(1 Kg x ¢)= 1.3310E-15 meters ( in the MKS syste
| =1 1kg@h/(1Kg x c)= 2.2102E-42 meters ( in the MKS system).
GeravitationaliS the Gravitational Constant = 6.6720E-11Kg™.s?

Single electric chargel(6022E - 19Coulomb).

Je is the effective value of the single electric chargbarge divided by a
screening factor af.004145342= 1.59556231E-19 Coulomb

—=Permittivity of vacuum = 8.8542E-120I".m? (MKS)

Starting with the standard MKS equation for electrostatice between two one Kg
bodies of electrons (one a.m.u. “electrons” or “protpask Coulombs, one obtains:

1 (xCoulomh? = 1 N 1K * (g, * Coulombg per* particle)?

E = -
Flecios®®  4pe,  1meter 4pe, 1Kg Imeter
2 2
Fecrosc = 1 l(qe* Coulombg per* particle) &
4pe, 1Kg Imeter
Geiocrosic = @%(N q,) =8.2979521& + 25 (B.5)
0

10
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Electrostaic

_ 8.2979521E + 25

=1.2436978& + 36 (B.6)
6.672zE- 11

GGravitationaI

The spacetime wave for a single particle can be repteg by:

cosfq.r)
y.(xy,zt,F)= 1

- (B.7)
1+P.f (kl,r - ro)

where

|| means absolute value
f (k1) =gk r|- 20k |

P (absolute value of the phase volume) is 3.5 foaréicle with spin half and 3
for neutral matter. The meaning of P is that faclede Broglie wavelength
traversed path by the Hyperspherical Universepagyating spacetime wave
spread along by a factor of P@/p for charged particles angb @or neutral-zero
spin matter).

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

M=-1 for neutral matter-antimatter interactionssame charge interactions
Similarly, for a 1 Kg body located at positiBn

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

1+P.f (k,,R- ) (B-8)

Y.(xy,zt,F)=

where the effect of the 1 kg mass is implicit ia #xvector and expressed by the factor
N. The wave intensity scales up with the numbgrasficles (N). One kilogram of mass
has 1000 moles of 1 a.m.u. “zero-spin neutrons|kpr= 1000.Avogrado. {k=N. |k|

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

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

The total waveform is given by:

(B.9)

COSKq.r *
y x,y,2,¢t,F)= kl ) + M*N
total 1+P.f(ky,r-1g) 1+P.f(ky,R-T)

11



The termf (k2, R- r) contains the treatment for retarded potentials fdausimplicity we

will neglect differences in dimensional time betwe andr .

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

The derivative foly 1 is given by:

yaxyzt By 2 (B.10)

¢

t:/1

N(P.f(kl,r - ro)) =0 due to‘kl.(r - rOX << .

Similarly
Wolxyztf) - N (B.11)
x ‘f:/l Pky.R?
Solving for x:
2
N _ /N (B.12)

X=
Pk’k,.R*  P(20)’R?
There are two regimen of spacetime travel and éineydepicted in Figure 4 below:

X
a.

Figure 4. This figure shows the geometry of a

R\ [ surface bound particle. This is a X verfus

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 Broglidesee will have a crest exactly in the
radial direction in the outer surface. If shifteddvalue X, it would have its crest defined
by the angleay, which is extremely small. This is valid for ‘hygeperficial waves”, that

12



is, waves that propagate along the de Broglie surfacewigver leaving it (zero spin
particles).

For the case of spin half particles, the new ceegivien by the angle, that is, the k-
vector of the wave is free to redirect itself withoavimg to bend the de Broglie
hypersurface.

Tan@) is given by tard ) =x/l ; or by tan&) =x/l 1*( | 1/Ro) depending upon if the
interaction is such that the particle k-vector shiftgas or it just acquires the radial
pointing direction as iao. A further refinement introduced by Equation (B.13) will
introduce a level of local deformation of the de Breglypersurface or Fabric of Space.

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

Neutral matter (spin zero), interacting with non-chdrbedies, will travel as
hypersuperficial waves, that is, their dimensional tinderealign itself according to
anglea, for a corresponding displacement x, after one de Bregivelength
hyperspherical expansion.

A change in angla, corresponds to a much smaller angle change betweeadial
directions (by a factdri/Ry = 9.385E-42, with Ry as the dimensional age of the Universe).
The experimental spacetime torsion due to gravitatiowetaction lies someplace in
between 1 and 18, thus showcasing a level of local deformation of thbrfe of Space.

From figure 4, one calculate tar)(as:

X /./,N
tan =2 g=—112"
@) /1 P(zp)s Rz

Where 9.385.10% :I/QzEdﬂ and M=1. It will be shown that the upper limit is véfi

(B.13)

charged particle interaction, while the lower limit niedl by a slight deformation of the
fabric of space will be associated with gravitation&tiaction.

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

For the case of light, one has the following equation:
tan@,) =1 (B.14)

That is, light propagates with dimensional timat 45 with respect to the Radial time.

13



To calculate the derivative of tar)(with respect ta, one can use the following
relationship:

tan@,) _ /,N
/v Pp)R?
Since the wave interference at the previous crest happansud angle.

Al - B.15
T tan@,) ( )

Acceleration is given by:
T c’/,N
a=c®’—tan@,)=——2—
il @) P(20)°R?

To calculate the force between two 1 Kg masses (1000 mblésa.m.u. particles)
separated by one meter distance one needs to multjpitien (B.15) by 1Kg (N
particles/Kg* 1Kg):

(B.16)

2

N
c’l,* ——
2 2 2
F =G oy (a’) (1K9 ) — 1Kg d (1K9 ) (B.17)
sloviate (Lmeter )? P(2p ) (Imeter )?

Ford=1 and P=3.5 one obtains thedaostaid B-5).

CZL/
1Kg *

P(2p)
where one made uselof=NI > and considered the absolute value.

=8.2979521E + 25= G (B.18)

G (d=1)=

Calculated Electrostaic

It is important to notice that the derivation of the.faiatedn€ver made use of any
electrostatic property of vacuum, charge etc. It onlitenad the mass (spacetime
volumetric deformation) and spin. Of course, one usedPtanck constant and the speed
of light and Avogrado’s number. By settidgl one recovers the electrostatic value of
G!

To analyze Gravitational interaction, let’'s considettHubble coefficient measurements
estimate the Universe as being around 15 Billion Yearsrolddd 8E26 meters radius.

To obtain the elasticity coefficient of spacetimé’sleewrited= (I 1/Rg)x on equation
(B.17) and equate thecGuiatedtO Goravitationalfor two bodies of 1 Kg separated by 1 meter.

2 Ny
1 2
F=G. _ =-66720 E -11 ikg ) ___ 1Kg /—lX—(lKg)
Gravitaion al (1meter )2 P(Z,U )3 RO (lmeter )2

(B.19)
Where P =3 since we are considering a spin-zero itienac
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Solving forx:

3
P(Zp) R GGravitaion a-8567 ~ 10* (BZO)
> N
c /.2
1Kg

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

ﬂtan@) Massc /
F=m ’ = —Lxx B.21
Mass X rnl\/lass ﬂ/ / ) RO ( )
— r’ﬂl\/lass V\F (B 22)
5 XX T My 210 Un|Verse X .
/1R
The natural frequency of spacetime oscillations is:
2
WeUniverse= é /CliF?); =32.14KHz (B.23)

Notice that this is not dependent upon any masses. hdaldse the best frequency to
look for or to create gravitational waves. Of couksgbble red shift considerations
should be used to determine the precise frequency from éicpegion of the Universe.

Charged particles are capable of traveling along dimensiomaldirections of due to the
fact that a charged patrticle is actually a spinning elifpebrevolution. The spinis a
rotation perpendicular to dimensional time and a spaunerion. At each de Broglie
cycle, the phase of the wave in the dimensional dmechanges sign. This change in
sign correlates with the attraction and repulsiomseeharged particles. Spin zero
matter does not have that phase change and thus onlytgrgsaritational attraction or
antigravitational repulsion.

While spinning dimensional time and the physical dimenaias, charged particles are
charged-massive, non-massive and reversely-charged-matsi@eh de Broglie cycle.
Reversely charged particles follow the same trajectatty a 180 degrees phase shift. A
full description of the model for nuclear particles il presented in the
Hypergeometrical Standard Model paper of this series.

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

2 2
, =P Nde _gg5418782 E -12 (B.24)
c/y

Not surprisingly, there is a perfect match betweenrtét@al and experimental
(8.85418782E-12 ©N'.m?) values. The screening factor used to calculate thetigtie

charge per particle is due to the effect of non-zero@pimatter.
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It is important to notice that this derivation only uses parameter (screening factor)
and that the formula is derived in terms of electriaarge, speed of light, Avogrado’s
Number and Planck’s constant to relate it to non-Hyper@etric Physics.

The complete equation for Gravitation is given by:
> N

. /l
I:Gravitaional = ng,ix ranz (825)
P(v)) R~ R

Quantum aspects can be recovered by not using fasttieailapproximations.

It is also important to notice that equations (B.8) an@)Ban be used to calculate the
interaction between any particles (matter or anti-enatir to perform quantum
mechanical calculations in a manner similar to moleajfaamic simulations. The
Quantum character is implicit in the de Broglie wawuglh stepwise quantization. It is
also relativistic in essence, as it will become rclglaen one analyzes Magnetism next.

Magnetic Interaction

The Derivation of the Biot-Savart Law

Let’s consider two wires with currentsand j separated by a distance R. Let’s consider
i>on the element of length,dds the result of a moving charge of mass of 1Kg of one
a.m.u. electrons or protons. This is done to obtaindhect scaling factor.

Without loss of generality, let’s consider that th&talnce between the two elements of
current is given by:

0
1 0
1 =RI and =0 (C.1
0 0

0

a, a,
b, b,
Vl =v, g, and V2 =v, g, (CZ)
0 0
0 0

16



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

R
r \% ——
—.(1+2a,3
e \5 0
r V I,
—.(1+-2p,3 0
. NERErRA and R = 1T *ég and - o (C3)

Jré.(1+vczg2\/§) ° J3 2

2/, 2/, 2/,

2/, 2/ .

Since one expects that the motion of particle 2 waldpice a drag on the electron along
its direction of motion.

The figure below showcase the geometry associatedvate two currents.

Figure 5. Derivation of Biot-Savart Law using spacetinaes.
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The k-vectors for the two electrons on the statierence frame are given by:

1 i
. I (C.4)
1 0 0 -at ol V3 e
c V3 1 v
Vi 1 +b
0 1 0 -hlo0 3 e
c v,
klzl% 0 0 1 102 E/% %hﬁgﬁl
= 0= c
e G Yz e
v v v -1 aﬁ+bﬁ+ 1 4
'ali 'bli -g_l_i '1 O 1 1 lC g‘LC
c c c =
o o 0o 0 12 1
2

Notice also that the effect of the %2 spin is to sttown the rate of phase variation along
the dimensional time in half.

In the case of currents, the velocities are notivedat and one can make the following
approximations to the five-dimensional rotation matrixnetric:

cosh@) @ and sinhg;) @i/c where vis the velocity along the axis i.
Similarly:

1 2
ﬁ*bz c (C.5)

=~
mn
&
=
<
N

The wave intensities at are:

cosq.r)
1+P.f (kl,r - ro)

y.(xy.zt,F)= (C.6)

M.cosk,.(R- 1))
1+P.f (k,,R-T)

Y.(xy,zt,F)= (C.7)

Where N= 1000 Avogradd ;= de Broglie wavelength of a one a.m.u (atomic mass
unit) particle,| ,=de Broglie wavelength of a 1Kg particle¥N andl  =de Broglie
wavelength of an electrorl= divided by the mass of one electron in a.m.u.

18



Now one can calculate:

1+a Vi
N
1.4 T azﬁ)
B 5
" a+2p.3
k r-r)= 22 1.4 f(l 23) @H\/lRJrvzR Viva
A N ;T e e 2
e __(1+-<£ \/é e C
v v v (1"' 9V3)
1 \6
o bl?-gl— -1 0
1 0
2
V,R V,R V.V
k1r5£1+1 + 2 +12+2p
/e c (o C2
V.R V,R V.V
N PR\ Y =2p 1 2 12 5
N(kl.(r ro))—N(kl.r)-/— 1+ R 2 R
e
N(P.f (kg1 - 1)) =0 due toli {r - rp) << 2.
Similarly:
1 Vo
7+a27
3 ‘¢ R a2
T NE f(l+ 2a,4/3)
3 2c¢ R @b .
(Rr)=2 L EEC 2” _2R VR
V-
1 0
2
1+f3a2\%2
—(1+—a )
- 1+—2b /3) -
iR )= 2 143, 2 J@ - 21,727
2 V. V. V. -—= fng) 2
PERCITE
V3 0
2

(C.8)

(C.9)

(C.10)

(C.11)

(C.12)
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Hence:
N(kl..r)

oo C.13
WPt (qr-1g) ) (C.13)

Nyl(x,y,z,t,F)E-

2 - . 2
Ny (X,y,Z,t,F)E- Q 1+E+E+w rli (C14)
1 /e c c c
And
) (C.15)
Ry 4F)=- PN(f (ky,R-T)) __ 1 R /2 [ V2R R
1 b 2 ~ 2 C 2
1+P.f (K,,R-T) P@_ 1+V2.R R 20P R
/2 C
Thus,
I, ~V,R R V,R . VIR VLR VIV, (C.16)
Dl 1--£4 RR-2 2 2
2pP c R2 5 c c c 2 A
r= =/ 4/ =
2 - - 2 e 2 3p 2
2 1+V1'R+V2'R+V1V2 (20) R
/e c c 2
a5 2le 2v2 R_2V1.\/2_2V2.I§+2V7.A vz.fe +2v2fe V,R +2vl.\/2 V,R
9 c c C2 c c c (o] c C2 c R
r=-/ 2/
° 2 boPp R2
(C.17)
2Vl.\/2 +2V1R V,R
_ 2 c? c R (C.18)
r= /e /2 3 5
o3P R
2o 2/ VlA V2AR R ﬁ (C.19)
=211, ~
(0PBPc2  R2

Where non-velocity dependent and single velocifyetelent contributions where
neglected due to the counterbalancing wave coriwits from static positively charged
centers.
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The force is given by:
_2fMtan@) _ 2 r _ / V1Vo R
F=c"— =c? 2 2 ([Vl v AR|R )R3 = (zzp; P([d'lA(d'zAR)] )? (C.20)

Where one took into consideration that a particle wiih kalf has a cycle of B, instead
of | e

The Biot-Savart Law can be written as:

40 I&2I
Comparing the two equations one obtains:
/
4ﬂ :% (C.22)
0 (20)°0,P
Thus
/2
m= (C.23)
2p=qe”P
From equation (B.24)
_2Pp°Ng.’
° c?/,
Thus

I 2Pp?Ng.’
2P,02qe2 CZ/l

m.e, = = Ciz (C.24)

Thus one recovers the relationship betwegandey.

Grand Unification Supersymmetry

As the dimensional age of the Universe becomes smdikerelative strength of
gravitation interaction increases. Conversely, opeets that as the Universe expands
Gravity will become weaker and weaker. This and the-flimmensional light speed
expanding hyperspherical Universe topology explain thelexation of expansion
without the need of anti-gravitational dark matter.

For Gravitation the spring coefficient is given by:

2 4
m 8.566107/
F=m xa =m 2 tan@) _ Mneutrorf Ly=k x (D.18)
neutron “x ' neutron T /2 Ro
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Similarly for Electrostatic interaction, one has:

2
— xa =m ;2 tan@) _ "neutrorf ~, _ , (D.18)
neutron “x ~ neutron” g/ /2 e

Thus,

4
kg _8.5660"/;

ke Ro

Thus when Rwas smaller tha8.566L04 timesl ; (3.8E-19s), Gravitational and
Electromagnetic interactions had equal strength. Theg e&rtainly indistinguishable
when the radius of the Universe was one de Broglie leagéh long.

(D.19)

Conclusions:

The HyperGeometrical Theory, a model that considersnterference of four-
dimensional wave on the hypersurface of a Hypersphéfiganding Universe was
introduced.

The complexity of the present description of the Univémseur Sciences is assigned to

the fact that one is dealing with four-dimensional priagest of a five dimensional
process. Our inability to realize that made the descniptnnecessarily complex.

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

Quantum Gravity, Electrostatics and Electromagnetigmewlerived using the
same equations, same framework. The theory is inhgremhtum mechanical.

Two fundamental parameters of the Universe were ca@mifadm first principles
(permittivity and magnetic susceptibility of vacuum).

Biot-Savart law was derived from first principles.

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

The Fabric of Space can be considered to be the regfiting hypersphere where
the normal to its local space is pointing in the Radii@ction. Any region where
that happens has a distinct and yet undistinguishabtaatka It is distinct
because it is pointing in the direction of Universe exjpamdbut it is
indistinguishable within the four-dimensional (Relatidsfperspective. All
reference frames are equivalent within a four-dimensipeedpective. They
become distinct but not distinguishable under a five-dgimnal analysis.

Neutrons’ “gravitational” interaction with a charged et is as strong as an
attractive charged-charged particle interaction. Thidagnxg the need for neutron
glue to create higher Z nuclei. This is due to the Sph=of a neutron. This
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means that a neutron is also capable of leaving the fabspace between de
Broglie steps. A neutron will attract equally a protomorelectron as if it had the
opposite charge.

The natural frequency of spacetime oscillations is ddrte be 32.14 KHz.

Mach’s no-local gravitational interaction explanation inertia is replaced by a
hypergeometrical local Fabric of Space distortion argume

Mach’'s and Newton’s absolute times are assignablé@écCosmological Time.
That time is absolute but can only be measured by obsehangxpansion of the
four-dimensional hyperspherical Universe.

Chromodynamics Conclusions:

This theory rejects the existence of other forcesfabit, there are no forces, masses,
charge or anything other than simple geometric termsss&$a charges were used in this
work to connect the model to the present descriptionprogerly scale the calculated
dynamics.

It is important to notice that although matter is beirgglailed as a source of four-
dimensional spacetime waves, “matter” is dual tonhees themselves. Wave
interaction moves the foci for new waves startingeaoh de Broglie cycle, in the same
way that interaction between waves in a pond cresesnode generating sources.

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

Ellipsoids can have two or three distinct axes. The enth 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 rotatiewals) along the
smallest moment of inertia axis.

Bottom/Top assigned to rotations (v=1 and 2 rotationaldg¢edong the largest
moment of inertia axis.

The details of the model will be presented in StandasdéVipaper of this series.
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Cosmological Conclusions:

The Hyperspherical Expanding Universe has profound Cosmalamplications which
will be discussed in another paper of this series.

Some of these implications will be mentioned here:

The expanding hypersphere clearly shows in geometeigak that any position
(Cosmological angle) in the Hypersurface (3-D Univehse a Hubble receding
velocity.

The HubbleVel, the Hubble cosmological expansion velotity@smological
angleq (see Figure 1) is given by
O HubbleVel=cqg

o0 This means that the three-dimensional space is exparnding Hubble
cosmological expansion velocity (speed of light per rgdes the
hypersphere moves outwards along the radial time directio

o0 The corresponding elicited motions to all interactionghe Universe are
just side-drifts from a light-speed travel along the Ra@iime direction.

Anti-gravitational anti-matter Galaxies should exisidentical abundance as matter
Galaxies. Anti-gravitational interaction minimizes tfences for catastrophic
collisions.

Early Universe gravitation had much higher strength, theiddrmation of Galaxies
should had been expedited when compared with modelsahmdtciccount for that.

Fundamental Conclusion:
A last conclusion worth mentioning is a modificatidi\ewton’s First Law:

In the absence of interactions, a body (locally deformed spettme 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 velocif equals the Hubble velocity
of that region of space.

Notice that the apparent motion will still exist sinbe spacetime is expanding and any

place in the Universe has a Hubble expansion velocity.

Although moving relatively to its original position, thedyoremains static with respect
to the Fabric of Spacée parallel to R). At that point, the local deformatweases to
exist and the body drifts with the expansion at the Hubblecity.

In other words, motion is a way for spacetime to relax; inie 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 jusieé description on how to
tackle that problem within the HU framework.

It indicates that the equivalence between Inertigds and Gravitational Mass is
accidental (Equivalence Principle should be revaluatgeBning the doors to controlling
gravity and nuclear chemistry to a level never befoagimed.

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