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Abstract

This paper presents a new perception of the Universe (Hgpen&rical Universe
Theory), a new concept of Time (dimensional timjeand the addition of an extra
dimension of time (Proper or Cosmological Tidg

Hubble Law is rederived from simple geometric argumentscarrected new derivation
shows a way to precisely measure the age of the Uniusiag theaverage Hubble
constant.

A new five-dimensional Universe topology (Hyperspheri€adpanding Universe) is
proposed. Correction to Relativity Velocity Addition IBsi through cosmological
distances is presented.

Cosmic Conundrum

What happened here, there and everywhere and can bedagrand forever happening
in any direction if you look far enough?

Answer: The Big Bang (Q5). This and other answers wifblb@d in the text.

Introduction
Throughout the ages mankind has looked into the skiep@mdkred these questions:
Q1How was the Universe creaté®
Q2What lies outside the Universe?
Q3.What is the shape of the Universe
Q4 Why can’t one see the past or the future?
Q5Where did the Big Bang occur?

Q6.Why is the Universe so isotropic and homogeneous? Taite line of
guestioning originated from the measurements of the casmrowave
background. The cosmic microwave background is considettael ttte result of
Big Bang and it is puzzling isotropic and uniform.

Q7 What is the origin of the Microwave Cosmic Background?

Q8Why isn’'t the Universe more like the result of any othee¢ dimensional
explosion?



Topology

The picture shown in Figure 1 represents a cross setititve proposed topology: The
Hyperspherical Expanding Universe. The Universe is coreide be created as the
result of a four-dimensional explosion. The evolutida three-dimensional explosion is
an expanding two-dimensional surface. The evolutionfoliedimensional explosion is
an expanding three-dimensional hypersurface. All timesrade dimensional by the
multiplication by the speed of light.
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Figure 1. Shows the cross-sectioit Yor the expanding Universe. The Universe length
along X is represented by the band. X (or Y or Z) ipldiged along the perimeter of the
circle. Also shown in the diagram & (Cosmological Time) and Radial Time R.

This figure displays the two time dimensions (R @)dand two time projections @nd
T). Each reference frame has its own time projection

Definitions:

* Cosmological Time® represents an absolute time frame, as envisioned by
Newton or Mach. It is a fifth dimensional in the Hlbde|.

 Radial Time R, is also a dimensional time or cansben as a fourth physical
dimensional of propagation. It has a preferentialctive (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 laeahé dimensional time
and it is the source of the relativism in the TheorfRefativity. Different angles
of propagation reflect different relative velocities.

* The angle between R andlefines the local deformation of spacetime.



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

There is a one-to-one relationship between the cagywal time and the
propagation along radial vector ®E&cd) expressing the speed of light
expansion of the hyperspherical Universe.

The angle between the dimensional tmand the radial direction R is the same
as a relativistic twist (local deformation) of the splame with respect to an
absolute time referential.

Of course = x 7, that is,T is perpendicular to space (three-dimensional space)
and the fifth-dimension® (Cosmological Time) is perpendicular to spacetime
(four-dimensional spacetime).

HyperGeometrical Universe (HU) Model Origins

The Hypergeometrical Universe Model was created to answse and other questions.
The theory is based upon following arguments;

a)

b)

Relativistic Linear Momentum Equation
E=mc= p2+rr102c2 or PZ:(mch: pz+m02c2

What are these equations telling us about the topolotheddniverse?

De Broglie Matter Waves should describe matter underegiynen!
Quantum Mechanics initial proposals were based on de Bidgliter
Waves (Bohr Atom). Pereifd developed a Grand Unification Theory
based on de Broglie four-dimensional spacetime waves.

Isotropy and Homogeneity of the 3-D Universe
There is no direction in space where the extrem@tany originated in
an explosion (Big Bang) can be detected.

Homogeneity of the Cosmic Microwave Background
“The thousandfold cosmic expansion since then has redshifted this ubiguitous
largely undisturbed radiation to a blackbody temperature of 2.725 K, with

random anisotropies of only a few parts irf #f@m point to point on the sk;}g).

Non-Constantness of the Hubble Constant.
Experimental values for the Hubble constant are scdtter@ range as
opposed to being a constant value for the whole Universe.

Relativistic Linear Momentum Equation

On Pereird?, the Relativistic underlying reasoning for this theory masented.
Einstein proposed the following equation for the energy pérticle in motion as
observerd by an inertial reference frame. This equabotains which are implications
not yet well understood.

E=mc?= p2+mozc2 (1)



where m is the mass in the moving reference frame &id the mass in the proper
inertial reference frame. In the proper reference daitme particle speed is zero.

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

P2=(mc)2= p2+m0202 (2)

Where P is the momentum of a particle in motiorti{atspeed of light) traveling such
that itSTpanicle Makes angle with the static reference frameguserver

Implicit in equation (2) is that the particle is actyataveling along a four-dimensional
space (timed by a fifth time dimension) and has two lime@mentum components:

a) Three-dimensional momentum p

b) Perpendicular momentumymin the direction of dimensional Tinte This means
that the particle is traveling perpendicular to the 3-xs the speed of light!

The addition of these two linear momenta is equivateat particle that travels at the
speed of light in along a hypotenuse in a five dimensispate with an inertial mass m.
This is exactly what the particle is doing while moving glom the hypersurface of an
expanding hyperspherical Universe.

This equation supports a five-dimensional space with threse tdimensions
(Cosmological Time®, Radial Time R and dimensional tin® and three spatial
dimensions (XYZ) as depicted in Figure 1.

de Broglie Matter Waves

Pereir&’ demonstrated that a five-dimensional Universe provide&amework for a
simple Grand Unification Theory based upon interfereideur-dimensional de Broglie
Matter waves overlaid in an expanding Hypersphericavéise.

Homogeneity of the Cosmic Microwave Background and
the Lack of Cosmic Energy and Material Anisotropy
Another inconsistency clamoring to be solved is the sterce of a highly anisotropic

Universe. On the contrary, the Universe is very homegas, being the microwave
cosmic background rippled by only a few parts in a hundreastral.

This is not consistent with the existence of a sitggation for the Big Bang. A four-
dimensional space makes no allowance for a delodalBrp Bang, a five-dimensional
space does!

Non-Constantness of the Hubble Constant

HU theory explains why the Hubble constant is not cohstathree-dimensional
explosion would create a balloon-like Universe wheredexy speeds would be perfectly



defined by an angle times the speed of ejection. Thesdsmiverse would present two
motions, one radial and a side-drift. The drift woulchimedeled by the Hubble equation.
In this Universe, the Hubble constant would be a constatter and energy would be
anisotropic distributed and the cosmic microwave backgraumdd come from a single
direction. These results are in conflict with thegamt knowledge of the Universe. A
four-dimensional explosion would create an expanding ispberical Universe. At time
zero, the Universe cross-sections (see Figure 1) woulssbemall circumferences. The
Big Bang would put in place the motion of the hypersphecethe continuous expansion
of the cross-sectional circumferences. This meaaisthe decaying of the initial Big
Bang particle would take place throughout each and every gioine circumferences,
thus the Big Bang would occur in each and every pointeotihiverse.

Conclusions:

All conclusions presented here are straightforward andoe easily understood with the
aid of Figure 1.

Time Conclusions

1. There are not one, two but three distinct time dioest The Cosmological Time and
the Radial Time are synchronous, that is the raciphesion of the Hyperspherical
Universe happens at the speed of light. These two treAbsolute. Although
absolute, one cannot measure time using them, unless orabsarve directly the
Hyperspherical Expansion of The Universe.

2. The cross-reference-frame observed tmamdt’ are Relative.

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

Astronomical Conclusions:

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

4. The thickness of this hypersurface is a de Broglie wavdietigg uncertainty in the
dimensional time direction.

5. The average radius of curvature of this hypersurface iglgxhe speed of light
times the age of the Universe, or R=15 billion lightrgear so. Of course, the
standard deviation of this radius is a de Broglie waveleagthit depends upon the
mass associated with that specific region of spaalyDthe uncertainty in time is
the smallest for Black Holes. In a future paper, we adiiress the events associated
with Black Holes and other forms of polarized exoticterat

6. The visible Universe volume is given hsibleUniverseVolune = 4



7. The whole (Visible plus Invisible) Universe should haveolume of

3
UniverseVdume= m )

8. Beyond the visible Universe lies the Never-to-be-Seenédsse, whose linear
dimension is actually (22) times the dimensional time radius of the hypersphere.
317/2R of the Universe linear dimension can never be reache

9. The actual radius of the UniverseriR or around 47 billion light-years.

10. Of course, the four-dimensional light speed expanding hygacsutopology also
explains why the Big Bang radiation comes from allcticexs and why one cannot
ever locate a simple point where the Big Bang occuriidek Big Bang will always
seem to have occurred in any direction if one lookefeugh (the dimensional age
of the Universe) and that is the result of four-dimemsi@xplosion dynamics.

11.The other topology derived conclusion is that if one @¢dske and measure velocity
using Cosmological Time” farther than the dimensidimaé radius of the Universe,
galaxies would be traveling at speeds faster than the spégltavith respect to us.
This wouldn't be the case if we measure any velocitygisross-reference time.
Under those circumstances the maximum velocity is c.

12.The fact that it is impossible to “see” any farthaar the dimensional radius of the
Universe means that the postulate of Relativity remans-solid. If one travels far
enough but not as far as the age of dimensional radihe dfniverse, one still could
travel at speeds faster than the speed of light.

13.The absolute highest receding speed of this Univensg iwhich is the real speed
bump in the whole Universe. Absolute speeds are measilreaspect to the
Cosmological Timeb.

14.Since the receding speed of the Big Bang is equal to tleel sfdight, all its energy
is Doppler shifted by the time they arrive at us, thus @annot ever observe the Big
Bang with a telescope. On the other hand, one can fheheitial dynamics by
looking as far as one can with a large telescope.

15.The Cosmic Microwave Background is likely to be Dopplert8tiGamma
Radiation and not Blackbody Equilibrium Radiation.

16. Another corollary of this theory is the Hubble conclusidnout an expanding
hyperspherical Universe. The speed of light divided bytleeage numerical value
for the Hubble constant is the inverse of the Age ofthiwerse (e.g. 15.0 Billion
years, 50 Km/s per megaparsec with one megaparsec Sdhrhght years). The
averaging is necessary since if one looks at any direc¢tiere will be debris from
the Big Bang (Galaxies) of different sizes travelinggaods and from your direction.

17.The topology offers the revolutionary perception tihile we see ourselves at rest
we are actually traveling at the speed of light in active perpendicular to all the
three dimensions we can perceive in our daily life. GériRedativity and present



Cosmology has no qualms associating a Black Hole witlstarbance of spacetime
continuum. Since we could easily fall into a Black ¢jat is not surprising that we
should be modeled as a disturbance of the spacetinimm@om in a similar manner.
Like any disturbance, there is a natural propagatiorcitglan our case that velocity
is ¢ (the speed of light).

18.0ne can easily see that the Big Bang occurred whenUthigerse was an

infinitesimally small circle across each one of theee dimensions, thus it spanned
the whole Universe. It occurred on all places at tingeséime. This is the basis for the
non-locality of the Big Bang in a three-dimensionaliigrse projection. This means
that in our Universe, the Big Bang occurred exactly whexere no matter where we
are. The heat, horrendous explosion and debris hasilocg left this region and now
one only can see the beginning of the Universe if onksleery far away to see the
debris that traveled the age of the Universe and aremmmlyreaching us. This is a
quite surprising and elegant conclusion.

19.Due to the topology of a four-dimensional Big Bang, teater of the Universe is a
location in radial time and not in space. This will beeoclearer when the

Cosmogenesis model is presented.

20.Unlike motions along other directions of the four dimenal space, travel along the
radial time occurs only at the speed of light.

21.The visible Universe corresponds to a hyper-cap in this hypeesprtee hyper-cap
radius is also the age of the Universe, which is als@terage radius of curvature of
the hypersphere. Thus the Universe is not only finitealso curved: a perfect circle.

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

23.In addition, the hypersphere model makes any point ikJtireerse equivalent to
another; in the same way that no point on the serfd@n expanding balloon is
closer to the origin of times (its center or the poingpace defined by the balloon
when it was very small).

24.The fact that we cannot see the past or travel tlsebecause it does not exist any
longer, due to the extremely thin character of the hypersgal Universe (Q4). Itis
only a de Broglie wavelength thick. Needless to sag, cannot either travel to the
future because it doesn’t exist yet. We only can reaehfuture when it is the
present, since we are traveling there even as we speak.

25.Beyond the Big Bang lies more of the same (Q2) (Uniyeratbeit invisible
Universe. The furthest visible part of the Universe ésBig Bang, that doesn’t mean
that one could traveling faster than the speed of liglihgee and see it first hand. It
only means that if we travel at the speed of lightamy direction, the cosmic
microwave background will Doppler shift into gamma raygdasible tremendous
inconvenience for light speed travelers) and one will be &blactually see the



26.

27.

28.

beginning. From Figure 1, it is clear that the hyperspheruniform and that
traveling in any direction wouldn’t bring us into the padthe hypersphere travels
inexorably into the future.

It becomes clear that the Hubble expansion theory hadetomodified to
accommodate a four-dimensional Big Bang. The changatsrtta four-dimensional
explosion the Big Bang occurred in each and every poititeoinitial circumference,
that is, the Big Bang occurred in each and every poith@fUniverse (Q5) at the
same time. From each and every point, energy andematére ejected by
tremendous forces. This means, that at any given pbititeoUniverse there is a
three dimensional isotropic expansion (Q6) and thus thegeeHubble constant is
equal to the inverse of the dimensional age of the Usevemes the speed of light.
In a three-dimensional Big Bang, matter would expandaligdirom a single point,
thus the Universe would be highly anisotropic and the Hubbistant would be a
constant (Q8).

Finally, the relativistic effects and inertia are dudotmal distortions of the curvature
of this hyperspherical surface. The highest distortieanaan create is to travel at the
speed of light. That corresponds to having one’s dimaakibme vectort at 45
degrees with the three-dimensional space. Differegibns of the hypersurface have
different tangents with respect to an originating pdimis flow of observed time will
depend upon how fast and how far you travel. One doesrbesding velocities that
are larger than the speed of light, indicating the Rethkats a local approximation of
Universe dynamics.

Appendix A showcase modifications to Relativity thavab for the higher than the
speed of light receding speeds expected in a hypersphempealding Universe. It
also shows the correct way to add receding speeds ogendlogical distances.

Grand Unification Conclusions

29.

The meaning of physical existence is being phase-matched #lendimensional
time direction.

30.Appendix A shows that one can see all the way up t@ifpd3ang (or thereabouts),

but one can only reach a Cosmological angleugf due to the Universe expansion.

31.Quarks are modeled as positive and negative axes’ lengttheofellipsoid of

revolution. A negative axis length means that the foomedsional wave generated
along that axis direction has a negative phase (180 deghees hift). The
directionality of waves will only play a role when emliscusses polarized matter.
From this description it becomes evident that anti-enatould produce anti-gravity.
This is supported by the grand unification equatidnsit also becomes evident the
possibility of fully anti-matter galaxies in the Univeraed why they do not collide
with matter galaxies.



32.The light speed, fast expanding hypersphere model of thestdei allows for the
existence of an infinite number of other hyperspherikpaading Universes,
separated by dimensional time intervals. The sourtmatter and energy” will be
explained in the Cosmogenesis paper of this series. Wththere is an allowance, it
will be described that the Big Bang occurred simultaneougly Dimensional
Transitions. This seems to preclude the coexistencgmdndpherical Universes.

33.There is no need to use anti-gravity forces, Dark Engrgyxplain the expansion of
the Universe. Simple geometric reasoning is enough. ddesn’'t mean that anti-
gravity force will not be present in our model of the Unsee Antimatter should
present antigravity properti®and exist in equal abundance in antimatter Galaxies..

34.The fate of the Universe is continuous expansion. ltbgitome clear how the
Universe recycles itself and what is the meaning of regyah the Cosmogenesis
paper.



Appendix A

HU Corrections to Relativity

Let's consider velocity addition as a function of cofgaal angled.

Figure 2. Hyperspherical Universe Model displaying tworegfee frames.

The two velocities are given by their angles witth @osmological Radial direction.
From simple trigonometry, one obtains:

a,+(18¢F -a,)+(180F -a,)+6=360° Or a,=a,+a,-6
This means that whefi = a, +a, the two parties will never meet. There are two specia
case of interest:

* The two bodies are traveling at the speed of light@,=1v4). Under those
conditionsB=1Y2. This means that two traveling parties departing up to a
cosmological anglé=1v2, can meet half-way if they travel at the speedgbttli

* The other case is when one is deciding to explore séthe &niverse and
travel at the speed of lightt{=1v4, a,=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 canveetten as:

tan(@,) +tan@,)

tan@,,) = 12 = tan@, +a, - 6) = L+ 1@, tan@,) o (A.1)
)T 1o ., tan@,) +tan@,) an@)
1+ tan@,)tan@,)
Or
v, +V, —ctan@)(L+ "(1:‘2’2) "
Vi, = '
o e @),

(o

Relativity failsfor cosmological distances. It is worth emphasizing that for t@)¢€1

(6=45’), independently upon the local velocitigsand v, the perceived velocity,yis
always -c.

AY
Vv, +Vv, —c(l+ 2
Vip =y C_ - (A.3)
1+ L2 == (v, +V,)
cc

Thus for8=45, anything at that cosmological angle will be rushing aataye speed of
light.

Beyond that cosmological angle, relative time refeesrand relative velocities are
meaningless since there can not ever be communicatiemeogy exchange between
these two sites. There is a subtle difference éetveommunication and travel and
seeing the cosmological past, which has to do with theeaf light.

It is important to distinguish that the above derivatias to do with places one can travel
or reach in terms of cosmological angles and noeglane can see. One can see all the
way to the beginning of times (with Doppler Shifted Visiohy upconverting the cosmic
microwave background through fast traveling or other photoeins). The beginning

of the Universe will always stare us in the eye,rgjtaat one radian or at the Beginning of
Time. Gamma Radiation Doppler Shifted from the Big @anlikely to be the pervasive
Cosmic Microwave Background.
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