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ABSTRACT
Here we present evidence that the analysis of the Supernova Project failed to consider the simplest
model which is capable of predicting all type 1a Supernovae (SN1a) distances from their redshifts z.
This model is based upon the Hypergeometrical Universe Theory (HU) 1, where the Universe is a
hyperspherical hypersurface under lightspeed radial expansion. This permits simple short-distance
compliance with the Hubble Law. The mapping of the Hubble Law with the hyperspherical shortdistance expansion provides a Current 4D radius of 13.58 Billion Light Years if we consider H 0 = 72
km/s/Mpc. Notice that the Universe under the Hypergeometrical Universe Theory is an embedded
hypersurface within a 4D Spatial Manifold, with a lightspeed expanding radius. Because of that it is
possible to speak of Current (in absolute time) Universe. Einstein’s ideas about Time and Relativity are
refuted by HU and astronomical observations.2
Keywords: topology, cosmology, general relativity, L-CDM, extra dimension, 4D, 5D Spacetime

1. INTRODUCTION
The way Physics can “prove” the existence of an extra spatial dimension is by observing
things that can only happen in a space that has extra dimensions. Physics can also support an
argument by showing that its implications solves conundrums with a simpler explanation.
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The predictions of SN1a distances under HU, would thus support the Lightspeed
Expanding Hyperspherical Hypersurface hypothesis.
The strength of this argument relies on Occam’s Razor Principle. This is concept used in
‘dynamics programming’. The basic idea is that if you always choose the simplest theory that
explains everything, you will be closer to a Fundamental Theory (a predictive theory) at the
end. Current theories (e.g. L-CDM, General Relativity) are Fitting Theories. In the case of LCDM, the Standard Model of Cosmology, the parametrization is showcased in this Hubble
Function3–5:
(1)
This showcases where Dark Matter and Dark Energy comes from within the scope of
Cosmology. They are fitting parameters in this function and for that reason I call L-CDM a
fitting theory. L-CDM fits this function to the Supernova Project SN1a distances.

2. THE HYPERGEOMETRICAL UNIVERSE
2. 1. Universe expansion and the Hubble constant
Edwin Hubble6 discovered that Stars and Galaxies are receding from us at speeds that
increase linearly with distance.

𝑉 = 𝐻0 𝐿

(2)

where V is the receding velocity, H0 is the Hubble constant, L is the linear distance.
The associated frequency shift was modeled as a velocity-dependent Doppler shift by:

(3)
The spectral shift is represented by a factor z:

z=

Dlobs

l0

1+ z =

lobs
l0

(4)

(5)

2. 2. Hypergeometrical Universe – viewing the past
HU proposed topology is of a light-speed expanding hyperspherical hypersurface to
represent the spatial coordinates of our Universe. This means that the 3D Universe is a moving
inertial frame with very specific topology, curvature (there are three curvatures one spatial and
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others spacetime related). From the proposed topology shown in Fig.1 one can easily ascertain
the Hypergeometrical Universe model for the Hubble Constant:

H0 =

c
R0

(6)

Figure 1. This shows how one interprets the Tangential Momentum Conservation associated
with peering into the past within the Hypergeometrical Universe Theory. Here we show us at
position A, looking at a type 1a Supernovae (SN1a) at position C when the Universe was 8
Billion Years old and the radius of the Universe was 8 Billion Light Years. Notice the
wavefronts in this 4D Space. Since we live in the hypersurface (approximated by a hyperplane
in our closer neighborhood), we only see the intersections of those wavefronts onto the
hyperplane. Light emission angle with the radial line is always 45 degrees. 4D K-vector
direction for the light that we detect is always a line-of-sight vector. It is clear the geometric
nature of redshifting from this image. The photon path is distinct from the line-of-sight path.
where: c is the speed of light and R0 is the 4D Radius of the Universe (age of the Universe time
the speed of light). For H0 = 72 km/s/Mpc:
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R0 =

c
= 13.58billion - light - years
H0

(7)

Figure 2. HST Key Project 2001 short-distance Hubble parameter estimation using SN1a. This
corresponds to having the age of the Universe equal to 13.58 billion years and the 4D radius of
the Universe as 13.58 GLY. 7

The Photon Path is distinct from the line-of-sight presented in Fig. (1). This drawing
showcases the Tangential Momentum Conservation that each photon has to obey. A
Cosmological Angle is represented in Figure 1 as alpha.
Simple trigonometry yields:

(8)
-198-

World Scientific News 130 (2019) 195-215

To create the map, HU derives from first principles, the following Cosmological Ruler
d(z). This function yields distance as a function of redshift.
The Cosmological Angle  is given by:

(9)
While the distance is given by:

(10)
Equation (2) is derived from simple trigonometry. The Physics behind the triangle is a
requirement for tangential momentum conservation, where tangential means momentum
conservation within the 3D Hypersurface.
To see this let’s review simple corollaries of equation (10).

R(t) =

R0
Rl
= 0 0 = ct
1+ z
l

(11)

where l0 is the unstretched wavelength and R0 the outermost circle (the 4D radius of the
Current Universe). R(t) is the inner hypersphere (prior epoch) 4D radius at a Cosmological
(Absolute) Time t.

z=

R(t) l0
=
R0
l

(12)

l - l0 l
= -1
l0
l0

(13)

dz 1 dl
=
dt l0 dt

(14)

cR0
dz
=dt
R(t)2

(15)

(16)
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where H 0 =

c
is the Hubble constant.
R0

2. 2. 1. Reciprocal Hubble’s Law
This is the HU Reciprocal Hubble’s Law and applies to the wavelength of the propagating
Photon.

(17)
This is a requirement that both Momentum and Energy to decay (be transferred to the
Fabric of Space) at a constant rate throughout the path of the ancient photon. This confirms that
Fig. 2 showed us the tangential momentum conservation requirement. The same requirement
tells us how energy and radial momentum is not being conserved!
Remember that l0 and H 0 refers to the original wavelength and the current Hubble
Constant.
2. 2. 2. Ancient photon propagation
Notice also equation (12):

expresses how light is being stretched as it propagates.
One wavelength l0 at R(t) maps to l at R0. This means that the number of original

wavelengths l0 at R(t) arc (1 radian) at Cosmological Angle = 1 radian is equal to the number
of stretched wavelengths l at R0 (1 radian). Hence light propagates with the wavelength
stretching along meridians of the cosmological angle between 1 radian and Zero.

-200-

World Scientific News 130 (2019) 195-215

Figure 3. Here we show the evolution of the photon wavelength as light propagates. Notice the
accumulation point at 1 radian. The photon path is similar but not identical to a log-spiral path.
The tangential steps follow equation (12). The number of wavelengths covered tangentially on
any epoch would always be the same.

To understand this, consider the Universe as a diffraction grating, impacting radial
momentum as light travels through the Universe and the Universe expands in a de Broglie
stepwise manner.
Similarly, when light is absorbed from a random ensemble of hydrogen atoms around a
galaxy, that 4D k-vector will have a hyperspherical nature, that is, one could always find a 4D
k-vector that would reach us (in a line of sight along the 4D spatial manifold) whenever that
photon arrives.
This means that the Tangential Momentum Conservation Law (our Momentum
Conservation Law in 3D) can be maintained for any size (4D radius) of the Universe. The
cosmological Ruler d(z) is derived from 4D tangential momentum conservation law, that is,
whatever path the photon will travel, its momentum (and thus its wavelength) will change
accordingly to eq. (12).
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R(t)

l0

=

R0

l

where R0 is the radius of the Universe at any given epoch.

Figure 4. At each stepwise expansion of the Universe, light propagates from one layer to the
next. The interaction is akin to interacting with a diffraction grating. It will impact different
momentum to different colors. Conversely, if the incident light has a broad 4D k-vector spread,
then the grating will create a broader spread even if the incident light is monochromatic. This
second view is closer to the Physics of Ancient Photon Propagation. Color or wavelength has
to do with the angle of scattering, because color in this problem is a projection of the
propagating 4D k-vector onto our local hyperplane.

Photons with different initial 4D k-vectors will reach us at different times and have a
different rate of radian momentum loss (wavelength stretching) because of their different initial
4D k-vector. They all will come from the same point in the hypersphere at cosmological angle
= 45 degrees. This assures that all photons that arrive at us at any given time, coming from
different epochs, travel consistent radial and tangential distances.
Below, you can see the actual photon path as applied to the 580 SN1a distances from the
Supernova Project:
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Figure 5. Here we show the position of all type 1a Supernovae (SN1a). Notice the accumulation
point at 1 radian. The photon path is similar to a log-spiral path but the tangential steps follow
equation (12). The number of wavelengths covered tangentially is equal to the number of
wavelengths covered on the Current Universe (outermost circle). Obviously, all SN1a are not
along a single direction in the sky and have been reflect as such for plotting purposes.
2. 3. HU laws of nature – epoch – dependent G
The Hypergeometrical Universe Theory (HU)1 derived Natural Laws from first
principles:

(18)
The Gravitational Constant G is given by:
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Similarly:

(19)

(20)
where F is the dimensionalized Cosmological Time (c*t). It times the expansion of the
Universe and it is Absolute.
Relative Time spans can be understood from this simple figure:

Figure 6. Depicts cross sections of the proposed hyperspherical light speed expanding universe.
These are the cross-sections xF and XR for the expanding universe. The universe direction
along X is represented by the band. X (or Y or Z) is displayed along the perimeter of the circle.
The circle radius is equal to the age of the universe times the speed of light. Also, shown in the
diagram are Φ (cosmological time), proper time t , radial direction R, proper radial projection
r, the Cosmological Angle α between two reference frames XYZ t and X’Y’Z’ t ’, the local
torsion angles 𝛼𝜏 and 𝛼𝑅 By choosing a local metric for xyz t Minkowskian and having a
Lorentz transformation to relate XYZ t and X’Y’Z’ t ’ reference frames, one can assure that
the theory obeys Strict Relativity.8 That said, equations (18-20) eliminate the need for
Relativity.
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2. 4. Supernova distance analysis
Current analysis indicates that many of the Supernovae explosions take place at distances
larger than the maximum distance traveled during the Universe lifetime (circa 13.58 Billion
Years). This paradoxical result is the motivation for Inflation Theory9, the proposition of Dark
Energy (to support the expansion) and Dark Matter to counterbalance it. This Supernova Survey
is composed of observations of Type 1A Supernova explosions. Type 1A Supernova explosions
are thought to have as precursors a binary system of White Dwarfs or White Dwarf-Star. The
justification for the consistency in Luminosity is that the White Dwarf steals material from the
companion until it reaches the Chandrasekhar mass10. At that point, the electron Fermionic
repulsion cannot keep the Dwarf from collapsing any longer. Its collapse ignites a chain reaction
that consumes Carbon and Oxygen with the final product being 56NI.
Now let’s prove the main assertion that distances might be overestimated. We will be
based our derivation on Arnett’s work11. Here we will study the effect of a distinct value of G
would have on the Light Curve. The Luminosity of a Supernova is given by Arnett’s eq. 39:

L(1,t) = L(1,0)f (t)

(21)

where

(22)

(23)
Chandrasekhar Radius has the following G dependence:

(24)

(25)
If you model a Star as to be emitting Blackbody radiation, its luminosity will be given
by:

L = 4p R2s Ts4
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Relating two stars in different epochs facing different Gs, same temperature TSolar, we
obtain:

(27)
2. 4. 1. Low radiation pressure limit
Simple modeling of the Sun’s luminosity yields12:
L ∝ G4M−3.33

(28)

Considering the ratio between luminosities to scale with Mass we can derive the epoch
dependent Solar Mass:

(29)
This Solar mass is the mass required to yield the same surface temperature given that the
radius shrank accordingly to the White Dwarf Chandrasekhar radius. The approximation is that
Luminosity scales with Star mass.

MQ = J -3 MQEpoch

(30)

Substituting equations 30, 24 into equations 22-23:

(31)

32)
Since

(33)
We obtain the following relationship between Absolute Peak Luminosities now and in
earlier epochs:
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(34)
2. 4. 2. High radiation pressure limit
For larger stars or during Supernova detonation, the radiation pressure is larger than the
gas pressure in the radiation zone. Plugging in the radiation pressure, instead of the ideal gas
pressure used above, yields:
L∝M

(35)

Considering the ratio between luminosities to scale with Mass we can derive the epoch
dependent Solar Mass:

(36)
This Solar mass is the mass required to yield the same surface temperature given that the
radius shrank accordingly to the White Dwarf Chandrasekhar radius. The approximation is that
Luminosity scales with Star mass.

MQ = J -2 MQEpoch

(37)

Substituting equations 37, 24 into equations 22-23:

(38)

(39)
Since

(40)
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We obtain the following relationship between Absolute Peak Luminosities now and in
earlier epochs:

(41)
This means that prior epochs had dimer Absolute Peak Luminosity and thus were
overestimated by current Cosmology.
This means that Supernova Distances would be overestimated by

depending on the model one chooses for how the Mass of a Star would depend upon G

(42)
Supernova distance correction
We will use the High Radiation Pressure model since the context is one of a Supernova.
So, all SN1a distances were corrected using the ratio between the corresponding REpoch
according to equation (42).
2. 4. 3. Supernova project HU predictions – goodness of fitting
Problems with Friedmann-Lemaitre:
Friedmann-Lemaitre fitting to different epochs provided different parameters and thus
different physics. The fitting of SN1a use parameters that have no support on other
measurements.
Below are chi-squared results for both modulus-distance and normalized distance
observed-values and predicted-values.
Power-Divergence chi-square for modulus-distance (Statistic = 1.33, p-value = 1.0)
Power-Divergence chi-square for normalized-distance (Statistic = 2.64, p-value = 1.0)
Error are easily attributed to idiosyncratic kinematic states (idiosyncratic local Fabric of
Space Deformations). The derivation of all distances relies on the SN1a being on average on a
Relaxed Fabric of Space. This is an approximation, that is valid on average.1
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Figures 7. Presents the epoch-dependent G corrected SN1a data and HU Parameterless
Predictions.

Figure 8. Relative (Normalized) Distance Error for epoch corrected survey distances
showing no bias.
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3. DISCUSSION
Considering that Einstein’s Theory of Relativity is based upon an empirical Law proposed
by Sir Isaac Newton in the 17th Century, HU alternative is attractive. It does not require
unsupported Dark Energy or Dark Matter. It provides an epoch-dependent law of Gravitation
that passes all Special Relativity and General Relativity tests.
The HU Law is also consistent with the Lightspeed Expanding Hyperspherical Topology
which is supported by all three main astronomical surveys: Sloan Digital Sky Survey, Planck
CMB Survey, Supernova Project.
It created parameterless predictions of SN1a distances, something unrivaled by any other
theory. It is derived from first principles and the two hypotheses are supported by astronomical
and experimental observations2. The Universe is a lightspeed expanding hyperspherical
hypersurface. Matter is made of coherences between stationary states of deformation of space.
These coherences are called Fundamental Dilator. The Lightspeed expanding Hyperspherical
Hypersurface is supported by the current predictions of SN1a (Supernova Project), by the
Planck CMB Survey and by the Sloan Digital Sky Survey.
3. 1. Planck cosmic microwave background survey

Figure 9. Angular correlation function of the CMB in the RH = ct Universe, for b = 3 and
t0/te = 5×105, together with the best-fit ΛCDM model, compared with the Planck data. RH = ct
model is better than L-CDM. Reproduced from 13-14.
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Dr. Melia13-14 modeled the 2-point correlation function from the Planck CMB Survey
using a model called RH = ct.
This model implies that the Universe is a 4D Hyperspherical Hypersurface expanding at
the speed of light. This is, of course, nonsensical within the 4D Spacetime General Relativity.
That said, the numerical analysis is homologous to the Lightspeed Expanding Hyperspherical
Universe as described in HU.

4. CONCLUSIONS
The preponderance of evidence points towards a Universe with a 4D radius that expands
at the speed of light, irrespectively to the Universe content. This refutes Einstein’s Equations
and L-CDM.
HU epoch-dependent Law of Gravitation replicates all GR successes. HU unveiled the
Hypergeometrical Force, which allows it to falsify all Dark Matter evidence (Spiral Galaxy
Rotation Curve and Coma Cluster Conundrums).
In addition, HU produces the 3D Galaxy Density Map showcasing the seeding of the
Universe by recurrences of a hyperspherical acoustic mode.
HU analysis of the Supernova data adds support to the proposed topology. Dr. Melia
RH = ct adds support to the lightspeed expansion of the Universe.
Hence, all three main astronomical surveys support the simplest view of the Universe – a
constant inertial (or natural speed) expansion of the whole Universe. A simpler model without
any parameters is preferable to the L-CDM which has six parameters and many of them (DE
and DM are unsupported or falsified).
Photon Path
Photon path starts at Cosmological Angle equal to 1 radian and curves towards (0,1) on
Fig. 1. As the Universe expands, the wavelength also increases following a linear
proportionality relationship with the 4D radiuses

R(t)

l0

=

R0

l

Notice that R0 is actually the final radius and R(t) is the original radius where the photon was
emitted with a wavelength l0
Energy and Momentum Conservation
Energy loss is due to loss in the radial momentum. Tangential Momentum is conserved.
Tangential means 3D Hypersuperficial.
The constant rate of energy decay refutes the ad hoc Tired Photon model, where the
energy decays is exponential and proportional to the current photon energy.
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The amount of energy lost at each de Broglie step of expansion of the Universe is just too
small and might be somehow converted into tangential energy.
It might be worthwhile to review the current views.
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APPENDIX A - PERCEIVED ACCELERATION
HU predictions can be used to explain the current view of the Cosmos, including the
perceived acceleration, initial Inflation. The HU distance is given by:

D(t) =

R0 - R(t)
= 1- a(t)
R0

(1)

where

a(t) =

R(t) ct
=
R0
R0

(A.2)

That L-CDM distance is overestimated by:

(A.3)
Taking derivatives:

(A.4)

(A.5)
Since

da(t) c
=
dt
R0

(A.6)

and

d2 a(t)
=0
dt 2

(A.7)

The resulting “observed” acceleration is given by:

d2 aobs (t) 3c2
=
a(t)-7/2 ( 5 - a(t))
2
dt
4R0
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Below is the view of the perceived acceleration resulting from possible misreading of
Supernovae distances:

Figure A.1. Perceived Universe acceleration in units of R0/(Billion Years)2. Let panel: Inflation
1.6%
Period. Right Panel: Current Acceleration=
2 .
Billion Years

(
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If we use units of

R0
instead:
(BillionYears)2

d2 aobs (t)
3
=
a(t)-7/2 ( 5 - a(t)) = 0.4%*a(t)-7/2 ( 5 - a(t))
2
2
dt
4(13.58)

(A.9)

This means that for current times (a(T) = 1), the Universe has been perceived as
accelerating at

1.6%
(BillionYears)2
Notice that the acceleration becomes negative at R(t) = 5R0. All these results are likely
to be artifacts of the overestimation of Supernovae distances.
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