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Abstract 
In this note we give a geometrical presentation to the 4D Riemannian curva-
ture as it relates to the Newtonian gravity in the 4D Lorentz manifold. The 
compacting of the proper time as is necessary for the unification with the 
Maxwell electrodynamics, as given by Einstein and Kaluza-Klein, should the 
universe be only of 4D space-time, led to the concept of gravitational field 
singularity sinks known as black holes, that would not be acceptable under a 
5D homogeneous manifold through which the 4D Lorentz manifold evolved 
by application of the Perelman-Ricci Flow entropy mapping, which is consis-
tent with both Maxwell suggested magnetic monopole, the quantum Higgs 
vacuum theory and the Gell-Mann standard model for hadrons. 
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1. Introduction 

In order to understand gravity, it is necessary to start from Special Relativity, 
which states no matter can travel faster than the speed of light c in a 4D 
space-time manifold. Therefore, the 4D space-time manifold must be expressed 
in terms of the Lorentz manifold. Namely 
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=

− = ∑                          (1) 

where τ  is a constant. 
The Fourier representation is then given by 
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where m > 0 represents a mass. 
In order that the 4D space-time covers the massless electromagnetic fields, 

which obeys the homogeneous 4D Maxwell manifold [1], where τ  is 0, the 3D 
coordinates must be homogeneous, thus satisfying spherical symmetry, hence 
expressed in the Fermat’s sum [2] 

( )2 2ct r=                            (3) 

where the Fermat’s amplitude is the radius of a sphere. 
It should be noted that should one replace τ  as x4 and moved to the r.h.s. in 

Equation (1), do NOT correspond to that we have a 5D homogeneous space-time 
manifold! [3] As electrodynamics is only given by the 4D homogeneous mani-
fold. Hence, if it is expanded to a homogeneous 5D, it would result in a 5th po-
tential field solution [4], namely the magnetic monopole potential as suggested 
by Maxwell. Should we take x4 literally as the 4th space dimension, then τ  is 
the result of a dimension projection from 5D into 4D [5]. In that case, and with 
space symmetry, the 4th space coordinate must be along “r” the Fermat’s ampli-
tude, since the 5D homogeneous manifold satisfies the Fermat’s last theorem, 
and is given in terms of Euler representation by three independent angles having 
ranges π, 2π and 4π as shown rigorously in ref. [4], making it a degenerate radius 
for both the photons as well as a massless, charge 0, diagonal long range order 
Boson field, that is the Higgs fields [6], thus creating the Higgs Bose-Einstein 
vacuum that must occupy the universe wherever matter is absent. Hence if there 
is a gravitational field singularity region for masses in 4D, it would be removed 
by the outward pressure of the Higgs fields [7], thus eliminates such so-called 
Black Hole regions [8]. In fact, it would appear super bright as is observed at all 
galactic centers! And it explains why in galaxies stars spiral outward instead of 
collapsing into the galactic core [9]. 

2. The 4D Riemannian Curvature 

To examine the gravity equation, we again must return to special relativity. Note 
the velocity of a moving mass depends on the observer’s frame in relationship to 
the mass. Since Newtonian gravity is given w.r.t. the mass frame. Thus we must 
express the 4D coordinates in a covariant form. Hence it means xµ  must 
transform by the Riemannian curvature [10]: 

3

0
x g xνµ µν

ν =
= ∑                           (4) 

where 

x
g

x
µ

µν
ν

∂
=
∂

                           (5) 

Such that the line element ds is given by 
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2

,
d d ds g x xµν

µ ν
µ ν

= ∑                          (6) 

By adding the 4 Maxwell potentials Aµ , g µν  becomes A Aµν µ νγ −  where 
µνγ  is the space curvature when either µ  or ν  is fixed as 4, the proper time 

component and 4µγ  becomes the time-space element, and 4A  either represents 
the monopole potential or in Einstein’s case equal to 0, by closing the integral x4 
around itself, such that 

( )22
4

,
d d d d ds g x x x A xµν µ

µ ν µ
µ ν

= − −∑                 (7) 

where 4x  is the proper time τ  and NOT a 4th space coordinate. In fact this 
assumption on 4D space-time invalidates not just the absence of a monopole 
potential, but also the existence of a Bose-Einstein Higgs vacuum. Absence of it 
is problematic in the ability to justify the Gell-Mann Standard model [11]. Ma-
thematically, it also invalidates the Perelman entropy Ricci-Flow mapping [12] 
that gives us the galactic Lorentz 4D manifold, and the Maxwell ghost w.r.t. 
non-symmetric photon distribution. Apart from these problems, a strict 4D 
space-time now leaves 4A′  as a gravity potential gϕ  choice. Thus produces 

4 4 44g g g gµ µ µ′ = + ∂                        (8) 

when we identify 4gµ′  as the electromagnetic potential Aµ′  and 44g  as the 
unit vector 1, it gives us the Lorentz gauge transformation 

A A fµ µ µ′ = − ∂                          (9) 

Keeping in mind  

2
3

2

0
µ

µ
τ τ

=

= ∑  

This leads us to the linear line element for the EM unified 4D theory 

4 4
4

1d d d
4g gs xR F x F F Fµν

µνδ δ  = + − 
 ∫ ∫            (10) 

where 4R  is the invariant derived from the 4D curvature tensors, and 
detg gµν= , which gives us the Maxwell potential equation along r, in the 

spherical coordinates, together with gravitational field gF  inside the Lorentz 
manifold. Fµν  is the electromagnetic tensor [12]. It is because both 4R  and g 
are given by the Riemannian curvature, leading to a non-linear differential equa-
tion for the gravitation field equation, and the existence of a singularity as r in 
the 4D Lorentz metric approaches 0, thus creating the so call Black holes [8]. 
This solution can be removed if the proper time τ  as expressed in terms of x4 
is not in a closed loop as suggested by Einstein [10] since, when 3D space be-
comes 0, 2t  must become 2τ , thereby leaving a region as discussed by Whee-
ler as a worm hole [13]. While in the homogeneous 5D theory [5], leads to the 
presence of a Higgs vacuum filled with B.E. Higgs fields that carry the infinite 
quantum energies which would produce a repulsive pressure cancelling the gra-
vitational attractive singular field solution as t approaches 0. Invalidating the 
concept of the existence of gravitation field singularities within the universe. 
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To compare to the Newtonian gravitation the gravity equation as given by 
Equation (10) in turn can be formulated following in the cylindrical space coor-
dinate variables as we observed for the galactic structures in the universe, which 
in fact geometrically agrees with the Perelman-Ricci flow mapping [14] [15] ob-
tained from the homogeneous 5D manifold, but not from the covariant of the 
4D Lorentz manifold as Einstein assumed: 

zg g
rϕ ϕ

ϕ
−

∂ = = − ∂ 
                        (11) 

Hence under the Perelman-Ricci flow mapping, the rate of mass creation can  

be expressed in terms of z
z
t
∂

= Γ
∂

 and r
r
t ϕ

∂  = Γ ∂ 
 [3]. To explain that let  

( )M xµ  be the mass distribution within the Lorentz manifold, similar to Eins-
tein theory [10]. The covariant mass distribution rate becomes  

MS
xµ
µ

∂
=
∂

                           (12) 

By applying the 3D cylindrical frame, the rate of mass density change becomes 

1 1 ˆˆt
z r

MS z r
t
 ∂

= + 
∂ Γ Γ 

                     (13) 

implying a non-symmetric mass density must be in the Lorentz manifold. In fact 
the value of G being small implies we have a very flat doughnut geometry for the 
Lorentz manifold containing a mass distribution [3] as in Figure 1. There, 0τ  
varies [3] from an initial minimum value to τ  as a function of h, the thickness 
of the galaxy given by: 

( )0h c τ τ= −                         (13a) 

and 

0
d

t
r v t= ∫                          (13b) 

where t is the galaxy age and v is dependent speed of expansion along r. 
From Equation (10) as according to the Riemannian curvature in 4D, satisfies 

1z

r

zg
r Gϕ

ϕ

Γ∂ = = = ∂ Γ 
                     (14) 

 

 
Figure 1. Doughnut structure galaxy model in cross section depicting a time-extended 
projection action. 
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Because zΓ  and rΓ  are functions of t, r, τ  and Aµ . In order to satisfy 
Equation (14), zΓ  and rΓ  must be of identical functions multiplied with a 
proportionate constant G. By following Einstein and compacting τ , when r ap-
proaches 0, t must also approach 0, according to homogeneous 4D manifold. 
Therefore, this common function can be any arbitrary constant value C at r = 0. 
And according to uncertainty principle, and time reversal symmetry obeyed, 
energy must become + or − infinity at r = 0. Thus the gravitational field solution 
Fg within the Lorentz manifold must be singular at r = 0. With the + infinity 
equal to the creation of masses, such as in a galaxy around its bright core center. 
While the infinity energy than becomes a “black hole”, that is an infinite sink for 
matter to be reverted back into pure energy. Such gravitation singularities can be 
removed if the mass creation rates zΓ  and rΓ  are not continuous functions 
in r and t. In fact pictorially such discontinuous solution resembles an inward 
rotating mass density vortex. To remove this inward spiral into r = 0, physically 
an increasing outward repulsive pressure must build up as r decreases towards 0. 
Or if we can just eliminate time reversal symmetry from the Lorentz manifold. 
Starting with a 5D homogeneous space-time, time reversal is disallowed. And via 
a Perelman-Ricci Flow mapping, such a natural outward pressure is available via 
the existence of a Higgs vacuum in the 5D universe, which exist as r is geometri-
cally a degenerate coordinate filled with Higgs bosons, with the homogeneous 
Maxwell 4D becoming the boundary for the homogeneous 5D manifold. Hence 
there are NO black holes sinks in the universe, contrary to the theory of Einstein 
[10] and Penrose [16]. Meaning no matter can be reverted into pure energy, due 
to gravitational field singularities. Current astronomical observation cannot be 
interpreted as verification of the existence of black holes in the universe [17]. A 
spiral mass inward flow is like a fire whirl with attenuation swirling [18] [19] 
fluid flow requiring adding vorticity and thermally induced motion. It cannot be 
reverted to pure energy as interpreted. 

3. Conclusions 

There appear mathematical errors made originally by Einstein and furthered by 
Penrose and others. The mathematical errors came from the derivation of the 
covariant Lorentz 4D Riemannian curvature equation that leads to the gravity 
potential associated with a mass.  

As explained in above, if the universe is a 5D homogeneous manifold, then the 
boundary must be given by the 4D homogeneous Maxwell manifold, and thus 
there exist massless charge-less quantum fields as suggested by Maxwell given 
by the 4 component electromagnetic potentials and the orthogonal 5th mag-
netic monopole potential. With that relationship, the homogeneous 5D is filled 
entirely with energy carried by the monopoles, which are bosons in the 
Bose-Einstein condensed state as given by Higgs. And the presence of mass is the 
result of dimension projection onto the Lorentz 4D, as represented by irreversi-
ble Perelman entropy mappings, through the excitation of the monopoles states, 
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and that matters are expelled by their presence, thus completely removes the 
gravitation singularity. 

Acknowledgements 

We thank Ms. Winnie So for her careful editing and Professors G.A.M. Dresch-
hoff and H. Jungner for their previous contributions to this paper. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Maxwell, J.C. (1864) Philosophical Transactions of the Royal Society of London, 

155, 459-512. Reprinted in: The Scientific Papers of James Clerk Maxwell (W. D. 
Niven), Two Volumes Bound as One, Volume One, New York, Dover Publications, 
Inc., 1890, 526.  

[2] Aczel, A.D. (1997) Fermat’s Last Theorem: Unlocking the Secret of an Ancient Ma-
thematical Problem. Penguin Press, London. 

[3] Wong, K.W., Dreschhoff, G. and Jungner, H. (2014) The Five Dimension Universe: 
A Creation and Grand Unified Field Theory Model. Scientific Research Publication, 
USA. 

[4] Wong, K.W., Dreschhoff, G., Jungner, H., Fung, P.C.W. and Chow, W.K. (2018) 
Physics Essays, 31, 493-495. https://doi.org/10.4006/0836-1398-31.4.493 

[5] Wong, K.W., Dreschhoff, G. and Jungner, H. (2012) The Homogeneous 5D Projec-
tion and Realization of Quark and Hadron Masses. 

[6] Higgs, P.W. (1964) Physical Review Letters, 13, 508-509.  
https://doi.org/10.1103/PhysRevLett.13.508 

[7] Fung, P.C.W. and Wong, K.W. (2015) Journal of Modern Physics, 6, 2303-2341.  
https://doi.org/10.4236/jmp.2015.615235 

[8] Hawking, S. and Mlodinow, L. (2010) The Grand Design. Bantam Books, New 
York. 

[9] Wong, K.W., Fung, P.C.W. and Chow, W.K. (2019) Journal of Modern Physics, 10, 
1548-1565. https://doi.org/10.4236/jmp.2019.1013103 

[10] Einstein, A. (1916) Annalen der Physik, 49, 769.  
https://doi.org/10.1002/andp.19163540702 

[11] Gell-Mann, M. (1964) Physical Review Letters, 12, 155.  
https://doi.org/10.1103/PhysRevLett.12.155 

[12] Schwarz, A.J. and Doughty, N.A. (1992) American Journal of Physics, 60, 150.  
https://doi.org/10.1119/1.16935 

[13] Wheeler, J.A. (1955) Physical Reviews, 97, 511.  
https://doi.org/10.1103/PhysRev.97.511 

[14] Perelman, G. (2002) The Entropy Formula for Ricci Flow and its Geometric Appli-
cations. 

[15] Perelman, G. (2003) Ricci Flow with Surgery on Three-Manifolds. 

[16] Penrose, R. (2005) The Road to Reality—A Complete Guide to the Laws of the Un-
iverse. A.A. Knopf, New York. 

https://doi.org/10.4236/jmp.2020.1112119
https://doi.org/10.4006/0836-1398-31.4.493
https://doi.org/10.1103/PhysRevLett.13.508
https://doi.org/10.4236/jmp.2015.615235
https://doi.org/10.4236/jmp.2019.1013103
https://doi.org/10.1002/andp.19163540702
https://doi.org/10.1103/PhysRevLett.12.155
https://doi.org/10.1119/1.16935
https://doi.org/10.1103/PhysRev.97.511


K. W. Wong, W. K. Chow 
 

 

DOI: 10.4236/jmp.2020.1112119 1917 Journal of Modern Physics 
 

[17] Gibney, E. and Castelvecchi, D. (2020) Nature, 586, 347-348.  
https://www.nature.com/articles/d41586-020-02764-w  
https://doi.org/10.1038/d41586-020-02764-w 

[18] Mueller, C.J., Driscoll, J.F., Reuss, D.L., Drake, M.C. and Rosalik, M.E. (1998) 
Combustion and Flame, 112, 342-346, IN3-IN6, 347-358.  
https://doi.org/10.1016/S0010-2180(97)00122-3 

[19] Hung, H.Y., Han, S.S., Chow, W.K. and Chow, C.L. (2019) Thermal Science.  
https://doi.org/10.2298/TSCI181004266H 

 

https://doi.org/10.4236/jmp.2020.1112119
https://www.nature.com/articles/d41586-020-02764-w
https://doi.org/10.1038/d41586-020-02764-w
https://doi.org/10.1016/S0010-2180(97)00122-3
https://doi.org/10.2298/TSCI181004266H

	The Mathematical Origin of Gravitational Singularities
	Abstract
	Keywords
	1. Introduction
	2. The 4D Riemannian Curvature
	3. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

