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Abstract.  From observational data and our theoretical analysis, we demonstrate that a scaling law can be written for 
all organized matter utilizing the Schwarzschild condition, describing cosmological to sub-atomic structures.  Of 
interest are solutions involving torque and Coriolis effects in the field equations.  Significant observations have led 
to theoretical and experimental advancement describing systems undergoing gravitational collapse, including 
vacuum interactions.  The universality of this scaling law suggests an underlying polarizable structured vacuum of 
mini white holes/black holes. We briefly discuss the manner in which this structured vacuum can be described in 
terms of resolution of scale analogous to a fractal-like scaling as a means of renormalization at the Planck distance.  
Finally, we describe a new horizon we term the “spin horizon” which is defined as a result of a spacetime torque 
producing boundary conditions in a magnetohydrodynamic structure.   
 
INTRODUCTION 
In astrophysics, black holes have been ubiquitously confirmed from large scale super-giants such as quasars and 
galactic centers to smaller stellar size black hole systems.  These new discoveries represent a long term progress to 
confirm the 1916 Schwarzschild solution to Einstein’s field equations.   The observed black hole at the center of the 
Milky Way galaxy was first discovered by its gravitational influence on nearby stars. So far, black holes seem to 
have been found at the center of all galaxies that have been carefully examined [1].  Now, quasars and globular 
clusters, have been found to host large black holes and stellar black holes are well documented [1]. 

In this paper we develop a scaling law utilizing the Schwarzschild condition as well as discuss charge and 
rotation within a modified Kerr-Newman metric (the Haramein-Rauscher solution involving torque and Coriolis 
effects in the field equations [2]) for cosmological, galactic, stellar and micro physical black holes. It is important to 
note that all observed objects, from macro to micro, are predominantly x-ray emitters, which is typical of black hole 
horizons. At the horizon the gravitational force balances the electromagnetic radiation, a state previously thought to 
be only present at cosmogenesis, which implies a continuous creation model. This is based on the topology of 
“Schwarzschild’s zones” generating cells depicting a dynamic expanding and contracting universe first described by 
Wheeler and Lindquist [3]. Thermodynamic and acoustic processes occupy an important role in energy transfer 
between gravitational attraction, magnetohydrodynamic (MHD) and electrodynamic repulsion [4].  Solving the 
collective and coherent behavior of plasma MHD soliton structures, their thermo and acouston dynamics, results in a 
good description of the processes occurring externally, near and at the horizons of black holes [4]. A dual brane 
torus model of a 

4U  group  and the cuboctahedral cover group is utilized (see Appendix A). This approach leads to a 
polarized structured vacuum and an extended unified model.  This model is a central feature of the Harameinian 
topological picture [4, 5, 6]. 

At the cosmological resolution, plasma dynamics surrounding the event horizon give us a good indication 
of the fundamental structure underlying the dynamical vacuum state polarization, its relationship to the event 
horizon [4, 7] and the topology of the spacetime manifold. Some recent observations by the Wide Field Planetary 
Camera 2 of the Hubble Space Telescope of Supernova SN1987A and Nebula MyCn18 (so-called Hourglass 
Nebula) and large galactic superstructures display certain qualities that relate to the plasma state field and its 
interaction with the vacuum structure producing double torus-like dynamics [8, 9, 10].  

In this paper, we have developed a scaling law for the universal, galactic, stellar– solar and atomic scale 
frequencies vs. radius of the system, with the consideration of a fundamental response of these systems within the 
surrounding structured vacuum polarization, and we briefly discuss a new approach to renormalization.  In this 
paper, we will touch on the details of the field topology and its interaction with the vacuum structure, and focus 
mostly on describing our scaling law where we compare our scaling rotation to the standard atomic model in which 
1A~10-8 cm.  By way of comparison, we find the Big Bang cosmogenic parameters, R~10-33cm and  ~2 x 1043 Hz 
and the current universe at R ~ 1028 cm.  We derive a scaling law and discuss possible explanations of the missing 
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mass of the Universe in terms of vacuum state, polarizable and nonlinear structures which includes a new 
description of solar dynamics to generate the physics of a unified view [2, 4]. 

 
1. THE SCALING EQUATION FROM MACRO TO MICRO COSMOS IN TERMS OF FREQUENCY, 

 VS. RADIUS, R  
The primary constraint on the conditions relating the frequency of a system to its radius is through the 
Schwarzschild condition.  Schwarzschild’s 1916 solution is an extension solution to Einstein’s gravitational field 
equations, which were published in 1915.  The Schwarzschild solution  is the most simple and elegant solution to the 
field equations for a spherical system. [11] This solution represents a space-time curvature structure produced by 
the presence of matter-energy.  The field equations represent the universality of the gravitational force as 
represented by a spin 2 tensor gravitation, expressed as the curvature of four space or space-time.  The 
Schwarzschild condition is given for the Schwarzschild radius, Rs and mass ms as 

          2
2

c
GmR s

s                       (1) 

for the constant 2

2G
c

 where G is the gravitational constant and c is the velocity of light.  This term is  

     28
2

2 1.48 10G
c

   cm/gm,                      (2) 

which we term 2

2G
c

  , so that  
smsR  .  

J. A. Wheeler used the Schwarzschild solution as the solution for a black hole, a system in which gravity is 
so strong that light, once absorbed, cannot be reemitted.  This led to the search for astrophysical black holes. He 
attempted to apply this description of the structure of space-time in order to explain the generation of the 
electromagnetic forces in terms of the micro “quantum” structure described by mini Planck black holes [12, 13, 14]. 
R.W. Lindquist and Wheeler also published work depicting a “dynamic lattice universe” based on the topology of 
Schwarzschild membrane zones arranged to generate cells [3] (See Fig. 1a). 

This topological approach results in a dynamic expanding and contracting universe, where a test particle is 
found to rise and fall against the gravitational attraction.  This author expresses a concentric black hole/white hole 
theorem by combining a Kerr-Newman charge and rotation metric of the Haramein-Rauscher solution [2] with the 
concept of an expanding and contracting Schwarzschild cell.  

E.A. Rauscher [13], and more recently Haramein and Rauscher [2, 4, 14], developed a scaling law for 
physical variables as a function of the radius of the expanding universe.  This cosmogenic model depends on the 
approximation that the universe obeys the Schwarzschild condition given by Rs ~ 10-28 cm/gmMu yielding Ru = Rs 
~ 1028 cm with the current universe radius at Ru ~ 1028 cm and a mass of Mu ~ 1056 gm.  The early Big Bang 
conditions, as conceived of, yields Rs ~ 10-28 cm/gmmpl where mpl is the mass of the initial Planck black hole of 
mpl ~ 10-5 gm giving Rs ~   ~ 10-33 cm, the Planck length.  

Haramein [5] and Rauscher [13] have developed a detailed scaling law for the characteristic frequency of a 
system and its radius [4].  This unique scaling law treats cosmological and micro systems in terms of black hole 
physics, under the Schwarzschild condition, for various systems, which are also ubiquitous x-ray emitters.  This 
approach will be expanded to include the nature of a variety of black hole conditions. These conditions will not 
describe the detailed, more complex dynamics of each specific black hole system, but will, in general form, obey the 
first order Schwarzschild condition.  Some of the more complex dynamics include x-ray emissions due to energy 
exchange of rotating and rotating-charged black holes [15, 16].  More appropriate descriptions of the origin of spin 
and its implications to the Field equations will yield new physics, such as the Haramein-Rauscher solution with 
torque and Coriolis forces [2].  Of particular interest is the description of local plasma and thermodynamic 
properties described by the Kerr and Kerr-Newman solutions for black holes, and the application of this 
understanding to micro-physics [4]. 
We can categorize the types of black hole solutions in the following manner.  In general, a collapsing black hole 
system preserves its mass, electric charge and angular momentum or rotation.  There are five general categories of 
black hole solutions.  They are:  (1) an uncharged, non-rotating black hole which is described by the Schwarzschild 
solution field equations, (2) a charged, non-rotating black hole which is described by the Reisner-Nordstrom 
solution, (3) an uncharged but rotating black hole which is described by the Kerr solution, (4) a rotating, charged 
black hole which is described by the Kerr-Newman solution and 5) the Haramein-Rauscher solution with the 
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inclusion of torque and Coriolis forces to define the origin of spin. [2]   Returning to our Schwarzschild condition, 
we have calculated the conditions for micro to macro cosmological black holes [16].  Consider the usual 
Schwarzschild condition given above. Haramein, [5, 6] Rauscher [13, 17] and others have noted that at the universal 
scale for Ru = 1028 cm and Mu = 1056 gm and where  

28
2

2 1.48 10G
c

     cm/gm,          (3) 

we find a set of conditions for the entire universe as a black hole, i.e., the mass of our universe exceeds the mass of a 
system needed to overcome the escape velocity of light [12]. 

 
 
 
 
 
 
 
 
 
 
 
 
                                             Figure 1(a)              Figure1(b)  
  

                          
    Figure 1(c) 

 
Figure 1. The Lattice Universe, Kerr-Newman and Haramein Topologies 
a) Lindquist and Wheeler dynamic universe utilizing a Schwarzschild-cell method [3] (from Lindquist and Wheeler Fig. 
27.3) Many Schwarzschild zones are fitted together to make a closed universe.  This universe is dynamic because a test 
particle at the interface between two zones rises up against the gravitational attraction of each and falls back under the 
gravitational attraction of each.  Therefore the two centers themselves have to move apart and move back together again.  
The same being true for all other pairs of centers, it follows that the lattice universe itself expands and recontracts even 
though each Schwarzschild is viewed individually as static.  This diagram taken from Lindquist and Wheeler (1957).   b)  
Typical representation of a Kerr-Newman black hole (C. W. Misner, K. S. Thorne and J. A. Wheeler, Gravitation, Freeman 
and Co. (1973), p. 880).  c)  A schematic  model of the N. Haramein toroidal topological membrane of a dual 

1111 UUUU   manifold and its  singularity in a cuboctahedral field [2] (See Appendix A). 
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2. A SCALING LAW OF FREQUENCY VS RADIUS FOR BLACK HOLES  
There appear to be different mass groupings of black holes.  These categories of black holes fit well with the scaling 
model of Haramein [5, 6] and Rauscher [2, 4, 17].  The three main categories that astrophysicists have identified are, 
(1) “stellar” black holes, having a few times the Sun’s mass, (2) a mid-size black hole of perhaps 200 to 

AM410500   (3) “supermassive” black holes having a range of masses from 106 to 109 AM , at the center of 
galaxies and including quasars which are currently considered to be such black holes.  However, the manner in 
which these systems, from supermassive to stellar black holes relate to each other, and certainly the manner in which 
micro physics relates is currently theoretically unclear.  It may be that by describing all organized matter as various 
stages of evolution of black hole dynamics, and through the Haramein [5, 6] and Rauscher scaling law [2, 4, 13, 14], 
that these various systems can be related and understood to include microphysics as well.  This will be discussed 
later in this paper.   

We hypothesize that the characteristic frequency for the super giant black holes are of the order of, or less 
than, the characteristic frequency of the mid-size or intermediate black holes.  We denote the mid-size black holes as 
G1 and the super massive black holes as G2 in our scaling law (See Figure 2a).  Note that these systems are also x-
ray emitters due to the plasma envelope surrounding them. We have developed a scaling law for the universal, 
galactic, stellar – solar and atomic scale frequencies with the consideration of a fundamental dynamical form of 
these systems within the Schwarzschild model.  We plot fundamental associated frequencies, , vs. radius R of 
each of the systems (See Table 1. and Figure 2a). 

In Figure 2a, we give the characteristic frequency and radius for each system derived from the 
Schwarzschild condition.  We also give the mass for each system as well as the associated velocity, for verification 
of the model, which is approximately the velocity of light.  In the figure we display an approximate plot of the 
various black hole systems.  A more detailed analysis is currently in progress [14].  

We find the scaling law fits the data on a linear-linear scale factor, which is significant.  We start with the 
form baR  as a first order approximation.  For the R intercept at R = 10 then   ~ 8.  If   ~ 0 which can 
also be considered as 10–17 Hz, then for R = 28, we have b/a ~ -1.  Thus we have the   or Y intercept as (0, 8) and 
the R or X intercept as (8, 0) to a good approximation so that  = -R + 8.  This law is derived from our graph 

utilizing dimensionless quantities for c = 1 from the relation t
1 , c = R/t   so that R  = c  giving  

units   = c/R and R = c/ .  These are the dimensional conversion factors.  Then   = -R+8.  In our graph we are 
using powers to the base 10 or plotting base 10 exponent factors.  Hence we have 10 10 108  R  or 
10 10 108  R  so that 10 108 R .  In this form we can take the log to the base 10 of both sides and return 
to our original equation   + R = 8 or     R 8 . 

 E. A. Rauscher calculates the evolution of physical parameters from a big bang universe, comprising a 
scaling law, which is consistent with the evolution under the constraints of a Schwarzschild universe [18].  Under the 
initial conditions of the big bang (as described by current theory),  cm3310  and st 4410  yields a frequency 
of rotation of 1043 Hz.  Under the constraints of self consistency for its Schwarzschild condition, we have a rotational 
frequency of 10-17 Hz for the present universe. 

In Figure 2a, we should mention that the form 10 108 R  is an approximation because of the variation 
in specific galactic and stellar systems.  Also, we utilize the unit conversion of    to R using c=1.  We show this in 
Figure 2a.  We can also write 10 108 R  using dimensional analysis in terms of a new vector quantity   and 

introducing a unit vector velocity as c .  Then we can write   1

10
t 



 where c  = 108 to also preserve proper 

dimensionality of our   and R variables.  We observe an approximate linear relation between Rs and Ms and also 
  and R which is derived from fitting current astrophysical data.  These fits utilize the first order Schwarzschild 
condition on astrophysical and cosmological systems as well as for atomic systems.  In this approach we will 
analyze in detail the event horizon and ergospheric dynamics that will give us a more complete model of galactic 
and stellar formation and structure.  Note that the expression which we derive here is a good first order 
approximation.  Refinements, which include a more detailed formulation of black hole dynamics and other 
cosmological factors from general relativity, will include higher order effects in our scaling law. 
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Figure 2a. A scaling law for organized matter of frequency vs. radius. The black hole system is presented in this figure.  
Plotted from the top left is the mini black hole at the Planck distance of cm3310  through to the stellar-sized black holes, 
larger black holes, galactic center black holes and at the lower right is a Universe-sized black hole. Note that in between 
the stellar size and the Planck distance mini black hole we have included a data point for the atomic size which we as well 
calculate a new value for its mass that includes the energy available in the vacuum space of a nuclei and yields the correct 
radius to describe an atomic resolution as mini black holes (see equation (5) to (18))  It is of interest that the microtubules 
of eukaryotic cells, which have a typical length of cm8102   and an estimated vibrational frequency of Hzto 149 1010 lie 
quite close to the line specified by the scaling law and intermediate between the stellar and atomic scales [19].  
 

      
Table 1. We list the associated radius, frequency, mass and velocity with various relevant systems.  Plots of these values 
are given in Fig. 2(a) and 2(b).  Note that the mass of the atomic resolution is given as the standard value (see the 
calculated value in equation (5) to (18)). 
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Figure 2b. We note that the distance between the data points on our graph, when divided with each other as in Figure 2b, 
yields a very close approximation to the familiar Φ(phi) ratio given by   618.1~2/51   and its 

inverse   618.0~2/51  .  It is both appropriate and significant that the so called “golden ratio” is reflected in our 
scaling law (which maps energy dynamics at all scales), since it is prominently found everywhere in nature and has marked 
the evolution of cosmological mechanics and modern physics [18], from Kepler’s solar system modeling [20] to aperiodic 
Penrose tilings [21], including recent work on the thermodynamic phase transition of black holes showing a change of state 
from negative specific heat to positive specific heat at   618.0~2/51   [22] .  
 
The linear progression of scale of organized matter in our universe from macro to micro, and their apparent 

coherent relationships, supports the structured vacuum hypothesis leading us to the description of its interaction and 
constraints on an event horizon topological spacetime manifold.  Through black hole interactions with their 
surrounding plasma media, vacuum state polarization occurs and produces observable manifestations such as self 
coherent collective behaviors [4, 7, 16, 23].  

If we consider the atomic resolution in our scaling law we find that it is the only one that does not obey the 
Schwarzschild condition.  However, within the context of a polarizable vacuum where the quantum vacuum energy 
density is typically given as 393 /10157.5 cmgmv   we can calculate the contribution of the vacuum energy 
necessary to produce a Schwarzschild-type condition for the nucleon radius.  For a proton with a radius of 

Fermi321.1  and a volume, pV  of 33910665.9 cm , the quantity of vacuum energy available in the volume of 

a proton R is, pv VR   , then                                                                           

                volumeprotongmcmcmgmR /10984.4~10665.9/10157.5 55339393  
 .    (4)   

One can calculate a similar result utilizing the proton volume pV  and dividing it by the Planck volume 
3 equal to 39910220.4 cm extrapolated from the Planck length cm3310616.1  . This yields 

6010290.2  3 Planck volumes contained in a proton.  A Planck’s mass being gm510176.2  , it follows that 
the vacuum energy equivalent in a proton’s volume is  

            volumeprotongmgmR /10983.4~10290.210176.2 553605    .      (5) 
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Then we can calculate the proportion of vacuum energy available in the proton volume R  to yield a 

mass M necessary for a nucleon to obey the Schwarzschild condition 2

2
c
GMRs  at the typical proton radius of 

Fermi321.1 , then 

   
 

2220

238
13

/10988.8
/10674.6210321.1

scm
Msgmcmcm







                                               (6) 

where M equals the required mass,  

                gm
sgmcm

cmscmM 14
238

132220

10898.8~
/10674.62

10321.1/10988.8





 



                             (7) 

provided from the vacuum density. It follows that only a very small proportion of the mass/energy available in the 
vacuum is necessary for a nucleon to reach the Schwarzschild condition since this ratio is 

                                                     40
14

55

10601.5~
10898.8
10984.4






gm
gm

M
R .                                                 (8) 

It is interesting to note that this ratio is approximately the ratio of the gravitational force to the “strong force” 
estimated to be 4010 times stronger than gravity. It then fallows that only %10785.1 39  of the vacuum 
mass/energy available in the proton volume is needed to form a “Schwarzschild proton.” This contribution from the 
vacuum maybe the result of a small amount of the vacuum energy becoming coherent and polarized near and at the 
boundary of the spinning proton.  A proton of such mass would produce a gravitational force acting on another 
proton situated at a diameter distance of  

               
   

  dynes
cm

gmsgmcm
r

GMF 47
213

214238

2

2

10570.7
10321.12

10898.8/10674.6











.           (9) 

 
We now calculate the velocity of two Schwarzschild protons orbiting each other with their theoretical centers 
separated by a proton diameter in this semi-classical approach.  We utilize the force from Equation 9 to calculate the 
associated acceleration, 

MaF                      (10) 
then 

             232
14

47

/10508.8
10898.8

10570.7 scm
gm

dynes
M
Fa 




 .                                      (11) 

We utilized this acceleration to derive the relativistic velocity as 

               scmcmscmarv /10998.210321.12/10508.822 1013232   .               (12) 
We obtain cv  , then the period is 

            
  s

scm
cm

v
rt 23

10

13

10537.5
/10998.2
10321.12142.322 










                              (13) 

which is the characteristic of the interaction time of the strong force.  The strong interaction manifests itself in its 
ability to react in a very short time.  (For example, for a particle which passes an atomic nucleus of about cm1310  
in diameter with a velocity of approximately scm /1010 , i.e. with a kinetic energy of ~50 MeV for a proton and 
0.03 MeV for an electron, the time of strong interaction is about s2310 ). [24]  The frequency calculated from 
equation (13) is then  

                  Hz
sT

f 22
23 10806.1~

10537.5
11




                    (14) 

which is within  the gamma ray emission frequencies of the nucleus of an atom. This is a remarkable result.  
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We next compare these calculated gravitational forces between two Schwarzschild protons to the strong 
force generally used to account for their attraction. The strong force coupling constant is considered to be 1 and on 

this scale the relative electromagnetic coupling constant is 
137

1~ .  The strong force can be approximated as the 

Coulomb repulsion strength multiplied by the inverse of the fine structure constant, 137.  Then the repulsion of two 
protons just touching is 

                  
2

21

r
qqKcForce                                                               (15) 

 
where 22910988.8 Kc CNm and Coulombqq 19

21 10602.1    which is the charge of the proton. Then  

              
  dynesorN

m
CCNmF 6

215

219229

103.333
10321.12

10602.110988.8











                            (16) 

yielding an estimated strong force between them of dynesequalswhichtimes 86 1052.4137dynes 103.3   at a 
separation where the two protons are contiguous.  It is clear from these results that the “strong force” may be 
accounted for by the gravitational attraction between two Schwarzschild protons as calculated in Equation (9).  Most 
of the gravitational component, including a portion of the vacuum energy, may be utilized for confinement at the 
quark resolution.   

As seen above the vacuum polarization may have an important role to play in micro and macro scale 
energetic processes.  In recent years the vacuum energy density has been measured by various international and 
American university laboratories [25, 26, 27, 28, 29].  At the universal level, the necessity to reinstate the 
cosmological constant to accommodate the accelerating expansion [30, 31] is evidence that this energetic vacuum 
has physical properties and is acting at all scale levels, and may indicate a universal rotation.  Thus, the vacuum can 
be described in terms of gradients between scales of density of mass-energy (as in our scaling law) producing 
various rotational rates. For instance, the density of intergalactic vacuum relative to the galactic internal density, or 
the density changes near the surface of the event horizon of the centering black hole of a galaxy, where particles 
accelerate toward the velocity of light, generates various gradient differentials driving angular momentum/spin at all 
scales. These different density scales interact to generate topological boundaries, from which the scaling law can be 
derived. Thermodynamic and electrohydrodynamic Coriolis type processes on the surface of these event horizon 
boundaries are a consequence of this vacuum density gradient, not unlike the high pressure and low pressure 
differential in the air plasma of our atmospheric turbulences producing significant energy events such as hurricanes, 
lightning storms and tornados.  Moreover, the prevalent structure of subatomic particles, and the highly ordered 
arrangements of superclusters [9, 10] are indications of a structured vacuum [4].  Further, we examine cosmological, 
galactic, stellar, and atomic level black holes, and a new approach to the early universe big bang solutions is briefly 
discussed.   
 
3. STELLAR SIZE BLACK HOLES, A NEW UNIVERSAL SCALING LAW AND THE ROLE OF 

THE VACUUM STRUCTURE  
Our current model of cosmogenic and cosmologic evolutionary physical parameters deals with the universe as a 
whole. Even in these relatively simple approximations, we observe non-linear cosmogenic effects in analogy to the 
inflationary models, and we complement it with a continuous scale at the micro physics level with some of the 
preliminary work presented in this paper [18].  The Hubble cosmological constant now becomes an approximation 
for distant cosmological regions of space where large red shifts are observed.   

The galactic center black hole systems, which have been hypothesized to exist for well over two decades, 
and for which there is a great deal of observational evidence, must occupy some role in the nature and structure of 
the whole galactic system [1].  They have been observed to be associated with the center of most galactic disks that 
have been analyzed, and it is appropriate to assume that these gigantic black holes occupy an important role in 
galactic formation and dynamics. We briefly address the topological details of these fields, which are related to the 
vacuum structure in the next sections, but the N. Haramein double toroid topology depicted in Figure 1b is a 
representation of the field dynamics solution we are using for each scale (see reference 2).  The toroidal topology is 
a central feature of the Haramein [5, 6] and Haramein-Rauscher model [2, 4, 14] briefly described here and detailed 
in reference [2].. Further, if we consider Planck length mini black holes at the micro level, we may contemplate the 
possibility of the same field dynamics in the quantum domain.  In the next sections, we introduce some astrophysical 
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observations and theoretical concepts which we believe will lead to a better understanding of the universality of the 
black hole structure and its relation to the vacuum phenomenon. 

In order to appropriately discuss the dynamics of a collapsing stellar object, one must first address the issue 
of gravitational collapse and its global consequences.  Of course, a detailed analysis is outside the scope of this 
paper, and only a brief overview addressing the challenge of extreme curvature will be given, with further details in 
future publications.  Misner, Thorne and Wheeler described the evidence of gravitational collapse provided by stars 
and the universal big crunch “as the greatest crisis in physics of all time” [32].  Schwarzschild’s solutions to 
Einstein’s field equations, which lead to the extreme curvature of singularity, were the first solutions found, and 
were presented by Einstein in 1916.  As the result of gravitation, the universe expands to a maximum dimension 
then re-contracts and collapses to singularity, and then nothing, no more predictions are made, and Einstein’s field 
equations invariably develop singularity [12].  Further, at the quantum resolution, the vacuum fluctuations are so 
great (formally infinite) that they were renormalized utilizing the Planck scale.  The topology fluctuates inducing 
wormhole-like structures at the Planck distance (quantum foam), thereby generating a gravitational collapse which is 
continually being formed and unformed everywhere in space. It has been remarked that the Planck distance quantum 
fluctuation could be “a guide to the outcome of collapse at the level of a star and at the level of the universe” [33].  
In the 70’s evidence of the possibility of a collapsing dynamic generated a large conceptual challenge or a paradox – 
since below singularity no physics can be, or has been described, “yet physics surely continues to go on” [32].    

Currently we have very strong observational evidence of collapse at stellar, galactic and quasar scale. 
Further, the vacuum fluctuation density of the quantum resolution, which has gained great support from theory and 
experiments [25-29], is evidence that collapse may be occurring at the subatomic particle level producing a 
polarized structured vacuum.  Certainly, if the universal scale emerged from singularity and returns to singularity, 
and gravitational collapse is found at the star and galactic center resolution, and finally, if we find that collapse as 
mini black holes is occurring everywhere in space in a dynamical vacuum, then one can deduce that collapse is not 
only predicted by the high curvature of the metrical space, but that it is fundamental to the spacetime manifold 
topology as it interacts with matter/energy.   

In view of the Lindquist and Wheeler [3] dynamical universe collapsing and expanding, and that singularity 
may be occurring at all scales, a white hole (expansion) centered by the singularity of a black hole (collapse) would 
be expected.  It follows that the singularity horizon may no longer be smooth, and the “black hole has no hair” 
analogy may no longer hold.  The Lorentz invariance condition is dealt with by utilizing the 4U  bubble so that the 
hairs may be combed uniformly along the torodial topology without the necessity of a “part” [2].  Further, these 
spacetime topological hairs undergo specific Newtonian-type gyroscopic and Coriolis dynamics that are typically 
observed in plasma and their self-organizing structures and which are associated with strong electromagnetic 
radiation (the white hole expanding portion) found in ergospheres and multiple astrophysical bodies.  One could 
even think of the arms of a galaxy as the very long “hairs” of the central black hole ergosphere and bulge.  New data 
from black holes such as the one at the galactic center of MCG-6-30-15 have now been observed to radiate generous 
amounts of luminous emissions, which can not be accounted for by the free falling matter alone [34, 35].  In Laplace 
transformation, space and time are not limiting cases but effect orientation.  

In the world of a structured white holes/black holes “dimpled” universe, unification is given by a 
topological scaling defining horizons at all scales – where the micro physics is dealt with as high curvature near the 
Planck distance of mini black/white holes and the large scale is quantized by “hairy” horizons.  A condition of 
equivalence resulting from the dynamic-balance between the electromagnetic radiation and the collapsing geometry 
of space can be written and a first consideration is given in reference [4].  In the black hole/white hole dual structure, 
the singularity may occupy a role in a mirror inverse where mass-energy is destroyed and recreated by the 
fundamental torquing of spacetime. 

If we consider the topology of infinite curvature in a spacetime manifold (with the inclusion of torque, 
Coriolis effect and charge [2]) of a white hole containing a collapsing black hole singularity, the relationship 
between the weak gravitational field (the white hole portion) and the highly curved space at the center singularity, 
generates a spacetime topology equivalent to a 11 UU  torus and its polarized Coriolis counterpart resulting in a   

1111 UUUU   double torus.  Thereafter, when one examines the radius as it approaches zero at singularity, one 
finds the vacuum since the torus topology is centered by a hole.  Vacuum fluctuations may be caused by the extreme 
curvature pinching the vacuum structure at the center of black holes at all scales where mass approaches infinity and 
where the vacuum  is renormalized as 5.157 x 1093 gm/cm3 at the Planck resolution [2, 4].  

Hawking compares the vacuum quantum foam fluctuation to electron-positron pair production, and states 
that “whether spacetime has a manifold structure on these scales [quantum foam] is open to question. It is 
hypothesized that this structure might be a fractal structure.  But manifolds are what we know how to deal with, 
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whereas we have no idea how to formulate physical laws on a fractal” [36].  At the Planck scale, at the center of the 
dual torus, collapse must assume the minimum amount of vector symmetry for ideal equilibrium of all forces so that 
they may sum to zero and appear as vacuum.  In reference [2] and in some detail in Appendix A, we expressed how 
the subset of the cover group 

321 SUSUU   containing the cuboctahedron is utilized and related to the group set of 
the dual torus 

11 UU  .  At the vacuum resolution, vacuum structure must converge to the minimum vectors for 
equilibrium – the twelve converging vectors of a cuboctahedron.   The fractional problem generated at singularity 
and, thus, at the vacuum may be resolved by the fractalization of the twelve collapsing vectors necessary for 
minimum equilibrium of the cuboctahedral growth of a structured vacuum – a 3D Koch-type curve, from which one 
can find resolutions of structures to infinite discreteness.  This may be a viable method to apply fractal geometry to 
the spacetime manifold, and to use fractal resolutions to scale singularity.   

The vacuum density gradient, 2 4    where   represents the renormalized gradient and   its 
potential so obtained, relates to our scaling law, which extends from the Planck length to the Universe as a whole,  
and the variation in density dictates the energy level of the vacuum at various scales.  From the work of Haramein 
and Rauscher [2], we consider, for instance, at the cosmological constant 0   where the energy density of the 
vacuum is  
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                                                   (17)              

for a universal acceleration of  
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at the lower limit of  
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where the energy density is  
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The cosmological constant is expressed in Einstein’s field equations as 

     4

81
2

G
R g R g

c


   

 
   .                                                (21) 

The difference in vacuum density and thus the difference in the amount of Fermi-Dirac sea of interactions of 
creation and destruction operators [7], drives the continuous dynamic collapsing and uncollapsing manifold 
topology at all scales. This is analogous to the interaction of high density and low density air pressures generating 
and driving the magnetohydrodynamic plasma topology of hurricanes and tornados, in this case, however, driving 
the toroidal topological manifold of white/black hole structures at all scales. The differential in density between the 
external vacuum and the internal black hole vacuum may be the cause of vacuum polarization type of processes at 
the event horizon, responsible for pair production of mini white hole/black holes. 

Note that recent background radiation data collected by the Wilkinson Microwave Anisotropy Probe 
indicates a quite different picture of the topology of the universe than previously believed; one that seems to be 
toroidal in nature [37].   The CMB mapping octopole and quadruple components exhibit a particular spatial axis of 
polarization with a highly structured equator, supporting the dual torus topology being present at least 400,000 years 
after the big bang when the extremely hot hydrogen plasma was fully ionized.   We compare these findings to the 
mapping of galactic structures and to the dynamics of the plasma in supernova events where large departures from 
the typical spherical models is necessary, and is a match to the dual torus topology [38].  The same structures are, as 
well, observed at the collapsed star, the microquasar and quasar resolutions.  Further, it appears that the distribution 
at the very large scale of superclusters seem to self-organize at the vertices of octahedrons, generating an immense 
latticework of cuboctahedrons [9, 10].  

 



 11 

 
Figure 3. Large scale structures 

(a)  Hubble Space Telescope image showing the top view of the enormous vorticies of the Crab Nebula. 
(b)  Hubble Space Telescope images from the near infrared camera and multi-object spectrometer (NICMOS) yields a 
closer look at the heart of the Crab Nebula and its center neutron star which displays “lobe-like” structures delineating an 
octahedron. 
(c)  Mapping of large scale structures showing an alignment passing through Draco, Ursa Major, Leo, Hercules and the 
Great Attractor, including a long chain of smaller clusters ending at Tucana. 
(d)  Recent data on the distribution of large scale structures, such as super-clusters, showing high levels of geometric 
coherency of gigantic fractal-based octahedrons [9, 10] which generate the 12 vectors of the cuboctahedron 

2U  group. 
(See also Fig. 3(d).  This is a mapping in 3 space of the data of Figure 3(c) where A1 is the extension of the Virgo-Coma 
supercluster, A2 is ETJEA 127, A3 is Hydra-Centaurus, A4 equals Ursa Major, A5 is ETJEA 154, A6 is Sextans.  The 
edge of A2-A3 is the Shapley concentration, the edge of A3-A4 equals Leo, edge A1-A2 is ETJEA 126, edge A1-A4 
equals Virgo-Coma, edge A3-A5 equals Hercules.  B1 equals A3, B2 is ETJEA 16 + Grus-Indus, B4 equals Pisces, B5 is 
Aquarius-Cetus, B6 is Horologium-Reticulum, edge B3-B4 equals Pisces-Cetus, edge B1- B6 equals Phoenix, edge B4-B5 
Perseus-Pegasus, C1 equals B3, C5 is ETJEA 207, C6 equals Formax, edge C1-C2 is Sculptor + ETJEA, D2 equals 
Tucana, D4 equals C2. (From Battaner and Florido, 1998 [10]. 
(e)  Graphic from “The Fractal Octahedron Network of the Large Scale Structure”, Battaner, 1988 [9] 

 
4. SPIN HORIZON  
We are defining a novel form of horizon which we term the “spin horizon,” or the “SH” boundary condition, based 
on the rate of spin and acceleration of various bodies as the radius approaches zero in a torquing spacetime 
Haramein-Rauscher solution. The horizon is defined where torque approaches zero, 0  and the circular 

velocity approaches infinity, cv .  While the original Schwarzschild radius was derived based on a stationary 
body, it is observed that all bodies are spinning.  Recent studies now show that black holes spin and, in fact, it is 
now found that galactic supermassive black holes may spin near the speed of light [39, 40]. 

Traditionally, it has been thought that only stars above three solar masses can form singularities after going 
nova.  Should a spin event horizon be established, singularities or singularity-like structures may be demonstrated to 
exist in all organized matter.  In this view the white hole/black hole duality is present from cosmogenesis in a 
continuous creation and annihilation, contracting-expanding, universe.  In what follows, we express our solar 
dynamics in those terms and demonstrate a self-similarity of the Sun to the galaxy which have fast-spinning 
supermassive black holes at their centers. 
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a) Galaxies spin too fast 
A long-standing puzzle of galaxy behavior is the speed of their rotation.  Most estimates of their masses based on 
visible luminous matter conclude the galaxies are spinning too fast for their estimated mass and by Keplerian 
celestial mechanics, are spinning above escape velocity at all regions from their bulges to their discs.  According to 
such analysis they should all fly apart.  How do galaxies remain as organized systems rather than dissipating as their 
matter escapes?  

Also galactic disc regions rotate at approximately the same speed from just outside the bulge out to their 
visible edges, thereby rotating as if they were nearly solid bodies.  Again, by Keplerian analysis, rotation rates 
should fall with increasing distance by 1/r2.  This “flatness” of their rotation curves and the “extra mass” purported 
to account for the stability of the galaxies is currently explained by the hypothesized presence of spherical “dark 
matter” halos that account for the so-called “missing mass”.  (See Figure 4.)  Yet after some 70 years of looking, we 
have yet to observe “dark matter”.  In fact, it is recently reported that elliptical galaxies show little or, perhaps, zero 
“dark matter” [41] and as suggested in one article [42], this means that “some of the missing matter is missing”.   

 

 
Figure 4. Rotation rates vs distance from the center for the galaxy M31 
The various curves denote the supposed contribution to the total rotation of the central black hole, hydrogen, the bulge, the 
dark matter halo and the disk masses. 

 
 An alternative approach may be to assume that our calculations are the ones missing something.  This issue 
may be resolved by proper accounting of the origin of spin [2], currently thought to have originated in the big bang, 
and conserved ever since in some ideal frictionless environment. In a spacetime which incorporates a source of 
angular momentum in the stress energy tensor, such as a torque producing a Coriolis torsion dynamic on the metrical 
space, and assuming a viscous media, galactic structures, the plasma dynamics of ergospheres and stars atmospheric 
behaviors may be best described by magnetohydrodynamics (MHD) driven by the structure of spacetime itself. In 
these conditions shear layers such as Hartmann layers and others define specific horizon conditions that may 
appropriately elucidate the so-called galactic flattening problem.  Furthermore, as the radius of a system reduces, the 
torquing of spacetime in a Haramein-Rauscher metric produces an increasing angular acceleration with particle 
velocities tending towards c at a very specific radius – the spin horizon.  In this section, we demonstrate the 
derivation of the spin horizon for our Sun using galactic scaling relationships.   
 
 
b)  Many Rotating Systems are Self-Similar 
Spinning systems at various scales show similar characteristics, namely, a flattening of their rotation curves, 
including galaxies, our Sun, and hurricanes. (See Figure 5).   Tornadoes are similar vortex structures with luminous 
phenomena, gamma ray emissions and other behaviors which have been suggested to arise from a polarized 
structured vacuum. [43, 44, 45, 46, 47]  Qualitatively, these structures are similar despite great disparity in size.  In 
Figure 5, we demonstrate that the Sun’s MHD, at an average density of 1.4 that of water or even hurricanes with an 
average density of 5107.1  that of water exhibit the same characteristics such as the so-called “galactic flattening,” 
found in galactic structures which have an average density of 1 particle per meter. It is uncanny to find as well that 
the Sun’s core and the galactic bulge both represent 0.2 of their respective radii.  These results express that common 
mechanisms may relate the spin dynamics of MHD at all scales.  
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Figure 5. Self-similarity of the Sun, galactic and hurricane rotation curves  
a) Rotation rate profile of the Sun; left half [48], right half [49] b) Rotation rate for M31[50]; c) A collection of various 
galactic rotation curves; d) Various hurricane rotation rate curves [50]  Evidence that the central black holes are spinning 
rapidly comes from Yoshiaki, and Rubin [51] and Y. Sofue et al.[52] who show by observations of the carbon monoxide 
(CO) lines, that the inner bulge of galaxies with the clearest evidence of a central super-massive black hole, when plotted 
on a log scale (see Fig. 6), show the bulge rotation is Keplerian, in the case of the Milky Way galaxy, from the center out to 
0.001 of its total radius.  Beyond this, there is a clear flattening of the rotation curve.   

 
Figure 6. Logarithmic plot of Galaxy Rotation Rates.  Note that the bulge is Keplerian, only outer curves are “flattened” 
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Figure 7. Sun Rotation Rate from Helioseismology Predictions: Genetic forward modeling of the rotation near the core of 
the Sun.  We use Case III above as our model for the rate of rotation of the Sun [48]. 

 
c) A Spin Event Horizon for the Sun 
Charbonneau, et al. used a genetic forward modeling approach to estimate the interior rotation rates of the Sun near 
its core.  Their conclusion is that the Sun’s rotation rate is likely flat down to 0.1 of its radius.  However, in their 
Case III they fit the data assuming a monotonically increasing rate.  See Figure 7.  We have used this estimate to 
derive the radius of a spin event horizon for the Sun.  Figure 8 shows an estimated Sun rotation curve from the 
center, 0 out to 100% of its radius. 

 
Figure 8.  Sun Rotation rates   Rotation rate (in nano-Hz) vs radius (0.0 to 1.0) for the Sun after references [48, 49]  Note 
similarity to galactic rotation curves.  In the outer part, rotation frequency depends on the latitude, shown by the spread of 
curves seen toward the right.  The period is 24 days at the equator, and about 32 days near the poles (approx 400 nHz).   
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Figure 9.   Speed of rotation vs Radius extrapolated to light speed, c. A log plus cubic curve was fitted to the estimated 
rotation rates [48] for the inner core of the Sun and extrapolated to estimate where rotation rate reached c, the radius of a 
spin horizon of the Sun of about 220 Km.   

 
We fitted a log plus cubic curve to the estimated rotation rates [48] for the inner core of the Sun and then 

extrapolated this curve inward to find where the estimated rotation rate reached c, the radius of a spin horizon of the 
Sun.  The result was a spin horizon radius of about 220 Km.  See Figure 9.  Fitting a similar curve to the lower and 
upper bounds shown for Case III yielded a minimum estimate of 140 Km radius and a maximum radius of 350 Km.   

Next, we estimated the mass of the Sun’s putative spin horizon “singularity” assuming the self-similarity of 
the Sun with the galactic scale.  We used a scaling law for galaxies and the size of their central black holes derived 
by Farrarese [53] from a sample of 16 spiral and 20 elliptical galaxies, where the bulge velocity dispersion c , is 

found to correlate tightly with the galaxy’s circular velocity cv , the latter measured where the rotation curve is flat.  
The mass of the central black hole of a galaxy is given as… 

                .. /.. M 18
AMsKmc  

             (22) 
From the rotation velocities of Case III, we derive a dispersion which is defined as   the standard deviation 

of the rotation velocities of the bulge of the galaxy [53].  The dispersion of the Sun is then calculated utilizing the 
rotation velocities of its core (which is analogous in percentage of size to the galactic bulge as mentioned above), 
resulting in c . Substituting this value in equation (22), we estimate that the central “black hole-
like structure” for the Sun, analogous to the center of our galaxy, is equal to -510 x 5.439  the mass of the Sun or 
about gmorg 1,082,474 910082474.1   and represents some  %  10 x 5.439 -3 of the mass of the Sun, utilizing a 
low estimate of the dispersion. 

Farrarese [53] also gives a relationship between the dispersion of the bulge velocities and the circular 
velocity of the disc of a galaxy: 

 c( Log (0.84)   vLog c     (23) 
Again, using a velocity dispersion of c  for the Sun, we can derive the circular velocity 

of the Sun based on equation (23).  We find this value is ~ cm/sec101.887orKm/sec 1.887 3 .  The actual 
circular velocity of the Sun can be calculated from its estimated period of 26 days at the equator, with a radius of 
~675,000 Km or ~6.75x108 cm, the circumference of the Sun is ~4,239,000 Km or ~4.239x109 Km.  Twenty-six 
days is ~2,246,400 seconds.  Then the circular velocity is ~1.5599 Km/sec or ~1.5599x 103cm/sec.  The actual value 
is ~1.88 Km/second or ~1.88 x 103cm/sec and is a remarkably good match to the value obtained. This is significant 
considering that the Sun is approximately 11 or 12 orders of magnitude smaller than the Milky Way.   

A better fit may be found.  Since the Sun’s estimated period varies from 23 days to 28 days, repeating the 
calculation with the 28 day period yields 1.7522 cm/sec which represents only a 12% error over approximately 11 
orders of magnitude.  This calculation is supportive of our scaling law presented in Section 2. that characterizes 
matter at all scales as self-similar “black hole-like” phenomena.  Further, as in the galactic scale where a central 
black hole is found and where data is now showing velocities approaching c , our Sun may host a similar 
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singularity-like structure at its center, with a flat rotation curve similar to spiral galaxies, and a circular velocity well 
predicted by its dispersion.  

Our local stellar object, the Sun, is a complex acoustical oscillator, from which the analogy of a sounding 
bell can be derived.  The plasma dynamics of the Sun are consistent with stellar and galactic observable plasma 
excitation modes, and their toroidal field topology.  Some of these modes of dynamic plasma oscillations are 
plasmon-acoustic, and may explain the solar dynamic turbulence as well as observed plasma dynamics surrounding 
known black holes, such as galactic centers, mid-size and stellar black holes [4].  Thus, our Sun’s ergosphere 
exhibits some of the dynamics we would expect in the vicinity of the horizon of a black hole including that it is a 
significant x-ray emitter. The similarity in these plasma dynamics and its field topology, found at all scales, may be 
a strong indication of the validity of the above approach to the energy dynamics at the inner structure of our local 
star, and the resulting angular momentum of our solar system.  When we examine the modes of excitative 
oscillations, we find that they could be described by a hollow core circumscribed by the semi-permeable spin 
horizon of a black hole-like structure generating plasmon acoustic excitation of the ergosphere as matter plunges 
across the horizon—where a resonance cavity is consistent with acoustic oscillating modes, just as an empty bell 
resonates better than a full one.  Sunspot-type activity may be found upon closer examination of stellar, galactic and 
quasar black hole ergospheres as well. 

One of the predominant features of the Sun is the periodic sunspot structures that appear on its surface, the 
source of which has not been well understood to date.  Using the above white hole/black hole concept, Haramein 
hypothesized a decade ago that these breaks in the plasma dynamics were not only surface events, but were caused 
by the internal gravitationally collapsing structure absorbing material and generating immense vortex-like Coriolis 
dynamics swirling plasma towards the solar center.  In recent findings gathered by SOHO, the extreme UV data 
indicates that sunspots have been shown to be enormous plasma hurricanes that occur beneath the stormy surface 
and are sucking in material towards the center of the Sun [54], where previously they were thought to be surface 
events only and expelling material.  It is important to note that the sunspot regions are extremely high x-ray 
emission areas, which would be expected in regions where matter spirals inward towards center.  The observation 
that sunspots appear to commonly have antipodes suggests as well a highly polarized plasma structure.  The plasma 
dynamics of our atmospheric environment are similar to the ones observed in the plasma dynamics of the ergosphere 
of our Sun.     
 
CONCLUSION 
From the recent data and some current theoretical considerations, we have developed a scaling law from 
macroscopic current universal black holes, to galactic, stellar and mini black holes, which obey the Schwarzschild 
condition and the Kerr-Newman metric, extending the scale topology to the microphysics of the Planck distance.  In 
recent years, observational black hole physics has become a dominant feature of astrophysical considerations.  After 
more than fifty years of theoretical models, we now have a variety of observations of black holes at various scale 
levels, from stellar, to galactic and cosmological phenomena, and we observe that all resolutions have very similar 
plasma dynamics, (all of them are x-ray emitters), and similar field topology characteristics. These exciting 
observations have led to theoretical and experimental advancement in order to better describe the state of a black 
hole, which extends to the vacuum state virtual interactions.  Further, we demonstrate that a polarized vacuum 
structure may be intimately involved in the dynamics of formation of black holes from the atomic resolution to 
universal size defining similar mechanics at all scales.  These polarization structures seem to be consistent as well 
with the Haramein-Rauscher metric producing dual torus 4U concentric white hole/black hole dynamic and its 
harboring cuboctahedral singularity and is consistently observed in various astrophysical data.  We briefly discuss 
an energetic structured vacuum at Planck distance, utilizing a cuboctahedral fractal Koch curve at singularity.  

The basic condition of the relationship between black holes and the vacuum is at the atomic scale level, 
where we relate the strong nuclear force to the gravitational force within the Planck black hole.  The form of the 
cosmological and mini black holes coupling to vacuum state polarization is hypothesized to give rise to the recent 
observations of the scale size and the form of black holes and other astrophysical features.  In the later sections we 
are able to scale the dispersion of the bulge velocity derived from galactic structures and apply them to our Sun with 
remarkable accuracy considering the scale magnitudes.  This again points to the dynamics of similar mechanics 
involving black hole structures at all scales.  The development of the scaling law will allow for a better 
understanding of organized matter in the universe and give us a uniform and unified picture of the dynamics of 
physical laws acting on various scale systems, and thus, a unified model.   
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Appendix A 

The fundamental topology of the vacuum is presented and the analysis of the specificity of the existence of specific 
elementary particle properties which are generated and observed.  We also apply this topological structure to the 
analysis of macroscopic cosmological structures.  In this Appendix we elaborate on the topology presented in the 
previous section.  First we present some background on group theory and then the model. 

The special unitary Lie groups, which are topological groups having infinitesimal elements of the Lie 
algebras, are utilized to represent the symmetry operations in particle physics.  For example, the generators of the 
special unitary, SU2 group is composed of the three isospin operators, I as I+, I- and Iz having the commutation 
relations [I+, I-]=iIz.  The generators of SU3 are the three components of I spin and hypercharge, Y and for other 
quantities which involve Y and electric charge, Q.  Thus, there are eight independent generators for the traceless 

33  metrices.  The 3O  group of rotations is homomorphic to the SU3 group. 
The regular polyhedral groups, includes the cube and octahedron as the 24 element octahedral group.  The 

octahedral group is a finite subgroup of the Lie group SO3 and the octahedral double group is a subgroup of SU2.  
Corresponding to the continuous Lie group SU2 acts on a two dimensional real space in analogy to SO3 acting on a 
three dimensional real space.  Significantly, S 3 group, also called the SU2 group acts as a space which is the double 
cover of SO3 because SU2 as a space is a sphere S3, SO3 which is S3 /  { 1} so that SO3 can be derived from SU2 
by the plus and minus elements of SU2 in order to form SO3, [2, 4, 55, 56].  The set of all rotations of a sphere is a 
useful example of a Lie group.  They are a continuous infinity of rotations of an ordinary sphere or 2-sphere, S2, 
which is embedded in SO3.  The rotations of S2 form a 3-sphere modular plus or minus 1, called S3 / { 1} which is 
embedded in SO3.  This group is the set of all special orthogonal 33 matrices.  The finite subgroups of SO3 are the 
symmetry groups of the various polyhedra which are inscribed on the sphere S2 upon which SO3 acts.  These regular 
polyhedral groups are the symmetry groups for the five Platonic solids.  The octahedron and icosahedron are 
inscribed in S2, the symmetry group of 24 elements for the octahedral group O and the 60 element icosahedral group 
I.  The polyhedral groups T, O and I describe the symmetries of the five Platonic solids. 

The octahedron and the cube have the same symmetry group and are dual to each other under the S4 group.  
The icosahedron and the dodecahedron are dual to each other under the A5 group and the 12-element group   is the 
tetrahedral group of which the symmetries are inscribed in S2 and is the A4 group.  The 24 element octahedral group 
is denoted as O and is the set of all symmetries inscribed in S2, which is also the symmetry group of the cube since 
the six faces of the cube correspond to the six vertices of the octahedron and eight faces of the octahedron 
correspond to the eight vertices of the cube.  The relationship of the finite and infinitesimal groups is key to 
understanding the symmetry relation of particles, matter and force fields or gauge fields and the structural topology 
of space, i.e. real, complex and abstract spaces.  We now relate the toroidal topology and the cuboctahedron 
geometry to current particle physics. 

The 24 element octahedral group is given as 2 2 4[0]C U U U    which is mapable to the conformed 

supergravity group SU(2,2/1).  We can write this as 1 1 2 3 3[0]C U U SU SU SU     .  The U1 can act as the 
photon (electromagnetic) gauge invariance group and relates to the rotation group SO3.  The other U1 scalar is the 
base for space and time as the compact gauge group of the spin two graviton.  The SU2 group can be associated with 
weak interactions and 2(1)U SU  is the group representation of the electroweak force.  The SU3 groups represent 
the strong color quark – gluon force or gauge field [55].  See the next section in which the strong and gravitational 
forces are related to each other. 

Thus we have a topological picture that relates to the unification of the four force fields in the Grand 
Unification Theory, or GUT and supersymmetry models.  More exactly, the maximal compact space embedded in 
C[OS4] or U(2, 2/1) yields the 24 element conformal supergravity group.  The icosahedron or Klein group yields the 
set of permutations for S4 permutation group associated with C[0].  Also in the Georgi and Glashar [57] scheme we 
can generate SU5 as a 24 element group related to S4 embedded in SU5=SU2SU3.  The key to this approach is the 
relationship of the finite groups C(0) and the Lie group such as the SUn groups.  This picture is put forward in detail 
by S.P. Sirag [55, 58] in his significant advancement of fundamental particle physics. 

The eight (8) fundamental spinor states can be expressed in terms of the Riemann sphere S2 which defines 
the relationship of spinors to space-time.  The 8 spinor states correspond to the 8 vertices of a cube.  For 8 antistates, 
Sirag can generate all 16 states of the Fermion family for a cube and its mirror image cube and then he utilizes the 
symmetric four group S4 which is isomorphic to O, the octahedral group. 
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As before stated, the cube and octahedron are dual to each other under the symmetry operations of the S4 
group.  Also, the tetrahedron has the alternate A4 group, and the icosahedron and dodecahedron are dual under the 
A5 group.  The C[0] group or actually the SU(2, 2/1) is the now compact representation of the Yang-Mill Bosons 

and [0]C  represents the matter fields of the Fermions.  The Weyl group is SU(2,2) which is related to SU(2, 2/1), 
the Penrose twister [59, 60], which represents a vortical rotational complex dimensional space, mapable to the 
Kaluza-Klein model which relates the electromagnetic metric to the gravitational metric as a five space [61, 62].  
The Penrose twistor is a spin space and is like a double torus without a “waste.”  The U2 group represents the four 
real spacetime and 2U  the four imaginary spacetime forming a complex eight space [63, 64].  Twistor algebra of 
this complex eight space is mapable 1 to 1 with the spinor calculus of the Kaluza-Klein geometry, thus the 

electromagnetism is related to the gravitational spacetime metric [63]. The S4 and 4S  groups are 24 element groups, 

as S4 can be associated with C[0] and 4S  with [0]C .  The S4 group is associated with the 24 dimensions of the 

GUT theory.  The conjugate group of 4S  is associated with 2 2 4U U U    or for U4, which are four copies of U1, 

that can be written as 1 1 1 1U U U U    where 1 1U U  represents a torus, hence U4 represents a double or dual 

torus.  We have demonstrated that the cover group of the cuboctahedron generates the torus 1 1U U  and we 

demonstrate that the cover group generates the dual torus 1 1U U  cross 1 1U U  in the Harameinian topology.
 The hourglass topology is directly formed from the topology of the dual sphere. The relationship of the 
cuboctahedral groups and the dual torus is a fundamental tenant of the Haramein geometric topology and, as seen 
here, seems to be fundamental for unification [2, 14]. 
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	A long-standing puzzle of galaxy behavior is the speed of their rotation.  Most estimates of their masses based on visible luminous matter conclude the galaxies are spinning too fast for their estimated mass and by Keplerian celestial mechanics, are spinning above escape velocity at all regions from their bulges to their discs.  According to such analysis they should all fly apart.  How do galaxies remain as organized systems rather than dissipating as their matter escapes?
	Also galactic disc regions rotate at approximately the same speed from just outside the bulge out to their visible edges, thereby rotating as if they were nearly solid bodies.  Again, by Keplerian analysis, rotation rates should fall with increasing distance by 1/r2.  This “flatness” of their rotation curves and the “extra mass” purported to account for the stability of the galaxies is currently explained by the hypothesized presence of spherical “dark matter” halos that account for the so-called “missing mass”.  (See Figure 4.)  Yet after some 70 years of looking, we have yet to observe “dark matter”.  In fact, it is recently reported that elliptical galaxies show little or, perhaps, zero “dark matter” [41] and as suggested in one article [42], this means that “some of the missing matter is missing”.
	Figure 4. Rotation rates vs distance from the center for the galaxy M31The various curves denote the supposed contribution to the total rotation of the central black hole, hydrogen, the bulge, the dark matter halo and the disk masses.
	An alternative approach may be to assume that our calculations are the ones missing something.  This issue may be resolved by proper accounting of the origin of spin [2], currently thought to have originated in the big bang, and conserved ever since in some ideal frictionless environment. In a spacetime which incorporates a source of angular momentum in the stress energy tensor, such as a torque producing a Coriolis torsion dynamic on the metrical space, and assuming a viscous media, galactic structures, the plasma dynamics of ergospheres and stars atmospheric behaviors may be best described by magnetohydrodynamics (MHD) driven by the structure of spacetime itself. In these conditions shear layers such as Hartmann layers and others define specific horizon conditions that may appropriately elucidate the so-called galactic flattening problem.  Furthermore, as the radius of a system reduces, the torquing of spacetime in a Haramein-Rauscher metric produces an increasing angular acceleration with particle velocities tending towards at a very specific radius – the spin horizon.  In this section, we demonstrate the derivation of the spin horizon for our Sun using galactic scaling relationships.
	Figure 7. Sun Rotation Rate from Helioseismology Predictions: Genetic forward modeling of the rotation near the core of the Sun.  We use Case III above as our model for the rate of rotation of the Sun [48].
	Figure 9.   Speed of rotation vs Radius extrapolated to light speed, c. A log plus cubic curve was fitted to the estimated rotation rates [48] for the inner core of the Sun and extrapolated to estimate where rotation rate reached c, the radius of a spin horizon of the Sun of about 220 Km.
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