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Abstract:  Observations suggest some patterns of universal order are inherent.  These 
are indicated by energetic structures throughout the solar system reflecting tetrahedral 
geometry which, in part, lead us to postulate a vacuum geometry based on the 
tetrahedron and cuboctahedron.   Patterns based on Phi (0.618…) are ubiquitous and 
correspond to similar patterns seen in biology and the form of expansion or contraction 
of the vector equilibrium.  Several structures suggest double-torus flow patterns.  We 
find self-similar structures at many scales suggesting the universe is fractal and may be 
self-organizing.  We then briefly consider the role of biology and the nature of 
consciousness and show that incorporation of these concepts in physical modeling may 
lead to more profound understandings and open novel paths to unification of physics, 
chemistry, biology and consciousness. 
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1. INTRODUCTION 
Near the end of his life, Hamilton wrote to Tait: “Could anything be simpler? ...you 
feel as well as think, that we are on a right track; and shall be thanked hereafter? 
Never mind when.” 
 
“What we call empty space contains an immense background of energy, and that 
matter, as we know it is a small, quantized wavelike excitation on top of this 
background, rather like a tiny ripple on a vast sea.” -- David Bohm, Wholeness and 
the Implicate Order (p. 242) 

 
This is an exploration of inherent universal ordering principles.  In observing the 

universe around us we obtain clues to principles that help us determine its structure and 
functioning. Many of these clues involve geometric correlations observed in pulsars, 
planets, galaxies, and in dynamic weather systems like hurricanes.  We examine some 
of these aspects herein and suggest they offer insight into the underlying vacuum 
structure and its dynamic flow patterns that may cause the structures we experience. 

 

mailto:hyson@planetpuna.com
mailto:bvr1001@msn.com


An Exploration of Some Universal Ordering Principles, M. T. Hyson, E. A. Rauscher  ©August 8, 2011 

2 
 

We find energetic structures throughout the solar system reflecting fundamental 
tetrahedral geometry and therefore postulate a vacuum organization based on tetrahedral 
geometry.  To show that this geometry is fundamental and important, we point to some 
of the energetic events occurring across the solar system and examine the role of 
tetrahedral and cuboctahedron geometry to planetary storms and auroras.   

 
Along with many others throughout history1, we find that Phi, 

1 5 1.6180339887...
2

φ
+

= =  is a key in the description of growth, flow, and vortex 

structures and appears in many systems at all scales from galaxies, to hurricanes, to 
shells and plants, suggesting the universe is self-similar and, perhaps, fractal.  One 
would like to understand “Why Phi?”  We suggest a possible mechanism of how this 
ratio may arise from the transformations of the cuboctahedron. 
 

We note that despite current theoretical attempts to build a description of the 
world starting from random processes, in fact, even a most basic appreciation 
demonstrates we are surrounded by coherently ordered structures at all scales.  This was 
known from at least the time of Pythagoras and his followers.  In this tradition, one 
based understanding on the apprehension of order, proportion, and harmony – thought 
to reflect underlying patterns of the universe.  We demonstrate there is much evidence 
to commend this view.  Science, physics, and philosophy lost much ground because of 
the suppression of the Pythagorean insights; perhaps it is now time that we revisit the 
attitude that the universe is orderly. 

 
In the quest for unification, such considerations are crucial. In addition, in order 

to advance to a complete, unified picture of the universe, one must include and address 
the whole universe and therefore must go beyond the usual bounds of physics.  That is, 
one must incorporate aspects of life and consciousness, usually reserved for biology or 
psychology into a unified model of reality.  For much of the history of biology it was 
thought that life could be explained using classical models and ordinary chemistry.  We 
now can begin to see the outlines of a more inclusive view in which quantum effects 
and the effects of vacuum interaction in biology must be considered.  For example, the 
metabolism of food requires extraction of energy using electron transport chains in the 
mitochondria while photosynthesis involves splitting water using light in the 
chloroplast. These processes incorporate quantum processes that must be understood.   

 
We also find that basic Platonic geometry relates to physics and symmetry 

breaking, as well as biology and the structure of DNA.  Further, we examine structures 
in plasmas and dusty plasmas, and how they may relate to living structures.  This is of 
great interest because some 98% of the universe we observe is plasma interacting with 
the vacuum.  Even the structure and stability of DNA requires us to consider its 
interaction with the quantum vacuum.  Thus we see that the paths deeply linking the 
realms of physics and biology are being determined. 
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In the realm of behavior, it was long thought from at least the time of Descartes, 
that living things are purely mechanical and the
classical chemistry coupled with built
Further, from the point of view of many biologists and psychologists such as B. F. 
Skinner, behavior could be explained by s
learning; that's all.  To summarize, it's been thought that we're basically “
These attitudes carried over to “
consciousness was considered a side effect of the activity of nerve cells 
Mind Identity Theory”.   

 
As such, all thought about the nature of consciousness was curtailed by the idea 

that our experience of consciousness was merely an “
it to be anything else was to indulge in illusory concepts.  While this view is still 
considered dominant there are signs of change.  
Josephson,2,3 Elizabeth Rauscher, Russell Targ, Hal Put
began this re-examination.  More recently, explicit quantum models for consciousness 
have been advanced by Penrose and Ha
of investigation is simply a chimera, we consider advances in our understanding of 
Bell’s theorem, and the connected nature of so
locality” and consciousness which we briefly discuss.  It is hoped these insights 
physical models and hasten the unification of physics,
bring us an understanding of consciousness

 
 

2.

Starting from a tetrahedral basic 
be usefully modeled as 64 tetrahedrons to fo
core.    

 

Figure 1. (Left) a tetrahedron; (Middle)
outer vertexes of 4 tetrahedra form the vertices of a 

The basic structure of 
creates 12 central vectors with
at the bases of the four tetrah
called the “vector equilibrium”
structure has natural oscillation modes that can transform it
cuboctahedron to octahedron, 
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In the realm of behavior, it was long thought from at least the time of Descartes, 
that living things are purely mechanical and their behavior could be derived from simple 
classical chemistry coupled with built-in functions like instincts coded in the genetics.  
Further, from the point of view of many biologists and psychologists such as B. F. 
Skinner, behavior could be explained by stimulus response and conditioned response 
learning; that's all.  To summarize, it's been thought that we're basically “living robots
These attitudes carried over to “modern" psychology and neurophysiology such that our 

was considered a side effect of the activity of nerve cells – the “

As such, all thought about the nature of consciousness was curtailed by the idea 
that our experience of consciousness was merely an “epi–phenomenon” and to 
it to be anything else was to indulge in illusory concepts.  While this view is still 

ant there are signs of change.  Some earlier work by Brian 
Rauscher, Russell Targ, Hal Putoff, Helmut Schmidt and others 

examination.  More recently, explicit quantum models for consciousness 
been advanced by Penrose and Hameroff and others.  Lest one think that this area 

of investigation is simply a chimera, we consider advances in our understanding of 
ll’s theorem, and the connected nature of so-called “entanglement”4,5 

which we briefly discuss.  It is hoped these insights 
the unification of physics, the inclusion of biology

an understanding of consciousness in the blooming of insights that will

2. GEOMETRIC ASPECTS 

rom a tetrahedral basic unit, we suggest that the vacuum structure can 
be usefully modeled as 64 tetrahedrons to form a cube that contains a cubo

  
(Middle) Basis for the cuboctahedral “vector equilibrium”

outer vertexes of 4 tetrahedra form the vertices of a cuboctahedron; (right) a cuboctahedron
 

The basic structure of a cuboctahedron is 4 tetrahedrons meeting at a point. 
with the edges of equal length (Fig. 1).  Connecting

ses of the four tetrahedrons forms a cuboctahedron.  The cuboctahedron
“vector equilibrium” from the equality of the 12 central vectors.  

structure has natural oscillation modes that can transform it, for example,
 and then on to a tetrahedron and triangle.   

, 2011 

In the realm of behavior, it was long thought from at least the time of Descartes, 
ir behavior could be derived from simple 

in functions like instincts coded in the genetics.  
Further, from the point of view of many biologists and psychologists such as B. F. 

timulus response and conditioned response 
living robots”.  

" psychology and neurophysiology such that our 
the “Brain–

As such, all thought about the nature of consciousness was curtailed by the idea 
” and to consider 

it to be anything else was to indulge in illusory concepts.  While this view is still 
Some earlier work by Brian 

, Helmut Schmidt and others 
examination.  More recently, explicit quantum models for consciousness 

meroff and others.  Lest one think that this area 
of investigation is simply a chimera, we consider advances in our understanding of 

 and “non-
which we briefly discuss.  It is hoped these insights will aid 

biology, and 
in the blooming of insights that will follow.  

we suggest that the vacuum structure can 
contains a cuboctahedral 

vector equilibrium” - the 
cuboctahedron 

4 tetrahedrons meeting at a point.  This 
Connecting the points 

cuboctahedron is 
the equality of the 12 central vectors.  This 

, for example, from the 
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As a preliminary approach to this aspect, we measured the path of a vertex of 

one of the corners of a square face of a flexible cuboctahedron model (“jitterbug”)6 as it 
was compressed and spiraled toward the shape of an octagon.  The projection of this 
path on the x-y plane shows, to first approximation, a Phi curve or log-spiral curve 
which warrants further exploration (Fig. 2).  We suggest this is a good model for some 
aspects of the zitterbewegung of the quantum foam and suggests a geometrical model 
for the origin of spin.7 

 
The cuboctahedron also represents the twelve around one cubic close-packing of 

spheres.  This is the same geometry as diamond, and appropriate considering a vacuum 
entity with at least 93 310 /gr cm density.  It is interesting to note many structures reflect 
aspects of the cuboctahedron, and/or the octahedron, starting from the observed 
octahedral arrays of galactic super-clusters8,9 (Fig. 3).  Significant phenomena are also 
located in regions of galaxies, stars and large gaseous planets near key angles of the 
cuboctahedron (Fig. 4 & 5). 

 

 
Figure 2. The path of a vertex of one corner of a square face of a flexible 
cuboctahedron model as it was compressed and spiraled toward the shape of an 
octagon   projected on the x-y plane, showing a possible log-spiral curve.10  

 
Starting from the equator of the cuboctahedron, the first significant angle is 

19.47… degrees relative to the equator and corresponds to the center of a triangular 
face.  Vorticular activity occurs at 19.47… deg. Lat. N. or S. throughout the solar 
system.  Other significant angles are 54.73 degrees (choosing a vertex of a triangular 
face) and 70.52 degrees (Fig. 4a).  

 
The cloud banding on Jupiter matches these angles closely (Fig. 4b).  In Fig. 5, 

we overlaid images of Jupiter and Saturn with the cuboctahedron and show that auroral 
rings occur near 70.529… degrees (corresponding to the mid-top-triangle edge of the 
cuboctahedron). 
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A key tetrahedral angle is 19.47… degrees.  For an inscribed tetrahedron in a 

sphere, with one point on the south pole, the other points will touch the sphere 120 deg. 
apart at 19.47… deg. N. latitude.  This is a curious location.  What structures do we find 
there?  First, in Hawai’I, the top of the largest volcano on Earth, along the 19.47… 
latitude line, we find Mauna Loa and the Halema’u’ma’u crater; on the east and west 
side of Hawai’I we have Kealakekua Bay on the west and Cape Kumakahi on the east.  
This latitude line also lies across the main Pu’u’o’o vent and along a large fissure called 
the east rift zone. (Fig. 6a,b,c).  On Mars, Olympus Mons (the largest shield volcano in 
the solar system) lies at 20 degrees N. latitude (Fig. 6d); we find similar structures near 
19.47… degrees, like the Great Red Spot on Jupiter (Fig. 6e); the Great White Spot on 
Saturn (Fig. 6f); Neptune’s Great White Spot (Fig. 6g); and Uranus’ Great Dark Spot 
(Fig. 6h).  

Figure 3. Large scale structures (Lower left & right) Recent data on the distribution of large scale 
structures, showing high levels of geometric coherency of gigantic octahedrons (from Battaner, 1988 [1] 
and Battaner and Florido, 1998 [2].  (Middle)  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. 
 
All of these locations illustrate the importance of the tetrahedron and its cousins 

in the geometry of the universe.  In passing, we note use of tetrahedral geometry was a 
major factor in the stability of electrostatic positioning devices for containerless 
processing.11 

3. Double-Torus Flow Patterns 

We observe that natural flow fields often occur in double-torus formations.  
There are examples, again, at many scales.  One of the simplest demonstrations is the 
Falaco Soliton.12  If one draws a flat circular plate through the water one will observe 
the formation of oppositely spinning pairs of vortices (Fig. 7a).  In a fascinating series 
of papers, Keihn shows many correspondences between the Falaco solitons and 
cosmology.  He offers that hydrodynamics and the Navier-Stokes equations become 
analytical (or nearly so) when only minimal surface solutions (related to bubble film 
structures) are considered as solutions.  These minimal surface structures will retain 



An Exploration of Some Universal Ordering Principles, M. T. Hyson, E. A. Rauscher  ©August 8, 2011 

6 
 

energy the longest; the Falaco solitons persist for minutes.  We suggest that much more 
can be learned from fluidic models for the universe.  For the moment, we concentrate on 
natural occurrences of double torus flow.  We note the Falaco solitons formed in water 
are connected by a thin, spinning thread, analogous to a wormhole.  Note the formal 
correspondence (at least) between this and photon-pair and particle-pair production, and 
wormholes.  Basically, vortices form as pairs, a foundation of double-torus flows 

 
 
 

a
 

   
b 

 
 
           (a)         (b) 
 
Figure 4.  (a) Key angles formed by a cuboctahedron (b) Note the correspondence with atmospheric 
banding on Jupiter with cuboctahedral angles. [Red lines match JPL nomenclature] Note the Great Red 
Spot at 19.47 degrees S. latitude. (concept and figure by Andrew Cox13) 

 

 
 
Figure 5. Auroras on Jupiter and Saturn align with the 70.528 degree position of the cuboctahedron 

 
While toroidal models have been utilized for structures, such as black holes, 

these models often fall short of a comprehensive description of these phenomena.  For 
example, some models have yet to address angular momentum conservation.  Any 
model with just a single spinning torus must imply the existence of an equal and 
opposite flow somewhere else in the universe to satisfy conservation.  The addition of a 
second torus stabilizes the spinning system and balances momentums.  Double-torus 
dynamics satisfy conservation and the nilpotent condition14 in a single system, having 
the advantages of balanced toroidal and poloidal flows summing to a total momentum 
of zero, making it very much self-contained.  A single torus has, in contrast, a 
substantial gyroscopic moment; changing its plane of spin would require much energy.  
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A double-torus with balanced gyroscopic moments, would, for example, be easy to roll 
around.  

 

a b c d 

e f g h 
Figure 6. Halema’u’ma’u Crater, Hawai’I at19.47 deg. N. Lat.; (a) lava-filled; (b) empty (c) lava flowing 
into the sea from the Pu’u’o’o vent; (d) Olympus Mons at 20 deg. N. latitude; (e))  GGrreeaatt  RReedd  SSppoott  ooff  
JJuuppiitteerr;;  ((ff))  Saturn’s Great White Spot; (g) Neptune’s White Spot at 22 deg. S.; (h) The dark spot latitude 
of 27 degrees in Uranus' northern hemisphere.  
 

  
a    b 

 
Figure 7. The Falaco Soliton (Ref. 7) and tip vortices 

 
Thus double-torus flow is stable.  In confirmation, we present observational 

evidence that shows there double-torus flows in pulsars, nebulae, and galaxies, inter 
alia.  We suggest that these flows reflect the active vacuum and are utilized in the 
Haramein-Rauscher 4U  metric.  The realms of the cuboctahedron and double-torus flow 
are linked as there is a topological relation between them through group theory.15  All 
the above, is part of a basis for a self-similar (and perhaps fractal) structure of space-
time underlying flows in galaxies, stars and planetary atmospheres. 

   
The Egg Nebula Pulsar shows several features expected for a double-torus flow 

pattern.  In particular, note the dark equatorial plane; this shows flows in each 
hemisphere are separated.  We note that there are axial jet cones at the poles that have a 
½ divergence angle of near the now familiar 19.47… degrees (Fig. 8a).  Next we see a 
close-up of its equatorial plane (Fig. 8b).  In Fig. 8c & d we see Eta Carina and the 
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Dipolar Planetary Nebula M 2-9 showing similar evidence of double-torus flows.  Fig. 
8e shows the Red Rectangle Nebula and in Fig. 8d we see a cross-section of its 
supposed structure.  We note that this comprises a set of nested double-toroidal flows 
reminiscent of the wing tip vortices of Fig. 7b.   We briefly note that all these toroidal 
flows are likely coiling according to a Phi curve. 

 
We wish to point out a few other examples that suggest we are seeing the effects 

of the vacuum structure (perhaps of higher dimensions) reflected in physical structures.  
First, by what mechanism does one explain the clear hexagonal patterns at the poles of 
Jupiter (Fig. 9) and Saturn (Fig. 10)?  We include these to show there are puzzles to be 
solved that are beyond our usual models.  A further puzzle is to explain how an 
energetic vorticular “storm” can form at the south pole of Saturn; the poles are the 
coldest areas, so what is the energy source?  This may relate to the puzzle that both 
Jupiter and Saturn radiate more energy than they receive from the Sun. 

 
N. Haramein’s investigations16,17,18,19 suggest that organized matter, including 

galaxies, stars, and planets, may have singularities or singularity-like structures at their 
cores that are spinning rapidly.  This leads to polarization of the local vacuum structure 
and to effects like frame-dragging that lead to observed structures.  We can demonstrate 
a double-torus flow field for the stars that make up galaxies.  

 
Envision a galaxy positioned between the tori of Fig. 11a with the galactic bulge 

at the center.  Some stars follow a toroidal path, falling in at the poles, moving outward 
in the plane between the tori, and then become halo stars and travel inward at the polar 
regions.  In a way perhaps analogous to V. Schauberger’s pipe design,20 (Fig. 11c) 
(which creates counter flows at the outer part of the pipe to organize the central flow) 
the outer-most halo stars move in retrograde orbits.21  This may be related to MHD 
flows and Hartmann layers.22  Relevant to the Phi nature of the galactic spiral shapes, it 
has recently been found that the tightness of the spiral of galactic arms is related to the 
central black hole mass.23  We now go on to briefly review Phi structures in the 
universe. 

4. WHY PHI? 

Phi is found in structures throughout nature.   It is the only constant that allows 
growth or shrinkage while staying the same shape.  It is seen in shells, plants, and 
throughout biology.   Phi is the slowest converging of the continued fractions.  Phi has 
the slowest damping, highest Q in phase space, and is like a geodesic curve for many 
systems.  Phi may even be a master clock for our brain waves24, among other diverse 
aspects of this widely explored number. 
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Figure 8.  (a) Egg Nebula Pulsar; (b) 
Dipolar Planetary Nebula M 2-9 
structures; (e) The Red Rectangle Nebula with
 

We saw above that the “
If so, it relates to the curl of spacetime.  Phi curves may form as a result of a balance of 
forces in vortex flows.  We see this in phenomena at many scales as in 
(Fig. 13a), water spouts; (Fig. 13b), hurricanes
(Fig. 13d), double helix filaments
Phi nature suggesting it is fundamental.  Fig. 14 shows several Phi 
the rings of Saturn and underlie the Cassini divisions and at finer scales as well
suggesting a Phi-related resonance in gravitational fields.

 
We have yet to use 

Surely this most pervasive constant Phi ne
investigations along these lines it appears that Phi can be incorporated easily both in 
topology25, and in the nilpotent rewrite system
of the Falaco soliton and the use of mini
solution.   
 

FFiigguurree  99..  HHeexxaaggoonnaall  o
 

aa  

dd  
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; (b) Egg Nebula (close-up); (c) Eta Carina (Note equatorial plane)
 showing equatorial flow separations indicating double

Nebula with (f) multiple nested double-tori. 

the “breathing” of the “jitterbug” is likely along a Phi curve.  
If so, it relates to the curl of spacetime.  Phi curves may form as a result of a balance of 
forces in vortex flows.  We see this in phenomena at many scales as in Fig. 13

(Fig. 13b), hurricanes; (Fig. 13c), aircraft wing-tip 
(Fig. 13d), double helix filaments; (Fig. 13e) and spiral galaxies (Fig. 13f)  A

is fundamental.  Fig. 14 shows several Phi relationships exist
underlie the Cassini divisions and at finer scales as well

resonance in gravitational fields.   

e have yet to use the above facts to order our theories and observations.
most pervasive constant Phi needs to be considered.  In preliminary 

investigations along these lines it appears that Phi can be incorporated easily both in 
, and in the nilpotent rewrite system.26  Further investigations along the lines 

of the Falaco soliton and the use of minimal surfaces could yield a more analytic 

 
oorr  ppeennttaaggoonnaall  cclloouudd  ssttrruuccttuurree  aatt  tthhee  nnoorrtthh  ppoollee  ooff  JJuuppiitteerr  

bb  c 

ee  ff  

, 2011 

Eta Carina (Note equatorial plane); (d) 
showing equatorial flow separations indicating double-torus flow 

is likely along a Phi curve.  
If so, it relates to the curl of spacetime.  Phi curves may form as a result of a balance of 

Fig. 13; shells 
tip vortices; 
All share a 

relationships exist in 
underlie the Cassini divisions and at finer scales as well, 

facts to order our theories and observations.  
eds to be considered.  In preliminary 

investigations along these lines it appears that Phi can be incorporated easily both in 
urther investigations along the lines 

mal surfaces could yield a more analytic 
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            a        b 

Figure 10. (a) Hexagonal pattern at the north pole of Saturn (b) Southern polar storm 
 
A. M. Selvam has modeled turbulence in weather and other systems using Von 
Karman’s “law of the wall”, the Feigenbaum constants for fractal systems and shows 
self-organization, Phi and incorporates Penrose tiling.27  We note in passing that 
Penrose tiles incorporate Phi.28  We can outline only a few examples here. 
 
 

 
 
 
 

 
 

                   a            b    c 
Figure 11. (a) Double-Torus flow schematic (b) stars in the galaxy halo travel from the center, out the 
equator, and in at the poles of the galaxy.  The main disc forms between the top and bottom toroidal 
flows. (c) V. Schauberger’s pipe design showing how counter-flows at the outside organize the interior 
flow. There is evidence that the outer halo stars flow in this way. 
 

 
Figure 12.  In the diagram, AB OB

BC OC
φ= = and the ratio of lengths of 

any two perpendicular crossing the curve, such as H/C yields Phi 
 
 

5. PHYSICS and BIOLOGY 

Now that we have seen basic geometries and flows are ubiquitous, we briefly 
discuss our expanding understanding of the relationship of life, biology, and 
consciousness to physics and show that incorporation of these areas with physics is key 
to fostering unification and a deeper understanding of the universe as a whole. 
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Figure 13.  Phi 
aircraft wing-tip vortex 
Galaxy 
 

  

                aa                                                                      
 
Figure 1
Phi-related 

 
One major discovery has to do the correspondence of the geometry of bio

the symmetry groups of physics, es
geometric mapping involving 
that beautifully describes the 
example, the four base pairs of DNA (
mapped to the vertices a tetrahedron. Two tetrahedra map the double DNA stran
Progressing to a third order grouping
Each octahedron face then represents a codon triplet 
of the 10 tetrahedron's code for 
tetrahedron configuration gives a 

 
Later, Hill, working with Rowlands,

the organization of physics according to the 
in which a set of nested quaternion
pseudo-scalars, quaternions, complexified 
there are sufficient degrees of freedom to represent a 
the Dirac algebra, including time, space, mass and charge 
aside, this scheme also includes

aa  

                                        dd  
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Phi in (a) shells (b) waterspout (c) hurricane (d) 
tip vortex (e) double spiral filament (e) Whirlpool 

  
                                                      bb                                                                                                                cc  

Figure 14. Phi ratios in rings (a, b) and possible 
related ring fine structures of Saturn’s rings. 

has to do the correspondence of the geometry of bio
physics, especially the work of V. Hill.29  Hill fir

involving tetrahedrons, cubes, octahedrons and star-tetrahedron
 basic relationships of DNA codons and amino 

ple, the four base pairs of DNA (adenine, thymine, guanine and cytosine
tetrahedron. Two tetrahedra map the double DNA stran

order grouping, we can form 4 octahedrons and 10 tetrahedrons.  
represents a codon triplet coding for one amino acid and each 

of the 10 tetrahedron's code for an amino acid.  Doubling this third order
gives a complete map for 64 codons encoding 20 amino acids.

working with Rowlands,15 found the same pattern was reflect
the organization of physics according to the nilpotent and general rewrite point of view

quaternions, with orders of 2, 4, 8, 16… represent
scalars, quaternions, complexified quaternions, and so on.  Finally, 

grees of freedom to represent a fermion (20 components
, including time, space, mass and charge (with 64 components

, this scheme also includes five-fold symmetry and the Fibonacci sequence

bb  cc  

                            EE                                  FF  

, 2011 

has to do the correspondence of the geometry of biology to 
rst found a 

tetrahedrons 
 acids.  For 

adenine, thymine, guanine and cytosine) can be 
tetrahedron. Two tetrahedra map the double DNA strand. 

s and 10 tetrahedrons.  
for one amino acid and each 

Doubling this third order star-
map for 64 codons encoding 20 amino acids.   

pattern was reflected in 
and general rewrite point of view 

represent scalars, 
 at level 6, 

fermion (20 components) and then, 
with 64 components). As an 

fold symmetry and the Fibonacci sequence; any 
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two numbers of this sequence, when divided, approximate Phi.  Here we see basic 
patterns in the geometry of the universe reflected in biology and physics through the 
Platonic solids – “nature's code”.15,29

 
 
Consider that 98% of the universe we observe is plasma.  Much of that contains 

dust and other matter, and thus qualifies as “dusty plasma”.  Now we have found  
observations suggesting that dusty plasma has “all of the characteristics of life…these 
interacting complex structures exhibit thermodynamic and evolutionary features thought to be 
peculiar only to living matter such as bifurcations that serve as ‘memory marks’, self-
duplication, metabolic rates in a thermodynamically open system, and non-Hamiltonian 
dynamics… It is concluded that complex self-organized plasma structures exhibit all the 
necessary properties to qualify them as candidates for inorganic living matter that may exist in 
space provided certain conditions allow them to evolve naturally”.30  Perhaps we are seeing at 
a cosmological scale, a process occurring at all scales, even down to the scale of the cell 
and DNA, or smaller.   

 
At the molecular scale, classical chemistry must now consider the interaction of 

DNA with the vacuum structure itself to explain the DNA’s stability.  E. Rieper, et al. 
show that: “for realistic parameters nearest neighbour entanglement is present even at room 
temperature.  We quantify the amount of entanglement in terms of… von Neumann entropy…We 
derive an analytical expression for the binding energy of the coupled chain in terms of 
entanglement”.31  A. Iorio, et al., studying DNA structure, find that: “Quantum 
fluctuations… lead to a vacuum interaction that is numerically computed for several 
configurations of many DNA strands and found to be strongly many-body.  This Casimir 
vacuum interaction can be the “glue” holding together DNA molecules into aggregates”.32   

This suggests, as we have mentioned, that vacuum interactions are critical at all scales 
and here are seen in the stability of one of the most stable of molecules and perhaps a 
non-local nature of DNA. 

 
L. Montagnier recently performed a fascinating experiment that suggests that 

DNA can have influence on water even at macro distances.33  If confirmed, this will be 
a key datum for many areas of study.  Briefly, a tube containing a dilute solution of 
DNA was placed next to a tube of pure water.  Both were placed in a 7 Hz magnetic 
field for at least 18 hours. Then the chemicals needed to produce DNA were added to 
the tube of water.  Strands of DNA were found in the water that reproduced the 
sequence of the original DNA sample with 98% accuracy.   Montagnier suggests that 
electromagnetic signals from the DNA can organize structures in water that can 
determine DNA sequences. This suggests that, in some cases, the information of DNA 
can be broadcast or is perhaps ubiquitous.  Given that DNA stability depends on 
vacuum actions, perhaps a strong coupling to the vacuum is involved. 
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6. CONSCIOUSNESS AND CONNECTEDNESS 
 

“There is a universal flux …which can be known only implicitly, as indicated by the 
explicitly definable forms and shapes, some stable and some unstable, that can be 
abstracted from the universal flux.  In this flow, mind and matter… are different 
aspects of one whole …movement.” -- David Bohm, Wholeness and the Implicate 
Order 
 

All of us experience ourselves as conscious, aware, intentional and intuitive 
beings.  For much of history of science consciousness has been considered an epi-
phenomena of neural activity.  Functional or connectionist models for the brain have 
explored how this may be explained.34,35,36  While promising as software and hardware 
techniques for robotics and A.I. in general, as well as its usefulness in tasks like speech 
recognition, connectionist models fall short when describing actual human brains and 
behavior.  For example, many neural net models suggest a neuron can be modeled as a 
bit; an on–off switch. This is grossly simplified, since actual neurons have about 1000 
synapses and up to seven kinds of neurotransmitters.  Most models assume that on–off 
“action potentials” or “spikes” are signal carriers, which are “digital”.  In fact, very few 
neurons “spike” and much processing occurs through analog spread of potentials and 
from neuropeptides pumped from cell to cell.   

 
In addition, nerve cells grow and change dynamically with dendrites forming 

and dissolving in less than a second with various longer-term modulations of membrane 
area, receptor numbers, and the like.  A single Purkinje cell in the cerebellum has some 
200,000 processes, along with complex dendrite-dendrite connections.  The Purkinje 
cell function is highly significant to the manner in which external and internal 
electromagnetic signals are processed.37,38  Despite the optimism of A.I. proponents, we 
are far from understanding, let alone duplicating, the nervous system.  We're close to 
Marvin Minsky's summary that we should ignore any brain model for the next 40 years 
because we have yet to have a clue how it works.39   

 
Besides these basic considerations, we have yet to know how memories are 

stored, or where! Neurophysiologist J. Kroeker calculated that there are too few 
neurons, or processes, or dendrites or receptor areas etc. to code our actual memories, 
and there is evidence that we store virtually everything in memory.40  In a famous 
example, Wilder Penfield stimulated a bricklayer’s cortex and evoked a memory in 
which a single brick was cut in half and placed.41 This man had been a bricklayer for 
decades and had laid thousands upon thousands of bricks.  Yet the memory of this 
single brick was so detailed that they were able to find the building and confirm that 
there was, indeed, a half-brick at the remembered location!  So the actual location and 
mechanism of memory is still a great mystery.  Therefore we must consider the 
possibility that memories are stored outside the brain.  Perhaps, as James Culbertson 
hypothesizes, memories are actually "echoes" of past events, which we access by 
backtracking along our world lines and are stored in space and time.42,43  Certainly the 
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collective experience of humanity includes similar concepts, sometimes called the 
“Akashic record” or the “collective unconscious” by Jung.   

 
C. Jung, S. Grof, and others report finding truthful and verifiable knowledge 

through accessing these states.  Further, their experience is confirmed by “the states 
which shamans experience in their initiatory crises and use in their healing practices, those that 
native people experience in rites of passage and healing ceremonies, as well as those that were 
described in the reports of neophytes who underwent initiation in the ancient mysteries of death 
and rebirth.  Holotropic states occur in systematic spiritual practice of yogis, Buddhists, 
Taoists, Kabbalists, Sufis, and Christian hesychasts and Desert Fathers; they have also been 
described by mystics of all countries and historical periods. Modern psychiatrists and therapists 
encounter these states in psychedelic therapy, in deep experiential work without the use of 
psychoactive substances, in experiments with sensory deprivation and biofeedback, and during 
therapy of individuals undergoing spontaneous episodes of holotropic states (‘spiritual 
emergencies’)”44 and is congruent with the experience of perhaps all of humanity back at 
least some 40,000 years. 

 
Another aspect is of this a general presumption that there is a more–or–less fixed 

“circuitry” in the brain, typified by the single-cell neurophysiological idea that 
somewhere in the brain there is a “grandmother cell" which codes for the recognition of 
just such a specific stimulus.  However, detailed investigation of eye motions recorded 
during stereoscopic vision showed that the connection patterns in the brain are highly 
dynamic with the “local sign” or “meaning” of the output of, say, a retinal cell changes 
continually as the eyes move.45,46  With all the studies performed to confirm the mind–
brain identity, there are still deep questions about its validity.  While there are obvious 
and known correlates of behavior and function with brain activity,47 Sir John Eccles, 
Nobelist for his masterful analysis of the cerebellum, among other work, came to the 
conclusion, after years of investigation aimed at proving the identity theory, that the 
brain is a “liaison body" that receives signals from a source beyond the physical – his 
“interactionist” concept.48,49  Similarly, Carl Jung once said that after some 50 years of 
investigation, the case was even stronger that the mind was somewhere beyond the 
head.  
 

We briefly review the case that mind or consciousness is fundamental to the 
universe and exhibits properties suggesting that it is intimately connected to everything  
and a non-local or ubiquitous phenomena. Penrose and Hameroff, among others are 
developing non-local models of consciousness that invoke quantum coupling to 
microtubules.  “Orch OR [orchestrated collapse of the wave function] suggests a connection 
between brain biomolecular processes and fine-scale structure of the universe…We conclude 
that consciousness plays an intrinsic role in the universe”.50  Similarly, there is a greater 
general appreciation that the issue of consciousness requires such levels of 
explanation.51  To briefly mention another class of evidence that indicates consciousness 
extends beyond the brain is the near-death experience or NDE.  J. Turner, M.D. and 
others report that patients sometimes have “out of body” (OBE) or near-death 
experiences (NDE’s) while their brain shows zero activity and are “flat-lined”.  Yet the 
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fact that these patients remember conversations or events occurring in the operating 
theater or elsewhere has been fully verified.52  

 
Other observed phenomena extend this view. We now have verified 

experimental data to demonstrate that we are capable of telepathy,53 at large distances 
without apparent signal decrease; remote viewing of the past, present and future at any 
location; healing at a distance;54,55,56 psychokinesis; and pre-cognitive dreams.57,58  As 
well, there is confirmed evidence from evoked potentials recorded from the human 
brain cortex59 and the heart60,61,62 that both respond to future events before their 
occurrence; in the case of heart, up to about 14 seconds before an event and in the brain, 
for events some two seconds into the future.  For the heart studies, observers were 
shown random pictures that were emotionally neutral or charged (e.g. sex or violence) 
and found the heart rate varied in its response several seconds before the picture was 
displayed. 

 
How can this clearly anticipatory system be explained? 
 
E. Rauscher points out that the observer must be included in quantum theories of 

the collapse of the wave function. For example, since all beings are, in principle, able to 
collapse the wave function, consciousness must be a necessary part of the universe.4,63,64   

 
Helmut Schmidt performed a fascinating series of experiments in this regard.  

Random sequences of numbers were generated and copies stored on several read-only 
memory (ROM) chips. In one part of the study, one of the chips was handed to a subject 
who was asked to play it back and  attempt to change the outcome to, say, all one’s as 
indicated by the flash of a green light.  During the trial, each second a new number 
would be played and either a red or green light would go on.   The subject “willed” the 
light to be green.  

 
 In other cases, a copy of the chip was first shown to a goldfish before being 

shown to a human.  
 
In the case where the human saw the ROM first, when the sequences were 

checked after the subject had attempted to change the numbers, it was found that the 
data had indeed been changed from totally random to, say, more ones.  The stored 
copies also changed their statistics and were, apparently, identical 

 
In the case where a goldfish saw the chip first, and then a human subject 

attempted to change the ROM’s, the statistics on the chips remained the same in all 
copies.  It was concluded that the goldfish had collapsed the wave function for the 
ROM’s preventing their alteration: “we found significantly positive scoring, odds against 
chance of 1000:1 for the runs without fish observation but chance scoring for the runs that had 
been previously displayed to the fish. The difference was statistically significant at the 1% 
level”.65  See also [66,67,68,69].  So we now know that at least goldfish are conscious 
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participants that affect wave function collapse and, by extension, perhaps all beings are 
observer/participants.  It appears that all is conscious!  The scale of these effects can be 
global.  Dean Radin, in his global consciousness project, has shown that the mass 
consciousness of the planet can affect widely dispersed random number 
generators.70,71,72 

 
The state of the observer affects the system observed and can change the results 

of observation.  At the macro level there is feedback between observer and 
environment, as they are in, fact, one system.  For humans this interface includes 
language.  Imagining or dreaming invokes brain activity similar to actual events, as does 
language.  Language can strongly affect observation and thereby affects what is.73  

 
The previous discussion is a brief overview of these topics.  We present some of 

the evidence by which we conclude that these are real phenomena that must be 
addressed.  One conclusion is that to explain the psi phenomena requires utilization of 
(at least) an eight-dimensional complexified Minkowski space that, while eliminating 
close time–like loops, permits two or more spatially or temporally separate points to still 
be adjacent in the hyper-spatial view.4,74,75,76,77,78,79,80  This accounts for remote viewing 
of targets distant in space and/or time.  Since remote viewing is established to the extent 

that the probability value (p-value) for such experiments is now about 20

1
10

, these are 

actual phenomena.  Something like an eight-dimensional perspective is needed to 
explain the results.81  We conclude that consciousness likely is ubiquitous, non-local, 
and therefore, fully connected.  Consciousness has access to information at every point 
and, apparently, has access to potentially any space or time.  Further, according to the 
quantum formalism, consciousness is necessary in the universe because of the need for 
an observer/participator. 

 
7. DISCUSSION 

 
All things by immortal power; Near and Far; Hiddenly; To each other linked are; That 
thou canst not stir a flower; Without troubling of a star. - English poet, Francis 
Thompson 

“In the heaven of Indra, there is said to be a network of pearls, so arranged that if you 
look at one, you see all the others reflected in it. In the same way, each object in the 
world is not merely itself, but involves every other object and, in fact, is everything 
else.” -The Necklace of Indra, The Avatamsaka Sutra 

 
In this whirlwind tour of many areas we have found that basic geometry and 

especially the constant Phi are involved with the vacuum structure and codify aspects of 
biology and DNA and shown a matching pattern in the physics of the rewrite 
formulation.  We have found “spooky action at a distance” effects whereby the 
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structure of DNA is stabilized through coupling to the vacuum and may be capable of 
impressing its pattern into water at a distance.  We then entered a brief discussion of 
life.   

 
We have seen that life’s basis may be built into the very geometry of physics 

and even dusty plasmas making up 98% of the universe show properties of life.  We 
then found that despite years of attempts at establishing consciousness as an epi-
phenomenon, a closer view reveals that there is more to this matter.  Namely, 
phenomena broadly classed as “ESP” or “psi” are strongly verified.  It has been shown 
that the consciousness of even a goldfish may collapse the wave function.  We can 
access information from the past, present or future at any location. We suggest this 
shows that consciousness is an actual force in the universe – “thoughts are things” – 
capable of changing the physical world.  It appears that consciousness is shared with all 
beings: humans, goldfish, dolphins,82 etc. and that because of its distribution throughout 
eight-space, is non-local and ubiquitous.  Therefore consciousness must be included in 
any complete universal theory. 

 
Finally, we leave you with this thought: D'Arcy Wentworth Thompson,83 the 

first mathematical biologist, and others taught that if we see a shell’s Phi spiral or the 
phyllotactic spiraling of a plant, etc., this indicates such a structure either is alive or was 
alive.  Given the demonstrated distributed effects of consciousness, we can contemplate 
that the Earth, the Sun, the galaxy, and even the Cosmos may share consciousness.   Phi 
is expressed at all scales and may even be part of the very oscillation of space-time.  
Ergo, the presence of Phi, as an indicator of life, is telling us that the entire universe is 
alive; and, since it seems to be expanding, is also growing.  According to a cosmology 
developed recently by E. Rauscher and M. Hyson84,85,86,87 the universe is undergoing 
continuous creation of matter and energy.   

 
We conclude from all of the above that everything is alive and conscious. 
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