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Abstract
(See: The Fractal Organization of Nature (table)) (also at the bottom
of this paper)
A General Systems model of the Universe is presented, based
on a fractal paradigm. A 4x3 "metric" or fractal algorithm is
proposed as the organizing principle of the Microphysical,
Biophysical, Astrophysical, and Metaphysical realms. The
algorithm is expressed through the conservation laws and
forces of physics, symmetry-breaking and the creation of
matter during the "Big Bang", the dimensions of spacetime,
the quantum rules of atomic order, the families of elementary
particles, the structure of baryons, alpha particles, carbon
atoms, carbon's molecular and crystal bonds, DNA, the
genetic code, the nucleosynthetic pathway of stars,
gravitation, etc. The human mind has discovered this order
both intuitively and rationally, where it finds expression in
the 4x3 (and 4x4) patterns of mythological, occult, religious,
philosophical, and scientific "world systems" and
cosmologies.
A model of the unified field theory is presented as an
example of how the fractal algorithm may be used in system
modeling. In its most general form, the 4-part algorithm
consists of an input of energy, followed by two
complementary conservation modes, then concluding with a
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restorative force which either returns the system to its actual
original state, or elevates it to a "harmonic complexion" or
resonant analog of the original state. (See also: "The
Tetrahedron Model")
Translations
This paper has been translated into Ukrainian by Anna
Matesh. 24 May, 2016. Many thanks, Anna! See:
http://eustudiesweb.com/nature-fractal-pathway/
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(I recommend the reader consult the "preface" or "guide" to
this paper, which may be found at "About the Papers: An
Introduction" (section III)).
Introduction
The concept of hierarchical order is fundamental to General Systems
theory (Bertalanffy, 1968). The exposition of fractal geometry
(Mandelbrot 1983) raised a new paradigm of natural order which
offered a theoretical and mathematical basis for systems generally
and their hierarchical characteristics specifically: it is the fractal
nature of the Universe we see in its hierarchical structure, systemic
character, and organic connectivity. Self-similar replication and
harmonic resonance are natural features of fractal structure and
organization.
Physical evidence for the operation of a universal 4x3 fractal
algorithm producing a resonant cosmic order is presented in table 1.
This is a hierarchical arrangement which encompasses 4 realms:
Microphysical, Biophysical, Astrophysical, and Metaphysical (human
conceptual). The fractal algorithm which produces this hierarchy is a
4x3 complex drive created by free energy (light) in three
conservation modes: Entropy (dimensionality, intrinsic motion, and
gravitation), Raw Energy (matter and momentum), and Symmetry
(charge, spin, inertia and gravitation (again)). The emergent
properties of this system in operation often require a 4x4
representation. (See: ""Unified Field Table Simple Form".)
Each realm of the hierarchy is characterized by a conspicuous center
of mass, energy, or information, the site of the 4x3 fractal algorithm
or energy pattern which organizes the general structure of the realm.
In the Microphysical Realm this center is the atomic nucleus; in the
Biophysical Realm it is the nucleus of the cell; in the Astrophysical
Realm it is the galactic nucleus; in the Metaphysical Realm, it is the
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human brain, contemplating body/spirit (intuitive mode), or unified
theories of matter/energy (rational mode). Individual levels within
each realm have their own centers of structure, dynamics, and/or
information.
Such a universal pattern can have only the most general of
characteristics. I have designated its horizontal 4-component in
structural terms as: Unit, Pair, Group, Emergent new unit; the group
category is the locus of the 4x3 energy pattern which produces the
Emergent new unit. This new unit then becomes the basis of the next
level in the hierarchy. George Land (1973) and August Jaccaci (1980)
have characterized this structural series in dynamic terms as:
Accretive, Replicative, Mutualistic (Land), or: Gather, Repeat, Share,
Transform (Jaccaci). The vertical 3-component of the matrix (plus its
4th emergent level) Jaccaci identifies as a simple repetition of the
horizontal series. In its most complete form ("World Systems"), these
parameters resolve to: 1) an input of free energy followed by
symmetry-breaking, establishing a joint dimensional conservation
domain (spacetime) for light and matter; 2, 3) two complementary
conservation modes: 2) raw energy conservation including entropy
(mass, momentum, kinetic and potential energy, and low-energy
gravitation); 3) symmetry conservation (charge, spin, inertia, intrinsic
motion, and high-energy gravitation); 4) restorative, transformative,
or evolutionary forces (the 4 forces of physics) which either return
the system to its original state immediately (as in matter-antimatter
annihilations), or through time ("quantum radiance" of black holes,
proton decay), or evolve a resonant analog of the original state (the
various material levels of the hierarchy - entropy, symmetry, and
gravitationally driven "harmonic complexification").
Readers familiar with the theory of "Chaos" may recognize a familiar
pattern in the model: beginning with a "linear" or simple input (cell
1), passing to a stage of bifurcation (cell 2), progressing to a stage of
greater complexity including secondary bifurcations (cell 3), and
finally a "chaotic" stage (cell 4) which predictably settles in the
"fractal basin" of a 4x3 (or 4x4) "strange attractor" (the precise
physical nature of the attractor, however, is unpredictable). Like a
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true fractal algorithm, the output of one level becomes the input of
the next, the self-feeding iterations producing new self-similar
expressions at ever-higher levels of information and system
complexity. The model is scale-invariant, not only vertically with
each row, but also with respect to the four major realms. (See:
"Chaos: Making a New Science" by James Gleick, Viking Penguin
Inc., 1987)
(See also: "The Fractal Organization of Nature"; "The Information
Pathway"; "Teilhard de Chardin: Prophet of the Information Age").
The Microphysical Realm
(atomic matter, nuclear organization, and chemistry: 3 particles
(protons, neutrons, electrons) x 4 quantum numbers (n,l,m,s)
(See: "Table No. 1")
Level 1: Elementary Particles
(3 energy "families" each of 4 elementary particles)
We begin the hierarchy with a defining event, the production of
elementary particles in the "Big Bang" (row 1). While we know the
products of this first level, we do not really know how to initiate it.
What do we put in the first cell of row 1 as the primordial unit of
energy and organization from which all else evolves? We can of
course simply put the Big Bang or First Cause in this first cell, claim
Divine Intervention, confess our ignorance, and leave it at that.
Personally, I am not fundamentally opposed to this solution; we will
never know everything and a frank admission of this fact from the
outset is intellectually healthy and honest. Nevertheless, in the light
of present knowledge, it is possible to fill out the first horizontal row
of the hierarchy in sensible, physical terms without presuming that
the physical reality is the only reality, that we have done anything
more than solve a mechanical puzzle, or that we know, or can know,
anything at all about the fundamental origins of free energy (light)
itself. (See also: "The Higgs Boson and the Weak Force IVBs", to
extend the hierarchy (or the details of the first cell) to even higher
energies and earlier times.)
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With these apologies, in the first cell of Level One, I place
high-energy light - free electromagnetic radiation - the most
symmetric and therefore the most primitive form of energy we know.
In the second cell of row one, which is the position of the pairing
function, I place space-time, the conservation domain and metric of
light, created by light's own intrinsic motion or entropy drive, gauged
by "velocity c". Along with spacetime in the second cell are several
other possible pairings: matter-antimatter and the particle-wave
duality of light. We can view spacetime as the symmetric product of
light's wave form, and the matter-antimatter field as the symmetric
product of light's particle form. So long as the matter-antimatter field
remains symmetric, it will appear as light only; once its symmetry is
broken, however, it will manifest as particles. Dualities are
fundamental throughout nature; other dualities exhibited by light
include its oscillating electric vs magnetic energy fields, and the
"frequency vs wavelength" characterization of its physical wave
structure. (Frequency x wavelength = c, the electromagnetic constant
or the "velocity of light".)
Spacetime is regulated by a combination of energy and symmetryconserving "inertial" forces, and by a number of "gauge" constants
which regulate various conservation parameters (c, G, e, h, etc.).
Spacetime is actually created by the entropy drive of free energy,
manifesting as the intrinsic motion of light. Spacetime is the entropic
conservation domain of light, and it contains a "metric" or structural
order which is the enforcer of spacetime's conservation role (the
source of "inertial" forces). This metric determines or "gauges" the
value of c, the velocity of light, and by this means fixes the measured
and energetic equivalence between each of the four dimensions.
(Without the metric, every photon could be a "law unto itself" with a
unique "personal" velocity.) Hence light and spacetime themselves,
far from being simply an amorphous waveform of energy, possess an
internal structural order from the beginning, an order required by
energy conservation. This implicit order also has an alternative form,
well defined, regulated, and also symmetric, the matter-antimatter
particle pairs which populate the "virtual particle sea" of the
"vacuum". These particle pairs occur in a relatively small number of
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quantized forms belonging to the quark and lepton families. The
virtual particles (cell 3) become real when the weak force breaks the
symmetry of matter-antimatter particle pairs during the initial
moments of the "Big Bang" (cell 4).
The virtual particle "zoo" is here interpreted as the natural product of
the interaction of light's energy with its own structural spacetime
metric. Thus the "particle metric" bears a structural imprint from the
spacetime metric. In the "standard model" of particle physics, the
"Higgs boson" or "Higgs field" is the presumed source (regulator) of
elementary particle mass. In the (similar) view presented here, the
spacetime metric determines the possible forms that particles may
take, while the Higgs boson determines the energy level
(environment) in which "singlet" elementary particle creation and/or
transformation may occur. (See: The "Higgs" Boson and the Weak
Force IVBs: Part I for a detailed explanation.)
In the the third cell of row 1, which is the "group" cell of interaction
(Jaccaci's "sharing of differences", Land's "mutualistic" cell) we can
place for simplicity of representation a virtual matter-antimatter
"leptoquark" pair, which stands for the interaction between the
mass-bearing quark field of the strong force "color" charge, and the
charge-bearing leptonic field of the weak force "identity" charge. In
this third cell we usually find an expression of Nature's 4x3 fractal
algorithm; in this first row we find three families of four particles (six
leptons and six quarks), which decay (in cell 4) to their ground states
as proton, electron, and electron neutrino (a leptoquark antineutrino is
presumably also produced to balance the proton's "baryon number
charge").
In cell four, interactions among and between the quarks and leptons
are mediated by the weak force "Intermediate Vector Bosons" (IVBs),
the W+, W-, and Z, while leptoquark decay is mediated by a similar
(but hypothetical) much heavier "X" boson (see "The Particle
Table"). The final product of the asymmetric leptoquark decay is a
particle of matter, the humble baryon, proton, or nucleus of the
hydrogen atom. This baryon, which is literally the foundation stone
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of the material Universe, is also a 4x3 expression of the universal
fractal algorithm: 3 quarks bearing 4 charges (charges relevant to the
microphysical realm, excluding gravity) - electric, color, flavor, and
spin. The first horizontal row of the hierarchy essentially recapitulates
the reaction equation for the formation of matter in the "Big Bang".
(See: "The Origin of Matter and Information".)
In the first line we have produced from the order and energy inherent
in spacetime and light, the order and energy of the particulate realm
of matter, passing from an initial symmetric state of free
electromagnetic energy, which contained only potential information
and metric structure, to a final asymmetric state of bound
electromagnetic energy, which realizes that information and
expresses that structure in manifest, particulate, conserved, and
ordered form: the baryons and their alternative charge carriers, the
leptons. While we do not understand the details of this process, what
we do understand is that the energy, order, and information content of
light and spacetime has been transformed, extracted, or projected
from a symmetric potential to an asymmetric reality. The mass, order,
and information content of particles does not come from nowhere; it
comes from the metric of spacetime and the energy of light. (Note:
leptoquarks and the X boson (and the "Higgs") remain beyond the
energy range of our most powerful accelerators, and so are all still
hypothetical. I include them because they (or their analogs) should
exist if we are to make sense of the other confirmed elements of the
theory).
The baryon, whose ground state is the proton, is the essential
material, massive, and asymmetric product of the Big Bang. Baryons
are composed of three quarks, the mass carriers of matter. The
existence of matter depends upon the existence and stability of the
baryon. The baryon, with its 3 quarks, 4 charges, and 8 interacting
gluons (each composed of a color-anticolor charge), exchanging color
charges between quarks at the speed of light, is a particle of
incredible internal complexity. Within its invariant, beating heart of
"sticky light" lies the mystery of bound electromagnetic energy
(matter), and upon its stability rests every higher structure of the
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manifest Universe.
Matter is thought to be produced by the asymmetric weak force decay
of electrically neutral leptoquark-antileptoquark pairs, a decay
possibly mediated by the (hypothetical) "X" IVB. Electrically
charged particle-antiparticle pairs cannot decay asymmetrically - they
can only annihilate each other. Because matter can only be produced
from the asymmetric decay of an electrically neutral particle,
leptoquarks and baryons must be composite particles whose internal
components can sum to electric neutrality (like a neutron). This is the
fundamental reason for the existence of the sub-elementary quarks
and their fractional electric charges. (See: "The Formation of Matter
and the Origin of Information".)
By a similar logic, matter could also not exist without the essential
service provided to baryons by the leptonic field of alternative charge
carriers - massive leptons to carry electric charges (the electron and
its kin), massless (or nearly massless) neutrinos to carry identity
charges (the electron neutrino and its kin, including the leptoquark
neutrino) (mesons also function as alternative charge carriers of quark
fractional charges - flavor, color, spin, and electric charge facilitating baryon transformations). (See: "The "W" IVB and the
Weak Force Mechanism".) Without the leptonic field of alternative
charge carriers, the quark field would remain trapped as symmetric,
mutually annihilating, particle-antiparticle pairs. This is why matter
consists of two fields, the sub-elementary mass-carrying quarks, or
composite hadrons, and the alternative charge-carrying elementary
particles, or leptons (see: "The Weak Force: Identity or Number
Charge"). The (hypothetical) leptoquark, which is essentially an
elementary lepton fractured internally into three parts, is the ancestor
of both hadrons and leptons, which is why these two fields interact so
seamlessly. Finally, there remains an asymmetry of unknown origin
in the interaction of the weak force IVBs with matter vs antimatter,
such that, for example, neutral antileptoquarks decay at a slightly
faster rate than neutral leptoquarks, producing the residue of matter
which composes our material Universe (a tiny asymmetry of
(approximately) one part per ten billion).
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Light and particles (free and bound forms of electromagnetic energy)
are a thoroughly integrated duality in which the mass energy of
particles is derived from the free energy of light (E = mcc), while the
information content of particles is derived from the information
implicit in the metric structure and conservation parameters of
spacetime. Since light creates spacetime (via light's intrinsic motion
or spatial entropy drive) as well as particle mass (via light's energy
content) we see that matter is in many ways simply an alternative
form of light. This is also the message of Heisenberg/Dirac "virtual
particles", endlessly forming, annihilating, and reforming in the
"vacuum" of spacetime. We therefore can expect to find echoes of
spacetime and light in the realm of matter. Such were discovered in
Einstein's famous relations between matter, energy, gravity, and
spacetime (the Special and General Theories of Relativity), and
extend to other phenomena as well: DeBroglie mass waves, to take an
example from the quantum realm. Further examples of this duality
include: local massive vs non-local massless energy forms; a
conserved, historical entropic domain for bound energy, produced by
the intrinsic motion of time, which is the analog of the conserved,
spatial entropic domain for free energy produced by the intrinsic
motion of light; negative, contractile forms of gravitational energy
and entropy vs positive, expansive forms of light energy and entropy;
the invariance of velocity c vs the invariance of charge. Symmetry
parameters transformed from light to matter can be seen in the
conservation terms of "Noether's Theorem": the charges of matter are
the symmetry debts of light. This intimate union between light and
matter is the basis of a Unified Field Theory as presented on my
website. (See: "A Short Course in the Unified Field Theory", and is
more properly and fully discussed there.
The great message from the atomic realm is that of order - a message
intuitively recognized from ancient times in crystals. Life, the most
complex expression of matter, could have arisen spontaneously only
from such an orderly substrate. More recently, beginning with Planck
and Einstein, we have realized that the order in crystals and the
atomic realm, including quantum order, has its origin in the order
inherent in light and spacetime - specifically in the four conservation
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laws of energy, entropy, symmetry, and causality (see: "The
Tetrahedron Model". The atomic realm of matter and time is but an
alternative, secondary expression of the metric realm of light and
space. Both realms are strictly conserved, and transformations
between them are strictly regulated. As we progress through the
levels of the natural hierarchy below, remember that the order we are
seeing in these material realms has its origin in light.
(See: "The Higgs Cascade and the Weak Force IVBs", an expansion
of row 1 into a 4x4 General Systems model of the "Big Bang".) (See
also: "The Origin of Matter and Information".)
The Biophysical Realm
Level 5: the Cell; DNA-RNA
(4 nucleotides code in triplets)
The Information Content of DNA
When we contemplate the molecular beginnings of life, we are
initially at a loss to understand the motivation behind its chemical
origins - what abiotic force could possibly drive a mixture of
chemicals toward the organized, discreet, self-maintaining,
self-reproducing, and self-interested (in the sense of survival)
systems we call living entities? That DNA is a 4x3 fractal resonant
system, evolved from a molecule (RNA) originally involved in an
energy cycling system, which had the accidental, coincident, or
emergent property of self-replication combined with chemical
"memory", answers many of these questions; the rest are answered by
evolution driven through natural selection in the frenzied competition
for limited resources by a replicating population of (almost but not
quite) identical molecular species.
In ourselves, we recognize the life force as our desire to breath, drink,
and eat, driven by hunger, thirst, and the respiratory imperative; our
desire to reproduce, driven by sexual desire; our desire to survive,
driven by self-interest, fear, and pain; our desire for knowledge,
driven by our need for food, mates, and survival, as well as an
inherent and adaptive curiosity. At our highly evolved level of
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organization, we have no trouble identifying a number of forces
which drive us individually and as a species to participate in the life
process. It seems to me that these basic, instinctual, and physiological
drives are nothing more than stage transformations of the same forces
that drive the chemical system from its very beginning.
For example, DNA is at one and the same time a genetic information
system, a metabolic (energy processing) machine, a replicating
molecule, and a chemical memory system. When DNA replicates, it
eats to do so - it must acquire from its environment the "food", or raw
materials in the form of appropriate chemicals, to replicate its strands.
But DNA's ability to bond to "appropriate chemicals" is also its
combined information, memory, and perceptual system. In DNA
these processes are inseparable, all belonging to the same act and
molecule. All are driven by the forces of electrical attraction and
repulsion between molecules, requiring also certain bonding strengths
and geometric configurations. They simply scale up to our level of
organization as the basic feelings, emotions, instincts, and drives
which cause us to "want" to eat, reproduce, and perceive - since
perception (information intake and processing) allows us to eat,
survive, and reproduce more successfully. And because DNA is also
a chemical memory system, our bodies remember or know how to
perform all the basic functions of metabolism, respiration,
reproduction, perception, growth, development, etc.
In humans, because of our higher level of organization, we have
specialized organs which perform these functions separately stomach, gonads, eyes, brain - so we think of them separately. But the
bottom line is we must still eat to think or reproduce. There is less of
a mystery here, in terms of the motivational inputs to chemical
systems, than we are apt to believe at first. As for the complexity
involved, staggering as it is, it is simply the product of evolution over
eons of time and oceans of molecules. Similarly, we used to think the
eye was too complex for evolution to produce; we know better now even jellyfish and clams have them.
Once the replicating structure of DNA is achieved, it will compete
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with itself for the chemical resources to continue to reproduce.
Competition within a species, with one's own kind, is the most
powerful evolutionary force, and every time DNA replicates it
produces a competitor whose needs are identical to its own. We can
hardly imagine the ferocity of competition that must have taken place
in the early oceans of Earth once this molecule began to replicate.
The subsequent evolution of this molecule is simply the history of the
most successful eater, reproducer, and defender of this adaptive
behavior and information.
It is this competitive origin of the molecular system of life, natural
selection operating within a domain of limited resources, that
produces the anomalous "self interest" or "survival instinct" in even
the most primitive form of life, and indeed, in the chemical systems
which precede them.
I have no intention here of demoting the mystery or sanctity of life,
only of understanding its mechanical elements. In my personal view,
this mystery is not unique to our particular level of organization, but
extends downward into the atoms of which we are composed, and
upwards into the galaxies of which we are a part. Among many
others, one of the enduring mysteries is the 4x3 organizational
"metric" that propagates at every level from the Big Bang to the
genome of life (see: "The Fractal Organization of Nature"). It is
nevertheless true that there are mysteries associated with our own
level of organization that are unique to the human experience. I will
touch on these later.
The Cell
As DNA is the molecular unit of replication, so the cell is the
organizational unit of life, the "quantum entity" of biological systems.
The cell is essentially a fortress or shelter erected against an
inclement (and competitive) environment in which DNA can safely
and efficiently go about its business of eating, reproducing, and
storing the information necessary to do so. Within the protective
confines of the cell wall, DNA can "get serious" about organizing its
activities. In the same sense that "a man's home is his castle", the cell
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is the castle of DNA and the life process.
A house is not so different from a cell in its functional purpose. If our
home is a farm, the analogy is better; if the barn with our symbiont
livestock is attached to the house, the analogy is better still. At our
organizational level (species) we as individuals are the functional
analog of DNA and the house-office-barn is the cell which shelters us
from the environment, but which also allows us to interact with it
efficiently in ways we need and choose to. The knowledge and
expertise we bring to our office, job, or profession is our personal
information content which allows us to eat, reproduce, and survive.
Communication with, and information gathering from the
environment is of course crucial. In the modern house, we will want a
mail box, a telephone, newspaper delivery, radio, TV, computer
connected to the web, etc. There will be exits for wastes (sewer,
garbage, ventilation) and entrances for supplies (water, electricity,
antennas, gas, windows, doors, driveways), but even the most
primitive shelter must have at minimum an entrance and exit. And
like the cell, we are selective about who and what we let in and let
out.
We do, of course, very much embody in our persons DNA going
about its business of eating and reproducing as our information
content allows. So it is really no wonder that our houses have evolved
toward the ideal of the cell; indeed, in the contrast between the
self-sufficient structures of the family farm and the interior cubicles
of the modern high-rise business office, we see just the difference
between the DNA of a free living cell and the DNA of a cell which
has lost its independence to the higher organizational level of a
corporate social organ of specialized function. It is partly from this
loss of personal completeness and freedom that the angst of modern
life arises. It reprises the difficulty of the evolutionary jump from
single, free cells to the subjugation of individuality in the specialized
functions of a higher level of organization, in our case the organism
of society.
In cell 2 of row 5 we place the replication of the double-stranded
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DNA molecule; in cell 3 we place the cell nucleus and its genetic
code. In cell 3 the four nucleotides of DNA code in triplets to
produce the amino acids of proteins, the final molecular expression of
the 4x3 organizational fractal - the simplest-sufficient or least-energy
solution to the information code of biology and genetic heredity.
Here (cell 3) we should point out the role of symbionts in the
functioning of the biological cell; this is an explicit expression of
mutualism, symbiosis, and the "sharing of differences" which
characterizes the third column. DNA itself is a collection of
information and genes accumulated from many different sources. The
role of symbionts in the formation and function of the cell - and in
nature generally - has been pioneered and championed by Lynn
Margulis and her coworkers. (See: Lynn Margulis and Dorion Sagan,
1997. Microcosmos: 4 Billion Years of Microbial Evolution.
University of California Press, Berkeley.)
The biological cell is the first organizational level that we could
describe as a complete "system", and the information content of this
level is organizational or system information, having mostly to do
with the orchestration of a multitude of integrated functions which all
serve a single collective purpose: the feeding, defense, and
reproduction of the cell. Here a variety of molecular subsystems are
subjugated to the central control of the cell, in the form of nuclear
DNA, which controls cellular function by means of RNA
messengers, and whose genes turn on and off in response to chemical
feedback (the so-called "epigenetic" system).
Yet, life is a cooperative venture, and within the cell there are at least
2 known symbionts, the chloroplasts and mitochondria, and others
are suspected, such as the motile cilia. Chloroplasts and mitochondria
(which produce and process energy for the cell) both have their own
DNA and reproduce themselves independently within the cell. These
are sub-cells which never agreed to relinquish their reproductive
options to the larger organizational unit; but they, too, have made a
separate peace and taken shelter within the larger group membrane.
One advantage of this arrangement is that it relieves the central cell
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nucleus of the responsibility of reproducing these complex
subsystems and carrying the information necessary to do so. They are
in the role of "subcontractors" within the overall framework of the
cell. It is clear that chloroplasts and mitochondria were originally free
living cells, but they have found it more convenient to pursue their
specialties within the shelter of a broader authority. Perhaps this
allows them to sharpen their special skills, having less to worry about
- much as the cook and mechanic on a ship can perform their duties
better if they can leave the overall running of the ship to the captain.
In turn, the cell and ship benefit from their enhanced, specialized
functions.
In short, the cell is a miniature organism or society, complete with a
central nuclear authority and specialized subsystems (both molecular
and symbiotic) under its regulation. Could we doubt that such a
system would eventually take the next organizational step and scale
up to multicellular organisms? Life at the level of the single cell
(bacteria, algae) is by far the most abundant, diverse, and resilient
form of life on Earth. If humans ever establish colonies on other
planets, we will (at least) take the bacteria with us, as symbionts
which are necessary to digest our food, and which perform other vital
system functions of which we may not yet be fully cognizant.
Level 6 - Organisms
(organs)
Multicellular organisms are the next stage beyond cellular systems.
Here we find whole cells, rather than symbionts and chemical
systems, subjugated to a central authority. In animals this central
authority is vested in specialized cells, tissues, and organs such as the
brain and hormone producing glands, which communicate with the
entire body through the vascular and nervous systems, while in plants
it seems to reside in hormones produced by the growing tips, which
communicate with the rest of the plant through the sap. In either case,
we find specialized functional cells, tissues and/or organs all
synchronized and orchestrated into a harmonious whole.
It is a significant fact that it took nature much longer to evolve
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organisms from cells than it did to evolve living cells from chemicals.
One explanation may be that evolution was working with a much
smaller number of cells than of organic molecules. Another may be
that it is very difficult to subjugate free-living cells to the central
authority of an organism, especially to convince them to surrender
their own reproductive prerogative to the specialized reproductive
cells of an organism. In other words, evolution had to work against
the resistance of the personal reproductive agendas of the cells,
whereas in the earlier instance, molecular systems were not advanced
enough to have "personal agendas" of any sort; hence the greater
difficulty in this second stage of the evolutionary climb toward
complexity. (Imagine the difficulty of organizing individual humans
into a social system in which only a specialized few were allowed to
reproduce sexually (and so achieve a potential immortality), while all
the rest could only clone themselves temporarily. Clearly, this only
works in the cells of an organism because they all carry exactly the
same DNA.) To this day, mitochondria and chloroplasts have not
relinquished their reproductive rights (they carry their own DNA),
and we commonly suffer cancer. Finally, the orchestration of trillions
of cells into a synchronized system of integrated specialized
functions which grow, differentiate, reproduce, and pass through the
different stages of life harmoniously together is clearly a task of
extraordinary complexity. The large organisms that have populated
the Earth for the last 3/4 billion years, plants as well as animals, are
all marvels of systems engineering, systems information, and systems
coordination, masterworks of the evolutionary process.
In the second position of row 6 we place cell division, and in the
third, their differentiated product, the functionally specialized organ
systems of the multicellular form. Of particular interest in this regard
are the specialized organs of perception and their integration into a
central processing center, the brain. The brain emerges as the central
controlling authority, while perceptual organs function to gather
information from the environment. Information can now be stored in
the brain as memory, as well as in molecular codes.
Perceptual information is of central importance to all levels of life; in
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higher organisms it can be stored in memory as "software", rather
than encoded into the "hardware" of the genome. Memory perishes
with the death of the organism. Memory's utility is personal rather
than general, and is a means of allowing an organism more flexibility
in its behavior than is possible from its genome alone. Hence memory
functions as a personal information set built up from the unique
experience of the individual, which is in addition to its genetic
information, the latter being approximately the same for all
organisms of a given type. Memory is therefore a highly flexible and
individually adaptive information set which adds greatly to the
organism's chances of survival in a diverse and unpredictable
environment. Memory itself (in the sense of the capacity for memory)
becomes translated into genetic hardware through its contribution to
the reproductive success of an organism. Individual memories can of
course be transmitted as "software" to other organisms through the
process of "learning", or by other cultural, social, or parental
communication channels. The instinctual behavior of an ant colony,
however, is an example of social "memory" transmitted in the form of
genetics or molecular "hardware".
Level 7 - Species
(populations)
Species are defined by sexual reproduction and their closed genomes
or exclusive gene pools. Cats and dogs cannot reproduce with each
other, their gene pools are incompatible and exclude each other. The
species level is our own level (Homo sapiens) of organization. This is
the level of individuals, male and female, typically associated with
the higher plants and animals, and of populations and social
organization. While each individual contains a huge library of genetic
information stored in the DNA of every cell, we see the emergence at
this level of a new type of information carried in abstract as well as
social form. Below level 7, information is carried in molecular form,
in genes and hormones, in memory, and as electrical signals in nerve
tissue.
At the species level we find information emerging in abstract form as
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signals, behavior, sounds, light, language - forms of information that
have broken free of molecular carriers and are directed toward the
specialized perceptual organs of sight and hearing. Smell, taste, and
touch remain as more primitive (but nevertheless eminently useful)
molecular and tactile information senses. While plants, lacking
nervous systems, use only chemical communication, almost all
animals, vertebrate and invertebrate, use some form of abstract
communication. The songs and colors of insects and the flashing
lights of fireflies are familiar, and invertebrates also use behavioral
signals. Among the vertebrates, frogs croak, birds sing, bats and
dolphins use sonar, snakes use heat, fish use light and electrical
signals, the list is endless. The great whales are thought to be able to
communicate by sound over enormous distances in the oceans.
Social organizations and communication allow personal memory to
be shared and to persist from one generation to another. In humans,
memory becomes encoded in writing and books stored in libraries, an
information transformation which produces "social knowledge". In
humans, the grammatical structure of language has raised the
information content of speech to a new level of precision, abstraction,
and beauty, and set in motion the explosion of human information
systems which are the glory of our species, and which comprises a
completely new, tangential evolutionary development (a new fractal
iteration) within the "The Information Ladder".
The development of human abstract information systems has created
an information explosion which is comparable only to that of organic
chemistry in the microphysical realm, and genetics in the biological
realm. Again, this information proliferation is the result of a lower
energy threshold for interaction, abstract perceptual systems (sight,
sound, language, writing, math, thought) vs molecular codes (genes).
Will there be a another resonance of this information explosion in the
astrophysical realm at a still lower energy threshold? (Super-cooled
quantum computers? Machine intelligence?Psychic phenomena
(ESP)? Deep meditation? Communication with aliens?)
Most higher animal species are divided into male and female
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individuals, an arrangement necessary to maintain the diversity of
their otherwise closed gene pools. We also find social behavior at this
level, which presages the emergence of a higher organization level,
the social organism, fully developed among the invertebrates (corals,
termites, ants, bees) and (thankfully) developed to a considerably
lesser degree of perfection in the political, religious, economic, and
military organizations of humans. There is strength and safety in
numbers, and efficiency and opportunity in specialization, provided
all is prudently organized.
In cell two of level 7 we place sexual reproduction, male and female,
and in cell three social organization, in which a population of
individuals (a subset of the whole species), is organized into groups
with specialized functions all coordinated by a central authority. In
humans, this authority is formalized as government, a mixture of
empowered individuals and abstract organizational codes, system
rules, or laws.
The purpose of social organization is to enhance individual survival
and reproductive success through coordinated group action and the
efficiency of functional specialization. Human society can advance
rapidly through the contributions of its most talented individuals
because the society can capture their personal experience, knowledge,
and insights in writing, and incorporate their personal expertise into
social memory, knowledge, and function. An additional benefit of
social life is personal access to social products which no individual
could produce alone. In humans this "corporate dividend" has come
to include the technology and cities of the current era.
Level 8 - Gaia
(ecosystems)
The final biophysical level of information/organization is that of the
ecosystem of the entire planet, approximately the holistic concept of
"Gaia" advanced by J. E. Lovelock. At this organizational level,
species are but the units in a broader classification of herbivores,
predators, parasites, producers (plants), consumers (animals),
scavengers and detritivores (agents of decay), etc. Species exist in
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aquatic and terrestrial habitats, distributed over the surface of the
globe in response to climatic cycles, continental drift, and
evolutionary pressures over geologic time (biogeography). The Gaian
hypothesis is simply that life modifies the physical environment of
Earth on a global scale in ways that are conducive to life's
continuation - the Earth has been and continues to be "terraformed"
by life to create a more suitable and stable habitat for itself.
These effects are most notable in the chemical composition of the
atmosphere, oceans, and soils of the planet, and the temperature,
rainfall, and perhaps even the climatic cycles of the Earth. The fact
that the chemical composition of Earth's atmosphere, its temperature,
and even the chemistry and salinity of the oceans, has remained
stable over geologic time is evidence of the homeostatic, self-serving
activity of Gaia.
The grand symbiosis between plants and animals with respect to the
atmospheric gases oxygen, carbon dioxide, and the availability of
nitrogen are part of this interplay between the physical and biotic
environment, as are biogeochemical cycles involving the formation
of petroleum, gas, and coal deposits, limestone and salt beds, etc. The
positive feedback between plants and rainfall, the greenhouse effect
on climate, etc., are other examples of the linkage between living
systems and the abiotic environment. Genetic diversity, heritability,
and the competition for limited resources continues to generate new
species over evolutionary time which exploit the environment in new
and/or more efficient ways, and each new species is itself a new
resource for some other species. Natural checks and balances, such as
predators, parasites, and disease organisms, competition, the
harshness, limitations, diversity, and unpredictability of the
environment, ensure that no one species oversteps the boundaries of a
balanced system for long. Symbiotic relationships are favored over
exploitive relationships in the long run. Thus the extinction of the
horse by early hunters in North America may be contrasted with its
domestication in Asia, to the great benefit in the latter continent of
both species. Similarly, agriculture as a symbiotic relationship is
greatly favored over hunting and gathering as a method of obtaining
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food.
The glacial cycles of the recent geologic history of Earth show that
extreme climatic shifts can occur even within the context of a fully
formed, abundant, and diverse biota, and yet the natural system
contains some type of internal buffer or negative feedback that causes
the glaciers to retreat more rapidly than they advanced. We would
have to suspect that these cycles have both a biotic and an abiotic
cause (such as the Milankovitch orbital cycles of planet Earth, with
perhaps an additional input from continental drift).
The Biological Role of Humanity - From Gaia's Perspective
(why we are here and what we should do)
But for the peculiar appearance of Man amongst the myriad species
of Gaian life forms, this would be the end of our story - the planet
Earth, overflowing with life but isolated in the vastness of space, a
magnificent experiment in the building of biological information
systems of incredible diversity and complexity, all doomed to die
with the inevitable exhaustion of our Sun. But Gaia has not gone to
all this trouble for nothing, for in Homo sapiens she has planned her
escape from the dying Sun, or catastrophic asteroid impact. Human
Space Travelers will carry Gaian life into the galaxy in every
direction as far as possible, spreading like bacteria upon an agar plate
until we encounter occupied ground and the counter-thrust of a
similarly spreading but alien life form.
Gaia is in her reproductive phase, and we are her seeds, pawns of her
reproductive purposes. She has created us as dispersal agents for
herself. The vision of Noah's ark is a vision of the future, not the past.
This simple fact explains all of human evolution, every capacity of
Man, and all the abundance of resources which Gaia has stored over
the eons for our use, so that we may accomplish her great
reproductive goal. Like every other life form, Gaia has her season of
flowering, reproduction, and dispersal to new territory. This is the
special biological meaning of Man and the special significance of the
time in which we live. The new millennium will be the age of space
travel and discovery, just as the last has been the age of ocean travel
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and discovery upon the Earth.
We think the space program is our program; it is not. Humanity and
the space program have both been produced by Gaia.
We have already entered upon the threshold of step 9, the exploration
and colonization of the Solar System. This will be the work of the
21st century and beyond. We cannot tell when the next stages will
occur - they depend upon too many unknowns at our current stage of
development. But we see where the information pathway leads, and
our art - in the form of science fiction - is already at the stage of
galactic exploration and interaction with aliens, who are
understandably busy doing just what we will be doing - grabbing as
much suitable territory for their planet's life form as possible. We can
only hope these future interactions will be symbiotic. Hence
intelligent life is a way for planets to interact across the vastness of
space, just as atomic nuclei interact at great relative distances through
the electron shell, and cells communicate with each other through the
vascular systems of organisms, which in turn communicate through
space via the signals and sounds of innumerable species.
Gaia is the first level in the table of organization which is above our
own level, and in level 8 we find forces and purposes which are
greater than our own, which we may study and come to understand
but never control, and to which we are in many ways subservient. It
is obvious, for example, that at the planetary level we will never
control the forces of the Solar System - the evolution of the Sun, or
the orbits of the moon or other planets. What is perhaps not so
obvious is that this same lack of control exists at the level of Gaia,
the natural forces of the Earth herself. We will never control plate
tectonics, volcanism, or earthquakes, nor, it is likely, the weather or
the cycles of climate. It furthermore appears that we are not even in
control of our own destiny, in the sense that we are but the agents of
Gaia's reproductive intent. Hopefully, what is good for Gaia is also
good for us (we must accept this as a basic truth, just as every cell in
our body must accept the equivalent premise), but we are used to
thinking of ourselves as the masters of the Earth, not the pawns of
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Her reproductive schemes.
It is certainly possible that Gaia will be significantly weakened by her
reproductive effort; that humans will be forced off the planet to
escape their own aggression, exploitation, pollution, and
overpopulation. In this case the expulsion from the Garden of Eden,
like the story of Noah's Ark, will also come to be seen as a vision of
the future rather than the past.
In a purely biological sense, we have found the answer to the great
question of existence - why are we here, who are we, and what
should we do? We are the reproductive seeds of Gaia and we exist to
colonize the galaxy with her life forms. From the perspective of Gaia,
that is why humanity has been brought forth upon the Earth.
Therefore we should do everything we can to maximize our
cooperative conquest of space - including stopping fighting among
ourselves and protecting our Earth, which is the only and best
life-support system we will have in this galaxy for a very long time.
The Astrophysical Realm
(gravitation: 4 third-order equations)
Level 9: Stars
(Kepler's 3 laws)
The first cell of level 9 contains the mass particles and aggregates that
will eventually condense to form the planets and stars of this first row
of the Astrophysical Realm. These mass aggregates range from
interstellar gas and dust particles to meteoroids, comets, asteroids,
moons, planetismals, and full size planets up to and including "brown
dwarfs" ("failed stars" of less than 50 -100 Jupiter masses). This cell
recapitulates and carries forward the planetary size range of Gaia in
the last biophysical level (row 8). Hence in this first cell we can place
all the particles of the primordial solar nebula, including our own
planet Earth and similar bodies, provided only that they are not so
massive that they become stars.
In cell 2 of level 9 the pairing function is evidenced by gravitational
orbits, and the Earth-Moon and Earth-Sun pair are obvious examples.
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The star-planet pairing is of special significance for the creation of
life; this union seems to represent a type of astrophysical male-female
bonded pair, with the planet in the female role. In cell three we place
the family group of planets of our solar system (or any stellar
system), with the 4x3 algorithm function represented by Kepler's 3
laws of planetary motion expressed in 4 dimensional spacetime.
Another expression of the 4x3 or "social" dynamic in the 3rd cell is
the gravitational interaction among the planetary members of the
system as they form in the primordial solar nebula. These primitive
interactions account for many features of the mature planetary system
we see today - the various orbital positions and periods of the
surviving planets, including their eccentricities, their daily rotation
periods and axes of orbital inclination, even the compositions of the
planets and the continuing history of their bombardment by asteroids,
meteorites, and comets. Our relatively huge moon is a major part of
this story (in addition to causing the ocean tides, the Moon stabilizes
the seasonal character of Earth's weather), and the role of the giant
planets is extremely significant in the evolutionary history of Earth
and all the inner planets, and is still being puzzled out. Much of
Earth's water, for example, seems to have arrived via comets flung at
us by Jupiter. Various important extinction events in Earth's
biological history (including the extinction of the dinosaurs) have
apparently been caused by the impact of large asteroids, which
threaten us still. The belief of almost all ancient cultures in the
significance of extraterrestrial phenomena for planet Earth (not just
the Sun and Moon, but the influence of other planets and comets), is
being born out by modern astronomy, although not in the ways the
astrologers had imagined.
In cell 4 we place our Sun, or stars generally, in which the obvious
emergent property is the onset of nuclear fusion, the gravitational
conversion of bound to free energy and the production of heat and
light. The Sun actually represents the first stage of gravitational
symmetry conservation - the conversion of asymmetric bound energy
(mass) to symmetric free energy (light). Our Sun's radiance is the
evidence of a completed symmetry conservation circuit. (See: "The
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Solar Archetype".)
Level 10: Galaxy
(nucleosynthetic pathway)
Stars are the units of the first cell of level 10; the pairing function is
expressed commonly as binary stars. In our case the Sun - Jupiter pair
must suffice as an example of a "failed" binary star. In the third cell
of level ten I place the 4x3 nucleosynthetic pathway. This is a 4x3
process regulated by the alpha particle (helium nucleus) (4 nucleons
each containing 3 quarks), whose extraordinary stability makes it the
construction unit of choice, or "brick" of element building and
nuclear fusion. Helium 4 and carbon 12 are the first major resonances
of the 4x3 nucleosynthetic pathway; oxygen 16 is the next alpha unit
above carbon and its unusual abundance (and significance for life)
represents the commonly seen 4x4 expression of the fractal (4 alpha
particles each of 4 nucleons). The elemental series continues upward
in alpha particle units and should reach a third major resonance in
chromium 48, four carbons each of three alpha particles. This
combination is highly radioactive, however (due to overcrowding of
the protons), and the resonance settles at iron 56 with the addition of
another alpha particle plus four extra neutrons. Iron is the last
element that yields energy in fusion; all heavier elements require
energy inputs (as from supernova implosions and explosions). Thus
as the 4x3 resonance fails, so too does the exothermic yield of excess
nuclear binding energy.
As in the previous Solar System or stellar level, the third cell of the
galactic level is rich with structural elements, in addition to the
nucleosynthetic pathway. At the galactic level, in a spiral galaxy such
as our own Milky Way, we find an extensive disc composed of four
arms containing many stellar "nurseries" or star-forming regions, a
central bulge surrounded by a "halo" of globular star clusters, giant
molecular clouds, nova and supernova remnants, a variety of stellar
types, sizes, colors, and stages from brown dwarfs to red giants,
collapsed stars including white dwarfs, neutron stars, and black holes,
remnants of captured dwarf galaxies, and finally a supermassive
26 of 43

4/22/18, 10:39 AM

Fractal Organization of Nature

file:///Users/johnagowan/Documents/info.html

black hole dominating the exact galactic center, much as the nucleus
of an atom or a biological cell dominate their respective domains.
Black holes represent the final step in gravitational symmetry
conservation and the conversion of bound to free energy: not only is
"proton decay" probably common in their interiors, but over time, the
entire mass of a black hole "evaporates" as it is converted to light via
Hawking's "quantum radiance". (Current research suggests we should
add to this list a huge sphere of "dark matter", much larger and more
massive than the visible galaxy.)
In the final cell of level 10 we have the galaxy itself, a gigantic
composite structure which can generate within itself all the 92
elements of the periodic table, the first structure of the hierarchy
actually large and complex enough to produce its own life forms from
the raw material of the "Big Bang" - hydrogen and helium. While
humans are children of the Earth-Sun "marriage", all such stellar
systems are in turn children of the Milky Way galaxy, our true
"island" home in the spacetime "ocean" of the Universe.
Level 11: Universe
(4 third-order equations)
Galaxies are the units of level 11; the pairing function is typified by
the Milky Way - Andromeda pair; such pairs are thought necessary to
draw out the spiral arms in which new stars and their associated
planetary systems are preferentially formed. In the third cell we find
great clusters and "walls" of galaxies, surrounding immense "voids",
the largest structural elements of the Universe, resembling a "foam"
of soap bubbles on an astronomical scale of thousands of galaxies
and hundreds of millions of light years. The fractal algorithm of this
cell is simply the gravitational force itself, characterized by Einstein
as 4 third-order equations - the changing rate of gravitational
acceleration in x, y, z, t. Here too, we place the 4x3 form of the
Unified Field Theory - the four forces of physics and three energy
states - light, matter, charge (in the 4x4 representation we add the
term: "force"). In the final cell of level 11 we place the Universe as
we know it, a spacetime domain approximately 14 billion years old
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and also about 14 billion light years in its maximum spacetime
dimension. (See: "A Spacetime Map of the Universe".)
As at the planetary level, there is also a "social" function served by
the galaxy clusters, involving the gravitational interactions of the
galaxies upon each other. Such perturbations, occurring over eons of
time, stir the great molecular clouds of gas and dust, keeping the
galaxies "young" and active, producing new stars and elemental
products for potential new life forms.
The "Big Bang" itself is the mass center (in spacetime) of the
Universe, producing the 4 dimensions and 3 particle classes (hadrons,
leptons, bosons), and the 3 families of 4 elementary particles which
initiates level 1.
The entire Universe is necessary for the creation of Earth life, for
only the "Big Bang" can create the elementary particles and
dimensions from which atoms and ultimately life is composed, and
its vast size is necessary to provide a time dimension of sufficient
duration for life's evolution. In turn, galaxies provide the necessary
conditions for star and planetary formation and the production and
concentration of heavy elements over several stellar generations.
The tendency of the chemical elements to produce complex
information systems such as life can ultimately be referred to matter's
search for antimatter through the electrical interactions of the
chemical bond. This search can also be seen as the attempt of matter
to recover its original condition of universal unity, connection, and
symmetry, "as it was in the beginning", when all energy existed in the
form of light in the first instant of the Big Bang. (See: "Symmetry
Principles of the Unified Field Theory"; see also: "Synopsis of the
Tetrahedron Model".)
Level 12: Multiverse
"The Tetrahedron Model" (4 conservation laws connected in triplets)
The Universe itself is the unit in the first cell of level 12; in the
pairing function of cell two we find the Universe - Antiuniverse pair
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which nearly annihilated each other during the "Big Bang"; the
matter residue of this colossal matter-antimatter explosion forms the
material component of the Universe we know today. In the third cell
we find a subset of the "Multiverse", the set of all possible
electromagnetic Universes, which may be infinite so far as we know.
These are all "4x3" universes which convert free energy to bound
energy (otherwise they remain simply as light). We take the 4x3
fractal algorithm of our Universe to be a native characteristic of all
electromagnetic universes. The 4x3 "metric" of this cell is the
metaphysical origin of all the others below it, as found in the 4x3
representations of the Deity in various world religions, mythologies,
and systems of mystical, occult, and spiritual principles and laws and in our metaphysical systems of scientific or natural laws, which
are all constructions of the human mind. In this third cell also
originates the peculiar characteristics specific to each Universe, the
physical constants, which may cause any self-conscious beings
evolved in them to wonder at the precise suitability of their particular
Universe. But this is like marveling at how nicely your skin happens
to fit your body: of course we evolve to fit the special conditions of
our Universe - if those conditions allow life forms at all. While we
simply do not know what parameters may vary and still remain
within the physical limitations of electromagnetically defined
universes, one possibility is certainly size, and others may include
variations in the value of the weak force asymmetry parameter and
the mass of the Higgs boson.
In the final cell of the physical hierarchy, we place First Cause and
the full complement of the energy types of the Multiverse, the
ultimate representation of the Deity and Natural Law, and the
ultimate source of the energy, information, and order of the "Big
Bang" and row 1. Here we find all possible universes of all possible
energy types, of which our universe is but one "life friendly" member
of the electromagnetic subset. Natural law originates here with
energy type. (See also: "The Higgs Boson and the Weak Force
IVBs".)
Although there is an inevitable circularity about such arguments, the
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concept of the Multiverse is a "logical" way we have of explaining
the values of the physical constants in our Universe which make our
life form possible. Constants (for example G and c, among many
others) must be adjusted with exquisite precision with respect to each
other to produce a Universe in which our particular life form can
evolve. One explanation for this accommodation is the Multiverse
theory in service of the so-called "Anthropic Principle": we quite
naturally find ourselves living in that unique Universe, perhaps one of
infinitely many Universes, whose physical constants, just by chance
alone, happen to favor the evolution of our particular life form.
Perhaps other life forms inhabit the other Universes - they, too, may
think it strange how nicely the physical constants of their various
Universes just happen to favor their various life forms - but how
could it possibly be otherwise in any evolved system? This view does
not deny the existence of "First Cause", but suggests that any notion
of a "Divine Being" may be far grander than we had traditionally
imagined, or could possibly have imagined. (The Hindus have
apparently come closest to this view.)
This scenario also suggests that while in one sense our experience of
life is accidental (a chance event in a chance (but suitable) Universe),
in another sense it is quite inevitable (because of the large (infinite?)
number of Universes, many suitable for life of some form). Our own
Universe may even be a cyclic phenomenon on a scale which is far
beyond our poor powers of comprehension (see: Scientific American,
Oct., 2008, Martin Bojowald, pages 44-51).
In brief, humans need the Solar System to provide our Earth and Sun;
we need the Galaxy to provide our heavy elements; we need the
Universe to provide elementary particles and sufficient space and
time; and we need the Multiverse to provide life-friendly physical
constants, and the electromagnetic energy type and laws of our
Universe. (See also: "The Fractal Organization of Nature"; and: "The
Human Connection".)
We cannot prove or disprove either the scientific or the religious
version of the ultimate origin of reality; regarding the question of
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"First Cause", what one chooses to believe is really a question of
personal taste, since all views finally reduce to faith, trust, intuition,
or belief of one sort or another. What we really need to comprehend
is that we are the Universe in its (locally) conscious, self-aware,
self-experiencing, and self-exploring form. This is the universal
significance of humanity, beyond the local reproductive schemes of
Gaia. Life is what we choose to make it. Choose wisely: choose
beauty, symmetry, harmony, symbiosis. (See: "Is There Life After
Death?")
The Metaphysical Realm - Overview
The Metaphysical Realm, some would insist, is wholly the creation of
the human mind - an abstract realm of ideas and thought, laws and
principles, ideals and virtues, which exists only as a product of our
brains. Yet others would insist that the metaphysical realm is
independently real, but it is only the human brain which is capable of
perceiving it - through religion, the arts, mythology, the sciences,
mathematics, philosophy: our rational and intuitive faculties. While
such a debate probably cannot be definitively resolved, I am
personally inclined to believe in the independent reality of the
metaphysical realm, at least insofar as the realm of scientific law
(including mathematics) is concerned; admitting that much, it is
difficult on principle to exclude the rest. For convenience of
discussion and modeling, I have defined the metaphysical realm as
the arena of human thought - whatever type of reality the reader may
wish to grant that domain.
The Metaphysical Realm is both the first and the last stage in the
cycle of manifestation, as it provides the template, ideal form, or
archetypical principle from which manifestation springs, and toward
which it evolves, during the "redemption" or return of matter to a
state of perfect symmetry. (Light devolves to matter, which then
evolves back to light.)
Concerning the Metaphysical Realm itself, we know little. As it is
dimensionless, the Metaphysical Realm may not have levels, but may
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simply have aspects or attributes instead; the trinities and
quadruplicates of various religions and mythologies seem to represent
intuitive perceptions of these aspects or characteristics of the
Metaphysical Realm.
In the Christian religious tradition, we can identify the Father with
Conservation ("strong to save"); the Son with Symmetry (the broken
symmetry that produced manifestation representing the birth of Spirit
into the World); the Holy Ghost with Entropy, intrinsic motion, or
Divine Will and evolutionary direction; and Mary (humanity) with
Causality-Information, the Virgin representing the symbolic or
spiritual impregnation of humanity with the Divine Gnosis, spirit, or
"Word" - humanity's innate awareness of a generalized "spiritual"
realm (our awareness of our connection to the Universe). (See: "A
Religious Interpretation of the Energy Tetrahedron").
Rationally or "scientifically", the metaphysical realm appears as a
level of principle or natural physical law and "given" physical
constants which seem to precede and regulate the appearance of the
manifest realm of light, spacetime, and the particles of matter. This is
very much the Platonic view of the realm of "ideal form" so
characteristic of geometry and mathematics, but also sought by the
artist in the aesthetic principles of nature, music, architecture, and
language, including the "just proportion" and the idealized human
form. The principles of symmetry conservation (Noether's Theorem)
actually provide a robust bridge between art, religion, science, and
ethics.
The "Tetrahedron Model" is a representation of the 4x3 structure (4
triangles) of the metaphysical realm in the mode or aspect of physical
law, comprising the generative principles of the manifest universe.
Such a representation has only become possible to the human mind in
the last century, following upon the great revolution in physics
wrought by the theories of Special and General Relativity and
Quantum Mechanics.
In terms of General Systems, the cosmic Tetrahedron in its "physics
mode" is not a more "correct" interpretation of the metaphysical
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realm than any of the many intuitive representations offered by
religion or mythology; it is simply in a different characterization, a
quartet of physically relevant principles, which is useful in its own
special way, just as the other models are useful in ways peculiar to
themselves. All models of the metaphysical realm are "wrong", in
that they must be incomplete, and therefore none can possibly be
fully adequate to their task; nevertheless, granting their limitations,
some are more useful for specific purposes.
For a scholarly treatment of the spiritual, religious, psychedelic, and
occult properties of the Metaphysical Realm, see my father's
memorial website, where his books: "Trance, Art, Creativity", and
"Operations of Increasing Order" may be found.
The Metaphysical Realm - Intuitive
(4 Elements x 3 Qualities); (the Holy Trinity x the 4 Living
Creatures))
For the comparative purposes of a General Systems survey, we are
most interested in the intuitive models of the metaphysical realm that
exhibit a 4x3 "metric", a trinity or a four-part structure, as these are
isomorphic with our physical, natural models. Two ancient,
outstanding examples of these, one Eastern and one Western, are the I
Ching and Astrology, which have been used for millennia as occult
structural models of the Metaphysical Realm. Every religion and
mythology attempts to model the metaphysical realm, and to make
the fractal or resonant connection "as above, so below". Three- and/or
four-part structures are common in intuitive metaphysical and cosmic
models. Because this is a reversible equation ("as below, so above"),
we can also hope to understand the hidden, invisible, and immaterial
structure of the Metaphysical Realm through General Systems
models of the physical world "here below" (as provided by science),
and extend these to the etheric, nonmaterial, unmanifest, ideal, and
"spiritual" planes "above".
The metaphysical realm (human thought) contains two modes,
intuitive and rational. The mass center of the metaphysical realm is
the human brain, itself divided into two halves, which are apparently
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related to the two modes of understanding and thought. Only rational
and intuitive "World Systems" are considered here. The intuitive
category includes religious, mythological, mystical, spiritual, and
occult world views, organized conceptually around the general
relationship between body vs "spirit", or "manifestation" vs spiritual
or religious law; rational systems include philosophy and science,
organized conceptually around the general relationship between
matter (bound energy) vs light (free energy), or the material Universe
vs immaterial natural law.
In its most general application, the metaphysical realm includes all
the output of the human mind, rational and intuitive, religions and
scientific, for all are the products of abstract thought. A symphony,
automobile, religious tract, or scientific text are all examples of ideas
made manifest, and in this sense they all represent conservation
modes or conserved products of the metaphysical realm. (See also the
"Traditional Supernatural" section of the "Fractal Table No. 1".)
Remarkably, a 4x3 "metric" underlies not only the Western religious
traditions as found in the Bible, but also occult cosmologies, Western
and Eastern. Among other examples, the metric is explicitly
expressed in the vision of New Jerusalem, the celestial city of four
walls each with 3 gates, and the vision of the four "Living Creatures"
surrounding the throne of God, the Trinity. The occult examples,
independently derived, are both perfect 4x3 systems, Astrology with
4 Elements and 3 Qualities, the I Ching with 4 sets of male and
female "trigrams", exactly isomorphic with the 3 families of 4
elementary particles and their antiparticles.
The Western creation myth (Genesis), is also strikingly similar to our
current rational model, the "Big Bang". In both, the Universe begins
as light, enjoys a brief period of symmetry (the garden of Eden vs
particle-antiparticle symmetry), experiences a disastrous "fall" into
"sin" ("symmetry-breaking" - single massive particles in real time
and gravity), resulting in expulsion from the symmetric state of the
garden. Then follows a long period of "redemption" toward the
original condition of "grace" (the forces return the world of matter to
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light, creating life in the process). Evidently, the human mind has
intuited the fractal structure of the Cosmos (and itself), thousands of
years before science could produce the physical evidence. "Man
created in the image and likeness of God", "as above, so below",
"man the measure of the Cosmos", and similar statements are simply
intuitive affirmations of Cosmic fractal and resonant structure.
In the "Multiverse" version of cosmic structure, even the "scientific"
(astrophysical) hierarchy ends with a hypothetical or metaphysical
superstate of absolute symmetry. In the "traditional supernatural" or
Christian religious version corresponding to this 4-part hierarchy, we
have: God the All-Creator (Multiverse), Christ the Son (our
Universe), Archangel (Galaxy), Angel (Sun). Below this celestial and
astrophysical hierarchy we find Gaia (Mother Earth - level 8) and
humanity (species level 7) (corresponding to Mary) in the
Biophysical Realm. (See also: "The Higgs Boson and the Weak Force
IVBs" where this hierarchy is represented in five stages because Earth
together with humanity are appended to the 4-part astrophysical set as
an electromagnetic "ground state".)
The Metaphysical Realm - Rational
(4 Conservation Laws Connected in Triplets)
The Unified Field Theory is the rational equivalent of intuitive
"World Systems". Here we find 4 conservation laws connected in
triplets - as diagrammed in the "Tetrahedron Model": the 1st law of
thermodynamics (energy conservation); the 2nd law of
thermodynamics (entropy); "Noether's Theorem" (symmetry
conservation), and Causality ("Karma"). A representation of the
Unified Field Theory in its full 4x4 Format (which includes the
restorative activity of the field vectors) is exhibited in Table 1 and
briefly explained below. (See also: "Symmetry Principles of the
Unified Field Theory"; and/or "A Short Course on the Unified Field
Theory".)
Other than the economy and universality of its fractal format, the
feature of particular interest in the rational model is its emphasis on
the conservation of certain symmetries associated with free
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electromagnetic energy (light). Thus when light is converted to
matter in the "Big Bang", its raw energy is conserved as mass,
momentum, and other time-dependent variables, whereas its various
symmetries are conserved as time-independent charges. The charges
of matter are the symmetry debts of light. Among light's broken but
charge-conserved symmetries I associate electric charge with the
jump from the symmetric 2-dimensional wave form of light to the
time-asymmetric 4-dimensionality of matter. The gravitational charge
is associated with the asymmetric, specific, 4-dimensional "location"
of bound energy (Interval > 0), vs the symmetric, undefined,
2-dimensional "non-locality" of light (Interval = 0). The number or
"identity" charge of the weak force is associated with the symmetric
"anonymity" of photons vs the specifiable "identity" of the leptonic
elementary particles, including the leptoquark. (Neutrinos are the
explicit form of "identity" charge, which is also carried implicitly by
the massive leptons.) Finally, the color charge of the strong force is
an internal, quantum mechanical asymmetry of baryons associated
with the fractional (sub-elementary) charges of quarks, which must
be permanently confined to whole quantum units of charge (units of
leptonic elementary charge) to satisfy symmetry and charge
conservation.
The conservation parameters of the dimensional domains of free and
bound energy are characterized by entropy and symmetry "gauges" or
"drives": "velocity c" is the entropy drive and symmetry gauge of the
intrinsic motion of light or free energy, creating, expanding, and
cooling space, while simultaneously suppressing the time dimension
and maintaining metric symmetry. "Velocity T" is the entropy drive
or gauge of bound energy's time dimension, creating, expanding, and
decaying history, the temporal analog of space. "Velocity G" (gravity)
is the conversion gauge or force acting between these primary,
primordial, or pure forms of spatial and temporal entropy (the
intrinsic motions of light and time), converting either into the other.
(See: "Spatial vs Temporal Entropy".)
Inertial forces protect the symmetry of the spacetime metric, charge
conservation protects the symmetry of the particle metric. Gravity
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produces the time dimension of matter via the annihilation of space,
thus creating an entropically equilibrated spacetime, the joint
dimensional conservation domain of free and bound electromagnetic
energy. The dimensions of spacetime are energy conservation
domains created by the primordial entropy drives of free and bound
energy (the intrinsic motions of light, time, and gravity); the charges
of matter are the symmetry debts of light ("Noether's Theorem") (see:
"A Description of Gravitation").
The Unified Field Theory has 4 physical forces to account for; in the
4x4 matrix model, these comprise the horizontal axis (see table).
Vertically I identify 4 significant electromagnetic energy states and
their associated conservation laws and processes: Row 1) Free
Energy (light): "symmetry-breaking" and the conversion of light into
matter during the "Big Bang"; Row 2) Bound Energy (particles):
causality and raw energy conservation; Row 3) Charges (carried by
particles): symmetry conservation; Row 4) Forces (field vectors
produced by charges): symmetry-restoring forces which pay, or
demand payment of, conserved symmetry/entropy debts, reconverting
matter to light.
Reading the matrix in the same order as an English paragraph: in the
first row, free symmetric energy (light) is the initial input, creating
two superimposed conservation domains, one for its wave form (the
dimensional metric of spacetime), and another for its material form
(the quantized particle spectrum of matter, or the "particle metric" as visualized in the particle "zoo" or vacuum "sea" of virtual particleantiparticle pairs). The weak force Higgs boson and Intermediate
Vector Bosons (IVBs) produce an asymmetric transformation (decay)
of electrically neutral leptoquark-antileptoquark pairs, yielding a
single particle of matter (a leptoquark which decays to a proton),
breaking the symmetry of the initial free energy state - the first row
thus reproduces the creation of matter in the "Big Bang". (See: "The
Formation of Matter and the Origin of Information"
The second row represents conservation in the particle domain, in
terms of raw energy, time, and causality. Here the energy of light is
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conserved as the mass and momentum of particles, space is
gravitationally converted to time, sub-elementary quarks and gluons
produce baryons and mesons; the weak force is represented by the
elementary leptonic series, the electron and its heavier kin, the muon
and tau. Raw energy debts must be paid immediately (as by inertial
forces, or converted to mass, momentum, etc.).
In the third row the various charges of matter are represented as the
conserved symmetry debts of light. Unlike raw energy debts,
symmetry debts can be paid over time (charge conservation); the time
dimension and charge conservation imply and require each other.
This is one of several ways that entropy, symmetry, and gravity are
connected. One charge is associated with each force and each
charge/force represents a specific symmetry debt of light - see above.
The forces also have a specific or implied relationship to basic
entropy drives, both positive and negative. Gravity pays the "interest"
on all these symmetry debts, supplying the energy to create bound
energy's time and historical dimension, "negative" spatial entropyenergy subtracted from the "positive" spatial entropy-energy of
expanding and cooling spacetime, via gravitational annihilation of
space and the consequent deceleration of cosmological spatial
expansion.
In the final row, the field vectors of the four forces pay the
symmetry/entropy debts held by the conserved charges of row 3,
returning the system to free energy and maximum entropy (light is
the most entropic and symmetric energy form). The "thumbnail" or
summary form is thus: light creates massive particles bearing charges
producing forces which act to return the material system to its
original symmetric state of light. This program is executed
immediately in the annihilations of virtual particle-antiparticle pairs,
but occurs much more slowly (but occurs nevertheless) in real time in
the absence of antimatter. Gravity pays the "principle" of matter's
symmetry debt by the conversion of bound to free energy in stars,
black holes, etc. Entropy and symmetry conservation, in their
primordial forms as the intrinsic dimensional motions of light
("velocity c"), time ("velocity T"), and gravity ("velocity G"), all in
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the service of energy conservation and causality, are the ultimate
motivating principles or driving forces of the Universe.
For a discussion of the role of Information in the return of the
material system to its symmetric origins, see: "The Information
Pathway". For a more complete discussion of the gravitational
system, see: "Gravity, Entropy, and Thermodynamics".
Conclusion
The material universe can be modeled as a nested hierarchy of
increasing size, a treatment which is artificial in terms of its evolution
in either time or complexity. Nevertheless, the hierarchy reveals a
recurring 4x3 structural and dynamic pattern at every level, including
the human conceptual, or "metaphysical realm". This recurring
pattern is the essential indicator of a universal General System, the
algorithm of a cosmic fractal, apparently latent in free energy,
expressing itself in terms of natural law, dimensions, particles,
charges, forces, and the elaborated and emergent products of their
interaction.
The fractal hierarchy is evidently the "least-energy" pathway to
produce the wholly connected physical structure of the Cosmos. The
replication of self-similar systems into a nested structural hierarchy
has an associated advantage in the transmission and sharing of energy
and information via the principle of harmonic resonance. We also
note the convergence of this model with the self-feeding iterations,
bifurcation patterns, and fractal "basins of attraction" of various
"chaotic" models as discussed by James Gleick in his book "Chaos".
Our 4x3 "fractal algorithm" would appear to be the analog of some
sort of "strange attractor" in the jargon of "Chaos" theory. For more
on the 4x3 General System pattern, see: "Synopsis of the Principles
of The Energy Tetrahedron".
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Table No. 1 -- J. A. Gowan and A. T. Jaccaci -- Feb., 2009
4 Conservation Laws Connected in Triplets = Cosmos
3 Particle Classes x 4 Forces
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.
(level)
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MICROPHYSICAL REALM (3 families of 4 particles; 3 quarks x 4 charges)

.

G
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Particles,
Baryons

Light
"Big Bang"
"Higgs
Cascade"

Electric-Magnetic;
Space-Time;
Matter-Antimatter

Baryons, Gluons;
3 Quarks, 4 Charges
(flavor, color, electric, spin)

Symmetry-Breaking;
Leptons, IVBs, Higgs;
Neutrinos, Mesons;
Baryons: Hydrogen Atom

Atoms,
Elements

Baryons,
Hydrogen
Atom

Nucleon Pairs;
Quark Pairs;
Lepton Pairs

Alpha Particle (Helium Nucleus);
4 Nucleons Each of 3 Quarks;
Carbon: 3 Alpha Particles

Periodic Table Elements;
Atomic Nucleus;
Electron Shell

Molecules
Crystals

Atoms,
Heavy
Elements

Atomic Pairs (H2);
Charge Pairs;
Spin Pairs;
Magnetic Pairs

Carbon: Tetrahedral Bonding;
4 Bonding Sites in 3rd Shell;
1S2, 2S2, 2P2;
Water: Tetrahedral Bonding

Molecules;
Organic Polymers:
Crystal Growth
and "Cloning"

Chemical
Systems
RNA

Organic
Polymers,
Crystals

Base Pairing;
RNA/DNA: AT, CG;
Double Helix

Metabolic RNA/DNA:
4 Nucleotides Each of
3 Chemical Groups

Chemical Systems;
RNA/DNA: Replication;
Competition, Evolution

(level)

BIOPHYSICAL REALM (DNA: 4 nucleotides each of 3 chemical groups; 4 nucleotides code in triplets; )

Cell
(Life)

Chemical
Systems
RNA

DNA:
Reproduction;
Genetic Replication

Genetic Code;
4 Nucleotides Code in
Triplets; Nucleus, Organelles

Cell: Collective
System Identity: "Life";
"Self", Membrane

Organism

Cell

Cell Division:
Mitosis-Meiosis

Specialized Organs:
Chromosomes, Gonads

Organism: Collective
Cellular Identity; Skin

Species

Organism

Sexual Reproduction;
Male-Female

Population Genetics;
Social Organization;
Specialized Professions

Species:
Social Identity;
Closed Genome

Gaia
(Planet Earth)

Species

Speciation;
Tetraploids,
Hybrids

Ecosystem Mutualisms;
Bio-geochemical Cycles;
4 Seasons of 3 Months

Gaia: Earth-Life Unity,
Common Descent, DNA;
Atmosphere; Gravity

(level)

R
E
P
E
A
T
E

ASTROPHYSICAL REALM (gravitation: 4 third-order equations; Kepler: 3 laws in 4-D)

Star

Galaxy

Universe

Multiverse,
First Cause

Planet

Earth-Sun
Earth-Moon

Planetary System:
Kepler's 3 Laws of
Planetary Motion in 4-D;
Central Sun

Star:
Energy and Light;
Nuclear Fusion;
Gravitational Orbits

Star

Binary Stars;
Sun - Jupiter

4x3 Nucleosynthetic Pathway:
Main Sequence Stars;
Galactic Structure: Spiral Arms,
Nucleus, Central Black Hole

Galaxy: Star Nurseries;
Supernova Generations;
Heavy Element Creation:
Disperse, Mix, Recycle

Galaxy

Galactic Pairs;
AndromedaMilky Way

Gravitation:
Four 3rd Order Equations;
Galactic Clusters and "Foam";
Central Massive Galaxies

Particles, Charges, Forces

Universe Pairs:
Antiuniverse;
"Big Bang"
(asymmetry
parameter)

All Electromagnetic Universes
(4x3 Fractal Universes);
4 Conservation Laws in Triplets;
Physical Constants; Mass
(constants; Higgs)

Multiverse; First Cause;
Trinity; Tetragrammaton;
All Possible Universes
of all Energy Types
(energy type and laws)

Universe
(life friendly)

S
H
A
Electromagnetic Cosmos; R
Unified Field Theory
E
Space and Time;

METAPHYSICAL REALM - Traditional Supernatural
Intuitive: (Spirit; Holy Trinity x 4 Living Creatures; the Tetragrammaton)

(level)
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A
T
H
E
R

Soul
(Earth)

Individual

Soul - Body;
Day - Night;
Summer - Winter;
Life - Death;
Saint - Sinner

Angel
(Solar System)

Soul

Constructive-Destructive;
Light - Dark;
Angel - Demon

4 Gospels, 12 Apostles;
12 Labors of Hercules;
12 Houses of Israel;
12 Houses of Astrology;
12 Stations of the Cross

Soul;
Salvation vs
Damnation

New Jerusalem: 4 Walls
Each With 3 Gates;
12 Olympic Gods;

Angel;
Opportunity vs
Temptation

T
R
A
N
S
F
O
R
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12 Astrological Rulers
Archangel
(Galaxy)

Positive - Negative;
Good - Evil;
Michael - Lucifer

Angel

Divine Being
(Universe, Archangel
Multiverse)

12 Zodiac Signs;
3 Fates, 7 Archangels;
7 Virtues, 7 Vices

Archangel; Archetype;
Destiny vs
Free Will

Trinity x 4 Living
Creatures (Christian);
Divine Being: Ultimate
Tetragrammaton;
Law, Conservation,
4 Elements x 3 Qualities
Reality, Unity
(Astrology);
First Cause
4 Sets of Trigrams,
Male and Female (I Ching)

Alpha - Omega;
Yin - Yang;
Unmanifest - Manifest;
Heaven - Hell;
God - Devil

M

METAPHYSICAL REALM - Simple Form - Rational Mind: (4 Conservation Laws Connected in Triplets)
.

Electromagnetic

Free
Energy

Light

Gravity

Strong

Weak

Space
The Metric;
Inertial Forces;
"Velocity c"

Quarks,
Gluons,
Leptoquarks (?)

Leptons,
Neutrinos,
IVBs, Higgs;
SymmetryBreaking;

Bound
Energy

Mass, Matter;
Momentum

Causality;
Time, History,
Historical Spacetime;
"Velocity T"

Atomic Nucleus;
Baryons, Mesons
Elements

Electron Shell;
Leptons,
Neutrinos;
Atoms

Charge

Electric Charge

"Location"
Charge;
"Velocity G"

Color Charge,
Flavor Charge

"Identity"
(Number)
Charge

Force

Electromagnetic
Force;
Photons;
Matter-Antimatter
Annihilations

Gravitational
Force;
Gravitons;
Stars, Quasars;
Hawking's
"Quantum Radiance"

Strong Force:
Gluons, Mesons:
Fusion,
Nucleosynthesis;
"Proton Decay"

Weak Force
IVBs:
"Z", "W", "X" (?);
Radioactivity,
Fission;
Particle and
Proton Decay

T
R
A
N
S
F
O
R
M

John A. Gowan and August T. Jaccaci
METAPHYSICAL REALM - Expanded Form - Rational Mind: (4 Conservation Laws Connected in Triplets)

Light: E = hv;
Free Energy State;
Conservation of
Energy;
1st Law of
Thermodynamics;
"Big Bang",
Symmetric Energy
(symmetry-breaking)
Matter: hv = mcc;
Bound Energy State;
Conservation of
Raw Energy, Causality,
Information;
Mass, Momentum
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O
w
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R
o
w
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Gather
Unit

Repeat
Pair

Share
Group or Field

Transform
Emergent New Unit

Electromagnetism

Gravitation

Strong

Weak

Light: e = hv
(Planck);
Intrinsic Motion c;
Symmetric Energy;
("velocity c" gauges
free energy's
entropy drive and
nonlocal symmetry);
Virtual Charges

Space;
Conservation/
Entropy Domain
of light;
Creation, Expansion,
Cooling of Space;
Spacetime Metric;
Metric Symmetry;
Metric Curvature = 0;
Light's Interval = 0

Mass: hv = mcc
Causality; "Karma";
(Einstein-deBroglie); Law of Cause and Effect;
Matter, Momentum;
Time, History
Intrinsic Motion T;
Historic Spacetime;
Asymmetric Energy;
Creation, Expansion,
("velocity T" is
Aging of History;

Leptons, Neutrinos,
Matter-Antimatter
IVBs: W, Z, X (?);
Symmetry;
Higgs;
Quarks, Gluons;
Symmetry-Breaking;
Leptoquarks (?);
Matter Surplus
Particle Symmetry
Asymmetry;
Net Particle no. = 0
Net particle no. > 0

Mass Carriers:
Hadrons:
Baryons, Mesons;
Atomic Nucleus;
92 Elements

Alternative
Charge Carriers:
Leptons, Neutrinos;
Electron Shell;
Atoms

T
R
A
N
S
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O
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Conservation/Entropy
Domain of Information,
Matter's "Causal Matrix";
Metric asymmetry;
Mass Interval > 0

(raw energy debts
- pay now)

matter's entropy
drive - also
gauged by "c");
Real Charges

Charges;
"Noether's Theorem";
Conservation of
Symmetry;
(charge conservation,
inertia);
Quantized Units
of Charge
(charges are
symmetry debts
- pay later)

Electric Charge
(+, -);
All Massive
Elementary
Particles
(except neutrinos?)
(dimensional
symmetry debt time asymmetry);
Net Charge = 0

Gravitational Charge;
-Gm(S) = (T)m
Flavor Charge:
"Identity" Charge
All Forms of Energy
Meson Exchange,
("number" charge):
with Interval > 0;
Compound Nuclei;
(anonymity
"Location Charge"
Color Charge:
symmetry debt (distributional symmetry Quark Confinement
distinguishable
debt of light's lost
(quantum unit
elementary particles);
nonlocal energy state,
symmetry debt Leptons, Neutrinos,
and
fractional charges
Leptoquarks?
entropy debt of light's
of quarks);
Net Lepton No. = 0
lost intrinsic motion);
Net Color = 0
-Gm(S) - (T)m = 0

Photons:
Symmetry
Debt Payments:
Matter-Antimatter
Annihilations

Gravitons;
Mesons:
"Velocity G";
Heavy Elements,
Intermediate Vector
Negative Spatial Entropy: Nuclear Binding; Bosons (W, Z, X (?));
-Gm(S)
Gluons:
Bound Energy
Symmetry/Entropy
Quark Confinement;
Debt Payments:
Debt Payments:
Bound Energy
Fission;
Conversion of Mass to
Debt Payments:
Radioactivity;
Light in Stars, Quasars,
Fusion,
Particle and
Hawking's
Nucleosynthesis,
Proton Decay
"Quantum Radiance"
Proton Decay

Forces:
Field Vectors,
Force Carriers,
Bosons
(symmetry/entropy/
bound energy
debt repayments)

R
o
w
3

R
o
w
4
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