
Chapter 9 

Creation Theory 

Abstract: Creation is a continuing evolutionary process from simple 
generic forms to complex organization (dimensiogenesis). Creation 
Theory advances an evolving set of hypotheses regarding generic 
regularities or principles operative in natural and mental processes: (0) 
Non-zero, non-random flux. (1) Asymmetric action. (2) Iterative 
opposition (information). (3) Triadic chaos and materialization. Matter 
represents the equilibrium of opposite actions in three dimensions. (4) 
Tetradic biotic creation (bipolar, mutual and hierarchical feedback). (5) 
Priority of the simple and supremacy of the complex. (6) Infinite 
complexity of the attractor of evolution.  
 
Creation Theory postulates advances an integrated set of hypotheses 
regarding natural and human processes according to which a small set of 
simple principles (Fig. 9.1) creates complexity through their recursion 
and combination (Fig. 9.2). Although very general, these hypotheses are 
scientific insofar as they are grounded in empirical data, mathematically 
formulated, testable by empirical and mathematical experiments, and 
practically applicable. We have gradually developed these hypotheses in 
a series of articles and books,1 using the term Process Theory to stress 

                                                 
1 Sabelli, H. (1989). Union of Opposites. Lawrenceville, VA: Brunswick Publishing. Sabelli, H., and 
Carlson-Sabelli, L. (1989). Biological Priority and Psychological Supremacy, a New Integrative 
Paradigm Derived from Process Theory. American Journal of Psychiatry 146 1541-1551. Sabelli, H. 
C. (1991). Process Theory, a Biological Model of Open Systems. Proc. Internat. Soc. Systems 
Sciences. 2:219-225. Sabelli, H. (1991). Process Theory, a General Theory of Natural and Human 
Systems . Proc of the Internat Soc for the Systems Sciences. 3:168-174. Sabelli, H. (1999). Process 
theory: mathematical formulation, experimental 
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continuity with previous thinkers from Heraclitus to contemporary 
mathematical dynamics. Our formulation of Process Theory is 
extensively reviewed by François in the International Encyclopedia of 
Cybernetics and Systems.2 The discovery of novelty in empirical 
processes and the development of mathematical models for them (bios) 
has led us to the conclusion that creative processes constitute the core of 
natural and human reality. This is Creation Theory.  
 

 

 
Fig. 9.1  Schematic representation of five primordial forms present at all levels 
of organization: (0) Flux: formless non zero-dimensional energy fluctuations. (1) 
Action: flow of energy in one directional time). (2) Opposition: bi-directional, 
two dimensional interaction of energy (causation) and (information, including 
synergistic and antagonistic components), tridimensional nucleation (matter) and 
radiation of energy, and tetrads of orthogonal opposites. A system is formed by a 
central material core, a web of energetic interactions, and a field of 
communication expanding in space and time.  

                                                                                                             
Ragsdell and J. Wilby. Kluwer Academics/Plenum Publishers. London. Sabelli, H. (2003). 
Mathematical Development: A Theory Of Natural Creation. Kybernetes 32: 752-766.  
2 François, C. (1997) Internat. Encyclopedia of Systems and Cybernetics. München: Saur. Articles 
on Action; Action graphs; Complex, supremacy of; Creation (Co-); Opposites, union of; Priority of 
the simple; Process theory; Process Method; Process thermodynamics; and Sublation. Because of its 
date of publication, the Encyclopedia does not include some of the central concepts of process 
theory, such as bios, novelty, and the process equation. 
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Creation results from the interaction of universal mathematical 
forms, such as numbers and algebraic structures. Ever-present flux is the 
substance that embodies these mathematical generators, rendering them 
physical rather than merely mathematical. The universe is a creative 
process that originates with simple generators that are mathematical 
forms and physical dimensions: (0) energy flux, (1) unidirectional time, 
(2) bi-directional information, and (3) tridimensional mass. Their 
interaction continually generates higher dimensions. Time and 
information are orthogonal, creating bidimensionality. The equilibrium 
of pairs of opposites in three dimensions is a convergence that produces 
the stability of matter. The generators are generic. They occur in 
processes at multiple levels of organization. The dimensions of space are 
not fixed and determined. Space does not have 3, 4 or 11 dimensions, but 
an ever-increasing number of dimensions --infinitating but not infinite. 
Dimensions are a process of dimensiogenesis. Dimensiogenesis is a 
bootstrapping process of ever-increasing complexity (autogenesis).3   

 

Fig. 9.2  The Process model of natural creation (right) compared to other concepts. 
The minimum of existence is quantum flux. The minimum of information is the 
existence of necessary mathematical relations. These mathematical forms organize 
energy flux into physical entities. Thus creation is natural rather than supernatural, 
determined rather than random, and evolutionary rather than a set of independent 
events. The attractor of evolution is infinitely complex (and meaningful, see Chapter 
12), not entropic disorder. The universe is an evolution from simple energy to infinity, 
not a decrease from spirit to matter and from matter to disorder.  

                                                 
3 Individual processes are autodynamic; organisms are autopoietic; dimensionality is autogenic. 
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9.0  Novel Non-Zero Energy Flux 

Non-Zero hypothesis: At all levels of organization, there are fluctuations 
of energy throughout time and space, characterized by novelty and often 
displaying a predominance of slow over high frequencies.  

The simplest organization is the apparent uniformity (lack of 
organization) of flux. All fields have fluctuations; at any given moment 
their actual value varies around a mean value, which in the vacuum at 
zero temperature corresponds to half the energy of a photon. Physical 
space is full of energy in constant fluctuation, spontaneously creating and 
destroying pairs of opposite particles. Virtual particles are real; they 
exert measurable force (Casimir effect).4 Space is not empty. There is no 
absolute vacuum. There is no absolute rest, no absolute zero. There is no 
absolute 0o temperature (Nernst theorem, also known as the third law of 
thermodynamics). Existence, action and organization do not oppose 
emptiness; rather, they oppose disordered change, noise, and heat. Flux 
may approach but never attain zero. This is the Non-Zero hypothesis.5 
There is always something rather than nothing. This flux can be molded 
into physical processes by necessary mathematical relations (Chapter 
10). Flux, I propose, is the substance that constitutes the universe when 
molded by mathematical generators.  

Flux is not a particular property of the simplest level of organization: 
there are small, continuous, irregular, directionless, symmetric 
fluctuations at all levels of organization. This reappearance of flux at all 
levels of organization represents a notable self-similarity.  

Flux is interspersed with local, discrete and asymmetric actions, and, 
at least at non-quantum levels of organization, it is composed of actions. 
Flux is a collective variation, not a property of individual entities. Flux 
and action are inseparable. Random flux could, in principle, generate any 

 
4 The Casimir effect is a small attractive force that acts between two close parallel uncharged 
conducting plates as result of quantum vacuum fluctuations of the electromagnetic field. The Dutch 
physicist Hendrick Casimir realized in 1948 that between two plates, only those virtual photons 
whose wavelengths fit a whole number of times into the gap should be counted when calculating the 
vacuum energy. The energy density decreases as the plates are moved closer which implies there is a 
small force drawing them together. 
5 Sabelli, H. (1999). Process theory: mathematical formulation, experimental method, and clinical 
and social application. Toward New Paradigm of System Science. P. Y. Rhee editor. Seoul: Seoul 
National University Press, pp 159- 201.  
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type of asymmetric, ordered action.6 On the other hand, multiple causal 
changes may create disordered flux: friction produces heat, deterministic 
equations generate chaotic number series, and individual human actions 
can produce unpredictable and often chaotic consequences. 
Macroscopically symmetric flux may be composed of microscopic 
asymmetric and discrete actions. Action and flux are same in substance 
and differ in intensity. In quantum processes, Planck's constant divides 
the flux of virtual particles from action.  

Is flux random? “Random” means galloping, not uniformity. Flux is 
not randomly uniform. Experimental results indicating novelty and 1/f 
spectrum in the cosmic background radiation suggests that natural flux is 
novel and thus presumably organized rather than random. The expansion 
of space introduces a strong deterministic component into global flux; as 
discussed in Chapter 4, expanding random series display novelty. 
Novelty occurs in many series presumed random but unlikely to be so, 
such as DNA base sequences. Perfect random patterns appear only in the 
series of π digits, which is determined.7 In many cases, novelty is 
associated with 1/f patterns are common in nature and even in 
psychological processes. The labeling of such patterns as noise is an 
assumption without empirical support. The reproduction of such pattern 
by filtering does not provide understanding regarding its genesis.  

Fluctuation excludes static values of energy, time, position or 
momentum. Absolute values are abstract approximations; concrete 
processes always fluctuate. At the quantum level, this is Heisenberg’s 
uncertainty principle, ∆x*∆p > h/2π, which relates changes in position 
and momentum. As entities continually interact with each other, there are 
always changes and thus there are ranges of position and momentum 
rather than a static point defined by single values of both. “Uncertainty” 
may not result from observation but from the existence of continual 
interactions that generate flux as an objective component of nature. The 
changes introduced by observation are just one case among these many 

                                                 
6 It remains to be proven that this actually happens. We have not found biotic patterns in π digits. 
Yet in principle, in a totally random system, every configuration has the same probability, so local 
asymmetry (meaning directed action) would be a frequent and unavoidable consequence. 
7 The most random sequence is the series of digits of π [Pincus, S. M and Kalman, R. (1997). Not 
All (Possibly) “Random” Sequences are Created Equal. Mathematics 94: 3513-3518]. 



Creation Theory 353 
 

                                                

interactions. In fact, the mathematical formulation of Heisenberg’s 
principle contains no reference to the observer.8 This interpretation of 
Heisenberg’s principle as flux provides a realistic formulation of 
quantum uncertainty. Heisenberg’s thought experiment demonstrates that 
complex actions, such as observation, produce marked changes even in 
the simplest flux. Observation does not produce “uncertainty”; it 
illustrates the supremacy of the complex. This effect of more complex 
actions upon simpler flux may be expected to have significant 
consequences. The generation of flux by the coexistence of multiple 
actions might account for novelty and broad power spectrum.  

The uncertainty relation also connects energy and time. The 
widespread 1/f pattern represents an inverse relation between frequency 
(1/time) and power (which is a form of energy). How do these two 
regularities relate to each other?  

Uncertainty is often regarded as a refutation of determinism. 
Determinism is incorrect because human observations and other 
interventions affect processes at every level of organization, including 
the quantum level, but also the biological and the psychological. 
Determinism is incorrect in the sense that there is a fundamental 
uncertainty smaller than the smallest certainty; there is no fundamental 
order underlying uncertainty. Yet also probabilism is wrong, because 
there is certainty larger than the uncertainty. Every uncertainty is a 
blurring around a larger certain value.  

9.1  Asymmetric Action  

The first principle of Creation Theory proposes that asymmetric action 
is the one and sole constituent of the universe. In mechanics, action A 
is the difference in kinetic energy KE and potential energy PE integrated 
over time: A = ∫ (KE - PE) dt. The physical dimension of action is energy 

 
8 Popper, K. (1956, reprinted 1982). Quantum Theory and the Schism in Physics. Totawa, NJ: 
Rowman and Littlefield; Bunge, M. (1981). Scientific Materialism. Dordrecht, Holland: D. Reidel 
Publishing Company. 
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multiplied by time.9 Energy and time do not vary independently from 
each other. Time and energy are inseparable; they are quantum 
conjugates just as position and momentum (Heisenberg’s principle). As 
most other fundamental concepts, the notion of action emerged from 
human actions, but it is defined most clearly and rigorously by physics.  

The difference between equilibrium and action as the simplest 
condition differentiates creation theory from other conceptions of 
dynamics. From a process perspective, the first principle of 
thermodynamics states that energy is continually transformed; this 
includes the quantitative conversion of one form of energy into another. 
(From a static perspective, the principle is formulated as the conservation 
of energy.) This change of energy is action. We can extend this definition 
of action to all levels of organization; e.g. cardiac action involves force, 
duration and frequency of contraction. If action units are roughly equal in 
energy, their rate provides a coarse measure of energy consumption. This 
is in fact roughly true for cardiac rate and energy consumption. Because 
action results from both energy and time, a very small force can produce 
a momentous effect when acting for a long time, as illustrated by the 
proverbial drop of water eroding the rock.  

Planck discovered that energy is emitted only in integer multiples of 
a constant h = 6.5 x 10-26 ergs sec. Einstein realized that this was indeed 
fundamental. Planck-Einstein’s quantum h has the dimension of both 
energy and time, i.e. action, not energy alone. Since the quantum is the 
smallest unit of existence, nothing is simpler than action. The physical 
basis of information also is an action, namely communication10 of an 
energetic or material carrier. Matter also is a form of action. Matter and 
energy interconvert. Matter is the transient, local, and partial arrest of 
this energy flow. Also the vacuum state appears to be composed of 
actions that are short-lived and symmetrically distributed, so we perceive 
the collective set as empty. The world around us and within us is one in 

 
9 The dimensions of action are ML2/T, in which M is mass, L is length, and T is time. Angular 
momentum likewise has the dimensions of action; this rotational character of action is significant; 
e.g. light follows the path of least action trough the curvatures of space-time.  
10 Shannon did not develop a theory of information, but, as he clearly stated, a theory of 
communication. 
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composition, and many in form, as in Heraclitus’ aphorism “one is many, 
and many is one”.  

Energy and time are common to matter and mind. Natural and 
mental processes are thus made of one and the same “substance”, namely 
action. This commonality allows physical processes and ideas to interact 
in brain. Psychological processes are flows of physical energy in a 
complex brain. Thought is action at the physical level (electrochemical 
changes in neurons), but also socially and psychologically. There are 
discrete, directed (asymmetric), causative, and interactive changes, 
which is to say, actions, at all levels of organization. Action is an 
archetype homologically repeated at every level of organization.  

Action is cause. Action causes change; a process is a sequence of 
actions. In contrast, the Copenhagen interpretation of quantum physics 
assumes that the conjoint change of energy and time implicit in the 
quantum nature of action implies uncertainty. Linear and nonlinear 
dynamics do not describe two types of processes, but two types of 
components present in real processes. Periodic, chaotic or biotic patterns 
include within them a linear component. Linear methods thus describe 
many important features of actual processes.  

Action involves quantity, order, and numerical forms. Actions are 
thus numerical. Action embodies one as oneness of substance, 
unidirectionality in time, units. Yet action also has an intrinsic duality; 
energy and time being inseparable complementary opposites 
(“conjugates” in quantum mechanics). Here we encounter the 
coexistence of unity and duality, the union of opposites described by 
Heraclitus. From a practical perspective, time series measure one 
dimension, either intervals between discrete actions or intensity of 
energy at fixed time intervals.  

Processes are ordered sequences of actions. The essential properties 
of action correspond to the properties that define partial order and 
thereby lattices,11 one of the mother structures of mathematics (Chapter 
                                                 
11 Partial order is rigorously described by the mathematical relation < (as in “less than”), which is 
reflexive (for all A, A < A), asymmetric (or, more exactly, anti-symmetric, A < B and B < A if and 
only if A = B) and transitive (if A < B and B < C, the A < C). A partially ordered set is a set of 
elements organized by this ordering relation. Natural numbers form a totally ordered set (one 
number is either smaller or larger than another); actions are a partially ordered set, as there are 
multiple, probably infinite number of coexisting actions. A simple way of visualizing order is the 
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10). This correspondence between physical action and mathematical 
partial order has four important implications: (1) It allows one to study 
action in time series by studying asymmetry and transitivity (see Chapter 
4). (2) It points to what I regard as the physical basis of Pasteur’s cosmic 
asymmetry. (3) It corresponds to fundamental order that Einstein 
proposed as underlying quantum probability. (4) It is congruent with the 
notion that physical reality emerges from the embodiment of necessary 
mathematical relations; action is the form that flux takes when molded 
by asymmetric order (Chapter 10). Note also the psychological / 
philosophical / ideological shift of interpreting lattices as models of 
action rather than as a model for order. 

Recognizing action as the one and only constituent of nature is 
consistent with the fundamental place of the principle of least action as a 
basis for Einstein’s relativity. The principle of least action stems from 
optics,12 but there are many fundamental optimality principles in 
physics13 and in biology.14 In probability and statistics, there are “least 
squares” and maximum likelihood; minimax principles are basic to game 
theory and some models of mathematical economics. I propose that least 
action expresses the inseparability of action and information. Each and 
every action carries information. Each and every information requires an 
action. Thus, one unit of action (quantum) corresponds to one unit of 

 
arrow. In a partially ordered set, two or more arrows can diverge from one element (e.g. bifurcation), 
and two or more arrows can converge to one element (e.g. synthesis). 
12 The one and only possible route of light from one point to another is a straight line in the time 
graph of action –however crooked the trajectory may appear to our eye. If a ray of light from some 
point A reaches a mirror at point P and is reflected to point B, the rays AP and PB make equal angles 
with the mirror. Another way of stating this well known fact is to say that the distance AP + PB is as 
small as possible. This is the minimum principle for optics discovered by Heron of Alexandria (circa 
60 AD). Fermat generalized Heron’s minimum principle for optics as a principle of least time in 
1662. Fermat discovered that both the reflection and the refraction of light appear to obey a single 
principle of least time, rather than least distance. Feynman proposed that light actually travels by 
every possible path from the source to the eye, bouncing off mirrors at all kinds of angles, so the 
least action path results from the composition of all these different paths.  
13 A principle of least action was developed by Pierre Louis Maupertuis (1461-1554) regarding the 
motion of mechanical systems: it asserts that, of all the possible paths consistent with the 
conservation of energy, a system will move along the path that minimizes action. For Maupertuis 
this “perfection” was “proof of the existence of Him who governs the world.” Hamilton, in 1883, 
noted that action is either least or greatest –but no other . He commented, “The quantity pretended to 
be economized is in fact often lavishly expended”, which he regarded as a refutation of Maupertuis’ 
theological interpretation. Yet from another cultural perspective, one could regard lavishly 
expenditure as better suited to cosmic infinity than economizing.  
14 Rosen, R. (1967). Optimality Principles in Biology. New York: Plenum Press. 
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information (bit). Opposition is an action, not simply a property such as 
duality, or the pairing of two classes of complementary entities. Actions 
always allow for, and eventually lead to, opposite actions.  

 

  
Topology: Henri Poincaré and René Thom 

9.2  Opposition: Symmetry, Information, and Co-Creation  

The second principle of Creation Theory proposes that opposition is a 
universal and iterative process that generates information. 
Opposition is universal in extension, quality and dimension. Twoness is 
primordial, as embodied in the two dimensions (energy and time) of 
action, and in the two values of the simplest form of information (logical 
distinction). The number and complexity of oppositions grow from 
universal twoness to quantum superposition and entanglement, to 
local differentiation and global co-creation. This is not an eclectic 
compromise among quantum mechanics, logic, and dialectics but an 
evolutionary view of opposition that has scientific significance and 
practical application.15 Superposition is fundamental to physics, and to 
                                                 
15 Some scientists may question the usefulness of a general and abstract concept of opposition that 
includes quantum superposition, logical no-contradiction, dialectic coexistence of opposites, and 
catastrophic and harmonic generators. Undoubtedly such an abstract concept is too vague to guide 
much research, yet it is sufficiently concrete as to direct us to seek both symmetries and 
asymmetries, not just one or the other, in physics, to indicate the uselessness and misleading nature 
of linear scales that most sociologists and psychologists use, and to suggest an expansion of 
mathematical logic to include dialectic synthesis. General concepts play a dual role, descriptive and 
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