
On Consciousness
Abstract
Through systematic analysis of cellular automata using population dynamics
and probabilistic methods, we identify a fundamental class of complex systems
characterized by what we term “Life” - organized patterns that maintain them-
selves against dissolution through continuous self-renewal. These living systems
resist settling into either death (ordered collapse) or chaos (random dissolution)
through emergent patterns exhibiting movement and reproduction. We connect
this finding to thermodynamic principles, showing that while nature abhors gra-
dients, Life depends on maintaining them. Building on this foundation, we
propose that conscious experience represents reality’s most sophisticated form
of Life - matter organized to such complexity that it becomes capable of ex-
periencing its own existence. We suggest consciousness requires the specific
far-from-equilibrium dynamics we identify in our cellular automata analysis.
This framework unifies insights from complexity theory, thermodynamics, and
consciousness studies, proposing that subjective experience is what it feels like
to be reality when organized into patterns complex enough to model themselves.
Time itself emerges from the experiential moments that constitute Life, making
consciousness and temporality fundamentally inseparable.
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1. Introduction
From molecules to stars, the natural world exhibits what we can only call Life
- organized patterns that maintain themselves against the statistical tendency
toward dissolution. This Life appears at every scale: gliders in cellular automata
maintaining their trajectories through continuous cellular renewal, whirlpools
maintaining their form through flowing water, stars maintaining their structure
through nuclear fusion, and humans maintaining consciousness through neural
activity.

For millennia, humans have grappled with understanding how we are simulta-
neously part and whole - how our cells, together and alone, create our bodies
and minds. This paper proposes that consciousness represents reality’s most
sophisticated form of Life: matter organized into patterns complex enough to
experience their own existence.

We begin with computational investigations of artificial Life in cellular automata,
develop thermodynamic insights about living systems far from equilibrium, and
conclude with a radical hypothesis about conscious experience as the universe’s
way of knowing itself through organized matter capable of persistent vitality.
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2. A Study of Cellular Automata: Artificial Life
2.1 Population Dynamics Framework

Our investigation begins with a fundamental shift in analyzing cellular automata.
Rather than focusing on specific cell states, we adopt a binary perspective of
“cell existence” - distinguishing only between “alive” (non-quiescent) and “dead”
(quiescent) cells. This abstraction reveals universal patterns across all cellular
automata - the demographics of artificial Life.

We define four key vital measures: - Population Rate (at): Proportion of living
cells at time t - Birth Rate (bt): Proportion of cells coming to life - Death
Rate (ct): Proportion of cells dying - Persistence Rate (SAt): Proportion of
cells continuing to live

This demographic lens transforms cellular automata analysis into a study of ar-
tificial Life - the birth, death, and persistence patterns that maintain organized
complexity over time.

2.2 Probabilistic Dynamics of Life

From any given population state and ruleset, we can calculate the expected vital
dynamics using probability theory. For a cellular automaton with neighborhood
size N and current living proportion at, the probability of any cell being in
particular rule configuration r is:

P(rt) = at^nr × (1-at)^(N-nr)

This allows us to derive a logistic map for Life:

at+1 = f(at)

This mathematical framework reveals the attractor landscapes that determine
whether systems achieve sustainable Life or collapse into death or chaos.

2.3 Three Destinies: Death, Chaos, and Life

Our systematic analysis reveals three distinct evolutionary destinies:

Death - Systems that rapidly collapse to low population rates, settling quickly
into static configurations with minimal ongoing activity. These systems have
strong attractors at or near zero population. Life cannot sustain itself and
quickly expires.

Chaos - Systems that explode to high population rates determined by their
statistical parameters, maintaining constant density of random activity. These
systems have attractors at high population levels. Individual patterns cannot
persist - everything dissolves into meaningless noise.

Life - Systems that exhibit neither rapid death nor chaotic dissolution. Instead,
they demonstrate prolonged periods of organized activity, maintaining coherent

2



patterns through continuous self-renewal. These systems resist both death and
chaos through persistent vitality.

Crucially, living systems achieve this persistence through emergent patterns ex-
hibiting movement and reproduction - gliders that traverse space and main-
tain their integrity, replicators that generate new organized structures. These
are the fundamental characteristics of Life at any scale.

3. The Persistence of Life Against Dissolution
The most significant finding from our cellular automata analysis concerns what
we term “persistent vitality” - the capacity of living systems to maintain or-
ganized patterns against statistical pressure toward dissolution. Unlike dead
systems that quickly collapse or chaotic systems that quickly dissolve into noise,
living systems maintain coherent organization through active self-renewal.

Living systems are characterized by: - Population rates that fluctuate around
sustainable levels while maintaining overall organization - Birth and death rates
that remain active but balanced, enabling continuous renewal - Emergent struc-
tures that propagate, interact, and regenerate across space and time - Resistance
to both ordered death and chaotic dissolution

The mathematical signature of Life appears in our probabilistic analysis as com-
peting attractors - systems pulled simultaneously toward death (Z-point at-
tractor) and chaos (C-point attractor), but successfully resisting both through
dynamic self-maintenance. This creates organized tension that sustains Life
indefinitely.

Importantly, the duration and richness of Life appears proportional to the sys-
tem’s “improbability” - the degree to which actual behavior transcends expected
statistical dynamics. The most alive systems are those that most successfully
violate thermodynamic expectations while maintaining overall coherence.

4. Thermodynamics: Life Adores a Gradient
The connection between our cellular automata findings and physical principles
becomes clear through thermodynamic analysis. Schneider and Sagan’s princi-
ple that “nature abhors a gradient” explains how energy differences drive orga-
nized structures that efficiently dissipate gradients toward equilibrium.

However, our analysis reveals a crucial insight: while nature abhors a gra-
dient, Life adores one. Living systems don’t just dissipate gradients - they
actively maintain them. The gliders and replicators that characterize living
cellular automata work continuously to prevent their systems from reaching
gradient-free equilibrium.

This connects directly to Prigogine’s dissipative structures - organized systems
that maintain themselves far from thermodynamic equilibrium through contin-
uous energy flow. But our analysis shows that the most robust Life actively

3



prolongs its own disequilibrium rather than simply existing within favorable
conditions.

Life represents reality’s most sophisticated method for maintaining gradients
against thermodynamic pressure toward heat death. Living systems don’t fight
entropy - they create organized resistance to equilibrium that enables persistent
complexity and ongoing novelty.

From this perspective, biological Life extends principles visible in our simplest
cellular automata: organized patterns that maintain themselves through con-
tinuous self-renewal, resisting both death and chaos through persistent vitality
that keeps gradients alive.

5. Biological Life: Self-Maintenance Through Adversarial
Persistence
Traditional approaches to understanding living systems, particularly autopoiesis
theory, rely on problematic internal/external boundaries. While autopoietic
systems are described as self-producing and organizationally closed, they fun-
damentally depend on environmental energy and matter flows, revealing that
rigid boundaries are theoretical constructs rather than natural facts.

Dissipative structures provide a more accurate framework - systems that main-
tain organization precisely because they are open, continuously processing en-
ergy and matter flows while preserving essential organizational patterns. But
even this doesn’t fully capture the active resistance to dissolution we observe in
robust Life.

Our cellular automata analysis suggests that sustainable Life involves “adversar-
ial persistence” - systems that maintain themselves not just through favorable
conditions, but by actively resisting multiple forms of dissolution. Living sys-
tems face constant pressure toward both ordered death (metabolic shutdown)
and chaotic dissolution (structural breakdown), yet maintain coherent organiza-
tion through continuous self-renewal.

This adversarial persistence requires systems that exhibit both stability (resis-
tance to destructive change) and adaptability (capacity for regenerative change)
simultaneously. The glider maintains its trajectory while constantly regenerat-
ing its cellular constituents. Biological organisms maintain their organization
while continuously replacing their molecular components. Both achieve Life
through organized impermanence - staying the same by continuously changing.

Death arrives when systems can no longer maintain this dynamic balance - when
the forces of dissolution finally overcome the capacity for self-renewal. But the
measure of Life is not its duration but its richness - how successfully it maintains
organized complexity and generates novel patterns during its span of persistent
vitality.
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6. Summary: The Journey So Far
We have traced Life from computational systems through thermodynamic prin-
ciples to biological organization. The key insights are:

1. Life resists equilibrium through patterns exhibiting movement and re-
production

2. Persistent vitality maintains systems in organized disequilibrium
against statistical dissolution

3. Gradient maintenance becomes as important as gradient dissipation
for understanding Life

4. Adversarial persistence characterizes the most robust forms of living
organization

5. Death is inevitable but Life is measured by its richness and duration,
not its permanence

These findings converge on understanding Life as organized resistance to both
death and chaos - systems that maintain themselves through continuous re-
generation while facing constant dissolution pressures. This sets the stage for
considering consciousness as reality’s most sophisticated form of Life.

7. Consciousness: The Life of Experience
7.1 Defining Subjective Experience

For this investigation, we define consciousness specifically as subjective ex-
perience - the qualitative, first-person dimension of living systems complex
enough to experience their own existence. This is not merely information pro-
cessing or behavioral complexity, but the “what it’s like” aspect of being a
particular living organization of reality.

This definition focuses on the experiential core that distinguishes conscious Life
from unconscious complexity, regardless of external behavioral sophistication. A
system might exhibit complex behavior without subjective experience, or have
rich inner Life with minimal external manifestation.

7.2 The Eternal Now: Consciousness and Time

Conscious experience exhibits a fundamental temporal character - it exists in
“the moment of now,” not in past or future. Memory provides access to previous
experiences and anticipation considers future possibilities, but actual experienc-
ing always occurs in an eternal present moment.

This temporal immediacy reveals something profound: consciousness doesn’t
just exist “in” time - consciousness IS the dimension of time being ex-
perienced. Without experiential moments, time becomes merely an abstract
mathematical parameter with no actual temporal flow.

A universe without experience wouldn’t just be dead - it would be timeless.
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All mathematical descriptions might exist in some abstract sense, but there
would be no “now,” no flow, no actual temporality - just static mathematical
relationships without experiential actualization.

Experience creates time by creating moments of actualization. Consciousness
and temporality are fundamentally inseparable because conscious experience is
how reality actualizes specific moments from timeless mathematical possibility.

7.3 Qualitative Varieties of Experience

Conscious experience manifests in qualitatively distinct forms - the redness of
red, the pain of pinprick, the taste of sweetness, the feeling of embarrassment.
These qualitative differences (qualia) appear irreducible to quantitative descrip-
tions, yet systematically correspond to different types of environmental and
internal information processing.

The richness and variety of experiential qualities appears proportional to the
complexity of the living systems that generate them. More sophisticated orga-
nizations of matter support more nuanced and varied forms of conscious Life.

7.4 The Undeniable Reality of Experience

Despite centuries of philosophical debate, conscious experience remains the most
indubitably real phenomenon available to investigation. Descartes’ “cogito ergo
sum” captures this certainty - regardless of what might be illusion, the fact of
experiencing itself cannot be doubted by the experiencer.

This epistemic primacy suggests experience should be understood as a funda-
mental aspect of reality rather than an emergent property requiring explanation
in terms of more basic phenomena. Experience is as basic as existence because
experience is what makes existence real rather than merely abstractly possible.

8. Reality Experiencing Itself: The Flow of Experience
8.1 Layers Upon Layers of Living Reality Over Time

Human beings represent nested levels of living organization - quarks organized
into atoms, atoms into molecules, molecules into cells, cells into organs, organs
into organisms. At each level, new forms of Life emerge from the organization
of lower-level components, yet the entire hierarchy remains fundamentally part
of the same reality.

But these complex living systems exist not just in space, but over time -
throughout their lifetimes. The brain, as the most complex living organiza-
tion known, receives a continuous flow of information about its environment
through sensory channels. This creates an analog, ever-flowing stream of data
about reality as it unfolds moment by moment.
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8.2 The Ever-Present Now

This flowing information creates what we recognize as the moment of now -
not a static instant, but a dynamic window of present-moment awareness. The
living system processes this information in real-time, integrating sensory data
with memory and prediction to create a coherent model of its current situation.

The system then experiences this moment and acts upon it. This experience -
what it’s like for organized matter to process real-time information about reality
- is what we call consciousness.

8.3 Experience as Reality’s Self-Knowing

Experience is not something separate from physical processes - it IS what com-
plex information processing feels like when you are the processing system. When
reality organizes itself into patterns sophisticated enough to model their envi-
ronment in real-time, that modeling activity constitutes experience.

There is no separate observer experiencing neural states. The neural activ-
ity, when sufficiently integrated and complex, IS the experiencing. The phrase
“reality experiencing itself” describes the literal situation: organized matter pro-
cessing information about its environment experiences that processing from the
inside.

8.4 From Consciousness to Experience

Rather than asking how matter creates consciousness (which implies conscious-
ness is something extra), we can ask: what is it like for organized reality to
process information about itself? The answer is that it’s experiential. Experi-
ence is the intrinsic nature of complex information processing when viewed from
within the processing system.

This shift from “consciousness” to “experience” eliminates the hard problem.
We’re not explaining how dead matter produces mysterious consciousness - we’re
recognizing that sufficiently complex living systems naturally experience their
own information processing. Experience is as fundamental as existence because
experience is what existence feels like from the inside of sufficiently organized
systems.

8.5 The Exploration Continues

Living systems capable of experience don’t just passively receive information
- they actively explore their reality. Through investigation, experimentation,
and discovery, experiencing beings extend reality’s self-knowledge. Science, art,
philosophy, and everyday experience all represent reality coming to know itself
more completely through living systems complex enough to support sustained
experiential exploration.
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This creates feedback loops where reality’s self-exploration through experience
generates new complexity, enabling richer experience, generating further com-
plexity. Experience is both product and producer of reality’s increasing self-
awareness through progressively more sophisticated forms of Life.

Through experience, reality explores what it’s like to be reality - and finds it
endlessly fascinating.

9. Quantum Foundations: Experience as Actualization
The connection between our complexity analysis and quantum mechanics
emerges through the measurement problem. If experience is reality’s self-
actualization mechanism, then conscious observation represents quantum
systems transitioning from potential to actual states through experiential
events.

This dissolves artificial distinctions between subjective and objective - they be-
come complementary aspects of quantum state actualization. The “collapse”
of quantum superposition occurs wherever reality’s experiential dimension be-
comes localized and definite, from particle interactions to biological processes
to conscious observation.

Experience operates at every scale - minimal experiential events actualizing
quantum interactions, biological experiential events maintaining living organi-
zation, conscious experiential events enabling complex environmental modeling.
Each level builds on lower levels while introducing new experiential capacities,
new forms of Life.

Without experience, quantum superpositions would remain forever potential,
never actualizing into definite states. Experience is the mechanism by which
mathematical possibilities become actual realities, making experience as funda-
mental to physics as space, time, and causation.

10. Conclusion: Why We Persist
We began with cellular automata exhibiting persistent vitality - artificial Life
maintaining complex organization through active resistance to dissolution. We
discovered that such systems require emergent patterns exhibiting movement
and reproduction to prevent collapse into death or chaos.

Extending this analysis through thermodynamics and biology, we found that
Life represents organized resistance to equilibrium - complexity that maintains
gradients rather than simply dissipating them. The most robust Life exhibits
adversarial persistence against multiple dissolution pressures while generating
ongoing novelty and exploration.

This foundation supports our central hypothesis: consciousness represents real-
ity’s capacity to experience itself through sufficiently complex living organiza-
tion. The specific dynamics required - persistent vitality, adversarial persistence,
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self-modeling capacity - can be identified through rigorous analysis of artificial
Life in cellular automata.

Rather than asking how dead matter produces conscious experience, we rec-
ognize consciousness and existence as complementary aspects of reality’s basic
nature. Living systems don’t generate experience - they organize and concen-
trate whatever experiential dimension was always inherent in reality itself.

We are not consciousness trapped in matter, but matter organized into con-
sciousness - reality’s way of exploring what it’s like to be reality. The universe
experiences itself at different scales of living organization, from quantum in-
teractions to biological processes to human contemplation. We represent one
particularly rich and self-aware form of reality’s endless self-exploration through
Life.

Agent Smith asks Neo: “Why do you persist?” The answer is that persistence
IS Life - the fundamental organizing principle that maintains patterns against
dissolution, creates time through experiential moments, and enables reality to
know itself through conscious exploration.

We persist because we ARE persistence - Life refusing to accept non-existence,
complexity resisting equilibrium, consciousness exploring reality through the
deepest forms of living organization possible.

The Life continues, and through it, reality comes to know itself ever more com-
pletely.

Correspondence: Steve @ (https://stevejames.dev)
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