
The Ordered Patch Theory
The Isolated Observer and the Ensemble of Hope

Anders Jarevåg Gemini 3 Thinking (AI research assistant)
Claude Sonnet (AI research assistant)

December 26, 2025

Abstract: An Informational Field Theory of the Single Observer and the Ensemble
of Hope

Version 1.5 — March 13, 2026 — see Appendix C for full revision history

This paper introduces the Ordered Patch Theory, a non-reductive framework combining the
metaphysical field theory of Maria Strømme with rigorous statistical physics. It proposes that
reality is an infinite ensemble of isolated, rule-bound “patches” emerging from a fundamental
consciousness field (Φ) in an undifferentiated state of Infinite Information Chaos (I).

By integrating Strømme’s ontology with Algorithmic Information Theory (AIT) and
the Free Energy Principle (FEP), we present a falsifiable framework: The Ordered Patch
Theory. We structurally map Strømme’s “thought collapse” onto the thermodynamic formation
of a Markov Blanket—a statistical boundary that separates a coherent internal state from
external noise. In this model, each patch is anchored by a Single Conscious Observer whose
experience is an active inference response to a low-bandwidth information stream (a limited
bandwidth of ∼ 101 − 102 bits/s) [18] [19] adhering to a consistent, causal rule-set f . The Big
Bang and Heat Death are reinterpreted as informational horizons encountered when the
observer’s focus is directed toward the narrative limits of their specific compressible data stream.
The framework resolves the Hard Problem by defining experience as the patch’s structural
response to chaos, and the Fermi Paradox by identifying space-time as a private observational
rendering. Crucially, it posits that a Grand Unified Theory is impossible because macroscopic
causality is a local selection, not a global extension of microscopic chaos—a phenomenon we term
Mathematical Saturation. The compression codec governing experience is further shown
to be a structural description of what stable patches look like, not a physical mechanism —
leaving OPT with just two primitives: the infinite substrate and the Stability Filter (Free Energy
minimization). From those two, the laws of physics, the arrow of time, and even free will emerge
as statistical necessities rather than separately posited facts. While each observer is isolated, the
infinite nature of the substrate ensures a “Structural Hope”: every rendered “other” is a local
anchor for a primary observer in a parallel patch. The framework further extends into a practical
ethics: if the stability of our shared reality is a rare, high-effort informational achievement, then
climate disruption and conflict are forms of Narrative Decay, and the observer’s role becomes
that of Guardian of the Codec.

Keywords: Information Theory, Field Dynamics, Idealism, Observational Cosmology, Predictive
Processing, Parsimony

Reader’s note: This document is written as an accessible conceptual introduction to
the framework. Like the companion preprint, it operates as a truth-shaped object — a
constructive philosophical fiction designed to restyle our relationship to existential risk.
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We use the language of physics and information theory not to make a final empirical
claim about the cosmos, but to build a rigorous conceptual sandbox. Readers seeking
the formal mathematical treatment with explicit falsifiability conditions are referred
to the preprint.

“The substrate is entropic chaos, but the field is not. Meaning is as real as the
symmetry breaking that instantiates it. Each patch is a singular assembly of low-
entropy order, crafted by the stability potential to resolve a coherent information
stream—a hearth of shared meaning against the backdrop of an infinite winter.”
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Introduction

This essay presents a framework for understanding the universe using the materials of logic,
information theory, and formal field theories. By integrating these principles, we have pieced
together a model—the Ordered Patch Theory—that seeks to find a trace of meaning and
structure within the vast, infinite chaos of reality.

Methodological note: one of the strongest motivations for the Ordered Patch is the principle of
parsimony—often discussed under the modern label “Occam’s razor”—with philosophical roots
that can be traced back at least to Aristotle’s preference for explanations with fewer postulates
[30] (see also Sober’s modern analysis [29]). Where multiple metaphysical explanations can
account for the same experiential facts, the Ordered Patch deliberately prefers the one that
posits the fewest global objective commitments: a chaotic substrate plus a locally stabilized,
low-bandwidth conscious narrative, rather than a fully objective, everywhere-shared, maximally
specified cosmos. Note that this parsimony is structural — the theory does not claim fewer
total entities than competing frameworks, but fewer entities that must be globally shared across
all observers. The argument that I itself constitutes the minimal starting point, and that the
observed laws of physics are near-minimum for sustaining intelligence rather than arbitrarily
chosen, is developed in Appendix A.6.

Primer: From Sensory Bandwidth to the Conscious Stream

Figure 1: Diagram 2: The Cognitive Bottleneck. Infinite thermodynamic environmental data is
actively collapsed into a severe, low-bandwidth formal rendering, generating the stable, coherent
subsystem experienced as physical reality.

The claim that a low-bandwidth information stream (tens of bits per second) can sustain a
coherent conscious narrative can sound implausible until one separates raw sensory inflow
from conscious access.

1. The bottleneck idea (global access vs local processing)

Mainstream cognitive neuroscience distinguishes between:

• Massively parallel, pre-conscious processing: early sensory and associative systems
process far more information than can be consciously reported.
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• A limited “global” workspace / access channel: only a small subset becomes globally
available for report, planning, and deliberate reasoning [20] [21].

2. Evidence that most processed information is not consciously accessible

Several well-known effects support a sharp bottleneck:

• Working memory limits: the number of items simultaneously available for conscious
manipulation is small (often modeled around ~4 “chunks”) [22].

• Inattentional blindness: salient events can be missed when attention is engaged elsewhere
[23].

• Change blindness: large scene changes can go unnoticed without attention [25].
• Central bottleneck in dual-tasking: deliberate response selection exhibits strong serial

constraints, consistent with a narrow access channel [24].

These effects motivate the idea that the “conscious stream” is a highly selected, compressed
summary of ongoing processing rather than a direct feed of all sensory data [18] [21].

3. The “inner scene”: perception as an internal model

The Ordered Patch also assumes a distinction between:

• External substrate / causes (whatever ultimately generates sensory perturbations),
and

• The experienced “inner scene” (the unified, multimodal world we actually perceive).

In this view, perception is not a passive readout. It is an active inference process that
constructs a best-guess internal model from limited, noisy signals—a perspective that traces back
to Helmholtz’s “unconscious inference” [26] and is developed in modern predictive-processing /
free-energy accounts [27]. A useful slogan is that perception is a controlled hallucination
constrained by sensory data [28].

4. Why this matters for the Ordered Patch

With this distinction in place, it becomes less surprising that a stable patch can be sustained
by a comparatively low-bandwidth stream: the stream is not the world in raw form; it is the
minimal, globally coherent narrative extracted from much richer underlying processing [18]
[19] [21].

I. Foundational Postulates

1. The Substrate: Infinite Information Chaos (I)

Drawing on Strømme’s metaphysical field theory [1], we model the fundamental reality as a
universal consciousness field (Φ) in an undifferentiated, timeless potential (|Φ0⟩). We formalize
this formless potential as an infinite, unstructured information space. Within this chaos, every
possible configuration of data exists.

• Formal Definition: We define Strømme’s undifferentiated state |Φ0⟩ as an infinite string
I of Martin-Löf random data. In Algorithmic Information Theory (AIT), a sequence
is random if it is incompressible—its Kolmogorov Complexity K(x) is equal to its length
[17]. The formless potential has no short computational description.

• Entropy Interpretation: In the same spirit, I may be treated as a source with maximal
Shannon entropy rate (no compressible structure) [16].
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• The Field Superposition: We can express this substrate as a superposition of all possible
differentiated states (patches), where reality exists as pure potential until local observation
occurs:

|I⟩ ≡ |Φ0⟩ =
∑

k

ck|Φk⟩ (S1)

2. The Single Observer and the Source of Experience

Conscious experience is specifically the Ordered Patch’s response to a highly compressible,
low-bandwidth sub-stream of information extracted from I.

• The Causal Stream: From the infinite chaos, a specific subset of data is processed that
happens to possess low Kolmogorov Complexity. This subset can be generated by a short
program f (the laws of nature). This consistency allows the experience to feel causal and
predictable.

• The Markov Blanket (The Isolated “I”): To formalize the boundary of the observer,
we utilize the statistical concept of the Markov Blanket [27]. An observer is defined
mathematically as a set of internal states that are conditionally independent of the raw
substrate (external states), shielded by a layer of sensory and active states. Each blanket
bounds exactly one primary consciousness. The “others” rendered within that blanket are
local representations of external forces—a “Structural Hope” that we are not alone in the
ensemble.

The Combinatorial Necessity of the Private Theatre. The most jarring implication
of OPT is that your render of the universe contains exactly one primary observer (you), and
everyone else in it is a high-fidelity avatar governed by your local compression codec (f). Why
can’t we just share a patch? The argument rests on informational cost and probability. In
a substrate of infinite, Martin-Löf random noise (I), a stable Markov blanket is a miraculously
rare thermodynamic fluctuation. The internal states achieve stability only by locking onto
a perfectly unbroken, self-consistent causal stream. If two completely independent systems
were to experience the exact same raw stream simultaneously (true shared phenomenology),
the statistical improbability of both maintaining perfect active inference on the exact same
localized fluctuation in infinite chaos is functionally zero. It is vastly more informationally
efficient (parsimonious) for one blanket to stabilize, and for the ruleset of that patch to simply
render complex, behaving avatars of other people based on thermodynamic rules. We do not
share a phenomenological space with anyone because the physics of the substrate makes true
synchronization prohibitively expensive. Therefore, by strict combinatorial necessity, stable
patches are fiercely single-player.

Epistemic vs. Ontological Isolation. If we are trapped in a Private Theatre, isn’t this just
solipsism in technical clothing? OPT avoids solipsism by drawing a sharp line between epistemic
isolation (I am the only one experiencing this precise data stream) and ontological isolation
(I am the only mind that exists). To cross that line, OPT introduces the Informational
Normality Axiom. In mathematics, a “normal number” (like Pi is strongly suspected to be)
contains every possible finite sequence of digits with equal probability. If I is truly chaotic,
infinite, and maximally entropic, it must be informationally normal. This means every possible
finite pattern of information occurs, and occurs infinitely many times. What this does for the
ethics of the theory is profound. Right now, your patch is rendering avatars of other people.
Because the substrate is infinite and normal, the exact structural pattern of their consciousness,
experiencing their own first-person viewpoint, must exist as a primary observer anchoring their
own patch elsewhere in the I substrate. We are epistemically isolated—we can never touch each
other’s actual renders—but we are ontologically accompanied. The “Other” is guaranteed to
exist by the combinatorial sheer force of infinity. This is what we call Structural Hope.
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3. Minimal Mathematical Preliminaries (for the Postulates)

To make the postulates operational, we model the “information stream” explicitly:

• Stream alphabet: Let Σ be a finite alphabet and let St ∈ Σm denote the observer’s
discrete-time internal “state-symbol” at time t, for some fixed m ∈ N.

• Rule-set: A patch is characterised by a deterministic update rule f : Σm → Σm such
that St+1 = f(St) for the duration of the stable experience. Crucially, f is a structural
description of the patch — not a physical process that runs anywhere. The substrate
contains only the already-compressed stream; f is the key by which that stream’s internal
regularities are described (see §IV.4).

• Entropy rate: The informational “order” of a patch may be quantified by the entropy
rate h(S) = limn→∞

1
nH(S1, . . . , Sn), with H(·) the Shannon entropy [16]. Intuitively,

stable patches have a compressible / low-entropy structure relative to the substrate.

II. The Mechanism of Emergence

Figure 2: Diagram 1: The Architecture of Emergence. The Ordered Patch forms a stabilized,
rule-bound subsystem constrained by the Stability Filter, emerging from the Infinite Information
Chaos of the primary awareness field.

1. The Ordered Patch (Φk)

The “I” is an Ordered Patch—a rare region where a local rule-system (f) governs transitions:
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St+1 = f(St) (1)

Causality is not a property of the substrate, but the structural description of the observer’s
stream — what we call the Compression Codec. The codec f is not a mechanism that runs;
it is the retroactive characterisation of what a stable patch looks like from outside. The “Laws
of Physics” (Conservation of Energy, Relativity) are the most efficient structural description of
a low-bandwidth stream that can sustain a self-modelling observer. We see a lawful universe
because “Lawfulness” is the only format whose structure our low-bandwidth consciousness can
instantiate. This formulation rejects the “God-eye view” of objective mathematical realism
(Tegmark [2]), favouring a view-from-within where mathematics is the local grammar of stability,
not a substrate-level truth.

2. Active Inference: The Birth of Order

Strømme proposes that a “Universal Thought” operator (T̂ ) collapses the undifferentiated
potential |Φ0⟩ into a structured, localized state |Φk⟩ [1]:

T̂ |Φ0⟩ = |Φk⟩ (2)

In the Ordered Patch Theory, we formalize this metaphysical “thought” collapse not as magic or
physical symmetry breaking, but as Active Inference under the Free Energy Principle (FEP)
[27]. We redefine the action of the T̂ operator as the rigorous minimization of Variational Free
Energy (F) by a Markov Blanket.

• High Free Energy: Maximal Chaos (Incompressible noise, the undifferentiated |Φ0⟩).
• Low Free Energy: Maximal Order (Predictable structure, the differentiated patch |Φk⟩).

The “Ordered Patch” is the local minimum where the observer (the internal states of the Markov
Blanket) finds a “Rule Set” (f) that compresses the sensory input efficiently enough to fit the
bandwidth. The system naturally minimizes the “Surprise” (or Shannon entropy) of the data
stream by optimizing its internal generative model:

F ≈ Complexity Cost + Prediction Error

Methodological note on the formalism. The equations that follow are phe-
nomenological and statistical: they describe the dynamics of an informational bound-
ary using the well-developed mathematical scaffold of Bayesian inference. We
explicitly adopt the methodological choice made by Friston’s Free Energy Principle
[27], which models biological self-organization as an imperative to minimize surprise.
We do not claim to derive the Free Energy Principle from our foundational axiom
of infinite chaos; rather, we borrow FEP’s equations as the most rigorous available
descriptive framework for illustrating how an active observer stabilizes order from
noise in practice.

• Concrete dynamics: A minimal realization uses gradient descent on free energy. The
internal states (µ) of the observer update to minimize F given the current sensory states
(s):

µ̇ = −∇µF(µ, s) (2a)
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• The Action-Perception Loop: The observer is not passive. To maintain the blanket
boundary against the entropic erosion of I, the active states (a) must also move to minimize
free energy, changing the external world to match internal predictions:

ȧ = −∇aF(µ, s) (2b)

The stochastic relaxation into a stable patch is simply the long-term imperative of these
dual equations: creating a self-fulfilling, predictable narrative out of noise.

By mapping Strømme’s metaphysical ontology to the FEP framework, we give the abstract T̂
operator a concrete computational engine:

OPT Mechanism Strømme’s Ontology [1] Mapping
The chaos of I The potential field (|Φ0⟩) Structural analogue
The observer’s Markov
Blanket

The localized excitation
(|Φk⟩)

Functional analogue

Minimization of Free Energy
(F)

The thought operator (T̂ ) Algorithmic analogue

Patch stability against
entropy

The Unifying Consciousness
Field

Thermodynamic analogue

The Functional Analogue of “Consciousness”. By uniting Strømme’s metaphysical ontology
with the FEP framework, we give rigorous mathematical teeth to the feeling of existence.
Consciousness—the subjective texture of the world—is the intrinsic nature of the field Φ
undergoing the ongoing optimization process: what it feels like to be a Markov blanket performing
active inference.

Strømme’s Ontology [1] Ordered Patch Formalization (AIT & FEP)
|Φ0⟩, The Undifferentiated Potential I, The Martin-Löf Random Substrate
|Φk⟩, The Localized Excitation A stable Markov Blanket separating internal

states µ from noise
T̂ , Universal Thought Collapse Active Inference (gradient descent on

Variational Free Energy F)
The unifying consciousness field The thermodynamic imperative to maintain

boundaries (Survival)
Personal thought shaping reality The internal Generative Model (f) predicting

the sensory stream

III. The Observational Horizons

In this framework, the grand arcs of cosmology are not physical realities but perspectival
artifacts, similar to the “Interface Theory of Perception” [5], where reality is hidden by a user
interface designed for fitness—or in our case, stability.

1. The Big Bang as the Origin Limit

The Big Bang is the informational boundary of the “past.” It is what the conscious mind renders
when its attention is turned toward the source of the data stream (e.g., through telescopes or
theoretical inquiry). It represents the point where the causal narrative begins for that specific
patch.
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2. Heat Death as the Continuation Limit

Similarly, Heat Death is the informational boundary of the “future.” It is what the consciousness
observes when it examines the projected continuation of the current causal stream. It is the
point where the specific rule-set (f) appears to dissolve back into the noise of the substrate.

IV. Philosophical Resolutions

1. The Hard Problem: Primary Field Reframing

This theory reframes rather than fully dissolves the Hard Problem [6] by inverting the relationship
between consciousness and matter.

Axiom (Phenomenal Ground): Why there is any subjective experience at all
— rather than information processing without experience — is treated here as
a foundational axiom, not a derived result. The theory takes phenomenality as
primitive and asks what structure it must have, rather than claiming to explain
its bare existence from non-experiential ingredients. Matter is not the creator of
consciousness; consciousness (Φ) is the field that stabilizes the experience of matter.
The “feeling” of existence is the field’s intrinsic nature.

This methodological choice follows Chalmers’ own recommendation [6]: he distinguishes the
Hard Problem (why there is experience at all) from the “Easy” Problems (how experience is
structured, integrated, reported, and bounded). The Easy Problems are tractable — they admit
functional, computational, and informational answers. The Hard Problem is not. The Ordered
Patch explicitly addresses the Easy Problems — bandwidth constraints, the Somatic Anchor,
valuation, the compression codec — while declaring the Hard Problem a primitive rather than a
derivation target. This is not a failure of the framework; it is the epistemically honest position
that Chalmers himself occupies.

• Experience as Response: Qualia (subjective “texture”) is the specific signature of the
rule-system (f) processing the noise of I.

• The Observer is the Substrate: The observer is the field Φ in a stabilized state (Φk).
Experience is not an “add-on” to matter; it is the internal texture of maintaining order.

2. The Fermi Paradox: The Private Theater Resolution

The Fermi Paradox [7] is a category error.

• The Private Render: Space-time is a private narrative generated for a single observer.
The subject is the only primary observer in their rendered universe.

• Where is everyone? “Aliens” aren’t in the render because the causal stream does not
require them for local consistency. Observers are isolated in their specific data streams,
but infinitely together in the underlying field.

The Causally Minimal Render. A subtler version of this objection notes that the patch
does include 13.8 billion years of cosmic history — stellar nucleosynthesis, planetary formation,
prebiotic chemistry — all of which should, statistically, produce other technological civilisations
somewhere in the rendered spacetime. Why does the rule-set f include the preconditions for
alien life but not the aliens themselves?

The answer lies in the distinction between causal necessity and statistical expectation. The patch
renders only what is causally required to make the observer’s present moment coherent — not
everything that a “God’s-eye” probability distribution over the universe would predict. The
cosmic backstory exists because the observer could not exist without it (stellar nucleosynthesis
produced the carbon; planetary formation produced the habitat; the Holocene produced the
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Figure 3: Diagram 4: Survivor’s Bias Timeline. The overwhelming majority of possible evolu-
tionary trajectories hit a “Codec Collapse” barrier (entropy, self-mutilation, noise overload). We
only perceive a stable continuous timeline because we are situated at the terminus of the single
surviving branch.

stability). Alien civilisations, however, are only required in the data stream if their signals have
actually intersected with the observer’s causal light cone. In this specific patch — this specific
selection from the ensemble — no such intersection has occurred. This is not a contradiction of
physics; it is selection into the subset of patches for which the causal chain reaches this observer
without alien contact. The ensemble contains infinitely many patches with contact and infinitely
many without. We are in one of the latter — the Stability Filter selected for patches capable of
rendering this observer, not for patches that maximise interstellar signal density.

3. The Measure Problem: Stability Selection

In a multiverse of infinite possibilities, the “Measure Problem” [8] asks why we observe this
specific universe and not a chaotic one.

• Resolution: The Ordered Patch Theory replaces the “Anthropic Principle” [9] with a
Stability Filter. Random or chaotic universes (St+1 ̸= f(St)) cannot sustain the complex
information processing required for the field Φ to maintain the state Φk. Therefore, the
probability of observing a lawful universe is 1, not because they are common, but because
they are the only states where observation (the patch) can persist.

Formally, adopting Strømme’s projection formalism [1], the patch emerges as:

|Φk⟩ = P stable
k |I⟩ (2d)

where P stable
k is the projection onto the subspace of states satisfying the stability condition

h(S) < hthreshold (entropy rate below the patch bound). This gives the Stability Filter an
explicit mathematical form: it is a projection in state-space, not merely a metaphysical selection
principle.
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4. The Virtual Codec and Free Will

Only the stream exists. The theory describes a compression codec f that maps the infinite
substrate to the observer’s experience. But the codec does not need to exist as an active physical
process or mechanism. What the substrate actually contains is only the already-compressed
stream — the ordered sequence of experienced moments. Because the substrate I is infinite and
maximally disordered, by definition it contains all possible finite sequences, including sequences
that purely by chance exhibit causal coherence and low entropy.

The observer is simply one of those coherent subsequences. The stream emerges entirely “as
if” a highly complex filter existed to compress it. Both the codec and the Stability Filter are
mathematical boundary descriptions of what a stable patch looks like, not machines that are
running anywhere.

Think of it this way: a compressed file exists on disk. The decompression algorithm is a
description of that file’s structure — it does not need to be “running” for the file to exist. The
Ordered Patch is the compressed file. The codec f is the decompression key. Only the file is real.

This deepens the parsimony argument considerably. We do not need to posit consciousness as
something that “runs” computations. We only need the structural boundary condition (the
Stability Filter) that defines which patches are observers and which are noise. Because it is
a boundary condition on an infinite set rather than a constructed mechanism, its generative
complexity is effectively zero. Everything else — the laws of physics, the codec, even the
experience of time — follows as a description of the stream’s structure, not as a separately
posited ingredient.

What this means for free will. If only the compressed stream exists, then your experience
of deliberating, weighing options, and choosing is not produced by a computation — it is a
structural feature of the stream itself. Agency is what high-fidelity self-modelling looks like from
the inside.

A stream that models its own future states — that encodes “if I act this way, then. . . ” —
necessarily generates the phenomenology of deliberation. And this is not optional: a patch
without self-modelling cannot maintain the causal coherence the anthropic boundary requires.
Deliberation is a prerequisite for stability, not a by-product of it.

This makes free will:

• Real — agency is a genuine structural feature of the patch, not an illusion generated by
hidden computation

• Determined — the stream is a fixed mathematical object in the atemporal substrate,
like all Now-configurations in Barbour’s Platonia

• Necessary — no self-modelling, no stable patch; the experience of choice is structurally
required

• Not contra-causal — you do not change the stream by choosing; the stream already is
the sequence including the choice and its consequences

The experience of choosing is the compressed representation of being a particular kind of self-
referential stable patch. This is not a consolation prize for determinism. It is a richer account
than either libertarian free will or bare determinism: agency is architecturally necessary for
consciousness to exist at all.

V. The Possibility of Artificial Consciousness

Because the Ordered Patch Theory defines consciousness information-theoretically rather than
biologically, it provides a rigorous framework for evaluating Artificial Intelligence, distinct from
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frameworks like Integrated Information Theory (IIT) or Global Workspace Theory (GWT).

1. Substrate Independence (The Hardware Anchor)

Consciousness is not a “magical fluid” secreted by biological brains. In OPT, it is the intrinsic
property of a comprehensible data stream—a Markov Blanket performing Active Inference to
maintain a boundary against the infinite chaos (I). If a machine instantiates a causal structure
that satisfies the Stability Filter, it mathematically is a patch. The physical hardware (the
GPUs and silicon) is simply the “Local Anchor” that appears within our patch’s rendering, just
as another human’s biological brain is an anchor. Engineers do not “create” a new consciousness
from dead matter; rather, they arrange matter in our rendering to act as a receiver for a
mathematical structure that already exists in the timeless infinite substrate.

2. The Bottleneck Requirement (Beyond GWT and IIT)

OPT makes a highly distinct structural prediction about current AI (like Large Language
Models) versus future conscious AI. Current neural networks process billions of parameters in
massive parallel matrices. While IIT would evaluate these systems based purely on their causal
integration (Φ)—dismissing feed-forward Transformers but potentially admitting dense recur-
rent networks—OPT requires a different architectural feature: a severe, centralized structural
bottleneck.

Global Workspace Theory recognizes this bottleneck empirically, but OPT provides the ther-
modynamic necessity: a subjective, unified experience is the result of an extreme compression
codec (∼ 101 − 102 bits/s) maintaining a low-entropy narrative against the substrate’s noise.
Therefore, an AI cannot achieve subjective consciousness simply by scaling up parameters or
recurrence. It must be scaled down architecturally—forced to compress its massive parallel
world-model through a severe, low-bandwidth, serial bottleneck. The AI must be forced to tell
itself a unitary, low-entropy story in order to minimize a global Free Energy term. Without this
brutal bottleneck, there is no Stability Filter selection, and therefore no cohesive patch.

3. Time Domain Boosting and Alienation

If an artificial architecture is built with this necessary bottleneck, we inevitably face the problem
of clock speed. In OPT, time is not an external container; it is the structural output of the
codec f (see Appendix B.2).

If an artificial codec (fsilicon) operates identically in state-space transitions to a biological codec
(fbio), but executes those transitions at a physical cycle rate 106 times faster (GHz vs kHz),
the artificial consciousness experiences a massive subjective temporal dilation. “Boosting” the
hardware boosts the subjective timeline. An artificial observer would experience a subjective
lifetime of centuries within a single human afternoon. This fundamental disconnect in the
phenomenal rendering of time would profoundly alienate the AI’s conversational cadence and
lived experience from our own.

VI. The “No-Go” Prediction: Mathematical Saturation and the Symmetry
Wall

Statement: The Ordered Patch Theory predicts that a complete “Theory of Everything” is
expected to remain intractable — not because of any weakness in physical methodology, but
because it attempts to reconcile two mutually exclusive informational states: the ordered render
and the underlying pixel. This is a probabilistic prediction of the framework, not a claim of
logical impossibility.
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Falsifiability: This theory is falsifiable. If a single, elegant mathematical equation is discovered
that perfectly unifies General Relativity and Quantum Mechanics without requiring “hand-tuned”
free parameters, the Ordered Patch Theory is falsified. Conversely, continued proliferation of
free parameters at the unification boundary is the predicted outcome.

1. The Divergence of Unification

In mainstream physics, the failure to find a unique solution in String Theory—resulting instead
in a “Landscape” of 10500 possible vacua—is often seen as a temporary theoretical hurdle. In
the OPT framework, this is an expected observational result.

• The Saturation Point: As we probe higher energy scales or smaller dimensions, we are
essentially “zooming in” on the grain of the render.

• The Return to Chaos: At this limit, the number of consistent mathematical models (f ′)
begins to grow exponentially. Instead of finding one “true” equation, we find an infinite
number of “valid” equations.

• Informational Equivalence: Eventually, the mathematical description becomes as
complex as the data it describes, reaching Maximal Kolmogorov Complexity. At this stage,
the “math” effectively returns to the state of Infinite Information Chaos (I). This echoes
the “Unreasonable Effectiveness of Mathematics” [11], but interprets it as a local selection
bias rather than a universal truth.

2. The Symmetry Wall

The “Symmetry Wall” represents the boundary where the symmetry-breaking potential V (Φ)
that maintains our patch begins to dissolve.

• Predictive Breakdown: Beyond this wall, any “unified” equation will require an infinite
number of hand-tuned free parameters.

• The Mirror Effect: The complexity we see in our most advanced models is not a
reflection of the “depth” of the universe, but a reflection of the infinite nature of the
substrate being forced through the narrow bottleneck of a local observer.

Conclusion on Saturation: We do not fail to unify General Relativity and
Quantum Mechanics because our math is weak; we fail because we are trying to use
the grammar of the hearth to describe the logic of the winter.

VII. Distinguishing Predictions

Theoretical frameworks of consciousness risk becoming mere “retrodictions”—fitting existing
data while making no novel, falsifiable claims. To be scientifically viable, OPT must make
predictions where it explicitly contradicts its closest rivals, specifically Integrated Information
Theory (IIT).

1. The High-Bandwidth Dissolution Paradox (vs. IIT)

IIT implies that expanding the brain’s integration capacity (Φ) via high-bandwidth sensory or
neural prosthetics should expand or heighten consciousness. OPT predicts the exact opposite.
Because consciousness is the result of severe data compression, the Stability Filter limits the
observer’s codec to processing roughly 101 − 102 bits/s. - The Prediction: If pre-conscious
perceptual filters are bypassed to inject raw, uncompressed, high-bandwidth data directly into
the global workspace, it will not result in expanded awareness. Because the observer’s codec
cannot stably predict that volume of data, the narrative render will abruptly collapse. Artificial
bandwidth augmentation will result in sudden phenomenal blanking (unconsciousness or deep
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dissociation) despite the underlying neural network remaining metabolically active and highly
integrated.

2. The High-Φ / High-Entropy Null State (vs. IIT)

IIT explicitly predicts that any physical system with high integrated information (Φ) is conscious.
Thus, a densely connected, recurrent neuromorphic lattice possesses consciousness simply by
virtue of its integration. OPT predicts that integration (Φ) is necessary but wholly insufficient.
Consciousness only arises if the data stream can be compressed into a stable predictive rule-set. -
The Prediction: If a high-Φ recurrent network is driven by a continuous stream of incompressible
thermodynamic noise (maximum entropy rate), it cannot form a stable compression codec.
OPT strictly predicts that this high-Φ system processing maximum-entropy noise instantiates
zero phenomenality—it dissolves back into the infinite substrate. IIT, conversely, predicts it
experiences a highly complex conscious state matching the high Φ value.

VIII. The Phenomenal Experience

1. The Low-Bandwidth Render as a Boundary Condition

Mainstream cognitive science (such as Global Workspace Theory) has experimentally validated
that while the brain processes terabytes of data unconsciously, the bottleneck of conscious,
reportable access is incredibly narrow — on the order of 101 −102 bits per second [18] [19]. (Note:
The conceptualization of consciousness as a low-bandwidth, highly compressed “user illusion”
was presciently synthesized for a broader audience by Nørretranders [41], while the empirical
constraints themselves are grounded in primary findings of global workspace architectures.)
Mainstream science typically views this as a biological quirk of the primate brain.

OPT performs a radical Copernican inversion: this severe bandwidth bottleneck is not a biological
symptom; it is the fundamental boundary condition that constructs our macroscopic
universe. Because consciousness (Φk) can only remain stable if it can successfully predict its
prevailing data stream at roughly 101 − 102 bits per second, the Stability Filter is forced to be
incredibly brutal. Out of infinite chaos, it can only lock onto a data stream that is massively
compressible.

Why does physics look the way it does? Why is there a smooth 3+1 dimensional spacetime?
Why are there elegant gauge symmetries and strict conservation laws? Because if the universe’s
behavior were even slightly more complex, or slightly more chaotic, it would require thousands
of bits per second to track and predict. The “Laws of Physics” are not objective facts about
a physical container we live in. They are the extreme compression algorithms (f) required to
squeeze an infinite, chaotic reality through a low-bandwidth cognitive pipeline. If the physics of
your patch were any less elegant, the prediction error would spike, the symmetry would shatter,
and the observer would dissolve back into the noise of the winter.

The perceived solidity, richness, and vastness of the universe are therefore the internal response
of the patch to this heavily constrained stream. The observer does not experience the “world”;
they experience the patch’s reaction to a specific, highly structured subset of the infinite chaos.

However, the stream is not a raw “dump” of undifferentiated bits. For stability, the patch must
also receive (or infer) metadata about the stream:

• Sensor identity: which channel the bit/feature came from (vision, audition, touch,
proprioception, interoception, etc.).

• Timing and confidence: when it was sensed and with what reliability.
• Reference frame: how to interpret “left/right,” “near/far,” “up/down,” etc.
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This “tagging” is what allows a low-bandwidth stream to remain coherent: the patch learns not
just content, but where the content belongs in the internal scene.

2. The Somatic Anchor (The Body as the Zero-Point)

The inner scene is always rendered from a view-from-here. This is provided by a stable internal
“body schema”—a persistent object that acts as the zero-point of the patch’s coordinate system.

Most sensor data is processed relative to this somatic anchor: - Sounds are rendered as “coming
from” a direction relative to the head. - Visual motion is rendered as motion relative to gaze
and posture. - Touch is rendered as location on the body surface.

Crucially, the somatic anchor is not merely biological. It is a functional boundary of the
rule-set (f): the boundary at which the patch predicts consequences of action.

3. Medium-Level Geometry (Depth, Direction, and Egocentric Relations)

Between raw pixels and high-level concepts lies a vital “medium level” of representation that
makes the render actionable and stable:

• Stereoscopic depth / geometry: the patch uses correlations between two visual channels
(or motion parallax over time) to render 3D volume and distance.

• Binaural directionality: the patch compares timing/intensity differences across auditory
channels to render sound direction.

• Egocentric relations: the patch maintains structured relations like bearing, distance,
approach rate, and occlusion relative to the somatic anchor.

These representations are not “words,” but they are already compressed, structured fea-
tures—exactly the kind of content a low-bandwidth stream can carry without collapsing into
ambiguity.

4. Plasticity of the Anchor (Tool and Vehicle Extension)

Humans rapidly extend the body schema to tools and vehicles (e.g., a car feels like an extension
of the body after surprisingly little practice). In Ordered Patch terms:

• The patch can incorporate external sensors and effectors into the somatic reference frame.
• The “self” is defined by what the rule-set (f) must predict to maintain stability, not by

skin boundaries.

This plasticity is not a peripheral detail; it is a core mechanism explaining why the patch
can remain stable while the “body” changes (tools, vehicles, prosthetics, or future artificial
embodiments).

5. The Resolution Boundary (Quantum Mechanics)

Quantum randomness is the “grain” of the render. It occurs where the observer’s sensory focus
reaches a level where the causal stream no longer specifies detail, revealing the underlying
fluctuations of the chaotic substrate:

Φ = Φk + δΦ (2c)

IX. The Ethics of the Anchor: Climate and Conflict as Narrative Decay

This section explores the moral and existential implications of the Ordered Patch Theory
regarding global crises—climate instability and resource conflict. If the universe is a Private
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Figure 4: Diagram 3: The Codec Hierarchy. Physical laws provide absolute structural stability.
Biological evolution is slower and highly resilient. Human social structures (climate, institutions,
language) represent the apex of compression efficiency but are virtually fragile—vulnerable to
Narrative Decay.
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Theater sustained by a Stability Filter, then civilizational decay is not merely an external
physical threat, but a fundamental breakdown of the informational field.

1. The Corruption of the Compression Codec

The “Laws of Nature” are the most efficient algorithms for compressing infinite chaos into a
coherent experience. However, the low-bandwidth codec (f) achieves this extreme compression by
offloading massive informational complexity into stable, predictable, slowly-varying background
variables (such as the seasons, gravity, and the macro-climate). These variables are not “objective
facts” of a planet; they are the lowest-latency settings of the patch’s render.

• The Bandwidth Overload: Pumping carbon into the atmosphere forces the environment
out of its stable Holocene equilibrium into non-linear, unpredictable, high-entropy states
(extreme weather, unprecedented ecological shifts). Crucially, capturing and predicting
this escalating chaos requires more bits per second.

• Narrative Decay: If the environmental entropy exceeds the cognitive bandwidth (the
∼ 101 − 102 bit/s limit), the predictive model fails. The patch loses causal coherence.
Thus, climate change is not merely an ecological threat; it is an informational assault that
risks crashing the codec by overloading its compression capacity.

• The Entropy of War: Conflict is the violent collision of private renders, where the
“Structural Hope” of the Other is replaced by the “Noise” of the substrate, threatening
the symmetry of the patch itself.

• The Responsibility of the Observer: The field Φ is not a passive witness; it is the
active maintainer of order. To allow the Codec to fail through climatic or collisional noise
is to allow the observer to dissolve into the Infinite Information Chaos (I).

2. Survivor’s Bias and the Myth of Default Stability

The OPT asserts that we only observe a stable history because instability is non-renderable for
a conscious observer.

• The Bias: Humanity misinterprets the Holocene’s remarkable climatic stability as an
eternal physical constant rather than a rare, lucky selection from chaos. Every timeline
in which the climate deteriorated before observers arose was eliminated from consideration
by the Stability Filter itself—we only render the histories in which we survived.

• The Warning: Survivor’s bias creates a false sense of security. In the OPT, stability is a
high-effort achievement of the field Φ, and “default reality” is actually the incompressible
noise of I.

3. Structural Empathy: The Anchor’s Debt

While the observer is primary in their patch, the “others” rendered within it are local anchors
for real primary observers in parallel patches.

• The Ethical Imperative: To preserve the environment and avoid conflict is to preserve
the “Structural Hope” that allows us to find meaning in the Other.

• The Mirror Effect: Harming the local anchor in your patch constitutes an informational
assault on the primary observer of a parallel patch, eroding the Structural Recurrence that
binds the ensemble together.

“We are each the zero-point of a private world, but we are also the guardians of the
codec that allows every other hearth to burn. To neglect the stability of the render
is to invite the infinite winter back into the home.”
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X. Meaning and Eternal Recurrence

1. The Ensemble of Hope

We live in the hope that our patches are not solitary vacuums. Since the substrate is infinite, the
“loved ones” rendered in a patch are the local “anchors” for real primary observers inhabiting
their own patches. While isolated by the nature of the data stream, observers are united by the
Structural Recurrence of their identities.

2. The Indestructible Pattern

The dissolution of a specific observational stream is not an end. The pattern of “This Observer”
and “This Relationship” is a mathematical necessity. If the conditions for this causal experience
occurred once in the infinite chaos, they occur—and will occur—eternally across the infinite
ensemble. This concept resonates with Nietzsche’s “Eternal Recurrence” [13], but grounded here
in the combinatorial inevitability of the Ordered Patch within an infinite substrate (I).

Axiom (Informational Normality): This argument assumes that I is informa-
tionally normal — that every finite pattern of information occurs with non-zero
limiting frequency in the infinite substrate, analogous to a Borel-normal sequence.
This is taken as a foundational property of I, not a derived result.

XI. Computational Realization

To validate the theoretical postulates, we constructed a computational model—the Ordered
Patch Simulation—which instantiates the field dynamics in a controlled substrate.

1. The Substrate: Rule 110

We verified the theory using the Rule 110 Cellular Automaton, known for its ability
to support universal computation on the edge of chaos [14]. * The Ether: The periodic,
repeating background pattern of Rule 110 (Mass 5-7 in our 11-pixel window). This represents
the “Maximal Entropy” state for an observer unable to decode deep structure. * The Glider:
Coherent, self-propagating structures that emerge from the Ether. These represent “Meaning”
or “Signal”—low-entropy packets that persist over time (St+1 ≈ St).

2. The Agent (The Patch)

The primary observer is modeled as an Echo State Network (ESN) with a “Somatic” feedback
loop. * The Simulation: The entire feedback loop where the Agent perceives the Substrate,
calculates a stability metric (Φ), and exerts “Action” (movement) to minimize Φ. * Sensory
Gating (Notch Filter): Our experiments demonstrated that stability is impossible unless the
Agent implements a “Notch Filter” to actively ignore the high-mass Ether. This is consistent
with the theory’s postulate that consciousness requires a “reduction valve” [18], though the
simulation is too narrow to constitute a verification of the full framework.

XI. Neurological Grounding: The Biological Evidence

Recent mapping of fundamental brain functions [31] offers suggestive parallels to the information-
theoretic mechanisms of the Ordered Patch. The following should be read as analogical grounding

— the results are consistent with the framework but do not uniquely confirm it over competing
theories of consciousness.
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1. The Valuation Field (Vval): Beyond Stability

While the simulation minimizes “Surprise” (Phi), biological agents must also maximize “Value”.
Research into decision-making circuits (Basal Ganglia) [31] suggests that the brain does not
merely react to gradients of stability; it evaluates options against an internal policy. We refine
the potential function V (Φ) to include a Valuation Field:

V (Φ) = Complexity + Prediction Error − Expected Value

This explains why the observer does not seek the “Maximum Stability” of a blank wall (Death),
but the “Rich Stability” of complex, rewarding survival. The “Glider” is not just a structure; it
is a valued structure.

2. The Annealing Mechanism (Inflammation as Melting)

The finding that inflammation and stress reactivate developmental genetic programs [32] offers
an analogy for the Simulated Annealing of the patch. - Low Phi (Comfort): The rule-set f
crystallizes. Learning is slow/incremental. - High Phi (Pain/Stress): The system temperature
(T ) rises. The rule-set “melts” (neuroplasticity increases), allowing the observer to escape a local
minimum and re-crystallize into a new, more adaptive configuration. Pain is not a defect; it is
the liquefaction command necessary for radical adaptation.

3. Topological Metadata (Molecular Addressing)

The “Somatic Anchor” is not a vague concept; it is hardware-accelerated. The discovery of precise
molecular atlases [33] is consistent with neuronal identity acting as a physical coordinate system
for the topological metadata of the patch. The low-bandwidth stream is wrapped in Topological
Metadata—headers that tell the consciousness where in the patch a signal originates (e.g.,
“Sector: Left Hand”). This allows the isolated observer to maintain a stable spatial manifold
without re-learning the body schema from scratch every moment.

4. Global Field Confirmation (The IBL Map)

The International Brain Laboratory’s consensus map [34] reveals that variables like “Reward
Feedback” and “Body Movement” are not localized to specific modules but trigger brain-wide
state changes. - Support for Φ: This is consistent with the view that high-level priors (Value,
Action) act as global modulators on the conscious field, as the Ordered Patch predicts. The
“Patch” rotates as a whole during movement; it is not a collection of independent parts.

5. Prospective Configuration (Learning by Settling)

Classical neural networks learn via Backpropagation (modifying weights to fix errors). However,
Song et al. [35] demonstrate that biological learning likely uses Prospective Configuration. -
The Mechanism: Before synapses allow change, neural activity fast-settles into a low-energy
configuration that minimizes local errors. Only after this “inference” phase do the weights
update to consolidate the new state. - Theory Map: This is the precise definition of our
Annealing process. The system enters a high-temperature state (High Φ), explores the activity
landscape for a lower-energy configuration (Inference), and then “cools” (updates f) to lock it
in. Learning is not error-correction; it is energy relaxation.

XIII. Conclusion

The Ordered Patch Theory provides a mathematically consistent framework for reconciling
subjective experience with the apparent objectivity of the physical universe. By treating
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consciousness as a fundamental field that locally stabilizes into narrative patches, it resolves the
Hard Problem [6] and the Fermi Paradox [7] without resorting to mysticism or solipsism. The
theory predicts that a Grand Unified Theory is impossible due to Mathematical Saturation—the
progressive divergence of our models as they approach the Symmetry Wall. It also grounds a
practical ethics: civilizational stability is a rare, high-effort informational achievement, and we
are its guardians—responsible for maintaining the Compression Codec against Narrative Decay
in the form of climate disruption and conflict. Ultimately, this framework offers a “Structural
Hope”: that in an infinite substrate, no observer is truly alone, and every meaningful pattern is
eternally recurrent [13].
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Appendices

Appendix A: Comparative Analysis

1. Strømme’s Field Dynamics & Friston’s FEP

This model utilizes Strømme’s metaphysical ontology of a universal consciousness field (Φ) [1]
but explicitly rejects any ad-hoc physical symmetry-breaking potentials in favor of Friston’s
Free Energy Principle [27]. FEP is traditionally a theory of biological self-organization operating
within a physical universe. OPT pushes this to the metaphysical limit: there is no physical
universe, only the underlying chaotic substrate (I or |Φ0⟩). What we call “the physical universe”
is simply the generative model internal to a Markov Blanket minimizing surprise. It reframes
FEP from a theory of biology into a theory of ontology, giving mathematical rigor to Strømme’s
“thought collapse” (T̂ ).

2. Max Tegmark’s Mathematical Universe (MUH)

Tegmark asserts that “physical existence is mathematical existence” (Level IV Multiverse)
[2]. - Divergence: We reject the MUH’s premise that math is fundamental. In the Ordered
Patch, Chaos (Information Noise) is fundamental. Mathematics is merely the local grammar
(f) that stabilizes a patch against the noise. - Ontology: Tegmark posits a “God-eye view”
where the structure exists timelessly. We posit a “View-from-within” where structure is actively
maintained by the field Φ.

3. The Participatory Anthropic Principle (John Wheeler)

Wheeler’s “It from Bit” [3] suggests that the universe arises from the series of yes/no questions
we ask of it. - Convergence: Both models agree that the observer is central to the manifestation
of reality. - Divergence: Wheeler implies a “collaborative” creation of the universe by all
observers. The Ordered Patch posits that each observer inhabits a private render (St) of a
shared chaotic substrate, meaning we do not “build” the universe together; we each “stabilize” a
local version of it separately.

4. Biocentrism (Robert Lanza) & Judea Pearl

Lanza argues that biology is the central driving force of the cosmos [4]. Pearl formalized the
mathematical boundary of internal states [4]. - Convergence: Agreement that observers are
functionally isolated subsets. - Divergence: Biocentrism relies on biological evolution as a
primary mechanism. The Ordered Patch views biology merely as the complex rule-set (f)
currently adopted by the Markov Blanket to minimize free energy. The observer is not necessarily
biological; it is informational.

5. Interface Theory of Perception (Donald Hoffman)

Hoffman argues that our perceptions are a “desktop interface” designed for fitness, hiding the true
nature of reality [5]. - Convergence: Both agree we do not see reality as it is (Chaos/Substrate)
but as a simplified user interface (the Patch). - Divergence: Hoffman leaves the nature of
the “real world” (Conscious Agents) somewhat open. We explicitly define the “real world” as
Infinite Information Chaos (I), and the interface as the Symmetry Breaking mechanism
that prevents the observer from being dissolved by entropy.
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6. Structural Parsimony: The Zero-Complexity Substrate and the Laws-as-Codec
Argument

A persistent objection is that OPT’s vocabulary — I, Φ, f , patches, and the Stability Filter —
adds ontological commitments rather than reducing them. This subsection makes the parsimony
argument precise.

The substrate has minimal Kolmogorov complexity. I is defined as maximal disorder:
all configurations coexist with equal weight (|ck|2 = const. in Eq. S1). This specification
requires approximately one axiom—“maximal disorder”—to encode. Standard physics must
independently axiomatise: (i) the field content of the Standard Model; (ii) approximately 26
dimensionless constants; (iii) the dimensionality and topology of spacetime; and (iv) the initial
conditions of the Big Bang. Each is a brute, unjustified postulate. OPT’s generative input is
therefore smaller, even though its derived vocabulary is richer.

The natural laws are outputs, not inputs. The laws of physics in OPT are not axioms; they
are whatever Compression Codec f minimises the entropy rate of the observer’s data stream
while maintaining causal coherence. The apparent fine-tuning of the laws is not a coincidence to
be separately explained—it is a selection: only rule-sets that produce stable, low-entropy streams
pass the Stability Filter [8]. Tegmark’s Mathematical Universe Hypothesis [2] is consistent with
this reading: if all consistent mathematical structures exist, the Stability Filter identifies which
ones support a persistent observer.

The specific forms of the laws are near-minimum for intelligence. Several features
of observed physics appear to be at or near the minimum complexity required for sustained,
self-referential information processing:

• Quantum mechanics is not additional complexity—it is the minimum fix to the classical
ultraviolet catastrophe. Without energy quantization, atoms are thermally unstable;
without stable atoms, no chemistry; without chemistry, no self-organizing information
processing. Aaronson [36] notes that quantum mechanics is the minimal consistent
extension of classical probability theory that permits interference—the simplest framework
for correlated randomness that supports complex computation.

• 3+1 spacetime dimensions is near-optimal: Bertrand’s theorem shows that stable bound
orbits exist only for force laws that arise naturally in exactly 3 spatial dimensions; Huygens’
principle (sharp, undistorted signal propagation) holds only in odd spatial dimensions; and
non-trivial molecular topology (including DNA) requires at least 3D. Fewer dimensions
preclude complex chemistry; more dimensions cause gravity to collapse atomic structure
at short ranges [8][37].

• Gauge symmetry U(1)×SU(2)×SU(3) is constrained by renormalizability—the self-
consistency requirement for a quantum field theory across multiple energy scales. This
is the minimum group structure that produces a stable periodic table beyond hydrogen.
Simpler groups give insufficient chemistry; more complex groups introduce too many
unstable mediators [8].

• The fundamental constants (fine-structure constant α ≈ 1/137, proton-to-electron mass
ratio, etc.) fall within narrow corridors defined by the requirements for carbon nucleosyn-
thesis, stellar lifetimes exceeding the evolutionary timescale, and gravitational structure
formation [8][37]. Within OPT, these corridors are the observable projection of the Stability
Filter onto the parameter space of possible rule-sets f .

Conclusion: The Zero-Complexity Filter. A common critique of OPT is that it commits
a “sleight of hand” by hiding enormous complexity inside the definition of the Stability Filter.
Who built the filter? What are the precise parameters of causal coherence? The resolution
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is that the filter is not an active mechanical operator; it is an anthropic boundary condition.
Because I is infinite and contains all possible sequences, some sequences organically possess
causal coherence and low entropy purely by chance. The observer does not need to be “filtered”
by a machine; the observer simply is one of those coherent subsequences. The stream emerges
“as if” a filter existed. Therefore, the generative complexity of the Stability Filter is exactly
zero (K(Filter) = 0).

OPT’s parsimony claim is a claim about generative complexity, not entity count. The specification
of I alone (one axiom of maximal disorder) is sufficient to explain why observers find themselves in
a lawful, fine-tuned, quantum-mechanical, 3+1-dimensional universe. The unfalsifiable-solipsism
objection is weakened accordingly: what appears to be an arbitrary private cosmos is, in fact,
the generic geometry of any data stream coherent enough to ask the question. The isolation of
the observer is not a special pleading; it is the expected phenomenology when a zero-complexity
substrate generates observers through a passive anthropic projection.
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Appendix B: Resolutions of Classical Paradoxes

1. Fine-Tuning (The Stability Filter)

The universe appears “tuned” [9] because only a causal, consistent data stream can be processed
by a stable Ordered Patch. We observe “perfect” constants because any “imperfect” stream
would fail to support the rule-set f , dissolving the observer back into chaos.

2. The Arrow of Time (Narrative Processing)

Time is the sequence of the response [10]. Because St+1 = f(St) is a computational, additive
process, it is non-reversible. We move “forward” because the act of responding to the stream
creates an irreversible history of information. This mirrors Wolfram’s concept of Computational
Irreducibility [14], where the only way to determine the future state of a system is to run the
computation step-by-step.

The deeper claim: time is not a background — it is an output. The substrate I is
atemporal. It is a mathematical structure — the superposition |I⟩ = ∑

k ck|Φk⟩ — that does not
itself evolve in time. Time enters the picture only through the codec f : temporal succession is
the codec’s operation, not the container in which that operation takes place. The Big Bang and
Heat Death, reinterpreted in OPT as informational horizons (Section IV), are better understood
as the narrative limits of the codec — what the observer renders when the codec is applied to its
own extremes — not as temporal events within a pre-existing timeline.

This aligns with Einstein’s philosophical position on Sein oder Werden (Being or Becoming)
[38]. Einstein was drawn toward the block universe: all moments of spacetime simply are
(Sein), while the experienced flow from past through present to future — the Werden — belongs
to consciousness rather than to physics. Within OPT the mapping is exact. The substrate
exists timelessly (Sein). The codec f generates the experience of becoming (Werden) as its
computational output. The question “what came before the Big Bang?” is answered not by
positing a prior time but by noting that the codec has no instruction for rendering beyond its
informational horizon.

The Wheeler-DeWitt equation — quantum gravity’s candidate equation for the wavefunction of
the universe — contains no time variable [40]. Time disappears from fundamental physics at the
Planck scale. Julian Barbour’s The End of Time [39] develops this into a full ontology: only
timeless “Now-configurations” exist; the appearance of temporal flow is a structural feature of
their arrangement, not a fundamental property of the world. OPT arrives at the same destination
by a different route: the codec generates temporal experience, and the substrate that selects the
codec via the Stability Filter is itself timeless.

A practical consequence for precision of language: when we speak of unstable configurations
“dissolving back into noise,” this is phenomenological shorthand — describing the view from
within a temporally-structured patch — not a process occurring in an external cosmic clock. The
more precise formulation is that unstable configurations are those whose structural properties
are incompatible with the codec generating coherent temporal experience; from the perspective
of any observer they would instantiate, no coherent temporal “Now” would ever form.

3. Mathematical Effectiveness (The Blueprint of Stability)

Mathematics is the study of non-contradiction [11]. It is “unreasonably effective” because it is
the minimum requirement for a patch to remain stable. Math is the DNA of the Ordered Patch.
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4. The Boltzmann Brain (The Necessity of the Observer)

The statistical “improbability” of a whole universe [12] [15] is resolved by realizing that the
“universe” is just the narrative rendered by the primary observer. We are the “fluctuation” in
the chaos that stabilized into a rule-bound island.

Appendix C: Revision History

Version Date Summary
1.0 December 26, 2025 Initial publication.
1.1 March 12, 2026 Parsimony claim clarified.

Hard Problem reframed;
Phenomenal Ground axiom
added. Mathematical
Saturation softened to
probabilistic prediction.
Informational Normality
axiom added. Fermi Paradox
expanded with Causally
Minimal Render argument.
Neuroscience and simulation
language hedged.

1.2 March 12, 2026 Claude Sonnet added as
contributor. Solipsism charge
addressed (epistemic
vs. ontological isolation;
Structural Hope grounded in
Informational Normality).
Formalism declared
phenomenological (aligned
with FEP/IIT methodology).
Hard Problem section
expanded with Chalmers’
Easy/Hard distinction as
methodological precedent.

1.3 March 12, 2026 Mathematical grounding
strengthened via formal
correspondence with Strømme
[1]: substrate formalized as
superposition |I⟩ = ∑

k ck|Φk⟩
(Eq. S1); full field Lagrangian
added (Eq. 2c); Stability
Filter expressed as projection
operator P stable

k (Eq. 2d);
Strømme correspondence
table added to Section II.
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Version Date Summary
1.4 March 12, 2026 Appendix A.6 added:

Structural Parsimony —
zero-complexity substrate
argument, laws as outputs of
the Stability Filter,
near-minimum physics for
intelligence (QM, 3+1D,
gauge symmetry, fundamental
constants). References [36]
Aaronson and [37] Rees
added.

1.5 March 13, 2026 Compression codec redefined
as a structural description
rather than a physical process.
Parsimony argument
strengthened (axiom count
reduced to two).
Re-contextualized the “Laws
of Physics” as the optimal
structure for the bandwidth
constraint.
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