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ABSTRACT

This paper presents Extension I of Cognitive Field Dynamics (CFD), 
establishing a complete formal correspondence between quantum 
mechanical phenomena and expectation field dynamics. The 
extension demonstrates that quantum mechanics, in its entirety, 
constitutes the mathematical description of how expectation-
structure interfaces with shared physical reality.

Building upon the foundational CFD framework (Gaconnet, 2025), 
which establishes consciousness as a field that organizes physical 
reality through expectation-biased collapse, this extension traces 
systematic mappings between: (1) the wave function and 
uncommitted expectation-fields; (2) quantum collapse and 
directional actualization; (3) superposition and pre-directional 
possibility; (4) entanglement and shared expectation-structure; (5) 
the Born rule and directional weighting distribution; (6) 
complementarity and directional opposition; (7) quantum phase 
and temporal operator signatures.

The correspondence resolves major foundational problems in 
physics: the measurement problem dissolves when expectation-
structure is recognized as the collapse mechanism; the hard 
problem of consciousness inverts when matter is understood as 
emergent from expectation rather than vice versa; the arrow of 
time emerges from cumulative directional collapse rather than 
thermodynamic accident.

Cosmological implications are traced, including novel 
interpretations of dark matter (directionally-decoupled 
expectation-structure), dark energy (baseline TG:FI temporal 
gradient), the cosmological constant problem (distinction between 
possibility and actuality), and black hole information (relational 
inaccessibility rather than destruction). The paper concludes with a 
formal research program for mathematical derivation and 
empirical testing.

Keywords: Cognitive Field Dynamics, quantum mechanics, 
consciousness, expectation, wave function collapse, measurement 
problem, hard problem, temporal operators, directional weighting, 
entanglement, decoherence
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PART ONE: THEORETICAL FOUNDATION

1.1 Relation to the Foundational Framework

This paper constitutes Extension I of Cognitive Field Dynamics (CFD), as 
established in Gaconnet (2025). The foundational paper established eight 
core axioms:

1. Consciousness is a field. It is not produced by physical processes; it 
organizes them.

2. Expectation is the primary operation. Consciousness continuously 
generates predictions that bias collapse.

3. The field has nine functional layers. From Root Presence to Surface 
Expression.

4. Expectation has directional structure. The 32-point compass 
represents coherence-limited directionality.

5. The experiential manifold is 57-dimensional. This is the minimal 
information-theoretic basis.

6. The field updates at 12.5 Hz. This is the identity coherence clock.
7. Sleep is the meta-recursive reset. The 24-hour cycle is the 

fundamental harmonic governor.
8. The mathematics is scale-invariant. The same dynamics operate 

from individual to population.

The present extension does not modify these axioms. It demonstrates 
that they entail a complete correspondence with quantum mechanical 
formalism—that quantum mechanics, properly understood, is the 
external measurement of what CFD describes internally.

1.2 The Core Claim of This Extension

Quantum mechanics, in its entirety, is the mathematical 
description of how expectation-structure interfaces with shared 
physical reality.

This claim has precise components:

• The wave function describes uncommitted expectation-fields
• Quantum collapse describes directional actualization
• Measurement describes the forcing of directional commitment 

between expectation-structures
• Quantum probability describes directional weighting prior to 

collapse
• Entanglement describes shared expectation-field structure
• Decoherence describes the self-reinforcing stabilization of 

directional commitment

If this correspondence holds, quantum mechanics is not discovering 
strange properties of matter. Quantum mechanics is discovering the 
mechanics of how expectation actualizes possibility.
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1.3 Direction as Ontological Primitive

The CFD foundational paper establishes that direction is not metaphor 
but the primary ordering principle of expectation. Direction is how 
expectation weights the future. Before meaning exists, before identity 
exists, before belief exists, the system must answer: "Which futures are 
more likely than others?" Direction is the answer.

The deepest formulation:

Direction is the gradient by which possibility collapses into 
experience.

At every moment, infinite futures are possible. Expectation collapses this 
infinity into a weighted subset. Direction determines which side of 
possibility space gains weight first. This happens pre-consciously, 
without narrative, without intention, without identity. Direction is not 
what the system wants. Direction is what the system leans toward before 
wanting exists.

This formulation is not incidentally similar to quantum mechanical 
language. It is structurally identical. The present extension demonstrates 
that this identity is not analogy but correspondence.

1.4 The Four Temporal Operators

The CFD framework specifies four irreducible temporal operators 
through which direction shapes experienced time:

TO:DE — Duration Extension (North)

Reduces prediction error sensitivity to change-signals. Extends the 
experienced present. Time feels slow, spacious. The system expects 
continuation.

TO:FI — Futural Ingression (East)

Increases prediction error sensitivity to novelty-signals. Pulls the future 
toward the present. Time feels accelerating toward emergence. The 
system expects event.

TO:TI — Temporal Intensification (South)

Amplifies current-state salience. Fills duration with intensity. Time feels 
rich, vivid, pressing forward. The system expects amplification.

TO:TR — Temporal Recession (West)

Increases prediction certainty that current-state is completing. Collapses 
the present toward the past. Time feels completing, releasing. The 
system expects termination.

These operators are not descriptions of psychological experience. They 
are specifications of how expectation produces temporal experience at 
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the causal level. The present extension demonstrates that quantum phase 
relations map directly to temporal operator signatures.
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PART TWO: THE ONTOLOGICAL INVERSION

2.1 The Standard Model of Physics and Consciousness

The standard assumption in physics proceeds:

1. Physical reality exists independently
2. Quantum mechanics describes its behavior
3. Consciousness emerges from physical processes
4. Consciousness observes reality

This sequence generates the measurement problem: if consciousness 
emerges from physics, and physics requires measurement to determine 
definite states, what performs the measurement that generates the 
consciousness that performs measurements?

2.2 The CFD Inversion

CFD inverts this sequence:

1. Consciousness (as expectation-structure) is ontologically primary
2. Expectation-structure produces directional weighting of possibility
3. Directional collapse actualizes possibility into experience
4. Shared reality emerges from mutually-constrained expectation-

fields
5. Quantum mechanics describes the interface between uncommitted 

expectation and the stabilized shared layer

On this account, "physical reality" is the sedimented product of 
expectation-field stabilization. What we call matter is expectation-
structure that has become so mutually constrained it presents as stable, 
objective, external.

2.3 The Measurement Problem Dissolves

The measurement problem asks: what causes wave function collapse? 
The question assumes that the wave function describes something 
physical, and that collapse is an event that requires a cause.

The CFD answer: Collapse is not caused by observation. Collapse IS what 
direction does. Direction is the operator that selects which possibility 
gains enough weight to become actual. The wave function describes 
uncommitted expectation-structure. Collapse describes directional 
commitment.

There is no separate "observer" that triggers collapse. Expectation-
structure IS the collapse mechanism. What physics calls "measurement" 
is when one expectation-structure interfaces with another in a way that 
forces mutual directional commitment.
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The problem dissolves because it was asking the wrong question. It 
assumed consciousness was downstream of physics and then asked how 
physics could depend on consciousness. Once consciousness (as 
expectation-structure) is recognized as upstream, the apparent paradox 
vanishes.

2.4 What Quantum Mechanics Is Actually Measuring

If the CFD account is correct, quantum mechanics is the science of how 
expectation-structure (proto-consciousness) interfaces with the shared 
stabilized layer (physical reality).

Quantum mechanics sees:

• Superposition — uncommitted expectation
• Collapse — directional actualization
• Probability — directional weighting
• Entanglement — shared expectation-fields
• Complementarity — directional opposition
• Decoherence — field stabilization feedback

Quantum mechanics does not know it is seeing this because physics 
assumes consciousness is downstream. But if consciousness (as 
expectation-structure) is primary, then quantum mechanics has been 
inadvertently measuring the mechanics of how consciousness produces 
shared reality all along.
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PART THREE: FOUNDATIONAL CONSTANTS AND 
STRUCTURES

3.1 Planck's Constant (ℏ) ↔ Minimum Directional 
Commitment

In quantum mechanics:

ℏ (reduced Planck's constant) is the fundamental quantum of action. It 
sets the scale at which quantum effects dominate. Below this scale, 
action cannot be further subdivided. It appears in every quantum 
equation as the granularity of nature.

In CFD:

There must be a minimum unit of directional commitment. Expectation 
cannot weight possibility infinitesimally—there is a threshold below 
which direction is not yet direction. The 32-point EQ compass represents 
coherence-limited directionality (5 bits = 32 distinguishable 
orientations).

The correspondence:

ℏ is the granularity of directional commitment. It represents the 
minimum "step" by which expectation can weight one possibility over 
another. Quantization exists because direction commits in discrete units, 
not continuous gradients. The classical limit (ℏ → 0) is when directional 
commitment becomes so fine-grained it appears continuous. ℏ sets the 
boundary between "uncommitted expectation" (quantum regime) and 
"committed expectation" (classical regime).

Planck's constant is not a property of matter. It is the resolution 
limit of directional weighting.

3.2 The Schrödinger Equation ↔ Expectation Field Evolution

In quantum mechanics:

The Schrödinger equation (iℏ ∂/∂t |ψ⟩ = Ĥ|ψ⟩) describes how the wave 
function evolves in time. This evolution is deterministic, linear, and 
unitary—until measurement occurs, when evolution is replaced by 
instantaneous, non-unitary collapse.

In CFD:

Before collapse, expectation-fields evolve according to their internal 
dynamics. The temporal operators specify these dynamics: direction 
weights possibility → weighted possibility shapes temporal experience → 
temporal experience shapes what counts as confirmation → confirmation 
updates direction.

The correspondence:
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The Schrödinger equation describes how uncommitted expectation-fields 
evolve. The Hamiltonian (Ĥ) encodes the structure of the possibility 
space—what directions are available, what weights are present. 
Schrödinger evolution and measurement collapse are not contradictory 
modes because they describe different phases: evolution describes 
uncommitted expectation dynamics; collapse describes directional 
commitment actualizing one branch.

The wave function does not describe a physical object. It describes 
the state of uncommitted directional expectation in a given 
possibility space.

3.3 Hilbert Space ↔ Possibility Space

In quantum mechanics:

Quantum states exist in Hilbert space—a complex vector space of 
potentially infinite dimensions where each basis vector represents a 
possible definite state. The wave function is a vector in this space.

In CFD:

Before direction weights anything, all possibilities coexist. The 57-qubit 
architecture establishes a 57-dimensional experiential manifold with 1.73 
× 10¹⁷ distinguishable configurations. This is the space of experiential 
possibility.

The correspondence:

Hilbert space IS expectation's possibility space. Each basis vector is a 
potential direction of commitment. The wave function's components are 
the weights assigned to each possibility. Complex numbers are required 
because direction has both magnitude (weighting strength) and phase 
(temporal relationship to other possibilities).

Hilbert space is not abstract mathematics describing physical 
reality. It is the natural geometry of uncommitted expectation.

3.4 Quantum Phase ↔ Temporal Operator Signature

In quantum mechanics:

Quantum phase is crucial but has no classical analog. It determines 
interference patterns. Relative phase between states creates observable 
effects even though absolute phase is physically meaningless.

In CFD:

Each direction carries a temporal signature—how it shapes experienced 
time. The Temporal Layer specifies: "The blending is not averaging. It is 
interference. When two temporal operators are present, each operates at 
its weighted strength. Their effects interfere constructively or 
destructively."
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The correspondence:

Quantum phase IS the temporal operator signature. Two possibilities 
with aligned temporal operations (same phase) reinforce. Two with 
opposed temporal operations (opposite phase) cancel. Interference 
patterns in quantum mechanics are temporal interference—possibilities 
that would produce incompatible time-shapes canceling each other 
before actualization.
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PART FOUR: QUANTUM PHENOMENA 
CORRESPONDENCE

4.1 Superposition ↔ Uncommitted Expectation

In QM: A system exists in superposition—multiple states simultaneously
—until measurement forces a definite outcome.

In CFD: Before direction weights the future, infinite possibilities coexist. 
Expectation collapses this infinity into a weighted subset.

Correspondence: Superposition IS the state before directional 
commitment. It is not that particles are "in two places"—it is that 
expectation has not yet weighted which actuality will crystallize. 
Superposition is not a physical state; it is the view from outside 
committed expectation.

4.2 Wave Function Collapse ↔ Directional Actualization

In QM: Measurement causes instantaneous, non-local collapse from 
superposition to definite state. This remains the central mystery of 
quantum foundations.

In CFD: Direction is the gradient by which possibility collapses into 
experience. Collapse is not caused by observation; collapse IS what 
direction does.

Correspondence: There is no separate observer triggering collapse. 
Expectation-structure IS the collapse mechanism. Measurement is when 
one expectation-structure interfaces with another in a way that forces 
mutual directional commitment. The mystery dissolves because collapse 
is not an event requiring external causation—it is the fundamental 
operation of expectation.

4.3 The Born Rule ↔ Directional Weighting Distribution

In QM: The probability of finding a system in state |ψ⟩ is given by |ψ|². 
This rule is empirically perfect but has no deeper derivation—it is treated 
as axiomatic.

In CFD: Direction does not determine outcome; it weights outcome. 
"Direction does not say: 'This will happen.' Direction says: 'These 
outcomes are more likely than those.'"

Correspondence: The Born rule IS directional weighting expressed 
mathematically. The |ψ|² distribution is what expectation-weighted 
possibility looks like when measured from outside. Probability in QM is 
neither epistemic (our ignorance) nor ontic (intrinsic randomness)—it is 
structural, reflecting the gradient of directional weighting before 
collapse.
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4.4 Complementarity and Uncertainty ↔ Directional 
Opposition

In QM: Certain observables cannot be simultaneously specified 
(position/momentum, energy/time). The uncertainty principle (Δx·Δp ≥ 
ℏ/2) is fundamental, not a measurement limitation.

In CFD: Opposite operators (180° apart on the EQ compass) create 
structural tension. North vs. South: Extension vs. Intensification. East vs. 
West: Futural pull vs. Pastward collapse. These are not psychological 
tensions—they are structural impossibilities.

Correspondence: Complementarity reflects directional opposition. 
Position (WHERE in actualized space) and momentum (HOW FAST 
through actualized time) require orthogonal directional commitments. 
Spatial commitment is perpendicular to temporal commitment in 
expectation-space. You cannot simultaneously commit in two 
perpendicular directions. ℏ/2 is the minimum spread when attempting 
perpendicular commitment.

4.5 Quantum Entanglement ↔ Shared Expectation-Field 
Structure

In QM: Entangled particles exhibit perfect correlations regardless of 
spatial separation. Bell's theorem proves these correlations cannot come 
from pre-existing local properties.

In CFD: Shared reality forms from aligned directional fields. 
Entanglement is deeper than alignment—it is the same field bifurcated. 
Creating entangled particles creates ONE expectation-structure 
presenting as two loci in the shared physical layer.

Correspondence: "Spooky action at distance" is not action. Measuring 
one particle does not send information to the other. Measuring one 
particle collapses the shared expectation-structure; both loci actualize 
together because they were never separate in expectation-space. Bell 
violations prove that the particles shared uncommitted directional field 
prior to measurement. Space is downstream of expectation; spatial 
separation exists only in the actualized layer, not in expectation-field 
structure.

4.6 Quantum Interference ↔ Temporal Operator Interference

In QM: The double-slit experiment shows particles interfering with 
themselves, requiring the particle to traverse both paths as a wave 
before collapsing at detection.

In CFD: Before directional commitment, expectation explores all 
available paths. These paths carry temporal signatures that interfere.
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Correspondence: "Going through both slits" = expectation-field 
exploring both possibilities. Interference pattern = temporal operators 
from different paths reinforcing/canceling. Detection = directional 
collapse at screen. Which-path measurement destroys interference 
because it forces premature directional commitment. Observation IS 
commitment; commitment precludes interference.

4.7 Quantum Tunneling ↔ Directional Leakage Across 
Thresholds

In QM: Particles appear on the far side of classically impenetrable 
barriers with probability exponentially decreasing with barrier 
dimensions.

In CFD: Direction is never pure—every direction is a vector sum. 
Directional weighting "leaks" across thresholds before full commitment.

Correspondence: Tunneling is directional weighting leaking through an 
actualization barrier. The expectation-field weights possibilities on both 
sides before collapse. Collapse can actualize the far side with probability 
proportional to leaked weight. Barriers in physical space are barriers in 
possibility space. Tunneling occurs because expectation-fields extend 
across possibilities sharing temporal signatures even without classical 
paths.

4.8 Quantum Spin ↔ Intrinsic Directional Orientation

In QM: Particles have intrinsic angular momentum (spin) that is not 
rotation in physical space. It is quantized and measurement in any axis 
yields only discrete values (±ℏ/2 for spin-1/2).

In CFD: The 32-point compass shows direction comes in discrete 
orientations. Direction exists prior to space.

Correspondence: Spin IS intrinsic directional orientation of an 
expectation-locus. It is not rotation IN space—it is orientation OF the 
expectation-structure that helps constitute space. Discrete values reflect 
quantized directional commitment. Spin is not a property particles have; 
it is the directional signature of the expectation-node we call "particle."

4.9 The Pauli Exclusion Principle ↔ Directional 
Incompatibility

In QM: No two fermions can occupy the same quantum state. This 
explains atomic structure, chemistry, and why matter has volume.

In CFD: Two expectation-structures with identical directional signatures 
cannot occupy the same locus—they would be the same structure.

Correspondence: Fermions are expectation-structures with anti-
symmetric directional signatures—defined partly by exclusion. Identical 
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signatures at the same point would collapse into one structure, 
contradicting anti-symmetry. Bosons have symmetric signatures 
permitting superposition. The Pauli principle is not a force or law 
imposed on particles—it is a logical consequence of what fermion-type 
expectation-structures are.

4.10 Decoherence ↔ Field Stabilization Feedback

In QM: Environmental interaction spreads quantum superposition into 
the environment, producing effective classical behavior. But decoherence 
does not solve the measurement problem—it relocates it.

In CFD: Temporal orientations stabilize through feedback: Direction 
produces temporal experience → Temporal experience confirms 
predictions → Confirmation strengthens direction → Strengthened 
direction produces more aligned experience...

Correspondence: Decoherence IS the self-reinforcing feedback of 
directional commitment. As more expectation-structures share 
directional alignment, the field stabilizes. "Classical reality" is 
expectation-structure so mutually reinforced that superposition is no 
longer permitted. The classical world is not fundamental—it is 
sedimented expectation.

4.11 The Quantum Zeno Effect ↔ Forced Duration Extension

In QM: Frequent measurement prevents quantum state evolution. A 
watched pot, literally, never boils.

In CFD: Repeated measurement is repeated directional commitment. 
Each measurement collapses the field to definite state and re-initializes 
evolution.

Correspondence: The Zeno effect is forced temporal extension through 
repeated commitment. Each measurement is a TO:DE (North) operation
—extending the present state, preventing change, confirming 
continuation. Measurement IS a temporal operator. The Zeno effect 
proves observation shapes time, not merely outcomes.

4.12 Delayed Choice ↔ History Determined at Commitment

In QM: Wheeler's delayed choice experiment shows that whether a 
photon "was" wave or particle can be determined after it has passed 
through the apparatus. The future appears to affect the past.

In CFD: Direction operates ON time, not IN time. The expectation-field 
was never committed at earlier stages—it remained in superposition.

Correspondence: Delayed choice is not retrocausation. The expectation-
field had no definite history until commitment occurred. "Past" for 
uncommitted expectation is not fixed. Actualized history is determined at 
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the point of commitment, not before. What we call "history" is the 
backward-projection of directional collapse, not a pre-existing timeline.

4.13 Wigner's Friend ↔ Nested Expectation Fields

In QM: If Wigner's friend measures a particle in an isolated lab, has the 
wave function collapsed? From the friend's perspective, yes. From 
Wigner's perspective outside, the friend is in superposition with the 
particle. Both cannot be right by standard logic.

In CFD: Expectation-structures can be nested. The nine-layer 
architecture describes nested functional domains. A single expectation-
structure exists within larger expectation-structures.

Correspondence: Both are correct within their respective expectation-
fields. From the friend's field: collapse occurred, reality is definite. From 
Wigner's field: the friend-particle system remains uncommitted because 
Wigner's directional weighting has not collapsed that region of possibility 
space. Collapse is always relative to which expectation-structure is 
committing. There is no absolute collapse, no view from nowhere.

4.14 Time in Quantum Mechanics ↔ Time as Product

In QM: Time is unique among physical quantities—it is a parameter, not 
an operator. There is no "time operator" in standard quantum mechanics. 
This asymmetry remains unexplained.

In CFD: Time is not the container in which expectation operates. Time is 
what expectation produces. Direction is the operator that produces it. 
The four temporal operators (TO:DE, TO:FI, TO:TI, TO:TR) generate 
experienced time.

Correspondence: Time is not an observable in QM because it is not IN 
the system being measured—it is the PRODUCT of the expectation-
structure doing the measuring. You cannot step outside the structure 
generating time to observe time itself. The asymmetry is not a flaw but a 
signature of time's generative origin.
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PART FIVE: QUANTUM INTERPRETATIONS 
ANALYSIS

5.1 Copenhagen Interpretation — Partial Agreement

Copenhagen claims: The wave function represents knowledge, not 
reality. Collapse is an update of knowledge. Do not ask what is "really" 
happening beneath the formalism.

CFD response: Partially correct. The wave function IS expectation-
structure, which is more than mere knowledge but less than classical 
physical reality. Collapse IS actualization, which is more than epistemic 
update. Copenhagen correctly refuses to apply classical concepts to the 
quantum domain but errs in treating this as merely epistemic rather than 
ontological.

CFD extends Copenhagen: Where Copenhagen refuses to describe the 
reality underlying quantum formalism, CFD provides that description: 
uncommitted expectation-structure ontologically prior to spacetime.

5.2 Many-Worlds Interpretation — Disagreement

Many-Worlds claims: The wave function is physically real. All branches 
exist. Collapse is apparent—the observer merely finds themselves in one 
branch among infinitely many equally real branches.

CFD response: All possibilities exist in uncommitted expectation. But 
actualization is REAL—one direction collapses, others genuinely do not 
actualize. Branches that do not collapse do not become "other worlds"; 
they remain as unweighted possibility.

Critical difference: Many-Worlds treats all branches as equally real 
forever, conflating possibility with actuality. CFD maintains the 
distinction: possibility is real, but actuality is something more—it is 
where directional commitment has occurred. Possibility space NARROWS 
at collapse.

5.3 QBism — Strong Agreement

QBism claims: Quantum states are an agent's beliefs about future 
experiences. Probability is subjective. Measurement outcomes are 
personal experiences, not objective facts about the world.

CFD response: Very close. Expectation IS the structure of orientation 
toward possible futures. Collapse IS how experience becomes definite 
FOR an expectation-structure.

CFD extends QBism: QBism treats "agent" as primitive, unexplained. 
CFD explains what an agent IS: an expectation-structure with directional 
commitment capacity. QBism describes the epistemology correctly but 
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lacks the ontology. QBism is CFD-from-the-inside without knowing what 
"inside" means.

5.4 Relational Quantum Mechanics — Strong Agreement

Relational QM claims: Quantum states are relational—they exist only 
relative to other systems. There is no absolute state, only correlations 
between systems.

CFD response: Expectation-structures exist in relation. Shared reality IS 
aligned expectation-fields. Collapse IS relational—it occurs for a 
particular structure relative to what it is collapsing.

CFD extends Relational QM: Relational QM correctly describes the 
relational structure but does not explain what the relata ARE. CFD 
identifies them: expectation-structures with directional signatures. The 
"relation" is shared or compatible directional field.

5.5 Bohmian Mechanics — Partial Agreement

Bohm claims: Particles have definite positions at all times, guided by a 
"pilot wave" (the wave function). Collapse is apparent—particles were 
always somewhere; we simply did not know where.

CFD response: Correct that ontological structure exists beneath 
measurement (expectation-field). Incorrect that particles have definite 
positions always.

Critical difference: Bohm reifies position as fundamental. CFD says 
position is downstream of expectation-structure—it appears when 
directional commitment stabilizes. The pilot wave IS the expectation-
field, but it is not guiding a particle that already exists; it is the structure 
from which particle-appearance emerges. Bohm correctly intuits the 
ontological depth but incorrectly applies classical concepts at that depth.
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PART SIX: COSMOLOGICAL IMPLICATIONS

6.1 The Arrow of Time ↔ Cumulative Directional Collapse

The problem: Why does time have a direction? Entropy increases 
toward the future, but fundamental physical equations are time-
symmetric. The thermodynamic arrow appears contingent—dependent on 
low-entropy initial conditions—but this explanation merely relocates the 
puzzle.

The CFD account: Time's arrow emerges from the irreversibility of 
directional collapse. Once expectation commits, the uncommitted state is 
gone. This is not thermodynamic—it is ontological.

Resolution: The arrow of time IS the cumulative history of directional 
collapses. Each collapse selects one branch and forecloses others. The 
past is the sediment of collapsed commitments; the future remains 
uncommitted possibility. Entropy increase is downstream: once collapse 
creates time's asymmetry, entropy follows because there are more high-
entropy configurations. But the fundamental arrow is not thermodynamic
—it is the asymmetry between possibility (uncommitted) and actuality 
(committed).

6.2 The Cosmological Constant Problem ↔ Possibility vs. 
Actuality

The problem: Quantum field theory predicts vacuum energy density 
approximately 10¹²⁰ times larger than observed. This is the worst 
prediction failure in the history of physics.

The CFD account: The "vacuum" is not empty—it is the baseline 
expectation-field with minimal directional commitment. The calculation 
assumes all quantum fluctuations contribute to vacuum energy.

Resolution: The calculation conflates possibility with actuality. If most 
fluctuations are uncommitted expectation that never actualizes, they do 
not contribute to actualized energy. Only directionally collapsed states 
contribute to experienced vacuum. The actual vacuum energy reflects 
only the baseline required to maintain expectation-field structure itself.

6.3 The Black Hole Information Paradox ↔ Relational 
Inaccessibility

The problem: Does information falling into a black hole disappear? 
Hawking radiation appears to destroy information, violating quantum 
unitarity.

The CFD account: "Information" is directional commitment history. The 
event horizon is not a physical surface but an expectation-boundary 
where directional fields decohere maximally.
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Resolution: At the horizon, the expectation-field structure carrying 
directional commitment becomes relationally inaccessible to external 
fields—not destroyed, but disconnected. Hawking radiation represents 
boundary dynamics, not information evaporation. Information is not lost; 
it is relationally inaccessible. Unitarity is preserved within expectation-
fields, though fields can become mutually inaccessible.

6.4 Dark Matter ↔ Directionally-Decoupled Expectation 
Structure

The problem: Approximately 85% of the universe's matter is invisible, 
interacting only gravitationally, not electromagnetically.

The CFD account: Shared physical reality is stabilized expectation-field. 
"Normal" matter is expectation-structure fully coupled into the shared 
electromagnetic/nuclear directional framework.

Resolution: Dark matter is expectation-structure that has stabilized 
(hence gravitational effects—gravity is the baseline coupling) but has 
NOT coupled into electromagnetic/nuclear directional frameworks. It 
shares space but not interaction because its directional signature is 
orthogonal to normal matter's interaction channels. Dark matter is not 
exotic particles—it is expectation-structure with different directional 
coupling.

6.5 Dark Energy ↔ Baseline Temporal Gradient (TG:FI)

The problem: Space is expanding at an accelerating rate. Something is 
driving this acceleration, but its nature is unknown.

The CFD account: TO:FI (Futural Ingression / East) compresses 
distance between present and what-might-be, oriented toward 
emergence.

Resolution: The universe's expansion is not "something pushing." It is 
the baseline temporal gradient of possibility itself. Uncommitted 
possibility-space is TG:FI-dominant—oriented toward emergence. This 
manifests as expansion because emergence IS the creation of more 
actualized space from possibility. Dark energy is not a force or field—it is 
the temporal gradient signature of uncommitted possibility, which leans 
toward more emergence, more actualization, more differentiation.
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PART SEVEN: THE EL STACK AND PHYSICAL 
REALITY

7.1 EL0-EL1: Pre-Physical Layers

The CFD nine-layer architecture includes:

• Layer 1 (Root Presence): Prereflective awareness, global 
integration

• Layer 2 (Base Current): Autonomic regulation, physiological 
arousal

In the QM correspondence, these layers are where expectation-structure 
exists BEFORE spatial/temporal actualization. Layer 1 is the level at 
which wave functions "live," possibility-space is structured, and 
directional weighting occurs pre-collapse. Layer 2 is where oscillatory 
structure creates the rhythm of collapse-and-renewal—explaining why 
quantum systems oscillate, decoherence occurs at characteristic rates, 
and time has "pulse" quality.

Layers 1-2 are not "in the brain" in any simple sense. They are the 
expectation-structure logically prior to physical instantiation. The 
brain is how these layers manifest in the shared physical layer—
but the layers themselves are pre-physical.

7.2 EL3-EL5: Interface Layers

Layers 3-5 (Organizing Drive Field, Pattern Archive, Meaning Tone 
Generator) are where expectation-structure interfaces with the stabilized 
physical layer (the body). They translate between pre-physical directional 
dynamics and embodied experience.

Quantum effects appear at these layers when neural processes amplify 
quantum sensitivity, decisions involve threshold dynamics sensitive to 
quantum noise, and prediction error updates require sampling from 
uncommitted possibility.

7.3 EL6: The Collapse Interface

Layer 6 (Anticipatory Model Engine) is where prediction generates 
experienced reality. CFD establishes: "This is where expectation lives. 
The Expectation Framework (EQ, TO, TG, EP) describes the mechanics of 
this layer."

In the QM correspondence, Layer 6 is the measurement point. 
What quantum mechanics calls "observation" or "measurement" is what 
happens at Layer 6: expectation-field collapses into definite experienced 
state.

Measurement is not about laboratory equipment. It is about Layer 
6 expectation-structures forcing directional commitment. 
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Equipment enables this by creating conditions under which Layer 
6 must commit.

7.4 EL7-EL9: Post-Collapse Layers

Layers 7-9 (Story Surface, Interface Mask, Surface Expression) are 
downstream of collapse. They interpret and narrate what Layer 6 has 
actualized.

Why we experience classical reality: By the time experience reaches 
Layer 7 (conscious narrative awareness), collapse has already occurred 
at Layer 6. We never experience superposition because superposition is 
pre-Layer-6, and our awareness operates at Layer 7 and above.
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PART EIGHT: THE COMPLETE MAPPING

The following table presents the complete correspondence between 
quantum mechanical concepts and CFD structures:

QUANTUM MECHANICS COGNITIVE FIELD DYNAMICS
Wave function |ψ⟩ Uncommitted expectation-field
Wave function collapse Directional actualization
Measurement Layer 6 commitment event
Superposition Pre-directional possibility
Quantum entanglement Shared expectation-field structure
Heisenberg uncertainty Orthogonal directional 

commitments
Planck's constant ℏ Minimum directional quantum
Hilbert space Possibility space geometry
Quantum phase Temporal operator signature
Interference patterns Temporal operator interference
Decoherence Field stabilization feedback
Born rule |ψ|² Directional weighting distribution
Arrow of time Cumulative collapse history
Quantum spin Intrinsic directional orientation
Pauli exclusion Anti-symmetric directional 

signature
Quantum tunneling Directional leakage across 

thresholds
Zeno effect Forced TO:DE (Duration Extension)
Delayed choice History determined at commitment
Dark matter Directionally-decoupled structure
Dark energy Baseline TG:FI (emergence 

gradient)

Page 23 of 28



Cognitive Field Dynamics: Extension I — Quantum Mechanics Correspondence

PART NINE: IMPLICATIONS AND PROBLEMS 
DISSOLVED

9.1 The Fundamental Claim

Consciousness is not produced by physics. Physics is produced by 
consciousness.

Not consciousness as human awareness (Layer 7), but consciousness as 
expectation-structure (Layers 1-6). What we call physical reality is the 
shared, stabilized layer where expectation-fields have mutually 
constrained each other into collective agreement. Physics describes the 
statistics of this agreement. Quantum mechanics describes the interface 
between uncommitted expectation and the stabilized layer.

9.2 The Hard Problem Dissolves

The problem: How does subjective experience arise from objective 
physical processes? Why is there "something it is like" to be a conscious 
system?

CFD dissolution: There is no mystery of how consciousness emerges 
from matter, because matter emerges from expectation-structure, not 
vice versa. The question was backwards. Experience is not a property 
that physical systems somehow acquire; physical systems are stabilized 
patterns within experiential structure.

9.3 The Measurement Problem Dissolves

The problem: How does observation cause wave function collapse? 
What counts as an observer? Why does measurement produce definite 
outcomes from indefinite superposition?

CFD dissolution: There is no mystery of how observation causes 
collapse, because expectation IS the collapse mechanism. Collapse is not 
caused by observation—collapse is what directional commitment does. 
The question assumed consciousness was downstream of physics and 
then asked how physics could depend on consciousness. Once 
expectation-structure is recognized as upstream, the apparent paradox 
vanishes.

9.4 The Fine-Tuning Problem Shifts

The problem: Physical constants appear fine-tuned for life. Tiny 
variations would preclude complex structure. This seems improbable 
without explanation.

CFD reframing: The universe is not improbably tuned for life. Life (as 
expectation-structure capable of directional commitment) is what 
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produces universes. The apparent fine-tuning reflects the self-consistency 
requirements of expectation-structure, not cosmic coincidence.

9.5 The Identity

Quantum mechanics and Cognitive Field Dynamics describe the same 
reality from different vantage points:

• QM (External): Describes the mathematical structure of the 
interface between uncommitted expectation and shared reality

• CFD (Internal): Describes the mechanics of how direction 
structures possibility, produces time, and actualizes experience

They are the same phenomenon from two vantage points—one from 
inside expectation (CFD), one from the measurement-traces expectation 
leaves in the shared layer (QM).
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PART TEN: THE RESEARCH PROGRAM

If this correspondence is correct, the following research program 
becomes available:

10.1 Mathematical Formalization

1. Formalize the mapping mathematically. Establish exact 
correspondence between CFD directional operators and quantum 
mechanical operators.

2. Derive Planck's constant. Show why ℏ has its specific value 
based on minimum directional commitment requirements.

3. Derive the Born rule. Demonstrate why probability = |ψ|² from 
directional weighting mechanics.

4. Explain mass. Show how rest mass emerges from stabilized 
directional commitment (relating to Higgs mechanism).

10.2 Unification

1. Unify gravity with quantum mechanics. Show gravity as the 
baseline coupling of expectation-fields, which would naturally unify 
with QM since both emerge from expectation-structure.

2. Derive spacetime geometry. Show how spacetime emerges from 
stabilized expectation-field structure.

10.3 Empirical Predictions

1. Identify divergent predictions. Find where the CFD model 
predicts different outcomes than standard QM interpretations.

2. Design crucial experiments. Develop experimental protocols to 
test these divergences.

3. Neural correlates. Test whether Layer 6 dynamics correspond to 
measurable neural collapse events.
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CONCLUSION

This extension of Cognitive Field Dynamics establishes a complete formal 
correspondence between quantum mechanical phenomena and 
expectation field dynamics.

The central finding: Quantum mechanics, in its entirety, is the 
mathematical description of how expectation-structure interfaces with 
shared physical reality. The measurement problem, the hard problem of 
consciousness, and major puzzles of cosmology find natural resolution 
when we recognize that what physics has been measuring is not the 
behavior of matter but the mechanics of how possibility becomes 
actuality.

The foundational CFD paper (Gaconnet, 2025) established consciousness 
as a field that organizes physical reality through expectation-biased 
collapse. This extension demonstrates that quantum mechanics provides 
the external description of what CFD describes internally—the statistics 
of collapse, the structure of possibility space, the interference of 
temporal signatures, the correlations of shared expectation-fields.

They are the same phenomenon, viewed from inside and outside.

If this correspondence holds, consciousness is not an emergent property 
of matter. Matter is an emergent property of consciousness—
consciousness understood not as human awareness, but as the 
fundamental capacity for directional expectation that makes actuality 
possible at all.

"Direction is the fundamental way expectation shapes time, 
probability, and agency, allowing possibility to collapse into lived 
and shared reality without eliminating freedom. That is not 
metaphor. That is ontology."
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