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Fundamental Axioms

(A1) Covariance: All field equations transform covariantly under Lorentz transfor-
mations

(A2) No-signalling: Marginal probabilities P(a|z) independent of spacelike-
separated settings y

(A3) Unitarity/positivity: Scattering matrix is unitary, spectral density p(u?) >0

(A4) Cluster decomposition: Products of spacelike-separated correlation functions
factorize at large separations

Table 1: Symbol definitions, units, priors, and measurement methods

Symbol Definition Units/Prior Measurement

my Effective field mass [mass], ~ 1073 eV Fit to correlation length

A Self-interaction coupling [dimensionless|, > 0 Vacuum stability constraint

K Observer coupling strength  [mass], N'(0,107%) eV EEG-gated Bell tests

o Amplification parameter [dimensionless], N'(0,10~%) CHSH statistics

B Saturation parameter [dimensionless|, > 0 Nonlinear regression

CE Energy cutoff scale [mass|, ~ TeV Theoretical consistency

Pobs Neural coherence (PLV) [dimensionless], [0, 1] EEG phase-locking value
Abstract

We present a systematic phenomenological framework for investigating potential corre-
lations between observer coherence and quantum system behavior. Rather than asserting
consciousness affects physical reality, we ask: What experimental signatures would emerge if
neural coherence parameters coupled to quantum field dynamics through an effective scalar
field? This exploratory approach generates testable predictions while maintaining rigorous
scientific methodology, explicit falsification criteria, and clear boundaries between theoretical
models and ontological claims. The framework serves as a calculational tool for systematic
investigation of observer effects in quantum mechanics.
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Figure 1: Experimental causal diagram showing observer branch, PLV computation, field cou-
pling (dashed), randomizer, and spacelike-separated detector settings with documented timing
constraints

1 Introduction: Effective Theory Approach to Quantum Puz-
zles

What-if hypothesis. What if observer coherence patterns could be treated as phenomenologi-
cal parameters coupling to quantum field dynamics through an effective scalar field interaction?
We explore this scenario as a calculational framework without claiming ontological truth about
consciousness-matter relationships.

Methodological posture. We adopt a phenomenological epoché: bracketing metaphysical
truth-claims about consciousness-physics interactions. The W-field serves as a model construct
for exploring potential correlations between neural coherence and quantum systems, following
established effective field theory methodology used in particle physics.

Operationalization. We instrument coherence as popns (EEG phase-locking values, syn-
chronized neural oscillations) and couple it to explicit interaction terms in quantum field equa-
tions. All effects are parameterized («, k, 0¢) for systematic model comparison against standard
quantum mechanics baselines.

Falsifiable predictions. We pre-register test families (EEG-gated Bell tests, quantum
sensor correlations, interference pattern modulation) with quantitative thresholds and statisti-
cal corrections for multiple comparisons. Null results either constrain coupling parameters or
disconfirm the interaction mechanism entirely.

Non-commitment clause. This work advances an exploratory theoretical framework for
investigating consciousness-physics correlations. We make no ontological claims about con-
sciousness, reality, or fundamental physics beyond model-level hypotheses subject to empirical
adjudication through rigorous experimental testing.



2 Prologue: What If Observation Is Formalized Selection?

We treat ”observer as architect” as a what-if scenario in variational physics: if observation
corresponds to selection in an action landscape, does a measurable coherence index parameterize
that selection? The following sections maintain a model-first, non-ontological posture with
explicit falsification criteria and experimental protocols.

As a thought experiment framework, we explore whether the observer’s role in physical law
can be formalized through established field-theoretic methods without requiring metaphysical
commitments about consciousness or reality.

3 Executive Summary: A Phenomenological Approach to Ob-
server Effects

We present a systematic phenomenological framework for investigating potential correlations
between observer coherence and quantum system behavior. Rather than asserting consciousness
affects physical reality, we ask: What experimental signatures would emerge if neural coherence
parameters coupled to quantum field dynamics through an effective scalar field?

This exploratory approach generates testable predictions while maintaining rigorous scien-
tific methodology, explicit falsification criteria, and clear boundaries between theoretical models
and ontological claims. The framework serves as a calculational tool for systematic investigation
of observer effects in quantum mechanics.

4 Introduction: Effective Theory Approach to Quantum Puz-
zles

5 Foundational Quantum Measurement Puzzles

Quantum mechanics presents several measurement-related phenomena that remain theoretically
unresolved after a century of development:

e Observer effect: Why does measurement appear to select definite outcomes from quan-
tum superpositions?

e Non-locality: How do entangled systems maintain instantaneous correlations across ar-
bitrary distances?

e Wavefunction collapse: What physical mechanism, if any, underlies the transition from
quantum to classical behavior?

¢ Role of consciousness: Does the nature of the measuring apparatus or observer affect
quantum outcomes?

Following the effective field theory paradigm used successfully in particle physics, we explore
these puzzles through a phenomenological approach. Rather than seeking fundamental explana-
tions, we parameterize potential observer-quantum correlations to generate testable predictions.

6 The Phenomenological ”What-If” Methodology

Our framework follows the thought experiment tradition in physics—from Einstein’s elevator
scenarios to Schrodinger’s measurement paradoxes. We ask: What experimental signatures
would emerge if neural coherence patterns coupled to quantum field dynamics?

This approach:



Makes no ontological commitments about consciousness or fundamental physics

Uses established effective field theory methodology to parameterize unknown interactions

Generates falsifiable predictions through multiple experimental channels
e Maintains rigorous statistical methodology with pre-registered protocols
e Provides explicit criteria for systematic falsification

The framework serves as a calculational tool for exploring consciousness-physics interface,
not as a description of underlying physical reality.

7 Theoretical Precedents for Phenomenological Modeling

Our approach builds on established physics traditions:

Standard Model Effective Field Theory (SMEFT): Integrates unknown higher-energy
physics through low-energy phenomenological couplings without deriving them from first prin-
ciples. Similarly, we treat consciousness-quantum correlations via effective couplings.

Thought experiment methodology: Einstein’s "riding a light beam” led to special
relativity insights. EPR ”paradox” revealed entanglement phenomena. Our observer-field hy-
pothesis serves similar conceptual clarification role.

Phenomenological particle physics: Established practice in hadron physics and beyond-
Standard-Model searches where effective descriptions precede fundamental understanding.

8 Theoretical Framework: The W-Field as Calculational Tool

9 Phenomenological Lagrangian Construction

9.1 Effective Field Theory Approach

As a calculational device following standard scalar field theory methodology, we introduce a
field W(z,t) with the phenomenological Lagrangian:

Ly = %(@\I')((?“\Il) —Vo(¥) — kU Jops(z, t) (1)
Components:
e Standard kinetic term: (9,¥)(0*¥)
e Self-interaction potential: (V) = %(\112 —v2)2 ensuring vacuum stability
e Observer coupling: KW Jops(x,t) where Jops X pPobs

This framework treats observer coherence as an external source term, similar to how elec-
tromagnetic fields couple to charged matter in standard electrodynamics.

9.2 Observer Coherence Parameterization

We operationalize observer coherence through measurable neural synchronization patterns:

pons (1) = PLV () = |(e0 00000 2)

where 61 2(t) are instantaneous phases from EEG electrode pairs in -band (30-100 Hz).
Operational advantages:



Objective measurement independent of subjective reports

Real-time calculation enabling live experimental triggering (50 ms windows)

Cross-validated reliability across multiple electrode configurations

Species-agnostic: applicable to any neural system exhibiting synchronized oscillations

Quantitative: provides continuous numerical values for statistical analysis

10 Solitonic Excitations as Effective Particle Analogs

10.1 Topological Solutions in the Phenomenological Theory

The effective W-field supports stable, localized solutions (solitons) exhibiting particle-like prop-
erties within our model framework. The static kink solution is:

U (z) = vtanh <m\f;> (3)

These configurations exhibit:
e Finite localized energy: Fq = %ﬂ

e Topological stability: winding number Q) = +1

e Orbital stability: perturbations remain bounded over time

10.2 Coherence-Dependent Soliton Properties

In the presence of observer sources, soliton properties become coherence-modulated:

M‘I/(pobs) - MO(]- + apobs)3/2 (4)
Wy (pobs) = wO(l + apobs)_1/2 (5)

where My and wqg are bare soliton mass and width, and « is the coherence coupling strength
parameter.

Physical interpretation within the phenomenological model: High observer coher-
ence (pops — 1) with a < 0 would yield:

e Reduced effective mass: solitonic excitations become ”lighter”
e Enhanced localization: field configurations become more sharply defined
e Increased stability: decoherence rates potentially decrease

This provides a concrete mechanism within our model for ”actualization” of definite states
from more delocalized configurations.



11 Modified Quantum Correlation Predictions

11.1 Parameterized Bell Test Statistics

The effective coupling between W-field and quantum systems modifies correlation functions. For
CHSH Bell tests, our phenomenological model predicts:

S(pobs) = 2\/5(1 + /{eff<\ll>(pobs)) (6)

where (V) o< 1/Mg(pobs) in the coherent state approximation within our theoretical frame-
work.

Model prediction: Linear scaling between observer coherence and CHSH parameter, po-
tentially exceeding Tsirelson’s bound (S > 2v/2) for high-coherence states.

Falsification threshold: No correlation between pghs and S after > 10* hours integration
would rule out keg > 10™% in our parameterization.

11.2 Double-Slit Interference Modulation

The phenomenological framework predicts coherence-dependent interference visibility:

V(pobs) = Vo (1 + dcon sin(Wobst + Pobs)) (7)

where wgps is the dominant frequency in the observer’s neural activity.
Expected signature: Oscillatory modulation locked to brainwave frequency with ampli-
tude dgop ~ 107 to 107°.

12 Experimental Implementation Strategy

13 Primary Protocol: EEG-Gated Bell Test Design

13.1 Equipment Configuration

Entangled photon source: 405 nm pump laser, BBO crystals, 810 nm photon output

Detection system: Avalanche photodiodes with timing resolution < 100 ps

Spatial separation: > 100 m spacelike separation between measurement stations

Neural monitoring: 64-channel EEG system, 1 kHz sampling, real-time PLV analysis

Environmental controls: Faraday cage isolation, vibration dampening, temperature
control

13.2 Experimental Protocol

1. Continuous entangled photon pair generation and EEG monitoring

2. Real-time PLV calculation in 50 ms sliding windows

3. Bell measurement triggering when PLV exceeds threshold (pops > 0.85)
4. Data binning by coherence quartiles for systematic correlation analysis
5. Sham controls: randomized triggering independent of actual PLV values

6. Environmental monitoring: electromagnetic fields, temperature, vibrations



13.3 Statistical Analysis Plan

e Primary endpoint: Pearson correlation between po,s and CHSH parameter

e Sample size: N > 10® photon pairs per participant, n = 20 participants

Design: Cross-over design with each participant serving as own control

Multiple comparisons: Bonferroni correction for coherence bin analyses

Model comparison: Bayesian evidence ratios for linear vs. null correlation models

14 Environmental Controls and Systematic Error Mitigation
14.1 Physical Isolation Controls

e Electromagnetic shielding: Faraday cage with j-80 dB attenuation above 1 Hz

e Vibration isolation: Active pneumatic stabilization platforms

e Temperature stability: +0.1C control around quantum measurement apparatus

e Timing synchronization: GPS-synchronized atomic clocks at all measurement stations

14.2 Procedural Safeguards

e Triple-blind protocol: Experimenters, participants, and data analysts unaware of coherence-
outcome pairings

e Automated randomization: Computer-controlled trigger assignment and condition
labeling

¢ Independent validation: Raw data provided to external statisticians for analysis veri-
fication

e Preregistered protocols: Complete experimental plan publicly archived before data
collection begins

15 Alternative Explanations and Discriminating Design Fea-
tures

15.1 Potential Artifacts and Alternative Explanations

We systematically address competing explanations for any observed correlations:
Electromagnetic artifacts:

e EEG-correlated electrical noise affecting photon detection systems
e Magnetic field fluctuations from neural activity

e Ground loop currents in measurement apparatus

e Radio frequency interference from EEG equipment

Statistical artifacts:

e Selection bias from PLV-dependent triggering protocols



e Multiple comparison effects across coherence bins and time windows
e Non-independence of sequential measurements

e Regression to the mean in coherence-outcome correlations
Psychological and procedural artifacts:

e Experimenter bias in data analysis or equipment operation

Participant expectancy effects influencing neural states

Unconscious behavioral cues affecting measurement timing

e Equipment drift correlated with session progression

15.2 Active Control Protocols

Each correlation test includes discriminating controls:
Sham controls:

e Random trigger times independent of actual PLV values

e Phase-scrambled coherence: PLV calculated from time-shifted EEG segments

e Equipment-only trials: Bell measurements without human observers present

e Mock coherence feedback: participants believe they’re influencing different apparatus
Artifact identification:

e Systematic variation of electromagnetic shielding effectiveness

e Controlled introduction of known interference sources

e Analysis of effect persistence under different environmental conditions

e Cross-validation with multiple EEG reference electrode configurations

16 Falsification Gate Methodology

16.1 Comprehensive Falsification Criteria

This phenomenological framework is considered falsified if:

1. Statistical nulls: Bayesian model comparison yields evidence ratio BF < 1/3 versus null
hypothesis across all preregistered EEG-gated datasets

2. Parameter constraints: Pooled fixed-effect meta-analysis shows |d¢| < 5 x 1074 with
95% confidence interval including zero

3. Control equivalence: Phase-scrambled EEG triggers, sham observers, or fully blinded
analysis protocols yield correlation magnitudes equal to genuine PLV triggering conditions

4. Artifact attribution: All observed correlations are consistently traced to known phys-
ical artifacts (electromagnetic interference, statistical selection effects, procedural bias)
unrelated to proposed W-field mechanism

5. Replication failure: Independent laboratories unable to reproduce primary results using
identical protocols, equipment specifications, and analysis methods

10



16.2 Power Analysis and Detection Sensitivity

For effect size o = 1072 and coherence dynamic range Apgps = 0.6:

e Expected CHSH difference: AS ~ 6 x 10~*

Required trials for 50 detection: N > 108 photon pairs per participant

Statistical power: {80% with 20 participants in cross-over design

Detection threshold: Minimum detectable effect |a| > 5x10~% with 1000 hours integration

17 Alternative Quantum Sensor Protocols

18 NV-Center Correlation Studies

18.1 Nitrogen-Vacancy Center Protocol

e Apparatus: Diamond NV-center arrays (1024 sensing pixels, 1 kHz frame rate)

Synchronization: Real-time correlation with participant y-band EEG activity

Target signal: Anomalous phase correlations (S,)(t) = Sp + A¢ cos(wt + ¢¢)

Expected amplitude: Ac ~ 10~* locked to dominant brainwave frequency

Environmental controls: Cryogenic temperature, electromagnetic shielding, vibration
isolation

18.2 Control Protocols

e Attention direction: Randomized focus toward vs. away from sensor arrays

Sham feedback: Participants given false information about which sensors they’re influ-
encing

Blind conditions: Sensor operators unaware of participant coherence states

¢ Environmental baselines: Identical measurements without human participants present

19 Double-Slit Coherence Modulation Studies

19.1 Interference Pattern Analysis

e Setup: Single-photon double-slit apparatus with variable detection delay

Remote observer: Participant performing focused attention tasks at distance

Real-time analysis: Continuous interference pattern visibility calculation

Prediction: Visibility modulation V(pons) = Vo(1 + dconPobs)

Expected effect: Amplitude deon ~ 1076 to 107°

11



19.2 Advanced Control Conditions

e Intention specificity: Directed attention toward specific interference features

Temporal correlations: Analysis of time-lagged relationships between neural activity
and pattern changes

Distance scaling: Systematic variation of observer-apparatus separation

Collective coherence: Multiple synchronized observers vs. individual participants

20 Statistical Methodology and Model Comparison

21 Bayesian Model Comparison Framework

21.1 Competing Model Hypotheses
e My: Standard quantum mechanics with no observer coupling (null hypothesis)
e M;: Linear observer coupling S = 2v/2(1 + apops)
e Ms: Nonlinear coupling with threshold effects and saturation

e Maj: Frequency-dependent coupling tied to specific neural oscillation bands

21.2 Evidence Evaluation

Bayes factors comparing models:

_ P(DIMy) [ P(D]a, My)P(a|M;)da
Bl = P(D|Mg) P(D|Mo) (®)

Decision criteria:
e BF g > 10: Strong evidence for observer coupling

e 3 < BFjg9 < 10: Moderate evidence for coupling

1/3 < BFjp < 3: Inconclusive evidence

BF1y < 1/3: Evidence against coupling (supports null hypothesis)

22 Preregistered Analysis Plans

22.1 Primary Statistical Tests

e Correlation analysis: Pearson and Spearman correlations between pons and quantum
outcomes

¢ Regression modeling: Linear mixed-effects models accounting for participant-level ran-
dom effects

e Time series analysis: Cross-correlation functions and spectral coherence measures

e Machine learning validation: Cross-validated prediction of quantum outcomes from
neural states

12



22.2 Multiple Comparison Corrections

e False Discovery Rate: Benjamini-Hochberg procedure for coherence bin comparisons
e Family-wise error: Bonferroni correction for multiple experimental protocols
e Sequential testing: Pre-planned interim analyses with alpha spending functions

e Cross-validation: Hold-out test sets for validating discovered relationships

23 Broader Implications and Future Directions

24 Potential Scientific Outcomes

24.1 If Positive Results Emerge

Discovery of measurable observer-quantum correlations would:
e Open new research territory at the consciousness-quantum physics interface
e Provide quantitative tools for objective consciousness studies

Suggest novel quantum technologies incorporating coherence modulation

Challenge standard interpretations of quantum measurement theory

Validate effective field theory approaches to consciousness-physics questions

24.2 If Null Results Are Obtained
Systematic null results would:
e Constrain coupling strength between neural and quantum processes (|a| < 1074)

Validate standard quantum mechanics against observer-based modifications

Demonstrate methodological rigor for testing speculative physical hypotheses

Provide upper bounds on measurable consciousness-matter interactions
e Guide future theoretical development toward more promising directions

Both outcomes provide valuable scientific information and establish methodological prece-
dents for investigating foundational physics questions.

25 Methodological Contributions to Physics

25.1 Framework for Testing Speculative Hypotheses

This work demonstrates how speculative theoretical frameworks can be made scientifically
tractable through:

e Explicit mathematical formalism with well-defined, measurable parameters

e Multiple independent falsification channels providing robustness against systematic
€rrors

¢ Rigorous statistical methodology with preregistration and blind experimental proce-
dures

13



e Clear separation between phenomenological models and ontological truth claims

¢ Professional presentation allowing academic engagement without career risk

25.2 Consciousness Studies Integration

The framework provides:
¢ Objective measurement protocols for consciousness-related phenomena
¢ Quantitative operational definitions of coherence and attention
e Falsifiable predictions testable with existing technology

e Bridge between subjective experience and measurable physical parameters

26 Future Research Directions
26.1 Phase I: Proof-of-Concept (Years 1-2)
Objectives:
e Establish basic correlation between pons and quantum measurements
e Validate real-time EEG-triggered quantum protocols
e Assess statistical power requirements for definitive experiments
e Identify and characterize primary systematic errors and confounds
Deliverables:
e Pilot data from n = 5 participants, 10° trials each
e Optimized PLV calculation algorithms achieving {50 ms latency
e Comprehensive environmental characterization and shielding protocols

e Power analysis determining Phase II sample size requirements

26.2 Phase II: Definitive Testing (Years 2-4)
Primary study design:

e N = 20 participants in cross-over experimental design

e > 108 photon pairs per participant across all experimental conditions

e Multiple laboratory replication at 3 independent research sites

e Triple-blind protocols with automated randomization and external statistical oversight
Secondary validation experiments:

e NV-center correlation studies with diamond quantum sensors

e Double-slit coherence modulation with remote observer protocols

e (QQuantum sensor array synchronization under collective coherence conditions

14



26.3 Phase III: Mechanistic Studies (Years 4-6, contingent on Phase II re-
sults)

If positive results obtained:
e Investigate dose-response relationships and coherence threshold effects
e Explore frequency-specific coupling across different neural oscillation bands
e Test collective coherence effects with multiple synchronized observers
e Develop controlled field generators for artificial coherence source studies
e Explore technological applications in quantum sensing and brain-computer interfaces
If null results obtained:
e Publish comprehensive null results with full statistical analysis and data archiving
e Archive complete datasets for independent reanalysis by other research groups
e Refine search sensitivity for detection of weaker coupling parameters

e Explore alternative theoretical parameterizations or modified experimental approaches

27 Professional Considerations and Academic Safety

28 Presentation Guidelines for Academic Contexts
28.1 Safe Professional Language
When presenting this work in academic settings:

e Frame as "interesting theoretical questions requiring empirical investigation”

o Emphasize exploratory nature and model-level hypotheses

Highlight methodological rigor and falsification criteria

Present within established academic protocols and peer review processes

Distinguish clearly between phenomenological models and ontological claims

28.2 Academic Legitimacy Anchors

Connect discussions to established physics traditions:
e Effective field theory methodology: Standard practice in particle physics
e Thought experiment tradition: Einstein’s elevator, Schrodinger’s cat, EPR paradox

e Phenomenological modeling: Common approach in condensed matter and beyond-
Standard-Model physics

e Observer effects in quantum mechanics: Legitimate area of foundational physics
research

15



29

Invitation for Critical Academic Engagement

29.1 Types of Collaboration Welcome

We invite academic engagement through:

Theoretical critique: Challenge mathematical formalism, identify inconsistencies, pro-
pose refinements

Experimental collaboration: Participate in independent replication studies at multiple
institutions

Methodological review: Suggest improvements to statistical procedures, control pro-
tocols, or analysis methods

Alternative explanations: Propose competing hypotheses for predicted phenomena

Technology development: Advance quantum sensing and neural monitoring capabili-
ties

29.2 Standards for Scientific Discourse

All engagement maintains standards of:

30

31

Evidence-based reasoning with quantitative analysis
Peer review processes and institutional oversight

Public data sharing and methodological transparency
Professional presentation in appropriate academic venues

Clear distinction between speculation and established science

Conclusion: Science as Disciplined Speculation

Summary of the Phenomenological Approach

This work presents a systematic methodology for investigating potential consciousness-quantum
correlations through established scientific procedures:

1.

Theoretical framework: Phenomenological field theory using standard effective field
theory methods

Operational definitions: Observer coherence quantified through objective, real-time
neural measurements

Testable predictions: Specific experimental signatures with well-defined statistical
thresholds

. Falsification criteria: Multiple independent channels for systematically disconfirming

the framework

. Methodological transparency: Public pre-registration of all protocols, analysis plans,

and raw data

16



32 Scientific Value Independent of Empirical Outcomes

If the framework yields positive results:
e Opens new research territory at consciousness-quantum interface with quantitative tools
e Provides parameterized understanding of observer effects in quantum mechanics

e Suggests potential applications in quantum sensing technologies and brain-computer in-
terfaces

e Challenges standard interpretations of quantum measurement theory through experimen-
tal evidence

If systematic null results are obtained:

o Establishes rigorous upper bounds on consciousness-quantum coupling strength
e Validates standard quantum mechanics against observer-based theoretical modifications
e Demonstrates methodological framework for testing other speculative physical hypotheses

e Provides evidence-based constraints on measurable observer effects in quantum systems

Both outcomes significantly advance scientific understanding through systematic investiga-
tion of foundational questions using rigorous experimental methodology.

33 Invitation for Continued Scientific Investigation

We invite the broader scientific community to engage with this framework through:

e Critical theoretical analysis and proposed refinements

Independent experimental replication at multiple research institutions

Alternative explanations for predicted phenomena and competing theoretical frameworks

Methodological improvements to statistical analysis and experimental control procedures

e Technology development advancing quantum sensing and neural monitoring capabilities

The phenomenological approach succeeds through empirical accountability rather than the-
oretical elegance. We welcome systematic attempts at falsification as opportunities to refine
scientific understanding of observer effects in quantum mechanics.

Non-Commitment Statement

All theoretical constructs presented herein—including the W-field, observer coupling mecha-
nisms, and consciousness-quantum correlations—are advanced as phenomenological model hy-
potheses for systematically exploring potential observer effects in quantum systems. No onto-
logical claims about consciousness, fundamental physics, or the nature of physical reality are
implied beyond the scope of testable model parameters subject to experimental validation.

This phenomenological research program stands or falls entirely on empirical evidence ob-
tained through rigorous experimental testing, not on theoretical appeal, mathematical elegance,
or philosophical persuasion. We commit to transparent reporting of all experimental out-
comes—positive, negative, or inconclusive—and to public archiving of complete datasets for
independent analysis and replication by other research groups.

The framework serves as a calculational tool for systematic investigation of consciousness-
physics correlations, not as a description of how physical reality actually operates at fundamental
levels.

17



Model Comparison Commitment

We commit to reporting comprehensive Bayesian model comparison results, including evidence
ratios and predictive validation scores contrasting observer-coupled versus standard quantum
mechanical models. All statistical priors, analysis code, and complete datasets will be publicly
archived for independent verification, reanalysis, and replication attempts by other research
groups.

Results from this phenomenological investigation, whether they support or refute observer-
quantum coupling hypotheses, will inform future theoretical development and experimental
design in the systematic study of foundational quantum mechanics and consciousness-physics
interface questions.
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