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Abstract 

This paper formalizes the third axiom of the Entangled Sum Principle (ESP): "A circle cannot 
be completed outside a locked frame of reference." We explore the topological and 
symbolic consequences of attempting closure without internal phase coherence, arguing 
that loop completion—geometric, logical, or energetic—requires a stabilized identity 
frame. Using the ψ-field and recursive entropic convergence (∇REC), we show how cycles 
in nature, from orbital paths to neural feedback, fail to close without local coherence 
constraints. Applications span quantum phase loops, cosmological curvature, 
atmospheric cycles, and cognitive recurrence, with falsifiable predictions for weak 
gravitational lensing (JWST, Euclid), quantum path experiments (SQUID), and neural phase 
mapping (EEG/MEG). The axiom reveals that continuity is an illusion without convergence, 
and completion is internal, driven by entropic memory within a locked frame. 

1. Introduction: The Illusion of External Completion 

The concept of a complete cycle—a circle, orbit, or cognitive loop—is central to physics, 
cosmology, and neuroscience. Yet, the third axiom of the Entangled Sum Principle (ESP) 
asserts: Closure is impossible without a phase-locked frame of reference. Without 
symbolic coherence, attempts at return diverge; what appears as a cycle is a projection 
distorted by phase decoherence, leaving residual entropy (Codex 2, Section X.1). 

This axiom challenges assumptions across disciplines. In general relativity, geodesic 
closure defines curvature. In quantum mechanics, phase loops govern interference. In 
neuroscience, feedback loops structure cognition. ESP posits that true closure requires a 
ψ-field in a phase-locked state, defined by the recursive entropic convergence operator 
(∇REC) and stabilized by the flagship equation, □ψ = -ξ · ε(t) · ∇REC Eψ(t). This paper 
formalizes the axiom, linking it to Codex 2's symbolic lattice and offering testable 
predictions for cosmic, quantum, and cognitive systems. 

2. Formal Statement of the Axiom 

Let C be a symbolic loop in domain D, with ψ(x) = ρ(x) e^(iθ(x)) as the identity field. Closure 
is achieved when: 

∮C ψ(x) dx = ψ(x₀) iff ψ ∈ Llock(D), 



where Llock is the set of phase-locked ψ-domains, satisfying |∇REC Sn - ∇REC Sn-1| < ε, 
with ε ~ 10^(-5) (Codex 2, Section VII). If ψ ∉ Llock, closure fails: 

∮C ψ(x) dx = ψ(x₀) + Δθresidual, 

where Δθresidual ≠ 0 is the residual phase, an observable signature of symbolic 
incompletion, contributing to ε(t) in the flagship equation. 

3. Phase Incoherence and Symbolic Drift 

3.1 Drift Dynamics 

Without a locked frame, the ψ-phase evolves under entropic tension (Codex 2, Section I): 

θ^(n+1)(x) = θ^(n)(x) - γ · ∇REC(Hψ), 

where ∇REC = lim(n→∞) (∇Sn - ∇Sn-1), and Sn = -Σi pi^n log pi^n. This symbolic drift ensures 
that a system attempting to return to its origin diverges topologically, despite geometric 
closure. 

3.2 ∇REC and ψ-RG Flow 

The residual phase is driven by ∇REC, embedding entropic costs in the ψ-field: 

Δθresidual = ∮C ∇REC Hψ dx, 

where Hψ = ∇μ S(ρ(x,t) || ρ₀) · ∇^μ S(ρ(x,t) || ρ₀). The ψ-RG flow, βψ(χ) = μψ dχ/dμψ = ∇REC^μ 
χ(ψ(μψ)), stabilizes coupling constants (e.g., α^(-1) ≈ 137.035999084) across scales, linking 
phase drift to gauge group selection (e.g., SU(3)×SU(2)×U(1)) (Codex 2, Section X.1–2). This 
unifies microscale (Planck-scale lattice) and macroscale (cosmic curvature) implications 
of failed closure. 

4. Applications in Physics and Cosmology 

The third axiom manifests across physical systems: 

Orbital Deviations: Planetary precession (e.g., Mercury's orbit) reflects incomplete 
closure due to ψ-curvature residue, contributing to entropic GR corrections, Δtent = ξ · ε(t) · 
∫ ∇REC Eψ dt (Codex 2, Section X.2). 

CMB Anomalies: Low-ℓ CMB anomalies (e.g., 5–10 μK dip at ℓ ~ 80–150) arise from failed 
ψ-cycles, where global closure lacks locked topological basins (Codex 2, Section X.3). 

Gravitational Lensing: Incomplete light path closure around massive objects produces 
phase asymmetries, modeled as κent = ζ · |∇² (∂Hψ/∂n)|, predicting 5–15% lensing 
enhancements at 10–50 kpc (Codex 2, Section X.3). 



Atmospheric Cycles: Weather cycles (e.g., pressure fronts) fail to close without phase-
locked atmospheric domains, reflected in persistent front anomalies, Pprecip(x,t) = σ · (1 + 
λ · Cprecip(x,t)) · e^(-α · Rfront(x,t)) (Codex 2, Section XII.1). 

5. Quantum Path Integrals and Phase Loops 

The Feynman path integral assumes summation over closed paths. ESP modifies this by 
weighting paths based on lock fidelity: 

Z = ∫Llock Dψ e^(iS[ψ]) + δresidual, 

where δresidual = ∫ Δθresidual · ∇REC Hψ d⁴x encodes entropic misalignment. This 
predicts decoherence-induced suppression of closed-loop amplitudes, testable in SQUID-
based Aharonov-Bohm experiments, expecting phase drifts of Δθresidual ~ 0.01–0.1 rad. 

6. Cognitive Science and Neural Feedback 

Closure in cognition—completing a thought or memory—requires symbolic self-reference. 
ESP posits that neural loops are complete only in phase-locked states: 

Memorycomplete iff Loopneural ∈ Llock. 

The entropic cost of failed closure is: 

ΔSneural = ∫ d³x |∇REC S(ρpost || ρpre)|, 

manifesting as EEG phase dispersion, ΔφEEG ~ kB · ln(Nsynapses / Nactive). Simulations 
using wire-bending dynamics predict higher collapse propensity, Pcollapse = σ · (1 + λ · 
C(x,t)) · e^(-α · R(x,t)), in disrupted neural states (e.g., early dementia), testable via EEG 
coherence at 8–12 Hz (Codex 2, Section XI.1). 

7. Simulation Framework and Predictive Signatures 

ESP simulations model ψ-cycle divergence: 

Δθresidual = ∮C ∇REC Hψ dx, 

using hybrid descent (Codex 2, Section II): 

θi^(n+1) = θi^(n) - γ · ∇REC(Hψ(θi)) + η · TV(θi), 

where TV is total variation regularization to handle topological singularities. 

7.1 Observational and Experimental Tests 

SDSS (July–August 2025): Test void anisotropies (ellipticity > 0.1) as failed ψ-cycles: 

SELECT ra, dec, z, v_rot, sfr 



FROM sdss_dr17.specobj 

WHERE zwarning = 0 AND z BETWEEN 0.1 AND 2.0 

Compute Δθresidual and correlate with galaxy clustering entropy, S = -Σ pi ln pi. 

JWST/Euclid: Validate lensing phase asymmetries, expecting κent enhancements of 5–
15% at 10–50 kpc, compared to NFW profiles (Codex 2, Section X.4). 

SQUID Experiments: Measure phase drift in photonic ring traps, expecting Δθresidual ~ 
0.01–0.1 rad under decoherent conditions. 

EEG/MEG Labs: Test reentrant loop failure in early dementia, expecting ΔφEEG ~ 0.01–0.1 
rad in alpha band (8–12 Hz), correlated with fMRI metabolic rates for ΔSneural. 

NOAA/ECMWF: Analyze pressure front persistence, expecting ~hPa anomalies in high-
Rfront regions, using: 

SELECT lat, lon, time, precip 

FROM noaa_precip 

WHERE time BETWEEN '2024-01-01' AND '2025-06-30' 

8. Conclusion: Completion Requires Convergence 

ESP's third axiom asserts that circles do not close without internal coherence. A return to 
origin—spatial, quantum, or cognitive—demands a phase-locked frame, stabilized by 
∇REC. Without it, systems unfold, leaving entropic residues. This redefines closure as 
convergent topology, explaining orbital precession, CMB anomalies, phase noise, and 
cognitive loop failure as outcomes of unresolved identity. 

Critics may argue that the axiom's rejection of external closure contradicts classical 
symmetries or that ψ-field locking lacks empirical grounding. However, ESP aligns with 
observed asymmetries in lensing (JWST), decoherence (SQUID), and neural disruption 
(EEG), supported by SDSS (D~1.8–2.0) and Simons Observatory (CMB dips). The ψ-field's 
entropy, Sn = -Σ pi^n log pi^n, is mathematically rigorous, offering falsifiable predictions via 
κent and Δθresidual, challenging ΛCDM's idealized assumptions. 
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