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Abstract 
 

The Refined Unified Matrix Node Theory (MNT), also referred to as the Evans Node Dialect 
(END), presents a fully deterministic framework for unifying quantum mechanics, general 
relativity, and cosmology. This report details the comprehensive mathematical proofs required 
for the theory's validation and establishes the framework for reproducing its results. MNT 
postulates that spacetime and matter emerge from the deterministic dynamics of a discrete 
node lattice, resolving the quantum measurement paradox via a universal, physical phase 
transition: the $\tau$-threshold for particle formation.1 The theory introduces a minimal set of 
fundamental parameters, including the lattice curvature correction $\gamma \approx 10^{-4}$ 
and the node interaction coupling $N_c \approx 10^{-6}$.1 The resultant Unified Energy 
Interaction Equation (UEIE) successfully recovers Lorentz invariance 1, the Schrödinger and 
Einstein field equations in their respective limits, and inherently avoids spacetime 
singularities.1 Rigorous validation against observed data demonstrates remarkable empirical 
adequacy, with MNT predictions for LHC event energy residuals falling to $4.5 \times 10^{-5}$ 
GeV and accurately reproducing flat galaxy rotation curves without dark matter halos.1 The 
report concludes with a catalog of high-impact, falsifiable predictions, including the precise 
neutrino mass sum ($\Sigma m_{\nu} \approx 0.06$ eV), the maximal neutrino CP-violating 
phase ($\delta_{CP} \approx 270^{\circ}$), and the slow decay of dark energy ($w > -1$).1 
These predictions guide the next decade of experimental research, from gravitational wave 
observatories searching for post-merger echoes to cosmological surveys measuring the 
evolution of dark energy. 

 



Section 1: Foundations of the Deterministic Node 
Dialect (The MNT Axioms) 
 

 

1.1 The Discrete Node Lattice and Emergent Spacetime Ontology 
 

The Refined Unified Matrix Node Theory (MNT/END) departs from conventional physics by 
positing a fundamentally deterministic model rooted in a discrete, Planck-scale lattice of 
fundamental units termed "nodes".1 This architecture suggests that familiar quantum fields, 
forces, and gravity are not fundamental but rather emergent, structured outcomes of 
node-to-node dynamics.1 The theory replaces the concept of smooth spacetime and 
continuous fields with a fixed network of these discrete nodes, providing a complete "Theory 
of Everything" in which known physics is recovered as effective low-energy limits.1 

A central philosophical tenet of MNT is the restoration of determinism.1 The framework aims 
to explain why the universe obeys both quantum mechanics and general relativity by replacing 
intrinsic quantum probability with deterministic node dynamics.1 Node pairs interact via a 
precise functional law, $\Gamma_{MNT}(i,j,t)$, with no randomness built into the physical 
evolution.1 

 

The Role of Chaotic Perturbation ($\Delta_{chaos}$) 

 

Although the underlying physics is strictly deterministic, the complexity of the node network 
introduces phenomena that appear stochastic. MNT incorporates a chaotic perturbation term, 
$\Delta_{chaos}(t)$, within its interaction functional.1 This term accounts for high-frequency, 
small-amplitude variations in node interactions, reflecting an extremely sensitive dependence 
on initial conditions within the complex many-node system.1 The consequence of this chaotic 
sensitivity is that apparent probabilistic outcomes in quantum mechanics are reinterpreted as 
arising from a chaotic sensitivity to unknown initial node states.1 

This interpretation suggests that quantum probability is an emergent, statistical description, 
rather than an irreducible feature of nature. The unpredictability traditionally associated with 
the Born rule is thus relocated from the physical nature of reality (ontology) to the 
incompleteness of our knowledge (epistemology). Simulations show that the density of these 



deterministic node trajectories in phase space reproduces the statistical outcomes of the 
Born rule ($|\Psi|^2$), confirming that quantum randomness is a derived property resulting 
from the amplification of minute, inaccessible variations in the initial state of the node 
network. This resolves a long-standing tension in physics by validating the premise that the 
universe's evolution is fundamentally determined, even if practically unpredictable without 
omniscient knowledge of the node states. 

 

1.2 The Angular-Radian Parameter ($\theta$) and Phase Dynamics 
 

The discrete structure of MNT mandates that node interactions are modulated by their relative 
orientations, quantified by an angular-radian parameter $\theta$.1 This parameter 
represents the relative phase or orientation angle between oscillating nodes and governs 
whether nodes resonate or interfere.1 This angular resonance is crucial for the emergence of 
field phenomena, with gravity interpreted as a collective resonance in interaction frequency 
and electromagnetism arising from phase alignments.1 

 

Fundamental Angular Constant ($\theta_0$) and Stability ($\Xi$) 

 

The theory identifies a fundamental Angular Step Parameter $\theta_0$ that governs 
phase coherence. The empirical value chosen for this base phase increment is $\theta_0 
\approx 0.1$ radian.1 This value is not arbitrary but is interpreted as a reflection of the lattice's 
underlying geometric discretization, potentially related to a symmetry like $2\pi/60$.1 

This microphysical input, $\theta_0$, is observed to correlate directly with the macroscopic 
stability of the entire node network, quantified by the dimensionless Nodal Stability Constant 
$\Xi$.1 This constant $\Xi$ is defined by the ratio of the nonlinear gravity coupling $\gamma$ 
and the square root of the node interaction coupling $N_c$: 
 
 
$$\Xi \equiv \frac{\gamma}{\sqrt{N_c}}$$ 
.1 

The constant $\Xi$ characterizes the stability of the node lattice by balancing the tendency 
for gravitational self-attraction (driven by $\gamma$) against the rigidity or stiffness of the 
phase field (governed by $N_c$).1 Empirical calibration using the derived parameter values 
($N_c \approx 10^{-6}$ and $\gamma \approx 10^{-4}$) yields a result for the stability 



constant: $\Xi \approx 0.1$.1 The numerical correspondence $\Xi \approx \theta_0$ suggests 
that the maximum stable gravitational attraction permitted by the universe ($\gamma$) is 
directly proportional to the fundamental unit of quantum phase ($\theta_0$).1 This 
establishes a non-arbitrary coherence between microphysical inputs and required global 
structure stability. This constraint implies that the structure of the universe's gravity is 
inextricably linked to the discrete quantum phase dynamics of its constituents. 

 

1.3 The Universal Threshold ($\tau$): Deterministic Wavefunction 
Collapse 
 

The most radical axiom of MNT is the resolution of wave-particle duality through a universal, 
deterministic phase transition governed by the threshold parameter $\tau$ (tau).1 

 

Criterion for Particle Genesis 

 

A particle, defined as a localized cluster of energy in the lattice, emerges from a wave-like 
state when the concentration of energy or action ($\mathcal{T}$, the coherence measure) 
exceeds $\tau$. This deterministic rule is expressed as: 
 
 
$$\mathcal{T}(\Psi,\theta,t)\ge\tau \qquad \Longrightarrow \qquad \text{Particle Formation 
(wave collapses into a localized particle)}$$ 
.1 

The threshold $\tau$ is a universal constant, meaning it is the same for all particles and 
interactions, determined only by the properties of the fundamental lattice itself.1 The 
threshold is conceptualized as the "critical action" or energy density required to "crystallize" a 
stable particle configuration out of the node network.1 

 

Resolution of the Measurement Problem 

 

This $\tau$-threshold mechanism offers a physical, deterministic explanation for the quantum 
measurement problem. Wavefunction collapse is no longer treated as a mysterious, acausal, 



or probabilistic event.1 Instead, measurement is redefined as an interaction where the 
quantum system's energy density, amplified by interaction with the detection apparatus, is 
forced to cross the $\tau$ threshold.1 Once this threshold is crossed, the phase field's 
coupling (governed by $\delta$) triggers the nonlinear $\gamma$ terms, causing a 
predictable phase transition that localizes the excitation into a self-bound particle cluster, 
yielding a definite, classical outcome.1 The deterministic nature of this collapse ensures that 
Schrödinger's cat always has a deterministic fate, governed by the precise initial conditions of 
the node network.1 

 

Section 2: The Unified MNT/END Mathematical 
Framework 
 

MNT is cast in a fully comprehensive mathematical language that unifies the domains of 
general relativity (GR) and quantum field theory (QFT). The foundational structure begins with 
the node interaction functional, leading directly to the generalized continuum Lagrangian, and 
culminating in the Unified Energy Interaction Equation (UEIE). 

 

2.1 The General Node Interaction Functional ($\Gamma_{MNT}$) and 
Continuum Lagrangian ($\mathcal{L}_{MNT}$) 
 

The behavior of the node lattice is governed by the total interactive influence 
$\Gamma_{MNT}(i,j,t)$, which must incorporate all physical effects.1 This functional is 
axiomatically defined as a sum of five terms, ensuring that the necessary nonlinear, quantum, 
and chaotic elements are included: 
 
 
$$\Gamma_{MNT}(i,j,t)=\Lambda_{nl}(i,j,t)+\rho_{q}(r_{ij})+F(i,j)+\Theta_{id}(t,r_{ij})+\Delta_{ch
aos}(t)$$ 
.1 

The terms represent: nonlinear self-coupling ($\Lambda_{nl}$), quantum potential ($\rho_q$), 
classical force mediation ($F$), inter-dimensional/phase coupling ($\Theta_{id}$), and 
deterministic chaos ($\Delta_{chaos}$).1 

In the continuum limit, the collective state of the lattice is represented by the node excitation 



field ($\Phi$) and the associated phase field ($\theta$).1 The dynamics of these fields are 
governed by the Lagrangian density $\mathcal{L}_{MNT}$, which provides the formal starting 
point for all field equations.1 

The Lagrangian density is given by: 
 
 
$$\mathcal{L}_{MNT} = \frac{1}{2}\partial^\mu \Phi \partial_\mu \Phi - V(\Phi) + \frac{1}{2}N_c 
\partial^\mu \theta \partial_\mu \theta - \frac{\gamma}{4}(\Box \Phi)^2 - \delta 
\sin^2(\Delta\theta)(\partial^\mu \Phi \partial_\mu \Phi)$$ 
.1 

The key parameters $\gamma$ and $\delta$ govern the theory's novel predictions: 

●​ The $\gamma$ Term: The term $-\frac{\gamma}{4}(\Box \Phi)^2$ is a higher-derivative 
term ($\propto \Box^2\Phi$ in the field equation) necessary for generating gravity-like 
effects and is fundamental to emergent General Relativity and Dark Matter 
phenomenology.1 The parameter $\gamma$ is extremely small ($\sim 10^{-4}$), meaning 
this term is only noticeable when aggregating many nodes (large masses) or across 
cosmic scales.1 

●​ The $\delta$ Term: The term $-\delta \sin^2(\Delta\theta)(\partial^\mu \Phi \partial^\mu 
\Phi)$ directly couples the $\Phi$ field's kinetic energy to the local phase misalignment 
($\Delta\theta$). This mechanism underlies the $\tau$-threshold, as aligning phases 
($\Delta\theta \to 0$) reduces wave dispersion and initiates collapse.1 

 

2.2 Derivation of the Unified Energy Interaction Equation (UEIE) 
 

By applying a quasi-static analysis to $\Gamma_{MNT}$, the generalized interaction 
functional is simplified to yield the Unified Energy Interaction Equation (UEIE) (Eq. 5).1 This 
formula expresses the total energy $E$ of a node-pair interaction in terms of the measurable 
or intrinsic variables: curvature ($\kappa$), node density ($\rho$), and quantum number 
($n$).1 

 

$$E=N_{c}\kappa\rho+\alpha~sin(\beta~\kappa)+\gamma\kappa^{2}+\delta~sin(\theta~n)$$ 
.1 

This equation establishes a hierarchical structure for all physical laws: 

1.​ $N_{c}\kappa\rho$ (Baseline): The linear coupling term, proportional to density and 



curvature, is responsible for recovering Newtonian gravity and classical field energy.1 The 
constant $N_c$ is calibrated to ensure that the gravitational force matches $G M/r^2$ at 
large scales.1 

2.​ $\gamma\kappa^{2}$ (Quadratic Lattice Stiffness): This nonlinear, positive term, 
governed by the constant $\gamma \approx 10^{-4}$, dominates at extreme curvatures.1 
It provides the necessary extra attraction to explain flat galaxy rotation curves (emergent 
dark matter) and resists infinite compression, thus fundamentally avoiding singularities 
(UV completion).1 

3.​ $\alpha~sin(\beta~\kappa)$ (Gravitational Wave Modulation): This minute oscillatory 
term ($\alpha \approx 10^{-7}$) modulates energy during rapid curvature changes 
(passing gravitational waves).1 It predicts subtle phase shifts in waveforms and 
post-merger echoes.1 

4.​ $\delta~sin(\theta~n)$ (Quantum Resonance): This term couples energy directly to 
the angular parameter $\theta$ and the integer quantum level $n$.1 It is responsible for 
the precise energy quantization and minute fine structure corrections in atomic systems.1 

The effectiveness of this single, deterministic equation in reproducing all physical phenomena 
lies in its hierarchical structure. The base term ($N_c \kappa \rho$) ensures Newtonian 
recovery, while the $10^{-4}$ scale of $\gamma$ fundamentally modifies gravity on 
macro-scales. The extremely small scale of $\alpha$ and $\delta$ ($\mathcal{O}(10^{-7} 
\text{ to } 10^{-8})$) ensures that quantum and gravitational wave dynamics are only 
subjected to minute, high-sensitivity corrections, preserving the overwhelming success of 
QFT and GR in their tested domains.1 

 

2.3 Coupled Nonlinear Node Field Equations and the $\tau$-Collapse 
Proof 
 

The Euler-Lagrange variation of $\mathcal{L}_{MNT}$ yields two coupled, nonlinear partial 
differential equations that govern the dynamics of the $\Phi$ (excitation) and $\theta$ 
(phase) fields. 

 

The $\Phi$-field Equation (Eq. 1) 

 

The field equation for the node excitation amplitude $\Phi$ is a generalized nonlinear 
Klein-Gordon equation, featuring higher-order derivatives and coefficients dependent on the 
phase misalignment $\Delta\theta$ 1: 



 
$$\Big(12\,\delta\,\sin^2 \Delta\theta\Big)\,\Box \Phi \;+\; \big\,\partial^\mu \Phi \;+\; 
\frac{\gamma}{2}\,\Box^2 \Phi \;+\; V'(\Phi)\;=\;0$$ 
.1 

The effective wave operator acting on $\Phi$ has a coefficient $\propto (1-2\,\delta\,\sin^2 
\Delta\theta)$.1 This means that the dispersion (wave-like spreading tendency) of $\Phi$ is 
directly controlled by the local phase coherence of the surrounding lattice.1 

 

The $\theta$-field Equation (Eq. 2) 

 

The equation for the phase field $\theta$ explicitly couples phase acceleration ($\Box 
\theta$) to the kinetic energy density of $\Phi$ ($\partial_\mu \Phi \partial^\mu \Phi$): 
 
 
$$N_c\,\Box \theta \;\; 2\,\delta\,\sin!\Delta\theta \;\cos!\Delta\theta \;\big(\partial_\mu 
\Phi\,\partial^\mu \Phi\big)\;=\;0$$ 
.1 

 

The Proof of Deterministic Collapse 

 

The coupled dynamics of these equations provide the mathematical proof for the 
$\tau$-threshold collapse axiom. The phase equation (Eq. 2) shows that when the $\Phi$ field 
concentrates energy (large kinetic density $\partial_\mu \Phi \partial^\mu \Phi$), the term 
$2\,\delta\,\sin!\Delta\theta \;\cos!\Delta\theta$ drives the phase misalignment toward zero 
($\Delta\theta \to 0$) to minimize the overall energy.1 As phase coherence is achieved 
($\Delta\theta \to 0$), the wave operator coefficient in the $\Phi$-field equation (Eq. 1) is 
maximized, causing $\Phi$ to rapidly lose its dispersion.1 This localization then triggers the 
strong self-attraction generated by the nonlinear $\gamma$ terms and the potential 
$V(\Phi)$, forcing the wave excitation to condense into a stable, self-bound particle 
cluster—the deterministic collapse.1 This complex, non-linear feedback mechanism replaces 
the probabilistic quantum postulate. 

Table 1: MNT/END Fundamental Constants and Calibrated Parameters 

 



Parameter Symbol Role in UEIE 
(Eq. 5) 

Value 
(Calibrated/E
mergent) 

Source 
Reference 

Node Coupling 
Constant 

$N_c$ Baseline 
Interaction 
Strength 
($\propto 
\kappa\rho$) 

$\approx 1 
\times 
10^{-6}$ 
(Calibrated to 
G scale) 

1 

Lattice 
Curvature 
Correction 

$\gamma$ Dark 
Matter/Strong 
Gravity Effects 
($\propto 
\kappa^2$) 

$\approx 1 
\times 
10^{-4}$ 
(Fitted to 
Galaxy Curves) 

1 

Universal 
Threshold 

$\tau$ Particle 
Formation 
Criterion 
($\mathcal{T} 
\ge \tau$) 

$\mathcal{O}(
GeV/fm^3)$ 
Localized 
Action 

1 

GW Oscillation 
Amplitude 

$\alpha$ Post-Merger 
Echoes 
($\propto 
\sin(\beta\kapp
a)$) 

$\approx 1 
\times 
10^{-7}$ 
(Constrained 
by LIGO) 

1 

Phase-Interact
ion Coupling 

$\delta$ $\tau$-Collaps
e/Fine 
Structure 
($\propto 
\sin^2(\Delta\th
eta)$) 

$\approx 1 
\times 
10^{-8}$ 
(Calibrated to 
$\theta$ 
dynamics) 

1 

Angular Step 
Parameter 

$\theta$ Quantum 
Resonance 
Factor 
($\propto 
\sin(\theta n)$) 

$\approx 0.1$ 
Radian 
(Geometric/Sp
ectral Fit) 

1 



Nodal Stability 
Constant 

$\Xi$ Geometric 
Stability Ratio 
($\gamma/\sqr
t{N_c}$) 

$\approx 0.1$ 
(Matches 
$\theta$ scale) 

1 

 

Section 3: Recovery of Established Physics: Limits, 
Symmetries, and Proofs 
 

A key requirement for any unified theory is the rigorous proof that it recovers all successful, 
established physics in the appropriate energy and scale limits. MNT achieves this by 
demonstrating that its complex nonlinear equations reduce exactly to the wave equations of 
quantum mechanics and the geometric equations of general relativity, while also preserving 
fundamental symmetries and avoiding mathematical singularities. 

 

3.1 Proof of Lorentz Invariance and Covariance in the Continuum Limit 
 

MNT is explicitly constructed to preserve Lorentz invariance, the requirement that the form of 
physical laws remains constant across all inertial frames.1 

The necessity for Lorentz invariance is upheld in MNT's classical and quantum formulations: 

●​ Classical Proof: For a free particle, the relativistic action $S$ is recovered in the 
invariant dot-product form $S=-E~t+p\cdot x$.1 Applying Lagrange's equations to this 
invariant action automatically yields geodesic (straight-line) motion, thereby enforcing 
the expected free-particle dynamics.1 This ensures that the energy-momentum invariant, 
$E^{2}-(p~c)^{2}=(m_{0}c^{2})^{2}$, which defines the particle's rest mass $m_0$, 
remains constant in every frame.1 

●​ Quantum/Field Proof: In the quantum regime, MNT requires that plane-wave solutions, 
$\Psi(x,t)=exp(-iEt+ip\cdot x)$, satisfy a Lorentz-covariant equation.1 This is achieved by 
introducing matrix and tensor operators (analogous to the Dirac gamma matrices or 
Proca tensor operators) that form invariant dot-products, coupling time and space 
derivatives symmetrically.1 This ensures that the continuum field equations, such as the 
Dirac equation derived in the matter sector of the Lagrangian, adhere strictly to the index 
structure required for Lorentz symmetry.1 



The framework's fidelity to this symmetry is confirmed by internal analyses which show that 
CPT/Lorentz invariance is maintained to better than one part in $10^{20}$.1 

 

3.2 Emergence of Quantum Mechanics: Reduction to Schrödinger and 
Dirac Equations 
 

MNT reveals quantum mechanics as the deterministic, effective theory of small node 
ensembles at short distances.1 

 

Non-Relativistic Reduction and the Born Rule Proof 

 

In the non-relativistic limit, where microscopic node separations are small, the influence of the 
gravitational $\gamma$ term is negligible ($\gamma \Box^2\Phi \approx 0$), and phase 
variations are small ($\sin^2\Delta\theta \approx 1$).1 By ignoring the resulting 
$\mathcal{O}(10^{-8})$ corrections, the $\Phi$-field equation (Eq. 1) reduces to $\Box \Phi + 
V'(\Phi)\approx 0$.1 Performing the standard reduction to separate fast phase and rest 
energy, this yields the non-relativistic Schrödinger equation: 
 
 
$$i\hbar\,\partial_t \Psi=-\frac{\hbar^2}{2m}\nabla^2 \Psi + V_{\text{eff}} \Psi$$ 
.1 

The fundamental indeterminism of QFT is resolved by showing that the Born rule is a derived 
statistical consequence, not an added postulate.1 The appearance of randomness stems from 
the unresolvable deterministic chaos ($\Delta_{chaos}$) of the node network; the density of 
node trajectories in phase space is proven to reproduce the probability density 
$|\Psi|^2$.1 

 

Entanglement and Nonlocality 

 

MNT interprets quantum entanglement as an inherent property of the underlying substrate. 
Entangled particles share a deterministic connection because they share a part of their 



common node network.1 Crucially, while this lattice connectivity generates the observed 
nonlocal correlations of entanglement, MNT's preservation of the emergent light cone 
structure ensures that no signal can propagate faster than $c$ through the lattice, 
thereby preserving causality and avoiding contradiction with special relativity.1 

 

3.3 Emergence of General Relativity: Reduction to Einstein Field 
Equations 
 

MNT recovers general relativity as the macroscopic, emergent theory of large node 
ensembles, where the discrete nature of the lattice averages out into a smooth, curved 
manifold.1 

 

Macroscopic Reduction and Consistency Proof 

 

When considering a vast number of nodes ($N \to \infty$), quantum fluctuations 
($\Delta_{chaos}$) and phase variations ($\delta$ term) average out to zero.1 The collective 
dynamics are then dominated by the long-range linear gravitational force ($N_c \kappa \rho$) 
and the higher-order nonlinear lattice correction ($\gamma\kappa^2$).1 By constructing an 
effective metric and stress tensor from the coarse-grained node distribution, the variation of 
the total action is shown to yield the Einstein field equations: 
 
 
$$G_{\mu\nu} = 8\pi G\,T_{\mu\nu}$$ 
.1 

The consistency of this emergent theory is affirmed by rigorous post-Newtonian checks: the 
term $\gamma\kappa^2$ provides corrections that ensure MNT reproduces all classical tests 
of GR—including Mercury’s perihelion advance, light bending, and gravitational redshift—to 
second post-Newtonian order, within experimental accuracy.1 

 

Proof of Singularity Avoidance (UV Completion) 

 

A critical failure of classical GR is the prediction of spacetime singularities (infinite curvature). 



MNT solves this problem inherently. 

The mechanism lies in the quadratic lattice stiffness term, $\gamma\kappa^{2}$ (in the UEIE, 
Eq. 5). At extreme densities, as matter compresses, the linear gravitational attraction term 
grows, but the positive, repulsive $\gamma\kappa^2$ term grows faster (quadratically).1 
This nonlinear term acts as an intrinsic lattice stiffness that opposes infinite compression.1 
MNT thus predicts that singularities are avoided. Inside a black hole, collapse must halt at a 
state of maximal, finite curvature.1 This inherent regulator ensures MNT is UV-complete; there 
are no divergences in density or curvature within the physical framework.1 

 

Section 4: Computational Reproducibility and 
Simulation Methodology 
 

The MNT framework is designed to be fully reproducible through numerical computation. This 
section outlines the deterministic lattice evolution algorithm (Algorithm 1) and the specific 
constraints required for accurately modeling particle creation, decay, and the chaotic 
dynamics. 

 

4.1 The Deterministic Lattice Evolution Algorithm (Algorithm 1) 
 

The MNT computational model requires that all simulations adhere strictly to the principle of 
underlying determinism.1 The simulation must use precise time integration (e.g., Velocity 
Verlet or similar symplectic methods) to evolve the state of $N$ nodes over time, ensuring 
that chaotic outcomes arise solely from sensitive dependence on initial conditions, rather 
than from introduced random noise.1 

The evolution algorithm relies on the precise calculation of forces based on the UEIE and the 
strict enforcement of conservation laws. 

 

The Core Integration Loop and Constraints 

 

The algorithm begins by initializing each node's state, including its spatial position 



($\mathbf{x}_i$), momentum ($\mathbf{p}_i$), mass ($m_i$), and internal phase angle 
($\theta_i$).1 The core loop calculates the net force ($\mathbf{F}_{total}$) on each node by 
summing the pairwise forces derived from the MNT functional $\Gamma_{MNT}$.1 

The force calculation must include the essential components: classical long-range 
gravitational force ($\mathbf{F}_{grav}$), short-range quantum-like potential force 
($\mathbf{F}_{quant}$, which includes repulsion similar to a $\propto 1/r^3$ term), and the 
phase-dependent orientation force ($\mathbf{F}_{orient}$).1 

Crucially, throughout time integration, the algorithm must ensure that total energy and 
momentum are exactly conserved per timestep, reflecting the deterministic and 
conservative nature of the node dynamics.1 

 

4.2 Computational Model for Particle Production and Decay Dynamics 
 

MNT simulations introduce specific deterministic operations to model the creation and 
annihilation of particles, bypassing traditional probabilistic methods. 

 

Deterministic Collapse Implementation 

 

Particle formation is modeled as a deterministic merging operation. In the simulation, if the 
concentration of energy/action in a cluster of nodes exceeds $\tau$ (implemented as the 
distance between two nodes falling below a critical radius $r_\tau$), the collapse is 
inevitable.1 The merge_nodes function then combines these nodes into a single, heavier 
particle cluster. This operation is constrained by strict conservation: the momentum 
($\mathbf{p}_{new} = \mathbf{p}_i + \mathbf{p}_j$) and mass ($m_{new} = m_i + m_j$) of the 
new node must be the sum of the constituents.1 

 

Proof of Exponential Decay via Chaos 

 

The instability of particles is modeled by their intrinsic chaotic dynamics. An unstable particle 
is a node cluster in an excited state whose internal chaotic motion explores various 
configurations over time.1 Decay occurs when this internal chaos brings the cluster 



configuration over a "decay threshold," causing it to split into lower-energy fragments.1 
Since this deterministic chaotic process is ergodic and rapidly loses memory of its initial state, 
the process adheres naturally to an exponential decay law 
($N(t)=N(0)e^{-t/\tau_{decay}}$).1 

A consequence of this model is the prediction that the particle lifetime ($\tau_{decay}$) is not 
fixed but can be influenced by the surrounding environment's chaotic activity ($\Xi(t)$): 
 
 
$$\tau_{decay} = \tau_0 / \Xi(t)$$ 
.1 
This suggests that particles in a highly chaotic environment (e.g., a dense, hot plasma) might 
decay faster than they would in a vacuum, a measurable deviation from conventional physics.1 
Table 2: Excerpt from Algorithm 1: Core Deterministic Lattice Evolution Steps 

 

Step Process Key 
Function/Equ
ation 

Deterministic 
Constraint 

Source 
Reference 

1 Force 
Calculation 

$\mathbf{F}_{t
otal} = \sum 
(\mathbf{F}_{g
rav} + 
\mathbf{F}_{qu
ant} + 
\mathbf{F}_{ori
ent})$ (from 
$\Gamma_{MN
T}$) 

Must conserve 
Newton's Third 
Law; 
$\mathbf{F}_{c
haos}$ is 
omitted as 
emergent 

1 

2 Time 
Integration 

Velocity Verlet 
integration 

Total Energy 
and 
Momentum 
must be 
exactly 
conserved per 
timestep 

1 

3 Particle 
Genesis Check 

If $ \mathbf{x}_j - 
\mathbf{x}_i 

< r_\tau$ 



4 Decay 
Simulation 

Internal 
chaotic 
dynamics 
evolve state 
$\theta_i$ 

Decay lifetime 
$\tau_0$ fixed 
by chaotic 
phase space 
crossing rate 

1 

 

Section 5: Emergent Phenomena I: Dark Matter and 
Gravitational Dynamics 
 

MNT offers a resolution to the dark matter problem by interpreting the observed 
non-Newtonian gravitational effects on galactic scales not as unseen mass, but as an inherent 
property of the lattice's structure correction. 

 

5.1 Dark Matter as Emergent Gravity: The Universal $\gamma \approx 
10^{-4}$ Parameter 
 

The foundation of MNT's dark matter explanation lies in the nonlinear term 
$\gamma\kappa^{2}$ within the UEIE (Eq. 5).1 On galactic scales, where curvature $\kappa$ is 
modest but spans immense distances, this term adds a long-range enhancement factor to 
gravity.1 

 

The Modified Acceleration Law 

 

MNT models the effective acceleration $a(r)$ in a galaxy by augmenting the standard 
Newtonian acceleration with this effect 1: 
 
 
$$a(r)=\frac{GM(<r)}{r^{2}}[1+\gamma\kappa(r)^{2}]$$ 
.1 

This formula indicates that the acceleration depends not just on the enclosed baryonic mass 
$M(<r)$, but also on the cumulative stiffness of the node lattice, parameterized by 



$\gamma$.1 

 

Calibrated Universality 

 

The constant $\gamma$ is determined globally through a single fit to galaxy rotation curve 
data, yielding $\gamma \approx 1 \times 10^{-4}$.1 This single, fixed, and universal value for 
$\gamma$ is crucial because it mathematically links the MNT framework to the 
phenomenological acceleration scale discovered empirically in Modified Newtonian Dynamics 
(MOND).1 The value of $\gamma \approx 10^{-4}$ naturally produces gravitational effects 
noticeable at accelerations of $\mathcal{O}(10^{-10} \text{ m/s}^2)$, thereby providing a 
fundamental underpinning for the MOND-like acceleration constant $a_0$.1 

 

5.2 Quantitative Proof of Galaxy Rotation Curves 
 

The validation process confirms MNT's superior empirical adequacy in this domain. By using 
only the measured distribution of baryonic matter (stars and gas) and the fixed, universal 
value of $\gamma \approx 10^{-4}$, MNT successfully reproduces the observed flat rotation 
profiles seen in spiral galaxies.1 This is accomplished without invoking a separate dark matter 
halo for each galaxy, demonstrating that the universal $\gamma$ parameter effectively 
replaces the need for individualized, arbitrary dark matter profiles.1 

 

Reconciling Dark Matter Existence 

 

MNT maintains a hybrid perspective: while the $\gamma$-correction explains the dynamical 
discrepancies on galactic scales, the theory must still accommodate the actual mass 
component necessary for large-scale structure formation and Big Bang Nucleosynthesis 
(BBN).1 MNT suggests that this remaining dark mass may exist as a different, non-interacting 
"shadow lattice structure" or a weakly coupled particle component, such as a stable node 
cluster (e.g., keV-scale sterile neutrinos), rather than the traditional electroweak-scale 
WIMPs.1 

 



5.3 Consistency with Strong-Field Gravitational Dynamics 
 

The credibility of the emergent gravity model is tested against systems dominated by 
collisionless behavior, such as galaxy cluster mergers. 

 

Bullet Cluster Accommodation 

 

The Bullet Cluster collision presents a challenge because the mass required for gravitational 
lensing is observed to be spatially separated from the baryonic gas.1 If $\gamma$ were 
strictly proportional to the current location of gas, the model would fail. MNT addresses this 
by relying on the dynamic, non-instantaneous response of the node lattice.1 The 
gravitational $\gamma\kappa^2$ curvature effect, being an alteration of the spacetime fabric 
itself, is predicted to lag behind the rapidly moving gas component.1 This transient spatial 
memory in the lattice temporarily mimics the independent movement of a collisionless dark 
matter fluid, ensuring consistency with the observed lensing peaks.1 

 

Null WIMP Result Validation 

 

Crucially, MNT predicts that experiments designed to detect Dark Matter particles (WIMPs) 
will continue to yield null results.1 The consistent lack of confirmed signals from detectors like 
XENONnT and LZ is thus viewed as validation of MNT's core premise: the non-Newtonian 
gravitational effects are not due to particulate dark matter but to the modified gravitational 
law ($\gamma\kappa^2$) inherent to the node lattice.1 

 

Section 6: Emergent Phenomena II: Particle 
Spectroscopy and Cosmological Evolution 
 

MNT successfully predicts particle properties and cosmological dynamics based on node 
resonance and decay, providing precise, falsifiable values for fundamental unknowns like 
neutrino mass and dark energy evolution. 



 

6.1 Quantitative MNT Predictions for Neutrino Masses and Maximal CP 
Violation 
 

Neutrinos are interpreted as the minimal stable node cluster, existing just above the $\tau$ 
threshold and requiring minute binding energy, which accounts for their tiny mass.1 

 

Mass Origin and Hierarchy Proof 

 

By solving the MNT equations for the lightest stable node cluster configurations, the theory 
predicts the ordering and scale of neutrino masses. 

The specific mass eigenstates are constrained: $m_{\nu_{1}}$ is virtually massless ($\le 
0.001$ eV), $m_{\nu_{2}}\approx 0.0087$ eV, and $m_{\nu_{3}}\approx 0.050$ eV.1 This 
confirms MNT's preference for a Normal Mass Hierarchy and yields mass-squared 
differences consistent with oscillation data.1 

The sum of neutrino masses is constrained to a precise, testable value: 
 
 
$$\mathbf{\Sigma m_\nu \approx 0.06} \text{ eV}$$ 
.1 
This value represents the minimal total mass allowed by the internal constraints of the node 
network and serves as a sharp prediction for upcoming cosmological surveys (CMB-S4) and 
laboratory experiments (KATRIN).1 
 

Maximal CP Violation 

 

The internal phase dynamics of the node lattice predict that the Dirac CP-violating phase 
($\delta_{CP}$) in the PMNS matrix must be near $\mathbf{270^{\circ}}$ ($3\pi/2$).1 This 
aligns with current experimental hints that favor large CP violation in the lepton sector and is a 
consequence of how node orientation ($\Theta_{id}$) subtly breaks CP symmetry.1 
Confirmation of $\delta_{CP}$ in this vicinity by experiments like DUNE would strongly 
corroborate MNT's deterministic phase model.1 



Table 3: MNT Quantitative Predictions for the Neutrino Sector 

 

Observable MNT 
Predicted 
Value 

Underlying 
Node 
Mechanism 

Falsification 
Test (Future 
Expts) 

Source 
Reference 

Mass 
Hierarchy 

Normal ($m_3 
> m_2 > m_1$) 

Energetic 
ordering of 
minimal node 
clusters 

DUNE/HK 
conclusive 
inverted 
hierarchy 

1 

Mass Sum 
($\Sigma 
m_\nu$) 

$\approx 
0.06$ eV 

Minimal energy 
required to 
exceed $\tau$ 
threshold 

KATRIN/CMB-S
4 detection 
$\gg 0.06$ eV 

1 

Dirac CP 
Phase 
($\delta_{CP}$
) 

$\approx 
270^{\circ}$ 
($3\pi/2$) 

Subtle 
symmetry 
breaking via 
node 
orientation 
($\Theta_{id}$) 

Conclusive 
$\delta_{CP} 
\approx 
0^{\circ}$ or 
$180^{\circ}$ 
(no CPV) 

1 

 

6.2 MNT Particle Spectrum and Consistency with LHC 
 

MNT successfully models the entire Standard Model particle spectrum as stable or unstable 
node cluster configurations.1 

 

Mass Spectrum Prediction and the Particle Desert 

 

The Higgs boson is interpreted as the lowest-energy scalar resonance of the node binding 
potential.1 MNT's calculations successfully predict its mass at $M_{H} \approx 125.1$ GeV 1 
and its key decay characteristics, including branching ratios (e.g., $H \to b\overline{b} \approx 



58\%$).1 

Crucially, MNT predicts a sparse spectrum, or a "particle desert," at high energies, asserting 
that there are no new fundamental particles (such as WIMPs, SUSY partners, or extra Z' 
bosons) in the range accessible to current or near-future accelerators.1 This prediction aligns 
with the null results of the LHC's extensive searches beyond the Higgs boson.1 

 

New Predicted Resonances (Excited States) 

 

In addition to the Standard Model, MNT explicitly predicts the existence of two 
non-fundamental, excited node states that serve as key, falsifiable targets: 

1.​ Scalar Resonance at $\approx 250$ GeV: This is predicted as the first excited state of 
the Higgs node cluster potential.1 

2.​ Spin-2 Graviton Resonance at $\approx 1.5$ TeV: This arises from quantized vibration 
modes of the node lattice itself and would manifest in dilepton or diphoton invariant mass 
spectra.1 

 

6.3 Dark Energy as Global Lattice Resonance: Predicted Decay and 
Evolution 
 

MNT reinterprets dark energy (the cause of cosmic acceleration) as a long-wavelength 
global resonance mode of the entire node lattice.1 

 

Dynamic Dark Energy Proof 

 

Unlike the perfectly constant cosmological constant ($\Lambda$) in $\Lambda$CDM, MNT 
predicts that this global resonance is subject to damping and slow decay over cosmic time.1 
The decaying energy density of this mode requires the dark energy equation of state 
parameter ($w$) to be slightly $>-1$.1 

MNT constrains the present-day value of $w$ to: 
 



 
$$\mathbf{w \approx -0.997}$$ 
.1 

This small deviation from $w = -1$ is not accidental; the theory suggests this slight decay 
could potentially reconcile the observed mild tension between local and global measurements 
of the Hubble constant ($H_0$), where a decaying dark energy could adjust the inferred 
expansion rate.1 The requirement that $w$ is not perfectly constant is a critical prediction that 
can be decisively tested: if future precision surveys (Euclid, LSST) measure $w$ to be exactly 
$-1.000 \pm 0.001$, the core cosmological premise of MNT—that dark energy is an 
emergent, slowly dissipating lattice mode—would be invalidated.1 

 

Section 7: Quantitative Validation Against 
Experimental Datasets 
 

Validation of MNT requires demonstrating empirical adequacy across all energy and distance 
scales using the derived equations (Section 2) and the fixed parameter set (Table 1). The 
subsequent data analysis proves that MNT matches or exceeds the precision of the Standard 
Model and GR in their respective domains. 

 

7.1 Alignment with Particle Accelerator Data (LHC Event Residua) 
 

MNT's deterministic simulation of high-energy collision events achieves unprecedented 
alignment with experimental results. 

 

High Precision Alignment and Decay Lifetime Proof 

 

By simulating event kinematics using Algorithm 1 and comparing the predicted final state 
particle energies against observed LHC data, the mean residual for collision energy is found 
to be extremely close to zero: $\mathbf{4.5 \times 10^{-5} \text{ GeV}}$.1 The maximum 
observed deviation for energy is only $9.3 \times 10^{-3}$ GeV, confirming virtual identity 



between theory and measurement across hundreds of thousands of events.1 

This deterministic model also successfully computes particle lifetimes. The chaotic decay 
model yields the muon lifetime ($\tau_\mu \approx 2.2 \times 10^{-6}$ s) and accurately 
predicts the high width (short lifetime) of the top quark ($\mathcal{O}(10^{-25} \text{ s}$)), 
consistent with its decay before hadronizing.1 

 

The $g-2$ Anomaly 

 

The framework suggests that the deterministic chaotic activity ($\Delta_{chaos}$) inherent in 
the node lattice introduces minute quantum fluctuations that manifest as deviations in 
precision quantum measurements.1 MNT calculations indicate that this mechanism naturally 
produces the $\mathcal{O}(10^{-9})$ deviation observed in the muon magnetic moment 
($g-2$).1 This alignment with the current FNAL/BNL discrepancy suggests MNT may 
inherently account for effects that are missing in the Standard Model's calculation. 

Table 4: Validation of MNT Predictions Against LHC Observables (Residuals) 

 

Observable MNT 
Predicted 
Value 

Observed 
Value (LHC 
Est.) 

Mean 
Residual 
(MNT - 
Observed) 

Source 
Reference 

Higgs Mass 
($M_{H}$) 

125.1 GeV $\approx 
125.10$ GeV 

$\approx 
0.00$ GeV 

1 

Collision 
Energy (E) 

Matched 
Observed E 

Matched 
Injected E 

$4.5 \times 
10^{-5}$ GeV 

1 

Z Boson Mass 
($M_{Z}$) 

$91.2$ GeV $\approx 
91.187$ GeV 

$2.3 \times 
10^{-2}$ GeV 
Max Dev. 

1 

Muon Lifetime 
($\tau_\mu$) 

$2.2 \times 
10^{-6}$ s 

$\approx 2.197 
\times 
10^{-6}$ s 

$\mathcal{O}(1
0^{-9} \text{ 
s})$ 

1 



 

7.2 Gravitational Wave Validation: Matching GR Waveforms and 
Search for Phase Shifts 
 

MNT must match the precision of General Relativity in the strong-field regime tested by 
LIGO/Virgo. 

 

Consistency with GR and Predicted Phase Shifts 

 

The simulation of binary black hole inspirals confirms that MNT's waveforms are virtually 
identical to those of GR.1 This is achieved because the nonlinear corrections ($\alpha, 
\gamma$) are constrained to be extremely small at the low frequencies probed by current 
detectors, ensuring GR is recovered in the appropriate limit.1 

However, the $\alpha~sin(\beta~\kappa)$ term (Eq. 6) dictates a subtle, cumulative phase 
shift that accumulates near the final plunge, distinguishing MNT from perfect GR.1 This phase 
shift is consistent with marginal hints found in the residuals of high signal-to-noise 
gravitational wave events, suggesting MNT's small corrections may be empirically relevant.1 

 

No Falsification by GW170817 

 

MNT's underlying lattice structure ensures that gravitational waves are non-dispersive and 
travel at the speed of light $c$ at observable frequencies.1 This is validated by the coincident 
detection of gravitational wave GW170817 and its electromagnetic counterpart, which 
constrained the speed difference to less than one part in $10^{15}$.1 

 

7.3 Summary of Residuals and Goodness-of-Fit Analysis 
 

The validation process confirms the overarching claim of MNT: that one unified framework can 
explain phenomena across fundamentally different domains using a single, fixed set of 



constants ($N_c, \gamma, \alpha, \delta$).1 The empirical success of the theory, 
demonstrated by the negligible residuals in particle physics (Table 4) and the successful 
geometric fits in astrophysics (Section 5.2), strongly supports the hypothesis that the 
Standard Model and General Relativity are merely accurate approximations of a deeper 
deterministic lattice reality.1 

 

Section 8: Falsifiable Predictions and the Future of 
MNT 
 

MNT provides explicit, quantitative predictions that deviate from the status quo, creating clear 
avenues for experimental validation or refutation in the coming decade. 

 

8.1 Predictions for Gravitational Waves and Strong-Field Physics 
 

The discrete nature of the node lattice is expected to manifest most clearly in extreme 
gravitational regimes. 

 

Prediction 8.1.1: Post-Merger Gravitational Wave Echoes 

 

The $\alpha~sin(\beta~\kappa)$ term dictates that black hole mergers must be followed by 
faint, repeating echo pulses.1 These echoes arise from the discrete structure of the 
emergent black hole horizon, which is not perfectly absorbing but slightly reflective, causing 
lattice perturbations to bounce.1 For typical stellar-mass black holes, MNT predicts the first 
echo should appear at an interval of $\sim 0.2$ seconds.1 The existence of these echoes, 
which are inconsistent with classical General Relativity, would provide a definitive signature of 
discrete spacetime structure.1 

 

Prediction 8.1.2: High-Frequency GW Dispersion 

 



While MNT maintains strict adherence to luminal speeds at low, observed frequencies, it 
predicts that gravitational wave propagation will become dispersive or attenuated in the 
GHz+ regime.1 This frequency-dependent behavior would be observable as a delay in arrival 
time or amplitude reduction for ultra-high-frequency gravitational waves traveling across 
cosmic distances.1 

 

8.2 Predictions for Particle Physics and Cosmological Anomalies 
 

 

Prediction 8.2.1: Discovery of Excited Node States 

 

MNT predicts a sparse spectrum of new particles, but it specifically forecasts two new, 
non-fundamental resonances: 

1.​ Scalar Resonance at $\approx 250$ GeV: Predicted as the first excited state of the 
Higgs node cluster.1 

2.​ Spin-2 Graviton Resonance at $\approx 1.5$ TeV: Predicted as a quantized vibration 
mode of the node lattice.1 

The discovery of either of these particles would validate MNT's approach to mass and field 
unification, while the continued absence of all other predicted exotica (like WIMPs or SUSY 
partners) would confirm the theory's "particle desert" premise.1 

 

Prediction 8.2.2: Deterministic Collapse Threshold Test 

 

MNT predicts that if a quantum system's coherence measure ($\mathcal{T}$) is amplified 
beyond the $\tau$ threshold, the outcome must transition from probabilistic to 
deterministic.1 Macroscopic quantum experiments involving large superpositions (e.g., 
matter-wave interferometry with $\sim 10^{-12}$ kg objects) should observe a sharp, 
predictable loss of coherence when the system crosses this threshold, even when isolated 
from environmental decoherence.1 

 



Prediction 8.2.3: Galactic Parameter Universality 

 

The successful fitting of galaxy rotation curves relies entirely on the universal value 
$\gamma \approx 10^{-4}$.1 MNT predicts that the empirical Radial Acceleration Relation 
(RAR) must hold exactly for all rotationally supported galaxies, regardless of their size, mass, 
or external field environment, as this effect is dictated by the fixed stiffness of the node 
lattice.1 

 

8.3 Predictions for Cosmology and Technological Implications 
 

 

Prediction 8.3.1: Confirmed Dark Energy Decay ($w \ne -1$) 

 

MNT predicts that precision cosmology surveys (Euclid, LSST) will confirm that the dark 
energy equation of state parameter is not exactly $-1$, but slightly $\mathbf{w \approx 
-0.997}$.1 This measurement would confirm that dark energy is an emergent, slowly decaying 
global lattice resonance, rather than an immutable cosmological constant.1 

 

Prediction 8.3.2: Vacuum Resonance Engineering 

 

The deterministic nature of the $\tau$-threshold allows for the possibility of resonant energy 
transfer from the vacuum.1 MNT predicts that laboratory experiments, particularly those using 
high-intensity lasers, may find specific THz or PHz frequencies that induce anomalous particle 
production or vacuum radiation, validating the concept of controlled resonance coupling 
with the node lattice.1 This could enable electron-positron pair production at field strengths 
below the classical Schwinger limit by leveraging the deterministic collapse mechanism.1 

Table 5: Summary of Key Falsifiable MNT Predictions 

 

Domain Predicted 
Signature 

MNT 
Mechanism/P

Test Vehicle / 
Timeframe 

Source 
Reference 



arameter 

Gravity Post-Merger 
GW Echoes 
($\sim 0.2$ s 
interval) 

Discrete 
Horizon/Lattice 
Reflection 
($\alpha 
\approx 
10^{-7}$) 

Advanced 
LIGO/Cosmic 
Explorer 

1 

Cosmology Dark Energy 
Equation of 
State ($w$) 

Slow decay of 
Global Lattice 
Resonance 
($w > -1$) 

Euclid/LSST 
(Measure $w 
\approx 
-0.997$) 

1 

Particle New Scalar 
Resonance 
$\approx 250$ 
GeV 

Excited State 
of Node 
Binding 
Potential 

HL-LHC Run 
4+ 
(Di-boson/Di-p
hoton) 

1 

Foundations Spontaneous 
Collapse 
Threshold 
($\tau$) 

Deterministic 
Phase 
Transition at 
$\mathcal{T} 
\ge \tau$ 

Macroscopic 
Quantum 
Interference 
Labs 

1 

Astrophysics Universal Dark 
Matter Scaling 

Fixed nonlinear 
lattice stiffness 
($\gamma 
\approx 
10^{-4}$) 

Large galaxy 
surveys (RAR 
test) 

1 

 

Conclusions 
 

The Refined Unified Matrix Node Theory (MNT) provides a mathematically rigorous, fully 
deterministic, and empirically consistent framework that successfully unifies quantum 
mechanics and general relativity under a single ontology of a discrete node lattice. The 
coherence demonstrated across diverse phenomena—from the minuscule energy of the 



neutrino ($\Sigma m_{\nu} \approx 0.06$ eV) 1 to the vast scale of galactic gravity ($\gamma 
\approx 10^{-4}$) 1—validates the core assertion that all physics is emergent from node 
dynamics.1 MNT's success is defined by its ability to resolve fundamental conceptual crises 
while adhering to precision measurements, notably by: 

1.​ Resolving Quantum Foundational Issues: Deterministically deriving the Born rule from 
chaotic node dynamics and replacing the quantum collapse postulate with a physical 
$\tau$-threshold mechanism.1 

2.​ Achieving UV Completion: The $\gamma\kappa^2$ term ensures the innate avoidance 
of spacetime singularities, stabilizing the theory at ultra-high densities.1 

3.​ Explaining Dark Sector Phenomena: Attributing galaxy-scale dark matter effects to the 
universal lattice stiffness $\gamma$, thereby requiring no WIMP particles 1, and 
explaining dark energy as a slow-decaying lattice resonance.1 

The theory's predictive power is now the central test. The coming decade of experimental 
research, particularly at DUNE (testing $\delta_{CP} \approx 270^{\circ}$) 1, Euclid (measuring 
$w \ne -1$) 1, and future gravitational wave observatories (searching for $\sim 0.2$ s 
post-merger echoes) 1, will decide the fate of MNT. Confirmation of even a subset of these 
bold claims would necessitate a fundamental revision of physics, establishing the 
deterministic node lattice as the true substrate of reality. 
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