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1 Introduction

The Refined Unified Matrix Node Theory (MNT) is a framework unifying quantum me-
chanics, relativity, and cosmology. This document presents the mathematical formalism,
derivations, and variable descriptions, forming the foundation of MNT.

2 Core Equations

2.1 Main Framework Equation

The main equation governing MN'T is:
Pune (4,7, 1) = A, J, t) + pg(riy) + F(4,7) + 6ia(t, 7ij) + Achaos(t),

where:

e I'yinr(4,7,t): Total system energy at time ¢ for nodes i and j.

A (7, j,t): Nonlinear interaction term.

pq(7i;): Quantum energy density.

F(i,7): Resonance and phase adjustment term.

6ia(t,7;;): Interdimensional corrections.

Achaos(t): Chaotic fluctuation corrections.

2.2 Enmergy Difference (AF)

The energy difference AE(t) accounts for node oscillations and angular contributions:
AE(t) = N, -n?+ §sin(0'(t) - n),

where:

e N.: Node interaction constant (N, = 107°).
e n: Quantum node number.
e 0: Oscillation parameter (6 = 107%).

e ¢'(t): Adjusted angular dependence.



2.3 Vacuum Energy Density (pyac(t))

The vacuum energy density evolves over time:
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where:

e [,: Planck length (I, = 1.616255 x 107 m).

e ¢, Planck time (¢, = 5.39 x 107*s).

2.4 Cosmological Constant (A(?))

The cosmological constant is derived from the vacuum energy density:
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g C—4

A(%)

I

where:

e G: Gravitational constant (G = 6.67430 x 10~ m*kg ™ 's72).

e c: Speed of light (¢ =3 x 10®m/s).

3 Angular and Time Corrections

3.1 Angular Dependence (¢'(t))

The angular dependence is adjusted for relativistic effects:

0ty =0-\/1- ()

where:

e ¢: Initial angle.
e v: Velocity of the node.

e f(t): Time-dependent scaling function:

1
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with 7" being the characteristic timescale (7' = 107 s).
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4 Validation Framework

4.1 Predictions for Gravitational Waves

MNT predicts measurable phase shifts and quantum corrections in gravitational wave-
forms:

Atpgw = /acos(wt)dt,

where « is a scaling parameter and w is the frequency.

4.2 Dark Matter Interactions

Dark matter cross-sections are given by:

m2
2 Mpm
opm = G o + Aun,

where G is the Fermi coupling constant and Ayt accounts for corrections.

5 Summary and Future Work

This formalism provides a robust framework for understanding MNT and its predictions.
Future work will focus on:

e Validating predictions with experimental data.

e Refining equations for extreme conditions.

e Exploring practical applications in quantum and cosmological systems.
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