Preprint Plan: The Geometric Theory of Phase

Part 1: Foundations of Phase Theory

¢ Section 1: Introduction and Philosophy of Phase Theory
o General concept and aims of the Geometric Phase Theory (GPT)
¢ Principles of minimalism and departure from standard approaches
o Key postulates:

« Existence of the Phase Background (7})
¢ Universal local motion at speed ¢
« Matter as stable phase vortices (T > T,,isical)
o Overview of emergent properties and phenomena explained by GPT (mass, spin, charge, interactions,

quantum effects, cosmology)
+ Section 2: The Phase Background and Phase Vortices
¢ 2.1 The Phase Background:

« Definition: Universal field of equilibrium phase tension (7))

 Nature: Composed of subcritical phase fluctuations (d0¢) below the threshold 7. for particle
formation

« Properties: Passivity, conductivity (perturbations propagate at c), criticality (7.,;cq for vortex
formation)

¢ Role: Material for particle birth and medium for interaction propagation

* 2.2 Phase Vortices as Quanta of Matter:

» Definition: Stable, localized, self-sustaining vortex configurations of the phase field

e Formation: Condensation from the background when T" > 1,1, Minimizing local phase energy
F

o Structure: Closed, light-like phase trajectory; stability and properties determined by topology and

geometry (radius R)
+ Section 3: Emergent Properties of Particles in GPT

e 3.1 Mass:
¢ Origin: Integral measure of vortex interaction with the background (inertia) or "trapped" energy

* Relation to Radius: m = Kj5./(Rc) (Where K50 = 1)
e 3.2 Spin:
» Origin: Direct consequence of topology and dynamics of phase circulation in the vortex
e Quantization: Arises from discrete stable topological configurations and phase coherence

requirements (§ d¢ = 2zn)

e Spin 1/2: Associated with 47-symmetry of the phase on a toroidal/Mdbius-like topology

3.3 Charge (qynase):

o Origin: Stable asymmetry or orientation of the internal phase flow of the vortex ("inward" for [-],
"outward" for [+])

» Topological Basis: Quantization explained by the integer winding number 7 in 95 do = 2nn

o Charge Conservation: Topological origin explains charge conservation

» Stabilization: Spin 1/2 topology is necessary to stabilize this charge orientation

» Neutral Particles: Symmetric internal structure or compensated flows (e.g., photon, neutron)

Part 2: Dynamics and Interactions in Phase Theory

+ Section 4: Particle Formation, Decay, and Interactions
¢ 4.1 Formation and Decay Hierarchy:

« Background — Photon — Fermions (e.g., e~ + €' pair production from photon)
* Role of phase pressure and topological stability (Ngeom) in particle decay

+ Mechanism for beta decay as phase reorganization of a nucleon vortex
» 4.2 Unified Nature of Interactions:



o All interactions as manifestations of phase dynamics: redistribution of phase tension, coupling, or

reconfiguration of phase vortices
o Section 5: Phase Electromagnetism

o Mechanism: Interaction of vortices with stable phase asymmetry (charge)

o Fields: Ephase (gradient of phase tension) and Bphase (circulation of phase flow) described by phase
Maxwell equations

» Constants: ¢, €o, (o derived from background properties (€phase, tphase)

 Photon: Dynamic phase vortex (Spin 1), carrier of EM perturbations, possessing phase mass m, X

1/4
e Fine Structure Constant (agjs): Dimensionless constant from the ratio of phase asymmetry strength to

the quantum of action, potentially involving Nmpo

+ Section 6: Phase Gravity
e 6.1 Mechanism:

e Mass (integral phase tension of a vortex) perturbs the equilibrium tension 7 of the surrounding
background
+ Other masses move along the gradient of this modified tension
« Described by a phase potential @ and Poisson-like equation: V?®¢ = A GphasePm
« 6.2 The Gravitational Constant (G .):
* Not fundamental, but a parameter of the background's "responsiveness" or inverse viscosity (~
l/ﬂphase)
e 6.3 Macroscopic Effects (Explaining "Dark Matter" phenomena):
« Dynamic background response (viscosity, 1.,isicq1 threshold, rotational effects) leads to additional
gravitational acceleration
« Parametrization: x (g = GM/r?* + k/r) or MOND-like acceleration aq (k = aoRgar)
» Gpevity as Monopole + Gravitomagnetism: Hypothesis that the x/a effect arises from a
gravitomagnetic component B, created by collective mass motion (e.g., galactic rotation)
e Dynamic x: Changes in the central Bg (e.g., from a central black hole) can alter x, explaining
transitions between "dark matter" dominated and "baryonic" galactic dynamics, and potentially
"heating" the halo via phase friction

» 6.4 Gravitational Waves: Waves of phase tension propagating through the background
¢ Section 7: Phase Interpretation of Nuclear Forces
o "Strong" Interaction: Phase coupling of nucleon vortices via overlapping fields and tension

minimization at short distances
e "Weak" Interaction: Internal phase reconfiguration of a metastable vortex (e.g., neutron to proton)

Part 3: Quantum Mechanics, Thermodynamics, and Cosmology in Phase Theory

¢ Section 8: Phase Quantum Mechanics and Thermodynamics
e 8.1 Phase Quantum Mechanics:

» Phase wave function (¥/pnase = Ae’ﬁ): Describes the distribution of phase tension (AZ) and local
phase ()

+ Phase evolution equation (analog of Schrodinger equation)

 Measurement and "Collapse": Physical phase interaction with the measurement system, leading

to reorganization of the phase structure
¢ Quantum Effects (geometric/deterministic explanation):

» Tunneling: Phase reconfiguration of a vortex to bypass a high-tension barrier
o Superposition: Real physical state of a phase field encompassing multiple potential

configurations
+ Entanglement: Parts of a single, globally coherent phase structure

» Pauli Exclusion Principle: Topological incompatibility of identical fermion vortices
e 8.2 Phase Thermodynamics:

« Temperature (7T'): Measure of the average intensity of uncoordinated phase fluctuations (d¢)



o Entropy (S): Measure of the number of accessible phase configurations (Qphase) for a given
macrostate (S = k In Qpase)

» Heat (Q): Transfer of energy via these chaotic phase fluctuations

o Laws of Thermodynamics: Derived from statistical behavior of phase fluctuations and vortex

structures
¢ Section 9: Phase Cosmology
e 9.1 Dynamic Universe without Geometric Expansion:

« Evolution described by changes in the global Phase Background state (70(%), aphase(?))
* Observed "expansion" as a visible effect of phase tension redistribution

9.2 Cosmological Redshift (z):
e Mechanism 1: Phase drift of photon energy as it travels through an evolving (cooling) background
To(?)
* Mechanism 2 (Alternative Hypothesis): "Light fatigue" - gradual photon energy loss to a static

background, modulated by local background tension (77,.4;) in galaxies vs. voids
9.3 Large-Scale Structure (LSS) Formation:

e Origin: Primary fluctuations in phase tension (0 7() in the early, nearly uniform background

e Mechanism: Regions with 07y > 0 act as attraction centers, condensing phase vortices (matter)
to form nodes and filaments; voids are regions of rarefied phase background
» No Dark Matter Required: Structure forms via phase gravity (including the x effect) from ordinary

matter and background dynamics
9.4 Cosmic Microwave Background (CMBR) and Baryonic Acoustic Oscillations (BAO):
 CMBR: Not radiation from a "fireball," but thermal equilibrium radiation (phase fluctuations) of the
phase background itself at the epoch when photons thermalized by losing energy to the
background level. Anisotropies (AT/T') are imprints of primary 07
+ BAO: Imprint of phase density waves in the primordial phase "plasma"
9.5 Other Cosmological Considerations:
o Hypothesis of Hidden Early Metallicity: Early formation of heavy element cores in primordial phase

collapse zones

» Constancy of Fundamental Constants: G, %, ¢ remain fixed; observed large-scale effects are due
to phase dynamics (though an alternative view of evolving constants via background evolution
was also discussed )

Part 4: Advanced Topics, Predictions, and Future Directions

o Section 10: Key Hypotheses, Unresolved Problems, and Verifiable Predictions
o Summary of key GPT hypotheses (e.g., nature of x/ag, agys from geometry, Gphase/Kphase from
background properties, precise models for Wyuse, 10, Teriticar)

» Discussion of unresolved problems and areas for further mathematical formalization
o Consolidated list of unique, falsifiable predictions of GPT for experimental and observational testing

across various scales (micro, astro, cosmo)



