/,

Ultronic Medium

tensioned medium

Ultronic Medium Hypothesis (UMH):
Quantum Overview

Matter/Spacetime Emergent Fields Wave Modes

Andrew Dodge
Auburn, Washington, USA

Version 1.0 - September 2025

The Ultronic Medium Hypothesis (UMHﬂ models space not as a void but as a mechanically real, tensioned medium defined
by its intrinsic tension (73,) and density (p,). All known physical phenomena arise from coherent oscillations and strain
patterns within this medium. Particles, fields, and forces are not independent entities, but stable, phase-locked strain-wave
configurations. In the quantum limit, a particle corresponds to a confined, resonant oscillation — a knot in the medium —
whose standing wave pattern defines its mass, charge, and spin. In this sense, there is no matter distinct from space; there is
only the medium and its motion. (See[UMH'} §§2.1-2.3)

Within this framework, quantum mechanics arises naturally from the nonlinear wave dynamics of the ultronic medium.
Quantization reflects the stability constraints of solitonic oscillations; superposition and interference emerge from wave
coherence; and entanglement corresponds to phase-locked correlations maintained across the medium. In this view,
probability amplitudes of standard quantum theory are effective statistical descriptions of real mechanical oscillations in the
ultronic substrate.
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[from tension/density. W is strain amplitude; « is the self-interaction.
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sets the invariant propagation speed and defines the mechanical basis of relativity and light. Quantization emerges when the
nonlinear wave equation of the medium admits only discrete, phase-stable oscillations. These localized modes behave as
solitons whose internal frequency w,, and energy F,, = hw,, arise from the smallest self-consistent strain loop in the lattice.
The Planck constant thus represents the action of the minimal stable solitonic cycle rather than a fundamental postulate.
Quantum discreteness is therefore a manifestation of mechanical resonance stability, not an intrinsic randomness of nature.
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Fig. 1: Ultronic medium wavefront; Fig. 2: Later-stage wavefront Fig. 3: Bosonic overlap: Fig. 4: Fermionic exclusion:
isotropic propagation with propagation within the medium. symmetric phase alignment yields antisymmetric phase locking prevents
¢ = /T /pu. The field evolves stable co-occupancy. overlap.

coherently through the tensioned

substrate.

Wave Confinement and Soliton Stability

Within the ultronic medium, localized excitations form through nonlinear self-focusing and phase-locking. When the restoring
tension balances the strain energy, a stable standing-wave soliton results. These entities persist through collisions and
interference, maintaining coherence and mechanical identity, reproducing particle-like behavior. Higher-order internal modes
yield quantized energy levels, while chiral rotation of confined waves gives rise to intrinsic spin and Dirac-like duality.
This provides a physical basis for the wave—particle duality: the soliton is both an oscillating wave and a localized object,
depending on observational scale. (See[UMH} §2.5)
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Ultronic Medium Hypothesis (UMH): Quantum Overview

Emergent Quantum Statistics

Statistical behavior in quantum systems follows from topological constraints within the medium. Solitons whose phase
symmetry is antisymmetric under exchange (half-cycle offset) exhibit mutual exclusion — analogous to fermions — while
symmetric phase alignment permits overlap, corresponding to bosons. The Pauli exclusion principle thus arises as a
mechanical phase-lock constraint in the medium, while the Bose—Einstein statistics emerge from coherent superposition of
strain modes. This correspondence extends naturally to gauge topology: double and triple phase-locks reproduce the SU(2)
and SU(3) symmetries observed in the Standard Model. (See[UMH?} App. A.3.1- A.3.4)

Entanglement and Coherence in the Medium

Quantum entanglement, within UMH, is interpreted as persistent phase coherence between spatially separated regions of the
medium. When two solitonic oscillations share a common phase constraint, measurement fixes the global phase relation of the
pair, yielding nonlocal correlations without superluminal signalling. In baseline simulations with independent settings, CHSH
statistics approach the classical bound (S ~ 2); a diagnostic relaxed—measurement—independence (RMI) mode demonstrates
capacity for S > 2 as detailed in the main UMH manuscript. Decoherence arises when external strain noise disrupts this
phase alignment, transitioning the system from coherent to statistical behavior. In this view, quantum uncertainty reflects
incomplete knowledge of the medium’s evolving phase configuration. (See[UMH?} App. A.1.4)
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UMH Quantum Entanglement: CHSH Simulation with Decoherence
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Fig. 5: Baseline CHSH correlation in independent-setting regime (S = 2) and Fig. 6: SU(3) phase-locked topology (triplet constraint)
diagnostic RMI parameter-space scan showing S > 2 regions (see App. A.3.5 of the consistent with color-like confinement.

main UMH manuscript.

Conclusion

The Ultronic Medium Hypothesis reframes quantum mechanics as the emergent behavior of a physically real, tensioned
medium. Where conventional Quantum Field Theory treats particles as excitations of abstract fields, UMH identifies
those fields as the statistical representation of underlying strain-wave mechanics. In this view, gauge symmetries and
coupling constants are not arbitrary but arise from the topological phase relationships within the medium itself. Quantum
indeterminacy, entanglement, and superposition all trace to coherent dynamics of a continuous substrate that obeys the same
relativistic constraints as General Relativity. By revealing a mechanical foundation beneath quantum principles, UMH offers
a unified, causal interpretation of both gravitation and quantum phenomena — a bridge between the continuum of spacetime
and the discrete behavior of the quantum world.

For full derivations, simulations, and validation datasets, see The Ultronic Medium Hypothesisﬂ

Supporting Paper:

* The Ultronic Medium Hypothesis (UMH) — Full mathematical formulation and derivations.
Main UMH Document: https://github.com/UltronicPhysics/UMH

Contact: For questions, collaboration, or access to the simulation platform, contact the author at:
dodgealultronicphysics.com. https://www.UltronicPhysics.com.
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