Substrate Mechanics and the Physical Origin
of the Universal Speed Limit

Deriving c, electromagnetism,
and the physical boundaries
of photon persistence from T
Spaticle condensation
dynamics.
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Space is a Compressible Physical Medium Governed by an Intrinsic Equilibrium Density

The Mathematical Arena The Physical Substrate
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Space as an abstract geometric void. | ps =59x10 kg/m ) Space as the Spaticle field. A compressible
Physical properties are mapped onto nothingness. elastic medium with intrinsic density and stiffness.
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The Spaticle field is physically occupied at every point. It possesses measurable properties:
finite density, finite stiffness, and a maximum causal reorganisation rate.
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Max Reorganisation
Front

The Universal Speed Limit is the Maximum Causal
Reorganisation Rate of the Substrate

K

C=,]—
Ps

¢ : Substrate propagation limit (2.998 x 108 m/s)

K : Substrate stiffness (5.30 x 107'° Pa)

ps : Substrate density (5.9 x 10727 kg/m?)

The quantity c is not defined by light. It is a mechanical property of the Spaticle field. No physical process
can reorganise the substrate faster than the substrate can propagate causal information through itself.
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Finite Substrate Capacity Requires Strict Allocation
Between Motion and State Evolution

Total Substrate Capacity: c?
1

. 2
Vinternal

Capacity available for internal state evolution (time)

P .ou 2 2
C® = Vspatial” T Vinternal

Because the maximum reorganisation rate is hard-capped
by substrate density, total propagation capacity must be
shared. Any capacity diverted to traverse space strictly
reduces the budget available for internal processes.
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Massless Excitations Allocate Full Propagation Capacity

to Spatial Traversal

Zero internal structure to

Massless maintain. 100% of capacity
Excitation devoted to spatial traversal.
(Photon) Consquently, Vspatial = C e_md
proper time accumulation is
Vspatial = € exactly zero.
Embedded condensations must
, continuously sustain local
Massive , _ structural organisation against
Condensation Vinternal - COndensation Maintenance the substrate. This diverts
(Proton) capacity, ensuring spatial

Uspatial

velocity never reaches c.
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Time Dilation is the Physical Reduction of Internal Propagation Budget
During Spatial Motion

AL

T

“

v =0.1c

Vo= (L.5C

The Efficiency Factor: n = \/1 — v?/c?

v = 0.9c

The Big Flare-Up Theory

Journal: Time is not a pre-existing geometric dimension; it is the accumulated record of
substrate state evolution. As a system accelerates, the efficiency factor (n) dictates the exact
fraction of the budget remaining for internal processes. Moving clocks physically run slower
because they lack the substrate capacity to execute internal change.
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Electromagnetism is a Single Wave Phenomenon
Distinguished Only by Boundary Conditions

Electric Field Magnetic Field Photon

State & Type Bound & Static Bound & Circulating Free & Detached

i

Electric fields, magnetic fields, and photons are not fundamentally different entities requiring
virtual particle exchange. They are uniquely defined states of a single continuous medium—

distinguished entirely by whether they remain bound to a source or propagate freely.
A NotebookLM
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Electric Fields are Static Radial Substrate
Deformations Anchored to Charge Asymmetry

A charged particle
establishes a radial
organisation of the
surrounding
substrate.

This Is a static
solution of substrate
dynamics.
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State: Bound & Static
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It requires no
continuous emission
of ‘virtual photons’.
The field persists
indefinitely as a
tension state,
drawing no power
from the source to
maintain itself.

Electric Fields are tear etabirity of radial surstrate Deformations to modern exegesis.
Journal: Electric fields are not emissions of particles but persistent, static tensions within the
fundamental substrate medium. The energy budget of the source is unaffected by the
continued existence of this field, which exists as a stable, bound deformation. 4 \ichoorim
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Magnetic Fields are Bound Circulating Substrate
Waves Sustained by Current Alignment

Current or spin
alignment
organises the
surrounding
Spaticle substrate
substrate into a
stable, looping
wave pattern.

\ State: Bound & Circulating

Like a compressed
spring, energy was
transferred to the
substrate during
field formation.

The field possesses
energy but does
not transport it
away, looping
continuously back
upon its source.
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Detached from their Source

Photons are Organised Substrate Excitations

When a

iState: Free & Propagating

changing current

produces a

disturbance no

longer bound to
the originating e
structure, the

—_— — —

- Velocity =c¢

| structure to

organised wave

detaches.

It Is now a free
electromagnetic
excitation. With
no condensation

maintain, 100%
of its propagation
budget Is
committed to
spatial traversal
at C.

The Big Flare-Up Theory

A NotebookLM



Bound Fields Release Outward as Free Pulses When
Source Sustenance is Removed

Step 1: The Jacuzzi Test (Pump ON)

Source is active. Substrate remains in bound configuration.

Step 2: Source Cut (Pump OFF)

The bound substrate configuration is no longer sustained.
It releases outward, propagating as a brief free pulse before
dissolving.

Implication: Energy returns to the substrate locally and outwardly,
never reversing to flow back into the source.
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Photons Propagate as Solitons That Eventually Dissolve
into the Ambient Substrate

Dissolution Threshold (E . )
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Standard Model asserts infinite range for photons. Substrate mechanics prohibit this. A photonis a
self-sustaining soliton. As it travels, 3D geometric spreading dilutes its amplitude. Once its energy
density falls below the substrate’s vacuum fluctuation threshold, it loses coherence and dissolves.

The Big Flare-Up Theory A NotebookLM




Persistence Length 1s Governed by Geometric Dilution
and Signal-to-Noise Thresholds

Substrate relaxation length E . (2.25meV) |
| Ly =1,380 km |

Lpersist = Ly X (E/ J‘-:"miirt)2
‘Governed by soliton stability /
~against geometric dilution.,
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Lpersist = Ly X (E/ "‘-:"ﬂr'u'n)‘:L
Governed by signal-to-sub-
strate-noise; no soliton forms.

Persistence Length (L, ist)

Photon Energy (E)
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The Universe Possesses Distinct Energy-Dependent
Horizons Rather Than Uniform Transparency

Radio (1 MHz) Optical (2.5 eV) Gamma (100 MeV)
1.58 x 10~ m 11 AU 88.5 Gpc
(Sub-atomic) (Solar System) (Cosmological)

Higher-energy photons create larger initial amplitude solitons, taking longer to dissolve.
Consequently, optical photons from distant galaxies arrive as linear waves, having lost soliton
character within 11 AU. A single 1 MHz radio photon dissolves at the sub-atomic scale—
radio telescopes detect collective classical fields, not individual primordial radio quanta.
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A Single Physical Density Replaces Multiple
Independent Standard Model Postulates

Universal Speed Limit Time Dilation
=il (Propagation budget
(c= \/ s/Ps) allocation)

Photon Persistence
(Energy-dependent
observable horizons)

Electromagnetism
(Bound vs. Free
substrate waves)

By accepting space as a compressible Spaticle substrate rather than an empty geometric
void, distinct phenomena—relativity, electromagnetism, and the limits of light—emerge as
inevitable mechanical consequences of a single physical medium.
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