Time as Accumulated Substrate State Evolution

Y

Standard physics describes how time behaves but lacks a
physical mechanism for why. It treats time as an abstract
coordinate or geometric dimension without explaining
the physical process that constitutes its passage.

This framework unifies kinematic and gravitational time
dilation, deriving the arrow of time and the universal
speed limit from a single propagation-budget constraint
imposed by the finite capacity of a physical substrate.
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The Explanatory Gap in Standard Physics

Special Relativity | General Relativity | Thermodynamics
Mathematical Coordinate Geometry Emergent Arrow
Treatment (Minkowski) (Riemannian) (Entropy)
Missing Physical | Why does motion | What physical entity Why is time
Mechanism slow a clock? is actually curving? | irreversible at the

micro-level?

Despite empirical success, these treatments leave the physical nature of time
unaddressed. They offer no unified physical mechanism for why clocks slow,
why the causal speed limit c is universal, or why gravitational and kinematic
time dilation share identical mathematical efficiency structures.

The Big Flare-Up Theory A NotebookLM



The Spaticle Field as the Medium of Reality
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The Big Flare-Up Theory

STRUCTURAL

2o sseesee— CONDENSATION

(MATTER)

Intrinsic Equilibrium Density:
ps = 5.9 x 1077 kg/m3

___ PROPAGATING WAVE
(LIGHT)

The Substrate

The vacuum is not empty. It is a physically real
continuous substrate with a measured intrinsic equilibrium
density. It acts as the fundamental fabric of reality.

Covariance vs. Ether

This is not a classical luminiferous ether, which implied
a preferred drift frame against which matter moves
moves. Here, both light and matter are organised
excitations of the exact same underlying medium.

Detectability

No embedded observer can detect absolute substrate
drift because all measuring instruments and signals
are excitations of the same medium. The Michelson-
Morley null result is constitutionally inevitable.

& NotebooklLM



The Mechanical Origin of the Universal Speed Limit

: Density (p.) - Inertial Resistance

Stiffness (Ks) - Restoring Force

The Derivation The Causal Limit

In any continuous medium, propagation speed is c is not defined by the properties of light. It is the
governed by the ratio of restoring force (stiffness) | maximum rate at which the substrate can undergo

to inertial resistance (density). causal reorganisation. Every physical process—

particle motion, force transmission, or internal clock
The speed of light is simply the mechanical wave evolution—requires local substrate reorganisation

speed of the Spaticle substrate. and is strictly bounded by this mechanical rate.
: A NotebookLM
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Redefining Time as Substrate Evolution

independently existing temporal
dimension. It registers the net

change in the physical
configuration of the substrate

r\/\:.a.ri’[h which it interacts.

A clock does not measure an

Operational Definition

\

Proper Time

The proper time interval dt is

simply the accumulated record
of this local substrate state
evolution. Time is a physical
process, not a dimension.
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Propagation Efficiency

The local rate at which time

accumulates is governed by
Propagation Efficiency:

, Where ¢, is

the local effective propagation
speed of the substrate.
The Big Flare-Up Theory
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The Fundamental Propagation Budget

Total Capacity = c?

Mechanical Budget Slider

Increase Vg, qa° Increase Vipemar”

Spatial Traversal (Vpaia?) Internal Evolution (Viniemar®)

Decrease Vi iomal Decrease Vgpatial®

Allocation Trade-off

The Constraint The Budget Equation The Consequence
Because the substrate has a finite Capacity committed to spatial traversal
causal reorganisation capacity, any > 5 5 Is drawn from a shared account.
physical system must allocate this C™ = Vgpatial~ T Vinternal Whatever is spent on moving through
limited capacity. space is strictly deducted from the

capacity available for internal physical
state evolution.
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Kinematic Time Dilation via Budget Allocation
At Rest (v = 0) W

Moving clocks run slow because
100% their finite propagation budget is
consumed by spatial traversal.

Bl Internal Evolution

Moving (v = 0.5c) - — ‘ The Lorentz Factor \

272 nhis not a gre]ometlrifc postula’:ce; itis
] St the exact physical fraction of the
75% e \ 1 c2 propagation budget remaining for
internal evolution.

[ ] Spatial Traversal |l Internal Evolution

Relativistic (v = 0.99c) Twin Paradox Resolved

The travelling twin does not slip
through a spacetime wormhole. They
98% 2% physically commit more of their
substrate budget to spatial traversal

* and less to internal physical evolution,
E Spatial Traversal . Internal Evolution returning materia"ypygunger_
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Length Contraction as Substrate-Traversal Geometry
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Simultaneity (v)

S?.tatlinnary Fram% Stationary Frame
imultaneity (v = 0) Proper Length (Ly) Simultaneity (v)
o o
: : : \ Different Substrate
Configurations
e & @
Invariant Local Dimensions | | Tilted Sampling | Shared Efficiency
No physical compression occurs. Length contraction arises from The spatial interval differs by the exact

Every atom in a moving object retains comparing propagation histories across  same efficiency factor n = V1-v?/c2.
locally invariant dimensions in its own differently oriented simultaneity surfaces. . iation and len qth contraction are

substrate frame. An observer samples different substrate 5 gingle hudget allocation applied to
configurations at moments defined by different coordinates
their own traversal geometry. ‘
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Gravitational Time Dilation via Substrate Deformation

Substrate Withdrawal

Mass does not curve an abstract dimension: it
physically compresses and organises the
Spaticle field.

Lowered Efficiency

This maintained deformation acts as a continuous
withdrawal from the propagation budget. The
local propagation speed c(r) drops.

The Equivalence

With a lower overall ¢, less capacity remains
for internal processes. This perfectly mirrors the
budget reduction caused by spatial velocity,
uniting the physical cause of both dilations.
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The Finite Deformation Domain

The Cutoff

. Unlike standard GR, gravitational
1 Standard GR influence does not extend to infinity.

The Physical Cause

| Because the Spaticle substrate has a
. —r non-zero baseline equilibrium density
2 N BFUT Prediction (p,), local deformations eventually fall
5 below ambient fluctuations.

Time Dilation Effect (1 - n)

—

Locality

Gravitational time dilation is strictly

local. It terminates cleanly at the
boundary of the deformation domain (R,).
A clock at r > R, experiences absolutely
zero time dilation from that mass.

Domain Radius (R,)
Distance (r) '
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The Unified Propagation-Budget Equation

Setting M = 0 recovers Setting v = 0 recovers
Special Relativity. General Relativity.
One Shared Account Operational Truth
Kinematic and gravitational time dilation are not This provides the underlying physical
two separate phenomena. They are two different mechanism for the additive mathematical
channels competing to draw down the exact structures already used operationally in GPS
same finite substrate reorganisation account. and satellite clock corrections.
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Massless Propagation and Zero Proper Time

| Laal ol X Aea g s AN s SN e Beia
39 S H3 V.43 259 AR VIR VAR VR 3 VR V.

i 0% Deep Violet (Internal Evolution) ~ Propagation Budget Bar

No Internal Maintenance| | 100% Spatial Budget Null Proper Time
A photon is a massless With zero internal structure to evolve,| | Because zero capacity remains
excitation. It carries no its internal budget is identically zero. | | for internal evolution, proper time
localised condensation Therefore, 100% of its capacity is accumulation is exactly zero.
structure to maintain. dedicated to spatial traversal. Light experiences no time.
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Causality and the Arrow of Time
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Microscopic Irreversibility

The asymmetry of time is hard-coded into the
mechanical medium. Disturbances in the Spaticle
field propagate strictly outward at speed c.

No Local Recall

A disturbance, once emitted, cannot be reversed
or recalled by local operations. Entropy increases
because these substrate reorganisations spread
irreversibly.

Chronology Protection

Backward time travel and closed timelike curves
are physically excluded. The finite, one-way
reorganisation mechanics of the substrate provide
no physical mechanism for a disturbance to
propagate backward into its own causal history.
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Time Before Matter Organisation

Pre-Luminous Phase Organised Condensation
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Substrate Fluctuations
No Clocks
No Operational Time

Stable Matter
First Clocks
Operational Time Begins

Eternal Substrate

The universe did not begin with a Big
Bang singularity. The substrate has

singularty. The substrate has existed
eternally, undergoing internal evolution
through thermal fluctuations.

Operational Time

However, operational time—time
registered by a physical clock and
referenceable by another system—
system—requires organised matter.

The Threshold

Operational time only began when the
first stable, organised matter condensed
from the field, providing a structural
reference for substrate evolution.
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Synthesis: The Unified Propagation Principle

Time
Substrate Evolution Rate

Gravity

Organised Substrate Deformation

The
Spaticle
Substrate

Speed Limit ¢

Maximum Propagation Capacity

Inertia
Resistance to Reorganisation §

The Final Insight
Time, light, and gravity are not separate geometric postulates or independent ingredients of reality.

The Conclusion
They are strictly mechanical manifestations of one singular physical truth: all of reality is
mediated through the finite propagation capacity of the Spaticle substrate.
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