The Sequential Emergence
of Fundamental Forces

From a Continuous Substrate to the Complexity of Physical Reality.
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The Physical Vacuum is a Dense,
Continuous Substrate

Space is not an empty geometric abstraction. It is a physically real, space-filling medium—the Spaticle field—that resists
local depletion. Every force and particle is an organised excitation of this single, continuous, compressible substrate.

Equilibrium Density:
P =5.9 x10%" kg/m?
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[ ACTIVE: Mass | = Condensation = Charge = Topology

Gravity is the Substrate’s Mechanical
Restoring Response to Mass

Gravity is not an imposed geometric curvature. It is the mechanical restoring pressure of the
Spaticle field attempting to repopulate a region displaced by mass. A secondary mass
experiences gravity simply because it is caught in this local Spaticle pressure gradient.

—+ Restoring Pressure Gradient
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[ ACTIVE: Mass ] = Condensation = Charge = Topology

The Gravitational Domain is Finite, Governed by Substrate Relaxation

Because the substrate has a finite relaxation time (z_, = 4.6 ms), gravitational influence cannot extend
infinitely. The medium relaxes back to equilibrium, converting the infinite-range Poisson curve of
classical physics into a finite-coherence Yukawa-style domain.
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Mass — [ ACTIVE: Condensation | — Charge — Topology

The Structural Catalyst: Nucleation of the 3+e Condensation

Further structural complexity requires matter to organise. The substrate achieves its first
stable energetic minimum by forming a 3-core of co-rotating units. To stabilise, this core
physically expels the interstitial substrate, generating an electron unit.
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1. Nucleation of 2. Interstitial 3. Electron
co-rotating quarks Substrate generation at
Compressed Bohr radius
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| Mass — [ ACTIVE: Condensation ] = Charge — Topology

%The Strong Force Originates from
Bernoulli Co-Rotation Mechanics

' The strong force requires compact, internally structured condensations. When two co-rotating 3-cores are brought
together, the shared interface experiences high substrate velocity, creating a low-pressure zone that binds them
‘tightly (0.574 GeV/fm), alongside a hard-core repulsion limit.

High Velocity / Low Pressure = Substrate Attraction
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Mass — [ ACTIVE: Condensation | — Charge — Topology

Asymptotic Freedom is a Direct
Geometric Consequence

As the probe scale shrinks, the physical geometry of the condensation prevents further compression. The
energetic cost of extreme localisation rapidly outpaces the bulk binding energy, causing the effective
coupling strength to drop at short distances.

Maximum Interface Velocit
4—/”/ y

Localisation Cost > Binding Energy

Strong Coupling Constant (a.,)

Physical Condensation Radius
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Mass — Condensation — [ ACTIVE: Charge | — Topology

Charge 1s Imparted as Persistent Rotational Asymmetry
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Electromagnetism requires
charge-asymmetric
configurations.

When the interstitial unit is
expelled from the 3-core, a
“gear mechanism” forces it into
negative counter-rotation.

Charge is simply the persistent
orientation of internal substrate
circulation.
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Mass — Condensation — [ ACTIVE: Charge | — Topology

Electromagnetic Propagation is a Directional
Substrate Wave

A stationary charge creates a static directional pattern. When that charge accelerates, it generates a
time-varying polarised ripple in the substrate—the photon. The speed of light (c) is strictly the maximum
structural reorganisation speed of the Spaticle medium.
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Stationary Charge: Static Asymmetry Accelerating Charge: Propagating Substrate Wave
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Mass — Condensation — [ ACTIVE: Charge ] — Topology

Bidirectionality Arises from Substrate Energy Cancellation

Like charges repel because their identical circulation directions create conflicting, high-energy structural
influences in the continuous substrate. Opposite charges attract because their counter-rotating influences
partially cancel, allowing the substrate to settle into a lower-energy configuration.

Conflicting Influence
(Repulsion)

Co-rotate + Co-rotate Co-rotate + Co-rotate

Energy Cancellation
(Attraction)

Co-rotate + Co-rotate Co-rotate + Counter-rotate
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Mass - Condensation = Charge = [ ACTIVE: Topology ]

The Weak Force Requires ; :
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Transformation-Capable Topology

The Weak force is structurally the
most demanding. It does not primarily
attract or repel; it transforms.

It requires a bound, multi-nucleon
system capable of entirely
reconfiguring its internal Spaticle
topology (e.g., changing quark
flavour).
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Mass = Condensation = Charge = [ ACTIVE: Topology ]

W and Z Bosons are Massive
Reorganisation Excitations

Photons are massless waves travelling over existing structures. W and Z bosons are massive
because they must carry the immense substrate reorganisation energy required to alter a

condensation’s internal topology. This heavy energy burden forces them to dissipate rapidly,
rapidly, dictating their extremely short range.

Reorganisation Energy Budget

Photon:
Zero-Rest-Energy >
Wave

W/Z Boson:
High Substrate
Reorganisation
Burden
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Mass - Condensation = Charge = [ ACTIVE: Topology ]
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Parity Violation Follows from
Structural Asymmetry

Weak interactions exclusively target
left-handed configurations. In the
Spaticle substrate, the massive
co-rotating core dominates and
structurally stresses the
counter-rotating unit created during the
3+e bifurcation. The Weak force
preferentially reconfigures this

stressed, asymmetric target.

Asymmetry Dominance 0

Counter-rotating Unit
(3+e Bifurcation)
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The Hierarchical Channel Accessibility Matrix

Synthesis: The four fundamental forces are not arbitrary postulates. They are an inevitable,
sequential accumulation of structural complexity within a single physical medium.

Force Structural Prerequisite | Substrate Mechanism Range Constraint
Gravity Mass Deformation Response Relaxation Time
Strong Force Compact Condensation | Bernoulli Co-rotation Geometry Limit
| Electromagnetism Charge Asymmetry Directional Wave Unattenuated
Weak Force Topology Reconfiguration | Localised Excitation Rapid Dissipation
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A Unified Physics with
Zero Free Parameters

Every fundamental force, coupling constant, and particle mass
emerges sequentially from one root physical reality: the intrinsic
equilibrium density of the Spaticle field and its condensation
geometry. No ad-hoc mathematical insertions are required.
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ps = 5.9 x 107%" kg/m’
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