The
Mechanical
Architecture of
the First Atom

Deriving the origin of matter, charge,
and structural stability from the
substrate free-energy functional.
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The Ontological Baseline Matrix

The Standard Model Paradigm | The Substrate Paradigm

Vacuum is empty geometric Vacuum is a physically real
spacetime. medium.

Particle masses are input Every physical constant derives jS
parameters. from substrate density. T
Quantum fluctuations are Matter is a stable topological
assumed virtual pairs. excitation.

ps = 5.9 x 10727 kg/m3 — The single measured intrinsic equilibrium
density from which all subsequent structural geometry flows.
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The Condensation Functional

Governing Substrate Form
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Physical Constraints on the Spaticle Field:

Terms A & B
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Localisation (A/R?)

Confining a deformation to a finite region carries a
kinetic-like cost, penalising infinite collapse.

Bulk Elastic Cost (B - R?)

The elastic energy of the surrounding substrate region,
proportional to p, penalising infinite dispersion.
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Mechanical Release and Circulation:
Terms C& D

QUARK SHARED 360" TOPOLOGICAL TOPOLOGICAL
CONDENSATE BOUNDARY PHASE VORTEX =\~ PHASE VORTEX
SEGMENTS
\ EXPELLED 2
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\ \ AXIS
QUARK
CONDENSATE /‘ % SHARED 360° i ®_ TOPOLOGICAL
SEGMENTS BOUNDARY FLOW PHASE VORTEX
|
Surface Cost (C - R) Circulation Cost (D/R)
The exact value C =-1/3 is derived because Represents the topological phase winding
three identical quark condensates share one around the condensate’'s symmetry axis,
360-degree boundary. Expulsion releases energy. providing internal structural support.
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b The Emergence of Stable

Condensations

The deep interior minimum
mathematically mandates that
the substrate prefers a stable,
finite-sized lump over infinite
dispersion or point collapse.

Total Energy (E)

Interior Minimum

> R, = 1.27348 The first stable matter is an

inevitable geometric product.

Localisation Radius (R)
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Repetition Under a Uniform
Opportunity Field
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n=1, drifting n=2, weakly interacting n=3, structural locking

At n=3, the units lock into the first compact cooperative core.
The Bernoulli co-rotation mechanism tightly binds them together,
dropping the system energy to exactly 0.900 model units.
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The n=4 Partition Energy Matrix:
Dominance of 3+e

4+0 topology 2+2 topology 3+1 topology
$2 oo 0o :
Enerqgy: 4.60 Energy: 4.00 Energy: 1.40
Parameter space Parameter space Parameter space
dominance: 0.28% dominance: 2.16% dominance: 97.56%

The 3+e topology is mathematically mandatory, dictating the
structure of 97.56% of stable matter at the formation threshold.
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The Threshold Logic and Energy Waterfall

Unstable states The bare three-core is

stable, but generating and
expelling a balancing
balancing electron reduces
total system energy by an
The bare 3-core additional 0.0042 units.
Structural expulsion is
thermodynamically favoured.

0.900 model units

The 3+e state

0.8958 model units
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The 3-Sphere Packing G
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The electron's mass is not an arbitrary

eometry

T, =0.3905 fm (Quark radius derived
perfectly from proton radius).

V., /Vy = 0.0770 (The exact geometric
volume of the interstitial gap).

parameter. It follows strictly from the

interstitial geometry alone: m,/m, = 1/(6m°).
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The Bernoulli Gear Mechanism and the

Origin of Charge
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Counter-rotation is mechanically
Imparted, not assumed.

The gear analogy dictates that a
unit expelled between two
co-rotating surfaces must
acquire opposite rotation.

Counter-rotation is the physical
definition of negative charge.
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The Stability Filter and Antimatter
Asymmetry

90-97% pass stability filter
(Ordinary Matter / 3+e topology)

&

1 Substrate
Excitation

The unstable fraction collapses and rebounds. This cancellation wave
of a failed excitation is what physics observes as an antiparticle.
Antimatter is not an independliently stable population, eliminating the
need for separate cosmic asymmetry mechanisms.

2-10% fail threshold
and collapse
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The First Atomic Completion:

Ordinary Hydrogen
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— No stable orbit exists between
the proton surface and the
Bohr radius.

— The expelled unit is
mechanically deposited at
ap = 52,918 fm.

— The proton formation event
and the hydrogen atom
formation event are the exact
same geometric event.
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Grand Synthesis: The 3+e Topology
as the Precondition for All Forces

Electromagnetic
Charge separation and
opposite circulation
patterns.

Bernoulli co-rotation
binding and 3-sphere

geometric confinement.
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Gravity e

"Wus! Mechanical restoring |
response to substrate |

> | deformation.
ay = e

Dominance inversion
and stability filter
chirality.
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The Modularity Principle:
The Universality of Hierarchy

The Condensation
Monolithic .
ebhdediats qreih Hierarchy Theorem.

Once the 3+e stable module forms, further
energy reduction proceeds through
structural modularity—repeated formation
of the same 3+e unit—rather than
unrestricted growth of a single larger
condensate.

Energy Cost

Modular growth

This defines why all electrons are identical
(3+e reuse)

and why particle catalogues are finite.

System Size
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From Substrate Density to a Structured Universe

Mechanical
Counter-
Rotation
(Charge)

Stable
Hydrogen P
(a_0)

0. S E(R) n=4
Substrate

Free-Energy Threshold
Min Bifurcation

A uniform physical field does not require initial conditions to
produce differentiated matter. Matter, charge, and structural
stability are the mandatory geometric expressions of the
substrate seeking its energy minimum.
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