Th a2 U n iﬁ ed S U bSt rate Of Abstract: The standard model of

particle physics requires bet-

> I h - ween 19 and 26 experimentally

P a rt I c e P ys I cs inserted free parameters with no
derivation from a deeper physi-

ical substrate. These include the
" masses of the W and Z bosons,

‘ the fine structure constant, the
‘ strong coupling constant, and

' ‘ ‘ the Higgs boson mass.
" “ This framework dismantles the
... ... reliance on arbitrary parameters
... ..... by presenting a single physical
.. ... substrate—the Spaticle field. It
. . demonstrates that complex

..... particle physics, coupling constants,
... massive bosons, and the Higgs

' resonance can all be explicitly
' derived from the intrinsic

(g . geometry and equilibrium density
:.:.:.'.. of a single universal medium.

There are zero free parameters.
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Deriving Particle Physics from Intrinsic Field Density

Standard Model: Fragmented Inputs The Geometric Blueprint: Unified Derivation
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(" The vacuum is not empty geometric spacetime, nor is it a collection of abstract, mathematically separate quark, gluon, and Higgs )

fields. It is a single, physically real, compressible, elastic medium. Every particle, force carrier, and quantum phenomenon is an
organized excitation of that one substrate. By anchoring the physics to the intrinsic equilibrium density of this field, physical
\_ constants cease to be arbitrary empirical inputs. They become inevitable geometric consequences of substrate condensation. ¥
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Geometric Origins of the Strong Coupling Constant

Nucleation Geometric Derivation

The physical binding
energy density at this
interface is p,v?/2.

The first stable quark-
class excitation
nucleates from the
substrate via a specific

free-energy functional. The ratio of this to the
_ free condensation
The strong coupling energy density (psc?)

constant (as) shares a
geometric origin with
electromagnetic coupling,
but it Is evaluated at the
inter-condensation
interface rather than the
external propagation
limit.

gives wgrg/(2¢?).

This strictly geometric
derivation yields

a, ~ 0.120, mapping
flawlessly to the
measured scale.

Interface Velocity: v = w,r,

Asymptotic freedom emerges naturally: as probe scale decreases toward r , the interface velocity approaches

the speed of light ¢, maximizing the coupling, beyond which geometry prohibits further compression.
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Deriving the Fine Structure Constant from Circulation Asymmetry

Big Flare-Up Theory

Rotational
‘\\ Polarizability (x,o) /

The fine structure constant (a) must satisfy stringent
mathematical conditions: it must be dimensionless,
independent of unit choice, and perfectly encode the
ratio of electromagnetic to mechanical interaction at
the substrate scale. It is not an arbitrary input
parameter that happens to match observation.

It is the unique dimensionless expression of the ratio
of substrate circulation energy to propagation energy
at the condensation scale:
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Once the three-sphere packing geometry is established
and p; is fixed by the substrate equilibrium, a has no
geometric freedom. This derivation perfectly matches
the measured value of 1/137.036 (within 0.05%), entirely
without fine-tuning.
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The Physical Mechanism of Electroweak Topology Reconfiguration

1. Initial Stable 2. Temporary Massive 3. Reorganization into
Condensation Topology Excitation (W/Z Boson) New Stable Topology

Absorption of
local substrate
energy
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In the substrate framework, W and Z bosons are not freely =~ The mediating excitation carries the exact energy difference

propagating waves like photons. They are temporary, required to transform the initial internal configuration into
massive, highly localized excitations of the Spaticle field. the final one. Because these excitations carry this massive
Internal Spaticle topology reconfiguration requires substrate reorganization cost within themselves, they
reorganizing the compact, high-density internal structure dissipate rapidly, depositing their energy back into the local
of a three-core condensation. substrate. This mechanism explicitly details the physical

origin of the extremely short range of the weak f 5 Notebookl M
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W and Z Boson Masses as Substrate
Reconfiguration Thresholds

Substrate Vacuum Amplitude:
A = M

Charged Reconfiguration Fraction:
AW 1

Woae 23

Charged Branch:
My = 80.0 GeV

Big Flare-Up Theory

Neutral Branch:

(Applying 1/cos 6y,)
yielding m; =~ 91.8 GeV

The exact masses of the W and Z bosons are not
mysterious constants; they are physical
reconfiguration thresholds of the substrate.

The charged reconfiguration requires altering one
circulation unit out of a three-core structure,
meaning the perturbation amplitude is

AY/WP,.. =1/3.

Coupled with the universal SI quartic self-coupling
As; = ps/4, this strictly structural derivation outputs
a W boson mass of 80.0 GeV (matching the
measured 80.4 GeV).

The Z boson represents the fully symmetric internal
reorganization of the topology, requiring the neutral
reconfiguration geometry offset by the electroweak

mixing angle (cos 6y,), yielding 91.8 GeV.
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The Higgs Field as the Electroweak Projection of the Substrate

Vacuum Configuration
(Aﬂlqjvacz = ps‘:z)

Universal Spaticle Field

Big Flare-Up Theory

The Standard Model Higgs field does not exist as
an independent, fundamental mass-giving entity.
It is the coarse-grained, electroweak-sector
projection of the Spaticle substrate.

The formal identification is exact: the Spaticle
field’s vacuum self-consistency condition
(AgWyac? = psc?) is structurally identical to the
Higgs vacuum condition. The Spaticle field
vacuum amplitude ¥,,. maps directly to the
Standard Model Vacuum Expectation Value (VEV)
of 246 GeV. There is only the Spaticle substrate;
the Higgs field was a necessary theoretical patch
for a mathematical framework that did not
account for the physical vacuum medium.
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Deriving the 125 GeV Higgs Resonance via Geometric Balance

Higgs Mass: myg = 1/Mop X mz = 125.51 GeV

Top Quark

Fermionic Confinement
Limit (172.76 GeV)

Z. Boson

Electroweak Topology
Limit (91.19 GeV)

If the Higgs field is a projection of the substrate, the observed 125 GeV Higgs boson is its lowest-energy collective
excitation mode. Its mass is not a free parameter, but a structural property of substrate dynamics. The Z boson
defines the neutral boundary of the electroweak scale (reconfiguration sector). The Top Quark defines the deepest
substrate deformation (fermionic mass sector). The collective excitation connecting these two distinct
organizational scales naturally balances at their geometric mean. The resulting relation perfectly

matches the LHC measured value of 125.25 GeV with 0.21% precision.
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Synthesis: A Particle Physics Framework with Zero Free Parameters

Physical Constant Standard Model Status Derived Substrate Geometry Derived Value vs. Measured
Fine Structure Constant (a) Input Parameter Circulation Asymmetry Ratio 1/137.1 vs 1/137.036
Strong Coupling (ay) Input Parameter Inter-condensation Binding Interface 0.120vs 0.118
W/Z Boson Masses Input Parameter / Higgs Coupling | Topology Reconfiguration Threshold | 80.0 /91.8 GeV vs 80.4 / 91.2 GeV
Higgs Mass (my) Unpredicted Discovery Geometric Mean of Top and Z 125.591 GeV vs 125.25 GeV

The predictive machinery of quantum field theory is not discarded; rather, it is finally provided with
a physical, gemetric origin for the constants it has always required as inputs. By treating the vacuum as
a physically real compressible medium, decades of disconnected empirical parameters resolve into a
single, unified geometrical architecture derived entirely from p, = 5.9 X 10727 kg/m3.
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