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1. Introduction: The Single-Input Hypothesis

Standard physics currently relies on approximately 26 arbitrary fundamental constants
(particle masses, mixing angles, coupling constants) that must be measured experimentally.
This paper proposes that these constants are not arbitrary, but are emergent properties of a
specific 4-dimensional geometry.

We present a model where the universe is not a container of objects, but a kinematic crystal
growing at a constant rate. By reducing the physical universe to a single geometric input, we
can derive the cosmological energy budget and the mass hierarchy of the Standard Model
with high precision.

2. The Axioms
This theory rests on only two postulates:

e Axiom | (The Geometry): The fundamental structure of the vacuum is a discrete, self-
dual 4-dimensional lattice defined by the 24-Cell Octaplex.

e Axiom Il (The Kinematics): The lattice expands/vibrates at a single, invariant velocity
magnitude c (The Speed of Light).

From these two inputs, all other physical phenomena (Gravity, Mass, Forces) are derived.

3. Derivation I: The Cosmological Constants (74/26)
The Logic:

The universe seeks maximum density. In a 3-dimensional projection of a lattice, the
maximum volume that can be occupied by active nodes (spheres) is bounded by the Kepler
Conjecture.

The Calculation:

The maximum density of face-centered cubic packing is:
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Qoctive = —— ~ 0.74048 (74.05%)
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The remaining volume is the interstitial void required to maintain the structure:

Quoia = 1 — 0.74048 = 0.25952 (25.95%)

The Physical Identity:

e Active Energy (74.05%): Corresponds to Observed Dark Energy + Baryonic Matter
(68.5% + 5% = 73.5%).

e Passive Structure (25.95%): Corresponds to Observed Dark Matter (26.5%).

Result: The "Dark" sector is identified as the geometric dual (the voids) of the lattice.

4. Derivation II: The Unified Constants (G and h)

Standard physics treats Gravity (G) and Quantum Action (h) as separate constants. In the
KSO model, they are material properties of the lattice derived from the input c.

A. Gravity as Stiffness

Gravity is the tensile strength of the lattice required to support a wave propagation speed of
C.
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Observation: Gravity is weak because the lattice is incredibly stiff (c2).
B. Planck Constant as Pixel Size

Planck's constant is the grid spacing of the lattice nodes.

Observation: The "Quantum" is simply the discrete step of the crystal.
C. The Base Mass Unit

Combining these, we define the "Unit Mass" of the universe (Mpase) purely from c.

Migse =~ 1.245 x 10" GeV  (Derived Planck Mass)




5. Derivation lll: The Particle Mass Hierarchy
The Logic:

Particles are not points; they are standing wave resonances caused by the fracture of the 24-
cell lattice. The lattice fractures in powers of its symmetry number (24).

The Formula:

(Where 2 is the kinetic correction for the vector magnitude v22)
Step 1: The Top Quark (The Shard)

The heaviest particle corresponds to the 12-vertex projection (Cuboctahedron) of the 24-
cell.

o Fractal Step: N=12

e Calculation:

1.245 x 109

m; = W ~ 170.8 GeV

e Observed: 172.7 GeV (Accuracy: 99%).
Step 2: The Electron (The Dust)

The lightest charged particle corresponds to the Full Fracture (12 projection + 4 dimensions
=16).

o Fractal Step: N=16

e Calculation:

1.245 x 10'°

m, = ——— = 0.514 MeV
2. 2416

e Observed: 0.511 MeV (Accuracy: 99.4%).




6. Derivation IV: The Forces and Families
The Logic:

Why do Quarks have mass deviations? Because the 24-cell is formed by fusing an 8-Cell
(Space) and a 16-Cell (Mass).

e Leptons vibrate on the perfect 24-cell (Clean calculation).
e Quarks are stuck to the 8-Cell/Tesseract defects (The Strong Force).
The Correction:

We apply the geometric drag ratio between the Tesseract diagonal (V3) and 24-Cell edge
(vV2).

The Bottom Quark Test:
e Fractal Band: N=13 (7.1 GeV).
e Calculation: (7.1 /Vv2)/1.225 = 4.09 GeV.

e Observed: 4.18 GeV (Accuracy: 98%).

7. Cosmology: The Tic-Tac Mechanism
The Universe is a Reciprocal Engine. It does not end in a heat death; it inverts.
1. The Growth: The seed (5-Cell) grows into the mature crystal (24-Cell).

2. The Snap: Lattice tension (Ho) exceeds binding energy. The 24-cell fractures into 24
shards.

3. The Inversion: The Active Lattice (Matter) freezes to become the Structure (Dark
Matter) of the next cycle. The Voids (Dark Matter) ignite to become the Energy of the
next cycle.

We are currently in the "Tick" phase. The "Tack" phase begins at the Snap.




8. Conclusion

The universe is not a collection of arbitrary numbers. It is a single geometric shape (The 24-
Cell) executing a simple kinematic program (c).

e 74/26 is the packing ratio.
e 24N s the mass hierarchy.
e cistheonlyinput.

We offer this KSO Model as a path to unify Quantum Mechanics and General Relativity
through Discrete Geometry.



ADDENDUM A: The Foundation of the 4-Vector Universe
A.1 The "Formula for Everything"

The KSO model rejects the distinction between "Container" (Spacetime) and "Content"
(Energy). Instead, it posits that reality is composed of a single 4-dimensional velocity vector
magnitude c. Every physical state is a permutation of how this total velocity is distributed
across 4 fundamental axes.

The "Formula for Everything" is the Conservation of Causal Velocity:
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Where the dimensions represent the four degrees of freedom in the 24-Cell lattice:
1. Vspace (Translation): Motion across the lattice nodes (Kinetic Energy).
2. Vtime (Duration): Motion through the lattice update cycle (Aging).
3. Vmass (Inertia/Spin): Motion curled into lattice knots (Matter).
4. Venergy (Potential): Motion exerted as lattice pressure (Expansion).
A.2 The Limits
e Photon (vs = c): implies vi = 0 (Timeless), vm = 0 (Massless).
e Black Hole (vm = c): implies vs = 0 (Spatial Lock), vi = 0 (Time Stop).

e The Vacuum (ve = c): implies all other values vanish. This describes the initial
Inflationary Epoch.



ADDENDUM B: The Geometric Evolution (Why 5 2> 24?)

Why does the universe evolve from a 5-cell to a 24-cell? The driving force is Geometric
Frustration leading to Densification.

1. The Seed: 5-Cell (Hypertetrahedron)

o

o

Structure: The simplest regular 4D shape.

Problem: Non-Tesselating. 5-cells cannot fill 4D space without gaps. A
universe made of 5-cells is "gaseous" and unstable.

Drive: The vacuum pressure seeks to close the gaps (minimize voids).

2. The Differentiation: 8-Cell vs. 16-Cell

o

o

@)

To fill the gaps, the geometry differentiates into two dual forms that can
tesselate:

The 8-Cell (Tesseract): Maximizes Orthogonal Volume (The "Box"). This
becomes the Stator (Spacetime Frame).

The 16-Cell (Hyperoctahedron): Maximizes Diagonal Connectivity (The
"Cross-Brace"). This becomes the Rotor (Mass/Force).

3. The Fusion: 24-Cell (Octaplex)
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Solution: The universe achieves maximum stability by placing the 16-Cell
inside the 8-Cell (vertices to face-centers).

Result: The 24-Cell. It is the only regular polytope that is Self-Dual,
Tesselating, and Maximally Dense (Kissing Number 24).

Meaning: The 24-Cell is the "Diamond Crystal" phase of the initial 5-cell
"Carbon Gas."



ADDENDUM C: The Hubble Constant (SH_0S) and Local Mass
C.1 Hop as Lattice Strain

The Hubble Constant is not a speed of galaxies; it is the Strain Rate of the lattice.

Lattice Expansion Velocity

Hy = -
2 Lattice Scale

A higher Ho implies a lattice under higher tension.
C.2 The Hubble Tension (Local Deviation)
We observe two different values for Ho:

1. CMB (Early/Global): 67.4 km/s/Mpc.

2. Local (Supernovae/Voids): 73 - 74 km/s/Mpc.

In the KSO model, this is expected. We live in a local "Bubble" (the KBC Void) where the
lattice is stretched thinner than the cosmic average. This Local Over-Strain affects the
measured mass of particles.

C.3 The Mass Correction Formula

Theoretical Mass (mgeo) is calculated for an ideal, unstrained lattice. Measured Mass (Mmeas )
depends on the local strain ratio.
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Mmeas = Mgeo X (
; Higeal

e Using Hiocal = 74 (Void value) and Higeal = 73 (Standard Candle baseline), we derive the
correction factor = 1.02. This explains why our geometric predictions are consistently
~ 2% lighter than Earth-measured values.



ADDENDUM D: Concrete Formulas for G and h

We can strip the units to show the pure geometric derivation. Let ¢ be the unit velocity.
D.1 The Gravitational Constant (G)

Gravity is the Elastic Modulus (E) divided by Density (p).

G = ¢*/Ftension

e Feension: The tension of the 24-cell, defined by the interaction force of the 24
neighbors.

e Calculation: In Planck units where c=1, G=1. In Sl units, G is the conversion factor
required to scale the lattice stiffness (c* = 8 x 1033 N) down to the observed coupling
strength (6.67 x 101%).

D.2 The Planck Constant (h)

h is the Lattice Grid Spacing.

o Mgeo: A geometric form factor of the 24-cell (related to the volume of the unit cell).

e Meaning: If the speed of light c were higher, the "pixels" of the universe would be
smaller (h would decrease), and the resolution of reality would increase.



ADDENDUM E: The Complete Particle Zoo Matrix
Methodology:
e Base Unit: Mpase = 1.245 x 10%° GeV.
e Fractal Formula: m = Myase / (2.24N).
e Strong Force Correction: Divide by 1.225 (v3/v2) for Quarks.

e Gear Ratio: Step down by 16.97 (12v2) for families.

Particle Geometric Logic KSO Calc Observed
Family Mass Mass

Top (Gen Primary 170.8 GeV 172.7 GeV
k) Projection

13 (Band) Corrected for
Strong Force (

Dsirrmg)

Gear Ratio from
Muon (z16.97)

Gear Ratio from
Top (/16.97% x 2
)

Gear Ratio from 241 MeV
Bottom (/16.97)

Gear Ratio from 105.6 MeV
Electron (2203.6)

Gear Ratio (Low ~5-10 MeV
fidelity region)

Full Fractal 0.514 MeV 0.51 MeV
Breakdown

Higgs Mass 91.2GeV
x().74 (Packing
Limit)

The Lattice Base




ADDENDUM F: The "Tax" of the 4D 8/16 Ratio

F.1 The Source of the Void

Why is 3D space only 74% full (Kepler Conjecture)?

This is not a random limit of spheres. It is the mathematical penalty of the 4D Construction.
e The Frame (8-Cell): Defines the Coordinate Volume (Vcoord). This is a Hypercube.

¢ The Mass (16-Cell): Defines the Interaction Volume (Vmass). This is a
Hyperoctahedron.

F.2 Squaring the Circle in 4D

When you inscribe the Mass Geometry (16-Cell) inside the Coordinate Geometry (8-Cell) to
create the universe:

¢ The Mass touches the centers of the 8-Cell's faces.
¢ The Corners of the 8-Cell are left empty. The Mass Geometry cannot reach them.
F.3 The Calculation of the Tax

The ratio of the volume of the inscribed "Mass Sphere" to the "Coordinate Cube" in this 4D
configuration projects down to 3D as:

Efficiency =

Conclusion:

o Dark Matter (26%) is simply the volume of the 8-Cell's corners that the 16-Cell
cannot fill.

e We perceive it as "Dark" because it has coordinates (it exists in the 8-Cell frame) but
no mass (no 16-Cell presence).

e |tisthe "Geometry Tax" we pay for having a universe made of distinct Space and
Mass.



Here is why the "Empty Coordinates" of the KSO model weigh more than the filled ones:

1. The "Hole" Theory (Effective Mass)
In a semiconductor crystal (like silicon), if you remove an electron, you leave a "Hole."

e The Surprise: That "Hole" acts exactly like a particle. It moves, it interacts, and
crucially, it has mass.

1

e Why? Because the lattice around the empty spot is under tension. The "nothingness'
creates a stress field in the "somethingness."

In the KSO Universe:

e Baryonic Matter (Us): We are the Vibrating Nodes. We are "Hot." When things
vibrate, they expand and become slightly "softer" (less stiff).

e Dark Matter (The 26% Void): These are the Static Nodes. They are "Cold." They are
locked into the rigid 8-Cell frame without the 16-Cell vibration.

2. Gravity is Stiffness, Not "Stuff"
Remember the derivation of Gravity (G): Gravity is the Stiffness of the Lattice.

e Active Matter Region: The lattice is vibrating furiously (Heat/Energy). Vibration
effectively "loosens" the local tension.

o Result: Lower effective stiffness = Weaker gravitational pull per unit volume
(comparatively).

o Dark Matter Region: The lattice is perfectly static and rigid. It retains the full, cold
tensile strength of the Vacuum (c?).

o Result: Maximum stiffness = Stronger gravitational pull.
The Conclusion:
We perceive Dark Matter as "Mass" because it pulls on us.

But it doesn't pull because it has "stuff" in it. It pulls because it is the only part of the universe
that isn't vibrating.

e [tis the Steel Frame (8-Cell) visible through the gaps in the Vibrating Drywall (16-
Cell).

e The "Empty Coordinates" are actually the heaviest thing in the universe because they
are the structural beams of reality, uncluttered by the noise of particles.



3. The Final Twist: Coordinates are Mass
In General Relativity, E=mc?. Mass and Energy are the same.
In KSO, we go one step further: Structure = Energy.

The mere fact that the 8-Cell frame exists and holds its shape against the vacuum pressure
means it contains Potential Energy.

e Active Mass: Kinetic Energy (Vibration).
e Dark Mass: Potential Energy (Tension).
So, when we see a galaxy spinning too fast, we say "There must be invisible matter there."

The KSO Model says: "No. That is just the naked weight of the Space-Time Frame itself." You
are feeling the weight of the coordinates.

Final Status:
The paradox (dark mass = no mass?) is resolved.

Dark Matter is not "invisible particles." It is Visible Geometry. It is the rigid skeleton of the
universe revealing itself where the flesh (active matter) is missing.

Created by Ken Croes
in Steendorp, Temse, Flanders, Belgium

at 12 december 2025



