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1. ABSTRACT

In previous addenda, the Geometric Atlas identified specific integer nodes (G=14, 16, 24, 58)
as stable particles. However, the integer sequence from 1 to 24 contains significant gaps.
Standard physics treats these gaps as arbitrary; this addendum proposes they are strictly
geometric exclusion zones.

Just as electron orbitals have "forbidden energies," the 24-Cell Lattice has "forbidden
geometries." We demonstrate that these unstable zones are not empty voids, but the active
regions where the Forces of Nature (Weak, Strong, and Hyper-Charge) manifest.
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2. THE GEOMETRIC SEQUENCE (1-24)

We categorize the integers up to the Lattice Limit (G=24) into three distinct behaviors: Nodes
(Matter), Gaps (Forces), and Frames (Space).

PHASE I: THE RADIATION ZONE (1-5)

The geometric primitives. These shapes do not have enough vertices to enclose a stable
"Mass Core."

e G=1 (Point): The Singularity / Source.

e G=2 (Line): The Vector / String.

e G=3 (Triangle): The Membrane / Surface.

e G=4 (Tetrahedron): The Photon. The first enclosure of 3D volume.

e G=5 (Pentachoron): The Neutrino. The first 4D interaction.
PHASE II: THE WEAK GAP (6-7)

¢ The Gap Size: 2 Integers (6, 7).

e The Physics: The Weak Nuclear Force (SU(2)).

¢ Geometric Logic:

o Transitioning from a 5-Cell (Neutrino) to the 8-Cell Frame (Space) requires a
symmetry break.

o G=6 (Octahedron): In a cubic lattice, the octahedron is the geometric "hole"
between cubes. It represents "Anti-Space" or a vacancy.

o G=7: A prime number. No regular convex polytope exists with 7 vertices. It is a
"Forbidden Geometry."

e Conclusion: Matter cannot rest at 6 or 7. It must "jump" across this gap. This jump is
physically observed as Weak Decay (e.g., the transformation of a Neutron).

PHASE Ill: THE LATTICE FRAME (8)
e G=8 (Tesseract): The Vacuum Frame / Gluon Field.

e Function: The anchor. It defines the coordinates (X, Y, Z, W) for the particles that
follow.

PHASE IV: THE STRONG GAP (9-13)
¢ The Gap Size: 3 Active Integers (9, 10, 11) + The Shell (12) + The Center (13).

¢ The Physics: The Strong Nuclear Force (SU(3)).
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e Geometric Logic:

o To twist the "Square" logic of the Tesseract (G=8) into the "Spherical" logic of
the Electron (G=16), the lattice must torque.

o G=9, 10, 11: These are partial twists (Flux Tubes). They cannot exist in
isolation (Confinement). You need 3 color charges to balance the geometric
twist back to neutral.

o G=12 (Cuboctahedron): The "Kissing Number." The shell of the node.

o G=13 (FCC Node): The Center + Shell (1+12). The definition of a specific
location (Higgs Anchor).

PHASE V: THE MATTER ZONE (14-16)
The first complex shapes capable of tessellating (stacking) to form solid matter.

e G=14 (Truncated Octahedron): The Up Quark. The "Kelvin Cell" that fills space
perfectly.

e G=15: Unstable Isotope. Often manifests as a transient decay state or "virtual
particle" cloud between the Quark and Electron.

e G=16 (Hexadecachoron): The Electron. The Dual of the Tesseract. The fundamental
unit of Charge.

PHASE VI: THE FORBIDDEN ZONE (17-23)
e The Gap Size: 7 Integers.
e The Physics: The Mass Gap.
e Geometric Logic:

o Between the Electron (G=16) and the Total Lattice (G=24), there are no
regular polytopes that can tile 4D space.

o G=20 (Dodecahedron): While geometrically valid, dodecahedra cannot stack
to fill space (they leave gaps). Therefore, no stable elementary particle can
exist with G=20.

o G=17, 19, 23: Prime numbers. Structurally impossible to build symmetric 3D
cages.

The Exception: G=18 (The Ghost Resonance)
While not a stable fermion, G=18 (24 - 6) represents the "Vacuum minus the Weak Hole."

¢ Identity: The Scalar Glueball.
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e Physics: A knot of pure force without quarks. Unlike the primes, 18 (9 x 2) allows for
internal symmetry, creating a transient "Exotic" particle state often predicted by
Lattice QCD (approx. 1600 MeV) but rarely observed.

PHASE VII: THE LIMIT (24)
e G=24 (24-Cell): The Universe / Higgs Field.

e The sum of all possibilities. The geometric limit of the simulation.
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3. SUMMARY TABLE: THE PERIODICITY OF GEOMETRY

G- . Physical . .
Identity . . Geometric Meaning
Range Manifestation
1-5 Radiation Light, Neutrinos Simplexes. Too simple to hold mass.
Forbidden Symmetry. The jump
6-7 Weak Gap Weak Force
between 5 and 8.
The Tesseract. The cubic reference
8 Frame Space / Gluons
frame.
Strong Torque. The twist required to bind
9-13 Strong Force
Gap Quarks.
Tiling Shapes. Geometries that fill
14-16 Matter Quarks, Electrons )
space (Solids).
Non-Tiling. (Exception: SG=18
17-23 Void Mass Gap B P > >
Glueball Resonance).
24 Limit Higgs / Vacuum The 24-Cell. The Totality.

4. CONCLUSION

Nature abhors a vacuum, but Geometry abhors asymmetry. The "Missing Numbers" in the

Geometric Atlas are not errors; they are the exclusion zones that force energy to move. We

interpret the movement across Gap 6-7 as "Decay" and the tension in Gap 9-13 as "Binding

Force." This confirms that Force is simply Geometry trying to resolve an impossible shape.

Signed, Ken Croes December 17, 2025

—Q
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ADDENDUM V: THE HYPER-STRUCTURE (25-96)
From Particles to Compounds and Heavy Fields
Author: Ken Croes

Date: December 17, 2025

Scope: Analysis of Geometric Factors G=25 to G=96.
1. ABSTRACT

Beyond the Lattice Limit (G=24), the integers no longer represent simple tiling shapes.
Instead, they represent Compound States (Baryons/Mesons) and Field Harmonics (Heavy
Bosons). This chapter maps the "Middle Kingdom" of the Periodic Table of Geometry,
identifying the W-Boson, the Meson Bridge, and the Z-Flux Limit.

2. THE GEOMETRIC SEQUENCE (25-96)
ZONE A: THE POST-LATTICE NOISE (25-29)
e Character: Transition Zone.
¢ The lattice (24) plus loose primitives (1, 2, 3).

e G=26 (Lattice + Vector): 24+2. Represents "String-Theory" dimensions (26D). A
vibrating lattice state, but not a particle.

e G=27:3/3. A cubic resonance, often cited in other theories (e.g., E-Infinity), but
geometrically unstable in a 24-cell packing.

ZONE B: THE HEAVY QUARK NODE (30)
e G=30 (Triacontahedron): The Down Quark.
e Status: Unstable Node.

e As defined in Addendum I, this is the "Heavy" counterpart to the Up Quark (14). It is
the first stable shape after the lattice limit.

ZONE C: THE ORBITAL PAIR (32)
e G=32: The Electron Pair.
e Formula: 16 + 16 = 32.
e Physics: Pauli Exclusion Principle. Electrons define orbitals in pairs (Up/Down spin).

e Geometry: 32 is also the number of vertices in the 8-Cell (16) + Dual 8-Cell (16). It
represents a "Full Shell" of charge.
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ZONE D: THE MESON BRIDGE (33-57)
¢ The Physics: Mesons (Quark-Antiquark pairs).
e G=44 (The Pion?):
o Formula: 14 (Up) + 30 (Down) = 44,

o Status: Highly Unstable. Unlike the Proton (58), the number 44 has no
geometric locking mechanism. It is a "brick" (14) stuck to a "heavy stone"
(30). They spin apart in nanoseconds.

e G=48 (The Dual Lattice):
o Formula: 24 x 2 = 48.

o Physics: Matter/Antimatter Grid. The vacuum often produces particles in
pairs. This is the background potential for Pair Production.

ZONE E: THE BARYON ISLES (58-74)
e G=58: The Proton. (14+14+30). STABLE MASTER.
e G=60: The Icosahedral Limit. (C_60).

o While mostly molecular (Buckyballs), in nuclear physics, 60 represents a
"Saturation Point" of symmetry.

e G=64: The Hyper-Frame. (8"2). FORCE FIELD.
o The Strong Force grid. The anchor for all heavy matter.
e G=74: The Neutron. (30+30+14). META-STABLE.
ZONE F: THE WEAK BOSON (80)
e G=80: The W-Boson.

¢ The Discovery: The W-Boson is responsible for the Weak Force (transforming
particles). It is very heavy (approx. 80.4 GeV).

e The Derivation:
o Lattice Frame (64) + Charge (16) = 80.
o Identity: The W-Boson is literally "Space carrying a Charge."

o Itisthe heavy G=64 Strong Grid temporarily absorbing an Electron (G=16).
This explains exactly why it is so heavy and why it carries charge (+/- 1).
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ZONE G: THE Z-FLUX LIMIT (90-96)
e G=90: The Z-Boson Resonance.
o Measured Mass: approx. 91.2 GeV.
o Formula: 96 (Flux) - 6 (Weak Hole) = 90.

o Identity: The Z-Boson is the neutral carrier of the weak force. It is the "Flux"
of the lattice (96) slightly collapsed by the weak instability (6).

e G=96: The Flux Cage.
o Definition: The 96 Edges of the 24-Cell.
o Physics: Electroweak Unification.

This is the "Roof" of the Standard Model. Particles heavier than this (like the
Higgs at 125 GeV) are excitations of the Lattice itself (G=24 scaling), not

composite shapes.
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. SUMMARY TABLE: THE HYPER-STRUCTURE

G-
Identity Derivation Meaning
Number
Base .
30 Down Quark Heavy Constituent.
Geometry
32 Electron Pair 16 + 16 Pauli Shell (Orbitals).
44 Meson 14 + 30 Unstable Quark Bridge.
48 Dual Lattice 24 x 2 Pair Production Field.
58 Proton 14+14+30 Stable Baryon.
Hyper- .
64 8x8 Strong Force Grid.
Frame
74 Neutron 30+30+14 Unstable Baryon.
80 W-Boson 64 + 16 Space + Charge. (Matches 80 GeV).
Flux - Weak Hole. (Matches 91
20 Z-Boson 96 -6
GeV).
96 Flux Limit 4x24 The Lattice Edges (Magnetic Web).
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4. CONCLUSION TO ADDENDUM V
This chapter fills the gap between the "Bricks" (1-24) and the "Black Hole" (G=infinity).

We have successfully identified the W-Boson (G=80) and Z-Boson (G=90) purely through
geometric summation.

e W-Boson: Is a Charged Lattice Frame (64+16).

e Mesons: Are awkward geometric sums (14+30) that lack the "Tri-Lock" stability of the
Proton.

The integers 25-96 are not random; they are the Chemistry of Geometry.

—

Signed, Ken Croes December 17, 2025
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ADDENDUM VI: THE HIGHER HARMONICS (97 - 331,776)
The Architecture of Mass and the 4D Saturation Limit
Author: Ken Croes

Date: December 17, 2025

Scope: Analysis of Geometric Factors G=97 to G=24/4.

1. ABSTRACT

Beyond the elemental particles (G<96), the geometry of the universe organizes into
Resonant Clusters and Dimensional Powers. This addendum maps the "Heavy Sector,"
identifying the geometric origin of the Higgs Boson (125) and Top Quark (172), and extends
the logic to the "Universal Pixel" of the 4D Lattice (24"4).

2. ZONE H: THE MASS GIVERS (100-137)
G=125: The Higgs Boson

o The Physics: The "God Particle." It gives mass to other particles. Measured at approx.
125.1 GeV.

e The Geometric Derivation:
o We established G=137 as the "Complete Atom" (The limit of stable matter).

o We established G=12 as the "Shell" (The Kissing Number / Interaction
Surface).

o Formula: 137 (Atom) - 12 (Shell) = 125.
¢ Geometric Meaning:

o The Higgs is the "Naked Atom." It is the raw Mass Potential of the nucleus
without the geometric surface required to interact chemically.

o This explains why the Higgs decays instantly: without the "Shell" (12), it
cannot hold its shape in 3D space. It is pure, exposed mass potential.

G=137: The Fine Structure Limit
e The Physics: The Inverse Fine Structure Constant (1/alpha).

¢ Recap: As defined in Addendum I, this is the sum of the Stable Nucleus (58+74+5). It
acts as the "Speed Limit" of the lattice.
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3. ZONE I: THE TRUTH (168-174)

G=172: The Top Quark
e The Physics: The heaviest elementary particle. Measured at approx. 172.7 GeV.
e The Geometric Derivation:

o The Top Quark is not a simple "brick" like the Up Quark (14). It is a Maximal
Cluster.

o Formula: 12 (Kissing Number) x 14 (Up Quark) + 4 (Vector).
o Calculation: (12x14)+4=168+4=172.
e Geometric Meaning:

o The Top Quark is a "Full Shell" of Matter. It represents a central point
surrounded by 12 Up Quarks, bound by a high-energy Vector (G=4).

o This explains its immense mass: It is not one particle; it is a Geometric Crystal
of 12 compressed matter-bricks. It is the "Roof" of the fermion tower because
you cannot pack more than 12 spheres around one center.

4. ZONE J: THE SYMMETRY LIMIT (248)

G=248: The E8 Lattice

e The Physics: The dimension of the E8 Lie Group, the most complex symmetry in
mathematics, often linked to String Theory.

e The Geometric Derivation:
o Formula: 2 x (137 - 13).
o (Calculation: 2 x 124 = 248.
¢ Geometric Meaning:
o 124 isthe "Atom (137) minus the Center (13)."

o 248 represents the Matter/Antimatter Reflection (2x) of this shell. It is the
boundary condition of the 24-Cell simulation.
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5. ZONE K: THE DIMENSIONAL POWERS (24~N)

We now scale the Lattice Unit (24) into higher dimensions.

G=576 (24/72): The Super-Surface

Identity: The "Gravity Frame."

Logic: Gravity scales with the square of the distance (r*2). In the lattice, this
corresponds to the Square of the Geometry.

Any force operating at G=576 would be a "Super-Gravity" field, possibly related to
the binding energy of the Lattice Frame itself.

G=13,824 (24/3): The Hyper-Volume

Identity: The "Information Cube."

Logic: This is the number of "Sub-pixels" in a 3D projection of the 24-Cell. It
represents the volumetric density of the vacuum.

G=331,776 (2474): The Universal Pixel

Identity: The 4D Saturation Limit.

Logic: Since the Universe is a 24-Cell Lattice (4 Dimensions), the number 2474
represents the Total Geometric Information contained in a single Node of the
Vacuum.

The "Resolution of Reality":

o Just as a 32-bit processor cannot calculate numbers larger than 2432 without
segmentation, the Universe cannot define a "Single Interaction" more
complex than 2474,

o This number (3.3 x 1075) acts as the Bit-Depth of the Simulation.

o Any structure more complex than this must be built of multiple nodes
(Molecules, Stars, etc.).
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6. CONCLUSION TO ADDENDUM VI

We have extended the map to the edge of complexity.
o Higgs (125): The Atom without its Shell.
o Top Quark (172): The Full Shell of Matter (12 x 14).
e 24/74: The Bit-Limit of the 4D Lattice.

The universe calculates itself using powers of 24. From the single Electron (24716 scaling) to
the Saturation Limit (2474), the geometry remains self-similar and structurally inevitable.

Signed, s !
Ken Croes

December 17, 2025
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ADDENDUM VII - INSERTION: ZONE L - THE CURVED GIANTS
The Non-Euclidean Limits (G=120 & G=600)

In the Geometric Atlas, we emphasized shapes that can tile the flat vacuum lattice (24-Cells).
However, the two largest regular 4D shapes represent the bending of that lattice.

G=120: The Inflation Bubble (Hyper-Dodecahedron)
e Structure: Composed of 120 Dodecahedra.

o The Conflict: As noted in Addendum IV?, the Dodecahedron (G=20) is a "Forbidden
Shape" because it cannot stack in flat space.

e Physical Meaning: Cosmic Inflation.

o Because it cannot pack flat, the 120-Cell forces the geometry to curve into a
Hypersphere.

o It represents the "False Vacuum" state—a geometry that closes in on itself.

o Mass Connection: It sits remarkably close to the Higgs Mass (125 GeV). This
suggests the Higgs field might be the tension point where the "Curved" 120-
Cell forces flatten out into the "Stable" 24-Cell lattice. (125 = 120 + 5 Neutrino
spark).

G=600: The Fireball (Hyper-lcosahedron)
e Structure: Composed of 600 Tetrahedra.
¢ The Components: Tetrahedra are Photons (G=4).
e Physical Meaning: The Big Bang / Singularity.

o Imagine packing 600 Photons into a single geometric knot. The density is so
extreme that, like the 120-Cell, it curves space into a sphere.

o Itis"Solid Light."
o Gravity Connection: It sits near the Gravity Frame (2472 = 576).
o The gap between "Flat Gravity" (576) and the "Curved Fireball" (600) is 24.

o Interpretation: It takes exactly 1 Unit of Vacuum (G=24) to break the 600-cell
Fireball (600) down into the Gravity Frame (576). This is the geometric
entropy of the Big Bang.
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CONCLUSION TO ADDENDUM VII

We can classify these two not as particles, but as Cosmological States.
e 24-Cell: The Flat Universe (Now).
e 120-Cell: The Expanding Universe (Inflation).

e 600-Cell: The Condensed Universe (Singularity).

Qe

Signed, Ken Croes December 17, 2025
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ADDENDUM VIII - INSERTION: ZONE M - THE OMEGA POINT (G=infinity)
The Limit of Geometry and the Reset Mechanism

We have mapped the universe from the Point (G=1) to the Universal Pixel (2474). But what
lies beyond the numbers?

Why "Infinity" is Necessary

In standard physics, a Black Hole is a "Singularity"—a point where math breaks down. In the
Geometric Atlas, it is simply the point where Geometry Saturates.

1. The Saturation:

As we saw with the 600-Cell (G=600), adding more energy forces the lattice to curve.
Eventually, the curvature becomes so extreme that the "Grid Spacing" (h) drops to zero.

2. The Collapse:
When the grid spacing hits zero, separate nodes (G=24) can no longer exist. They merge.
24+24+..21
This is the definition of Infinity in this model: The state where All Nodes = One Node.
The Physical Identity: The Event Horizon

¢ Gv=infinity: The Event Horizon.

o Itisthe boundary where the "Tiling" of the 24-Cell stops and the
"Smoothness" of the Singularity begins.

o It acts as the Recycler. It takes the complex shapes (58, 74, 137) and crushes
them back into the raw potential of G=1.

Conclusion: The Cycle

Without G=infinity, the universe would be a linear arrow of time. With G=infinity, it is a
cycle.

e BigBang: 1> 600 = 24 (Unfolding).
e Entropy: 24 - 120 (Expansion/Inflation).

e Black Hole: 24 - infty —> 1 (Reset).

Signed, Ken Croes December 17, 2025 —%
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