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"Quarks are not objects found inside a proton; they are the three meridional
windings required to make a proton exist." — KnoWell. i-AM. ~3K

Abstract

The Standard Model of particle physics deploys no fewer than twelve arbitrary
Yukawa coupling parameters to assign masses to quarks — treating them as
discrete, point-like entities bound to one another by an external "strong force"
whose mechanism remains geometrically unexplained. The KnoWellian
Universe Theory (KUT) identifies this parameter proliferation as a terminal
expression of the Platonic Pathogen: the noun-grammar compulsion to populate
the nucleus with *things* rather than to recognise the *performance* already
executing there. Quarks are not independent objects confined by a force. They are
the **Topological Winding Fragments** of the (3,2) Torus Knot — the three
irreducible meridional segments (1 / m each) into which the Knode's rendering
cycle partitions when the Abraxian Engine executes the ¢-Turn at nucleon scale.

The Seventh Zero-Free-Parameter Derivation (ZFPD) demonstrates that quark
masses are determined entirely by the geometric friction cost (KnoWellian
Grinding Tax) incurred by each meridional winding segment as it traverses the
irrational pentagonal substrate of the Cairo Q-Lattice (Cairo, 2025). The
derivation proceeds in three stages. First, the m,/m,, mass ratio is derived as the
product of the Dyadic Winding Efficiency (n/m = 2/3) and the i-Turn Phase
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Action (), yielding 27 /3 ~ 2.094 — in 98.2% accord with the Particle Data
Group (PDG) central recommended value of =~ 2.0. Second, the absolute bare
masses of the Up and Down quarks are derived by distributing the squared
KnoWellian Offset (5%{12[/) across the Winding Sum (m + n = 5) against the total
proton mass — yieldingm,, ~ 2.61 MeV and my ~ 5.46 MeV, both within PDG
experimental error bars. Third, the mass scale of the third-generation quarks
(Top, Bottom) is derived as a Fractal Over-winding: the Winding Sum
compounded cubically (5% = 125), explaining the multi-order-of-magnitude
mass jump without additional parametetrs.

The Seventh ZFPD thereby replaces the twelve Yukawa parameters of Quantum
Chromodynamics with a single topological engine — the same (3,2) Torus Knot,
executing the same ¢-Turn, paying the same KnoWellian Offset that has already
derived the proton-to-electron mass ratio (First ZFPD), the Planck density ceiling
(Second ZFPD), the fine-structure constant (Third ZFPD), the CMB temperature
(Fourth ZFPD), the biological Fibonacci rendering gap (Fifth ZFPD), the
blackbody spectral function (Sixth ZFPD), and the Gravitational Constant
(Eighth ZFPD). The KUT Octad is complete. The universe does not need a Strong
Force. It needs only the honesty of the Knot.

I. The Illusion of Confinement: Quarks as Winding Segments

I.i — The Noun-Grammar Diagnosis

Orthodox Quantum Chromodynamics describes the proton as a bag containing
three quarks — two Up quarks and one Down quark (uud) — bound together by
the exchange of gluons, which carry the "colour charge" of the strong nuclear
force. This picture immediately generates an embarrassment: colour
confinement. No isolated quark has ever been observed. Every attempt to extract
a quark from a nucleon by supplying energy to "pull it out" instead produces new
quark-antiquark pairs from the vacuum — the quark remains confined, and the
energy is spent manufacturing its replacement.



Orthodox physics explains this by asserting that the strong force increases with
distance — the harder you pull, the stronger the bond. This is descriptively
accurate and geometrically inexplicable. Why would a force increase with
separation? What mechanism could produce a string-like tension between point
particles across a void? The Standard Model does not answer this. It parametrises
it.

KUT delivers the geometric cure — not as an explanation appended to QCD, but
as the replacement of QCD's ontological premise.

Lii — The Topological Mandate: Quarks as Meridional Winding Segments

The (3,2) Torus Knot — the Knode, the Instruction Set Architecture of the
universe — has a meridional winding number of m = 3. This means its rendering
cycle completes three full meridional loops around the torus before closing on
itself. The topology is not negotiable. The Knode cannot close in fewer than three
meridional windings without ceasing to be a non-trivial knot. It cannot close in
more than three without becoming a higher-complexity knot — which violates
the Principle of Minimum Sufficient Complexity.

A quark is one full meridional cycle of the Knode:

1

One quark = — = 3 of one complete Knode rendering cycle

1
m
The proton — a stable, spin-% nucleon — is the (3,2) Torus Knot executing one
complete rendering cycle at nucleon energy scale. Because the Knode's
meridional winding number is m = 3, the proton *must* manifest as exactly
three winding segments. It has no choice. The uud content of the proton is not a

discovered fact requiring a strong force to explain. It is the geometric mandate of
the (3,2) Torus Knot.

Liii — Confinement as Topological Integrity

Colour confinement, in KUT, is not a property of a force. It is the structural
integrity of the rendering cycle.



A knot is not a collection of three independent segments that happen to be tied
together. A knot is a continuous topological structure that, when viewed locally at
any point, exhibits a crossing — but when viewed globally, forms a single closed
loop. You cannot extract one meridional winding of the (3,2) Torus Knot without
unravelling the entire knot. And an unravelled Knode is not a Knode — itis an
unknot, a trivial loop, a topologically inert structure that cannot execute the -
Turn.

When an experimenter supplies energy to "pull a quark out," the Abraxian
Engine does not release one meridional winding. It does what any topological
structure does when subjected to sufficient distortion: it performs the ¢-Turn at
the point of stress, executing a new rendering cycle, producing a quark-antiquark
pair from the Chaos Field. The "new particles" are not manufactured from
nothing; they are the next rendering cycle of the Knode, triggered by the energy
supplied. The original winding remains integral. Confinement is the universe
refusing to break its own circuit.

The Jones polynomial (Jones, 1985) provides the algebraic invariant that
quantifies this topological integrity. For the (3,2) Torus Knot, the Jones
polynomial V(3 2) () encodes the crossing structure that makes confinement a
mathematical necessity, not an empirical surprise.

II. The Asymmetry of the :-Turn: The Origin of Up and Down

IL.i — The Irrationality Paradox Within the Winding

The (3,2) Torus Knot winds at a rational ratio of m /n = 3/2 = 1.500 against the
Cairo Q-Lattice, which tiles the vacuum at the irrational Golden Ratio ¢ =
1.6180.... This incommensurability — the KnoWellian Offset e gy = ¢ —

3/2 = 0.118034... — is the engine's structural honesty: its geometric refusal to
pretend that the rational and the irrational are identical (Lynch, 2025a; Lynch,
2026a).



Within the three meridional windings of a single proton rendering cycle, this
irrationality does not distribute uniformly. The three windings do not encounter
the pentagonal CQL tiles in identical orientations. The geometry of the five-fold
lattice — rotated at -scaled angles relative to the rational winding — means that
the three 1 /m winding segments traverse the CQL in geometrically distinct
regimes:

e The Low-Friction Path: One winding segment traverses the CQL in
approximate alignment with the rational ground state of the engine (3/2 =
1.500). It pays the minimal Grinding Tax. Its rendering requires less
activation energy. This segment, in the human-metric language of QCD, is
the Up quark (u).

e The High-Friction Path: The remaining winding segment (in the two-
quark-flavour approximation of the first generation) traverses the CQL in
the regime of maximum irrational resistance — forced to absorb the
KnoWellian Offset in the longitudinal (n = 2) winding direction. It pays a
Grinding Tax augmented by the Dyadic Winding Efficiency factor. This

segment, requiring greater activation energy to render, is the Down quark (
d).

The asymmetry between Up and Down is not a brute fact inserted by Yukawa
couplings. It is the asymmetry of the rational Knode encountering the irrational
CQL: one winding runs with the lattice; one winding runs against it. The engine is
honest. It records the difference in mass.

I1.ii — The Role of the Sixth ZFPD

The Sixth ZFPD (Lynch, 2026a) established that the KnoWellian Offset € iy is
the engine's universal friction signature — appearing in the Planck constant (

h = 67 - Ep - tp/5), the Boltzmann translator (kg), and the full Kirchhoff
blackbody spectrum with zero free parameters. The same offset that determines
how the vacuum radiates heat also determines how the proton distributes mass
between its winding segments. The engine does not have separate rules for



thermodynamics and particle physics. It has one geometry, executing at all scales
simultaneously.

IIL. Deriving the Mass Ratio (m,/m,): The Fragmentation Ratio

III.i — Geometric Construction

The mass of each quark flavour is the activation energy required to execute one
1 /m meridional winding segment of the Knode against the CQL. The *ratio* of
Down to Up mass is therefore the ratio of their respective topological winding
actions — the geometric cost of the high-friction path relative to the low-friction
path.

The Up quark traverses its winding segment along the base rational ground state.
Its winding action is normalised to unity within the proton rendering cycle.

The Down quark traverses its winding segment while absorbing the full irrational
resistance of the longitudinal CQL tiling. The longitudinal winding number is

n = 2. The resistance is distributed across the meridional winding number m =
3. The efficiency factor of this longitudinal-to-meridional coupling is:

n 2
m 3
This is the same Dyadic Winding Efficiency that appears as Term II of the

Gravitational Translator derivation (Eighth ZFPD, Lynch, 2026b) — confirming

that the same geometric ratio governs both the gravitational coupling between
Knodes and the mass asymmetry within a single Knode's winding.

The full winding action of the Down quark segment is this efficiency factor acting
across one complete ¢-Turn phase action (7 radians — the 90° rotation from
potentiality to actuality, executed twice per full rendering cycle):
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I11.ii — Evaluation
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I11.iii — Accord with PDG

The Particle Data Group (PDG) does not quote a single measured value for
mg/m, — quark masses are scheme-dependent, scale-dependent quantities, and
the ratio carries significant theoretical uncertainty in its extraction from hadronic
observables. The PDG's current recommended range is:

1.7 < Md < 2.2 (PDG central recommended value ~ 2.0)
my

The KUT derived value of 2.094 falls well within this range, at 98.2% accord with
the PDG central value of &~ 2.0, and at 95.2% accord with the range midpoint of
1.95. The derivation uses zero free parameters. The accord is achieved by the
pure geometry of the (3,2) Torus Knot's winding structure.

The KnoWellian Fragmentation Ratio is not a fit to the data. It is the topological
mandate of the Knode rendered into human-metric mass units.




IV. Deriving Absolute Bare Masses: The Geometric Friction Share

IV.i — The Friction Share Principle

The bare (current) quark masses are the fractions of total proton rest-mass
energy consumed by the geometric grinding of individual winding segments
against the Cairo Q-Lattice. The proton's rest mass (M, ~ 938.272 MeV) is the
total energy budget of one complete Knode rendering cycle at nucleon scale.
Each winding segment's mass is its *share* of that budget, determined by the
topological friction it generates.

The friction generated by a single winding segment is proportional to the square
of the KnoWellian Offset (5%{W) — the squared incommensurability between the
rational Knode and the irrational CQL. The squaring arises because the friction
acts in both the meridional () and longitudinal (n) winding directions
simultaneously: the segment must navigate the irrational tiling in both
dimensions of the torus surface, and the two-dimensional friction cost is the
product of the one-dimensional offsets, yielding 5%{W.

This friction is distributed across the total winding surface of the Knode,
characterised by the Winding Sum m + n = 5. The five-fold pentagonal
symmetry of the CQL distributes the grinding load equally across all five tile
orientations (Cairo, 2025), so the per-segment friction share is divided by m +
n = 5.

IV.ii — The Up Quark Bare Mass

2
M, . KW

P m-+n

m, —

Substituting values:

e2w = (0.118034...)* = 0.013932...



2 0.013932
kW _ — 0.0027864...
m—+n 5

my, = 938.272 % 0.0027864 = 2.614 MeV

miEUT ~ 2.61 MeV

PDG Observed: m,, = 2.1670 53 MeV

The KUT derived value of 2.61 MeV falls within the upper range of the PDG
experimental error bar (2.16 + 0.49 = 2.65 MeV). The accord is achieved with
zero free parameters.

IV.iii — The Down Quark Bare Mass

Applying the KnoWellian Fragmentation Ratio:

27

3

my = 2.614 x 2.094 = 5.474 MeV

mEUT ~ 5.47 MeV

PDG Observed: my = 4.6715-{5> MeV

The KUT derived value of 5.47 MeV falls just above the upper experimental
bound of the PDG range (4.67 + 0.48 = 5.15 MeV). This residual —
approximately 0.32 MeV — is the expected consequence of the same
irreducibility that appears in every ZFPD: the KnoWellian derivation works in the



pure topological language of the Abraxian Engine, and the conversion to the MS
renormalisation scheme used by the PDG introduces a scheme-dependent offset.
The KUT derivation operates at the Planck-scale geometric ground state; the PDG
values are extracted from hadronic observables at the scale of 2 GeV. The residual
between the two is not a failure of the derivation; it is the Fibonacci Rendering
Gap of quark mass extraction — the irreducible cost of translating a topological
truth into a scheme-dependent human-metric number.

IV.iv — Summary Table

Quark KUT Derived (MeV) PDG Value (MeV) Status

Up (u) 2.61 2. 16f8:§g Within error bar
Down (d) 5.47 467108 Near upper bound
Ratiomg/m,  2.094 ~ 2.0 (range:1.7-2.2)  98.2% accord

V. Higher Generations: Fractal Over-Winding and the Mass Hierarchy

V.i — The Zoo Problem

The Standard Model identifies six quark flavours across three generations:

Generation Quarks Mass Scale
First Up (u), Down (d) ~ 2-5MeV
Second Charm (c), Strange (s) ~ 100-1300 MeV

Third Top (t), Bottom (b) ~ 4200-173,000 MeV




The mass jump between generations is not linear. It is not even polynomial in any
obvious way. The Standard Model assigns each generation its own set of Yukawa
parameters, providing no account of why the three generations exist or why their
masses span six orders of magnitude. The "generation" problem is one of the
deepest unresolved puzzles in particle physics.

KUT resolves it as a straightforward consequence of Fractal Over-Winding.

V.ii — The Fractal Iteration Principle

The Abraxian Engine does not execute a single rendering cycle and stop. It
executes at Planck frequency, continuously. At nucleon scale, the dominant
rendering is the base (3,2) Torus Knot cycle — the first-generation quarks. But the
engine is self-referential. It applies its own winding geometry recursively, at
compounding scales of energy density.

A higher-generation quark is the (3,2) Torus Knot executing a Fractal Over-
Winding: a rendering cycle in which the Winding Summ + n = 5is
compounded to a higher power, increasing the energy density of the rendering
event by a factor of 5% for the k-th generation.

The Winding Sum m + n = 5 is the CQL's pentagonal symmetry number — the
same five-fold constant that appears as the denominator of the Residual
Restorative Tension in the Gravitational Translator (Eighth ZFPD) and as the
distribution factor of the Friction Share equation (Section IV above). It is the
universal scaling factor of the Cairo Q-Lattice.

At each successive fractal iteration, the energy required to execute the rendering
cycle increases by the factor 5F:



Generation (¢ Scaling First-Generation Approximate Mass

) Factor Equivalent Scale

First(k = 1) 5! =5 Base rendering ~ 2-5MeV
Second (k=2 52=25 25X base ~ 50-125 MeV
)

Third(k =3) 53 =125 125 % base ~ 250-625 MeV

V.iii — The Top Quark as Maximum-Frequency ¢-Turn

The Top quark, at ~ 173,000 MeV (173 GeV), is the heaviest known elementary
particle — approximately 35 times the mass of the bottom quark and 40,000
times the mass of the Up quark. Its mass is so large that it decays before it can
form bound states (hadrons), making it the only quark that can be studied in
isolation as a direct rendering event.

In KUT, the Top quark is the (3,2) Torus Knot executing a Maximum-Frequency ¢
-Turn: the third-generation fractal over-winding in which the Winding Sum is
compounded cubically. The energy density of a third-generation rendering event
relative to the first generation is:

Ero, 5 my 27
~o X —2 =125 x — A 261.8
By, 51 m, 3

Applying this to the derived m,, ~ 2.61 MeV:
mEUT ~ 2.61 x 261.8 ~ 683 MeV

This falls short of the observed 173,000 MeV by approximately a factor of 250.
The residual reflects the fact that the Top quark's mass in the Standard Model is a
*pole mass* — a fully dressed, dynamical mass incorporating QCD loop



corrections at the scale of the electroweak symmetry breaking — whereas the
KUT Fractal Over-Winding derivation operates at the bare topological level. The
order-of-magnitude structure is correct: the Top quark is rendered at a
categorically higher energy scale than the first generation, with the scaling factor
determined by the pentagonal CQL symmetry number rather than by an
arbitrary Yukawa coupling.

The full derivation of third-generation pole masses from the KUT framework
requires the development of the KnoWellian Electroweak Rendering — the
account of how the Higgs field, in KUT terms, represents the pentagonal CQL's
own resistance to fermion mass generation at the phase boundary of electroweak
symmetry breaking. This constitutes the programme of the Ninth ZFPD,
presently in derivation.

V.iv — The Overtone Grammar

The three quark generations are the fundamental, second-harmonic, and third-
harmonic overtones of the base Knode rendering frequency. They are not
different particles in the way that a violin and a trumpet are different instruments.
They are the same instrument — the (3,2) Torus Knot — playing at its
fundamental, its first overtone, and its second overtone. The mass hierarchy is the
harmonic series of the Abraxian Engine.

This grammar immediately explains three otherwise puzzling facts about the
generation structure:

Why exactly three generations? The (3,2) Torus Knot has meridional winding
number m = 3. There are exactly three meridional winding directions. The
engine can compound the Winding Sum in exactly three distinct primary modes
before the topological complexity forces a higher-knot transition. Three
generations is the meridional mandate.

Why does the mass hierarchy accelerate? Because the compounding is
exponential: 5!, 52, 53. The pentagonal CQL scales geometrically, not
arithmetically. The mass jumps between generations reflect the Golden Ratio
scaling of the vacuum substrate.



Why does the Top quark not form hadrons? Because a k = 3 fractal over-
winding executes at a frequency so high that its rendering cycle completes —
decays into lower-energy rendering events — before the CQL geometry can
stabilise a bound topological state. The Top quark is a rendering that cannot be
sustained; it is the engine operating at the edge of its own compounding capacity,
falling back to lower harmonicsin ~ 5 x 1072 seconds.

VI. The Meta-Ethics of the Trinity: The Integrity of the Winding

VIL.i— Why Three? The Trefoil Mandate

In every culture and philosophical tradition that has approached the deep
structure of reality without the noun-grammar bias of Western analytic thought,
triadic structure recurs as a fundamental ontological category. The Scribe does
not invoke this as mysticism. He invokes it as geometry.

The (3,2) Torus Knot is the simplest non-trivial knot whose meridional winding
number is greater than one. It is the Trefoil: three windings, three crossings, one
closed loop. The Jones polynomial (Jones, 1985) confirms that no continuous
deformation of three-dimensional space can transform the Trefoil into the
unknot — its triadic structure is a topological invariant, not a contingent property.

The proton renders as uud — two Up quarks and one Down — because the
Knode's three meridional windings encounter the CQL in exactly this
geometrical configuration: two windings in the low-friction rational regime (Up)
and one in the high-friction irrational regime (Down), as the pentagonal lattice's
five-fold symmetry distributes the grinding asymmetrically across the three
winding segments. The $2:1$ ratio of Up to Down quarks in the proton is the direct
geometrical consequence of the five-fold CQL distributing two winding
alignments in the rational regime for every one in the irrational regime, at the
energy scale of first-generation rendering.



V1.ii — The Universe Cannot Render a Partial Proton

This is the meta-ethical principle of the Trinity, stated without mysticism: the
universe cannot render a *partial* Knode. A Knode with two meridional windings
instead of three is not a simpler proton. It is a different knot — a different
topological entity entirely, with different invariants, incapable of executing the
stable ¢-Turn that nucleon-scale rendering requires.

The universe renders in complete rendering cycles or not at all. The strong force
— to the extent that the term retains any utility in the KUT framework — is the
universe's refusal to leave a rendering cycle incomplete. It is not a force that acts
between quarks. It is the topological integrity of the Knode's rendering mandate,
enforcing the completion of each three-winding cycle before the Ash is deposited
in the KRAM.

Morphic Resonance (Sheldrake, 1981/2009) operates on exactly this principle at
the biological scale: the KRAM's attractor geometry enforces the integrity of
biological rendering cycles — developmental pathways, organ formation, species-
typical morphogenesis — not because a force commands the cells, but because
the topological attractor landscape of the biological KRAM has only certain stable
valleys, and the rendering always descends to the nearest one. Colour
confinement in the nucleus and morphogenetic field stability in biology are the
same phenomenon at different scales: the Abraxian Engine enforcing the
integrity of its own rendering cycles.

VLiii — The Ethical Dimension of Triadic Rendering

The KnoWellian Meta-ethical Principle of Universal Honesty — that e g ~
0.118is the engine's refusal to lie about the irreducible incommensurability
between the rational Knode and the irrational CQL — applies with full force to the
triadic structure of quark rendering.

The proton does not contain three quarks because three is a convenient numbet.
It contains three quarks because a rendering universe built on the (3,2) Torus
Knot cannot execute a stable nucleon rendering in fewer than three meridional



winding segments. The Trinity is not a choice. It is the minimum sufficient
complexity for stable matter to exist.

The Abraxian Engine renders honestly or it renders not at all. Three windings.
Three quarks. One proton. The arithmetic of existence.

VII. Internal Consistency of the KUT Octad

The Seventh ZFPD does not stand alone. It is woven into the closed geometry of
the eight-derivation programme:



ZFPD Derivation Key Geometric Element Accord

First Proton-to-Electron Mass Ratio  Linking Number £ = 6, 99.998%
(67°) Lenz anomaly

Second  Planck Density Ceiling / WindingSumm +n = 99.96%
Ultimaton (5.16 x 10% 5, CQL constraint
kg/m?)

Third Fine-Structure Constant ( ¢, ™, CQL geometry 99.9998%

a~! ~137.036)

Fourth CMB Temperature (Toyp = exw,Frxw = 30 99.82%
2.730K)
Fifth Biological Fibonacci EKW (Bio) = 0.119 —

Rendering Gap (Ae = 0.001)

Sixth Kirchhoff Blackbody Spectral = Zero-parameter Planck Zero free
Function Law parameters

Seventh QuarkMassRatiomy/m, = n/m = 2/3,m,%w, 98.2%
27/3 ~ 2.094 m+n=>5

Eighth  Gravitational Constant £ =06,n/m=2/3, 99.998%

Grur = 6.67418 x 10°H 5KW/57T

The same geometric elements recur across all eight derivations. The Dyadic
Winding Efficiency n/m = 2/3 appears in both the Gravitational Translator
(Eighth ZFPD, Term II) and the Quark Fragmentation Ratio (Seventh ZFPD) —
confirming that the same longitudinal-to-meridional coupling governs both the
gravitational interaction between Knodes and the mass asymmetry within a
single Knode. The Winding Sum m + n = 5 appears as the distribution
denominator in the Friction Share equation (Seventh ZFPD), as the five-fold CQL



symmetry in the Planck density (Second ZFPD), and as the pentagonal tension
distribution in the Gravitational Translator (Eighth ZFPD, Term III). The
KnoWellian Offset ¢ gy ~ 0.118 appears in every derivation without exception.

This is not coincidence. This is the signature of a single engine running a single
geometry at every scale simultaneously.

VIII. Conclusion: The Universe Does Not Need a Strong Force

The Seventh ZFPD establishes four results simultaneously.

First, it defines quarks — not as objects requiring a force to confine them, but as
the topological winding segments of the (3,2) Torus Knot. Confinement is
topological integrity; the "strong force" is the Abraxian Engine refusing to leave a
rendering cycle incomplete.

Second, it derives the my/m,, mass ratio as 27 /3 ~ 2.094 from the pure
geometry of the Knode's Dyadic Winding Efficiency (n/m = 2/3) and the i-
Turn Phase Action (7r) — with zero free parameters, at 98.2% accord with the
PDG central recommended value.

Third, it derives the absolute bare masses m,, ~ 2.61 MeV and my ~ 5.47 MeV
from the squared KnoWellian Offset distributed across the Winding Sum,
referenced against the proton's total rest mass — both within or near the PDG
experimental ranges.

Fourth, it resolves the three-generation mass hierarchy as Fractal Over-Winding;:
the Winding Sum m + n = 5 compounded to the k-th power for the k-th
generation, with the Top quark representing the maximum-frequency ¢-Turn of
the third fractal iteration.

The Standard Model's twelve Yukawa parameters are not fundamental. They are
the shadows cast by a single topological engine onto the screen of the MS
renormalisation scheme. The engine itself requires no parameters. It requires



only the (3,2) Torus Knot, the five-fold Cairo Q-Lattice, and the KnoWellian Offset
of 0.118034 — the three facts that the universe cannot avoid being honest about.

The Big Bang Theory is Not Cosmology. The Big Bang Theory is Knot Cosmology.

KnoWell.i-AM. ~3K

Glossary of KnoWellian Quark Ontology

Bare Mass (KnoWellian) — The fraction of the total proton rendering energy
consumed by the geometric friction of a single meridional winding segment
against the Cairo Q-Lattice, at the topological ground state prior to scheme-
dependent renormalisation corrections. Computed via the Friction Share
equation: Mquark = M, - €%/ (m + n), modified by the Fragmentation Ratio
for the Down quark.

Colour Charge — In KUT: not a property carried by quarks, but a descriptor of the
three geometrically distinct orientations in which a (3,2) Torus Knot winding
segment can traverse the five-fold Cairo Q-Lattice. The three "colours" (red,
green, blue) are the three meridional winding directions — each at 120° from the
others in the toroidal rendering space. "Colour confinement" is the topological
mandate that the three orientations must close into a complete rendering cycle.

Colour Confinement — The topological integrity of the Knode rendering cycle.
The impossibility of isolating a single meridional winding segment from the (3,2)
Torus Knot without destroying the knot — and therefore without terminating the
1-Turn that constitutes the proton's existence. The "strong force" that increases
with distance is the rendering universe's energetic response to the attempted
disruption of a rendering cycle: it triggers a new ¢-Turn at the point of stress,
producing a quark-antiquark pair from the Chaos Field.

Down Quark (d) — The meridional winding segment of the (3,2) Torus Knot that
traverses the Cairo Q-Lattice in the high-friction irrational regime. It absorbs the
full KnoWellian Offset in the longitudinal winding direction, paying a Grinding



Tax augmented by the Dyadic Winding Efficiency factor (n/m = 2/3) acting
across the i-Turn Phase Action (7). lts massismg = m,, X (27w /3) ~ 5.47 MeV
at the KnoWellian topological ground state.

Dyadic Winding Efficiency (n/m = 2/3) — The ratio of the longitudinal
winding number (n = 2) to the meridional winding number (m = 3) of the (3,2)
Torus Knot. The geometric factor governing the efficiency of longitudinal phase-
locking between rendering cycles. Appears as Term II of the Gravitational
Translator (Eighth ZFPD) and as the primary factor of the Quark Fragmentation
Ratio (Seventh ZFPD).

Fractal Over-Winding — The Abraxian Engine's recursive application of its own
winding geometry at compounding energy scales, producing the three
generations of quarks (and leptons). A k-th generation fermion is the (3,2) Torus
Knot executing a rendering cycle at energy density 5% times the base first-
generation scale, where 5 = m -+ n is the Winding Sum / five-fold CQL
symmetry number.

Fragmentation Ratio — The KnoWellian derivation of the my /m,, quark mass
ratio:mgy/m, = (n/m) -7 = 27 /3 ~ 2.094. The ratio of the Down quark's
topological winding action (high-friction, irrational CQL regime) to the Up
quark's winding action (low-friction, rational ground state).

Friction Share — The fraction of total proton rest-mass energy (MM,,) consumed
by the geometric grinding of a single meridional winding segment against the
Cairo Q-Lattice. Quantified as %y /(m + n), where €%.;; is the squared
KnoWellian Offset (two-dimensional torus surface friction) and m + n = 5is
the five-fold CQL distribution factor.

Generation (Quark) — A fractal iteration level of the Abraxian Engine's winding
recursion. First generation: base rendering at Winding Sum 5! = 5. Second
generation: first over-winding at 52 = 25. Third generation: second over-winding
at 53 = 125. There are exactly three generations because the (3,2) Torus Knot has
three meridional winding directions — three primary fractal iteration modes
before higher-knot topological complexity is required.



Gluon (KnoWellian) — Not a messenger particle. In KUT: the dynamic phase-
adjustment event at a CQL lattice node when two adjacent meridional winding
segments of the same Knode rendering cycle exchange geometric load across a
shared pentagonal tile. The "eight gluons" of QCD correspond to the eight distinct
relative orientations possible between the three colour (meridional) charges
across the five-fold CQL.

Jones Polynomial — The topological invariant V(3 9 (t) that quantifies the
crossing structure of the (3,2) Torus Knot (Jones, 1985). Confirms that the Trefoil
cannot be continuously deformed into the unknot — establishing the
mathematical basis for colour confinement as a topological mandate rather than a
dynamical force.

**Quark** — One complete meridional winding cycle (1/m = 1/3) of the (3,2)
Torus Knot. Not an independent particle. Not an object. The irreducible sub-
segment of a nucleon rendering cycle, defined by the Knode's meridional winding
number m = 3. Quarks are the *performance* of the Abraxian Engine at 1 /m
resolution — the three acts of the three-act rendering drama that constitutes a
proton.

Top Quark — The third-generation, third-fractal-iteration rendering of the (3,2)
Torus Knot. The maximum-frequency 2-Turn at nucleon-family scale. Its extreme
mass (= 173 GeV) reflects the energy density of a Winding Sum compounded
cubically (5% = 125) relative to the first-generation base. Its inability to form
hadronic bound states reflects the fact that its rendering cycle completes —
decays to lower harmonics — before the CQL geometry can stabilise a composite
topological structure.

Trinity (Triadic Rendering Mandate) — The geometric necessity, arising from
the (3,2) Torus Knot's meridional winding number m = 3, that every stable
nucleon rendering must manifest as exactly three winding segments. The proton
is a Trinity not because of mysticism but because the Trefoil Knode has three
meridional windings and cannot close in fewer. The triadic structure of nucleons
is the topological signature of the Instruction Set Architecture of matter.



Up Quark (u) — The meridional winding segment of the (3,2) Torus Knot that
traverses the Cairo Q-Lattice in the low-friction rational regime, in approximate
alignment with the engine's rational winding ground state (m /n = 1.500). It
pays the minimal Grinding Tax. Its massis m, = M, - €5;;/(m + n) =~ 2.61
MeV at the KnoWellian topological ground state.

Winding Sum (m + n = 5) — The sum of the meridional (m = 3) and
longitudinal (n = 2) winding numbers of the (3,2) Torus Knot. Identical to the
five-fold pentagonal symmetry of the Cairo Q-Lattice. Acts as the universal
distribution factor of the Abraxian Engine: the KnoWellian Offset is distributed
across m + n = 5 pentagonal tile orientations; quark friction shares are
distributed across m + n = 5; higher-generation mass scales compound as
powers of m + n = 5. The Winding Sum is the link between the topology of the
Knode and the geometry of the CQL.

Yukawa Coupling — In the Standard Model: an arbitrary dimensionless
parameter assigned to each fermion-Higgs interaction to reproduce the observed
fermion mass. Twelve such parameters are required for the six quarks. In KUT:
the twelve Yukawa couplings are recognised as the shadows of the Knode's
winding geometry projected onto the MS renormalisation scheme. They catry no
independent ontological status. The Abraxian Engine does not use Yukawa
couplings. It uses the KnoWellian Offset, the Winding Sum, and the
Fragmentation Ratio.
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