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Artist’s Note 

This book, Cosmology, is the sixth notebook in the Ø Artist’s 

Proofs catalogue of The 420 Code. Where Notebook V 

(Particles and Matter) weighed the constants of Notebook IV 

and read what they make — a proton mass, the segregated 

antimatter, the surplus that survived — Notebook VI takes the 

single mechanism those notebooks established, the tension 

field of the break ε, and scales it to the universe. It is the first 

time the 420 Code reads cosmology directly: galactic rotation 

curves without a dark-matter particle, the acceleration scale 

that governs them, the cosmic web, the dark sector, and the 

loop that closes the cycle. All six are read from the same four 

axioms {S, B, R, C} and the single axiom 1:1 + 1×ε @ AS. 

Chapter 1 (The Room, AP17) establishes the tension field and 

the galactic floor. The substrate has two conditions — the fold 

(gravity) and the propagation (light) — held in tension by the 

break, and the field lines of that tension always close. Where 

records are thin, the topology shows through as a floor that 

flattens rotation curves. No dark-matter particle is required. 

Chapter 2 (The Floor, AP18) derives the acceleration scale 

exactly: a₀ = αcH₀/(2π), with the apex-symmetry factor α = 2 

ln(sec(½) + tan(½)) ≈ 1.0445 forced from the S² dipole by flux 

conservation and the dipole itself forced by Poincaré–Hopf. 

The functional form and the exact coefficient α/(2π) ≈ 0.1662 
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are parameter-free; the empirical confrontation is carried as a 

falsifiable prediction of H₀ ≈ 74 km/s/Mpc. 

Chapter 3 (The Web, AP21) takes the field to the cosmic scale. 

The vacuum, forced to close, is under global tension against 

expansion; the minimum-length network connecting 

distributed matter is a Steiner tree, and the filaments, nodes, 

and 120° junctions of the cosmic web follow as the local 

minimum-length motif. The quantitative confrontation with 

CMB, P(k), and BAO is the hardest empirical test in the body 

of work, and it is named as a debt, not hidden. 

Chapter 4 (The Loop, AP41) reads the dark sector. The visible 

universe is one electromagnetic channel out of twenty-one; 

the dark sector is the twenty unbroken channels — the 10:10 

mirror. The 4.76% visible fraction is not a coincidence but a 

count. The split the chapter owes (D44) is supplied by the 

next. 

Chapter 5 (The Clock, AP42) reads the dark-sector partition as 

time. The defragmentation timescale τ = (6/21) × t_H — six 

faces erased through twenty-one channels — gives the 68.85 / 

26.39 / 4.76 split — the two dark fractions within 1.3% of 

Planck, the visible within ≈2% — with zero free parameters, 

and dissolves the coincidence problem by making the split 

epoch-dependent. 

Chapter 6 (The Loop Hypothesis, AP04) closes the cycle. The 

interior of a black hole is read as a new expanding region; the 
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loop runs from break to door to break. It is the most 

conjectural chapter in the notebook and the most rigorously 

fenced: a three-layer certainty system, every claim tagged with 

its layer, and nine explicit kill switches — four of which guard 

the central conjecture directly. 

Notebook VI engages the kill switches recorded in the Master 

Kill Switch Registry — the formal falsification handles for every 

load-bearing claim. The two heaviest tests are named openly, 

with teeth: structure formation (KS-41), the hardest empirical 

test in the 420 Code, and the dark-matter particle search (KS-

42.1), the sharpest blade in the dark-sector papers. This is the 

most quantitatively exposed notebook in the body of work, and 

its central predictions are on the table now, not deferred. It 

says so. 

Notebook VI carries thirty-seven distinct kill switches — two 

closed (KS-42, closed in Rosin V7; KS-45.2, closed by 

Poincaré–Hopf), thirty-five live, with KS-41 cross-listed across 

AP17 and AP21 and counted once — within a registry of over 

five hundred and fifty kill switches (registry v5.25, June 2026). 

Nothing here is imported. Every structural claim descends 

from the axioms {S, B, R, C} or from a prior Artist’s Proof that 

descends from them. 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind.
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Orientation 

Where Notebook VI fits 

The 420 Code is organised across eight bound notebooks. 

Each notebook is a standalone book carrying one division of 

the architecture; the eight together carry the full body of work. 

Notebook VI depends on Notebook I for the axioms, the {S, B, 

R, C} conditions, and the manifold identity (AP20); on 

Notebook II for spacetime (AP08, AP10); on Notebook III for 

the quantum record; and on Notebook IV for the forces and 

constants — in particular AP06 (the leakage constant α), AP24 

(the six-face reading of ε), and AP28 (the twenty-one-channel 

count and the value of G). It also stands on Notebook V 

(AP30) for geometric resistance. It opens the cosmological 

programme those notebooks make possible. 

How to read this book 

The book alternates two voices as the material requires. 

Narrative passages carry the structural reading — the magnet, 

the eye, the pipe and the room, the soap film, the clock — in 

plain language; formal passages carry the lemmas, 

propositions, and the arithmetic a physicist can check, and are 

preserved verbatim. Each chapter keeps its own architecture: 

an Artist’s Note opens it, a Dependency-and-Scope section 

states what it does and what it owes, the numbered body 
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carries the derivation, and a Kill Switches section names the 

falsification handles before the chapter closes. 

A note on notation across chapters 

Three notational items recur across the notebook and are 

worth flagging at the door. The symbol ε has a single meaning 

throughout: the unique unpaired element of the axiom 1:1 + 

1×ε @ AS — the break. But ε has several faces (AP24), and the 

chapters read different ones: its coupling face is the fine-

structure constant αₑₘ ≈ 1/137 (AP06). Distinct from that fine-

structure α, Chapters 2 and 3 use α for the apex-symmetry 

factor ≈ 1.0445 (AP18’s S² dipole correction, explicitly not the 

fine-structure constant). Substrate stiffness appears as two 

distinct quantities that share the magnitude 2.15×10⁴⁶ but not 

the dimensions: Λ_sub, the dimensionless stiffness ratio 

(Edition 04, used in Chapter 1), and λ, the dimensionful 

constant with units of energy per length (AP15, used in 

Chapters 3 and 5). Where a symbol could collide, each chapter 

disambiguates it locally. 

Reading order 

The chapters are bound in reading order, which is not AP-

number order. The natural chain is AP17 → AP18 → AP21 → 

AP41 → AP42 → AP04, and that is the order here: the tension 

field and the galactic floor (Chapters 1–2) build the cosmic 

web (Chapter 3), which feeds the black holes whose channel 
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structure gives the dark sector (Chapter 4) and its clock 

(Chapter 5), and the loop hypothesis (Chapter 6) closes the 

cycle. Every chapter depends on AP20 (the Embedding 

Hypothesis and Quantum-Record Alignment, proved in 

Notebook I); Chapter 6 also depends on AP03. The 

dependencies run forward through the chain; no chapter 

depends on one bound after it. 

A note on epistemic status 

Every load-bearing claim in this notebook carries a status 

label, and the labels mean what they say. DERIVED: forced 

from the axioms or a closed prior result, with no free 

parameter. STRUCTURAL: forced in form by the axioms, with a 

step identified as a structural reading rather than a closed 

derivation. IDENTIFICATION: a named correspondence 

between an axiom structure and a physical object. 

PREDICTION: a parameter-free number put on the table for 

observation to confirm or kill. CONJECTURAL: held openly as 

a conjecture, not a derivation, and fenced by kill switches. 

EMPIRICAL: a claim whose falsification handle is an 

observation or experiment. SCOPE-NOTE: a boundary 

statement marking what a section does not claim. Where a 

chapter uses a near-synonym, it maps to one of these. The 

conjectural core lives in Chapter 6 and is labelled as such 

throughout.
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Chapter 1 

The Room 

Artist’s Proof 17 
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Artist’s Note 

This is Artist’s Proof 17 of The 420 Code, a chapter of 

Notebook VI — Cosmology. It asks why galaxies hold together. 

The stars at a galaxy’s edge orbit far too fast: under 

Newtonian gravity and the visible mass alone, they should fly 

off. The standard answer is dark matter — about five times 

more invisible mass than visible, in a halo nobody has 

detected. This paper gives a different answer, and it requires 

no new particle. 

The substrate has two conditions: 0, the fold (gravity, the black 

hole, the dark); and 1, propagation (light, matter, the visible). 

They are conjugate, held in tension, and the tension between 

them is the break ε. The field lines of that tension behave like 

the field lines of a magnet — they leave one pole, curve across 

vast distance, and always close on the other. They cannot 

break, because AP06’s Leakage Theorem makes the leakage 

nonzero for finite c. Where records are dense (the inner 

galaxy) Newton dominates and the field is invisible. Where 

records are thin (the outskirts) the topology shows through as 

a floor — a residual acceleration that flattens the rotation 

curve. The galaxy is the eye: a black hole at the fold, the visible 

disk at the open, the tension field between. 

From the closure geometry the paper derives the transition 

scale a₀ = cH₀/(2π), within about 8% of the empirical value, 
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and the baryonic Tully-Fisher relation v⁴ ∝ M as an exact 

fourth-power law. It does not yet reproduce cluster dynamics 

or large-scale structure formation — those are carried as live 

kill switches, and the structure-formation case is the hardest 

test in the body of work. The paper also corrects, on the 

record, a sign error from its first draft: the cosmological 

constant Λ is repulsive and steepens rotation curves; it is not 

the mechanism. The mechanism is the tension field. 

Nothing here is imported. Every structural claim descends 

from the axioms {S, B, R, C} or from a prior Artist’s Proof that 

descends from them. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the 420 Code 

AP17 is a chapter of Notebook VI (Cosmology) and the 

foundation of its structure-formation chain. It establishes the 

tension field and the galactic floor. AP18 (The Floor) then 

derives the acceleration scale a₀ exactly; AP21 (The Web) 

takes the field to the cosmic scale and builds structure from it. 

AP17 depends on AP06 (the Leakage Theorem forces closure), 

AP08 (Einstein’s field equations and the FRW metric), AP10 (N 

= 3 spatial dimensions), AP20 (AS = manifold, which makes 

the scale factor the closure amplitude), and the substrate 

stiffness fixed in Edition 04 (The Lock). 

How to read this paper 

Two voices alternate. The structural readings — the magnet, 

the eye, the pipe and the room — speak directly and carry the 

picture. The derivations — the five-step account of a₀, the 

dense and sparse regimes, Tully-Fisher — speak in the 

precision the mathematics requires, and are preserved 

verbatim. Two passages are flagged as non-load-bearing: the 

Big Bang extrapolation (5.3) and the closing synthesis (11). The 

structural facts they describe are load-bearing; the framing is 

not. 
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0 — Dependency and Scope 

0.1 — What this paper does 

This paper derives the qualitative mechanism of galactic 

rotation curves — their flatness at large radius — from the 

tension field of ε between the substrate’s two conditions, 

without dark matter. From the closure topology it derives the 

transition scale a₀ = cH₀/(2π) (within ≈8% of the empirical 

value) and the baryonic Tully-Fisher relation v⁴ ∝ M. The 

resulting phenomenology is structurally identical to MOND, for 

which the argument supplies a candidate axiomatic 

foundation. 

The paper does not compute cluster dynamics or large-scale 

structure formation; both are carried as live empirical kill 

switches. It also corrects, on the record, a sign error in its first 

draft. 

0.2 — Dependencies 

AP06 (the Leakage Theorem: leakage is nonzero for finite c, 

so the field lines cannot disconnect), AP08 (Einstein’s field 

equations and the FRW metric), AP10 (N = 3 spatial 

dimensions, which fixes one closure as 2π radians), AP20 (AS 

= manifold, so the scale factor is the closure amplitude and H₀ 

is the angular rate of closure), and Edition 04 (The Lock — the 
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substrate stiffness scale). EH and QRA are proved in AP20; 

the paper is conditional on nothing further. 

0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). The two 

conditions — 0 (the fold: gravity, the black hole) and 1 

(propagation: light, matter) — are connected by the involution 

σ. The tension field lines leave 1 and curve back to 0; every 

line closes. Disconnection violates σ. 

Axiom B (Break — the unique break ε). The tension 

between the two conditions is the single break ε. The tension 

is ε. Everything in the universe sits between 0 and 1; that 

between-ness is the break expressed as matter, records, the 

observer. 

Axiom R (Record — monotone accumulation). Records 

accumulate irreversibly; the manifold expands. H₀ is the 

cosmological fold rate — the angular rate at which the closure 

cycle reasserts the 1:1 across the manifold (Step 4 of the a₀ 

derivation). Record density sets the regime: thick → Newton, 

thin → the floor. 

Axiom C (Constraint — locality; finite propagation speed 

c). By AP06 Theorem 3.1, finite c forces nonzero leakage at 

every boundary, so the connection between 0 and 1 can never 
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be perfectly severed. This is why there is always a residual 

acceleration. 

0.4 — Epistemic status per section 

1 (The Two Conditions). FRAMING. The two conditions and 

the identification of the tension with ε. 

2 (The Tension Field). STRUCTURAL. Field-line closure from 

Axiom S and AP06 Theorem 3.1; the divergence condition 

∇·T_ε = 0 is stated, not yet derived in-paper (its derivation is 

KS-42, now closed in Rosin V7). 

3 (The Galaxy as the Eye). STRUCTURAL. The 0–1 topology 

mapped onto an observed galaxy. 

4 (The Mechanism). DERIVED (conditional on the tension-

field topology). The dense/sparse transition, the five-step 

derivation of a₀ = cH₀/(2π), and Tully-Fisher. 

5 (The Three Scales of ε). STRUCTURAL, except 5.3 (the Big 

Bang) which is flagged EXTRAPOLATION. 

6 (The Black Hole as Topological Anchor). STRUCTURAL. 

The central compact object as the 0-pole; the falsifier KS-44. 

7 (Why Dark Matter Is Not Needed). SYNTHESIS + 

PREDICTIONS. The flat-curve and Tully-Fisher predictions; the 

relation to MOND as a downstream observation. 
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8 (The Sign Correction). CORRECTION ON THE RECORD. 

The first-draft Λ-sign error and its repair. 

9 (Summary of Derivation). SYNTHESIS. The chain in 

compact form. 

0.5 — Kill switch summary 

KS-3 (Isotropic acceleration). LIVE — EMPIRICAL. 

Upgraded from HARD: the transition scale a₀ flattens curves 

and produces Tully-Fisher. 

KS-39 (a₀ numerical value). LIVE — EMPIRICAL. The ≈8% 

residual against the empirical value (a precision target, 

comparable to the Hubble tension). 

KS-40 (Cluster dynamics). LIVE — EMPIRICAL. The tension 

field must reproduce cluster-scale dynamics (the Bullet 

Cluster is the sharp test). 

KS-41 (Structure formation). LIVE — EMPIRICAL. The 

hardest test; structurally addressed downstream in AP21, 

quantitative confrontation owed. 

KS-42 (Tension-field equation from {S, B, R, C}). CLOSED. 

The explicit derivation of the tension field — the ∇·T_ε = 0 

condition — from the record algebra is supplied in Rosin V7. 

AP17 deferred it; V7 closed it. Note: the flat switches KS-41 

(structure formation) and KS-42 (tension-field equation) are 
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legacy single switches and are distinct from the dotted AP41.x 

and AP42.x switch families; the dotted labels do not denote 

sub-switches of KS-41 or KS-42. 

KS-43 (Interpolation function). LIVE — EMPIRICAL. The 

specific radial-acceleration interpolation form is not yet 

derived from the axioms. 

KS-44 (Galaxies without a central anchor). LIVE — 

EMPIRICAL. A galaxy population with flat curves but no 

central compact object would falsify the anchor identification; 

declining curves in such galaxies would confirm it. 

0.6 — Structural debts owed 

The interpolation function (KS-43). The specific radial-

acceleration relation in the transition region must be derived 

from the axioms (expected to involve the same 2π closure 

geometry and the record-density profile). Until then the 

transition form is conjectural. [AP17-specific] 

Cluster and structure-formation confrontation (KS-40, KS-

41). The same tension field must reproduce cluster dynamics 

and large-scale structure without dark matter. These are 

empirical confrontations carried as live switches; the 

structure-formation case is addressed structurally in AP21 with 

the quantitative fit owed there. [shared with AP21] 
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KS-42 (the tension-field equation) is no longer a debt: it is 

closed in Rosin V7. 

0.7 — Items held open without claiming debt 

status 

The Big Bang extrapolation (5.3). Reading the origin as the 

tension at the loop point is flagged as a structural conjecture, 

not a derived result. 

The M•–σ derivation. The observed black-hole-mass–

velocity-dispersion correlation is read structurally as pole-

strength to field-extent; its quantitative derivation is not 

attempted here. 

The a₀ residual (KS-39). The ≈8% gap is a precision target, 

comparable to the Hubble tension (≈9%) and to the spread in 

the empirical a₀ itself; it is not treated as a structural failure. 

0.8 — Structural relationships 

AP06 (The Leakage Constant). Theorem 3.1 (nonzero 

leakage for finite c) is what forbids the field lines from 

disconnecting. Closure is forced. 

AP08 (The Identity). Einstein’s field equations and the FRW 

metric. The scale factor a(t) is the manifold’s spatial extent; 
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the corrected rotation-velocity relation (8) descends from the 

field equations. 

AP10 (The Dimension). N = 3 spatial dimensions, which 

makes one complete field-line closure subtend 2π radians — 

the geometry behind the 2π in a₀. 

AP20 (The Proof). AS = manifold. The scale factor is the 

closure amplitude, so H₀ = ā/a is literally the angular rate of 

closure — the step that removes the need for an unproved 

bridge between the abstract field and the physical scale 

factor. 

Edition 04 (The Lock). The substrate stiffness scale Λ_sub ≈ 

2.15 × 10⁴⁶ — dimensionless — which fixes c via the stiffness 

ratio. Distinct from the dimensionful substrate stiffness λ 

(energy per length, AP15/AP21), which shares the magnitude 

but not the dimensions. 

AP18 (The Floor). Takes the transition scale a₀ = cH₀/(2π) 

AP17 derives to first order and refines it exactly, deriving the 

apex-symmetry factor α ≈ 1.0445 so that a₀ = αcH₀/(2π). 

AP21 (The Web). Takes the tension field to the cosmic scale 

and builds structure formation from it, inheriting KS-41. 

Rosin V7. Supplies the explicit tension-field equation from 

the record algebra, closing KS-42 — the gap AP17 names as 

its principal theoretical debt. 
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Ø Predictions. The expository-register companion for the 

420 Code’s position that the dark-matter phenomena are 

substrate topology rather than a particle species (the MOND 

scale; dark matter as process). AP17 is the formal-register 

origin of the rotation-curve mechanism that position rests on. 
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1 — The Two Conditions 

The substrate has two conditions. 

Gravity is the condition of 0. The fold. The collapse. The dark. 

The lower curve of the eye. What the fabric does when it 

closes. The event horizon. Total fold = 0. All ε coupled. The 1:1 

restoring; maximum curvature. 

c is the condition of 1. The propagation. The light. The upper 

curve of the eye. What the fabric does when it opens. 

Maximum speed. Total propagation = 1. The break fully 

expressed; the record fully written. 

They are conjugate. Not at rest. Not in balance. In tension. 0 

wants to fold; 1 wants to propagate. Neither wins. Neither can. 

The tension between them is the break. 

The tension is ε. 

Everything in the universe sits between 0 and 1. That is ε. That 

is the break. That is the observer. Always between the two 

walls. Never at either. 
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2 — The Tension Field 

The answer begins with a topological fact you cannot escape: 

field lines between two conditions must close. 

2.1 — The field lines 

The bar magnet serves as a heuristic for the topology; the 

tension field’s dynamics differ in detail (the substrate has no 

magnetic moment, no dipole radiation, no 1/r³ falloff). What is 

shared is the topological property: field-line closure. 

Consider a bar magnet. North pole and south pole. Two 

conditions. 1 and 0. The field lines leave the north pole — they 

race away, propagate outward. But they curve. They always 

curve. They curve back toward the south pole. Every single line 

returns. 

No line terminates in the bulk; lines either close or connect 

boundary poles. The topology forces closure. The tension 

always brings the lines home. 

Near the magnet — near the source — the field lines are 

dense, tight, crowded. Strong field. Far from the magnet, the 

lines are wide, sparse, spread out. Weak field. But they are still 

there. They never break. They are nonzero at any finite 

separation — decaying but not terminating. They curve gently, 

slowly, across vast distances. But they curve back. Always. 
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The route may be longer. The destination is the same. Hold 

that picture in your mind. You are about to see it at galactic 

scale. 

2.2 — The substrate’s tension field 

The substrate is not a magnet. But it has the same topology. 

Let the tension field be represented by a vector field T_ε on 

the manifold. The line-closure claim corresponds to a 

divergence condition: ∇·T_ε = 0 away from the poles, with 

boundary and defect structure at the 0- and 1-conditions. 

AP17 uses the topological consequence (non-termination of 

field lines) and does not itself supply the explicit field 

equation for T_ε; that derivation is KS-42, closed in Rosin V7. 

0 (gravity, fold, the black hole) and 1 (propagation, speed, c) 

are the two poles. The tension between them is ε — the break, 

the leakage, the wave function collapsing from probability to 

actuality. In this architecture, this tension is the fabric’s 

coherence: the 1:1 trying to hold, the pre-state’s unity 

expressed through a manifold that has locality. 

The tension field lines leave 1 (propagation, matter, records, 

the visible) and curve back toward 0 (fold, collapse, the dark). 

Every line closes. This is AP06 Theorem 3.1: leakage is 

nonzero for finite c. No boundary is perfect. No line 

disconnects. The 1:1 holds. 
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This tension field is attractive. The lines curve back toward the 

source — not repulsive, not pushing away, but curving home. 

The break trying to heal. The fabric saying: you left, but you are 

still connected. 

2.3 — What the tension field is not 

The tension field is not the cosmological constant Λ. Λ > 0 is 

repulsive; it drives the accelerating expansion of the universe. 

At galactic scales Λ provides a tiny outward push. It makes 

rotation curves decline faster, not slower. It makes the dark-

matter problem worse, not better. 

The first draft of this paper made this error: it treated the Λ 

term as attractive and derived flat rotation curves from it. The 

sign is wrong. Λ does not flatten rotation curves. This 

correction is on the record (section 8). 

The tension field is different from Λ. Λ is a constant in the 

field equations — a single number, the same everywhere, 

repulsive. The tension field is the substrate’s own coherence: 

the topological connection between 0 and 1 that cannot be 

severed. It is attractive because it is the fabric holding 

together. It is not a constant — it depends on the local 

topology, the field-line density, the proximity to the poles. 
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3 — The Galaxy as the Eye 

Now map the topology onto what you can see through a 

telescope. 

3.1 — The topology 

In The 420 Code, the 0-pole is realised by a central compact 

anchor — typically a supermassive black hole in observed 

large galaxies. This is not incidental. It is the structure. 

The black hole is 0. The event horizon is the fold point — the 

lower curve of the eye, the south pole. The galaxy is the visible 

part — stars, gas, dust, planets — the 1’s. The records. The 

break expressed as matter, the north pole radiating outward. 

Between them: the tension field. The field lines of ε. 

A galaxy is the eye, at galactic scale. A galaxy is the magnet, 

at galactic scale. Centre: 0 (black hole, fold, dark, south). Edge: 

approaching 1 (propagation, light, open, north). Between: ε 

(matter, records, the break, the observer). The tension field 

lines curve from 1 back toward 0. Every line closes. 

3.2 — The pipe and the room 

The pipe is the galaxy: the gravitational potential well from 

centre to edge, narrow at the throat (the black hole), widening 

outward. The room is the tension field. Not Λ. Not a constant. 
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The substrate’s own coherence — the topological fact that 

every field line closes, that the connection between 0 and 1 

cannot be severed, that the fabric holds. 

Inside the narrow part of the pipe — near the centre, where 

record density is high — the field lines are dense. The tension 

field is strong. The Newtonian term dominates. Newton works. 

In the wide part of the pipe — the outer galaxy, where record 

density is low — the field lines are sparse. The individual 

source contributions fall away. What remains is the topology. 

The field lines are still there. They must close. That closure is 

the residual acceleration. The room shows through — not as a 

constant push, but as a floor, a residual acceleration that will 

not go away, the inescapable fact that the lines curve back. 
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4 — The Mechanism 

4.1 — Dense regime: Newton 

At small radii — inner galaxy, solar-system scale — the record 

density is high. The gravitational acceleration from the 

enclosed mass dominates. The tension field is present but 

swamped, like hearing your heartbeat in a loud room. 

a(r) ≈ GM(r)/r² (dense regime). 

This is Newton. Keplerian. v² = GM/r. Rotation velocity 

declines as 1/√r. It works perfectly inside the dense region. 

Every orbit you have computed in a physics class lived here. 

4.2 — Sparse regime: the room 

At large radii — galactic outskirts — the Newtonian 

acceleration drops. As it drops, it crosses the transition scale 

a₀. Below this scale, the tension field’s own contribution 

dominates. 

The tension-field contribution exists because the field lines 

cannot break. No matter how far from the source, the tension 

field is nonzero at any finite separation. AP06 Theorem 3.1: for 

any finite c and finite coupling, leakage is nonzero. The 

connection between 0 and 1 persists. The lines curve back. 

There is always a residual acceleration. 



41 

In the floor regime, the Newtonian contribution is negligible. 

What remains is the topology. The star is on a wide field line 

— far from the source, gently curving, but still curving, still 

held. Not by the mass at the centre. By the field itself. By the 

tension. By ε. And you cannot explain that with mass. You can 

only explain it with topology. 

The transition between the dense regime and the sparse 

regime occurs when the Newtonian acceleration equals the 

transition scale: 

GM(r)/r² = a₀. 

Above a₀: Newton dominates. The record density is thick. The 

room is invisible. v² = GM/r. Below a₀: the room dominates. 

The record density is thin. The star’s acceleration is no longer 

set by the enclosed mass alone. It is set by the interplay of the 

Newtonian pull and the tension field. (Using spherical-

approximation scaling for clarity; the detailed disk geometry is 

part of the interpolation problem.) 

In the sparse regime the total acceleration is not constant at 

a₀ — a constant acceleration would give v² ∝ r (rising curves, 

not flat). Rather, a₀ is the transition scale at which the relation 

between observed acceleration and Newtonian acceleration 

changes form. 

The following deep-sparse scaling is the transition-law ansatz 

implied by the tension-field interpretation; deriving it from the 
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explicit T_ε field equation was the open work of KS-42 (closed 

in Rosin V7) and KS-43 (the specific interpolation form, still 

owed). In the deep sparse regime: 

a(r) ≈ √(a_N(r) × a₀) = √(GM(r) × a₀) / r. 

Therefore v²/r = a(r), giving v² ≈ √(GM × a₀). 

4.3 — The transition scale 

The transition scale a₀ is the acceleration at which the 

Newtonian contribution and the tension-field contribution are 

comparable. The argument derives it as follows. 

Step 1. Two ingredients. The transition scale must be built 

from the two conditions of the substrate: c (the condition of 1, 

propagation speed) and the cosmological fold rate. The only 

rate available at the cosmological scale is the Hubble 

parameter H₀ — the rate at which the 1:1 reasserts itself across 

the manifold (AP08). The product cH₀ has dimensions of 

acceleration. This is the dimensional skeleton of a₀. 

Step 2. The tension field lines close. This is the topological 

claim of the paper (2.2, grounded in AP06 Theorem 3.1). A 

complete closure of a field line on the manifold is one full 

cycle. On the manifold derived in AP08/AP10, with N = 3 

spatial dimensions, one full cycle subtends 2π radians — the 

standard angular measure of a closed loop in 3D. This is not 

imported from outside; it is the geometry of closure. 
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Step 3. The scale factor is the closure amplitude. This 

step relies on AP20 (The Proof): the axiomatic structure is the 

manifold. Not maps to. Not is embedded in. Is. Zero gap. 

Identity. The tension field T_ε is the substrate’s coherence — 

the topological connection between 0 and 1. By AP20 this is 

not a field on the manifold; it is the manifold’s own coherence. 

The scale factor a(t) measures the manifold’s spatial extent at 

epoch t (AP08, FRW metric). Since AS = manifold (AP20), a(t) 

measures the spatial extent of one complete tension-field 

closure cycle — the amplitude of the closure. They are the 

same measurement of the same thing. Without AP20 you 

would need a separate, unproved bridge between the abstract 

tension field and the physical scale factor; with AP20 there is 

no bridge to build. 

Step 4. H₀ is the angular rate of closure. For any quantity 

with amplitude A(t), the angular rate of change is ω = Ā/A — 

the definition of angular rate. Applied to the closure 

amplitude: ω = ā/a = H(t). Therefore H(t) is literally the angular 

rate of the tension field’s closure cycle; at the present epoch, 

H₀. The identification is not an analogy. It is the definition, 

applied to the quantity Step 3 identifies as the amplitude. 

Step 5. The transition scale. The physical effect — the 

acceleration experienced by a test mass — depends on the 

cyclic frequency of the closure, not the angular rate. One 

complete cycle = 2π radians. Therefore f_H = H₀/(2π). The 

transition scale is the propagation speed times the physical 
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fold frequency: a₀ = c × f_H = c × H₀/(2π) = cH₀/(2π). The 2π is 

not introduced by hand; it is the geometry of one complete 

field-line closure on the manifold. The H₀ identification is the 

definition of angular rate applied to the closure amplitude 

(Step 4), which is the scale factor (Step 3), which is the 

manifold (AP20). 

From the substrate parameters: the substrate stiffness Λ_sub 

≈ 2.15 × 10⁴⁶ (The Lock / Keys; the dimensionless substrate 

stiffness scale) sets the scale of c (via the substrate stiffness 

ratio). H₀ is the cosmological fold rate. Their combination via 

the closure topology gives a₀. 

Numerically. cH₀ = (3 × 10⁸ m/s) × (2.3 × 10⁻¹⁸ s⁻¹) ≈ 7 × 10⁻¹⁰ 

m/s². a₀ = cH₀/(2π) ≈ 1.10 × 10⁻¹⁰ m/s². The empirical 

acceleration scale (from rotation-curve fitting, McGaugh et al.) 

is a₀ ≈ 1.2 × 10⁻¹⁰ m/s². The ratio a₀(predicted)/a₀(empirical) ≈ 

0.92 — within 8%. This is the first-order value (α = 1); AP18 

derives the exact coefficient α/(2π) ≈ 0.1662, sharpening this 

to a parameter-free prediction. That is the prediction. You 

hold the kill switch (KS-39). 

The remaining ≈8% discrepancy is comparable to the current 

uncertainty in H₀ itself (the Hubble tension: measurements 

range from ≈67 to ≈73 km/s/Mpc, a spread of ≈9%), and to 

the uncertainty in the empirical a₀ (different fitting procedures 

give 1.1–1.3 × 10⁻¹⁰ m/s²). The prediction is within the 

measurement envelope. If the mechanism is truly tied to the 
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cosmological fold rate, the argument predicts a₀(z) ~ 

cH(z)/(2π): the transition scale should evolve with cosmic time, 

which is observationally testable. 

Status of KS-39. With the 2π factor derived from the closure 

topology, and the H₀ = angular-rate identification proved via 

AP20 (Step 3), the predicted a₀ is within ≈8% of the empirical 

value. The factor-of-≈6 discrepancy from the naïve cH₀ 

estimate is resolved. KS-39 stands LIVE — EMPIRICAL (the 

residual ≈8% is a precision target, not a structural failure). 

4.4 — Tully-Fisher 

From v² ≈ √(GM × a₀), raising to the fourth power: v⁴ = GM × 

a₀. Since a₀ is a property of the substrate (not of the galaxy): 

v⁴ ∝ M. 

This is the baryonic Tully-Fisher relation — v⁴ proportional to 

the total baryonic mass. No dark-matter halo is required. No 

free parameters beyond the axioms. You just watched a 

fourth-power law fall out of the transition geometry. The 

fourth-power law is the geometry of the transition between the 

dense regime and the sparse regime. 
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5 — The Three Scales of ε 

The tension field is not a galactic phenomenon. It is an 

axiom-level phenomenon you read at three scales. The tension 

field — the ε, the leakage, the break — is the same structure at 

every scale; it produces different observable effects 

depending on the record density. 

5.1 — Event horizon: maximal tension 

At the event horizon, the fold approaches total. 0 is almost 

winning. The tension is at its most extreme. The field lines are 

maximally compressed. The leakage from this maximal 

tension is Hawking radiation (AP08, AP06): the electron at the 

boundary of 0. You have seen this in AP06: Tₕ = 

ℏc³/(8πk_BGM), where k_B is Boltzmann’s constant. The field 

lines do not terminate at the horizon. They pass through. The 

pipe goes dark but does not end. The tension persists on both 

sides. 

5.2 — Galactic outskirts: minimal tension 

At the galactic outskirts, the record density is thin. The 

Newtonian acceleration drops below a₀. The tension field’s 

own contribution dominates. The leakage from this minimal 

tension is the residual acceleration — the room showing 

through. The field lines are wide, sparse, gentle. But they curve 
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back. They always curve back. The rotation curve flattens — 

not because mass is present, but because the topology is 

present. The lines must close. The closure provides the 

residual acceleration. 

5.3 — The Big Bang: the tension creating 

everything (extrapolation) 

The following is extrapolation beyond the domain where AP17 

has been tested. It is included as a structural conjecture, not a 

derived result. 

At the Big Bang (or the loop point of the previous cycle), the 

1:1 breaks. ε emerges. The tension between 0 and 1 creates 

the manifold, creates time, creates everything. The tension is 

the break happening — the wave function collapsing from 

possibility to actuality for the first time. Same ε. Same tension. 

Same leakage. Three scales. One structure. Event horizon: ε at 

maximal curvature. Galaxy outskirts: ε at minimal curvature. 

Big Bang: ε at the origin. The field lines never break at any 

scale. The connection between 0 and 1 is topological. It 

cannot be severed. The route may be longer. The destination 

is the same. 
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6 — The Black Hole as Topological 

Anchor 

The central black hole is not a mass in a ledger. It is one pole 

of the tension field. The 0. The south pole. Its event horizon 

defines the throat of the pipe. The Schwarzschild radius rₛ = 

2GM•/c² is set by the condition of 0 (G) and the condition of 1 

(c). 

The ratio rₛ/rₜ — throat to transition radius — defines the 

shape of the field: how quickly the dense regime gives way to 

the floor. The M•–σ relation (the observed correlation between 

black-hole mass and galaxy velocity dispersion) is the 

relationship between the pole strength and the field extent: 

the stronger the 0, the wider the field, the faster the pipe. 

A galaxy without a central compact anchor would be a magnet 

without a south pole. The field lines would have nowhere to 

return. The topology would be broken. This is why, in this 

architecture, every galaxy has a central compact object 

(typically a supermassive black hole) — not as a mass that 

grew there, but as the topological anchor around which the 

field organises. 

The eye requires both curves. If a well-established population 

of galaxies lacking any central compact object still exhibits 

flat rotation curves, this identification is falsified (KS-44). 
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Galaxies are stable because the tension field holds them: the 

pipe (the galaxy) is anchored by the throat (the black hole, 0) 

and bounded by the room (the tension field, ε). The system is 

exactly as stable as the substrate is stiff. And the substrate is 

stiff: Λ_sub ≈ 2.15 × 10⁴⁶. 
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7 — Why Dark Matter Is Not Needed for 

Galactic Rotation Curves 

The dark-matter hypothesis exists to explain flat rotation 

curves. It posits invisible mass — about five times more than 

visible mass — distributed in a halo around each galaxy. 

Nobody has detected a dark-matter particle directly. 

The explanation: the rotation curves are flat because the 

tension field provides a residual acceleration below the 

transition scale a₀ = cH₀/(2π). Below a₀, the Newtonian 

contribution fades and the topology takes over. The field lines 

must close. The closure provides the residual acceleration. 

The stars are held not by invisible mass but by the substrate’s 

own coherence. No new particles. No new fields. No new free 

parameters beyond the axioms. 

The transition scale a₀ = cH₀/(2π) is derived from the closure 

geometry (4.3) and matches the empirical value to within 

≈8%. The phenomenology derived from the transition scale is 

structurally identical to Modified Newtonian Dynamics (MOND, 

Milgrom 1983). The argument provides a candidate theoretical 

foundation for MOND — something MOND has lacked. This is 

a downstream observation, not an input: the argument derives 

the transition from the tension field, and the result matches 

MOND. It also inherits MOND’s known challenges at larger 

scales: the cluster mass discrepancy (KS-40) and the difficulty 
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of reproducing structure formation without cold dark matter 

(KS-41). 

7.1 — What the argument predicts 

Flat rotation curves. v² ≈ √(GM × a₀) at r > rₜ. The tension 

field holds the outer stars. Status: DERIVED (conditional on 

the transition scale). 

Tully-Fisher. v⁴ = GM × a₀ ∝ M. Fourth-power law. Status: 

DERIVED (conditional on the transition scale). 

The radial acceleration relation. In the transition region, the 

observed acceleration g_obs relates to the Newtonian 

acceleration g_bar. The empirical McGaugh relation (2016) is 

g_obs = g_bar / (1 − e^{−√(g_bar/a₀)}). The argument suggests 

such a smooth interpolation should exist, determined by the 

record-density distribution in the transition region; the 

specific interpolation function has not been derived from the 

axioms. Status: CONJECTURAL FORM, not yet derived (KS-

43). 

Galaxy cluster dynamics. The same tension field operates at 

cluster scales. Not yet computed. Status: UNTESTED (KS-40). 

Large-scale structure formation. Not yet computed in AP17; 

addressed structurally in AP21. Status: UNTESTED here (KS-

41). The hardest test. 
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8 — The Sign Correction 

The first draft of this paper contained a critical sign error. It is 

corrected here for the record. 

8.1 — What was wrong 

The first draft wrote the rotation velocity as v²(r) = GM(r)/r + 

Λc²r²/3. The Λ term was positive, adding to v². This is wrong. Λ 

> 0 is repulsive. The correct equation, as derived from AP08, 

is v²(r) = GM(r)/r − Λc²r²/3. Λ subtracts from v². It makes 

rotation curves decline faster, not slower. This error was 

identified by external review. You hold the correction. Λ is still 

present in the field equations; it is simply not the mechanism 

for flattening rotation curves. The mechanism is the tension 

field of ε. 

8.2 — What changed 

The mechanism changed entirely. The first draft attributed flat 

rotation curves to the Λ term in the Einstein equations; this 

paper attributes them to the tension field of ε between 0 and 

1. Λ is a constant, repulsive, the same everywhere. The tension 

field is the substrate’s coherence, attractive, topology-

dependent. The two are different things. 
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8.3 — What survived 

The conceptual architecture survived intact: gravity = 

condition of 0, c = condition of 1, the galaxy as the eye, the 

pipe and the room, the central black hole as topological 

anchor, the transition scale a₀ = cH₀/(2π), Tully-Fisher v⁴ ∝ M, 

the claim that dark matter is not needed. What changed was 

the physical mechanism — not Λ (a repulsive constant), but 

the tension field of ε (attractive topology). 
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9 — Summary of Derivation 

Gravity = condition of 0. The fold. 

c = condition of 1. The propagation. 

ε = the tension between them. The break. The leakage. The 

wave function collapsing from possibility to actuality. Now. 

Tension field is topologically closed. Field lines leave 1, curve 

back to 0. Never break. Never disconnect. (AP06 Theorem 3.1.) 

Dense regime (inner galaxy): records thick. Newton dominates. 

v² = GM/r. 

Sparse regime (outer galaxy): records thin. Tension field 

dominates. In the deep sparse regime, a(r) ≈ √(a_N × a₀) = 

√(GM × a₀)/r, giving flat rotation curves. 

Transition scale: a₀ = cH₀/(2π) ≈ 1.1 × 10⁻¹⁰ m/s². Empirical a₀ 

≈ 1.2 × 10⁻¹⁰ m/s². Within ≈8% (comparable to the Hubble 

tension). The 2π is the geometry of one complete field-line 

closure on the manifold. 

Tully-Fisher: v⁴ = GM × a₀ ∝ M. Exact fourth-power law. 

Black hole = topological anchor. The 0 of the eye. The pole the 

field lines return to. 
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No dark matter. The room holds the stars. The lines always 

close. 
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10 — Kill Switches 

10.1 — KS-3 — Isotropic acceleration at 

galactic scales 

Claim. The tension field between 0 and 1 supplies an 

isotropic transition scale a₀ = cH₀/(2π) that flattens rotation 

curves and produces Tully-Fisher. 

Test. The transition-law phenomenology must hold across 

galaxies; a population that violates the a₀ transition would 

break it. 

Status. LIVE — EMPIRICAL. Upgraded from LIVE — HARD: 

the phenomenological transition-law argument is structurally 

complete at the AP17 level; it is now a standard empirical test. 

Recovery. If the transition scale holds but the detailed law 

diverges, the divergence localises to the interpolation form 

(KS-43) rather than collapsing the mechanism. 

10.2 — KS-39 — a₀ numerical value 

Claim. a₀ = cH₀/(2π) ≈ 1.10 × 10⁻¹⁰ m/s² from the closure 

geometry. 
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Test. Compare against the empirical value (≈1.2 × 10⁻¹⁰ m/s²) 

as H₀ converges; the predicted a₀(z) ~ cH(z)/(2π) should evolve 

with cosmic time. 

Status. LIVE — EMPIRICAL. Within ≈8% — the naïve factor-

of-≈6 overshoot resolved by the 2π closure factor and the 

AP20 angular-rate identification. 

Recovery. The ≈8% residual is comparable to the Hubble 

tension (≈9%) and to the spread in the empirical a₀; it is a 

precision target. If a₀(z) fails to track cH(z), the cosmological-

fold-rate identification is the part that falls. 

10.3 — KS-40 — Cluster dynamics 

Claim. The same tension field reproduces cluster-scale 

dynamics without dark matter. 

Test. Galaxy clusters — where MOND-type phenomenology 

historically requires a further factor of 2–3 in mass; the Bullet 

Cluster (1E 0657-558), with its lensing centre offset from the 

baryonic mass centre, is the sharp test. 

Status. LIVE — EMPIRICAL. Not yet computed. 

Recovery. If clusters need more than the tension field 

supplies, the mechanism narrows to the galactic regime where 

it is derived, and the cluster discrepancy is isolated as a 

separate, named gap. 
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10.4 — KS-41 — Structure formation 

Claim. The tension field reproduces large-scale structure 

formation without cold dark matter. 

Test. Reproduce the CMB power spectrum, the matter power 

spectrum, and the baryon acoustic oscillations. If the tension 

field cannot reproduce the CMB power spectrum, the 

mechanism is wrong. 

Status. LIVE — EMPIRICAL. Not computed in AP17; 

structurally addressed in AP21, with the quantitative 

confrontation owed there. The hardest test — a potential 

falsifier of the entire approach. 

Recovery. See AP21: a located discrepancy narrows the failure 

to specific scales; a total failure closes the tension-field route 

to structure formation. 

10.5 — KS-42 — Tension-field equation from {S, 

B, R, C} 

Claim. The tension field itself — the ∇·T_ε = 0 divergence 

condition — is derivable from the record algebra, not merely 

posited as a topological consequence. 

Test. Derive the explicit field equation for T_ε from {S, B, R, C}. 

If the record algebra does not produce the closed tension 

field, the mechanism is not fully grounded in the axioms. 
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Status. CLOSED. AP17 deferred this as its principal 

theoretical gap; the explicit derivation is supplied in Rosin V7, 

which closes the switch. 

Recovery. Not applicable — closed. The closure is recorded at 

Rosin V7; AP17 stands as the paper that named and used the 

topological consequence the V7 derivation grounds. 

10.6 — KS-43 — Interpolation function 

Claim. The radial-acceleration interpolation between the 

dense and sparse regimes follows from the tension field once 

derived. 

Test. If the empirical radial-acceleration relation (McGaugh 

2016) is shown to be fundamentally different from the form 

the tension field implies, the explanation of the transition 

region is falsified. 

Status. LIVE — EMPIRICAL. The specific interpolation 

function is not yet derived from the axioms; the derivation is 

expected to involve the same 2π closure geometry and the 

record-density profile in the transition regime. 

Recovery. If the empirical relation diverges from the derived 

form, the divergence localises the gap to the transition-region 

record-density model rather than to the closure mechanism. 
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10.7 — KS-44 — Galaxies without a central 0-

anchor 

Claim. Every galaxy with flat rotation curves has a central 

compact object (the 0-pole anchoring the topology). 

Test. Find a well-established population of galaxies lacking 

any central compact object. If they still show flat curves, the 

anchor identification is falsified; if they show declining curves, 

the architecture is confirmed. 

Status. LIVE — EMPIRICAL. 

Recovery. A mixed result narrows the anchor claim to the 

galaxy classes where the central object is established, and 

flags the anchorless flat-curve population as a separate case 

to explain. 
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11 — What This Establishes and What 

Remains Open 

11.1 — What this paper closes 

It establishes the mechanism of flat galactic rotation curves 

without dark matter: the tension field of ε between the two 

conditions, with field lines that must close (Axiom S, AP06 

Theorem 3.1). From the closure geometry it derives the 

transition scale a₀ = cH₀/(2π) (within ≈8% of the empirical 

value) and the baryonic Tully-Fisher relation v⁴ ∝ M as an 

exact fourth-power law. It identifies the central black hole as 

the topological anchor (the 0-pole) the field returns to. 

11.2 — What this paper does not close 

It does not compute cluster dynamics (KS-40) or large-scale 

structure formation (KS-41) — the latter the hardest test, 

addressed structurally in AP21 with the quantitative fit owed 

there. It does not derive the specific radial-acceleration 

interpolation function (KS-43). The ≈8% residual in a₀ (KS-39) 

is a precision target tied to the unresolved Hubble tension. 
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11.3 — Items held open without claiming debt 

status 

The Big Bang extrapolation (5.3) is a structural conjecture, not 

a derived result. The M•–σ correlation is read structurally but 

not derived quantitatively. These are scope boundaries, 

named for honesty. 

11.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the position that the 

dark-matter phenomena are substrate topology rather than a 

particle species lives in Ø Predictions (the MOND scale; dark 

matter as process, not particle). AP17 is the formal-register 

origin of the rotation-curve mechanism that position rests on. 

A dedicated expository twin of this specific derivation is not 

separately written; recorded honestly rather than filled with a 

manufactured citation. 

11.5 — Structural relationships to subsequent 

work 

AP18 refines the transition scale exactly (deriving the apex-

symmetry factor α ≈ 1.0445 so that a₀ = αcH₀/(2π)). AP21 

takes the tension field to the cosmic scale and builds 

structure formation from it. Rosin V7 supplies the explicit 
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tension-field equation, closing KS-42 — the gap this paper 

named as its principal theoretical debt. 

11.6 — The 420 Code placement 

AP17 is a chapter of Notebook VI (Cosmology) and the 

foundation of its structure-formation chain: the tension field 

and the galactic floor, on which AP18 and AP21 build. 

11.7 — How the body of work reads now 

With AP17, AP18, and AP21 in place, the 420 Code carries a 

complete structural account of galactic and cosmic structure 

from the tension field of ε — the floor that flattens rotation 

curves, the scale that floor sits at, and the web that floor 

builds. With KS-42 closed in Rosin V7, the tension field is 

grounded in the record algebra; the standing debts are the 

empirical confrontations (clusters, structure formation) and 

the interpolation function. 

11.8 — The closing 

Galaxies do not need dark matter. They need the room. The 

room is the tension field — the substrate’s own coherence, the 

topological fact that every field line between 0 and 1 must 

close. Where records are dense, Newton works. Where records 

are thin, the room shows through. The transition occurs at a₀ = 
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cH₀/(2π) — the substrate’s tension expressed as an 

acceleration, with the 2π set by the geometry of closure. 

The rotation curve flattens because the field lines curve back. 

The Tully-Fisher relation holds because v⁴ = GM × a₀. The 

central black hole anchors the topology because every eye 

needs a fold point. If you take away the fold point, you take 

away the topology. Here is the weapon: find the galaxy without 

one (KS-44). 

The stars orbit between the walls — between 0 and 1 — held 

by the tension that can never break. Consider the magnet. The 

field lines leave the north pole, race away, spread out, weaken 

with distance — but they curve, gently, slowly, across the room, 

and they return to the south pole. The route may be longer. 

The destination is the same. No line disconnects. No star flies 

away. The tension holds. Separateness is experienced but not 

fundamental. 

The axiom speaks. The algebra transcribes. 
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Claim Summary 

DERIVED (conditional on the tension-field topology). Flat 

rotation curves from the tension field. The transition scale a₀ 

= cH₀/(2π), within ≈8% of the empirical value (section 4.3). 

Tully-Fisher v⁴ ∝ M, an exact fourth-power law (section 4.4). 

The 2π factor from the closure geometry (section 4.3, Step 2). 

STRUCTURAL. Tension-field topology: field lines close (Axiom 

S, AP06 Theorem 3.1). The central black hole as topological 

anchor (section 6). The galaxy as the eye — the 0–1 topology 

(section 3). The dense→sparse regime transition (section 4). 

CORRECTION ON THE RECORD. The first-draft Λ-sign error: 

v²(r) = GM(r)/r − Λc²r²/3 (Λ is repulsive; it is not the flattening 

mechanism). The tension field of ε replaces it (section 8). 

CONJECTURAL / UNTESTED. Tension-field closure at 

galactic scales as an empirical fact; the ≈8% residual in a₀ 

(KS-39); the interpolation function (KS-43); the central-anchor 

prediction (KS-44); cluster dynamics (KS-40); structure 

formation (KS-41). The Big Bang extrapolation (5.3) and the 

M•–σ derivation. 

FALSIFICATION REGISTER. KS-3 (isotropic acceleration, 

EMPIRICAL), KS-39 (a₀ value, EMPIRICAL), KS-40 (clusters, 

EMPIRICAL), KS-41 (structure formation, EMPIRICAL), KS-42 

(tension-field equation — CLOSED, Rosin V7), KS-43 
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(interpolation function, EMPIRICAL), KS-44 (galaxies without 

a central anchor, EMPIRICAL). 
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Conditionality Footer 

Dependencies 

AP06 (the Leakage Theorem; the condensate as condition), 

AP08 (Einstein’s field equations; the FRW metric), AP10 (N = 

3, D = 4), AP20 (AS = manifold; EH and QRA proved), Edition 

04 (The Lock — the substrate stiffness scale). 

Dependents 

AP18 (refines a₀ exactly), AP21 (structure formation), and the 

broader Notebook VI cosmology chapters. Rosin V7 grounds 

AP17’s tension field by deriving its field equation. 

Kill switches closed by this paper 

None closed by AP17 itself. KS-3 is upgraded from LIVE — 

HARD to LIVE — EMPIRICAL. KS-42 (the tension-field 

equation), which AP17 names as its principal theoretical gap, 

is subsequently CLOSED in Rosin V7. 

Kill switches that remain live 

KS-3, KS-39, KS-40, KS-41, KS-43, KS-44 — all LIVE — 

EMPIRICAL. 
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Corrections 

Corrects the first draft of AP17 (the Λ-sign error in the 

rotation-velocity equation). Λ is repulsive and steepens 

rotation curves; it is not the flattening mechanism. The 

tension field of ε replaces it. 

Items held open without claiming debt status 

The Big Bang extrapolation (5.3); the M•–σ quantitative 

derivation; the a₀ ≈8% residual (a precision target, KS-39). 
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Notation Reference 

ε — the break. The tension between the two conditions 0 and 

1. Always Axiom B. 

0, 1 — the two conditions of the substrate: 0 the fold (gravity, 

the black hole), 1 the propagation (light, matter, c). 

a₀ — the transition (acceleration) scale. a₀ = cH₀/(2π) from the 

closure geometry; refined to αcH₀/(2π) in AP18. 

H₀ — the Hubble parameter; the cosmological fold rate; the 

angular rate of one closure cycle (AP20). 

T_ε — the tension field on the manifold, satisfying ∇·T_ε = 0 

away from the poles (its field equation derived in Rosin V7, 

KS-42). 

M•, rₛ — the central black-hole mass and its Schwarzschild 

radius rₛ = 2GM•/c². 

rₜ — the transition radius, where the dense regime gives way 

to the floor. 

σ — in the M•–σ relation, the galaxy velocity dispersion; 

elsewhere, where stated, the involution of Axiom S. 

Λ — the cosmological constant (repulsive). Not the tension 

field. 
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Λ_sub — the dimensionless substrate stiffness scale, ≈ 2.15 × 

10⁴⁶ (The Lock, Edition 04). 

v — the rotation velocity; v⁴ ∝ M is the baryonic Tully-Fisher 

relation. 

This work is published for free, forever. 
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Chapter 2 

The Floor 

Artist’s Proof 18 
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Artist’s Note 

This is Artist’s Proof 18 of The 420 Code, a chapter of 

Notebook VI — Cosmology. AP17 told you the room holds the 

stars: the tension field of ε, topologically closed, provides a 

floor acceleration that flattens galactic rotation curves. But 

AP17 only claimed the scale of that floor — a₀ ≈ cH₀. It did not 

derive it. This paper derives it: every factor, every coefficient, 

from the axioms {S, B, R, C} and the one bridge hypothesis 

(the Embedding Hypothesis, proved in AP20). 

The derivation runs through the widest closing field line, which 

reaches the Hubble radius Rₕ = c/H₀ and curves back at the 

gentlest possible curvature 1/Rₕ. Its apex acceleration is c²/Rₕ 

= cH₀. The dipolar topology — which AP17 merely asserted — 

is here forced from {S, B, C} by the Poincaré–Hopf theorem, 

giving a loop of circumference 2πRₕ and a coherent fraction 

1/(2π). Axiom R’s monoid additivity (Lemma 1) makes the 

acceleration scale linearly with that fraction. The result is a₀ = 

αcH₀/(2π), with the correction factor α = 2 ln(sec(½) + tan(½)) 

≈ 1.0445 computed exactly from the S² dipole’s flux 

conservation. No free parameters. 

At H₀ = 74 km/s/Mpc the prediction matches the empirical 

MOND scale to within measurement uncertainty (sub-percent). 

Read the other way, the argument predicts the Hubble 

constant from galactic rotation curves: H₀ = 2πa₀/(αc) ≈ 74 
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km/s/Mpc — a parameter-free value sitting in the contested 

window of the Hubble tension. The functional form and the 

exact coefficient are derived; what remains open is empirical: 

whether H₀ converges where the floor says it should. 

Nothing here is imported. Every step descends from the 

axioms or from a prior Artist’s Proof that descends from them. 

You hold every step of the derivation. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the body of work 

AP18 is a chapter of Notebook VI (Cosmology). It sits directly 

downstream of AP17 (The Room): AP17 establishes the 

tension-field mechanism and claims the floor scale; AP18 

derives that scale exactly and, in doing so, derives the dipolar 

topology AP17 only asserted. AP21 (The Web) then takes the 

field to the cosmic scale, using AP18’s Lemma 1 (the measure 

homomorphism) and the floor a₀. AP18 depends on AP06 (the 

Leakage Theorem forces closure), AP15 (the connection 

carries the causal structure), AP08/AP10 (the manifold and its 

S² link), and AP20 (the Embedding Hypothesis, proved — 

which makes the field-line curvature the manifold’s curvature). 

How to read this paper 

This is the most formal chapter of the trio. The spine is a 

single derivation: three premises, then the widest field line, 

the apex acceleration, the dipole topology, the loop geometry, 

the linear scaling, and the exact correction factor. The formal 

blocks — Lemma 1, Propositions 1–3, the Theorem, and their 

proofs — are preserved verbatim and close with the box mark 

■. The integral that fixes α you can check by hand. 
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4 — The Result  ·  the Floor theorem · the eight-step proof 

5 — Numerical Check  ·  the base value · the exact value · the 

match at H₀ = 74 

6 — What the Derivation Uses  ·  the load-bearing work of 

each axiom 
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7 — The Hubble Tension  ·  the parameter-free prediction H₀ 

= 2πa₀/(αc) 

8 — Kill Switches  ·  KS-45, KS-45.1, KS-45.2, and updates, 

in Claim/Test/Status/Recovery form 

9 — What This Establishes and What Remains Open  ·  

what it closes · what it does not close · items held open · 
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switches closed · kill switches live · structural debts owed · 
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0 — Dependency and Scope 

0.1 — What this paper does 

This paper derives the floor acceleration of the tension field — 

the scale AP17 claimed but did not derive — exactly, from {S, 

B, R, C} plus the Embedding Hypothesis (proved in AP20). The 

result is a₀ = αcH₀/(2π), with α = 2 ln(sec(½) + tan(½)) ≈ 

1.0445 derived from S² flux conservation. The functional form 

and the exact coefficient α/(2π) ≈ 0.1662 are parameter-free. 

At H₀ = 74 km/s/Mpc the prediction matches the empirical 

MOND scale to within measurement uncertainty (sub-percent), 

and the argument inverts to a parameter-free prediction H₀ = 

2πa₀/(αc) ≈ 74 km/s/Mpc. 

0.2 — Dependencies 

AP06 (the Leakage Theorem: leakage is nonzero for finite c, 

so field lines must close), AP15 (the connection Aμ carries the 

causal structure, so the tension field propagates at c), AP08 

and AP10 (the manifold and its dimensionality, so the link of 

the source point is S²), and AP20 (the Embedding Hypothesis 

proved: AS = manifold, so the field-line curvature is the 

manifold’s curvature and the monoid embeds with an additive 

volume measure). It refines AP17 (The Room). EH and QRA are 

proved in AP20; the paper is conditional on nothing further. 
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0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). Field lines must 

close (no disconnection) — this provides the topology, the fact 

that there is a floor. With B and C it forces the dipole topology 

via Poincaré–Hopf (3.3); the Z₂ involution at the apex makes 

the tension symmetric, fixing T′(0) = 0 (3.6). 

Axiom B (Break — the unique break ε). The tension is ε — 

the identity of what is closing. ν(ε) = 1 (the minimum viable 

splinter) forces one source, hence (with σ) one sink: the 

topological minimality behind the dipole and the axial 

symmetry of the tension profile. 

Axiom R (Record — monotone accumulation). The monoid 

grows cosmologically at rate H₀ — this provides the scale, the 

Hubble radius Rₕ = c/H₀. Lemma 1 (measure additivity) 

provides the linear scaling of acceleration with the coherent 

fraction. 

Axiom C (Constraint — locality; finite propagation speed 

c). Propagation is bounded by c — this provides the speed 

and the boundary: beyond Rₕ the expansion exceeds c and 

field lines cannot close. Compactness contributes to forcing 

the dipole via Poincaré–Hopf. 
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0.4 — Epistemic status per section 

1 (The Problem). FRAMING. What AP17 left underived. 

2 (The Three Premises). DERIVED. Closure (Axiom S, AP06), 

finite extent Rₕ = c/H₀ (Axioms R + C via EH), propagation at c 

(Axiom C, AP15). 

3 (The Derivation). DERIVED (one identification, 3.5, stated 

as such). The widest field line, the apex acceleration cH₀, the 

dipole topology (Poincaré–Hopf), the loop geometry and 

coherent fraction 1/(2π), Lemma 1, and the exact correction 

factor α (Propositions 2–3). 

4 (The Result). DERIVED. The Floor theorem a₀ = αcH₀/(2π), 

with an eight-step proof. Parameter-free. 

5 (Numerical Check). EMPIRICAL. The base value, the exact 

value, and the match at H₀ = 74. 

6 (What the Derivation Uses). SYNTHESIS. The load-

bearing role of each axiom. 

7 (The Hubble Tension). PREDICTION. The parameter-free 

H₀ = 2πa₀/(αc) ≈ 74 km/s/Mpc. 
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0.5 — Kill switch summary 

KS-45 (2π geometric factor). LIVE — EMPIRICAL. The claim 

a₀/(cH₀) = α/(2π) = 0.1662; testable once H₀ converges. 

Upgraded from HARD; all local debts closed. 

KS-45.1 (Hubble prediction; was KS-46). LIVE — 

EMPIRICAL. The parameter-free H₀ = 2πa₀/(αc) = 74.3 ± 1.2 

km/s/Mpc; testable with future H₀ measurements. 

KS-45.2 (Dipole topology; was KS-47). CLOSED. The 

dipolar (eye) topology is derived from {S, B, C} via Poincaré–

Hopf (3.3); it no longer depends on AP17’s assertion. 

Updated cross-references: KS-39 (the a₀ numerical value, 

AP17) is sharpened to a parameter-free result here (sub-

percent at H₀ = 74). KS-42 (the tension-field equation) is not 

closed by AP18 — AP18 derives the floor, not the full field 

equation — and was subsequently closed in Rosin V7. KS-43 

(the interpolation function) is not addressed by AP18. 

0.6 — Structural debts owed 

None. AP18 closes its local debts: the primary debt D1 (the 2π 

coefficient) is closed by the Poincaré–Hopf derivation of the 

dipole and the linear scaling from Lemma 1, and the sub-debt 

D1′ (the exact correction factor) is closed by Propositions 2–3 

(α = 2 ln(sec(½) + tan(½)) ≈ 1.0445). No free parameters 

remain. 



82 

0.7 — Items held open without claiming debt 

status 

The empirical confrontation (KS-45, KS-45.1). The exact 

coefficient is derived; whether observation confirms a₀/(cH₀) = 

0.1662 and H₀ ≈ 74 awaits the resolution of the Hubble 

tension. The present a₀/(cH₀) ≈ 0.176 (at H₀ = 70) sits above 

0.1662 but within H₀ uncertainty; agreement is exact at H₀ = 

74.3. This is an empirical pending, not a structural gap. 

0.8 — Structural relationships 

AP17 (The Room). Establishes the tension-field mechanism 

and claims the floor scale a₀ ≈ cH₀. AP18 derives that scale 

exactly and derives the dipole topology AP17 asserted, 

strengthening AP17 from a claim to a derivation. 

AP06 (The Leakage Constant). Theorem 3.1 (nonzero 

leakage for finite c) grounds Premise 1: field lines cannot 

disconnect, so closure is forced. 

AP15 (The Connection). The connection Aμ carries the 

causal structure (Axiom C), so the tension field propagates at 

c — Premise 3. 

AP08 / AP10 (The Identity / The Dimension). The manifold 

and its dimensionality. The link of the source point in a 3-

manifold is S², on which Poincaré–Hopf forces the dipole and 

the 1/sinθ tension profile lives. 
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AP20 (The Proof). The Embedding Hypothesis proved: AS = 

manifold. The field-line curvature is the manifold’s curvature 

(the curvature–acceleration identity), the monoid embeds with 

an additive volume measure (Lemma 1), and the scale factor is 

the closure amplitude. 

AP21 (The Web). Uses AP18’s Lemma 1 (the measure 

homomorphism) as the bridge from record measure to energy, 

and inherits the floor a₀ as the cosmic confining potential. 

Rosin V7. Supplies the explicit tension-field equation, closing 

KS-42 — a switch AP18 explicitly does not close. 

Ø Predictions. The expository-register companion for the 

MOND acceleration scale and the position that the dark-

matter phenomena are substrate topology. AP18 is the formal-

register origin of the exact a₀. 
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1 — The Problem 

AP17 told you the room holds the stars. It did not prove it. It 

claimed a floor acceleration a₀ ≈ cH₀ without deriving it from 

the axioms. 

This paper derives it — every factor, every coefficient, from {S, 

B, R, C}. And the result matches observation to within 

measurement uncertainty. 

AP17 (The Room) identifies the mechanism: the tension field 

of ε between 0 and 1, topologically closed, provides a floor 

acceleration that flattens galactic rotation curves and 

produces the Tully–Fisher relation v⁴ ∝ M. AP17 claims the 

floor is a₀ ≈ cH₀. It does not derive it from the axioms. This 

paper derives it. And you are about to see every step. 

The derivation uses all four axioms {S, B, R, C} and one bridge 

hypothesis (EH, proved in AP20). Axioms S, B, and C provide 

the topology and geometry; Axiom R provides the linear 

scaling of acceleration with the coherent fraction. 

The result is a₀ = αcH₀/(2π), with α = 2 ln(sec(½) + tan(½)) ≈ 

1.0445 derived exactly in 3.6. This matches the empirical 

MOND acceleration scale to within measurement uncertainty 

(sub-percent) at H₀ = 74. The factor of 2π is geometry; α is S² 

flux conservation. Neither is a parameter. You derived both. 
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2 — The Three Premises 

Three premises. Each derived from the axioms. Together they 

give you the floor. 

2.1 — Premise 1: Closure (Axiom S) 

The two sectors ℒ and 𝒫 are connected by the involution σ 

(Axiom S). The tension field of ε between 0 and 1 has field 

lines that leave 1 (propagation, matter, the visible) and return 

to 0 (fold, collapse, the dark). Every field line must close. 

This is not a postulate. It follows from Axiom S (the sectors 

are connected) and AP06 Theorem 3.1 (leakage is nonzero for 

finite c and finite coupling). A field line is the manifold 

expression of the σ-correspondence: for each element in ℒ, 

the involution requires a corresponding structure in 𝒫. If a 

field line did not close, it would represent a disconnection 

between the sectors. A disconnection violates σ. Therefore 

every field line closes. You cannot break the connection. 

Closure is topological. It does not depend on the strength of 

the field. You cannot weaken it away. A weak field line — far 

from the source, gently curving — still closes. It must. The 

topology requires it. 
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2.2 — Premise 2: Finite Extent (Axioms R + C, 

via EH) 

The monoid (ℳ, ·) accumulates records (Axiom R). Records 

are irreversible; the monoid grows monotonically. Under EH 

(proved in AP20: AS = manifold identity), the monoid admits 

embedding into a smooth manifold M. The manifold is the 

accumulated record. Cosmologically, the manifold is 

expanding; the expansion rate is the Hubble parameter H₀. 

Propagation is bounded by c (Axiom C). The maximum 

distance a signal can traverse in one Hubble time 1/H₀ is Rₕ = 

c/H₀. This is the Hubble radius — the boundary of causal 

coherence. Rₕ here is the recession-speed boundary the 

closure argument needs, not the cosmological event horizon; 

nothing downstream depends on the distinction. Beyond it, 

you lose the ability to close the loop: the manifold is 

expanding faster than c, the records being written faster than 

propagation can maintain coherence. 

A field line cannot close beyond Rₕ. A field line that extends 

past Rₕ enters a region where the expansion velocity v_exp = 

H₀r exceeds c. There the field line is stretched faster than c 

can communicate the curvature needed to bring it back. The 

line cannot curve. It cannot close. But closure is required 

(Premise 1). Therefore no field line extends beyond Rₕ. The 

maximum extent of any closing field line is Rₕ = c/H₀. And that 

boundary gives you the scale. 
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2.3 — Premise 3: Propagation at c (Axiom C) 

The tension field propagates at c, the rate set by the 

constraint. This follows from AP15 (The Connection): the 

connection Aμ carries the causal structure (Axiom C). The 

tension field is the substrate’s coherence — the pre-state’s 

unity expressed on the manifold — and its propagation speed 

is the propagation limit of the manifold: c. 
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3 — The Derivation 

Four steps. Each one forced. Watch the algebra lock into 

place. 

3.1 — The Widest Field Line 

Consider the widest possible field line — the one you would 

draw if you wanted the gentlest possible curve — the one that 

extends to the maximum radius Rₕ before curving back. This 

line leaves the 1-pole (the matter, the galaxy, the visible). It 

propagates outward at c. It reaches Rₕ. At Rₕ, the expansion 

equals c. The line must curve back. It curves and returns to 

the 0-pole (the fold, the dark). 

The curvature of the line at its apex (at Rₕ) is κ_min = 1/Rₕ. 

This is the minimum curvature of any closing field line. Lines 

that close at smaller radii have larger curvature (tighter 

curves); the widest line has the gentlest curve, curvature 1/Rₕ. 

The gentlest curve in the universe. And it gives you the floor. 

3.2 — The Apex Acceleration 

The acceleration along a field line of curvature κ propagating 

at speed v is a = v²κ = v²/R. For the widest field line, 

propagating at c, with curvature 1/Rₕ: 

a_apex = c²/Rₕ = c²/(c/H₀) = cH₀. 
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This is the acceleration at the apex of the widest field line. It 

is the gentlest possible curving at the boundary of the 

observable manifold. It establishes the scale. The geometric 

correction follows. 

Curvature–acceleration identification. Under AP20 (AS = 

manifold), the tension field’s curvature is the manifold’s 

curvature, which is the gravitational field. A field line’s 

curvature at a point is not merely analogous to gravitational 

acceleration — it is the gravitational acceleration, because the 

field line is a geodesic generator of the manifold itself. The 

formula a = v²κ therefore gives the gravitational acceleration 

directly, not by analogy. You are reading the manifold’s own 

curvature. 

3.3 — The Dipole Topology (derived from {S, B, 

C}) 

Before computing the loop geometry, the topology of the 

tension field at galactic scales must be established. AP17 

introduces the dipolar (eye) topology. Here it is derived from 

the axioms. 

Step 1. One source, one sink. Axiom B provides exactly one 

break: ε ∈ ℒ with no σ-image in 𝒫. Valuation ν(ε) = 1 — the 

minimum viable splinter. At galactic scales, the galaxy is the 

localised concentration of the 1-state (matter, the visible). This 

is the source of the tension field: one 1-pole. Axiom S provides 
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the involution σ exchanging ℒ and 𝒫. The σ-image of the 1-

pole is the 0-pole (the fold, the dark). One source, one sink. 

Two poles. 

Step 2. Two poles on a compact manifold. Axiom C 

requires boundedness. Under EH (proved AP20), the field lives 

on the manifold. At the galactic scale the radial structure 

separates from the angular: locally the field is approximately 

radial, and its angular component defines a vector field on the 

link of the source point. The link of a point in a 3-manifold is 

S², which is compact. Therefore the angular part of the tension 

field, viewed from the galactic source, lives on S², and the 

Poincaré–Hopf theorem applies to this S². 

Step 3. Poincaré–Hopf forces the dipole. The Poincaré–

Hopf theorem states: on a compact orientable manifold 

without boundary, the sum of the indices of the zeros of any 

vector field with isolated zeros equals the Euler characteristic. 

For S²: χ(S²) = 2. The angular field on the link S² has exactly 

two zeros — the two points where the dipole axis meets the 

sphere: one where field lines exit toward the 1-pole, one where 

they re-enter toward the 0-pole — each of index +1. Sum of 

indices = +1 + 1 = 2 = χ(S²). Poincaré–Hopf is satisfied with 

exactly these two zeros. The topology is locked. Could there be 

additional zeros? Additional zeros would need to come in 

cancelling pairs (e.g. a saddle of index −1 paired with a source 

of index +1) to preserve the Euler characteristic. But Axiom B 

provides one break with ν(ε) = 1 — the minimum viable 
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splinter. There is one ε, one source; σ gives one sink. No 

additional zeros. [Scope: this exclusion applies within the 

single-break, single-source-sink galactic-scale model class. At 

multi-galactic scales or in systems with multiple localised ε-

concentrations, additional zeros could appear in cancelling 

pairs without violating Poincaré–Hopf.] Two index-1 zeros with 

all field lines closing (Axiom S) on a compact manifold (Axiom 

C) is the definition of a dipolar field. The dipole topology is 

not assumed — it is forced by {S, B, C}. You did not choose it. 

The axioms chose it. 

Result: the tension field at galactic scales is dipolar. The loop 

circumference of a field line at radius R is 2πR. This was 

asserted in AP17; it is now derived from {S, B, C} via Poincaré–

Hopf. 

3.4 — The Loop Geometry 

The field line does not just reach Rₕ and return along a radial 

path. It must complete a full closed loop — from the 1-pole, 

outward to Rₕ, back to the 0-pole, and through the interior 

back to the 1-pole. The topology is dipolar (3.3). The loop 

circumference is 2πRₕ regardless of the specific field-line 

geometry: the dipolar topology on a sphere of radius Rₕ forces 

a great-circle-scale closure. Any closed curve on S² that 

connects antipodal poles (source to sink) and returns via the 

complementary hemisphere traverses a path of length 2πR. 

The specific field-line shape (whether exactly semicircular, 
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sinusoidal, or following r = R sin²θ) does not affect the total 

loop circumference — only the topology does. 

The time for the field line to complete one full loop at 

propagation speed c is T_loop = 2πRₕ/c = 2π/H₀. The 

coherence time of the manifold at the Hubble scale is τ = 1/H₀ 

— how long you have before expansion outruns propagation. 

The ratio of coherence time to loop time is τ/T_loop = 

(1/H₀)/(2π/H₀) = 1/(2π). Within one coherence time, only a 

fraction 1/(2π) of the full loop maintains causal connection. 

The field line propagates at c, traversing Rₕ = c/H₀ in one 

Hubble time — but the full loop requires 2πRₕ. Only the 

causally connected portion of the loop contributes to the 

effective gravitational acceleration at the apex. 

3.5 — The Coherence Fraction (linear scaling 

from Axiom R) 

A test mass in the sparse regime does not follow the field line 

at speed c. The test mass orbits at speed v ≪ c. The field line 

provides the acceleration; the star responds. From 3.2 the 

apex acceleration of the widest field line is cH₀; from 3.4 only 

the fraction τ/T = 1/(2π) of the loop is causally coherent at any 

moment. The question is whether the effective acceleration 

scales linearly with the coherent fraction. 
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Lemma 1 (Measure homomorphism). The monoid (ℳ, ·) 

admits a measure μ: ℳ → ℝ₊ satisfying μ(m₁ · m₂) = μ(m₁) + 

μ(m₂) for disjoint records. 

Proof. (i) The monoid (ℳ, ·) accumulates records (Axiom R). 

Records are irreversible and each record is a distinct 

actualisation event — written once at a specific spacetime 

location. Distinct records occupy disjoint regions of the 

accumulated structure; you cannot double-count them. (ii) 

Under AP20 (AS = manifold), the monoid embeds into a 

smooth Riemannian manifold M. The embedding is injective: 

each actualisation event corresponds to a unique region of M. 

Each record m ∈ ℳ corresponds to a region of M, and the 

Riemannian volume measure provides a natural map μ: ℳ → 

ℝ₊ where μ(m) = vol(region of M corresponding to m). (iii) 

Since distinct records occupy disjoint regions, their volumes 

are additive: μ(m₁ · m₂) = vol(region₁ ∪ region₂) = vol(region₁) 

+ vol(region₂) = μ(m₁) + μ(m₂). ■ 

Identification (from Lemma 1). Coherence at a point p on 

the manifold is taken proportional to μ(causally connected 

records at p) — linearity in the record measure is the minimal 

reading consistent with Lemma 1’s additivity (disjoint records 

contribute disjoint volume; coherence adds where volume 

adds), and it is the only reading used downstream. Since μ is 

additive, the coherence contribution of a fraction f of the 

causally connected loop is f times the total coherence of the 

full loop. 
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Applying Lemma 1 to the widest field line: (iv) the gravitational 

acceleration at a point is the curvature of the manifold at that 

point (3.2, AP20), determined by the accumulated records 

causally connected to it. (v) At the apex of the widest field line 

(the minimum-curvature region) the tension per unit arc-

length is approximately uniform — the gentlest, most diffuse 

part of the loop, and by the symmetry of the dipole the apex is 

the unique point of maximum distance from both poles, so the 

tension gradient vanishes to first order. The contribution to 

coherence from each arc-element is therefore approximately 

equal. The exact correction factor α = 2 ln(sec(½) + tan(½)) ≈ 

1.0445 is derived in 3.6 (Propositions 2–3), closing D1′. (vi) 

The coherent fraction is f_coh = τ/T = 1/(2π) (3.4). By Lemma 1 

and the Identification, the effective acceleration scales 

linearly with f_coh: 

a₀ = α × cH₀ × f_coh = αcH₀/(2π), where α = 1 under D1′ 

(uniform-at-apex). 

The derivation chain: Axiom R (records form a monoid) → 

Lemma 1 (measure homomorphism: (ℳ,·) → (ℝ₊,+)) → AP20 

(manifold = accumulated record) → coherence ∝ causally-

connected record-measure → acceleration ∝ coherence → 

linear scaling with f_coh. No external physics imported. The 

linear scaling is a consequence of the disjointness of records 

and the additivity of volume. [The uniform-at-apex assumption 

(α = 1) is tightened in 3.6 below.] 
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3.6 — Closing D1′: The Exact Correction Factor 

α 

The correction factor α accounts for the non-uniform tension 

along the coherent arc. The argument first establishes the 

general form, then derives the exact value from the axioms. 

Proposition 1 (General form). Let T(s) be the tension per 

unit arc-length along the dipolar field line, where s is arc-

length measured from the apex. Then: (a) T′(0) = 0 (the 

tension gradient vanishes at the apex). (b) T(s) = T₀(1 + κ₂s² + 

O(s⁴)) with κ₂ > 0. (c) α = (1/ℓ) ∫ T(s)/T₀ ds over the coherent 

arc of length ℓ = Rₕ. 

Proof. (a) The involution σ (Axiom S) exchanges the two poles, 

fixing the apex. The loop maps to itself with the two half-loops 

exchanged. Any σ-respecting function satisfies f(s) = f(−s) at 

the apex. Therefore T′(0) = 0. The tension gradient vanishes 

by the Z₂ symmetry of Axiom S. (b) Since T′(0) = 0 and the 

apex is a tension minimum, T′′(0) > 0 and the Taylor 

expansion follows with κ₂ = T′′(0)/(2T₀) > 0. (c) By definition. ■ 

Proposition 1 gives the general form but leaves κ₂ 

undetermined. To fix κ₂, the tension profile must be derived 

from the axioms, which requires the geometry of the manifold 

at the Hubble scale. 

Proposition 2 (S² dipole profile). On the manifold S²(Rₕ) 

(EH/AP20), the tension profile along a dipolar field line 



96 

(meridian) is T(θ)/T_apex = 1/sinθ, where θ is the colatitude 

from the source pole. This gives κ₂ = 1/(2Rₕ²) and determines 

α exactly. 

Proof. Step 1 (Manifold geometry). By 3.3 Step 2, the angular 

part of the tension field lives on S²(Rₕ) (the link of the source 

point at the Hubble scale). The dipole field lives on this S². 

Step 2 (Axial symmetry). Axiom B provides one source (ν(ε) = 

1); Axiom S provides one sink (σ-image). The source-sink axis 

is the unique distinguished direction. The axioms provide no 

mechanism to break rotational symmetry about this axis; 

therefore the tension field is axially symmetric. Step 3 (Field 

lines are meridians). On S² with axial symmetry, the unique 

divergence-free (Axiom S: closure ↔ ∇·B = 0 away from poles) 

vector field with one source and one sink consists of 

meridional field lines — great semicircles from source to sink. 

The full loop (source → sink → source via the complementary 

meridian) is a great circle of circumference 2πRₕ. [This 

confirms the topological claim of 3.4.] Step 4 (Tension from 

flux conservation). Consider a latitudinal band at colatitude θ 

of width dθ. Its circumference is 2πRₕ sinθ. All field lines pass 

through every latitudinal band (divergence-free: what enters 

must exit). The total flux Φ through every band is the same. 

The tension per unit transverse length is T(θ) = Φ/(2πRₕ sinθ). 

At the apex (equator, θ = π/2): T_apex = Φ/(2πRₕ). Therefore 

T(θ)/T_apex = 1/sinθ. This is derived from the geometry of S² 

(EH/AP20), the divergence-free condition (Axiom S), and the 
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axial symmetry (Axioms B + S). No external physics imported. 

■ 

Corollary (Exact κ₂). Near the apex, with φ = π/2 − θ and 

arc-length s = Rₕφ: T(s)/T₀ = 1/sin(π/2 − φ) = 1/cosφ = 

1/cos(s/Rₕ). Taylor expansion: 1/cos(s/Rₕ) = 1 + s²/(2Rₕ²) + 

O(s⁴). Therefore κ₂ = 1/(2Rₕ²). ■ 

Proposition 3 (Exact α). The correction factor for the S² 

dipole is α = 2 ln(sec(½) + tan(½)) ≈ 1.0445. 

Proof. The coherent arc of length ℓ = Rₕ is centred on the 

apex: the Z₂ involution σ (Axiom S) maps the two half-arcs 

onto each other, so the apex is the unique midpoint. The 

integration limits are therefore −Rₕ/2 to +Rₕ/2, or equivalently 

(by symmetry) 0 to Rₕ/2 doubled. From Proposition 1(c), α = 

(2/Rₕ) ∫₀^{Rₕ/2} [T(s)/T₀] ds. Substituting T(s)/T₀ = sec(s/Rₕ) 

and u = s/Rₕ: α = 2 ∫₀^{1/2} sec(u) du = 2[ln|sec(u) + 

tan(u)|]₀^{1/2} = 2 ln(sec(½) + tan(½)) − 2 ln(1) = 2 ln(1.1395 + 

0.5463) = 2 ln(1.6858) = 2 × 0.52224 = 1.04448. That is the 

number. Derived from the geometry of a sphere, the flux 

conservation of the axioms, and an integral you can check by 

hand. 

Cross-check (Proposition 1 quadratic). α ≈ 1 + κ₂Rₕ²/12 = 1 

+ 1/(2 × 12) = 1 + 1/24 = 1.04167. The quadratic approximation 

gives 1.042, the exact integral gives 1.045. Agreement within 

0.3% between the quadratic approximation and the exact 
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integral — a check on the Taylor expansion over the coherent 

arc, distinct from the empirical a₀ match in section 5. ■ 

What the axioms determine. (i) The manifold geometry 

(S²(Rₕ), from EH/AP20). (ii) The tension profile (1/sinθ, from 

Axiom S + axial symmetry). (iii) The correction factor (α = 2 

ln(sec(½) + tan(½)) ≈ 1.0445). (iv) No free parameters. No 

fitting. The axioms gave you a number, and that number is 

1.0445. The value k = T_pole/T_apex = 1/sinθ_pole diverges for 

the point dipole, but the α integral converges and is exact; the 

Proposition 1 quadratic formalism is superseded by the exact 

computation. 

Structural consequences. (i) α > 1 — the average tension 

over the coherent arc exceeds the apex minimum; the 

correction pushes a₀ upward by 4.5%. This is not tuning; it is a 

structural consequence of the S² geometry and the 1/sinθ 

profile. (ii) α is modest (≈ 1.045) because the S² manifold 

tames the tension gradient: 1/cosφ grows slowly near φ = 0, 

with κ₂ = 1/(2Rₕ²). In flat space, a point dipole gives κ₂ = 

9/(2Rₕ²) — nine times steeper; the manifold’s curvature is 

protective. (iii) The exact result is a₀ = 2 ln(sec(½) + tan(½)) × 

cH₀/(2π) ≈ 1.0445 × cH₀/(2π). 

D1′ status: CLOSED. The correction factor α = 2 ln(sec(½) + 

tan(½)) ≈ 1.0445 is derived from the axioms with no free 

parameters. Proposition 2 provides the tension profile from {S, 
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B} + EH/AP20; Proposition 3 computes the exact integral. No 

remaining sub-debt. 
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4 — The Result 

Theorem (The Floor). The minimum acceleration of a closing 

tension field line in a manifold with Hubble parameter H₀ and 

constraint-set rate c is a₀ = αcH₀/(2π), where α = 2 ln(sec(½) + 

tan(½)) ≈ 1.0445, derived exactly from {S, B} + EH/AP20 

(Propositions 2–3, 3.6). No free parameters. You hold every 

step of the derivation. 

Classification: the functional form a₀ ∝ cH₀ is DERIVED. The 

exact coefficient α/(2π) ≈ 0.1662 is DERIVED. The result is 

parameter-free. 

Proof. (1) The tension field lines must close (Axiom S, AP06 

Theorem 3.1). (2) The maximum radius for closure is Rₕ = c/H₀ 

(Axioms R + C, via EH proved in AP20). (3) The apex 

acceleration of the widest closing line is c²/Rₕ = cH₀ (Axiom 

C). (4) The field line closes in a dipolar loop of circumference 

2πRₕ (derived from {S, B, C} via Poincaré–Hopf, 3.3). (5) The 

coherent fraction of the loop is τ/T = 1/(2π), where τ = 1/H₀ is 

the coherence time and T = 2π/H₀ is the loop period (3.4). (6) 

The acceleration scales linearly with the coherent fraction 

(Lemma 1: measure homomorphism on (ℳ,·) via Axiom R + 

AP20; 3.5). (7) The S² dipole tension profile T(θ)/T_apex = 

1/sinθ (Proposition 2) gives the exact correction factor α = 2 

ln(sec(½) + tan(½)) ≈ 1.0445 (Proposition 3). Derived from {S, 
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B} + EH/AP20. No free parameters. (8) The floor acceleration 

is a₀ = αcH₀/(2π) ≈ 1.0445 × cH₀/(2π). ■ 
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5 — Numerical Check 

H₀ ≈ 70 km/s/Mpc = 2.27 × 10⁻¹⁸ s⁻¹. c = 2.998 × 10⁸ m/s. cH₀ 

= 6.81 × 10⁻¹⁰ m/s². cH₀/(2π) = 6.81 × 10⁻¹⁰ / 6.283 = 1.08 × 

10⁻¹⁰ m/s². 

The empirical MOND acceleration scale (McGaugh et al. 2016, 

Lelli et al. 2017) is a₀(observed) = 1.20 ± 0.02 × 10⁻¹⁰ m/s². 

The predicted value 1.08 × 10⁻¹⁰ is the base value (at α = 1). 

With the exact S² dipole correction (α = 1.0445, 3.6): 

a₀ = 1.0445 × 1.08 × 10⁻¹⁰ = 1.13 × 10⁻¹⁰ m/s². 

The remaining discrepancy from the observed 1.20 is 5.8%. 

This is within the measurement uncertainty of H₀ (the Hubble 

tension: different methods give H₀ between 67 and 74 

km/s/Mpc). At higher H₀ values: at H₀ = 73 km/s/Mpc, 

αcH₀/(2π) = 1.0445 × 7.09 × 10⁻¹⁰ / 6.283 = 1.179 × 10⁻¹⁰ m/s² 

(1.7% below observed); at H₀ = 76 km/s/Mpc, αcH₀/(2π) = 

1.0445 × 7.38 × 10⁻¹⁰ / 6.283 = 1.228 × 10⁻¹⁰ m/s² (2.3% above 

observed). 

At H₀ = 74 km/s/Mpc: αcH₀/(2π) = 1.0445 × 7.19 × 10⁻¹⁰ / 

6.283 = 1.195 × 10⁻¹⁰ m/s² — within ≈0.4% of the observed 

1.20 × 10⁻¹⁰, well inside the ±1.7% uncertainty on a₀ itself. This 

is where the headline match lives. 
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At H₀ ≈ 74 km/s/Mpc, predicted and observed values coincide 

within measurement error. The axioms are predicting the 

Hubble constant from galactic rotation curves. Let that sink in. 

This is not fitting. H₀ is measured independently. The 

argument predicts H₀ = 2πa₀/(αc) = 2π × 1.20 × 10⁻¹⁰ / (1.0445 

× 2.998 × 10⁸) = 74.3 km/s/Mpc — a falsifiable, parameter-

free prediction from the observed a₀ and the derived 

coefficient α/(2π). 
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6 — What the Derivation Uses 

Axiom S. Field lines must close — no disconnection. This 

provides the topology: the fact that there is a floor. Together 

with B and C it forces the dipole topology via Poincaré–Hopf 

(3.3). 

Axiom R (Record; via EH, proved AP20). The monoid grows 

cosmologically at rate H₀; the manifold expands. This provides 

the scale: the Hubble radius Rₕ = c/H₀. Lemma 1 provides the 

linear scaling. 

Axiom C. Propagation bounded by c. This provides the speed 

— and the boundary: beyond Rₕ, expansion exceeds c and field 

lines cannot close. Compactness contributes to forcing the 

dipole via Poincaré–Hopf. 

Axiom B. The tension is ε — the break between 0 and 1. B 

provides the ontology: the identity of what is closing. Without 

B there is no tension field. ν(ε) = 1 forces one source, one sink 

(dipole forcing) and the axial symmetry of the tension profile. 

The dipolar (eye) topology. Now DERIVED from {S, B, C} via 

Poincaré–Hopf (3.3). No longer imported from AP17. The 

dipolar structure gives the loop circumference 2πRₕ and 

therefore the coherent fraction 1/(2π). 
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7 — The Hubble Tension 

The argument makes an unexpected prediction about the 

Hubble tension. The Hubble tension is the discrepancy 

between two classes of measurement of H₀: early-universe 

methods (CMB, Planck: H₀ ≈ 67.4 ± 0.5 km/s/Mpc) and late-

universe methods (supernovae, Cepheids: H₀ ≈ 73.0 ± 1.0 

km/s/Mpc). These disagree at >4σ. The source of the 

discrepancy is one of the most important open problems in 

cosmology. 

The argument’s prediction: the floor acceleration a₀ = 

αcH₀/(2π) with α = 1.0445 must match the observed a₀ = 1.20 

× 10⁻¹⁰ m/s². Solving for H₀: H₀ = 2πa₀/(αc) = 2π × 1.20 × 10⁻¹⁰ 

/ (1.0445 × 2.998 × 10⁸) = 74.3 km/s/Mpc. Using a₀ = 1.20 ± 

0.02 × 10⁻¹⁰ m/s², this gives H₀ = 74.3 ± 1.2 km/s/Mpc — a 

parameter-free prediction from the observed a₀ and the 

derived coefficient α/(2π). 

The predicted H₀ = 74.3 is above the SH0ES Cepheid value 

(≈73.0) and well above the Planck CMB value (≈67.4), placing 

it in the late-universe bracket. The α correction moves the 

prediction from H₀ ≈ 78 (the base case cH₀/(2π), above all 

measurements) to H₀ ≈ 74 (in the empirically contested 

region). This is structural — a consequence of the S² geometry 

— not a fit. It is a sharp, testable, parameter-free prediction. If 

future measurements converge on H₀ ≈ 73–75, this confirms 
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both KS-45 (α = 1.0445) and KS-45.1 (the H₀ prediction). If 

they converge below 70, the derivation is under pressure; if 

above 76, the argument overshoots. 

The Hubble tension may be telling us that neither 

measurement is quite right, and that the correct value is 

determined by the floor: H₀ = 2πa₀/(αc) ≈ 74. 
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8 — Kill Switches 

Global body of work numbering. To resolve a collision with 

AP22, this paper’s former KS-46 and KS-47 are renumbered 

to KS-45.1 and KS-45.2 respectively (the registry is canonical). 

The switches are given here in Claim/Test/Status/Recovery 

form. 

8.1 — KS-45 — 2π geometric factor 

Claim. The floor acceleration equals the apex acceleration 

(cH₀) multiplied by the coherent fraction (1/(2π)) and the 

correction factor α: a₀/(cH₀) = α/(2π) = 0.1662. 

Test. If precision measurements yield a₀/(cH₀) ≠ α/(2π) = 

0.1662 after H₀ convergence, the derivation is falsified. The 

kill condition: if both a₀ and H₀ are known to ±1% and 

a₀/(αcH₀/(2π)) deviates from 1 by more than 5%, the 

derivation is killed. 

Status. LIVE — EMPIRICAL. Upgraded from LIVE — HARD. All 

AP18 local debts closed (the dipole forced by Poincaré–Hopf, 

the linear scaling from Lemma 1, α from Propositions 2–3). At 

present a₀/(cH₀) ≈ 0.176 (at H₀ = 70), above 0.1662 but within 

H₀ uncertainty; agreement is exact at H₀ = 74.3. 

Recovery. If the ratio settles away from 0.1662, the 

discrepancy localises to the coherent-fraction or correction-
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factor step rather than to the closure topology; the functional 

form a₀ ∝ cH₀ would survive even if the coefficient required 

revision. 

8.2 — KS-45.1 — Hubble prediction (was KS-46) 

Claim. The parameter-free prediction H₀ = 2πa₀/(αc) = 74.3 ± 

1.2 km/s/Mpc. 

Test. If the Hubble tension is resolved at H₀ < 70 (the Planck 

value 67.4 confirmed), the predicted a₀ falls ≈8% below 

observation, straining the derivation. If resolved between 72–

76, the prediction is confirmed. If H₀ > 78, the argument 

overshoots. 

Status. LIVE — EMPIRICAL. Testable with future H₀ 

measurements; you will know within a decade. The prediction 

is parameter-free. 

Recovery. A resolved H₀ outside the window falsifies the 

floor-determines-H₀ reading without disturbing the derivation 

of the functional form; the floor would then be read as 

approximate rather than exact. 
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8.3 — KS-45.2 — Dipole topology (was KS-47) 

Claim. The derivation’s dipolar (eye) topology is forced by the 

axioms, not assumed. 

Test. Show that the galactic-scale tension field admits a non-

dipolar topology consistent with {S, B, C}. 

Status. CLOSED. The dipolar topology is derived from {S, B, C} 

via Poincaré–Hopf (3.3): Axiom B provides one source (ν(ε) = 

1), Axiom S one sink (σ-image), Axiom C compactness; two 

index-1 zeros on S² with all field lines closing is a dipole. No 

longer depends on AP17’s assertion. 

Recovery. Not applicable — closed by the Poincaré–Hopf 

derivation, within the single-break galactic-scale model class 

(the scope note in 3.3 bounds the claim). 

8.4 — Updates to existing kill switches 

KS-39 (a₀ numerical value, AP17). Sharpened by AP18 to a 

parameter-free result a₀ = αcH₀/(2π): at H₀ = 70, a 5.8% 

residual; at H₀ = 74, <1%. The discrepancy tracks the H₀ 

measurement, not the derivation. Remains LIVE — 

EMPIRICAL. 

KS-42 (tension-field equation from {S, B, R, C}). Not closed 

by AP18: AP18 derives the floor acceleration, not the full 

tension-field equation or the interpolation function. It was 
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subsequently closed in Rosin V7. Note: the flat switches KS-41 

(structure formation) and KS-42 (tension-field equation) are 

legacy single switches and are distinct from the dotted AP41.x 

and AP42.x switch families; the dotted labels do not denote 

sub-switches of KS-41 or KS-42. 

KS-43 (interpolation function). Not addressed by AP18. 

Remains LIVE — EMPIRICAL (AP17). 
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9 — What This Establishes and What 

Remains Open 

9.1 — What this paper closes 

It derives the floor acceleration exactly: a₀ = αcH₀/(2π), with 

the functional form and the exact coefficient α/(2π) ≈ 0.1662 

parameter-free. It closes its local debts — D1 (the 2π 

coefficient, via the Poincaré–Hopf dipole and the Lemma 1 

linear scaling) and D1′ (the correction factor α, via 

Propositions 2–3). It derives the dipolar topology from {S, B, 

C}, removing AP17’s structural assertion (KS-45.2 closed). 

9.2 — What this paper does not close 

It does not close the empirical confrontation: whether 

observation confirms a₀/(cH₀) = 0.1662 and H₀ ≈ 74 awaits the 

resolution of the Hubble tension (KS-45, KS-45.1). It does not 

derive the full tension-field equation (KS-42, closed 

downstream in Rosin V7, not here) or the interpolation 

function (KS-43, AP17). 
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9.3 — Items held open without claiming debt 

status 

The empirical pending on a₀/(cH₀) and H₀ — a precision 

matter tied to the unresolved Hubble tension, not a structural 

gap. AP18 owes no structural debt. 

9.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the MOND acceleration 

scale and the position that the dark-matter phenomena are 

substrate topology rather than a particle species lives in Ø 

Predictions. AP18 is the formal-register origin of the exact a₀. 

A dedicated expository twin of this specific derivation is not 

separately written; recorded honestly rather than filled with a 

manufactured citation. 

9.5 — Structural relationships to subsequent 

work 

AP18 strengthens AP17 (the claimed floor is now derived; the 

asserted dipole is now forced). AP21 uses AP18’s Lemma 1 as 

the record-measure-to-energy bridge and inherits the floor a₀ 

as the cosmic confining potential. Rosin V7 supplies the 

explicit tension-field equation AP18 does not derive, closing 

KS-42. 
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9.6 — The 420 Code placement 

AP18 is a chapter of Notebook VI (Cosmology), the exact-

scale derivation in the structure-formation chain AP06 → 

AP17 → AP18 → AP21. 

9.7 — How the body of work reads now 

With AP17, AP18, and AP21 in place, the 420 Code carries a 

complete structural account of galactic and cosmic structure 

from the tension field of ε: the floor that flattens rotation 

curves, the exact scale that floor sits at, and the web that floor 

builds. AP18 makes the scale parameter-free and turns it into 

a prediction of the Hubble constant — a falsifiable hostage to 

the next decade of measurement. 

9.8 — The closing 

The floor acceleration of the tension field is a₀ = αcH₀/(2π), 

with α = 2 ln(sec(½) + tan(½)) ≈ 1.0445. The functional form a₀ 

∝ cH₀ is derived; the exact coefficient α/(2π) ≈ 0.1662 is 

derived; the result is parameter-free, with all local debts 

closed. 

The field lines close because the sectors are connected. They 

cannot extend beyond Rₕ because propagation is bounded. 

The widest line curves at the boundary of the observable 

universe. Its acceleration is the product of the two conditions 
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— c and H₀ — divided by the geometry of the loop. A 

derivation from four axioms matches a galactic-scale 

measurement to within the measurement uncertainty on a₀ 

itself, and predicts the Hubble constant as its bonus. 
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Claim Summary 

DERIVED. The floor a₀ = αcH₀/(2π) (Theorem, section 4). The 

functional form a₀ ∝ cH₀ and the exact coefficient α/(2π) ≈ 

0.1662. The dipolar topology from {S, B, C} via Poincaré–Hopf 

(section 3.3). The coherent fraction 1/(2π) from the loop 

geometry (3.4). The linear scaling from Lemma 1 (3.5). The 

correction factor α = 2 ln(sec(½) + tan(½)) ≈ 1.0445 from the 

S² dipole profile (Propositions 2–3, 3.6). Parameter-free. 

PREDICTION. H₀ = 2πa₀/(αc) = 74.3 ± 1.2 km/s/Mpc — the 

Hubble constant from galactic rotation curves (section 7). 

EMPIRICAL. The numerical match at H₀ = 74 (within 

measurement uncertainty of the observed a₀); the present 

a₀/(cH₀) ≈ 0.176 (at H₀ = 70) pending H₀ convergence (section 

5). 

CLOSED. Local debts D1 (the 2π coefficient) and D1′ (the 

correction factor α). KS-45.2 (the dipole topology). 

FALSIFICATION REGISTER. KS-45 (2π geometric factor, 

EMPIRICAL), KS-45.1 (Hubble prediction, EMPIRICAL), KS-

45.2 (dipole topology — CLOSED). Updated: KS-39 (a₀ value, 

EMPIRICAL, AP17). KS-42 not closed by AP18 (closed in Rosin 

V7); KS-43 not addressed by AP18. 
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Conditionality Footer 

Dependencies 

AP06 (the Leakage Theorem), AP15 (the connection carries 

the causal structure), AP08/AP10 (the manifold and its S² 

link), AP20 (the Embedding Hypothesis proved; AS = 

manifold). Refines AP17 (The Room). 

Dependents 

AP21 (uses Lemma 1 and inherits a₀) and the broader 

Notebook VI cosmology chapters. Rosin V7 grounds the 

tension field AP18 uses by deriving its field equation. 

Kill switches closed by this paper 

KS-45.2 (the dipole topology, via Poincaré–Hopf). Local debts 

D1 and D1′ closed. KS-45 upgraded from LIVE — HARD to 

LIVE — EMPIRICAL. 

Kill switches that remain live 

KS-45 (2π geometric factor) and KS-45.1 (Hubble prediction), 

both LIVE — EMPIRICAL pending H₀ convergence. Inherited 

and unchanged: KS-39 (sharpened), KS-43 (not addressed). 
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Structural debts owed 

None. All AP18 local debts (D1, D1′) are closed; the result is 

parameter-free. 

Items held open without claiming debt status 

The empirical confrontation on a₀/(cH₀) and H₀, pending the 

resolution of the Hubble tension (KS-45, KS-45.1). 
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Notation Reference 

a₀ — the floor (transition) acceleration. a₀ = αcH₀/(2π). 

α — the apex-symmetry correction factor. α = 2 ln(sec(½) + 

tan(½)) ≈ 1.0445. Derived from the S² dipole flux conservation. 

Not the fine-structure constant. 

H₀ — the Hubble parameter; the cosmological fold rate; the 

angular rate of one closure cycle (AP20). 

Rₕ — the Hubble radius, Rₕ = c/H₀. The maximum extent of 

any closing field line. 

κ, κ_min, κ₂ — curvature: κ the field-line curvature (a = v²κ); 

κ_min = 1/Rₕ the minimum (widest-line) curvature; κ₂ = 

1/(2Rₕ²) the quadratic coefficient of the tension profile. 

τ, T_loop, f_coh — the coherence time τ = 1/H₀; the loop 

period T_loop = 2π/H₀; the coherent fraction f_coh = τ/T_loop 

= 1/(2π). 

ℳ, ·, μ — the record monoid (ℳ, ·) and its additive measure μ: 

ℳ → ℝ₊ (Lemma 1). 

ℒ, 𝒫, σ — the two sectors and the involution σ of Axiom S 

connecting them. 

ε, ν(ε) — the break and its valuation; ν(ε) = 1, the minimum 

viable splinter (Axiom B). 
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T(θ), T_apex, Φ — the tension per unit transverse length T(θ) 

= Φ/(2πRₕ sinθ); T_apex its apex value; Φ the (conserved) flux. 

θ, φ — the colatitude θ from the source pole; φ = π/2 − θ the 

latitude near the apex. 

This work is published for free, forever. 
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Chapter 3 

The Web 

Artist’s Proof 21 
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Artist’s Note 

This is Artist’s Proof 21 of The 420 Code, a chapter of 

Notebook VI — Cosmology. It asks how the cosmic web got 

there. Look through a strong enough telescope and the 

galaxies are not scattered: they hang on filaments, cluster at 

nodes, and leave vast voids between. The standard model 

builds that web by pouring in cold dark matter — invisible 

particles that collapse first and dig the wells the gas falls into. 

This paper builds the same web without the particle. 

The mechanism is already in the body of work. AP17 derived 

the tension field of ε between the fold and the propagation; 

AP18 derived the acceleration floor that field enforces. This 

paper takes that field to the largest scale. The vacuum, forced 

to close by Axiom S and AP06’s Leakage Theorem, is under 

global tension against the expansion. Tension stored in length 

wants to be short; the expansion forces it to be long. The 

compromise is a branching tree of shared corridors — 

filaments — because the minimum-length network connecting 

distributed matter is a Steiner tree, not a smear. Gas pools 

where the corridors cross, the fabric folds, and a primordial 

black hole drops a topological anchor that summons the 

galaxy around it. 

What this paper establishes is the structural mechanism: no 

dark-matter particle is required because the structure is 
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carried by the topology of the vacuum itself. What it does not 

yet establish is the quantitative confrontation — the CMB 

power spectrum, the matter power spectrum P(k), the baryon 

acoustic oscillation scale. Those are computational debts, not 

structural gaps, and the paper says so plainly. This is the 

hardest empirical test in the 420 Code, and the argument 

hands you the weapon to kill it. 

Nothing here is imported. Every structural claim descends 

from the axioms {S, B, R, C} or from a prior Artist’s Proof that 

descends from them. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the body of work 

AP21 is a chapter of Notebook VI (Cosmology). It sits at the 

end of the structure-formation chain: AP06 (The Leakage 

Constant) forces field-line closure, AP17 (The Room) 

establishes the tension field and the galactic floor, AP18 (The 

Floor) derives the acceleration scale a₀ exactly. This paper 

applies that field at the cosmic scale and asks what it builds. 

It also draws on AP05 (Lorentzian spacetime), AP08 

(Einstein’s field equations and substrate homogeneity), AP14 

(the quantum-gravity correction), AP15 (substrate stiffness λ), 

and AP20 (the Embedding Hypothesis and Quantum-Record 

Alignment proved, AS = manifold). 

How to read this paper 

Two voices alternate as the material requires. The structural 

readings — the night sky, the cling film over the ball, the river 

carving the valley — speak directly. The formal sections — the 

Energy–Measure Bridge, the two propositions, their proofs, the 

Steiner-tree result — speak in the precision the mathematics 

requires, and are preserved verbatim. Where the gear 

changes, a formal label opens the block (Lemma, Proposition, 

Proof) and the box mark ■ closes the proof. 
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0 — Dependency and Scope 

0.1 — What this paper does 

This paper derives the qualitative mechanism of cosmic 

structure formation — the cosmic web — from the global 

tension field established in AP17 and AP18. The vacuum’s 

topological tension, forced to close by Axiom S and AP06’s 

Leakage Theorem (Theorem 3.1), bundles into filaments by 

energy minimisation. Gas flows along the filaments, pools at 

the nodes, and collapses into primordial supermassive black 

holes that seed galaxies. No dark-matter particles are 

required. 

The paper does not provide quantitative fits to the CMB power 

spectrum, the matter power spectrum P(k), or baryon acoustic 

oscillation data. These are computational debts, not structural 

gaps. 

0.2 — Dependencies 

The structure-formation chain: AP06 Theorem 3.1 (leakage 

forces closure) → AP17 (the tension field) → AP18 (the 

acceleration floor a₀) → this paper (global tension → 

filaments → structure). 

Also depends on AP05 (Lorentzian spacetime), AP08 

(Einstein’s field equations, substrate homogeneity), AP14 (the 

quantum-gravity correction), AP15 (substrate stiffness λ), AP18 
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Lemma 1 (the record-measure monoid homomorphism), and 

AP20 (the Embedding Hypothesis and Quantum-Record 

Alignment proved, AS = manifold). 

0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). Field-line closure. 

The involution σ connects the two sectors. Disconnection 

violates σ. Every field line must close (with AP06 Theorem 3.1). 

The vacuum is the tension field. 

Axiom B (Break — the unique break ε). Source structure. ε 

defines the 1-pole (matter, propagation). The break is the 

single generator of the record monoid — the one-ness that 

forces energy and measure to be proportional (the Lemma, 

section 5.1). 

Axiom R (Record — monotone accumulation). Expansion. 

The monoid accumulates irreversibly; the manifold expands at 

H₀, with finite extent Rₕ = c/H₀. AP18 Lemma 1 gives the 

additive measure that bridges length to energy. 

Axiom C (Constraint — locality; finite propagation speed 

c). Forces compactification at extreme density — the fold that 

produces a direct vacuum (section 6). 
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0.4 — Epistemic status per section 

1 (The Crisis of Structure). HISTORICAL. A summary of the 

ΛCDM structure-formation problem. 

2 (The Tension Field Summary). ESTABLISHED. 

Summarises results proved in AP17 and AP18. 

3 (The Vacuum Is the Covering). DERIVED. Follows from 

Axiom S, AP06 Theorem 3.1, and expansion (Axiom R). 

4 (Fractal Scaling). STRUCTURAL. The same axioms at three 

scales. 

5.1 (Stretching energy). DERIVED. E = Tℓ from Axioms B and 

R, AP18 Lemma 1, AP05/AP08 (Noether), AP15, and AP20. 

5.2 (Filament formation). STRUCTURAL / MATHEMATICAL. 

The Euclidean Steiner Tree theorem applied to the tension-

field network. 

5.3 (Filaments from topology). DERIVED. Follows from 

Propositions 1 and 2. 

5.4 (The Jeans threshold). SCALING ARGUMENT. 

Illustrative of the direction of the effect, not its magnitude. 

6 (The Direct Vacuum). STRUCTURAL / CONJECTURAL. The 

supermassive-black-hole-first mechanism is conjectural 

pending observation. 
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7 (The Derivation Chain). SYNTHESIS. The joints from 

axioms to galaxies, named in order. 

0.5 — Kill switch summary 

KS-41 (Structure formation). LIVE — EMPIRICAL. 

Structurally addressed; the quantitative confrontation with 

CMB, P(k), and BAO data is owed (D1). The hardest empirical 

test in the body of work. 

KS-51 (Filament topology). LIVE — EMPIRICAL. Gas-velocity 

alignment along filament axes beyond what visible-matter 

gravity predicts. 

KS-52 (Primordial anchor sequence). LIVE — EMPIRICAL. 

Supermassive black holes forming before or with their host 

galaxies. 

KS-54 (Web connectivity). LIVE — EMPIRICAL. The tension 

field produces a multiply-connected filamentary network 

whose local junctions are Steiner (120°) vertices. Test: 

measured filament-junction angle statistics inconsistent with 

the 120° prediction, or a global topology requiring an acyclic 

tree. Recovery: a failure localises to the junction model, not 

the energy-minimisation core. 
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0.6 — Structural debts owed 

D1 (Quantitative confrontation). The effective Jeans mass 

under the tension floor, the linearised perturbation equations 

with the a₀ floor, and the resulting CMB power spectrum, 

matter power spectrum P(k), and BAO scale must be 

computed explicitly and compared to the ΛCDM prediction. 

[AP21-specific, load-bearing for the empirical claim] 

D2 (Compactification threshold). The record density at 

which Axiom C forces a local fold (the formation of a direct 

vacuum) is not derived here. A future paper must derive it 

from {S, B, R, C} or flag it as a free parameter. [AP21-specific] 

0.7 — Items held open without claiming debt 

status 

Two items are bracketed inside this paper. They are real and 

live, but they are not structural debts in the sense of D1/D2 — 

they are scope boundaries named for honesty. 

Sheets and walls. The Steiner-tree result captures the 

dominant one-dimensional structure (filaments and nodes). 

The two-dimensional structures of the web (sheets and walls) 

arise from the continuous-distribution limit and are not 

addressed here. The mechanism extends in principle; the 

variational minimisation over the continuum is not performed. 

Tree versus network: pure length-minimisation yields an 
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acyclic tree, whereas the observed web is multiply-connected 

(filaments enclose voids). The cycles indicate the energy 

functional is not pure length — expansion against closure, plus 

the finite light-crossing time, frustrate global tree-collapse 

and leave a loopy network. The Steiner result is the local 

minimum-length motif (the 120° Y-junction), not a claim that 

the global web is a single tree. 

The a₀ numerical value. AP21 inherits the acceleration floor 

a₀ = αcH₀/(2π) from AP18, where α = 2 ln(sec(½) + tan(½)) ≈ 

1.0445 is the apex-symmetry factor AP18 derives from the Z₂ 

symmetry of Axiom S. The residual against the empirical 

MOND scale (≈0.4% at H₀ = 74; exact at 74.3 — AP18 §5) is 

AP18’s, tracked there by KS-39; this paper inherits it rather 

than re-opening it. 

0.8 — Structural relationships 

AP06 (The Leakage Constant). Theorem 3.1 (nonzero 

leakage) is what forbids the tension-field lines from fully 

disconnecting. Closure is forced; the field lines must return. 

AP17 (The Room). Establishes the tension field of ε between 

the 0-pole (fold) and the 1-pole (propagation) and the galactic 

floor. AP21 takes that field to the cosmic scale. 

AP18 (The Floor). Derives the acceleration floor a₀ = 

αcH₀/(2π) exactly, and Lemma 1 (the record measure is a 

monoid homomorphism). Both are load-bearing here — the 
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floor sets the confining potential, the homomorphism bridges 

length to energy. 

AP08 (The Identity). Substrate homogeneity and isotropy, 

used in Proposition 1 to make the energy cost per unit length 

constant everywhere. 

AP14 (The Correction). The quantum-gravity correction δG/G 

= γℓₚ²/L² is the micro-scale face of the same tension (section 

4). 

AP15 (The Connection). Substrate stiffness λ ≈ 2.15 × 10⁴⁶, 

the unique constant with dimensions of energy per length; by 

uniqueness the tension T = λ (Proposition 1). 

AP20 (The Proof). AS = manifold (the Embedding Hypothesis 

and Quantum-Record Alignment proved), which makes a field 

line’s length ℓ a well-defined geometric quantity and the 

manifold a metric space — the ground the Steiner-tree result 

stands on. 

AP41 (The Loop), AP42 (The Clock), AP04 (The Loop 

Hypothesis). The other chapters of Notebook VI. They carry 

the cosmological 1×ε expansion and the dark-sector partition; 

AP21 carries the structure that field builds. The web here and 

the expansion there are the same tension read at two 

questions. 

Ø Predictions. The expository-register companion for the 

420 Code’s position that dark matter is a structural process 
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rather than a particle species (its dark-sector chapters; the 

MOND scale; the dark-sector partition). AP21 is the formal-

register origin of the structure-formation mechanism that 

position rests on; a dedicated expository twin of this specific 

mechanism is not separately written. 
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1 — The Crisis of Structure 

Look at the night sky through a telescope powerful enough. 

You will not see galaxies scattered randomly. You will see a 

web — galaxies strung along filaments, clustered at nodes, 

separated by vast empty voids. 

The structure is unmistakable. The question is how it got 

there. 

The standard cosmological model (ΛCDM) faces a structural 

problem: ordinary matter cannot form galaxies fast enough on 

its own. In the early universe, baryonic gas is too hot, too 

smooth, and expanding too rapidly. 

The standard model resolves this by inserting cold dark matter 

— invisible, non-interacting particles that collapse first under 

gravity, creating deep potential wells for the baryonic gas to 

fall into. Without cold dark matter, the standard model cannot 

reproduce the cosmic web. 

Cold dark matter is extraordinarily successful empirically. It 

reproduces the CMB temperature power spectrum to sub-

percent precision, the matter power spectrum P(k), the baryon 

acoustic oscillation signal, and the large-scale distribution of 

galaxies with six free parameters. 

Any alternative must either match these successes or explain 

precisely where and why it diverges. 
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This paper proposes a structural alternative: the tension field 

derived in AP17 and AP18 provides a global confining 

potential that replaces the role cold dark matter plays in 

structure formation. The structural mechanism is presented 

here. The quantitative confrontation with precision 

cosmological data remains an open debt. 
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2 — The Tension Field: A Standalone 

Summary 

For readers without AP17 and AP18, the essential claims are 

summarised here. 

What the tension field is. Gravity is the condition of the 0-

pole (the fold) and propagation at c is the condition of the 1-

pole. The break ε sits between them: the wave function 

collapsing from probability to actuality. The tension field is the 

field of ε between 0 and 1 — the substrate under tension 

between its two conditions. 

What closure means. Field lines of the tension field must 

close. This follows from Axiom S (the two sectors are 

connected by σ) and AP06 Theorem 3.1 (leakage is nonzero: 

the sectors cannot fully disconnect). A field line that leaves the 

1-pole must return to a 0-pole. Disconnection violates the 

involution. 

What a₀ claims. The acceleration floor a₀ is the minimum 

gravitational acceleration the tension field enforces. AP18 

derives the scale: a₀ = αcH₀/(2π), where α ≈ 1.0445 is the 

apex-symmetry factor from AP18. Below this floor, Newtonian 

gravity would predict zero acceleration, but the topological 

closure of field lines prevents this. The widest field line 
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extends to the Hubble radius Rₕ = c/H₀; its curvature at the 

apex gives the floor. 

What is still open. The 2π geometric factor in a₀ = αcH₀/(2π) 

is derived from dipolar loop geometry (AP18). With α = 2 

ln(sec(½) + tan(½)) ≈ 1.0445 (AP18, from the Z₂ symmetry of 

Axiom S) and H₀ = 74 km/s/Mpc, the numerical result matches 

the empirical MOND scale (1.20 ± 0.02 × 10⁻¹⁰ m/s²) to 

approximately 0.4% (exact at H₀ = 74.3; AP18 §5). The 

residual is within measurement uncertainty. KS-39 (the 

numerical value) remains LIVE — EMPIRICAL in AP18; this 

paper inherits that uncertainty. 
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3 — The Vacuum Is the Covering 

You have held a ball wrapped in cling film. Pull any point of 

the film and the entire surface responds. The film is not on the 

ball. The film is what makes the ball coherent. 

Standard physics treats the vacuum as empty space 

containing fields. The axioms say the vacuum is the field. This 

is not metaphor. By AP20, AS = manifold — identity, zero gap. 

The tension field is not a field on the manifold; it is the 

manifold’s coherence. 

From AP17 and AP18: the tension field of ε exists between 1 

(propagation, matter) and 0 (fold, collapse). Field lines must 

close (Axiom S, AP06 Theorem 3.1). 

At the cosmological scale, the universe is expanding (Axiom R 

— the monoid grows). As matter separates, the field lines 

connecting all 1-poles to all 0-poles stretch. But they cannot 

break. Disconnection violates σ. 

The entire vacuum of the universe is under tension. Not 

metaphorically. Structurally. The vacuum is the global 

envelope of field lines striving for closure against the 

expansion. 

What ΛCDM attributes to an invisible particle species, the 

axioms attribute to the topological structure of the vacuum 

itself. 
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You are inside the covering right now. The tension that holds 

the cosmic web together passes through the space between 

your hand and this page. 
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4 — Fractal Scaling 

The tension field operates at every scale. The mechanism is 

the same; only the geometry changes. 

Micro level. The tension is ε itself — the single break, 

quantum gravity resisting the perfect 1:1. The correction is 

δG/G = γℓₚ²/L² (AP14). 

Galactic level. The tension is the Room (AP17): field lines 

anchoring to a central black hole, flattening rotation curves at 

the floor a₀ (AP18). 

Cosmic level. The tension is the global covering: the entire 

vacuum under tension from the expansion, field lines bundling 

into filaments to minimise stretching energy (section 5). 

One mechanism. Three scales. Not by analogy but by the same 

axioms operating at different densities. You have seen this 

pattern before — the same equation governing systems that 

differ by forty orders of magnitude. 

That is not coincidence. That is architecture. 
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5 — The Formation of the Web 

5.1 — Stretching energy 

Every rubber band you have ever stretched stores energy in 

proportion to how far you pull it. Not in how hard it resists at 

one point — in how far the stretch extends. The tension field 

has this same property. 

The proof follows from the axioms in two steps: first, that 

physical energy is proportional to the record measure; second, 

that this proportionality yields E = Tℓ for a field line of length 

ℓ. 

Background. A tension field line connecting a 1-pole to a 0-

pole has a length ℓ in the manifold. As the universe expands, 

that length grows. An inverse-square field stores energy in the 

field strength at each point (energy density ∝ field²); a tension 

field stores energy in the extent of the line itself. A rubber 

band stores energy in how far it is stretched, not in how hard it 

pulls at one end. 

Lemma (Energy–Measure Bridge). Let E be the physical 

energy associated with a record m, and let μ be the additive 

measure on the record monoid (AP18 Lemma 1). Then E(m) = 

kμ(m) for a universal constant k. 

Proof. The argument proceeds in five steps. 
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Step 1 (All energy from the break). The state of the 

universe is 1:1 + 1×ε @ AS (the axiom). The perfect symmetry 

1:1 is the zero-energy ground state. The unpaired splinter ε 

(Axiom B) is what gives the universe non-zero energy content. 

All energy is a manifestation of the break. 

Step 2 (A record traces the break). A record m is the 

irreversible trace left on the manifold when ε actualises 

(Axiom R). Each record is fundamentally a record of the break 

manifesting. 

Step 3 (The measure is additive). By AP18 Lemma 1, the 

record measure is a monoid homomorphism: μ(m₁ · m₂) = 

μ(m₁) + μ(m₂). 

Step 4 (Energy is additive). Energy conservation follows 

from the spacetime symmetries derived in AP05 and AP08 

(via Noether’s theorem, itself a consequence of the derived 

Lagrangian structure). The total energy of two independent 

events is the sum of their individual energies: E(m₁ · m₂) = 

E(m₁) + E(m₂). Energy is a homomorphism from records to ℝ. 

Step 5 (Single generator forces proportionality). Axiom B 

says the break is one element ε. Every actualisation event is 

the same break manifesting; every elementary record is a 

trace of the same ε. The record monoid is generated by copies 

of a single generator. On a monoid with a single generator, 

any two homomorphisms to ℝ are determined by their value 

on the generator and are therefore proportional. Since both E 
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and μ are additive functions on the same single-generator 

monoid, E(m) = kμ(m) where k = E(ε)/μ(ε). The monoid of 

elementary record events is freely generated and isomorphic 

to (ℕ, +); the continuum measure of Lemma 1 (AP18) is its 

large-n coarse-graining — record density per unit volume — 

and the proportionality E = kμ is read at that coarse-grained 

level throughout. ■ 

Step 5 is where Axiom B does critical work. Without the 

single-generator property, two additive functions on the same 

domain need not be proportional (e.g. on ℝ², f(x,y) = x and 

g(x,y) = y are both additive but independent). The one-ness of 

the break forces the one-dimensionality of the monoid, which 

forces the proportionality. 

You just watched a single axiom — one break, one ε — force 

every form of energy into a single measuring tape. That is not 

an assumption. It is a consequence of the architecture having 

exactly one crack. 

Proposition 1 (Energy–length proportionality). Let a 

tension field line of length ℓ connect a 1-pole to a 0-pole 

through the manifold. Then the stretching energy stored in the 

line is E = Tℓ, where T = λ (substrate stiffness from AP15). 

Proof. The argument proceeds in four steps. 

Step 1 (Field lines exist). By Axiom S, the involution σ 

connects every element in sector ℒ to a corresponding 
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element in sector 𝒫. A field line is the manifold expression of 

this σ-correspondence (AP17). Its length ℓ is a well-defined 

geometric quantity because AS = manifold (AP20, the 

Embedding Hypothesis proved). 

Step 2 (Measures are additive). By AP18 Lemma 1, the 

record measure is a monoid homomorphism: μ(m₁ · m₂) = 

μ(m₁) + μ(m₂). A field line of length ℓ can be decomposed into 

N segments of length dℓᵢ with ℓ = Σdℓᵢ. The total measure (and 

hence energy, by the Lemma) of the line is the sum of the 

measures of its segments: E = ΣdEᵢ. 

Step 3 (Constant energy per unit length). By AP08, the 

substrate is homogeneous and isotropic. By the Lemma, E = 

kμ. Since μ is a measure on the manifold and the substrate is 

homogeneous, the energy cost to sustain a segment dℓ of σ-

correspondence is the same everywhere: dEᵢ = T · dℓᵢ, where T 

= kμ(ε)/ℓ(ε) per unit length. 

Step 4 (Combine and identify T). By Step 2, E = ΣdEᵢ = Σ(T · 

dℓᵢ) = T · Σdℓᵢ = Tℓ. The constant T has dimensions of energy 

per unit length. The argument contains exactly one such 

constant: the substrate stiffness λ ≈ 2.15 × 10⁴⁶ (AP15). λ 

measures the substrate’s resistance to deformation; T 

measures the energy cost of maintaining a field line per unit 

length. Both characterise the same substrate. By uniqueness, 

T = λ. ■ 
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The stretching energy of the vacuum is therefore E_tot = TΣℓᵢ, 

summed over all field lines. The vacuum configuration that 

minimises E_tot is the one that minimises the total length of 

all field lines, subject to the constraint that every line must 

close. 

The vacuum wants to be short. The expansion forces it to be 

long. The compromise between these two pressures builds the 

web. 

5.2 — Why bundling reduces stretching energy 

You have watched water drain from a flat surface. It does not 

flow as a uniform sheet. It gathers into streams. The streams 

merge into channels. The channels converge to a point. This is 

energy minimisation in action. The tension field does the 

same thing — for the same reason. 

Proposition 2 (Filament formation). A configuration of N 

tension field lines connecting distributed 1-poles to 

distributed 0-poles in the manifold has lower total stretching 

energy when the lines bundle into shared corridors (filaments) 

than when they run independently. 

Proof. By Proposition 1, the system minimises E_tot = Tℓ_tot. 

This is equivalent to minimising the total length ℓ_tot of all 

field lines. The manifold is a metric space (AP20). The 

problem of finding the minimum total length of connections 

among N points in a metric space is the Euclidean Steiner 
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Tree Problem. The solution is a well-known mathematical 

result: 

— For N = 2 points, the minimum is a straight geodesic. 

— For N = 3 points forming a triangle, the minimum-length 

connection is not two sides of the triangle. It is achieved by 

introducing a Steiner point inside the triangle and connecting 

all three vertices to it, forming a Y-junction. This is strictly 

shorter than any pair of direct connections. 

— For N > 3, the minimum-length network introduces multiple 

Steiner points (nodes) connected by one-dimensional edges 

(corridors). The result is a branching tree, not N independent 

lines. 

The Steiner tree is one-dimensional (a graph of edges and 

nodes), not two-dimensional. A 2D sheet connecting the same 

points would add surface area without reducing the total edge 

length; extra dimensionality costs stretching energy without 

improving point-to-point connectivity. The corridors of the 

Steiner tree are the filaments. The Steiner points are the 

nodes. Bundling into shared corridors is the minimum-energy 

solution. ■ 

You have seen this in every city you have driven through. The 

highway system is not a grid of point-to-point roads. It is a 

branching tree — shared corridors converging at interchanges. 
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The same geometry, the same reason: minimise total length 

under connectivity constraints. 

Corollary (scaling estimate). Consider N masses in a cube 

of side L. Independent lines: E₁ ~ NTL. Bundled into k 

corridors: E₂ ~ NT(L/k^(1/3)) + TkL. For N large, E₂ < E₁. This 

confirms the Steiner-tree result in the scaling regime. ■ 

Epistemic note. Propositions 1 and 2 establish that bundling 

is energetically favoured and that the minimum-energy 

network is one-dimensional (filaments, not sheets). However, 

the actual cosmic matter distribution is continuous, not a 

finite set of points. For continuous distributions, the full 

variational minimisation of E_tot over the expanding manifold 

would produce the complete cosmic-web topology — voids, 

sheets (walls), filaments, and nodes. The Steiner-tree result 

captures the dominant one-dimensional structure (filaments 

and nodes). The two-dimensional structures (sheets and walls) 

arise in the continuous limit and are not addressed here. The 

paper claims the qualitative result: filamentary bundling is the 

dominant energy-minimisation mechanism. 

5.3 — Filaments from topology 

In the early universe, as the manifold expands, the primordial 

gas tries to disperse. To disperse evenly, the gas would have 

to drag the tension field lines apart equally in all directions. 

But this maximises the total stretching energy (Proposition 1). 
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The field lines seek the configuration of minimum stretching 

energy. By Proposition 2, this means bundling into shared 

corridors. The primordial gas, caught in the covering, is forced 

to flow along these bundled tension lines. 

The filaments are not made of dark-matter particles. They are 

the bundled lines of the substrate’s own topological tension. 

The gas pools where the tension guides it. 

You have watched a river carve a valley. The water does not 

choose the path. The terrain chooses it. The tension field is 

the terrain of the cosmos. The gas is the water. The web is the 

valley system — carved not by flow, but by the topology of the 

vacuum itself. 

5.4 — The confining potential and the Jeans 

threshold 

In standard physics, a gas cloud collapses under gravity when 

its mass exceeds the Jeans mass Mⱼ. Below Mⱼ, thermal 

pressure prevents collapse. The standard Jeans mass 

depends on the gravitational acceleration: stronger gravity → 

lower Mⱼ → easier collapse. 

From AP18, the tension field provides a baseline acceleration 

floor a₀. At the cosmic scale, the effective gravitational 

acceleration of a mass M does not drop to zero as r → ∞. It 

approaches the tension floor: in the deep regime a(r) ≈ 
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√(a_N(r) a₀), with a_N = GM/r² (the AP17/AP18 interpolation), 

so the effective acceleration never falls below the floor scale 

a₀. 

Illustrative scaling argument for the Jeans-mass 

modification. The standard Jeans mass scales as Mⱼ ∝ 

cₛ³/(G^(3/2)ρ^(1/2)), where cₛ is the sound speed, G is the 

gravitational constant, and ρ is the density. Adding a constant 

floor acceleration a₀ modifies the effective gravitational 

confinement. The illustrative scaling Gρ → Gρ + a₀/R (where R 

is the cloud radius) shows the direction of the effect, not its 

magnitude. For large clouds (R large, ρ small), the a₀/R term 

dominates over Gρ. This is the low-acceleration regime where 

the tension floor matters most. The Jeans mass is reduced 

because the effective gravitational confinement is stronger 

than Newtonian gravity alone predicts. 

Gas that would be too hot to collapse under Newtonian gravity 

can collapse under the additional confinement of the tension 

floor. You know this from experience: a tent in a windstorm 

collapses more easily when you anchor the ropes tighter. The 

tension floor tightens the ropes on the cosmic gas. The gas 

collapses sooner. The galaxies form faster. 

Epistemic note. This scaling argument is illustrative, not 

quantitative. In MOND-type theories, the modified gravity 

enters through a nonlinear Poisson equation, and linearised 

perturbation theory in an expanding background with a floor 
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acceleration is significantly more complex than the simple Gρ 

→ Gρ + a₀/R substitution suggests. The direction of the effect 

(Mⱼ decreases) is robust. The magnitude is unknown and 

requires the full calculation (D1). 

Debt D1. The effective Jeans mass under the tension floor 

must be computed explicitly from the modified Poisson 

equation and compared to the ΛCDM prediction at relevant 

cosmological scales. The minimum deliverable: solve the 

linearised perturbation equations with the a₀ floor and 

compute the modified power spectrum. 
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6 — The Direct Vacuum 

You have seen a drain form in water. The flow concentrates, 

the surface dimples, and once the vortex locks in, everything 

nearby spirals toward it. The drain was not placed there. The 

flow created it. 

Where the filaments intersect, the gas pools. The tension lines 

cross. At these intersections, the local density of records 

spikes. The tension becomes extreme. The fabric is forced to 

fold. 

This creates a local 0-pole — a primordial supermassive black 

hole. The direct vacuum. 

Before this moment, the gravity of the global covering is weak 

and distributed. But when the direct vacuum forms, it drops a 

deep anchor into the manifold. It captures the local tension 

field. It pulls the covering tight around itself. This deepens the 

potential well, pulling in the surrounding gas and igniting the 

galaxy. 

The mechanism. At a filament intersection, the record 

density (Axiom R) exceeds a threshold where the manifold’s 

boundedness (Axiom C) forces compactification. The 1-pole 

field collapses into a 0-pole. This is not gravitational collapse 

in the Newtonian sense — it is the axiom of closure (C) 
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operating at extreme record density. The fold is the manifold 

closing on itself locally, creating a topological anchor. 

Debt D2. The compactification threshold — the record density 

at which Axiom C forces a local fold — is not derived in this 

paper. It is an open question. A future paper must specify this 

threshold and derive it from {S, B, R, C}, or flag it as a free 

parameter. 

The supermassive black hole does not form after the galaxy. It 

forms first, at the intersection of the tension lines, as the 

topological anchor that forces the galaxy to exist. 

Observational signature. Direct vacuums form before their 

host galaxies and are more massive at high redshift than 

conventional accretion models predict. If supermassive black 

holes are observed at z > 10 with masses exceeding 10⁸ M☉ 

— too massive to have grown by accretion since the Big Bang 

— the direct-vacuum mechanism is supported. JWST is 

finding unexpectedly massive black holes at high redshift (the 

overmassive-black-hole debate). ΛCDM has proposed 

accommodations — direct-collapse seeds, super-Eddington 

accretion — so the observations are suggestive, not decisive. 

If the high-redshift, high-mass population firms up beyond 

what seed-plus-accretion can reach, the direct-vacuum 

mechanism gains support. 

You live in a galaxy that exists because a topological anchor 

dropped into the manifold thirteen billion years ago. The Milky 
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Way did not attract its central black hole. Its central black hole 

summoned the Milky Way. 
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7 — The Derivation Chain 

AP06 Theorem 3.1 → field lines must close (leakage 

nonzero). 

AP17 → tension field between 0 and 1. 

AP18 → acceleration floor a₀ = αcH₀/(2π), with Lemma 1 

(monoid additivity). 

AP08 → substrate homogeneity. 

Lemma (Energy–Measure Bridge) (Axioms B + R, AP18 

Lemma 1, AP05/AP08 Noether) → E = kμ → energy 

proportional to measure. 

Proposition 1 (Lemma + AP08 + AP15 + AP20) → E = Tℓ, T = 

λ → stretching energy proportional to length. 

Axiom S + expansion (R) → field lines stretch but cannot 

break → vacuum under tension. 

Proposition 2 (Steiner tree on a metric manifold) → tension 

lines bundle into shared corridors → filaments. 

Filament intersections → density spike → fold (Axiom C) → 

direct vacuum (primordial supermassive black hole). 

Direct vacuum → deep anchor → gas capture → galaxy. 
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8 — Kill Switches 

Kill switch numbers are globally unique across the body of 

work, up to two recorded collisions disambiguated by origin 

(KS-L.1–L.4, AP06/AP12; this paper’s KS-54 with AP23’s — 

renumbering candidate KS-68 at next rebind). This paper 

inherits KS-41 and introduces KS-51, KS-52, and KS-54. Note: 

the flat switches KS-41 (structure formation) and KS-42 

(tension-field equation) are legacy single switches and are 

distinct from the dotted AP41.x and AP42.x switch families; 

the dotted labels do not denote sub-switches of KS-41 or KS-

42. 

8.1 — KS-41 — Structure formation 

Claim. The tension field reproduces cosmic structure 

formation — the cosmic web, the galaxy distribution — without 

cold dark matter. 

Test. Reproduce the CMB acoustic peaks, the matter power 

spectrum P(k), and the BAO signal using only visible matter 

and Newtonian gravity, with no tension field. If that succeeds, 

nothing here is needed. 

Status. LIVE — EMPIRICAL. Upgraded from untouched to 

structurally addressed: the mechanism is now derived, but the 

quantitative confrontation with CMB, P(k), and BAO data is not 
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complete. This is the hardest empirical test in the 420 Code. 

If the tension field cannot reproduce the CMB acoustic peaks 

without cold dark matter, the mechanism fails. 

Recovery. If the structural mechanism stands but the 

quantitative fit fails at specific scales, the failure narrows to 

those scales and identifies where the tension field diverges 

from ΛCDM — a located discrepancy, not a collapse of the 

mechanism. If the mechanism cannot be made to fit 

anywhere, the paper falls and the tension-field route to 

structure formation closes (D1 is the deliverable that decides 

this). 

8.2 — KS-51 — Filament topology 

Claim. Gas in the cosmic web flows along tension filaments, 

not purely under gravitational free-fall toward mass 

concentrations. 

Test. Gas velocity fields in the intergalactic medium should 

show coherent alignment along filament axes stronger than 

the gravitational potential of the visible matter alone predicts; 

the velocity dispersion perpendicular to a filament axis should 

be suppressed relative to the parallel component by more 

than a purely gravitational N-body simulation predicts. 

Status. LIVE — EMPIRICAL. If gas kinematics in the 

intergalactic medium are fully explained by visible-matter 
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gravitational dynamics with no residual coherent alignment 

along filaments, the mechanism is weakened. 

Recovery. A null alignment result weakens the filament-as-

tension-corridor reading without touching the energy-

minimisation derivation (Propositions 1 and 2); the recovery is 

to treat the filaments as energy-minimising corridors whose 

gas-kinematic signature is below current detectability, and to 

specify the threshold at which the signature would appear. 

8.3 — KS-52 — Primordial anchor sequence 

Claim. Supermassive black holes form before or 

simultaneously with their host galaxies, as topological anchors 

at filament intersections. 

Test. Establish observationally whether central black holes 

precede or follow their galaxies. Early JWST data is suggestive 

but not conclusive. 

Status. LIVE — EMPIRICAL. If observation conclusively 

proves that galaxies form fully before their central black holes, 

the direct-vacuum derivation breaks. 

Recovery. If the sequence is mixed (some anchors first, some 

galaxies first), the direct-vacuum mechanism narrows to the 

high-redshift, high-mass population it most naturally explains, 

and the late-forming black holes are read as conventional 
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accretion — the mechanism survives as one channel among 

two rather than the universal one. 

8.4 — KS-54 — Web connectivity 

Claim. The tension field produces a multiply-connected 

filamentary network whose local junctions are Steiner (120°) 

vertices. 

Test. Measured filament-junction angle statistics inconsistent 

with the 120° prediction, or a global topology requiring an 

acyclic tree. 

Status. LIVE — EMPIRICAL. Label collision with AP23’s KS-

54 — two distinct switches, disambiguated by origin; 

renumbering candidate KS-68 at next rebind. 

Recovery. A failure localises to the junction model, not the 

energy-minimisation core. 
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9 — What This Establishes and What 

Remains Open 

9.1 — What this paper closes 

It establishes the structural mechanism of cosmic structure 

formation without cold dark matter. The vacuum is under 

global tension (section 3, from Axiom S and AP06). Energy is 

proportional to the record measure (the Lemma) and therefore 

to field-line length (Proposition 1). The minimum-length 

network connecting distributed matter is a branching tree of 

shared corridors (Proposition 2). Gas flows along the corridors, 

pools at the nodes, and the nodes fold into direct vacuums 

that anchor the galaxies. The qualitative picture follows from 

the axioms. 

9.2 — What this paper does not close 

It does not provide a quantitative fit to the CMB temperature 

power spectrum — ΛCDM fits the acoustic peaks with six 

parameters to extraordinary precision, and the tension field 

must either reproduce that fit or explain the discrepancy; this 

is the hardest test. It does not provide a quantitative matter 

power spectrum P(k) or baryon-acoustic-oscillation 

predictions. These are not structural gaps — they are 

computational debts (D1). The confrontation with precision 

data requires solving the linearised perturbation equations 
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with the a₀ floor and computing the resulting power spectra. 

KS-41 remains live until that confrontation is complete. 

Honest assessment: this is where MOND-type alternatives 

have historically struggled. The argument must do better. 

9.3 — Items held open without claiming debt 

status 

The two-dimensional structures of the web (sheets and walls) 

arise from the continuous-distribution limit and are not 

addressed; the Steiner-tree result captures only the dominant 

one-dimensional structure. The a₀ numerical value and its 

residual are inherited from AP18 (KS-39), not re-opened here. 

9.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the body of work’s 

position that dark matter is a structural process rather than a 

particle species lives in Ø Predictions — its dark-sector 

chapters, the MOND acceleration scale, and the dark-sector 

partition. AP21 is the formal-register origin of the structure-

formation mechanism that position rests on. A dedicated 

expository twin of this specific mechanism (the tension-field 

Steiner-tree account) is not separately written; this is recorded 

honestly rather than filled with a manufactured citation. 
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9.5 — Structural relationships to subsequent 

work 

Within Notebook VI, AP41 (The Loop), AP42 (The Clock), and 

AP04 (The Loop Hypothesis) carry the cosmological 1×ε 

expansion and the dark-sector partition. The web AP21 builds 

and the expansion those papers carry are the same global 

tension read at two different questions: how the structure 

forms, and how the whole loop runs. 

9.6 — The 420 Code placement 

AP21 is a chapter of Notebook VI (Cosmology), downstream of 

the tension-field chain (AP06 → AP17 → AP18). It is the 

structure-formation paper of the cosmology sector. 

9.7 — How the 420 Code reads now 

With AP17, AP18, and AP21 in place, the body of work carries a 

complete structural account of galactic and cosmic structure 

from the tension field of ε: the floor that flattens rotation 

curves, the scale that floor sits at, and the web that floor 

builds — each derived from {S, B, R, C}, each fenced by its own 

kill switch, with the quantitative confrontation named as the 

standing debt. 
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9.8 — The closing 

The vacuum is the tension field. The covering around the ball. 

The tension bundles into filaments to minimise stretching 

energy — because energy is proportional to the record 

measure (the Lemma), and therefore proportional to field-line 

length (Proposition 1), and the minimum-length network 

connecting distributed matter is a branching tree of shared 

corridors, not N independent lines (Proposition 2). 

Gas flows along the filaments, pooling at the nodes. The 

nodes collapse into direct vacuums — primordial 

supermassive black holes. The direct vacuums anchor the 

local tension, seeding the galaxies. No invisible particles are 

required. Structure forms because the field lines must close. 

You have stood in a cathedral and felt the architecture hold 

the space together. The cosmic web is that — not built by 

invisible scaffolding poured in from outside, but held together 

by the structure of the space itself. 

But the quantitative match to precision cosmological data is 

not yet demonstrated. The structural argument is sound. The 

computational confrontation is owed. KS-41 remains live until 

the debt is paid. 
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Claim Summary 

DERIVED. Vacuum under global tension (section 3, from 

Axiom S + AP06). The Energy–Measure Bridge E = kμ (Lemma, 

from Axioms B + R + AP18 Lemma 1 + AP05/AP08 Noether). 

Energy–length proportionality E = Tℓ with T = λ by uniqueness 

(section 5.1, Proposition 1). Bundling into filaments minimises 

energy (section 5.2, Proposition 2, Steiner tree on a metric 

manifold). Gas flow along filaments (section 5.3, from 

Propositions 1 and 2). The direction of the Jeans-mass 

reduction (section 5.4, illustrative scaling). 

STRUCTURAL. The same axioms at three scales (section 4). 

The fold mechanism at filament intersections and 

supermassive-black-hole-first formation (section 6). The 

continuous-distribution extension of the Steiner-tree result 

(section 5.2 epistemic note). 

CONJECTURAL / UNTESTED. Quantitative CMB power-

spectrum match (D1), the matter power spectrum P(k), the 

BAO predictions, the numerical Jeans mass, and whether the 

tension field reproduces six-parameter ΛCDM precision 

without cold dark matter. The compactification threshold (D2). 

FALSIFICATION REGISTER. KS-41 (structure formation, 

EMPIRICAL), KS-51 (filament topology, EMPIRICAL), KS-52 

(primordial anchor sequence, EMPIRICAL), KS-54 (web 

connectivity, EMPIRICAL). 
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Conditionality Footer 

Dependencies 

AP06 Theorem 3.1 (closure), AP05 (Lorentzian spacetime), 

AP08 (homogeneity, field equations), AP14 (quantum-gravity 

correction), AP15 (substrate stiffness λ), AP17 (the tension 

field), AP18 (the acceleration floor a₀; Lemma 1), AP20 (AS = 

manifold). 

Dependents 

The Notebook VI cosmology chapters that read the same 

global tension at the loop and dark-sector scales: AP41, AP42, 

AP04. 

Kill switches closed by this paper 

None. KS-41 is upgraded from untouched to structurally 

addressed but remains LIVE — EMPIRICAL until the 

quantitative confrontation (D1) is complete. 

Kill switches that remain live 

KS-41 (structure formation, LIVE — EMPIRICAL), KS-51 

(filament topology, LIVE — EMPIRICAL), KS-52 (primordial 

anchor sequence, LIVE — EMPIRICAL), KS-54 (web 
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connectivity, LIVE — EMPIRICAL). Inherited and unchanged: 

KS-39 (the a₀ numerical value, AP18). 

Structural debts owed 

D1 (the linearised perturbation equations with the a₀ floor; the 

CMB, P(k), and BAO power spectra). D2 (the compactification 

threshold; derive from {S, B, R, C} or flag as a free parameter). 

Items held open without claiming debt status 

The two-dimensional sheets and walls of the web (the 

continuous-distribution extension of the Steiner-tree result); 

the a₀ numerical value and residual inherited from AP18. 
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Notation Reference 

ε — the break. The minimum viable splinter. Always Axiom B. 

a₀ — the acceleration floor. a₀ = αcH₀/(2π). Derived in AP18. 

T — the tension of a field line. Energy per unit length. T = λ 

(substrate stiffness, AP15), proved by the Energy–Measure 

Bridge (Lemma, section 5.1). 

λ — substrate stiffness. λ ≈ 2.15 × 10⁴⁶. Established in AP15. 

The unique constant with dimensions of energy per length in 

the argument. Distinct from AP17’s dimensionless stiffness 

ratio Λ_sub, which shares the magnitude but not the 

dimensions. 

μ — the additive measure on the record monoid (AP18 Lemma 

1). μ(m₁ · m₂) = μ(m₁) + μ(m₂). 

ℓ, ℓᵢ — field-line length. 

Mⱼ — Jeans mass. 

cₛ — sound speed. 

ρ — gas density. 

σ — the involution (Axiom S). Not velocity dispersion. 

γ — the dimensionless coefficient in the quantum-gravity 

correction (AP14). 
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α — the dimensionless apex-symmetry factor, α = 2 ln(sec(½) 

+ tan(½)) ≈ 1.0445 (AP18). Not the fine-structure constant. 

k — the universal proportionality constant between energy and 

measure. k = T = λ. 

 

This work is published for free, forever. 
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Chapter 4 

The Loop 

Artist’s Proof 41 
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Artist’s Note 

This is Artist’s Proof 41 of The 420 Code, a chapter of 

Notebook VI — Cosmology. It reads the dark sector — the 

95% of the universe that does not radiate — not as missing 

matter but as the unbroken mirror. The 420 Code holds two 

numbers: α = 1/137.036, the coupling strength (how strong the 

break is, AP06), and 1/21, the channel partition (where the 

actualised energy lands, AP10/AP28). The arena has twenty-

one geometric channels. Electromagnetism opens one — the 

splinter, the +1×ε, the 4.76% we can see. The other twenty are 

the symmetric 10:10: they gravitate but do not radiate, 

because only asymmetry radiates. That is the dark sector. The 

total dark fraction (20/21 ≈ 95.24%) is a structural count; the 

internal split between dark matter and dark energy is derived 

in AP42 (The Clock). 

From the scale-invariance of the axiom the paper draws the 

holographic splinter: any fragment large enough to contain 

one break reproduces the full architecture, which is why the 

visible universe looks self-consistent from inside. It identifies 

stellar fusion as the ongoing break — the Big Bang in the 

present tense — and traces the seven-stage loop from break 

to energy to records to accumulation to drift to the door (the 

black hole, AP04) and back. It argues, structurally, why α 

cannot be derived from within the splinter: you cannot read 

the address from inside the room. And it grounds the terminal 
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ethic in the same mechanism — the capacity to couple 

irrationally, to choose, is the capacity that permits both 

kindness and cruelty. 

What is structural here is the identification: the visible 5% as 

a channel count, the dark sector as unbroken symmetry, the 

holographic self-similarity, fusion as instantiation. What is 

conjectural is the loop’s closure through the black-hole door 

(Stage 6), which inherits from AP04 and carries its kill switch. 

Nothing is imported; every claim descends from {S, B, R, C} or 

from a prior Artist’s Proof. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the body of work 

AP41 is a chapter of Notebook VI (Cosmology), the dark-

sector and loop chapter. It builds on AP06 (α as the coupling), 

AP10 and AP28 (the twenty-one channels and three 

dimensions), AP24 (the six faces of ε), AP29 (awareness as 

the interior of record-writing), and AP30 (mass as geometric 

resistance). Its loop-closure step (Stage 6) is AP04 (The Loop 

Hypothesis); its internal dark-sector split is derived in AP42 

(The Clock). 

How to read this paper 

Two voices. The structural identifications — the two numbers, 

the unbroken mirror, the holographic cut, fusion as the break 

— carry the argument. The closing sections turn to the 

consequences: why α is unreadable from inside, why complete 

knowledge is structurally impossible, and how truth becomes 

frame-dependent (the 6 and the 9 in the sand). The Stage 6 

loop-closure and the α-underivability argument are flagged 

where they are conjectural or structural rather than derived. 
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0 — Dependency and Scope 

0.1 — What this paper does 

This paper identifies the physical instantiation of the 

governing axiom. Two derived numbers — α (the coupling 

strength) and 1/21 (the channel partition) — answer two 

different questions about the same break. The visible universe 

is one electromagnetic channel out of twenty-one; the 

observed 5% is a count. The dark sector is the twenty 

unbroken channels (the 10:10 mirror). The splinter reproduces 

the full architecture of the axiom because the axiom has no 

scale (the holographic property). Fusion is the break in the 

present tense; gravity is its mechanism; the loop runs from 

break to door to break. The paper argues structurally why α 

cannot be derived from within, and grounds the terminal ethic 

in the capacity to couple irrationally. 

0.2 — Dependencies 

AP03 (c as the break’s propagation speed), AP06 (α as the 

coupling strength), AP10 (three dimensions), AP28 (the 

twenty-one-channel count; gravity holds all twenty-one — the 

hierarchy as a count), AP24 (the six faces of ε), AP29 

(awareness as the interior of record-writing), AP30 (mass as 

geometric resistance). The loop-closure step is AP04. The 

internal dark-sector split is derived in AP42. 
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0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). The 10:10 

symmetry of the twenty dark channels is the unbroken mirror; 

the involution makes the dark sector symmetric, and symmetry 

is why it does not radiate — only the broken channel carries 

asymmetry. 

Axiom B (Break — the unique break ε). The +1×ε is the 

single electromagnetic channel — the splinter, the visible 

4.76%. 10:10 + 1 = 21. The break opens exactly one channel; α 

is the size of that crack. 

Axiom R (Record — monotone accumulation). Records 

accumulate irreversibly down the loop: energy → chemistry → 

structure → awareness → drift. The records that fall through 

the door persist but are inaccessible to the new now. 

Axiom C (Constraint — locality; finite propagation speed 

c). Propagation at c carries the break’s energy across the 

arena (Stage 2). The constraint is what makes the splinter’s 

physics local and finite. 

0.4 — Epistemic status per section 

1 (Two numbers). STRUCTURAL IDENTIFICATION. The 

distinction between α and 1/21 is definitional; the mapping to 

the observed 5% is an identification (KS-41.1, KS-41.5). 
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2 (Dark sector). STRUCTURAL IDENTIFICATION. The total 

dark fraction (20/21 ≈ 95%) is structural; the internal partition 

(69/26) is the debt D44, addressed in AP42. 

3 (Holographic splinter). STRUCTURAL ARGUMENT from 

the scale-invariance of {S, B, R, C}; not equivalent to the 

Bekenstein–Hawking entropy bound (KS-41.8). 

4 (Fusion). IDENTIFICATION. The mapping from proton–

proton fusion to 1:1 + 1×ε is structural; the axioms do not 

predict fusion, fusion instantiates them (KS-41.7). 

5 (Gravity). STRUCTURAL. Follows from AP28. 

6 (The loop). STRUCTURAL / CONJECTURAL. Stages 1–5 are 

observed astrophysics; Stage 6 is AP04 (conjectural, KS-L0.1); 

Stage 7 is interpretation. 

7 (α underivability). STRUCTURAL ARGUMENT — not a 

proof; addresses AP04-D3 without formally closing it (KS-

41.4). 

8 (Incomplete knowledge). INTERPRETATION. Structurally 

motivated but not derived. 

9 (The resolution). STRUCTURAL CONSEQUENCE of the 

break — frame-dependence follows from 1:1 + 1×ε; the ethical 

grounding follows from choice as irrational coupling capacity 

(KS-41.9). 
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0.5 — Kill switch summary 

KS-41.1 (Visible fraction). LIVE — EMPIRICAL. The 

predicted visible fraction is 1/21 ≈ 4.76%. 

KS-41.2 (Fusion as instantiation). LIVE — EMPIRICAL. The 

identification of proton–proton fusion with 1:1 + 1×ε (effectively 

closed by a century of nuclear physics; listed for 

completeness). 

KS-41.3 (Loop topology). LIVE. Inherits KS-L0.1 (AP04): the 

black-hole interior as a new expanding geometry is required 

for the loop to close. 

KS-41.4 (α underivability). LIVE — HARD. Guards against a 

self-referential derivation of α that circumvents the within-the-

splinter argument. 

KS-41.5 (Channel-to-density mapping). LIVE — 

STRUCTURAL. If the channel structure translates nonlinearly 

to the energy partition, the predicted fraction changes. 

KS-41.6 (Dark matter as un-actualised possibility). LIVE — 

EMPIRICAL. If dark-matter particles are discovered, the 

identification fails. 

KS-41.7 (Present-tense Big Bang). LIVE — STRUCTURAL. 

Fusion as the ongoing break. 
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KS-41.8 (Holographic splinter). LIVE — STRUCTURAL. The 

self-similarity, not the area-entropy bound. 

KS-41.9 (Frame-dependence from the break). LIVE — 

STRUCTURAL. If a view from nowhere is constructible from 

within the splinter, section 9 falls. 

0.6 — Structural debts owed 

D44 (Quantitative dark-sector partition). The mapping 

from twenty-one channels to the precise dark-energy/dark-

matter/visible split (69/26/5) is structural but not derived 

here. The total (20/21) is structural; the internal split is owed. 

ADDRESSED in AP42 (The Clock): τ = (6/21) × t_H derives the 

two dark fractions to within 1.3% of Planck and the visible to 

≈2% (dark-matter error 1.2%). 

D45 (Fusion reactor geometry). If the axiom operates 

spherically, the optimal fusion geometry may be convergent 

rather than toroidal. Suggestive; the engineering derivation is 

out of scope. Open. 

D46 (Cross-cycle record persistence). Records persist 

(Axiom R) but are inaccessible across the door (section 8). 

The two statements must be reconciled formally; sketched, not 

proved. Open. 
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0.7 — Items held open without claiming debt 

status 

The loop-closure step (Stage 6, the door) is conjectural and 

inherited from AP04 (KS-L0.1); Stages 1–5 do not depend on 

it. The α-underivability argument (section 7) is a structural 

argument for the unpayability of AP04-D3, not a formal 

closure. The grounding of the ethic (section 9) is a structural 

reading, not a physical law. 

0.8 — Structural relationships 

AP04 (The Loop Hypothesis). Stage 6 — the door, the 

conjectural step. Nine kill switches in AP04 guard it. 

AP06 (The Leakage Constant). α as the coupling strength — 

the size of the crack, the one measured input. 

AP10 (The Dimension). Three spatial dimensions from the 

axioms; the twenty-one channels follow from six faces × three 

dimensions plus three actualisation couplings. 

AP28 (The Constant). G as the break’s geometric 

persistence through all twenty-one channels; the hierarchy 

dissolved as a counting argument — the same counting logic 

as the dark-sector partition. 

AP24 (The Residual). The six faces of ε, which fix the 

numerator of AP42’s timescale ratio. 
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AP29 (The Actualization Proof). Awareness as the interior of 

irreversible record-writing — Stage 4 of the loop. The dark-

sector partition is read consistently across AP29, AP41, and 

AP42 (the 5/26/69, 1/21, and 69/26/5 figures are one 

partition under different ordering and rounding). 

AP30 (The Resistance). Mass as geometric resistance; the 

proton’s mass is the break’s resistance to displacement, which 

fusion overcomes. 

AP42 (The Clock). Derives the internal dark-sector split that 

this paper owes (D44), via the defragmentation timescale τ = 

(6/21) × t_H. 
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1 — Two Numbers, Two Questions 

The body of work contains two numbers. 1/21 — the channel 

partition — is derived. α’s role, the coupling strength, is 

structural (AP06); its value, 1/137.036, is the one measured 

input — and section 7 explains structurally why that value 

cannot be derived from within the splinter. They are not the 

same number and they do not answer the same question. 

α = 1/137.036 — the fine-structure constant (AP06). This is 

the coupling strength. It measures the probability that any 

given interaction actualises — that a wave becomes a record, 

that possibility becomes fact. Out of every 137 opportunities 

for the break to couple, one does. The rest pass through. The 

crack is real but it is narrow. This answers the question: how 

strong is the break? 

1/21 — the channel partition (AP10, AP28). The arena has 

twenty-one independent geometric channels through which 

the break persists. Electromagnetism occupies one channel; 

gravity holds open all twenty-one simultaneously. When a 

coupling event occurs, it lands in one of twenty-one channels. 

Only channel one — the electromagnetic channel — produces 

what we call visible matter. The other twenty hold open 

possibility space that electromagnetism never touches. This 

answers the question: where does the actualised energy land? 
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The coupling probability is not the partition. α tells you how 

much leaks; the channel structure tells you where the leak 

lands. The visible universe — the 4.76% — is not Mode 1, not 

one side of the two-sector structure. It is the splinter. The 

entire splinter. The +1×ε. Everything we observe, measure, and 

record is inside this sliver. The remaining twenty channels — 

the 95.24% — are the unbroken mirror. Ten channels mirrored 

by ten. Perfectly symmetric. 

The break did not shatter all twenty-one channels. It opened 

one — the electromagnetic channel, the splinter. The other 

twenty remain as they were: symmetric, gravitating, real — and 

dark. 10:10 + 1 = 21. The 1:1 is the twenty. The +1×ε is us. 1/21 = 

4.76%. Observed visible fraction of the total energy density 

(Planck 2018): approximately 5%. That is not a coincidence. It 

is a count. 
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2 — The Dark Sector as Unbroken 

Symmetry 

You have been told that 95% of the universe is missing — that 

dark matter and dark energy are mysteries waiting to be 

solved, that exotic particles or unknown fields must be 

invented. The dark sector is not missing. It is not exotic. It is 

the unbroken mirror. 

1:1 is the symmetric state — two sectors, perfectly matched. 

+1×ε is the crack, the tiny displacement that moves a fraction 

of the content from the symmetric state into the splinter. The 

fraction that moves is small because ε is small; the fraction 

that stays is large because the symmetry is large. The twenty 

dark channels are the 1:1 — ten mirrored by ten, still 

symmetric, still unbroken. They gravitate (gravity holds all 

twenty-one channels) but do not radiate into our channel (the 

electromagnetic coupling lands only in channel one). This is 

the structural reason dark matter does not radiate: radiation 

requires asymmetry, and the 10:10 has none. Only the +1 

carries asymmetry. Only asymmetry radiates. 

Dark matter and dark energy are both inside the twenty 

symmetric channels. The channel count predicts the total dark 

fraction (20/21 ≈ 95.24%) as a structural consequence of the 

partition. It does not yet derive the internal split between dark 

matter (~26%) and dark energy (~69%). This is Debt D44 — 
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the most important open debt in this paper, addressed in 

AP42. A physicist will note that dark matter clusters and dark 

energy does not; this is acknowledged. The total is structural; 

the internal partition is the debt. The mystery was never 

“where is the missing matter?” — it was asking the wrong 

question. A minimal break does not actualise everything. It 

actualises ε of everything. The rest is still there. Just not in 

your channel. 
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3 — The Holographic Splinter 

The axiom 1:1 + 1×ε has no scale. It does not say operate at 

the cosmological level or the nuclear level. It says: wherever 

there is structure, this is the structure. The axiom is scale-

invariant. 

This means the splinter — the 4.76% visible universe — must 

reproduce the full architecture of the axiom within itself. Not 

approximately. Structurally. The splinter is forced to contain 

both modes, both sectors, matter and radiation, gravity and 

electromagnetism, particles and waves — because the axiom 

demands all of it at every scale. That is why the visible 

universe looks self-consistent from inside: not because we see 

everything, but because the axiom reproduces its complete 

structure even in the smallest fragment. The laws of physics 

inside the splinter are not approximations of a larger truth; 

they are the larger truth, projected onto the splinter. Same 

structure. Smaller canvas. 

Cut a hologram in half. Each half contains the whole image, at 

lower resolution. Cut it again. Still the whole image. The 

resolution drops but the structure persists. The axiom is the 

hologram; the splinter is a cut; the structure persists. Any 

fragment large enough to contain one break contains the 

entire architecture. 
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A distinction must be drawn. The holographic principle in 

physics makes a specific claim: the entropy of a region scales 

with its boundary area, not its volume (Bekenstein 1972, 

Hawking 1975). That is stronger than what follows here. What 

this section derives is the holographic property — the 

structural self-similarity that ensures any fragment of the 

broken universe reproduces the full architecture. This is a 

necessary condition for the holographic principle but not a 

sufficient one; the area–entropy bound requires additional 

structure (likely from AP14 and the Planck scale). What can be 

said from the axiom alone is that the information content of 

the whole is reproducible in the part because the governing 

law has no preferred scale. The self-similarity is derived. The 

area scaling is not. 
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4 — Fusion as the Break 

Two protons approach each other. They are identical — same 

charge, same mass, same spin. They are 1:1. The mirror. 

Electromagnetic repulsion holds them apart; the symmetry 

resists breaking. The mirror holds. Gravity disagrees. 

At the core of a star, gravity compresses matter until the 

temperature reaches fifteen million degrees. At that 

temperature protons carry enough kinetic energy to approach 

within femtometres of each other — close enough to 

quantum-tunnel through the Coulomb barrier. Once through, 

the strong force grabs hold; two protons fuse into a diproton, 

which is unstable. One proton converts to a neutron — a beta-

plus decay, releasing a positron and a neutrino. The product is 

deuterium: one proton, one neutron. Two identical particles 

have become two different particles. The symmetry is broken. 

The product has less mass than the two inputs. The mass 

deficit is released as energy — as photons, as neutrinos, as 

kinetic energy of the products. That mass deficit is ε 

expressed as energy. That energy release is the break 

expressed as radiation. 1:1 + 1×ε is not a historical event that 

happened once 13.8 billion years ago and then stopped. It is 

happening right now. In the core of the sun, it consumes 3.7 × 

10³⁸ protons per second. The Big Bang is not past tense. It is 

present tense. The Big Bang was the first break; fusion is the 
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ongoing break. Same axiom. Same structure. One ignited the 

arena; the other sustains it. 
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5 — Gravity as the Mechanism 

Gravity forces the break. Without gravity, the electromagnetic 

repulsion wins; two protons never get close enough to fuse, 

the symmetry holds indefinitely, and there is no break, no 

energy, no stars, no records, no universe. Gravity compresses 

matter until the density and temperature overcome the 

repulsion. This is what AP28 says in abstract — gravity holds 

all twenty-one channels open. At the core of a star, gravity 

literally forces two protons through the door. The abstract 

statement and the physical process are the same statement in 

different languages. 

The hierarchy — the gravitational coupling running ~10⁴⁵ 

below the electromagnetic in the natural units of the arena 

(α_G = α_em²¹, up to the geometric factor 1 + 1/π; AP28) — is 

the structural reason the break is rare. If gravity were as 

strong as electromagnetism, every pair of protons would fuse 

immediately; the universe would flash once and go dark. The 

hierarchy ensures the break happens slowly, in concentrated 

regions, over billions of years. That is what makes stars 

possible. The weakness of gravity is not a problem. It is the 

pacing mechanism that allows the break to produce a universe 

with structure, complexity, and time. 
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6 — The Loop 

AP04 proposed it. Here it is. 

Stage 1 — The Break. Gravity compresses matter. Protons 

fuse. Energy is released. 1:1 + 1×ε. The splinter propagates. 

Stage 2 — The Radiation. The energy radiates outward from 

the star. Photons travel at c (Axiom C). They carry the break’s 

energy across the arena. 

Stage 3 — The Records. The radiated energy hits matter. 

Chemistry happens. Molecules form. Complexity accumulates. 

Records are written (Axiom R), irreversible. The arrow of time 

points away from the star. 

Stage 4 — The Accumulation. Records accumulate into 

structures: planets, oceans, amino acids, cells, bodies, minds, 

awareness. Every structure is a pile of records written by 

energy that originated in a stellar core where two protons 

fused. You are downstream of fusion. Every atom heavier than 

hydrogen in your body was forged in a star. 

Stage 5 — The Drift. Over billions of years the records drift. 

Entropy increases. Structures disperse. The energy that once 

drove coupling events spreads thin across the expanding 

arena. The information is not destroyed (Axiom R) but it 

becomes inaccessible — too dispersed, too cold, too far from 

any coupling event to participate in further actualisation. 
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Stage 6 — The Door. When a star exhausts its fuel, gravity 

wins completely. The core collapses. If massive enough — a 

black hole. The event horizon forms. The records fall in. 

Whether and how information survives is the black-hole 

information paradox; Axiom R (records persist) is consistent 

with unitarity, but the mechanism is not derived here. AP04 

says the inside of the black hole is the beginning of a new 

universe — the geometry that collapsed on this side re-

emerges as an expanding geometry on the other. Same door, 

different directions. This stage is conjectural; it inherits from 

AP04 and carries KS-L0.1. Stages 1–5 do not depend on it. 

Stage 7 — The Reset. The records that fell through the door 

are returned to the symmetric state. Not destroyed — Axiom R 

holds — but returned to a configuration the new now cannot 

access. New break. New stars. New fusion. New records. New 

awareness. No memory of the previous cycle. 

The loop is: break → energy → records → accumulation → 

drift → door → break. It is not a metaphor. It is observed 

astrophysics at every stage except Stage 6, which is AP04 and 

carries KS-L0.1. 
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7 — Why α Cannot Be Derived From 

Within 

The camera cannot photograph its own lens. AP06 says this; 

AP16 says this; the 420 Code has stated it since the 

beginning. But the body of work never said why. Now it can. 

The now — the actualisation state at this moment, in this 

universe, on this side of the door — is the splinter. The entire 

observable universe is the +1×ε. The energy budget we 

observe, the physics we derive, the constants we measure — 

all of it is the leak through the crack. α is the size of the crack. 

To derive the size of the crack from inside the crack, you 

would need to see both sides simultaneously — the full 1:1 and 

the ε that broke it. But seeing both sides simultaneously would 

mean the break never happened, and if the break never 

happened there is no observer to do the seeing. 

This is not an epistemic limitation. It is not that we lack 

instruments or mathematics or time. It is structural. The break 

creates the observer; the observer exists only inside the break. 

The break’s size — α — encodes the ratio between what 

leaked through and what stayed behind, and that ratio is a 

property of the whole, while the observer has access only to 

the part. α = 1/137.036 is not a number waiting to be derived. 

It is the address of the room you are standing in. You cannot 

read the address from inside the room; you would have to step 
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outside, but outside the room is the unbroken mirror, and in 

the unbroken mirror there is no you. 

This addresses the α-derivation debt (AP04-D3) — not by 

deriving α, but by providing the structural argument for why it 

cannot be derived from within. The debt may not be unpaid. 

The debt may be unpayable, and if this argument holds, the 

unpayability is itself a result. KS-41.4 guards against the 

possibility that a self-referential derivation circumvents the 

argument. 
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8 — The Structural Impossibility of 

Complete Knowledge 

A system that can know everything has no reason to record 

anything. Recording requires uncertainty; uncertainty requires 

incomplete information; incomplete information requires the 

structural impossibility of seeing both sides of the break at 

once. In information-theoretic terms, a system with complete 

knowledge has zero observational entropy — zero capacity to 

be surprised, zero capacity to distinguish a new state from a 

known one. Such a system cannot write new records, because 

writing a record is encountering a distinction not already in 

the pile. Axiom R requires records to accumulate; zero-entropy 

systems cannot accumulate. The axiom demands incomplete 

knowledge. 

If the now could access every record from every previous cycle 

— if the door were a window — the break would carry no 

novelty. Every actualisation event would be a repetition, every 

record a copy, and irreversible accumulation of copies is just 

the same thing piling up forever, with no surprise and no new 

information. The system stalls. The mystery is not a failure of 

knowledge; the mystery is Axiom B — the break creates the 

unknown by being the unknown. Every cycle begins fresh, not 

because the previous records were destroyed, but because 

they are on the other side of the door, structurally inaccessible 

to the new now. This is the structural reason the universe is 
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interesting. The alternative — complete knowledge, total 

transparency across cycles — is a system with no uncertainty, 

no recording, no time, and no awareness. It is the unbroken 

mirror. It is silence. 
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9 — The Resolution 

Draw a large number 9 in the sand. Stand on the south side: it 

is a 9. Walk to the north side: it is a 6. Both readings are 

correct. Both are what is, from where you stand. The 

contradiction exists only if you insist there is a view from 

nowhere — a God’s-eye position from which both observers 

must agree. There is no such position. The break forbids it. 

The assumption of a view from nowhere is the assumption of 

the unbroken mirror: 1:1, perfect symmetry, no position, no 

perspective, no frame. But the break happened. 1:1 + 1×ε. And 

the moment it happened, there was a here and a there, an 

inside and an outside, a south side and a north side. The 9 

and the 6 are the same mark seen from two sides of the 

break. 

This is the resolution problem. Truth, once the break has 

occurred, is frame-dependent — not relative in the lazy sense, 

but frame-dependent in the structural sense: the break 

creates real, distinct positions, and from each position the 

observation is real and correct. Einstein said it in 1915: the 

laws of physics are the same in every reference frame, but the 

measurements depend on where you stand. Quantum 

mechanics says it differently: the wave function is the 

complete description, but what collapses depends on who 

measures. The unification problem — that the two theories 

cannot be combined — is a resolution problem. They are not 
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contradicting each other; they are reading the same structure 

from opposite sides of the break. Quantum mechanics reads 

from inside the splinter (discrete, probabilistic, observer-

dependent); general relativity reads from the bulk (continuous, 

geometric, frame-dependent). Same 9. Different sides of the 

sand. 

Now the ethic. Every thermodynamic process is deterministic 

at the statistical level: heat flows from hot to cold, entropy 

increases, particles follow forces. These processes live in the 

twenty dark channels — symmetric, predictable, the unbroken 

mirror doing what it does. The splinter — the +1×ε — carries 

something the twenty channels do not: asymmetry. And 

asymmetry brings a capacity no symmetric process possesses 

— the capacity to couple irrationally, to act against the 

thermodynamic gradient. To choose. 

Choice is irrational coupling capacity. That is not a metaphor. 

A rock falls because gravity couples it to the Earth — the 

coupling is rational, it follows the force law every time. A 

person can pick up the rock and throw it upward; that act is 

irrational — it opposes the gradient, spends energy against 

the natural flow, and no force law compels it. The person 

chose. As far as the axioms can determine, only beings of 

sufficient record-complexity — humans demonstrably — and 

the universe itself possess this capacity; everything else is 

thermodynamics. This is the mechanism that allows both 

kindness and cruelty. The capacity to break from deterministic 
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coupling is the same capacity whether used to help or to 

harm. A rock cannot be kind. A rock cannot be cruel. Both 

require ε; both require the irrational break from the 

thermodynamic script. You do not get one without the other. 

“Don’t be a cunt. Be kind.” is an ethic — not a law of physics — 

because the axiom permits either direction. The ε that lets you 

help is the same ε that lets you hurt; physics does not prefer 

one direction. The bare axiom does not prefer a direction — 

but the structure does. The one interior is the structural claim 

the body of work carries at KS-ID.1 — its formalisation is the 

reopened debt D-ID.1 — that the break produces one interior, 

not many, so harming another window is harming the interior 

you are. The ethic is structurally forced once the one-interior 

identity holds. This paper reads the splinter alone, where 

physics is direction-neutral; AP43 §9 reads the splinter under 

the one interior, where the direction is forced — the same 

ethic at two registers, not two verdicts. The ethic lives in the 

splinter because only the splinter can choose; the structure 

does not remove the choice, it determines which choice 

coheres. And the resolution problem tells you why people are 

cunts: they are standing on one side of the 9, seeing it 

correctly from their frame, and refusing to walk to the other 

side. The ethical failure is not being wrong — you can be 

entirely right about the 9 and still be a cunt about it. The 

ethical failure is refusing to acknowledge that another frame 

exists. The most fundamental act of kindness is the 

willingness to walk around the number in the sand. 
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The axiom said 1 = 1 + 1×ε. That is both an irrational statement 

and a true one: the whole equals the whole plus a crack; the 

mirror is unbroken and broken simultaneously. Read from one 

side, the mirror holds; read from the other, the splinter exists. 

Both are true. Both are the same axiom. The resolution 

depends on where you stand. Truth is a resolution problem — 

the deepest structural consequence of the break. It is why 

physics has two theories that both work and cannot be unified, 

why two people can disagree and both be right, and why the 

ethic is necessary: because correctness alone is not enough. 

You also have to be willing to see the other side. 
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10 — Kill Switches 

10.1 — KS-41.1 — Visible fraction 

Claim. The visible fraction of the total energy density is 1/21 ≈ 

4.76% — one electromagnetic channel out of twenty-one. 

Test. The observed visible fraction (≈4.86%; Planck 2018, see 

AP42 §3.4) must match 1/21. A measured visible fraction 

inconsistent with 1/21 (beyond the channel-to-density 

mapping in KS-41.5) falsifies the count. 

Status. LIVE — EMPIRICAL. 1/21 = 4.76% against an 

observed ≈4.86%. 

Recovery. A small mismatch localises to the channel-to-

density mapping (KS-41.5) rather than the channel count; a 

large mismatch falsifies the channel identification of the 

visible sector. 

10.2 — KS-41.2 — Fusion as instantiation 

Claim. Proton–proton fusion instantiates 1:1 + 1×ε: the mass 

deficit is ε expressed as energy. 

Test. Mass–energy equivalence (E = mc²) in the fusion mass 

deficit — effectively closed by a century of nuclear physics; 

listed for completeness. 



205 

Status. LIVE — EMPIRICAL. 

Recovery. Not applicable in practice — a failure here would 

contradict established nuclear physics. 

10.3 — KS-41.3 — Loop topology 

Claim. The loop closes: the black-hole interior is a new 

expanding geometry (the door, Stage 6). 

Test. Inherits KS-L0.1 (AP04). The identification of the 

interior with a new geometry is required for closure. 

Status. LIVE. Conjectural, guarded by AP04’s switch. 

Recovery. If the loop does not close, Stages 1–5 survive intact 

as observed astrophysics; only the cyclic reading falls. 

10.4 — KS-41.4 — α underivability 

Claim. α cannot be derived from within the splinter; the 

within-the-system underivability is structural. 

Test. Exhibit a self-referential derivation of α from inside the 

broken system that circumvents the within-the-splinter 

argument. 

Status. LIVE — HARD. The argument addresses AP04-D3 

without formally closing it. 
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Recovery. A successful self-referential derivation would close 

AP04-D3 directly and retire this switch — a positive outcome, 

not a collapse. 

10.5 — KS-41.5 — Channel-to-density mapping 

Claim. The twenty-one channels map linearly to the energy 

partition: one channel = 1/21 of the budget. 

Test. If channels contribute unequally to the energy budget — 

a nonlinear channel-to-density mapping — the predicted 

fraction changes. 

Status. LIVE — STRUCTURAL. 

Recovery. A nonlinear mapping would replace the simple 1/21 

count with a weighted partition, preserving the channel 

mechanism while revising the numbers. 

10.6 — KS-41.6 — Dark matter as un-actualised 

possibility 

Claim. Dark matter is the unbroken symmetric channels, not a 

particle species. 

Test. If dark-matter particles are discovered (LHC, direct 

detection, astrophysical signatures) at the right abundance, 

the identification fails. 
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Status. LIVE — EMPIRICAL. 

Recovery. A confirmed particle detection falsifies the dark-

as-symmetry reading; the channel count for the visible sector 

would survive but the dark-sector identification would not. 

10.7 — KS-41.7 — Present-tense Big Bang 

Claim. Fusion is the ongoing break; the Big Bang is present 

tense, not a single past event. 

Test. Show that stellar fusion is not structurally the same 

process as the originating break. 

Status. LIVE — STRUCTURAL. 

Recovery. A structural disanalogy would narrow the claim to a 

metaphor rather than an identity. 

10.8 — KS-41.8 — Holographic splinter 

Claim. The splinter reproduces the full architecture because 

the axiom is scale-invariant (the self-similarity property). 

Test. Show that the axiom carries a preferred scale, or that a 

fragment containing one break fails to reproduce the 

architecture. (This is the self-similarity, not the Bekenstein–

Hawking area-entropy bound.) 

Status. LIVE — STRUCTURAL. 
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Recovery. A preferred scale would break the holographic 

property; the area-entropy bound, which requires further 

structure (AP14, the Planck scale), is not claimed here and is 

unaffected. 

10.9 — KS-41.9 — Frame-dependence from the 

break 

Claim. Truth is frame-dependent because the break creates 

frames; no view from nowhere is constructible from within. 

Test. Construct a frame-independent observation from within 

the broken system — a view from nowhere from inside the 

splinter. 

Status. LIVE — STRUCTURAL. If such a construction exists, 

section 9 falls. 

Recovery. A successful construction would collapse the 

frame-dependence reading and, with it, the structural 

grounding of the ethic in section 9. 
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11 — What This Establishes and What 

Remains Open 

11.1 — What this paper closes 

It establishes the structural identification of the visible 

universe as one electromagnetic channel out of twenty-one 

(the 5% as a count), the dark sector as the twenty unbroken 

symmetric channels, the holographic self-similarity of the 

splinter, fusion as the ongoing break, and gravity as its pacing 

mechanism. These are structural, not conjectural. 

11.2 — What this paper does not close 

It does not derive the internal dark-sector split (D44; 

addressed in AP42). It does not close the loop through the 

door (Stage 6 is conjectural, AP04, KS-L0.1). It does not 

formally derive the area-entropy bound (only the self-

similarity), nor does it formally close AP04-D3 — it argues 

structurally for the unpayability of deriving α from within. 

11.3 — Items held open without claiming debt 

status 

The fusion reactor geometry (D45) and the cross-cycle record 

persistence reconciliation (D46) are real and live, named for 

honesty about scope, not as commitments to closure. 
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11.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the dark-sector-as-

process position lives in Ø Predictions (its dark-sector 

chapters: dark matter as process, the dark-sector partition). 

The terminal-ethic grounding (section 9) has its philosophical-

register treatment in the Ø Models. AP41 is the formal-register 

origin of the dark-sector channel identification and the frame-

dependence argument. 

11.5 — Structural relationships to subsequent 

work 

AP42 (The Clock) derives the internal split this paper owes 

(D44) via τ = (6/21) × t_H. AP04 (The Loop Hypothesis) carries 

the loop-closure step (Stage 6). The dark-sector partition is 

read consistently across AP29, AP41, and AP42. 

11.6 — The 420 Code placement 

AP41 is a chapter of Notebook VI (Cosmology), the dark-

sector and loop chapter, drawing the channel count from 

AP28 (on AP10’s three dimensions) and feeding the split to 

AP42. 
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11.7 — How the 420 Code reads now 

With AP41 in place, the body of work reads the dark sector as 

unbroken symmetry rather than missing matter, the visible 5% 

as a channel count, and the loop as observed astrophysics 

with one conjectural step. The most important open debt (the 

internal partition) is handed to AP42. 

11.8 — The closing 

AP41 identifies the physical instantiation of the governing 

axiom. Two numbers — α and 1/21 — answer two different 

questions about the same break. The visible universe is one 

electromagnetic channel out of twenty-one; the observed 5% 

is a count. The splinter reproduces the full architecture 

because the axiom has no scale. Every star is the break 

happening now; every black hole is the door; the loop is 

observed astrophysics with one conjectural step. Truth is 

frame-dependent because the break creates frames, and the 

ethic is grounded in the same mechanism: the capacity to 

choose is the capacity to couple irrationally, and that capacity 

permits both kindness and cruelty. The most fundamental act 

of kindness is the willingness to walk around the number in 

the sand. 
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Claim Summary 

STRUCTURAL (DERIVED). The visible fraction 1/21 ≈ 4.76% 

as a channel count (section 1; count from AP28 on AP10’s 

three dimensions). The dark sector as the twenty unbroken 

symmetric channels; the total dark fraction 20/21 ≈ 95.24% 

(section 2). The holographic self-similarity of the splinter from 

the scale-invariance of the axiom (section 3). Gravity as the 

pacing mechanism of the break (section 5). 

IDENTIFICATION. Fusion as the instantiation of 1:1 + 1×ε; the 

Big Bang in the present tense (section 4). 

STRUCTURAL / CONJECTURAL. The seven-stage loop — 

Stages 1–5 observed astrophysics, Stage 6 (the door) 

conjectural (AP04, KS-L0.1), Stage 7 interpretation (section 6). 

STRUCTURAL ARGUMENT / INTERPRETATION. Why α 

cannot be derived from within (section 7, addresses AP04-D3 

without closing it); the structural impossibility of complete 

knowledge (section 8); frame-dependence and the grounding 

of the ethic (section 9). 

OPEN DEBT. The internal dark-sector partition (D44, 

addressed in AP42); the fusion reactor geometry (D45); cross-

cycle record persistence (D46). 

FALSIFICATION REGISTER. KS-41.1 (visible fraction, 

EMPIRICAL), KS-41.2 (fusion as instantiation, EMPIRICAL), 
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KS-41.3 (loop topology, inherits KS-L0.1), KS-41.4 (α 

underivability, HARD), KS-41.5 (channel-to-density mapping, 

STRUCTURAL), KS-41.6 (dark matter as un-actualised 

possibility, EMPIRICAL), KS-41.7 (present-tense Big Bang, 

STRUCTURAL), KS-41.8 (holographic splinter, STRUCTURAL), 

KS-41.9 (frame-dependence, STRUCTURAL). 
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Conditionality Footer 

Dependencies 

AP03 (c), AP06 (α), AP10 (three dimensions), AP28 (the 

twenty-one-channel count; gravity holds all twenty-one — the 

hierarchy as a count), AP24 (the six faces), AP29 (awareness), 

AP30 (mass as resistance). The loop-closure step depends on 

AP04; the internal split is derived in AP42. 

Dependents 

AP42 (uses the channel count and the visible-channel 

identification, and derives the split this paper owes). The 420 

Code’s dark-sector reading and the frame-dependence/ethic 

grounding. 

Kill switches closed by this paper 

None. KS-41.1–KS-41.9 are introduced and remain live (one 

HARD: KS-41.4; the rest EMPIRICAL or STRUCTURAL). 

Kill switches that remain live 

All nine: KS-41.1 through KS-41.9. KS-41.3 inherits KS-L0.1 

(AP04). 
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Structural debts owed 

D44 (the internal dark-sector partition; addressed in AP42), 

D45 (fusion reactor geometry; open), D46 (cross-cycle record 

persistence; open). 

Items held open without claiming debt status 

The loop-closure step (Stage 6, conjectural, AP04); the α-

underivability argument (structural, not a formal closure of 

AP04-D3); the grounding of the ethic (a structural reading, not 

a physical law). 
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Notation Reference 

ε — the break. The minimum viable splinter; the +1×ε. Always 

Axiom B. 

α — the fine-structure constant, α = 1/137.036 (AP06). The 

coupling strength — the size of the crack. 

1/21 — the channel partition (AP10, AP28). One 

electromagnetic channel out of twenty-one geometric 

channels; the visible fraction (≈ 4.76%). 

10:10 + 1 = 21 — the channel accounting: twenty symmetric 

(dark) channels (the 1:1) plus one broken (electromagnetic) 

channel (the +1×ε). 

20/21 — the total dark fraction (≈ 95.24%); the unbroken 

mirror. 

Mode 0, Mode 1 — matter/mass/resistance (Mode 0) and 

radiation/light/propagation (Mode 1), both reproduced within 

the splinter. 

the door — the black-hole event horizon; Stage 6 of the loop 

(AP04). 

choice — irrational coupling capacity: the capacity to couple 

against the thermodynamic gradient, carried only by the 

splinter. 
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Chapter 5 

The Clock 

Artist’s Proof 42 
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Artist’s Note 

This is Artist’s Proof 42 of The 420 Code, a chapter of 

Notebook VI — Cosmology. The observed energy budget of 

the universe is roughly 69% dark energy, 26% dark matter, 

5% visible matter (Planck 2018). The body of work already 

derives the total dark fraction — 20/21 ≈ 95.24% — from the 

channel count (AP10, AP28, AP41). What it did not derive was 

the internal split between dark matter and dark energy. That 

was Debt D44, the most important open quantitative gap in 

the cosmological sector. This paper addresses it. 

The claim: the 69/26 split is not a partition of channels and 

not a constant of nature. It is a clock reading. Dark matter is 

not a substance — it is a process: the ongoing 

defragmentation of structured records inside black holes 

(AP09’s forgetful functor), still carrying mass-energy, still 

clustering, no longer radiating. Dark energy is not a force — it 

is the reservoir: substrate content that has completed 

defragmentation and returned to the symmetric 1:1 state, the 

condensate at rest. The split measures how far the universe 

has progressed through its current defragmentation cycle. 

One timescale governs it, derived from the axiom system: τ = 

(6/21) × t_H ≈ 3.9 Gyr — the six faces of ε (AP24) over the 

twenty-one coupling channels (AP28), applied to the Hubble 

time. With a constant-feeding approximation this yields dark 
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energy 68.85% (Planck 68.89%), dark matter 26.39% 

(26.07%), visible 4.76% (4.86%) — the two dark fractions 

within 1.3% of measurement, the visible within ≈2%, with zero 

free parameters. The same counting logic that gives AP28 the 

gravitational constant gives this paper the dark sector. The 

central prediction is that the split is epoch-dependent, which 

dissolves the cosmological coincidence problem and is 

observationally testable. Nothing is imported; every number 

traces to a derived result. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the 420 Code 

AP42 is a chapter of Notebook VI (Cosmology). It takes the 

channel count from AP10/AP28 and the visible-channel 

identification and dark-sector reading from AP41, and 

supplies the internal dark-sector split AP41 owes (D44). It 

uses AP09 (defragmentation as the forgetful functor), AP24 

(the six faces of ε), AP04/AP41 (the loop — black holes as 

doors), AP03 (the condensate and substrate stiffness), AP20 

(the substrate clock), AP21 (filamentary structure feeding black 

holes), and AP30 (geometric resistance). 

How to read this paper 

The spine is one derivation: a single timescale τ = (6/21) × t_H, 

fed through a rate equation, yields the three fractions. The 

structural identifications — dark matter as process, dark 

energy as reservoir — carry the reading; the formal blocks (the 

timescale ratio, the rate equation and its convolution solution, 

the result, the epoch table) are preserved verbatim. The 

central prediction is the epoch dependence, and the sharpest 

kill switch is empirical: find a dark-matter particle and the 

mechanism is dead. 
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0 — Dependency and Scope 

0.1 — What this paper does 

The observed late-universe energy budget is approximately 

69% dark energy, 26% dark matter, 5% visible matter (Planck 

2018; the remaining ~0.2% radiation and relativistic neutrinos 

is not part of the late-universe budget addressed here). The 

axioms derive the total dark fraction (20/21 ≈ 95.24%, 

AP10/AP28/AP41) but not the internal split — that is Debt 

D44. This paper addresses D44. The 69/26 split is not a 

partition of channels but a clock reading: dark matter is the 

ongoing defragmentation of records inside black holes; dark 

energy is the reservoir of content that has completed 

defragmentation and returned to the 1:1 state. One derived 

timescale, τ = (6/21) × t_H ≈ 3.9 Gyr, fixes the two dark 

fractions to within 1.3% of Planck and the visible channel to 

≈2%, with no free parameters, and predicts its epoch 

dependence. 

0.2 — Dependencies 

AP04 (the loop — black holes as doors to new cycles), AP06 

(α, the leakage constant), AP09 (defragmentation — the 

forgetful functor U: Mon → Set), AP10 (twenty-one channels, 

three dimensions), AP20 (axioms unconditional — the 

substrate clock), AP21 (filamentary structure — how matter 
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reaches black holes), AP24 (the six faces of ε), AP28 (the 

twenty-one-channel geometry; coupling independence), AP41 

(fusion as ongoing break; the visible-channel identification). It 

does not depend on AP30/AP30a (the proton mass, an 

independent result) or on AP31–AP39 (the ethics chain; no 

ethical claims are made). 

0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). The fully-

defragmented state is the symmetric 1:1 — the unbroken 

mirror, the condensate at rest. Dark energy is the substrate 

returned to σ-symmetry; it does not cluster because it has no 

residual structure. 

Axiom B (Break — the unique break ε). Defragmentation 

reverses the break: structured records (carrying 1×ε structure) 

dissolve back toward 1:1. The visible channel is the +1×ε; the 

dark sector is the symmetric remainder. 

Axiom R (Record — monotone accumulation). Records 

persist (the information survives the forgetful functor) but their 

causal order dissolves. The Hubble time is the total 

actualisation budget of the substrate (AP20) — the clock 

against which defragmentation is timed. 

Axiom C (Constraint — locality; finite propagation speed 

c). The σ-boundary (the event horizon) closes the 
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electromagnetic channel for in-transit content, which is why 

dark matter responds to gravity but not to light. 

0.4 — Epistemic status per section 

1 (Three components). STRUCTURAL IDENTIFICATION. 

Visible = 1/21 (derived); dark energy = completed reservoir; 

dark matter = in-transit process. 

2 (Mechanism). STRUCTURAL. Defragmentation (AP09) and 

the two populations; the cosmological-constant and dark-

matter property lists follow from the 1:1 rest state and the 

residual-structure transit state. 

3 (Derivation). DERIVED. The timescale ratio τ/t_H = 6/21, 

the rate equation, the constant-feeding result (the two dark 

fractions to within 1.3% of Planck, the visible to ≈2%). 

4 (Epoch dependence). PREDICTION. The split as a function 

of epoch; the dissolution of the coincidence problem; the 

DESI DR2 confrontation and the effective equation of state 

w_eff(z) (4.3); the ΛCDM comparison (KS-42.2). 

5 (Derivation of τ). DERIVED. Why 6/21 (six faces / twenty-

one channels); the same counting logic as AP28; the meaning 

of 3.9 Gyr. 

6 (Dark-matter particles). EMPIRICAL. The sharpest test 

(KS-42.1). 



227 

7 (What this does not do). SCOPE. The formation-history 

convolution (D48), the equation of state (KS-42.4), 

substructure, and the full closure of D44. 

0.5 — Kill switch summary 

KS-42.1 (Dark-matter particle detection). LIVE — 

EMPIRICAL. A detected particle at the right abundance 

falsifies the mechanism. 

KS-42.2 (Epoch dependence). LIVE — EMPIRICAL. The 

predicted dark-sector composition at each epoch must match 

(the key observable is the growth rate σ₈(z)). 

KS-42.3 (Defragmentation timescale derivation). LIVE — 

STRUCTURAL. The τ = (6/21) × t_H derivation rests on one 

face-erasure as the atomic unit of defragmentation work. 

KS-42.4 (Equation of state). LIVE — EMPIRICAL. Dark 

energy’s intrinsic equation of state is w = −1 (the substrate at 

rest); the effective w_eff(z) inferred under a non-interacting 

analysis is predicted to be phantom (w_eff ≤ −1) in the past, 

relaxing toward −1 today (wₐ < 0). The model is under tension 

if w₀ settles firmly above −1, and killed outright only if w is 

non-evolving or evolves the wrong way (4.3). 

KS-42.5 (Constant feeding rate). LIVE — STRUCTURAL. The 

section-3 derivation assumes a constant black-hole feeding 

rate. 
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KS-42.6 (Timescale ratio derivation). LIVE — EMPIRICAL. 

The dark-sector timescale ratio τ/t_H = 6/21 (six faces over 

twenty-one channels); if the ratio that fits the observed split 

departs from 6/21 beyond the formation-history correction, the 

ratio derivation fails. 

0.6 — Structural debts owed 

D44 (Dark-sector partition) — ADDRESSED. The 

mechanism is proposed, the timescale derived, the epoch 

dependence predicted, the two dark fractions fixed to within 

1.3% of Planck, the visible to ≈2%. Fully closing D44 requires 

the formation-history convolution (D48) and observational 

confirmation of the epoch dependence (KS-42.2). 

D47 (Defragmentation timescale) — CLOSED (conditional 

on KS-42.3). τ = (6/21) × t_H, derived from the ratio of faces 

(AP24) to channels (AP28). If face-erasure is not the correct 

atomic unit (KS-42.3), the derivation fails and D47 reopens. 

D48 (Formation-history convolution) — OPENED. The 

constant-feeding model is a first approximation; the exact 

prediction requires convolution with the observed cosmic 

black-hole formation history (an astrophysical computation 

using AP21 plus empirical star-formation data). The 1.2% dark-

matter error is attributed to this approximation. The same 

convolution sets the feeding-rate history that governs the late-

time behaviour of the effective equation of state w_eff(z) 
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(section 4.3): the constant-feeding model gives a phantom 

w_eff ≤ −1 asymptoting to −1, and only a declining feeding rate 

at late times would let w_eff cross to the w₀ > −1 side DESI’s 

central value prefers. Deriving that history is what would turn 

AP42’s phantom-past sign match into a quantitative w₀wₐ 

contour fit — or confirm the tension. 

0.7 — Items held open without claiming debt 

status 

The equation of state w = −1 (KS-42.4) follows from the rest-

state reading but is not formally derived from the axioms. 

Dark-matter substructure (halos, density profiles) requires the 

detailed defragmentation dynamics, not computed here. 

These are scope boundaries, named for honesty. 

0.8 — Structural relationships 

AP41 (The Loop). Identifies the visible channel and reads the 

dark sector as unbroken symmetry; owes the internal split 

(D44). AP42 supplies it. The dark-sector partition is read 

consistently across AP29, AP41, and AP42 — one partition 

under different ordering and rounding (5/26/69, 1/21 + 20/21, 

69/26/5). 

AP09 (The Forgetful Functor). Defragmentation as U: Mon 

→ Set — the underlying elements survive while the monoid 

composition dissolves. The mechanism of the dark sector. 
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AP24 (The Residual). The six faces of ε — the numerator of 

the timescale ratio. Defragmentation erases six independent 

readings. 

AP28 (The Constant). The twenty-one independent channels 

— the denominator. The same counting logic that gives α_G = 

α_em²¹ (up to the geometric factor 1 + 1/π; AP28) gives τ/t_H = 

6/21. 

AP03 (The Ratio). The condensate and why the rest state 

exerts negative pressure and does not dilute. The substrate 

stiffness itself — λ ≈ 2.15 × 10⁴⁶, the unique constant with 

dimensions of energy per length — is established in AP15 (see 

AP21). 

AP20 (The Proof). The Hubble time as the total actualisation 

budget of the substrate — the clock against which 

defragmentation is timed. 

AP21 (The Web). Filamentary structure — how matter reaches 

black holes; the input to the formation-history convolution 

(D48). 
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1 — The Three Components 

You already know the total dark fraction: 20/21 ≈ 95.24%. You 

have watched it derived. But what is inside that 95%? What 

splits it into 68 and 27? 

1.1 — Visible matter: the open channel 

1/21 of the total energy budget — the single electromagnetic 

channel where records are actively being written. Matter that 

interacts with light. The crack still cracking. Predicted: 4.76%. 

Observed: 4.86% (Planck 2018). Derived: AP10 gives twenty-

one channels, AP28 proves their independence, AP41 

identifies one as the visible channel. The match to observation 

is structural. 

1.2 — Dark energy: the completed reservoir 

Substrate content in the twenty dark channels that has fully 

returned to the 1:1 symmetric state. No residual structure. No 

clustering. No interaction except gravitational, through the 

background metric. Pure potential. The unbroken mirror. Dark 

energy is Mode 0 at rest — the condensate (AP03) in its 

equilibrium configuration. It exerts negative pressure because 

the 1:1 state resists disturbance (the substrate is 

extraordinarily stiff, λ ≈ 2.15 × 10⁴⁶; AP15). It does not dilute 
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with expansion because it is a property of the substrate itself, 

not of the matter on it. 

1.3 — Dark matter: the process 

Substrate content in the twenty dark channels that is still 

defragmenting — still losing structure, still transitioning from 

broken (1×ε) back toward symmetric (1:1). The content 

gravitates because it still carries mass-energy. It clusters 

because it retains geometric structure during the transition. It 

does not interact electromagnetically because the 

electromagnetic channel has already closed for this content — 

the coupling to the visible channel was severed when the 

content crossed a σ-boundary (an event horizon). Dark matter 

is not a particle. It is matter in transit. The 27% is not a noun. 

It is a verb. And once you see it as a verb, the question 

changes: you stop asking what dark matter is made of and 

start asking how far along the processing is. 
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2 — The Mechanism 

Here is the claim. Read it slowly, because if it holds, the most 

expensive particle search in human history is looking for 

something that does not exist. 

2.1 — What is defragmentation? 

AP09 establishes defragmentation: at the loop point (the 

black-hole interior), records are stripped of their causal order. 

The forgetful functor U: Mon → Set preserves the underlying 

elements while dissolving the monoid composition. The 

information content survives but the structure — the 

relationships, the ordering, the causal web — dissolves. AP04 

and AP41 establish the loop: matter enters a black hole, 

crosses the Planck surface, and re-emerges as the seed of a 

new expansion. But the crossing is not instantaneous. The 

dissolution of structure takes time. A bound state with 1836 

units of geometric resistance (AP30) does not defragment in 

a Planck time. The more structured the record, the longer the 

processing. 

2.2 — The two populations 

At any given cosmic epoch, the twenty dark channels contain 

two populations. Still processing: records that entered black 

holes recently enough that defragmentation is not complete — 
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these retain residual structure, they cluster, they appear as 

dark matter. Fully processed: records that entered long 

enough ago that defragmentation is complete — these have 

returned to the 1:1 state, they do not cluster, they appear as 

dark energy. The boundary between the two is not sharp; it is a 

continuous exponential process. But the characteristic 

timescale τ divides the populations: content that entered 

more than ~τ ago is mostly processed; content that entered 

less than ~τ ago is mostly still in transit. 

2.3 — Why the processed content behaves as 

dark energy 

Once defragmentation is complete, the content is in the 1:1 

symmetric state — the unbroken vacuum. This state has the 

properties of a cosmological constant: it is spatially uniform 

(the 1:1 has no preferred direction), it does not dilute with 

expansion (it is a property of the substrate, not of objects on it 

— AP03), it exerts negative pressure (the substrate resists 

deformation — λ is large), and it does not cluster (no residual 

structure to source gravitational attraction). The dark energy is 

not a mysterious force. It is the substrate in its rest state. It 

grows over cosmic time because more and more content 

completes defragmentation. If you have followed the 1:1 

through the 420 Code — the unbroken mirror, the symmetric 

ground state — you already know what this rest state is. It is 

where the substrate wants to be. 
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2.4 — Why the in-transit content behaves as 

dark matter 

During defragmentation, the content retains partial structure: 

it has mass-energy (the geometric resistance is not yet fully 

dissolved), it clusters gravitationally (residual structure 

sources gravitational attraction through Mode 0), it does not 

emit or absorb light (the electromagnetic channel is closed — 

the content is behind a σ-boundary), and it responds to gravity 

but not to electromagnetism. These are exactly the observed 

properties of dark matter. The axioms produce them from one 

mechanism — incomplete defragmentation — without 

introducing new particles, new forces, or new fields. You are 

not being asked to believe in a new substance. You are being 

asked to recognise a process you have already seen: the break 

dissolving back into the mirror. 
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3 — The Derivation 

3.1 — The defragmentation timescale from {S, 

B, R, C} 

The defragmentation timescale is not a free parameter. It is 

derived from the axiom system. Step 1: AP24 establishes that 

the break ε has exactly six independent scalar readings — six 

faces: G (geometry), c (propagation), α_em (coupling), m_e 

(mass), the stiffness ratio (fabric), and time (direction). No 

seventh face exists (KS-R.8a). To fully defragment a record is 

to dissolve all six face-structures; each face is an independent 

reading of ε, so each must be independently erased. Step 2: 

AP28 establishes that the arena has twenty-one independent 

coupling channels: six faces × three spatial dimensions = 

eighteen face-projections, plus three actualisation couplings. 

The channels are independent (AP28 Proposition 2). Step 3: 

the atomic unit of defragmentation work is the erasure of one 

face — not one face-projection (face × dimension), and not 

one face × one actualisation coupling. One face. The face is 

the structural unit because defragmentation reverses the 

break, and the break has six independent readings (AP24 

Proposition 1), not eighteen projections. Step 4: there are six 

faces to erase; the arena offers twenty-one simultaneous 

processing channels. The fraction of the total actualisation 

budget consumed by defragmentation is therefore: 
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τ / t_H = 6 / 21 = 2 / 7. 

Six faces. Twenty-one channels. The ratio writes itself. No free 

parameters. You can trace every number back to a derived 

result: 6 comes from AP24, 21 comes from AP28, both derived. 

A note on why the Hubble time appears: the Hubble time is 

not merely the age of the universe — it is the total 

actualisation budget of the substrate (AP20). Defragmentation 

occurs within the substrate, not within the black hole as a 

separate system; inside and outside the event horizon are the 

same substrate, measured by the same clock. t_H is the only 

available measure of total elapsed actualisation. 

3.2 — The rate equation 

Let ρ_DM(t) be the record density still defragmenting at 

cosmic time t, and Ṙ(t) the rate at which new record density 

enters black holes. Content enters the defragmenting 

population at rate Ṙ(t) and exits into the fully-processed 

reservoir at rate ρ_DM/τ: 

dρ_DM/dt = Ṙ(t) − ρ_DM/τ. 

This is a standard linear ODE. The solution is a convolution: 

ρ_DM(t) = ∫₀ᵗ Ṙ(t′) × e^(−(t−t′)/τ) dt′. Each parcel of record 

density that entered at time t′ has been defragmenting for 

duration (t − t′); the exponential kernel gives the fraction still 

in process after that duration. 
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3.3 — Constant feeding rate approximation 

First approximation: Ṙ(t) = Ṙ₀ (constant) — black holes have 

been ingesting matter at a roughly constant rate over cosmic 

history. Then ρ_DM(t) = Ṙ₀ τ (1 − e^(−t/τ)). The total dark 

density created over time t is ρ_dark = Ṙ₀ t. The dark-matter 

fraction of the dark sector is f_DM = (τ/t)(1 − e^(−t/τ)), and the 

ratio R = f_DE / f_DM is R(t) = [1 − (τ/t)(1 − e^(−t/τ))] / [(τ/t)(1 − 

e^(−t/τ))]. 

3.4 — The result 

At the present epoch (t = t_H), with τ/t_H = 6/21: e^(−21/6) = 

e^(−3.5) ≈ 0.03020. f_DM = (6/21)(1 − 0.03020) = 

(6/21)(0.96980) = 0.27709. The dark-matter fraction of the 

dark sector is 27.71%; the dark-energy fraction is 72.29%. 

Applied to the total budget (dark sector = 20/21): 

Dark energy: 0.7229 × 20/21 = 68.85%. Observed (Planck 

2018): 68.89%. Error: −0.06%. 

Dark matter: 0.2771 × 20/21 = 26.39%. Observed (Planck 

2018): 26.07%. Error: +1.22%. 

Visible: 1/21 = 4.76%. Observed (Planck 2018): 4.86%. Error: 

−2.02%. 

DE/DM ratio: Model: 2.609. Planck 2018: 2.643. Discrepancy: 

1.27%. 
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The two dark fractions within 1.3% of Planck 2018, the visible 

channel within ≈2%. The comparison value 4.86 is the Planck 

2018 late-universe budget net of radiation and relativistic 

neutrinos (100 − 68.89 − 26.07 − 0.18 ≈ 4.86). Zero free 

parameters. The only inputs are 6 (faces, AP24), 21 (channels, 

AP28), and the exponential decay model (AP09) — all three 

derived. Sit with that. Three numbers that cosmologists have 

spent decades measuring with billion-dollar satellites, 

predicted from a ratio of two integers — six faces divided by 

twenty-one channels — and an exponential. No fitting, no 

tuning. The clock reads itself. For comparison, AP28 derives 

the gravitational constant G to 0.69%; this paper derives the 

dark-sector partition to 1.2%. Same axioms. Same ε. 
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4 — The Epoch Dependence 

This is the central prediction of the paper. If you take nothing 

else from AP42, take this: the 69/26 split is not a constant. It 

is a snapshot. At different cosmic epochs the ratio is different 

— because the universe has been defragmenting for a 

different amount of time. The model predicts the dark-sector 

composition at every epoch: 

z ≈ 5 (1.2 Gyr): DE 13.1%, DM 82.1%, Vis 4.8%, DE/DM 0.16. 

z ≈ 2 (3.3 Gyr): DE 30.7%, DM 64.5%, Vis 4.8%, DE/DM 0.48. 

z ≈ 1 (5.9 Gyr): DE 45.8%, DM 49.4%, Vis 4.8%, DE/DM 0.93. 

z ≈ 0.5 (8.6 Gyr): DE 56.5%, DM 38.7%, Vis 4.8%, DE/DM 1.46. 

z = 0, now (13.8 Gyr): DE 68.85%, DM 26.39%, Vis 4.76%, 

DE/DM 2.609. 

The crossover — the epoch at which dark energy first exceeds 

dark matter — occurs at t ≈ 6.3 Gyr, corresponding to z ≈ 0.9. 

4.1 — The coincidence problem dissolves 

A persistent puzzle in cosmology: why are we living at the 

epoch where dark energy has only recently come to dominate? 

In ΛCDM this is a coincidence — there is no structural reason 

why the cosmological constant should be comparable to the 
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matter density at this particular moment. In the 

defragmentation model there is no coincidence. The ratio 

changes continuously as defragmentation proceeds: dark 

matter dominated early (most content was still in process), 

dark energy dominates late (most content has completed 

processing). You are living at an unremarkable point on a 

monotonic curve. There is nothing special about z = 0 except 

that this is when you happen to be reading the clock. 

4.2 — Comparison with ΛCDM 

In standard ΛCDM, dark matter dilutes as (1+z)³ while dark 

energy density is constant; the DE = DM crossover occurs at z 

≈ 0.38. In the defragmentation model, dark matter is being 

actively converted into dark energy through defragmentation; 

the crossover occurs at z ≈ 0.9 in the constant-feeding 

approximation. These differ. The defragmentation model 

predicts more dark matter at high redshift than ΛCDM, 

because it has a conversion mechanism ΛCDM lacks. This is 

observationally testable: precision measurements of the dark-

matter fraction at z > 1 (weak lensing, BAO, CMB lensing) can 

distinguish the two models. This is flagged as KS-42.2. 

ΛCDM is itself now under observational strain, and in a 

direction this model predicted. DESI DR2 (2025), combining 

three years of BAO with CMB and Type Ia supernovae, 

disfavours a constant Λ against an evolving dark energy (the 

w₀wₐCDM parameterisation) at 2.8–4.2σ depending on the 
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supernova sample (2.8σ Pantheon+, 3.8σ Union3, 4.2σ DESY5; 

a principled combination of BAO and CMB alone gives 3.1σ), 

with the data preferring w₀ > −1 and wₐ < 0 — the quintom-B 

region, in which the equation of state was phantom (w < −1) in 

the past and quintessence-like (w > −1) today, with a phantom 

crossing near z ≈ 0.4–0.5. The best-fit point for the 

DESI+CMB+Pantheon+ combination sits near w₀ ≈ −0.84, wₐ 

≈ −0.62. At least one analysis additionally reports a hint of a 

late-time interaction between dark energy and matter. 

This cuts both ways for AP42, and honesty requires naming 

both. In support: an evolving dark sector with a late-time 

matter–dark-energy interaction is precisely this paper’s 

mechanism — dark matter (defragmentation in progress) is 

continuously converted into dark energy (the completed 1:1 

reservoir). The coincidence-problem dissolution of section 4.1 

lands in a far friendlier observational climate than “Planck 

2018, ΛCDM” implies; the data have moved toward the kind of 

universe the defragmentation clock describes. In tension: the 

model’s effective equation of state is phantom in the past 

relaxing toward −1 (section 4.3), which matches DESI’s 

phantom-anchored early constraint and the wₐ < 0 trend but 

not, in the constant-feeding approximation, the present-day 

w₀ > −1 the late-universe data prefer. Whether that present-

day crossing can be reached is owed to the feeding-rate 

history (D48), and is a live tension meanwhile. That 

confrontation is section 4.3 and the sharpened KS-42.2 and 

KS-42.4. 
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4.3 — The effective equation of state 

DESI measures an effective equation of state under a non-

interacting analysis: it fits w₀wₐCDM, in which the dark-energy 

density is assumed to evolve only through its own equation of 

state, with no source term. The defragmentation model is not 

that model — it is an interacting one, in which the dark-energy 

reservoir is continuously sourced by completed 

defragmentation. The two equations of state must therefore 

be distinguished, and the distinction is the prediction. 

Intrinsically, each completed unit of reservoir is the substrate 

at rest: spatially uniform, non-diluting, negative-pressure — a 

cosmological-constant element with w = −1. But the reservoir 

as a whole is sourced. Its density does not merely fail to 

dilute; it grows, because content is continuously injected as 

defragmentation completes (section 1.2). An observer who fits 

a non-interacting model to a growing reservoir omits the 

source term, and the omission has a definite sign. From the 

continuity equation ρ̇ = −3H(1 + w)ρ, the inferred equation of 

state is 1 + w_eff = −ρ̇_DE / (3Hρ_DE). With the reservoir 

growing, ρ̇_DE > 0, so 1 + w_eff < 0: the inferred w_eff is below 

−1. A sourced, growing reservoir whose intrinsic state is w = −1 

is read by the standard analysis as phantom. 

This is not a defect; it is the section-4 epoch dependence 

written in the w-parameterisation, and it must be stated with 

its real limit. At early times the conversion rate is high relative 
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to the small reservoir, ρ̇_DE/ρ_DE is large, and w_eff sits well 

below −1 — the phantom regime DESI’s CMB-anchored early-

universe constraint prefers. As conversion saturates toward 

the present — most of the dark-sector content already 

completed — ρ̇_DE/ρ_DE shrinks and w_eff rises back toward 

−1 from below. The model therefore robustly predicts a 

phantom past (w_eff well below −1) relaxing toward −1 today, 

which matches DESI’s phantom-anchored early constraint and 

the rising trend wₐ < 0. 

What the model does not do, in the constant-feeding 

approximation, is deliver a present-day crossing to w₀ > −1. A 

growing, non-diluting reservoir keeps ρ̇_DE > 0, so 1 + w_eff = 

−ρ̇_DE/(3Hρ_DE) < 0 at all times: w_eff stays ≤ −1 throughout, 

asymptoting to −1 rather than crossing it. Reaching the 

quintessence side that DESI’s central value (w₀ ≈ −0.84) 

prefers would require the reservoir density to decline at late 

times — the feeding rate falling faster than replenishment — 

which is exactly the feeding-rate history the constant-feeding 

model omits (D48). The match is therefore directional and 

bounded: the phantom past and the sign of wₐ are predicted 

from the same τ = (6/21) × t_H that fixes the partition; the 

present-day w₀, and whether it crosses −1 at all, are owed to 

D48. If the data settle firmly at w₀ > −1, that is a live tension 

for the constant-feeding model, not a confirmation of it — and 

the kill switch (KS-42.4) is written to say so. This is a sign-

structure match on the phantom-past half, not a contour fit, 

and the paper claims no more. 



245 

5 — The Derivation of τ 

The defragmentation timescale is τ = (6/21) × t_H = (6/21) × 

13.8 Gyr ≈ 3.9 Gyr. Here t_H denotes the present cosmic age ≈ 

13.8 Gyr (numerically ≈ 1/H₀ at H₀ ≈ 71); the partition at the 

present epoch depends only on the ratio t/τ = 21/6 and is 

unchanged under either reading. 

5.1 — Why 6/21? 

Matter entering a black hole must have all six face-structures 

of ε erased. Each face is an independent reading of the break 

(AP24 Proposition 1); defragmentation is the dissolution of all 

six readings. The unit of defragmentation work is one face, not 

one face-projection. A face-projection is one face read 

through one spatial dimension; there are eighteen of them (6 

× 3). But the three projections of a single face are not 

independent defragmentation targets — they are three views 

of the same structural reading. When the G-face is erased, it is 

erased across all three spatial dimensions simultaneously. The 

face is the indivisible unit because the break has six 

independent readings (AP24), and defragmentation reverses 

the break. The arena processes through twenty-one channels 

simultaneously (AP28); the channels are independent (AP28 

Proposition 2). Each face-erasure takes 1/21 of the total 

actualisation budget — one channel-share of the total 

processing time. Six faces, twenty-one channels; the 
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defragmentation time is the ratio τ/t_H = 6/21. This is 1:1 + 1×ε 

applied to time: the Hubble time is the full clock (the 1); the 

defragmentation timescale is the 6/21 fraction of it that 

erasing six faces through twenty-one channels consumes. 

5.2 — Why this is the same logic as AP28 

You have seen this before. AP28 asks why the gravitational 

coupling sits ~10⁴⁵ below the electromagnetic, and answers: 

gravity couples through all twenty-one channels 

simultaneously, so α_G = α_em²¹. The hierarchy is a count. This 

paper asks why the dark sector splits 69/26, and answers: 

defragmentation erases six faces through twenty-one 

channels, so τ/t_H = 6/21. The partition is a count. Same 

structure. Same ε. Different question. 

5.3 — What 3.9 Gyr means 

The derived defragmentation timescale τ ≈ 3.9 Gyr is 

comparable to the age of the solar system (4.57 Gyr) and to 

the cosmic age at the peak of star formation (z ≈ 2, ~3.3 Gyr 

after the Big Bang). This is not a coincidence: the 

defragmentation timescale is set by the same structural 

constants that govern the formation of the structures that 

produce black holes. Matter that entered black holes in the 

early universe has had time to fully defragment; matter that 

entered within the last 3.9 billion years is still in process. 
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6 — What Dark Matter Particles Would 

Mean 

If dark-matter particles are discovered — WIMPs, axions, 

sterile neutrinos, or any other species that accounts for the 

observed 27% — the defragmentation mechanism is dead. 

KS-42.1 fires. The argument hands you the weapon: find the 

particle. Conversely, if dark-matter particles are not found 

despite increasingly sensitive searches, the mechanism gains 

confidence. The search has been running for approximately 

forty years with no confirmed detection. The axioms predict 

there will not be one, because there is no particle to find — 

the 27% is not a thing, it is a process. This is the sharpest 

empirical test, and it requires no new experiments, only the 

continuation of those already running (LZ, XENONnT, PandaX, 

ADMX, CASPEr, and successors). Every null result is evidence. 

Every non-detection narrows the space for alternatives. If you 

want to kill this paper, find the particle. 
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7 — What This Does Not Do 

Model the actual black-hole formation history. The 

constant-feeding approximation is a first step; the real history 

(peaked at z ≈ 2, declining since) would modify the predicted 

epoch dependence and tighten the result. The 1.2% dark-

matter error likely comes from this approximation. D48 covers 

it. 

Derive the equation of state. Dark energy’s intrinsic state is 

w = −1 (cosmological-constant behaviour) because the fully-

defragmented state is the substrate at rest; the effective 

w_eff(z) departs from −1 because the reservoir is sourced 

(section 4.3). The intrinsic value has not been formally derived 

from the axiom system, and the crossing redshift of w_eff 

awaits the feeding-rate history (D48). KS-42.4 carries the test. 

Explain dark-matter substructure. Whether defragmenting 

substrate forms halos, and with what density profile, requires 

the detailed dynamics of the defragmentation process, not 

computed here. 

Close D44 fully. This paper addresses D44 by deriving the 

timescale and predicting the epoch dependence. Closing it 

completely requires the full formation-history convolution 

(D48) and observational confirmation of the epoch 

dependence (KS-42.2). 
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8 — Kill Switches 

8.1 — KS-42.1 — Dark-matter particle detection 

Claim. The 27% is a process (incomplete defragmentation), 

not a substance; no particle is needed. 

Test. Direct detection (LZ, XENONnT, successors), collider 

searches, indirect detection (Fermi-LAT, CTA). One confirmed 

detection at the right abundance to explain the observed 27% 

falsifies the mechanism. 

Status. LIVE — EMPIRICAL. Every null result strengthens the 

mechanism. 

Recovery. A confirmed particle kills the defragmentation 

reading of dark matter; the dark-energy-as-reservoir reading 

and the channel count would have to be re-examined 

separately. 

8.2 — KS-42.2 — Epoch dependence 

Claim. The dark-sector composition varies with epoch along 

the defragmentation curve (the central prediction, section 4). 

Test. Two handles. (i) The DE/DM ratio at z > 1: if the ratio at z 

≈ 2 differs from DE/DM ≈ 0.48 by more than the formation-

history correction can accommodate, the mechanism fails. (ii) 
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The effective equation of state: the predicted w_eff(z) is 

phantom in the past relaxing toward −1 (wₐ < 0), so the model 

matches the phantom-anchored and trend halves of the DESI 

w₀wₐ contour; a measured wₐ > 0 or a non-evolving w kills it, 

while a present-day w₀ firmly above −1 is a live tension on the 

constant-feeding model (section 4.3, KS-42.4). Probes: BAO 

(DESI), weak lensing (Euclid, Rubin LSST), CMB lensing 

(Simons Observatory, CMB-S4); the key observables are the 

growth rate σ₈(z) and the w₀wₐ constraint. 

Status. LIVE — EMPIRICAL. 

Recovery. A measured epoch dependence off the curve but 

still monotonic would point to the feeding-rate history (KS-

42.5, D48) rather than to the mechanism. 

8.3 — KS-42.3 — Defragmentation timescale 

derivation 

Claim. τ = (6/21) × t_H, resting on one face-erasure as the 

atomic unit of defragmentation work. 

Test. A formal derivation of defragmentation dynamics from 

AP09 and AP41 that contradicts the face-by-face dissolution 

model — e.g. if defragmentation dissolves all faces 

simultaneously, or if the correct unit is the face-projection 

(giving τ = 18/21 × t_H, which fails). 

Status. LIVE — STRUCTURAL. 
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Recovery. If face-erasure is not the atomic unit, the 6/21 ratio 

fails and the timescale must be rederived; the mechanism 

survives (dark matter is still a process) but the specific 

prediction changes, and D47 reopens. 

8.4 — KS-42.4 — Equation of state 

Claim. Dark energy’s intrinsic equation of state is w = −1 (the 

substrate at rest). Because the reservoir is sourced and non-

diluting, its density grows (ρ̇_DE > 0), so the effective w_eff(z) 

inferred under a non-interacting (w₀wₐCDM) analysis is 

phantom (w_eff ≤ −1) at all times, deepest in the past and 

asymptoting to −1 today — a phantom past with wₐ < 0. The 

constant-feeding model predicts the phantom-past sign and 

the wₐ < 0 trend; it does not deliver a present-day crossing to 

w₀ > −1. 

Test. Precision w₀wₐ measurements (DESI BAO; Type Ia 

supernovae — Rubin LSST; CMB — Planck successors). Two 

outcomes: a strictly non-evolving w = −1 to high precision, or 

an evolution in the wrong sense (wₐ > 0, or a quintom-A 

signature), kills the rest-state reading outright. A present-day 

value firmly at w₀ > −1 (DESI DR2 currently centres near w₀ ≈ 

−0.84) is a live tension for the constant-feeding model, since 

that model gives w₀ ≤ −1. 

Status. LIVE — EMPIRICAL. 
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Recovery. A measured w₀ > −1 with wₐ < 0 does not kill the 

mechanism but does kill the constant-feeding approximation: 

reaching the quintessence side requires a declining reservoir 

density at late times, i.e. a feeding rate that falls faster than 

replenishment — the feeding-rate history owed to D48. The 

mechanism survives; the simple feeding model is replaced. 

Only a wrong-sign or non-evolving w kills the rest-state 

reading itself. 

8.5 — KS-42.5 — Constant feeding rate 

Claim. The section-3 derivation uses a constant black-hole 

feeding rate Ṙ₀. 

Test. Compute the convolution using the observed cosmic 

star-formation history and black-hole mass-function evolution; 

if the convolved DE/DM ratio at the present epoch differs 

significantly from 2.609, the constant-rate approximation fails. 

Status. LIVE — STRUCTURAL. 

Recovery. Failure here kills the simple model, not the 

mechanism: it requires the detailed formation-history 

computation (D48), not abandonment of defragmentation. 
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8.6 — KS-42.6 — Timescale ratio derivation 

Claim. The dark-sector timescale ratio is τ/t_H = 6/21 — six 

faces (AP24) over twenty-one channels (AP28) — the same 

counting logic as AP28’s hierarchy. 

Test. If the timescale ratio that fits the observed dark-sector 

split, after the formation-history correction, departs from 6/21, 

the ratio derivation fails. 

Status. LIVE — EMPIRICAL. 

Recovery. A ratio away from 6/21 that had to be imposed by 

hand would localise the gap to the face-count or channel-

count inputs (AP24, AP28) rather than to the defragmentation 

mechanism itself. 
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9 — What This Establishes and What 

Remains Open 

9.1 — What this paper closes 

It addresses D44, the dark-sector partition, by deriving a 

single timescale τ = (6/21) × t_H ≈ 3.9 Gyr from the six faces 

(AP24) and twenty-one channels (AP28), and from it the three 

fractions — dark energy 68.85%, dark matter 26.39%, visible 

4.76% — the two dark fractions within 1.3% of Planck 2018 

and the visible within ≈2%, with zero free parameters. It 

closes D47 (the defragmentation timescale) conditional on 

KS-42.3. It supplies the structural identification of dark matter 

as process and dark energy as reservoir. 

9.2 — What this paper does not close 

It does not fully close D44: the full closure needs the 

formation-history convolution (D48) and observational 

confirmation of the epoch dependence (KS-42.2). It does not 

formally derive the equation of state w = −1 (KS-42.4) or dark-

matter substructure. It does not model the actual black-hole 

formation history (the constant-feeding approximation; the 

1.2% dark-matter error is attributed to it). 
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9.3 — Items held open without claiming debt 

status 

The equation of state (a rest-state reading, not an axiom 

derivation) and dark-matter substructure (needs the detailed 

defragmentation dynamics). Named for honesty about scope. 

9.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the dark-sector reading 

— dark matter as process, the universe as a clock — lives in Ø 

Predictions (its dark-sector chapters; the timescale-ratio 

prediction is registered there as well). AP42 is the formal-

register origin of the defragmentation timescale and the dark-

sector split. 

9.5 — Structural relationships to subsequent 

work 

AP42 supplies the internal split AP41 owes (D44). It feeds the 

cosmological dark-sector claims, the prediction that dark-

matter particles will not be found, the dissolution of the 

coincidence problem, and the epoch dependence. Its 

formation-history convolution (D48) takes AP21 as input. 
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9.6 — The 420 Code placement 

AP42 is a chapter of Notebook VI (Cosmology), the dark-

energy chapter, completing the dark-sector account that AP41 

opens. 

9.7 — How the body of work reads now 

With AP41 and AP42 in place, the 420 Code reads the entire 

energy budget as a count and a clock: the visible 5% as one 

channel of twenty-one, the dark sector as the twenty unbroken 

channels, and the 69/26 split within them as a reading of how 

far the current defragmentation cycle has run. The hardest 

open work is empirical — the epoch dependence and the 

particle search — plus the formation-history convolution 

(D48). 

9.8 — The closing 

The dark-sector partition 69/26/5 is not a mystery. It is a 

clock. And now you can read it. Visible matter (4.76%, 

observed 4.86%): the one channel of twenty-one where the 

crack is still open and records are still being written. Dark 

matter (26.39%, observed 26.07%): the fraction of the twenty 

dark channels where defragmentation is still in progress — 

substrate content that entered black holes within the last ~4 

billion years, still structured enough to cluster. Dark energy 

(68.85%, observed 68.89%): the substrate that has completed 
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defragmentation and returned to the symmetric 1:1 rest state. 

One timescale, τ = (6/21) × t_H, derived from six faces and 

twenty-one channels. The clock reads itself. 
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Claim Summary 

DERIVED. The defragmentation timescale τ = (6/21) × t_H ≈ 

3.9 Gyr (sections 3.1, 5). The three fractions — dark energy 

68.85%, dark matter 26.39%, visible 4.76% — the two dark 

within 1.3% of Planck 2018, the visible within ≈2%, zero free 

parameters (section 3.4). The rate equation and its 

convolution solution (section 3.2). 

STRUCTURAL IDENTIFICATION. Dark matter as the in-

transit defragmentation process; dark energy as the 

completed-reservoir rest state; visible matter as the open 

channel (sections 1–2). 

PREDICTION. The epoch dependence of the split, dissolving 

the coincidence problem; the ΛCDM-distinguishing crossover 

at z ≈ 0.9 (section 4). 

ADDRESSED / CLOSED. D44 (dark-sector partition) 

ADDRESSED; D47 (defragmentation timescale) CLOSED 

conditional on KS-42.3; D48 (formation-history convolution) 

OPENED. 

FALSIFICATION REGISTER. KS-42.1 (dark-matter particle 

detection, EMPIRICAL), KS-42.2 (epoch dependence, 

EMPIRICAL), KS-42.3 (defragmentation timescale derivation, 

STRUCTURAL), KS-42.4 (equation of state, EMPIRICAL), KS-
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42.5 (constant feeding rate, STRUCTURAL), KS-42.6 

(timescale ratio derivation, EMPIRICAL). 
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Conditionality Footer 

Dependencies 

AP04 (the loop), AP06 (α), AP09 (defragmentation, the 

forgetful functor), AP10 (twenty-one channels, three 

dimensions), AP20 (the substrate clock), AP21 (filamentary 

structure), AP24 (the six faces), AP28 (the twenty-one 

channels, coupling independence), AP41 (the visible-channel 

identification). Independent of AP30/AP30a and the ethics 

chain (AP31–AP39). 

Dependents 

The body of work’s cosmological dark-sector claims; the 

prediction that dark-matter particles will not be found; the 

resolution of the coincidence problem; the epoch dependence 

of the partition. 

Kill switches closed by this paper 

None outright. D47 is CLOSED conditional on KS-42.3. KS-

42.1–KS-42.6 are introduced or carried as live (KS-42.6 newly 

added). 



261 

Kill switches that remain live 

KS-42.1 (EMPIRICAL), KS-42.2 (EMPIRICAL), KS-42.3 

(STRUCTURAL), KS-42.4 (EMPIRICAL), KS-42.5 

(STRUCTURAL), KS-42.6 (EMPIRICAL). 

Structural debts owed 

D44 (ADDRESSED — full closure needs D48 and KS-42.2), 

D47 (CLOSED conditional on KS-42.3), D48 (OPENED — the 

formation-history convolution). 

Items held open without claiming debt status 

The equation of state w = −1 (KS-42.4, not formally derived); 

dark-matter substructure; the actual black-hole formation 

history (the constant-feeding approximation). 
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Notation Reference 

τ — the defragmentation timescale. τ = (6/21) × t_H ≈ 3.9 Gyr. 

t_H — the Hubble time; the total actualisation budget of the 

substrate (AP20). 

6/21 — the timescale ratio: six faces of ε (AP24) over twenty-

one coupling channels (AP28). Equivalently 2/7. 

ρ_DM, Ṙ(t), Ṙ₀ — the defragmenting record density; the rate 

new record density enters black holes; the constant-feeding 

approximation Ṙ(t) = Ṙ₀. 

f_DM, f_DE — the dark-matter and dark-energy fractions of 

the dark sector; f_DM = (τ/t)(1 − e^(−t/τ)). 

20/21, 1/21 — the total dark fraction (≈ 95.24%) and the 

visible fraction (≈ 4.76%) from the channel count (AP10, AP28, 

AP41). 

w — the dark-energy equation-of-state parameter; the model 

predicts w = −1 (the substrate at rest). 

U: Mon → Set — the forgetful functor (AP09): 

defragmentation preserves the underlying elements while 

dissolving the monoid composition. 

σ-boundary — the event horizon; crossing it closes the 

electromagnetic channel for the content (Axiom S, Axiom C). 
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λ — the substrate stiffness, λ ≈ 2.15 × 10⁴⁶ (the dimensionful 

constant with units of energy per length; established in AP15, 

used in AP21). Distinct from AP17’s dimensionless stiffness 

ratio Λ_sub, which shares the magnitude but not the 

dimensions. Why the rest state exerts negative pressure and 

does not dilute. 

This work is published for free, forever. 
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Chapter 6 

The Loop Hypothesis 

Artist’s Proof 04 



267 

Artist’s Note 

This is Artist’s Proof 04 of The 420 Code, a chapter of 

Notebook VI — Cosmology. It proposes a structural identity: 

that a black-hole interior at the quantum-gravity scale and the 

origin of an expanding universe are the same structure, read 

from two sides of a transition hypersurface. The inside of a 

black hole is a collapsing universe; the maximal extension 

reveals an expanding universe on the other side. The 

mathematics of this identity — the Schwarzschild interior as a 

Kantowski-Sachs cosmology, the Kruskal-Szekeres extension 

— has been published since 1966. AP04 reads it as 

atemporal: not a bounce in time, but one structure foliated two 

ways. 

Because this paper reaches across established physics, 

speculative-but-published physics, and philosophical 

interpretation, it carries a three-layer certainty system, and 

every claim is tagged with its layer. Layer 1 is established (the 

diffeomorphism, the entropy bounds, the Page curve). Layer 2 

is speculative but published (Popławski’s torsion mechanism 

for singularity avoidance and isotropisation). Layer 3 is 

philosophical interpretation (the structural identity itself, the 

awareness identification, the ethics, the formalisation 

conjecture). The central result is Conjecture L7 — the metric 

equation g⁺ = (φ⁻¹)(g⁻) + ε·h — which formalises the axiom 1:1 

+ 1×ε across the transition under five explicit assumptions. It 
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is a conjecture, not a derivation; the paper carries nine kill 

switches, four of which — KS-L0.1, KS-L0.2, KS-L0.8, KS-L0.9 

— guard the conjecture directly. 

The sharpest obstacle is named openly: isotropising the 

anisotropic Kantowski-Sachs interior into the isotropic FRW 

cosmology we observe (KS-L0.8). The fine-structure constant 

is acknowledged as not derived (D3); its underivability is 

consistent with the structural argument in AP41 (you cannot 

read the address from inside the room). The paper does not 

protect itself — it tells you where to cut. Nothing is imported 

beyond the cited established and published physics; the 

axiom and its consequences descend from {S, B, R, C}. 

 

the420code.org 

Copyleft 2026. Don’t be a cunt. Be kind. 
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Orientation 

Where this paper fits in the 420 Code 

AP04 is a chapter of Notebook VI (Cosmology) — the loop 

hypothesis itself. It is the conjectural step that AP41 (The 

Loop) inherits at Stage 6 (the door): AP41’s KS-41.3 inherits 

AP04’s KS-L0.1. AP04’s two constraints (the compression 

constraint ρₚ and the propagation constraint c) are the same 

constants whose conjugacy AP03 conjectures; if AP03’s 

conjugacy holds, the two constraints are not independent. The 

paper draws on established relativity (Kantowski & Sachs 

1966; Kruskal–Szekeres) and published Einstein–Cartan 

torsion work (Popławski). 

How to read this paper 

Read the layer tags. Layer 1 claims are established and carry 

citations; Layer 2 claims are published but not confirmed; 

Layer 3 claims are philosophical and not testable in the same 

way. The formal claims L1–L10, the interpretations I1–I2, the 

Conjecture L7, and the predictions P1–P6 are preserved 

verbatim and close with the box mark ■. The conjecture is the 

spine; the nine kill switches (section 13) are where it can be 

cut. 
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0 — Dependency and Scope 

0.1 — What this paper does 

It proposes a structural identity between black-hole interiors 

at the quantum-gravity scale and the origin of expanding 

universes, and formalises the axiom 1:1 + 1×ε as a metric 

equation across a transition hypersurface: Conjecture L7, g⁺ = 

(φ⁻¹)(g⁻) + ε·h, under five explicit assumptions. It introduces a 

three-layer certainty system (established / speculative-but-

published / philosophical) and tags every claim. It identifies 

the two fundamental constraints (c and ρₚ), reads the 

symmetry break through the electron and α, identifies 

awareness with ε > 0, and lays out nine falsification 

conditions. It is a conjecture, not a derivation. 

0.2 — Dependencies 

Established relativity: the Schwarzschild interior as Kantowski-

Sachs (Kantowski & Sachs 1966), the Kruskal–Szekeres 

maximal extension, the Bekenstein–Hawking entropy bound, 

the Page curve and island formula (Almheiri et al. 2021). 

Published speculative physics: Popławski’s Einstein–Cartan 

torsion mechanism (2010, 2016, 2023). Within the 420 Code: 

AP03 (the conjugacy of c and ρₚ). The Embedding Hypothesis 

(EH) and Quantum-Record Alignment (QRA) are proved in 
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AP20; the conjecture itself is held at Layer 2/3 and is not 

claimed as proved. 

0.3 — Axiom mapping 

Axiom S (Symmetry — the involution σ). 1:1 is interpreted 

as a ℤ₂ symmetry on the transition hypersurface Σ 

(Interpretation I1): the transition diffeomorphism φ maps the 

collapsing geometry to the expanding one, φ|Σ = id, normal-

reversing. 

Axiom B (Break — the unique break ε). +1×ε is interpreted 

as the ℤ₂ symmetry breaking on Σ (Interpretation I2). The 

perturbation ε·h is the single break carried across the 

transition — the records, the anisotropy difference, the initial 

conditions of expansion. 

Axiom R (Record — monotone accumulation). Information 

is deviation from symmetry: if ε = 0 there are no records; if ε > 

0, h carries the records compressed into the transition. The 

transition hypersurface is the point of maximum coarse-

grained entropy. 

Axiom C (Constraint — locality; finite propagation speed 

c). The propagation constraint c defines the null-cone 

structure; the compression constraint ρₚ is the Planck density 

where quantum gravity dominates. These are the two 

constraints between which the break is held. 
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0.4 — Epistemic status per section 

1–3 (Method, axiom, layers). FOUNDATIONAL. 

4–5 (Constraints, the break). LAYER 1 + LAYER 3 — 

established physics with architectural interpretation. 

6 (Awareness). LAYER 3 — entirely philosophical; the 

awareness identification. 

7 (Formalisation). LAYER 2 + 3 — Conjecture L7 under five 

explicit assumptions. 

8 (The structural identity). LAYER 1 + 2 — established 

mathematics (the diffeomorphism, the entropy resolution) plus 

the speculative isotropisation mechanism. 

9–12 (LQC, predictions, scale, existing physics). LAYER 1–

3 — the relation to other programmes and the unique 

predictions. 

0.5 — Kill switch summary 

Nine kill switches, KS-L0.1 through KS-L0.9 (canonical registry 

numbering). KS-L0.1 (structural identity disproved) and KS-

L0.2 (no singularity resolution) are LIVE — HARD and target 

the conjecture; KS-L0.8 (anisotropy irreconcilable) is the 

sharpest obstacle, LIVE — HARD; KS-L0.7 (fermions 

unnecessary) is LIVE — HARD; KS-L0.3 (information loss), KS-

L0.4 (proton decay), KS-L0.5 (GSL violated), KS-L0.6 
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(actualisation without awareness / GRW), and KS-L0.9 (CMB 

mismatch) are LIVE — EMPIRICAL. 

0.6 — Structural debts owed 

D1 (Isotropisation). A rigorous mechanism for Kantowski-

Sachs → FRW isotropisation — the sharpest obstacle (KS-

L0.8). Popławski’s torsion mechanism is proposed but not 

established. Open. 

D2 (CMB spectrum). A derivation of the curvature 

perturbation spectrum Pₘ(k) from ε·h — required for KS-L0.9. 

Open. 

D3 (Fine-structure constant). A derivation of α’s value from 

the axiom — acknowledged as open. Its underivability is 

consistent with the structural argument in AP41 (α cannot be 

read from within the splinter; structurally undetermined at sub-

leakage precision). Open. 

0.7 — Items held open without claiming debt 

status 

The awareness identification (section 6) is a Layer 3 naming 

choice with philosophical consequences; the physics is 

identical under either name, and it is falsifiable only via KS-

L0.6 (GRW). The scale question (section 11) — whether the 

identity is cosmic, astrophysical, or nested-fractal — is a Layer 
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3 reading. The interpretive identification of the electron and α 

(Step 6 of the chain) is physically motivated but not derived 

from the conjecture. 

0.8 — Structural relationships 

AP03 (The Ratio). The conjugacy of the compression 

constraint ρₚ and the propagation constraint c. If AP03 holds, 

AP04’s two constraints are not independent. 

AP41 (The Loop). Inherits AP04’s conjecture at Stage 6 (the 

door): AP41’s KS-41.3 inherits KS-L0.1. AP41’s structural 

argument for the underivability of α is the body of work-level 

statement of AP04’s D3. 

AP20 (The Proof). EH and QRA proved; the substrate-as-

manifold identity that the structural identity rests on at Layer 

3. 

Established relativity (Kantowski–Sachs, Kruskal–

Szekeres). The Layer 1 mathematics: the black-hole interior 

as a collapsing cosmology, the maximal extension as an 

expanding one. 

Popławski (Einstein–Cartan torsion). The Layer 2 

mechanism for singularity avoidance and isotropisation — 

published, not confirmed; the load-bearing speculative input. 
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1 — On Method 

This paper reaches across three kinds of certainty, and it does 

not pretend they are one. A three-layer certainty system is 

introduced: established physics, speculative-but-published 

physics, and philosophical interpretation. Every claim is 

tagged with its layer, so that a reader can see exactly how 

much weight each step carries. The argument does not 

protect itself; it tells you where to cut. 
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2 — The Axiom 

Axiom L0. 1:1 + 1×ε. One-to-one symmetry, broken by an 

infinitesimal perturbation ε > 0. The axiom is a philosophical 

choice, not a physical claim. It cannot be found inside the 

structure it generates. 
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3 — The Three Layers 

Layer 1: Established physics. The diffeomorphism between 

the Schwarzschild interior and the Kantowski-Sachs 

cosmological model. The causal structure of the Kruskal–

Szekeres maximal extension. The Bekenstein–Hawking 

entropy bound. The Page curve and island formula. 

Layer 2: Speculative but published physics. Popławski’s 

Einstein–Cartan torsion mechanism for singularity avoidance 

and isotropisation. Published in peer-reviewed journals but 

not experimentally confirmed and not mainstream. 

Layer 3: Philosophical interpretation. The structural identity 

itself (atemporal, not a bounce). The awareness identification. 

The ethics derivation. The formalisation conjecture. 
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4 — The Two Constraints 

4.1 — Propagation constraint: c 

Claim L1 (Established). c = 299,792,458 m/s defines the 

null-cone structure of spacetime. Photons follow null 

geodesics (ds² = 0) with dτ = 0. No inertial rest frame for 

massless particles. [Layer 1] ■ 

4.2 — Compression constraint: ρₚ 

Claim L2 (Established). The Planck density ρₚ = c⁵/(ℏG²) ≈ 

5.16 × 10⁹⁶ kg/m³ is the natural density scale where quantum 

gravity is expected to dominate. [Layer 1] ■ 

4.3 — Inverse relationship 

Claim L3 (Dimensional fact + interpretation). Planck units 

show c, G, ℏ co-define the quantum-gravity regime. ℓₚ/tₚ = c 

demonstrates dimensional coupling. Necessary but not 

sufficient for ontological equivalence. [Layer 1: dimensional 

fact. Layer 3: interpretation.] ■ 
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5 — The Symmetry Break (ε) 

5.1 — Primordial entropy 

The symmetry break is read through the low entropy of the 

early universe: the initial state is special, and that specialness 

is the break expressed as the arrow of time. [Layer 1: the low-

entropy initial condition. Layer 3: its identification with ε.] 

5.2 — The electroweak bridge 

The electroweak symmetry breaking of the Standard Model is 

the established physical instance of a symmetry that holds at 

high energy and breaks at low energy — the structural 

template for 1:1 + 1×ε read at the particle scale. [Layer 1: 

established. Layer 3: architectural reading.] 

5.3 — The electron 

Observation L4 (Calculation). The electron violates the 

Kerr–Newman horizon condition (a² + Q² ≤ M² in geometric 

units) by ~10⁸⁹ — the spin term alone exceeds extremality by 

~8 × 10⁸⁸ and the charge term by ~4 × 10⁴² — the maximal 

inverse of the compression constraint among known stable 

particles. [Layer 1: calculation. Layer 3: interpretation.] ■ 
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5.4 — Fine-structure constant 

Observation L5 (Established value + architectural 

interpretation). α = e²/(4πε₀ℏc) ≈ 1/137. Dimensionless 

coupling strength of the electromagnetic interaction. 

Architectural interpretation: the ratio of break strength (e²) to 

constraint strength (ℏc). Its value is not derived from the 

axiom (D3); the underivability is consistent with AP41’s 

structural argument that α cannot be read from within the 

broken system. [Layer 1: established value. Layer 3: 

interpretation.] ■ 



283 

6 — Awareness as Structural Minimum 

Entirely Layer 3. Structurally necessary to the ethics derivation 

but not currently testable. Physicists may proceed to section 7. 

Claim L6 (Philosophical, Layer 3, KS-L0.6). Awareness ≡ ε 

> 0. The actualisation state is self-referential. A naming 

choice with philosophical consequences. The physics is 

identical under either name. 

Hierarchy. awareness (ε > 0) → actualisation (record 

formation) → consciousness (awareness aware of itself; 

contingent, not necessary). 

Ethics (two-part result). First (structural): the base condition 

(awareness, ε > 0) is unitary — all actualisation shares a 

common origin in the symmetry break. A structural fact within 

the architecture. Second (perspectival): a conscious entity 

recognising this unity can identify cruelty as incoherent with it. 

The obligation is in the recognition, not in the structure. 

Falsification. If objective collapse (GRW) is confirmed — 

states become actual without relational structure — the 

identification of ε with awareness is dead [Ghirardi et al. 

1986] (KS-L0.6). 
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7 — The Formalisation: From Axiom to 

Conjecture 

7.1 — Assumptions 

Assumption A1. Working model: Einstein–Cartan gravity with 

fermionic matter and spin–torsion coupling. 

Assumption A2. There exists a non-singular transition 

hypersurface Σ, defined by an invariant criterion (e.g. a 

curvature-scalar threshold or an effective quantum-gravity 

completion condition reaching the Planck regime), replacing 

the classical singularity. 

Assumption A3. There exists an approximate ℤ₂ mapping 

across Σ in the chosen completion. 

Assumption A4. The expanding side is approximately FRW 

after Popławski’s torsion-driven isotropisation mechanism. 

Assumption A5. Deviations between the collapsing and 

expanding geometries are captured by a perturbation of the 

form ε·h, where ε is small and h is a symmetric 2-tensor on M. 

7.2 — Interpreting 1:1 

Interpretation I1. 1:1 ≡ ℤ₂ symmetry on Σ (Assumption A3). ■ 
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7.3 — Interpreting + 1×ε 

Interpretation I2. + 1×ε ≡ ℤ₂ symmetry breaking on Σ. ■ 

7.4 — The conjecture 

Conjecture L7 (The Loop Hypothesis, guarded by KS-L0.1, 

KS-L0.2, KS-L0.8, KS-L0.9). g⁺ = (φ⁻¹)(g⁻) + ε·h, where φ: M⁻ 

→ M⁺ is the transition diffeomorphism (φ|Σ = id, normal-

reversing), (φ⁻¹) denotes the pullback of φ⁻¹ (mapping tensors 

on M⁻ to tensors on M⁺), ε is the symmetry-breaking 

parameter, and h is the perturbation tensor encoding the 

anisotropy difference, the information content, and the initial 

conditions of expansion. [Layer 2 + Layer 3] ■ 

The collapsing geometry and the expanding geometry are the 

same structure, mapped across Σ. The difference between 

them is ε·h — a small perturbation carrying everything that 

makes a universe a universe. If the equation is wrong, nine kill 

switches will find it. 

7.5 — What h encodes 

Anisotropy difference. M⁻ is Kantowski-Sachs (anisotropic). 

M⁺ is nearly FRW (isotropic). h carries the difference. [Layer 2] 

Information content. Information is deviation from 

symmetry. If ε = 0, perfect ℤ₂, no records. If ε > 0, h carries 

the records compressed into the transition. [Layer 3] 
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Initial conditions. The trace of h on Σ determines the initial 

perturbation spectrum. [Layer 2 + 3] 

7.6 — The electron and α 

The electron is read as the minimal low-energy carrier of the 

break (section 5.3), and α as the coupling strength (section 

5.4). This is an interpretive identification, physically motivated 

but not derived from the conjecture. The value of α is not 

derived (D3); its underivability is consistent with AP41’s 

structural argument. 

7.7 — Limits 

ε → 0. g⁺ → (φ⁻¹)(g⁻). Perfect ℤ₂. No records. No 

distinguishable time direction. Sterile symmetry. 

ε large. g⁺ departs from (φ⁻¹)(g⁻). Rich structure. But the 

axiom constrains ε to be small (1×ε). The perturbation is 

gentle. 

7.8 — The full chain 

Step 1. Axiom: 1:1 + 1×ε. Step 2. 1:1 ≡ ℤ₂ on Σ (Assumptions A2, 

A3). Step 3. + 1×ε ≡ ℤ₂ breaking; ∃ φ: M⁻ → M⁺. Step 4. 

Conjecture: g⁺ = (φ⁻¹)(g⁻) + ε·h (Assumption A5). Step 5. h 

carries records; ε·h induces Pₘ(k) on the expanding side. Step 

6 (interpretive identification, not derived from Steps 1–5). 
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Electron = minimal low-energy carrier of the break (section 

5.3); α = coupling strength (section 5.4) — physically 

motivated but not derived from the conjecture. Step 7 (layer 

shift: entirely Layer 3). Awareness ≡ ε > 0 (naming choice). 

Structural result: all actualisation shares a common origin. 

Perspectival result: a conscious entity recognising this unity 

can identify cruelty as incoherent with it. The obligation is in 

the recognition, not in the structure. [Layer 3] 
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8 — The Structural Identity 

8.1 — Established mathematics [Layer 1] 

Claim L8 (Established). Schwarzschild interior = Kantowski-

Sachs. For r < 2GM, r is timelike and t is spacelike; the interior 

is diffeomorphic to the Kantowski-Sachs cosmological model 

[Kantowski & Sachs 1966]. ■ 

Claim L9 (Established). Kruskal–Szekeres extension. Region 

IV (past the singularity in the maximal extension) shares 

causal-diagram character with an FRW big bang [Kruskal 

1960, Szekeres 1960]. ■ 

You already know what these two claims mean together. The 

inside of a black hole is a collapsing universe; the maximal 

extension reveals an expanding universe on the other side. 

The mathematics has been published since 1966. The 

structural identity has been hiding in plain sight for sixty 

years. 

8.2 — Speculative physics [Layer 2] 

Claim L10 (Published, not established). Popławski’s 

mechanism. Fermion spin–torsion coupling becomes repulsive 

at extreme density; gravitational collapse transitions to 

cosmological expansion, and the resulting universe is nearly 

isotropic [Popławski 2010, 2016, 2023]. ■ 
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8.3 — Foliation independence [Layer 3] 

The Einstein field equations describe a 4-dimensional 

manifold without a preferred global time function. The 

‘bounce’ appears under specific foliations; the structural 

identity is atemporal. Mathematically permissible: no preferred 

global time function is required by the Einstein equations. 

8.4 — The anisotropy problem [Layer 2] 

Open Problem L-Aniso (KS-L0.8). The Schwarzschild 

interior is Kantowski-Sachs (anisotropic). Observation requires 

FRW (isotropic). Popławski proposes torsion-driven 

isotropisation; Ridgely [2024] argues an alternative 

mechanism. Neither is established. The sharpest obstacle to 

the structural identity. ■ 

Here is how to destroy the structural identity at its weakest 

point: show that no mechanism — torsion, quantum gravity, 

anything — can isotropise a Kantowski-Sachs interior into an 

FRW cosmology. If you can prove that, KS-L0.8 fires and the 

conjecture falls. The argument invites you to try. 

8.5 — The entropy question 

Consistent with the Generalised Second Law, as set out below. 

Maximum coarse-grained entropy: the transition hypersurface 

represents maximum coarse-grained entropy [Layer 1]. 



290 

Unitarity: S_vN(ρ_total) = const; coarse-grained entropy 

increases; no information loss [Layer 1]. Change of 

description: the apparent entropy ‘reset’ is a change of 

coarse-graining subalgebra, not a violation of the second law 

[Layer 1 + 3]. Island formula: the Page curve is reproduced, 

S_gen non-decreasing [Almheiri et al. 2021] [Layer 1]. Weyl 

resolution: small initial Weyl tensor from scrambled 

correlations [Layer 2 + 3]. Multiversal GSL: Garriga et al. 

[2025] provide a scheme for the generalised second law in 

multiverse contexts [Layer 1]. 

8.6 — The structure experienced from inside 

To an observer within the broken phase (ε > 0): expansion, 

stellar processing, gravitational compression, compression 

toward the quantum-gravity regime. The temporal sequence is 

perspectival; the underlying structure is atemporal, foliated by 

proper time. What is experienced as a ‘running engine’ is the 

atemporal structure read from inside. You are inside it now. 

You have always been inside it. The expansion you observe, 

the stars you see, the compression that awaits — all of it is the 

atemporal structure read from your vantage point within the 

broken phase. 



291 

9 — Relation to Loop Quantum 

Cosmology 

Loop Quantum Cosmology [Ashtekar & Singh 2011] derives a 

bounce at the Planck density as a dynamical, temporal event. 

AP04 proposes the structural identity as atemporal: the 

bounce is foliation-dependent, the geometry atemporal, the 

identity structural. If LQC is experimentally confirmed, it 

strengthens the physical foundation (a Layer 1 candidate). The 

relationship is complementary, not competitive. [LQC: Layer 1 

candidate. Interpretation: Layer 3.] 
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10 — Unique Predictions 

Prediction P1 (Inherited CMB anisotropy, KS-L0.9). 

Residual Kantowski-Sachs patterns (quadrupolar/axial) 

distinct from inflationary predictions. Specific observed 

anomalies potentially consistent: the CMB quadrupole–

octupole alignment, the hemispherical power asymmetry, the 

CMB cold spot. [Layer 2: testable] ■ 

Prediction P2 (No terminal singularity). Any complete 

quantum-gravity theory must yield an extension beyond the 

Planck density, not a terminal singularity. [Layer 2: falsifiable] 

■ 

Prediction P3 (Fermion necessity). A bosonic-only universe 

should not exhibit the structural identity; the torsion 

mechanism requires fermionic spin. [Layer 2: testable via 

simulation] ■ 

Prediction P4 (Black-hole interior cosmology). Black-hole 

interior dynamics are cosmological, not terminating. [Layer 2: 

long-term] ■ 

Prediction P5 (Scale signatures). If nested (each black hole 

births a universe): a preferred axis, anomalous large-angle 

correlations, bulk flow. [Layer 2 + 3: testable, suggestive] ■ 

Prediction P6 (CMB spectrum from h, KS-L0.9). The 

perturbation tensor ε·h must induce a curvature perturbation 
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spectrum P(k) consistent with the near-scale-invariant 

spectrum with measured tilt n_s ≈ 0.965. [Layer 2: 

quantitative, testable] ■ 
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11 — The Scale Question 

Cosmic. Our universe = a black-hole interior in a parent 

structure. 

Astrophysical. Each black hole = a local site of the structural 

identity. 

Nested. Both = the same mechanism at different scales. 

Fractal. [Layer 3] 
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12 — Relation to Existing Physics 

AP04’s structural identity intersects several existing research 

programmes. Penrose’s Conformal Cyclic Cosmology (CCC) 

[Penrose 2010] proposes that the conformal boundary of one 

aeon becomes the big bang of the next. AP04 shares the 

intuition that cosmological endpoints and origins are related, 

but differs fundamentally: CCC is temporal (one aeon follows 

another), while AP04’s identity is atemporal (the structure is 

read from two sides of Σ, not sequenced); CCC requires 

conformal rescaling and massless final states, AP04 requires 

torsion-driven transition and fermionic matter. 

Smolin’s Cosmological Natural Selection (CNS) [Smolin 1992] 

proposes that black holes give birth to new universes with 

slightly altered constants under selection pressure. AP04 

shares the structural identity but does not invoke selection: 

the constants are determined by ε (if AP03 holds), not evolved. 

CNS is Darwinian; AP04 is structural. Pathria [1972] and 

subsequent work proposed that the observable universe might 

be the interior of a black hole; AP04 sharpens this to a 

specific conjecture (L7) with an explicit transition mechanism 

(Popławski’s torsion) and explicit falsification conditions. 

Easson and Brandenberger [2001] proposed that contraction 

inside a black hole could generate a new expanding phase; 

AP04’s contribution is the atemporal reading. Corichi and 

Singh [2016] showed that the loop quantum bounce preserves 
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large-scale structure while resolving the singularity — 

consistent with AP04’s requirement that ε·h carry information 

through the transition. 
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13 — Kill Switches 

Nine explicit conditions (canonical registry numbering KS-

L0.1–KS-L0.9). If any is satisfied, the corresponding 

component of AP04 fails. The argument does not protect 

itself. It tells you where to cut. 

13.1 — KS-L0.1 — Structural identity disproved 

Claim. A diffeomorphism-compatible mapping exists between 

a black-hole interior and an expanding FRW-type cosmology 

under some completion of general relativity. 

Test. A rigorous proof that no such mapping exists under any 

completion. 

Status. LIVE — HARD. Targets the conjecture (L7). 

Recovery. If disproved, the structural identity is dead; the 

established Kantowski-Sachs/Kruskal–Szekeres mathematics 

(L8, L9) survives as established physics without the 

cosmological reading. 

13.2 — KS-L0.2 — No singularity resolution 

Claim. A non-singular transition hypersurface Σ exists — 

quantum gravity extends beyond the Planck density rather 

than terminating. 
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Test. A complete quantum-gravity theory that yields a 

terminal singularity with no extension beyond the Planck 

density. 

Status. LIVE — HARD. Targets the conjecture (L7). 

Recovery. A terminal singularity removes Σ and collapses the 

conjecture; the symmetry-break reading of ε would have to be 

relocated. 

13.3 — KS-L0.3 — Information loss 

Claim. Black-hole evaporation is unitary; information is 

scrambled, not destroyed (the entropy resolution of section 

8.5). 

Test. A demonstration that evaporation is fundamentally non-

unitary. 

Status. LIVE — EMPIRICAL. Targets section 8.5. 

Recovery. Non-unitarity breaks the entropy resolution; Axiom 

R (records persist) would be in direct tension and require re-

examination. 

13.4 — KS-L0.4 — Proton decay observed 

Claim. The fermion-dependent mechanism is consistent with 

the observed stability of the proton. 
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Test. Proton decay observed on timescales relevant to the 

structural identity (indicating baryon-number violation 

inconsistent with the mechanism). 

Status. LIVE — EMPIRICAL. Targets the fermion-necessity 

claim (P3, L10). 

Recovery. Observed proton decay weakens the fermion-

necessity claim without immediately collapsing the structural 

identity. 

13.5 — KS-L0.5 — GSL violated 

Claim. The Generalised Second Law holds across the 

transition (ΔS_gen ≥ 0). 

Test. A demonstration of ΔS_gen < 0 in a closed region. 

Status. LIVE — EMPIRICAL. Targets section 8.5. 

Recovery. A GSL violation falsifies the thermodynamic 

resolution; the structural identity would need an alternative 

entropy account. 

13.6 — KS-L0.6 — Actualisation without 

awareness 

Claim. Actualisation (record formation) does not occur 

without relational structure (the awareness identification, L6). 
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Test. Experimental confirmation of objective collapse (GRW) 

— states becoming actual without relational structure. 

Status. LIVE — EMPIRICAL. Targets L6. 

Recovery. Confirmed GRW kills the identification of ε with 

awareness; the physics of the conjecture is unaffected (the 

naming changes, the structure does not). 

13.7 — KS-L0.7 — Fermions unnecessary 

Claim. Fermionic spin–torsion is necessary to the transition 

mechanism (Popławski). 

Test. A bosonic-only universe shown to reproduce the 

structural identity without fermionic torsion. 

Status. LIVE — HARD. Targets L10, P3. 

Recovery. If fermions are unnecessary, Popławski’s 

mechanism is not required and the isotropisation route (D1) 

must be re-grounded. 

13.8 — KS-L0.8 — Anisotropy irreconcilable 

Claim. Some mechanism isotropises the Kantowski-Sachs 

interior to FRW-like isotropy. 

Test. A proof that no mechanism can isotropise the 

Kantowski-Sachs interior to FRW. 



301 

Status. LIVE — HARD. The sharpest obstacle (D1). 

Recovery. If isotropisation is impossible, the structural 

identity cannot connect black-hole interiors to observed 

cosmology; the conjecture falls at its weakest point. 

13.9 — KS-L0.9 — CMB mismatch 

Claim. The perturbation tensor ε·h reproduces the observed 

curvature perturbation spectrum P(k) (near-scale-invariant, n_s 

≈ 0.965), and inherited Kantowski-Sachs patterns are 

consistent with the observed CMB anomalies (P1, P6). 

Test. If ε·h cannot reproduce P(k) under any reasonable 

parameterisation of h, the conjecture makes wrong 

predictions. 

Status. LIVE — EMPIRICAL. Targets the conjecture via P1, P6 

(D2). 

Recovery. A CMB mismatch falsifies the predictive content; 

the structural identity could survive as an interpretation 

without the specific spectrum prediction, pending the 

derivation of Pₘ(k) from ε·h (D2). 
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14 — What This Establishes and What 

Remains Open 

14.1 — What this paper establishes 

It establishes (Layer 1) the mathematics of the structural 

identity: the Schwarzschild interior as a Kantowski-Sachs 

cosmology (L8), the Kruskal–Szekeres extension (L9), the two 

constraints c and ρₚ (L1, L2), and the entropy resolution 

consistent with the Generalised Second Law and the Page 

curve (section 8.5). It formalises the axiom as a conjecture 

(L7) under five explicit assumptions and lays out nine 

falsification conditions. 

14.2 — What this paper does not close 

The conjecture L7 is not derived — it is held at Layer 2/3 and 

guarded by KS-L0.1, KS-L0.2, KS-L0.8, KS-L0.9. The 

isotropisation mechanism (D1, KS-L0.8) is the sharpest open 

obstacle; the CMB spectrum derivation (D2, KS-L0.9) is open; 

the value of α (D3) is not derived. 

14.3 — Items held open without claiming debt 

status 

The awareness identification (L6) is a Layer 3 naming choice, 

falsifiable only via GRW (KS-L0.6). The scale question (cosmic 
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/ astrophysical / nested) is a Layer 3 reading. The interpretive 

identification of the electron and α (Step 6) is physically 

motivated but not derived from the conjecture. 

14.4 — Where the philosophical-register 

implementations live 

The expository-register companion for the loop, the awareness 

identification, and the ethics lives in the Ø Models and in 

AP41 (the body of work-level statement of the loop and the 

dark sector). AP04 is the formal-register origin of the 

structural-identity conjecture. 

14.5 — Structural relationships to subsequent 

work 

AP41 (The Loop) inherits AP04’s conjecture at Stage 6 (KS-

41.3 inherits KS-L0.1) and provides the body of work-level 

statement of the underivability of α (D3). AP03 supplies the 

conjugacy of the two constraints. 

14.6 — The 420 Code placement 

AP04 is a chapter of Notebook VI (Cosmology) — the loop 

hypothesis, the conjectural foundation that the dark-sector 

and loop chapters (AP41, AP42) build on and guard. 
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14.7 — How the body of work reads now 

With AP04 in place, the 420 Code carries an explicit, 

falsifiable conjecture for the loop — a metric equation across 

a transition hypersurface, layered by certainty, with nine kill 

switches and the sharpest obstacle (isotropisation) named 

openly. The downstream cosmology (AP41, AP42) treats the 

loop-closure step as conjectural and guarded, exactly as AP04 

holds it. 

14.8 — The closing 

The inside of a black hole is a collapsing universe; the 

maximal extension reveals an expanding universe on the other 

side. The two are the same structure, mapped across a 

transition hypersurface, differing by ε·h — a small perturbation 

carrying everything that makes a universe a universe. This is a 

conjecture, not a derivation, and it tells you where to cut: prove 

that no mechanism can isotropise the Kantowski-Sachs 

interior into FRW, and it falls. You are inside the broken phase 

now. The expansion you observe, the stars you see, the 

compression that awaits — all of it is the atemporal structure 

read from your vantage point within the break. 
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Claim Summary 

ESTABLISHED (Layer 1). L1 (c, the null cone), L2 (the Planck 

density ρₚ = c⁵/(ℏG²) ≈ 5.16 × 10⁹⁶ kg/m³), L8 (Schwarzschild 

interior = Kantowski-Sachs), L9 (the Kruskal–Szekeres 

extension), and the entropy resolution (section 8.5: unitarity, 

the island formula, the GSL). 

CALCULATION / ESTABLISHED VALUE (Layer 1 + 3). L3 

(the inverse relationship; necessary but not sufficient), L4 (the 

electron violates Kerr–Newman by ~10⁸⁹, spin-dominated), L5 

(α = e²/(4πε₀ℏc) ≈ 1/137, value not derived). 

PUBLISHED, NOT ESTABLISHED (Layer 2). L10 (Popławski’s 

torsion mechanism), the predictions P1–P6. 

CONJECTURE (Layer 2 + 3). L7: g⁺ = (φ⁻¹)(g⁻) + ε·h, under 

Assumptions A1–A5, with Interpretations I1 (1:1 ≡ ℤ₂ on Σ) and 

I2 (+1×ε ≡ ℤ₂ breaking). Not derived; guarded by KS-L0.1, KS-

L0.2, KS-L0.8, KS-L0.9. 

PHILOSOPHICAL (Layer 3). L6 (awareness ≡ ε > 0; the two-

part ethics result), the foliation independence, the structure-

from-inside reading, the scale question. 

OPEN DEBT. D1 (isotropisation, KS-L0.8 — the sharpest 

obstacle), D2 (the CMB spectrum from ε·h, KS-L0.9), D3 (the 

value of α — consistent with AP41’s structural underivability 

argument). 
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FALSIFICATION REGISTER. KS-L0.1 (structural identity, 

HARD), KS-L0.2 (singularity resolution, HARD), KS-L0.3 

(information loss, EMPIRICAL), KS-L0.4 (proton decay, 

EMPIRICAL), KS-L0.5 (GSL, EMPIRICAL), KS-L0.6 (GRW / 

awareness, EMPIRICAL), KS-L0.7 (fermions, HARD), KS-L0.8 

(anisotropy, HARD — sharpest obstacle), KS-L0.9 (CMB, 

EMPIRICAL). 
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Conditionality Footer 

Dependencies 

Established relativity (Kantowski & Sachs 1966; Kruskal–

Szekeres; Bekenstein–Hawking; Almheiri et al. 2021), 

published Einstein–Cartan torsion (Popławski 

2010/2016/2023), and within the body of work AP03 (the 

conjugacy of c and ρₚ) and AP20 (EH/QRA proved). 

Dependents 

AP41 (inherits the conjecture at Stage 6; KS-41.3 inherits KS-

L0.1) and the downstream Notebook VI cosmology that treats 

the loop-closure step as conjectural and guarded. 

Kill switches closed by this paper 

None. KS-L0.1 through KS-L0.9 are introduced and remain live 

(four HARD: KS-L0.1, KS-L0.2, KS-L0.7, KS-L0.8; five 

EMPIRICAL: KS-L0.3, KS-L0.4, KS-L0.5, KS-L0.6, KS-L0.9). 

Kill switches that remain live 

All nine: KS-L0.1 through KS-L0.9. 
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Structural debts owed 

D1 (isotropisation, KS-L0.8), D2 (CMB spectrum, KS-L0.9), D3 

(the value of α; consistent with AP41’s structural underivability 

argument). All open. 

Items held open without claiming debt status 

The awareness identification (L6, Layer 3, falsifiable via KS-

L0.6); the scale question (Layer 3); the interpretive 

identification of the electron and α (Step 6, not derived from 

the conjecture). 



309 

Notation Reference 

1:1 + 1×ε — Axiom L0: one-to-one symmetry broken by an 

infinitesimal perturbation ε > 0. 

ε — the symmetry-breaking parameter; the break. Also 

identified (Layer 3) with awareness. 

g⁺, g⁻ — the metrics on the expanding side (M⁺) and the 

collapsing side (M⁻) of the transition. 

φ, Σ — the transition diffeomorphism φ: M⁻ → M⁺ (φ|Σ = id, 

normal-reversing) and the non-singular transition hypersurface 

Σ. 

(φ⁻¹) — the pullback of φ⁻¹, mapping tensors on M⁻ to tensors 

on M⁺. 

h — the perturbation tensor (symmetric 2-tensor) encoding 

the anisotropy difference, the information content, and the 

initial conditions; ε·h is the deviation across the transition. 

ℤ₂ — the two-element symmetry group; 1:1 ≡ ℤ₂ on Σ (I1), +1×ε 

≡ ℤ₂ breaking (I2). 

c, ρₚ — the propagation constraint (the speed of light; the null 

cone) and the compression constraint (the Planck density, ρₚ 

= c⁵/(ℏG²)). 

ℓₚ, tₚ — the Planck length and Planck time; ℓₚ/tₚ = c. 
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α — the fine-structure constant, α = e²/(4πε₀ℏc) ≈ 1/137; value 

not derived (D3). 

Pₘ(k), n_s — the curvature perturbation spectrum and its 

measured tilt (n_s ≈ 0.965). 

S_vN, S_gen — the von Neumann (fine-grained) entropy and 

the generalised entropy; S_vN(ρ_total) = const, S_gen non-

decreasing. 

This work is published for free, forever. 
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Epilogue — Where Cosmology 

Stands 

Notebook VI set out to read cosmology from the tension field 

of ε. It closes as a single sustained argument, scaled from the 

galaxy to the universe, with the empirical content stated 

plainly and the debts named. 

What Notebook VI establishes. First, galaxies hold together 

without a dark-matter particle: the tension field of the break 

provides an acceleration floor that flattens rotation curves, 

and the scale of that floor is derived exactly — a₀ = αcH₀/(2π), 

with the apex-symmetry factor α ≈ 1.0445 forced from the S² 

dipole and the dipole forced by Poincaré–Hopf, parameter-

free (Chapters 1–2). Second, the cosmic web is the minimum-

length configuration of that same field — filaments, nodes, 

and 120° junctions as the Steiner motif (Chapter 3). Third, the 

dark sector is the unbroken mirror: twenty channels to the 

visible one, the 4.76% a count rather than a coincidence 

(Chapter 4), and the 69/26/5 partition is a clock reading — τ = 

(6/21) × t_H, the two dark fractions within 1.3% of Planck and 

the visible within ≈2%, with zero free parameters (Chapter 5). 

Fourth, the loop closes the cycle: the interior of a black hole 

read as a new expanding region, held as a fenced conjecture 

(Chapter 6). 
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What Notebook VI does not close. The quantitative 

confrontation with structure formation — the CMB power 

spectrum, P(k), the BAO scale — is owed, tracked as KS-41 and 

the structure-formation debt (AP21-D1), and it is the hardest 

empirical test in the 420 Code. The dark-matter particle 

search (KS-42.1) is the sharpest blade: a single laboratory 

detection would damage the tension-field reading. The 

formation-history convolution of the clock (D48) is named and 

open. The loop hypothesis carries its heaviest load in the 

isotropisation obstacle (KS-L0.8). These are not hidden; they 

are the empirical edge on which the notebook can be killed, 

and several of the experiments are already running. 

The one object. The deepest reading of Notebook VI is that its 

six chapters are one. The tension field is the break ε read at 

the manifold scale: it is the floor under a galaxy, the web 

across the sky, the mirror behind the visible, the clock on the 

dark sector, and the loop that returns the whole. The visible 

universe is the splinter — the +1×ε; the dark sector is the 

unbroken 1:1; the loop is the mechanism that runs from break 

to door to break. One crack, whose coupling face has depth α 

≈ 1/137, read across every scale the universe offers. 

Notebook VI is the most quantitatively exposed notebook in 

the body of work, and it stands as a structural chain from four 

axioms to a falsifiable cosmological programme — every load-

bearing claim carrying its kill switch, every debt named in the 
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Master Kill Switch Registry, and the central predictions on the 

table now.
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submit the falsification, and the 420 Code will respond. That 

is the only relationship the work owes anyone. 

I am hurt. I am always hurting. The intensity changes. 

The work is the work. 
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