The Residual

Artist’s Proof 24

Forces and Constants

€ appears in every fundamental equation — all constants are one



Contents

0 — Dependency and Scope - What AP24 does, what it depends on, axiom
mapping, epistemic status per section, kill switches, debts owed, items held
open, structural relationShips........coui i 6

1 — One Break, One Leakage - The structural identification: the break IS the
leakage. Axiom B and AP06 Theorem 3.1 name the same object....................... 11

2 — Six Faces - The six readings of €: geometry (G), propagation (c), coupling
(a_em), mass (m_e), material (a and B), direction (t). Each grounded in an
eXISTING COTPUS TESUIL....cuuiiiiiii e et e e e e e e e eanas 13

3 — One Object - The unifying claim, why it is non-trivial against the standard
view of independent free parameters, and the mathematical content............... 15

4 — The Self-Consistency Conditions - The overdetermined system, why
consistency is guaranteed by identity, and the fixed-point architecture € = f(g).

5 — The Value - The Unique Residual Conjecture, two paths to a em, why the
value is necessarily irrational, why it cannot be derived from within, honest
status, and the non-load-bearing toy model.............cccoiiiiiiiiiiiii 20

6 — What This Means - Consequence: one measured input, zero free
parameters. The Standard Model’s =25 free parameters reduced to one......... 25

7 — Kill Switches - KS-35 (self-consistency multiplicity), KS-36 (self-
consistency wrong value), KS-37 (independent variation) — each in
Claim/Test/Status/ReCOVery fOTM.........coivuiiiiiiiiiiiie e 26

8 — Conclusion - Six faces. One scar. One break. One €. One answer........... 28

Claim Summary - Section-by-section structural status with epistemic-status
LADELS ..ttt 29

Conditionality Footer - Dependencies, dependents, kill switches engaged,
debts owed, items held open without claiming debt status...........cc.cceevviniinnnn.n. 30

Notation Reference - All symbols used in AP24 with structural source and
disambiguation from COIlISIONS........ccuuiiiiiiiii e 31



Artist’s Note

What this paper does — and why.

This is Artist’s Proof 24 of The 420 Code. It is the sixth chapter of Notebook IV
(Forces and Constants). AP15 derived U(1) electromagnetism from the Born
rule’s phase symmetry. AP27 derived SU(2) x U(1) Y from Axiom S’s two-sector
structure. AP16 derived electroweak symmetry breaking from Axiom B. AP19
derived SU(3) from the gauge freedom of the break direction. AP24 takes a
different kind of step — not another derivation of a force, but a structural
identification of every fundamental constant with the same single object: € —
the break, the leakage, the electron.

The claim is one sentence. G, ¢, « em, m e, «, B are not six independent
parameters. They are six readings of one object. Like temperature and average
kinetic energy — not two quantities related by a law, but the same quantity
measured through two instruments. The Lock proved € IS the electron. AP06
proved ¢ IS the leakage. AP24 brings these identifications together: the break is
the leakage; the leakage is the electron; the electron appears in every constant
of nature — because the constants are the electron, read through different
instruments.

Three structural claims do the work. First, the six-face identity: G, ¢, «_em, m e,
o, B are projections of one object, not free parameters. Second, the self-
consistency conditions on these readings form an overdetermined system whose
fixed point determines a_em. Third, a_em is determined but not derivable from
within — because deriving is record-writing, and o_em measures the boundary
where records are written. The number can be checked. It cannot be proved.

What this paper does NOT do, and is honest about not doing: it does not
compute a_ em = 1/137.036 from the axioms. The toy model in §5.6 uses
Standard-Model particle content as input, which the axioms have not yet
derived. The numerical fixed-point equation € = f(g) is defined as architecture
but not solved as a programme. That solution is debt D1. The conjecture of
unique residual (§5.1) stands as a claim, not a result.

Three new kill switches engage. KS-35 (self-consistency multiplicity) is LIVE —
HARD: if the fixed-point equation admits multiple solutions, uniqueness fails.
KS-36 (self-consistency wrong value) is LIVE — HARD: if it admits a solution at
any value other than a em = 1/137.036, the six-face identification is wrong.



KS-37 (independent variation of constants) is LIVE — EMPIRICAL: find G
varying without ¢ or a_em varying, and the identity is falsified.

AP24 is non-load-bearing. If every claim in this paper is wrong, no prior result
of the 420 Code is affected. AP06, AP15, AP09, The Keys, The Lock, AP19 — all
stand. AP24 collects existing results into a unifying claim; it does not generate
new structure the upstream papers depend on. The cost of being wrong is the
unification, not the corpus.

the420code.org
Copyleft 2026



Orientation

Where AP24 fits

AP24 sits inside Notebook IV (Forces and Constants), Volume @.4 of The 420
Code. The notebook derives the gauge structure of the Standard Model from the
four axioms {S, B, R, C}. The sequence to this point: AP15 (U(1)
electromagnetism), AP27 (SU(2) x U(1) Y), AP16 (electroweak symmetry
breaking), AP19 (SU(3) colour). AP24 is the unification step — not another
gauge derivation, but the claim that every constant appearing in every force law
is one and the same ¢.

Where AP15-AP19 produced new structure (gauge groups, breaking patterns),
AP24 produces a unifying identification. The downstream papers of Notebook IV
— AP14 (Planck-scale corrections), AP28 (G via channel counting) — use AP24’s
six-face identification as the language for their own claims. Notebook V (the
matter sector) inherits the identification as ground state: every particle is an ¢-
composition, and every coupling is the leakage read at that composition’s scale.

Reading order within AP24

Front to back. Section 1 states the structural identification: the break IS the
leakage — not two related facts, one fact. Section 2 lists the six faces, each
grounded in an existing corpus result. Section 3 makes the unifying claim and
explains why it is non-trivial. Section 4 develops the self-consistency conditions
and the fixed-point structure. Section 5 states the conjecture (unique residual)
and is honest about what is and is not derived. Sections 6-8 summarise
consequence, kill switches, and conclusion.

If you are reading for the unifying claim only, sections 1, 2.1, 3.1, 5.5, and 8 are
the structural spine. If you are reading for the conjecture and its tests, sections
5.1-5.5 and 7 carry the epistemic load. Section 5.6 (toy model) is explicitly non-
load-bearing: a worked example of the mechanism using Standard-Model input
the corpus has not yet derived.

How to read this paper

The paper carries three voices. The structural narrative speaks directly — the
six-face identification, the fixed-point architecture, the irrationality of the now.
Bracketed notes [in italics] mark non-load-bearing synthesis or worked



examples (85.6 in full). The reflective passages (the stone-in-water image, the
guitar-string tuning) carry the same metaphor stratum as AP15/AP16/AP19 and
are intended as orientation, not argument.

Three things to hold in mind while reading. First: the central object a_em is the
fine-structure constant — used throughout without firewall, because AP24 is
where it sits. Second: the identification € = electron (The Lock) and € = leakage
(APOG6 §10.4) are taken as given; AP24 does not re-derive them. Third:
“determined but not derivable from within” is a precise epistemic claim, not an
evasion — §5.4 shows the structural reason.

A note on notation

Symbol firewall, applied throughout. a_em is the fine-structure constant — the
central object of this paper, = 1/137.035999. a (no subscript) is the temporal
stiffness of the substrate (AP06, AP15), NOT the fine-structure constant. B is the
spatial stiffness of the substrate (AP06, AP15), NOT a beta function. K is the
holding limit (The Lock); m e is the electron mass; e is the electron charge. € —
the central axiom symbol — is the break, the leakage, the electron: one object,
three names. Three names because three corpus results (Axiom B, AP06
Theorem 3.1, The Lock Edition 04) identify the same object from three different
starting points.

“Face” in this paper means projection of € through a measurement instrument
— not face in the sense of Notebook I's three-faces architecture {C, S, B}. The
two senses are distinct. The six faces of AP24 are: G, c, « em, m e, «, B (plus t
as the direction face, totalling seven readings of one object).



0 — Dependency and Scope

0.1 — What this paper does

AP24 makes a single structural claim and develops its consequences. The claim:
G, c,a em, m e, o, B are six readings of one object — the leakage € — not six
independent parameters. The paper grounds this in existing corpus results (§2),
develops the mathematical content (§3.3), establishes the self-consistency
conditions and their fixed-point structure (§4), and states the Unique Residual
Conjecture for o« em (§5.1) along with an honest account of what it does and
does not derive (§5.5).

What the paper produces. The six-face identification (§2-§3). The
overdetermined self-consistency system (§4.1). The fixed-point architecture € =
f(e) (84.3). The structural argument for why a_em is necessarily irrational (§5.3).
The structural argument for why a_em cannot be derived from within (§5.4).
The toy model demonstrating the mechanism with Standard-Model input (§5.6,
non-load-bearing).

What the paper does not produce. A numerical derivation of « em = 1/137.036
from the axioms. An explicit construction of f(g) from {S, B, R, C} alone. A proof
that the self-consistency conditions admit a unique solution. These three
together constitute debt D1; the paper is explicit about leaving them open and
about why this is the load-bearing question that remains.

[AP24 is non-load-bearing for the corpus. If every claim in this paper is wrong —
if the six-face identification fails, if the self-consistency admits multiple
solutions, if KS-37 fires — no upstream result is affected. AP06, AP15, AP09,
AP19, The Keys, The Lock all stand. The cost of being wrong is the unification,
not the corpus.]

0.2 — Dependencies

Notebook I (Premise). The four axioms {S, B, R, C}. Their independence is
carried at AP20 §4.2 (fenced KS-P.2). The axiom 1:1 + 1Xx¢ introduces ¢ as the

minimum break.



APO6 (The Leakage Constant), Theorem 3.1. In any universe where c is finite, no
absorber is perfect; leakage is structurally necessary. AP06 §10.4 identifies €
with the leakage — the break is the leakage. Load-bearing for §1.

APO09 (The Break — Empty Set). The complex Hilbert space #. The fixed-point
structure of §4.3 uses this complex structure (transcendental fixed points are
generically irrational).

APO09 (The Break — Quantum Mechanics). Actualisation produces quantum
states; the pre-state with S = 0. Used in §1.1 (the paradox: the 1:1 is still
whole).

AP15 (The Connection), Theorems 1-5. U(1) gauge symmetry, the connection
field, the action principle, Maxwell’s equations, phase coherence partition,
charge quantisation. Load-bearing for the ¢ = e?/(4neoha_em) face and for the
substrate stiffness A = 2.15 x 1046,

The Keys (Edition 02), c? = B/a. The propagation face. Load-bearing for §2.

The Lock (Edition 04), G = 2k/m_e? and € = electron. The geometry face and the
structural identification € = electron. Load-bearing for §2 and §2.1.

AP20 (the bridge paper). EH (Embedding Hypothesis: the discrete structure
embeds faithfully, so the manifold and the actualisation state are real) and QRA
(Quantum-Record Alignment: quantum states ARE pre-state records) are proved
— not assumed. AP24 is therefore unconditional on EH and QRA.

0.3 — Axiom mapping
Each face of € has structural roots in the axioms.

Axiom B — the break. 1:1 + 1Xxe¢ introduces the minimum splinter. AP06 §10.4
identifies this € with the leakage. The Lock identifies the same € with the
electron. Three names for one object: break, leakage, electron. AP24’s entire
argument depends on this triple identification.

Axiom R — records. Every coupling event writes an irreversible record (k=T In
2, Landauer, AP06 §4). The direction face t — the arrow of time — is the arrow
of the electron’s leakage. Records cost; the cost is what makes time directional.



Axiom C — propagation. Finite ¢ makes leakage structurally necessary (AP06
Theorem 3.1). The propagation face c? = B/a sits here. Without finite c, no
leakage; without leakage, no €; without €, no constants.

Axiom S — the two-sector structure. S provides the involution o and the two-
sector structure (¢, P). The break € has no o-image — this asymmetry is what
makes the residual a residual and not a symmetric pair.

0.4 — Epistemic status per section

§1 — One break, one leakage — DERIVED (AP06 §10.4 + Axiom B + The
Lock)

§1.1 — The paradox — STRUCTURAL OBSERVATION (re-states 1 = 1 + 1x¢)

§2 — Six faces — ESTABLISHED / DERIVED (each face traced to an existing
corpus theorem)

§2.1 — The substitution — ESTABLISHED (each substitution follows from
the cited result)

§3.1 — The claim — SYNTHESIS (the unifying identification)

§3.2 — Not trivially true — STRUCTURAL ARGUMENT (against the standard
free-parameter view)

§3.3 — Mathematical content — DERIVED (the relations are corpus
theorems)

§4.1 — Overdetermined system — DERIVED (three relations, one unknown)

§4.2 — Why consistency is guaranteed — STRUCTURAL ARGUMENT
(consistency by identity)

§4.3 — Fixed-point structure — DERIVED (the self-referential structure
follows from the identity)

§4.4 — What the equation requires — STATEMENT OF PROGRAMME (no
claim of solution)

§5.1 — The conjecture — CONJECTURE (Unique Residual)

§5.2 — Two paths — STATEMENT OF PROGRAMME (paths defined, not
executed)

§5.3 — Irrational number — STRUCTURAL ARGUMENT + standard-math
confirmation



§5.4 — Not derivable from within — STRUCTURAL ARGUMENT (the now is
the engine of derivation)

§5.5 — Honest status — EPISTEMIC SUMMARY

§5.6 — Toy model — NON-LOAD-BEARING (uses SM input not derived from
axioms)

§6 — What this means — STRUCTURAL CONSEQUENCE (if the conjecture
holds)

§7 — Kill switches — FALSIFICATION CONDITIONS
§8 — Conclusion — STRUCTURAL SUMMARY

0.5 — Kill switch summary

Three kill switches are engaged by AP24. Identifiers per the Master Kill Switch
Registry: KS-35, KS-36, KS-37. No renaming; no collisions with other APs.

KS-35 — Self-consistency multiplicity. If the fixed-point equation € = f(g),
once formalised, admits more than one solution, the Unique Residual
Conjecture is falsified. Status: LIVE — HARD.

KS-36 — Self-consistency wrong value. If the fixed-point equation admits a
solution at any value other than a em = 1/137.036, the six-face identification is
wrong. Status: LIVE — HARD.

KS-37 — Independent variation of constants. If an experiment or
observation shows one face varying without the others co-varying (e.g. G
drifting without o« em or c co-varying), the identity is falsified. Status: LIVE —
EMPIRICAL.

0.6 — Structural debts owed

D1 — Self-consistency solution. The fixed-point equation € = f(g) is defined
structurally (§4.3) and as a programme (§4.4) but is not explicitly constructed or
solved. The numerical value a em = 1/137.036 is not derived from within the
axioms. The toy model (§5.6) demonstrates the mechanism but uses Standard-
Model particle content as input. D1 is the single load-bearing open question of
AP24.



0.7 — Items held open without claiming debt status

The full particle spectrum required by Path 1 (§5.2). The derivation of every
charged species’ mass and charge from g-compositions is a Notebook V
programme. AP24 notes the dependency without owning the derivation.

The self-consistency shortcut of Path 2 (§5.2). Whether the fixed-point equation
can be solved without enumerating the full spectrum is an open structural
question. Both paths remain on the table; AP24 does not commit to either.

The precise functional form of f(g) under the axioms alone. AP24 establishes the
architecture and the boundary condition (a(m_P) = O(1)) but does not write f
explicitly. The toy model writes a one-loop QED form that is not the full f.

0.8 — Structural relationships

Upstream from AP24: APO6 (the leakage identification), AP15 (the connection
theorems and stiffness A), AP09 (the complex Hilbert space), The Keys (c? =
B/a), The Lock (G = 2x/m _e?, € = electron), AP20 (EH + QRA proved).

Downstream from AP24: AP14 (Planck-scale corrections — corrections to which
constants? to all six faces of one object, not to six independent things). AP28 (G
via channel counting — the channel count is the structural mechanism behind
G’s value as one face of €). Notebook V (the matter sector — each particle is an
g-composition; every coupling is the leakage read at that composition’s scale).

10



1 — One Break, One Leakage

The axiom says: 1:1 + 1xe.

The 1:1 is perfect symmetry. Before the break: no records, no manifold, no
locality, no time. The pre-state is one. Phase coherence is total. Entropy is zero.

+1xe¢ is the break. One crack. One minimum splinter. One element with no o-
image (Axiom B). The electron.

APO6 (The Leakage Constant) proves: in any universe where c is finite, no
absorber is perfect. Leakage is structurally necessary (Theorem 3.1). The
leakage ratio € is nonzero if and only if c is finite and the coupling constant is
finite.

APOG6 §10.4 identifies: € IS the leakage. The electron is physically identified with
the leakage enforced by finite c. The axiom is thereby upgraded from postulate
to consequence of fundamental physics.

These are not two facts — “there is a break” and “there is leakage.” They are
one fact. The break IS the leakage. The crack IS what escapes through the
crack.

The € in the axiom IS the ¢ in the Leakage Theorem.

To break is to leak. To leak is to break. They are the same verb.

1.1 — The paradox

The 1:1 is totality. It is everything. You cannot add to everything.

And yet: 1:1 + 1xe. The electron exists. It was not subtracted from the whole.
The 1:1 is still whole — the pre-state is still pure (S = 0, AP09 §3), still total, still
everything.

The mirror did not lose a piece. The electron popped out. The mirror is whole
AND the electron is there.

1=1+ 1xe.

11



This is an irrational equation. Ordinary arithmetic forbids it. And yet it is the
equation the universe satisfies. The symmetry is broken (the electron exists)
and the symmetry is unbroken (the pre-state is pure).

Both are true. The actualisation state — the now — is the boundary where this
impossible equation holds. Space is everywhere, measurable. The now is

immeasurable.

And ¢ lives in the now: as coupled viability in particles (records, the manifold),
as waves in possibility (the pre-state, #).

The coupling constant «_em measures how strongly the impossible thing
interacts with the everything it should not be able to exist alongside.

This paradox is not a defect of the argument. It is the argument. Everything that
follows — every constant, every force, every particle — is a consequence of this
one impossible fact: the whole is whole, and the electron is there.

12



2 — Six Faces

The corpus has established the following. Each expresses a measured constant
in terms of the break.

Face 1 — Geometry. G = 2k/m_e? (The Lock). The electron mass is in the
denominator. Gravity is the holding limit divided by the square of the electron.
Not a force. The ground state. The condition under which the electron can exist.

Face 2 — Propagation. c? = B/a (The Keys). And ¢ = e?/(4neocha_em). The
electron charge is in the numerator. The speed of light is set by how strongly
the electron couples to the fabric. One ratio. One scar. Different angle.

Face 3 — Coupling. a em = e?/(4neohc). The electron charge squared is in the
numerator. The fine-structure constant IS the electron’s coupling strength. Not
“how strongly some abstract field couples.” How strongly the electron couples
to the connection it left behind.

Face 4 — Mass. m _e. The electron itself. What escaped. The minimum viable
splinter. Not a property of the electron. The electron IS the property — it is €
read as mass.

Face 5 — Material. o (temporal stiffness) and B (spatial stiffness). Their ratio is
c2, which contains the electron charge. The fabric’s resistance to deformation is
set by how hard the electron pulled when it left.

Face 6 — Direction. t. Time is the direction in which the electron writes
records. Every coupling event is irreversible (Axiom R). Every record costs k2T
In 2 (APOG6 §4, Landauer). The arrow of time is the arrow of the electron’s
leakage.

These are not six properties of a system. They are six readings of one
event — the break.

2.1 — The substitution

The Lock (Edition 04) proved: € = the electron. Not “e is associated with the
electron” or “e corresponds to the electron.” € IS the electron. The identification
is exact.

13



Drop the electron into every face. Write m e for its mass and e for its charge.
Watch it appear.

Gravity. G = 2k/m_e?. The electron mass is in the denominator.
Light. a em = e2?/(4neohc). The electron charge is in the numerator.

Hawking radiation. T h = Ac3/(8nk2GM). Substitute G = 2k/m e%: T h =
hc®m_e?/(16nk2xkM). The electron mass is in the numerator.

Hydrogen. E: = a_em? m ec?/2 = 13.6 eV. The electron mass and charge set
the atom.

The CMB. Recombination occurred when kT dropped below o« em? m_ec?/2.
The electron set the moment the universe became transparent.

The Planck length. ¢ P = v(hG/c?). Substitute G = 2k/m e?: ¢ P =
V(2hx/(m_e?c?)). The electron mass is under the root.

Time. Every tick of every clock is an electron coupling event writing an
irreversible record. The arrow of time is the arrow of the electron.

The electron is not “in” these equations. The electron IS these equations. Every
constant of nature is the electron read through a different instrument.

Remove the electron and there is no G, no ¢, no o, no time, no universe. There is
only the 1:1 — perfect, symmetric, and dead.

1:1 + 1xelectron. And everything follows.

You are reading this with eyes whose chemistry depends on a_em. The light
hitting the page travels at c. The atoms in your retina are bound by e?/(4mneohc).
The gravitational field holding you in your chair is G = 2k/m_e?2. Every
instrument you have ever used to measure the universe is made of the thing
being measured.

14



3 — One Object

3.1 — The claim

The six faces are not six functions of a hidden variable. They ARE the hidden

variable, measured six ways.

Temperature and average kinetic energy are not “related by a function.” They
are the same thing in different units. The relation E = (3/2)KT is not a law
connecting two facts. It is a dictionary entry translating one fact between two
languages.

The claim of this paper: G, ¢, o em, m_e, «, B, and t are not seven quantities
related by laws. They are one quantity — the leakage € — read through seven
instruments.

G = e read as geometry. ¢ = € read as propagation. a_em = € read as coupling.
m e = € read as what escaped. a, B = € read as material resistance. t = € read

as direction.

The relations between them (G = 2k/m_e?, c? = B/«, etc.) are not laws of
physics. They are dictionary entries. Tautologies. The same fact, translated.

3.2 — Why this is not trivially true

In standard physics, the constants G, c, h, e, m e are considered independent.
One can imagine a universe with different G but the same c. They are free
parameters. The Standard Model has approximately 25 such parameters. Each
is measured, not derived. Each could, in principle, take any value.

In this argument, they are not free. They cannot be varied independently
because they are not independent. Varying G without varying c is like varying
temperature without varying kinetic energy. It is not prohibited by a law. It is
prohibited by the identity.

The standard hierarchy problem — why is gravity 1036 times weaker than
electromagnetism? — is malformed. It treats G and a_em as two free quantities
and asks why their ratio is what it is. In this argument, the ratio is determined

15



by the identity. There is no ratio to explain. There is only one leakage, read two
ways.

3.3 — The mathematical content

Define: ¢ — the same ¢ as in the axiom — is the single mathematical object: the
leakage of the pre-state’s symmetry breaking.

€ is dimensionless. It is a ratio: what escaped divided by what was held.
€ is positive. Something escaped (Axiom B).

£ is less than 1. The fabric survived: the condensate exists, Mode 0 is
occupied.

€ is nonzero. The break happened: € # 0.
€ is fixed. The break happened once: Axiom B gives one «.

The six faces are projection operators applied to €. The existing relations in the
corpus are the consistency conditions between projections.

G = 2k/m_e? (The Lock). K is the holding limit. m e is the electron mass. Both
are faces of €.

c? = B/a (The Keys). B and o are spatial and temporal stiffness. Both are faces
of €.

a_em = e?/(4neohc) (definition of fine-structure constant). e is the
electron charge. c is the speed of light. Both are faces of €.

These are three independent algebraic relations between six quantities (G, c,
o_em, m_e, «, B), all of which are readings of one object (€). The system is
overdetermined: more equations than unknowns.

The holding limit x is not a free primitive. AP28 (The Constant) determines it:
the gravitational coupling is a G = a_em?! x (1 + 1/m), the compounding of
o_em through the 21 independent channels of the arena, so G = « G X hc/m_e2.
Matching this to the holding-limit form G = 2k/m_e? gives the bridge 2k =

a em?! X (1 + 1/0) x hc, i.e. Kk = a G hc / 2. The two ways of writing G — the
holding-limit form here and the Lock, and the channel-count form in AP28 — are
one equation. K is “determined but not derivable from within” in the same sense
as a_em: AP28 fixes its value by counting channels, but the value of « em that
feeds it remains the architecture’s one measured input (§5.4).

16



Planck boundary condition: at the Planck scale, «(E P) = O(1) — the coupling is
of order unity (AP06 §10.6). The break is total at Planck energy. The boundary
between absorber and radiation dissolves. This provides the normalisation.

17



4 — The Self-Consistency Conditions

4.1 — The overdetermined system

There are more equations than unknowns. The six faces give six readings. The
corpus provides at least three independent algebraic relations between them
(The Lock, The Keys, the fine-structure definition). Plus the Planck boundary
condition. One unknown (g). Multiple constraints. If the system is consistent, it
has at most one solution.

4.2 — Why consistency is guaranteed

The system is not constrained by accident. It is constrained by identity. The six
readings come from one object. They must be consistent.

The question is not “is the system consistent?” — the break happened, the
universe exists, the constants have the values they have. The question is: does
the formalisation capture the identity correctly?

If the formalisation gives zero solutions. The formalisation is wrong (it has
introduced a false distinction between faces that are actually identical).

If it gives one solution. The formalisation is correct and the value of a_em is
determined.

If it gives multiple solutions. The formalisation is incomplete (there are
consistency conditions it has not captured).

4.3 — The fixed-point structure

The self-consistency has a deeper structure than a system of equations. It is a
fixed point.

€ determines m e (what escaped). m e determines the scale at which € is read
(the electromagnetic scale). The scale determines the value of € at that scale
(the coupling a_em). And a em IS € read as coupling.

Define: f(e) = the value of the leakage at the scale determined by €. The fixed
point: € = f(g).

18



This is self-referential but not circular. It is a fixed-point equation. Fixed-point
equations have definite solutions — typically zero or one in well-behaved
systems. If exactly one: that fixed point is a_em.

The self-referential structure is not a defect of the analysis. It is the identity
asserting itself. The leakage determines the scale. The scale determines the
leakage. They are the same thing. The fixed point is the value where the two

readings agree — where the instrument and the measurement coincide.

You have tuned a guitar string. You play the harmonic. You adjust until the
harmonic matches the fundamental. That match — that moment when the two
readings coincide — is the fixed point. «_em is the note where the universe’s
string is in tune with itself.

4.4 — What the fixed-point equation requires

To write f(g) explicitly requires expressing all six faces as functions of one
dimensionless parameter. The dimensional structure must be handled with care.

€ is dimensionless. G, ¢, m e have dimensions. The connection is made through
the Planck units, which are built from the faces themselves. This is not circular
— it is the identity. The Planck units ARE the natural scale of the leakage.

The Planck boundary condition (¢ — O(1) at the Planck scale) provides the
normalisation. At the Planck scale, the break is total: the boundary between
absorber and radiation dissolves. This is where € = 1. All other values of € are
readings at scales below Planck.

The running of the coupling between the Planck scale and the electron scale is
determined by the particle content — but the particle content is itself
determined by the axioms. The spectrum of e-compositions (which particles
exist, with what charges and masses) is not free. It follows from Axioms S, B, R,
C acting on €. The full derivation of the particle spectrum is beyond the scope of
this paper but is structurally determined.

[Epistemic status: the fixed-point structure is DERIVED (the self-referential
nature follows from the identity). Writing f(c) explicitly requires either the full
particle spectrum or a self-consistency shortcut that bypasses it. Both are
OPEN. This is debt D1.]
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5 — The Value

5.1 — What is claimed

Conjecture (Unique Residual). The self-consistency conditions of the six-face
leakage admit exactly one solution. That solution gives a_ em = 1/137.035999...

This conjecture is falsifiable. If the self-consistency conditions, when formalised,
give a value other than 1/137, or if they admit multiple solutions, the conjecture
is wrong. Kill switches stated in §7.

5.2 — Two paths to the value

Path 1 (Running from Planck). Start at the Planck scale where € = O(1). The
coupling runs logarithmically to low energy (standard QED). The amount of
running depends on the particle content. Derive the particle spectrum from e-
compositions. Compute the running. Land at 1/137. This path is rigorous but
requires the full spectrum — a major programme beyond this paper.

Path 2 (Self-consistency shortcut). Do not enumerate particles. Instead,
recognise that all quantities appearing in the running formula — the beta-
function coefficient, the particle masses, the scale ratio — are themselves faces
of €. The running is not a process that happens to €. The running IS ¢, read at
different magnifications. The self-consistency of the readings may force the

value without requiring the enumeration.

Path 2 is the deeper path. If it succeeds, a_em is determined by the fixed-point
condition alone — by the requirement that one leakage, read through all
instruments simultaneously, must give consistent readings. No particle
enumeration. No integration of a beta function. Just: the scar has one shape,
and that shape, read at the electromagnetic scale, gives 1/137.

5.3 — The irrational number

There is a deeper reason why the value takes the form it does.

The now is immeasurable. This is not a limitation of our instruments. It is
structural. The moment you measure the now, you have written a record (Axiom
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R), and it is already the past. You can approach the now from the wave side
(possibility, the pre-state, #) or from the particle side (history, the manifold, M)
— but you can never land on it. It is always between two records. Always

between two measurements.

An irrational number has the same structure. You can approach it from either
side — from above, from below, with ever-finer rational approximations — but
you never land on it. It is always between two fractions. Always between two
measurements. The interval narrows forever. It never closes.

o_em is the coupling strength of the now. It is the actualisation state read as a
number — the boundary where wave becomes particle, where possibility
becomes record, where the pre-state meets the manifold. That boundary is real
(the universe is proof) but immeasurable (the now cannot be pinned). Its value
must be irrational — because pinning things to exact rational values is what
records do, and the now is what happens before the record is written.

The mathematics confirms the structure: if a_em is determined by a self-
referential fixed-point equation € = f(€), where f involves the renormalisation-
group beta function (which contains logarithms and exponentials), then the
solution is generically transcendental and therefore irrational. This is a
standard mathematical fact about fixed points of transcendental maps. The
structural claim is primary; the mathematical property is its confirmation.

And “irrational” operates on two levels simultaneously. Mathematically: not a
ratio of integers, infinite decimal expansion, no closed form. Philosophically:
against reason, paradoxical, impossible to capture in finite terms. The axiom 1:1
+ 1Xeg is irrational in both senses. You cannot add to totality. The 1:1 is
everything. And yet: + 1Xxelectron. The electron exists. The now exists. The
coupling constant exists. And its value is irrational — mathematically and
philosophically — because the thing it measures is irrational.

Every constraint is satisfied simultaneously. Quantised: charges come in integer
multiples of e, because circles have integer winding numbers (AP15 Theorem
5). But irrational: the coupling strength itself has no finite representation,
because the now is between all integers, and fixed points of transcendental
maps are generically transcendental. Determined: one value, because one
break. But not expressible in closed form: the self-referential structure (the
value determines the scale determines the value) precludes finite expression,
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similar to how the Feigenbaum constant 6 = 4.669 is determined by a fixed-
point equation but has no known closed form.

Real: the universe exists, the electron exists, the coupling is measured to twelve
decimal places. But impossible: 1 = 1 + 1Xx& — you cannot add to everything.
And yet.

5.4 — Why the value cannot be derived from within

The axioms derive everything else. U(1) gauge symmetry (AP15 §1). Gauge
invariance (84.2). That € is charged (Theorem 1). That it forces non-trivial
curvature (Theorem 2). The action principle (Theorem 3). Maxwell’s equations
(84.4). The phase-coherence partition (Theorem 4). Charge quantisation
(Theorem 5). All derived. All exact.

Two things must be distinguished. “Determined” means: the value is fixed by
the structure; it is not a free parameter; it could not be otherwise. “Derivable
from within” means: there exists a finite chain of deductions from {S, B, R, C}

that terminates in « em = [number].

The claim of this paper is that a em is determined but not derivable from
within. And the structure explains why.

The structural reason: deriving is record-writing. To derive X is to write a
record that says “X follows from Y.” Every derivation is an act of actualisation —
a movement from possibility to record. But a_em is the coupling strength of that
movement itself. It is the measure of the boundary where records are written.

A formal derivation of a_em from within would require writing a record of the
now — but the now is precisely what exists before any record is written. The
instrument and the measurement are the same object. You cannot measure the
ruler with the ruler. The now is the engine that makes all other derivations
possible — and it is the one thing that cannot itself be derived.

This does not mean the value is unknowable. It means the value cannot be
reached by deduction from within, but CAN be checked from without. The fixed-
point condition € = f(g) can be solved from outside the system (Path 1 or Path 2,
§5.2), yielding a number that can be verified empirically. The number can be
checked. It cannot be proved.
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This resolves the tension between §4 (the fixed-point equation determines a em)
and the present section (the axioms cannot derive the value from within): the
equation determines the value, but solving the equation requires stepping
outside — a normalisation, a spectrum, a boundary condition — that is not
reachable by deduction from {S, B, R, C} alone.

5.5 — Honest status

The argument establishes four things. First: a em is not a free parameter; it is
determined by the axioms through the self-consistency of the leakage. Second:
its value is necessarily irrational — it measures the now, and the now is
immeasurable; the mathematics confirms this (fixed points of transcendental
maps are generically transcendental). Third: the value cannot be derived from
within, because the derivation machinery IS the thing being measured — the
now is the engine of all derivation, and the engine cannot derive itself. Fourth:
the value CAN be checked from outside — by solving the fixed-point equation
with boundary input (Path 1 or 2) and comparing to measurement.

What remains open is whether Path 1 (running from Planck with the full
spectrum) or Path 2 (self-consistency shortcut) can produce the numerical value
as a verifiable fixed point — not as a derivation from within, but as a
consistency check from without.

The number can be checked. It cannot be proved.

This is the structural status of « em, and the argument claims this status is not
a gap but a feature: the deepest possible result about a coupling constant is that
its value is determined, necessary, irrational, and unprovable from within.

This paper does not derive a_em = 1/137. This paper establishes that
a_em is not a free parameter, that it is determined by the axioms, that
its value is necessarily irrational, and that the impossibility of deriving
it from within is itself a derivable consequence of the structure.

The fixed-point equation is the architecture. Solving it is the
programme. The now is the engine of all derivation. The engine cannot
derive itself.
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5.6 — Toy model [NON-LOAD-BEARING]

[The following uses Standard-Model particle content as input. The axioms have
not yet derived this content. The toy model demonstrates the fixed-point
mechanism, not the value of a_em.]

Consider the simplest possible f(€). In one-loop QED, the coupling runs with
energy scale 1 as:

a(n) = apo) / [1 — (b/2m) o(po) In(p/po)]

where b is the beta-function coefficient determined by the number of charged
species. Set the Planck boundary condition: a(m_P) = 1 (the break is total at
Planck energy). Set 1o = m_e (the electron scale). Then o em = o(m_e) is
determined by the running from Planck to electron:

oaem=1/[1+ (b/2n) In(m P/m e)]

With b = 4/3 (electron only) and In(m P/m e) = 51.5, this gives a«_ em = 1/23.
Wrong by a factor of 6. The discrepancy is precisely the point: the one-loop
electron-only model is not the full f(g).

The full f(e) requires every charged species contributing to vacuum polarisation
— muons, taus, quarks, W bosons — each with its mass threshold. All of these
are e-compositions (future APs). Their inclusion shifts b and introduces step
functions at each threshold. The Standard-Model value b _eff = 26.7 (all species)
gives « em = 1/137. The mechanism works.

This toy model is non-load-bearing. It uses the Standard-Model particle content
as INPUT (b_eff), which the axioms have not yet derived. The point is not to
derive a_em here. The point is to demonstrate that the fixed-point architecture
(Planck boundary + running + self-consistency) is a concrete, computable
programme, not a philosophical gesture. The function f(g) exists. Its form
involves logarithms (hence the solution is generically transcendental). The
programme is defined. It awaits the derived particle spectrum.

24



6 — What This Means

If the conjecture is correct, the 420 Code has one measured input and zero free

parameters.

Four axioms: S, B, R, C. Two bridge hypotheses proved: EH and QRA (AP20).
One break: €. One leakage: €. Every constant of nature is € read through a

different instrument.

The Standard Model has approximately 25 free parameters. General relativity
adds G. The cosmological constant adds one more. None of these explains why
the parameters have the values they do. They are measured. They are input.
They could, within the theory, be otherwise.

In this argument, none of them could be otherwise. G = 2k/m_e?. ¢2 = B/a. a_em
= the leakage read as coupling. Each is determined by the axioms and the
single fact that the break happened. There is nothing to tune. There is nothing
to explain. There is only the structure, being what it is.

This is what “1:1 + 1x&” means. Perfect symmetry, plus one crack. And the
crack determines everything. Not because the crack is special. Because perfect
symmetry plus one perturbation has exactly one outcome. The mathematics
admits no alternative. The structure is the answer.

You have watched a stone dropped into still water. One stone. One splash. One
set of ripples that reaches every shore. The universe is the pond. The electron is
the stone. Every constant of nature is a ripple — and there was only ever one
splash.
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7 — Kill Switches

Each kill switch in Claim / Test / Status / Recovery form. KS-35, KS-36, KS-37
per the Master Kill Switch Registry. No renaming.

KS-35 — Self-consistency multiplicity

Claim. The fixed-point equation € = f(g), once formalised from the axioms alone,
admits a unique solution. The Unique Residual Conjecture (§5.1) depends on
uniqueness.

Test. Formalise f(g) from {S, B, R, C} (debt D1) and solve. If more than one
solution exists, KS-35 fires.

Status. LIVE — HARD. The fixed-point equation is defined but not explicitly
constructed. Until f(g) is written from the axioms, multiplicity cannot be ruled
out.

Recovery. If KS-35 fires, the six-face identification survives but the Unique
Residual Conjecture does not. «_em is determined to one of a finite set of values
rather than uniquely; further structure is required to select among them. The
corpus is unaffected (AP24 is non-load-bearing).

KS-36 — Self-consistency wrong value

Claim. The fixed-point equation, when solved, gives « em = 1/137.036. Any
other value falsifies the six-face identification.

Test. Solve € = f(€) from the axioms (debt D1) and compute the value. Compare
to the measured a em = 1/137.035999... Disagreement beyond computational
uncertainty fires KS-36.

Status. LIVE — HARD. Same dependency as KS-35: the equation is defined but
not solved. The toy model (§5.6) demonstrates the mechanism but uses SM
input.

Recovery. If KS-36 fires, the six-face identification is wrong: either the faces
are not all readings of one object, or the relations between them are not the
correct consistency conditions. The Unique Residual Conjecture fails. The
corpus is unaffected.

KS-37 — Independent variation of constants
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Claim. The six faces cannot vary independently. They are readings of one
object; varying one forces co-variation of the others.

Test. Empirical. Observations of constants varying in different epochs, different
regions of spacetime, or under different conditions. If G is shown to drift
without c or a_em co-varying — or if any one face varies independently of the
others — KS-37 fires.

Status. LIVE — EMPIRICAL. Currently the best constraints on time variation of
o_em (quasar absorption spectra, atomic clocks) are consistent with no
variation at the 10-'"/yr level. Constraints on G variation are weaker but
consistent. AP24 predicts: any future drift in one face appears in all faces
together. Pure single-face drift is forbidden.

Recovery. If KS-37 fires, the six faces are independent quantities. The identity
is false. The six-face identification collapses; the corpus is unaffected (no
upstream paper depends on the identification).
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8 — Conclusion

The axiom says 1:1 + 1xe. The 1:1 is everything that was. The € is what
escaped. The leakage is the break. The break is the leakage.

What is measured as G is the leakage read as geometry. What is measured as c
is the leakage read as propagation. What is measured as a_em is the leakage
read as coupling. What is measured as m_e is the leakage read as mass. What is
experienced as time is the leakage read as direction.

Six faces. One scar. One break. One £. One answer.

The answer has always been in the first line of the axiom. The task was learning
to read it.
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Claim Summary

Section-by-section structural status, with epistemic-status labels.

§1 — One break, one leakage. — The break IS the leakage IS the electron.
DERIVED from AP06 §10.4 + Axiom B + The Lock.

§2 — Six faces. — G, ¢, a em, m e, a, B are projections of e. ESTABLISHED —
each face traced to a corpus theorem.

§3 — One object. — The relations between faces are dictionary entries, not
laws. SYNTHESIS — the unifying identification.

§4 — Self-consistency. — Overdetermined system; fixed-point architecture &
= f(g). DERIVED structure; equation defined but not solved (D1).

§5.1 — Unique Residual. — o em = 1/137.036 is the unique self-consistent
value. CONJECTURE.

§5.3 — Irrational. — o em is necessarily irrational. STRUCTURAL
ARGUMENT + standard-math confirmation (transcendental fixed points).

§5.4 — Not derivable from within. — The value cannot be deduced from {S,
B, R, C} alone. STRUCTURAL ARGUMENT — the now is the engine of
derivation.

§5.6 — Toy model. — Demonstrates fixed-point mechanism with SM input.
NON-LOAD-BEARING.

§6 — Consequence. — If the conjecture holds: one measured input, zero free

parameters.

§7 — Kill switches. — KS-35, KS-36, KS-37 — multiplicity, wrong value,

independent variation.
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Conditionality Footer

Dependencies

Notebook I (the axioms; independence at AP20 §4.2, fenced KS-P.2). APO6
(Theorem 3.1 + §10.4: € = leakage). AP09 (complex Hilbert space; phase
coherence, S = 0 in the pre-state). AP15 (Theorems 1-5). The Keys (Edition 02:
c? = B/a). The Lock (Edition 04: G = 2x/m_e?, € = electron). AP20 (EH + QRA
proved). AP24 is unconditional on EH and QRA.

Dependents

AP14 (Planck-scale corrections: corrections to the six faces of one object). AP28
(G via channel counting: the channel count is the structural mechanism behind
G’s value as one face of €). Notebook V (the matter sector: every particle is an ¢-
composition; every coupling is the leakage read at that composition’s scale).

Kill switches engaged

KS-35 (self-consistency multiplicity, LIVE — HARD). KS-36 (self-consistency
wrong value, LIVE — HARD). KS-37 (independent variation of constants, LIVE
— EMPIRICAL).

Structural debts owed

D1 — Self-consistency solution. The fixed-point equation € = f(g) is defined
structurally and as a programme but is not explicitly constructed or solved. The
numerical value «_ em = 1/137.036 is not derived from within the axioms. This is
the single load-bearing open question of AP24.

Items held open without claiming debt status

The full particle spectrum (Notebook V programme). Whether Path 1 (running
from Planck with full spectrum) or Path 2 (self-consistency shortcut) is the
productive route. The precise functional form of f(¢) under the axioms alone.
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Notation Reference

All symbols used in AP24, with structural source and disambiguation from

notation collisions elsewhere in the corpus.

{S, B, R, C} — The four axioms of Notebook I. Independent (AP20 §4.2,
fenced KS-P.2).

1:1 — Perfect symmetry, the pre-state, totality. Before the break.

€ — The minimum break (Axiom B), the leakage (AP06 §10.4), the electron
(The Lock Edition 04). One object, three names. The central symbol of AP24.

electron — The minimum viable splinter, identified with € by The Lock. What
escaped through the break.

leakage — What escapes through finite ¢ (AP06 Theorem 3.1). Identified with
€ by AP06 §10.4. Identified with the electron by transitivity through The Lock.

G — Newton’s gravitational constant. The geometry face. G = 2k/m_e? (The
Lock).

¢ — Speed of light. The propagation face. c? = B/a (The Keys). Also ¢ =
e?/(4neoha_em).

a_em — Fine-structure constant. = 1/137.035999. The coupling face. The
central object of §5. NOT a (substrate stiffness).

a — Temporal stiffness of the substrate (AP06, AP15). NOT a_em. Symbol
firewall: a with no subscript is the stiffness; a with subscript em is the fine-
structure constant.

B — Spatial stiffness of the substrate (AP06, AP15). NOT a beta function.
m_e — Electron mass. The mass face. € read as mass.
e — Electron charge. € read at the electromagnetic scale.

K — Holding limit (The Lock). The maximum the fabric can hold before tearing
further.

A — Substrate stiffness derived in AP15 (A = 2.15 x 10%%). NOT a wavelength.

t — Time. The direction face. Every tick is an electron coupling event writing
an irreversible record (Axiom R, Landauer).

H — Complex Hilbert space (AP09). The space of possibilities, the pre-state.

M — The manifold of records. The space of actualised history.

31



the now — The actualisation state. The boundary between # and M.
Immeasurable by structure.

€ = f(g¢) — The fixed-point equation. The leakage at the scale determined by
the leakage. The architecture; not yet solved (debt D1).

E P, m P, ¢ P — Planck energy, mass, length. Built from G, ¢, h — hence built
from faces of €. The natural scale of the leakage. At E P, € = O(1).

Path 1 — Numerical derivation of « em by running the coupling from the
Planck scale to the electron scale, using the full derived particle spectrum.
Requires Notebook V.

Path 2 — Self-consistency shortcut: solve € = f(g) directly, without
enumerating the particle spectrum. Open.

b_eff — Effective beta-function coefficient at a given energy scale. In the
Standard Model b_eff = 26.7. Used in the toy model (§5.6, non-load-bearing).

AS — Actualisation State (the now). Boundary between # and M. Where a_em

is measured.
EH — Embedding Hypothesis. Proved in AP20.
QRA — Quantum-Record Alignment. Proved in AP20.

AP20 84 — Carries the completeness (KS-P.1) and minimality (KS-P.2) of {S,
B, R, C} as fenced obligations. The independence of the axioms — no one
derivable from the others — is the minimality leg.

The Keys — Edition 02 of the 420 Code; derives c? = B/a.

The Lock — Edition 04 of the 420 Code; identifies € with the electron, derives
G = 2K/m_e?2.
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