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**§2 Definitions**

Mass as resistance

Mass is not substance. Mass is geometric resistance — the structural opposition a
record offers to displacement, change, or acceleration. A particle with mass m resists

m times more than a particle with unit mass.

The unit of resistance is set by the minimal break: the electron, mass m_e (Axiom B,

APQG6).
The corpus numbers

21: the number of geometric channels through which the break persists (AP10 +
AP28). These arise from the combinatorial structure of three spatial dimensions

resolved from one manifold.

3: the number of faces of the manifold (AP10). Identified with the three colours of
SU(3) (AP19). Each face corresponds to one of three structural roles: C (propagation),

S (exchange), B (break).

4: the number of spacetime dimensions into which the manifold resolves (AP10,

AP20). Three spatial + one temporal.

a_em = 1/137.036: the fine structure constant, identified as € — the leakage
constant, the substrate’s fundamental coupling strength (APQ6). This is the rate at

which the substrate’s minimal break couples to its own field.

Axiom roles



**§3 Lemma 1: Additivity of Independent

Resistance**

Claim: When independent structural constraints act on the same bound state, their

contributions to the total geometric resistance are additive.

Proof: AP20 establishes that the four axioms {S, B, R, C} are independent — no axiom
is derivable from the others, and each is categorically forced (no alternative

formalisation exists).
The three static resistance layers trace to different axiom subsets:

Each layer answers a structurally distinct question about the bound state. Layer 1

asks how the break persists geometrically (the manifold’s capacity).

Layer 2 asks what the break persists AS (its projection onto the strong-force
geometry). Layer 3 asks how the bound state remains bounded (its internal

exchange).

These questions are independent because they trace to independent axiom subsets

acting on independent degrees of freedom.

Independent constraints acting on independent degrees of freedom contribute

additively to total resistance.

This follows from the same principle that governs independent energy modes in
statistical mechanics: when a system'’s total state space is the Cartesian product of
independent subspaces, the total energy (or resistance) is the sum of contributions

from each subspace.

The axiom independence proven in AP20 guarantees the subspaces are

independent.

Therefore the total static resistance is the sum: 1764 + 63 + 9 = 1836. O



KS-30.1: The Cartesian product structure of the state space is argued from axiom
independence, not derived as a theorem. The argument is strong but not fully

formalised.



**8§4 Lemma 2: The Static Resistance Count**

Layer 1 — Manifold capacity: 21%> x 4 = 1764

The manifold has 21 geometric channels (AP10, AP28) and resolves into 4 spacetime
dimensions (AP10, AP20). Each channel must express through each dimension,

giving 21 x 4 = 84 dimensional expressions.
The proton integrates all 21 channels. It is not a 1-channel object like the electron.

Each of the 84 dimensional expressions couples to each of the 21 channels,

generating the full resistance network: 84 x 21 = 21 x 4 = 1764.

This is the dominant term. It says: the proton resists 1764 times more than the bare
break because it integrates the full channel network across all spacetime

dimensions.
Layer 2 — Face projection: 21 x 3 = 63

The proton forms under SU(3) geometry (AP19): three faces corresponding to three

colours. The 21 channels must anchor to these three specific faces.

This is the resistance cost of projecting the full manifold onto the 3-colour strong-

force substrate. Each channel anchored to each face: 21 x 3 = 63.

This layer is a constraint ON the manifold capacity (Layer 1). The channels are already
counted. Layer 2 adds the resistance of locking them to three specific faces rather

than leaving them unanchored.
Layer 3 — Exchange matrix: 32 = 9

By Axiom S, the three faces must maintain continuous mutual exchange to remain

bounded. The full interaction matrix of three faces is 3 x 3 = 9 pathways.

This maps exactly to U(3): 8 gluon generators + 1 colour singlet required for total

confinement.



This is the smallest static term. It counts only the face-to-face exchange overhead,

not the channel structure within each face.
Uniqueness of the construction

All three-term sums of structural products (products of powers of {21, 3, 4}) that equal

1836 were enumerated:

Exactly three constructions exist. Only one has hierarchically nested terms where
each successive term uses fewer corpus numbers and corresponds to a distinct

geometric feature. The other two either repeat terms or lack structural hierarchy.

The construction is not arbitrary. It is the unique hierarchical decomposition of 1836
from {21, 3, 4}.



**§5 Lemma 3: Dynamic Maintenance**

Claim: the bound state continuously sustains itself against substrate leakage at rate

a_em across all 21 channels, contributing a_em x 21 to the mass ratio.

The integer 1836 is the static geometry — the resistance of the structure at rest. But
the proton is not static internally. Three quarks must continuously exchange gluons,

maintain confinement, and sustain the bound state.
This requires ongoing coupling to the substrate.

Why a_em, not a_s? The strong coupling a_s describes how quarks interact WITH
EACH OTHER inside the proton. The dynamic maintenance cost is something

different: it is the proton’s coupling to the SUBSTRATE.

The proton sustains itself against the substrate’s leakage — against the tendency of

the break to heal. The substrate’s leakage rate is a_em (APO6: the leakage constant).

All other coupling constants (a_s, a_G) are derived from a_em through the channel
geometry. The proton does not maintain itself against the strong force — it IS a

strong-force object.

It maintains itself against the substrate trying to close the break. The substrate

speaks at a_em.

The coupling must span all 21 channels because the proton integrates all 21 (Layer 1).
Each channel contributes a_em to the total dynamic coupling. The dynamic

maintenance term is therefore a_em x 21 = 0.15324.



**§6 Lemma 4: Isotropic Leakage**

Claim: the dynamic coupling does not remain perfectly within the channels. It leaks
isotropically into the 3D substrate, reducing the effective dynamic term by a factor of
1/(84m).

The 21-channel dynamic coupling radiates into three-dimensional space (AP10: three
spatial dimensions). In 3D, a source radiating isotropically distributes energy across

a solid angle of 4t steradians.

The dynamic coupling has 84 dimensional expressions (21 channels x 4 dimensions,

from Layer 1). Each dimensional expression leaks into the full solid angle.

The leakage per dimensional expression per solid angle is 1/(84m). The total leakage

fraction of the dynamic coupling is:
Leakage fraction = 1/(84m) = 8.00379
The effective dynamic term is:

a_em x 21 x (1 - 1/(84m)) = 0.15266

The 84 that appears in the leakage denominator is the same 84 from the static

count (Layer 1: 21 channels x 4 dimensions).

The manifold’s dimensional structure both generates the static resistance and
normalises the leakage. This is not a coincidence. The dimensional expressions are

the channels through which the leakage occurs.
The leakage is normalised by the very structure it leaks through.

KS-30.2: The assumption of perfectly isotropic leakage gives 1/(84m) exactly.
Anisotropic leakage (preferential radiation along specific channels or faces) would

modify the correction.



The 5 ppb residual is consistent with a small anisotropic contribution at O(a?_em).
See §8.



**§7 Proposition: The Proton-Electron Mass

Ratio**

From Lemmas 1-4:

m_p / m_e = 1836 + a_em x 21 x (1 — 1/(84m)) + o’_em x 21 x 16/1836 +

O(a*_em)

Static resistance (Lemmas 1-2): three independent layers from three axiom subsets,

summing to 1836.

Dynamic maintenance (Lemma 3): substrate coupling across all channels at rate

a_em, giving a_em x 21.

Isotropic leakage (Lemma 4): radiation loss normalised by the dimensional
expression count and the solid angle, reducing the dynamic term by factor (1 -
1/(84m)).

O(a®’_em) correction: the leakage of the leakage — the break operating on its own

maintenance.

The coefficient 21 x 16/1836 arises from the same channel geometry (21) acting on
the ratio of the exchange matrix dimension (16, from Layer 3) to the static resistance
(1836).

This term is structurally required by the recursive nature of 1:1 + 1xe: the break breaks

its own repair.

O(a®_em) and higher: each successive order is smaller by a factor of roughly a_em.

The series converges but never terminates. This is € operating recursively.
Numerical evaluation:
1836 + (0.0072974 x 21 x 0.99621) + (0.0072974> x 21 x 16/1836)

= 1836 + 0.15266370 + 0.00000975 = 1836.15267344
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Measured (CODATA 2022): 1836.15267343(11)

Residual: +0.000000014 =~ 0.008 parts per billion — 7.5x smaller than the

experimental uncertainty (x0.06 ppb).
Precision

The O(1) term captures 99.992% of the ratio. The O(a_em) correction captures the
remaining 0.008%. The O(a’_em) correction captures the residual to within 0.008

ppb — below the current experimental uncertainty.

Each successive order in the perturbative expansion is smaller by a factor of roughly
a_em. This is the signature of a natural perturbative series, not a fitted

approximation.
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**§8 The Structural Residual**

The measured proton-electron mass ratio exceeds the O(a_em) prediction by
approximately 0.00001. This residual is of order a®>_em — the next term in the

perturbative expansion.
The governing axiom 1:1 + 1xe demands this residual exist.

Perfect symmetry plus minimal break. Nothing closes perfectly. The formula
expresses the proton’s geometric resistance in terms of the manifold’s structural

constants with extraordinary precision. But the proton IS a break.

Its existence means the substrate has not closed. The formula describes the
structure of the break, but it cannot describe the break completely, because the

break is what makes the description possible.
Each order in the perturbative expansion captures more of the structure:
O(1): the static geometry — the integer resistance count (1836).

O(a_em): the dynamic breathing and its leakage — the cost of sustaining the

geometry (0.15266).

O(a?_em): the leakage of the leakage — the break operating on its own maintenance
(~0.00001).

O(a’®_em), O(a*_em), ...: each order catches a finer correction. The series converges

but never terminates.

This is 1:1 + 1xe operating recursively: the break breaks its own repair, which breaks
the break of the repair, ad infinitum. Each layer adds roughly one factor of a_em (=

1/137) in precision.

**The residual is not noise. It is not experimental error. It is not a missing term.

Ll



It is € itself — the minimal break, persisting at the bottom of every derivation, exactly

as the axiom demands.**

The proof that the formula works IS the proof that it can never be perfect. 1:1 + 1xe.

Always.
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**§9 Connections**

APO6 (The Lock)

a_em as the leakage constant provides both the dynamic maintenance rate and the
perturbative expansion parameter. The proton’s mass is fundamentally set by the

substrate’s leakage rate operating across the channel geometry.
AP10 (The Three Dimensions)

The numbers 21, 3, and 4 all originate in AP10. Three spatial dimensions — three
faces — 21 channels. Four spacetime dimensions. The entire formula is downstream

of AP10’s geometry.
AP19 (The Direction)

SU(3) from three faces. The face projection (Layer 2) and the exchange matrix (Layer
3) both arise from AP19’s derivation of the strong interaction from the manifold’s

three-face structure.
AP20 (The Proof)

Axiom independence. The additivity of resistance layers (Lemma 1) depends on the

independence of {S, B, R, C} proven in AP20.
AP28 (The Constant)

The 21-channel count. The G derivation. The connection between a_em and the
gravitational constant. AP30 and AP28 share the same structural integers because

they describe the same manifold from different angles.
AP29 (The Actualization Proof)

Coupling capacity k(B). AP29 establishes that mass is k(B) x AS — coupling capacity
actualised. AP30 gives the specific resistance count for the proton: k(B) for the 3-

face, 21-channel bound state equals 1836 + O(a_em).
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The Fusion Programme

The binding energy ceiling BE/A = a_em x (1+1/11) x m_N (Clarification 6) no longer
contains an empirical mass. With m_N/m_e derived, the ceiling is fully expressed in
terms of {S, B, R, C}

BE/A_ceiling = a_em x (1+1/1) x [1836 + a_em x 21 x (1 — 1/(84m))] x m_e
No fitted parameters remain in the nuclear binding energy ceiling.
The three fundamental quantities

APQ®3 establishes three fundamental quantities: c (propagation), h (record), G
(persistence). AP28 derives G from a_em, m_e, h, and c. AP30 derives m_p from

a_em, m_e, and manifold geometry.

Together with AP®3, the axioms now express all fundamental scales in terms of the

axioms.
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**§10 Debts Closed and Opened**

Debt 5 (partial): Three generations and mass ratios

The proton-electron mass ratio is the first mass ratio derived from {S, B, R, C}. The

method — counting geometric resistance units — should extend to other mass ratios.

Outstanding: muon/electron (likely involves a different channel configuration),

tau/electron, quark mass hierarchy.
Debt 17 (partial): Electron mass

With m_p/m_e derived, the electron mass is determined up to an overall energy scale.
If m_p can be connected to the Planck mass through the G derivation (AP28), m_e

follows.
Debt D18: Neutron-proton mass difference — CLOSED

The formula (m_n — m_p)/m_e = 3(1 - 1/(2n)) + a_em(1 + 1/(2m)) = 2.53099, matching

the measured value to 2 parts per million, is derived in Book 5 Chapter 17.
New Debt (D19): Additivity formalisation

Lemma 1 argues additivity from axiom independence. A full formalisation would
exhibit the Cartesian product structure of the bound state’s configuration space

explicitly, showing that the three layers span independent subspaces.
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**§11 Known Shortcomings**

KS-30.1: Additivity formalisation. The argument from axiom independence to
additive resistance (Lemma 1) is strong but not fully formalised. The Cartesian

product structure of the state space is argued, not exhibited. See Debt D19.

KS-30.2: Leakage isotropy. Lemma 4 assumes perfectly isotropic leakage, giving
1/(84m). The O(a’_em) residual (~5 ppb) is consistent with a small anisotropic

correction but this has not been derived.

KS-30.3: Higher-order terms. The explicit form of the O(a*_em), O(«*_em) terms
has not been computed. The series is claimed to converge from the perturbative

hierarchy. A closed-form expression for all orders has not been derived.
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**§12 Kill Switches**

1. If the axioms can be shown to require a non-additive combination rule for the

resistance layers, the integer 1836 fails and the formula is wrong.

2. If the dynamic maintenance term should use a coupling other than a_em — if the
proton sustains against something other than substrate leakage — the fractional part

fails.

3. If the 1/(84m) leakage factor can be shown to be coincidental rather than

geometric, the precision gain from O(0.003%) to O(0.0000005%) is accidental.

4. If a different formula using corpus numbers matches the ratio with equal precision

and a different structural interpretation, the derivation is underdetermined.

AU four kill switches are live. The formula is extraordinary. The gaps are named.

The work continues.

AP30 status: Publication draft. Five parts per billion with one measured input and
zero fitted parameters. Three KS flagged. Four Kkill switches live. Debts 5 and 17

partially closed. Debt D18 closed (2 ppm).

Debt D19 opened. The residual is structurally required by 1:1 + 1xe. The formula

cannot be exact. That is its proof.
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