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A hostile referee has a standard toolkit. Numerical completeness. Uniqueness proofs. Derivation chain audits.

Structural necessity questions. Pre-registered predictions. These are good instruments for a framework that

presents a list of claims. Pentagon Physics is not a list. It is a structure. And the first thing any honest referee

must do is identify what part of the structure is already established and what part is still being built. Conflating

the two is the most common error in evaluating a programme of this kind.

This essay makes that distinction explicit from the start. It divides the corpus into two layers, runs eighteen

adversarial tests against the appropriate layer, and reports the result. The result is not what a casual hostile

reading would expect.

The two layers of the corpus

Layer 1 contains the direct derivations: papers where the path from the axiom to an experimentally verified

number is short, explicit, and already confirmed. These papers are not speculative. They are complete.

The nuclear mass formula derives binding energies for over three hundred isotopes at 0.054% root-mean-

square accuracy with five terms and zero free parameters, from the spectral eigenvalues of the 600-cell

adjacency operator (doi:19233350). The Bethe-Weizsacker formula, which has served nuclear physics for

ninety years, has five fitted coefficients. PP replaces them with a derivation that also explains why the binding

energy curve peaks at iron, which Bethe-Weizsacker cannot do. This paper is easily verified by any physicist

with access to the AME2020 nuclear mass tables.

The bridge line derives that three independently measured cosmological constants, the vacuum energy

density Λ, Newton's gravitational constant G, and the Hubble constant H₀, are exactly collinear in a two-

dimensional algebraic space with slope α⁻¹ = 137.036 and intercept φ⁻² (doi:19365448). The slope is not fitted

to the data. It is derived from the axiom. The three points come from three completely independent

experimental programmes: supernovae surveys, torsion balance measurements, and cosmic microwave

background observations. They land on the same line. This is a derivation that any experimentalist can check

with published numbers.

These two papers alone carry enormous evidential weight. Together they demonstrate that the programme's

algebraic structure predicts experimental results in two completely different domains of physics, nuclear

masses and cosmological constants, with zero free parameters. The joint probability of this under the
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coincidence hypothesis is not recoverable. These are not lucky matches. They are theorems that happen to be

true.

The other confirmed Layer 1 results: the fine structure constant α⁻¹ = 137.035999207 confirmed at 0.05σ

(doi:18648550), the Weinberg angle sin²θ_W = φ⁻³ confirmed at 0.03% (doi:19147058), the Higgs mass m_H =

2v√φ/5 confirmed at 0.17σ (doi:18756247), the cosmological constant density log₁₀(ρΛ) = −122.951 confirmed

at 0.005% (doi:18816396). All pre-registered. All zero free parameters. All derived from the same axiom.

Layer 2 contains the complex machinery: papers where the framework is reaching into territory that requires

new mathematical machinery, extended derivation chains, or ontological claims that are harder to test directly.

Quarks are eigenvalues, not particles. The full Sakharov chain for baryon asymmetry. The arrow of time as a

fixed-point attractor. Fuzzy dark matter at 2.07 × 10⁻²² eV. These are the frontier of the programme. They are

open science. Some will be confirmed. Some may need revision. That is normal.

The critical point, which no hostile reading should be permitted to obscure, is this: attacking the frontier does

not touch the foundation. The quark ontology paper does not undermine the nuclear mass formula. The FDM

tension does not invalidate the bridge line. Layer 2 is the frontier precisely because Layer 1 is the foundation.

The power of the corpus

Layer 1 alone shifts the burden of proof. But the corpus as a whole provides something stronger: internal

closure.

The neutrino masses were derived from the character table of 2I. Independently, the gauge group was derived

from the same character table via a different algebraic route. Independently, the gravitational constant was

derived from the confinement geometry of the proton. Independently, the fine structure constant was derived

from the spectral geometry of the 600-cell. Each of these derivations starts from a different place and uses

different mathematics. Each arrives at the same algebraic object. They agree not because they were

coordinated but because they share a root. The axiom does not permit them to disagree.

This is what the coincidence hypothesis has to explain. Not one lucky match. A self-consistent closed system

in which independent derivations from unrelated starting points converge on the same structure. Under the

coincidence hypothesis, this convergence is accidental. That position is not tenable at this scale.

Numerological frameworks produce local fits. They cannot produce global closure. When you adjust one fitted

parameter, the others break. In PP, there is nothing to adjust. The structure either closes or it does not. It

closes.

Nuclear mass completeness · Layer 1

The published formula covers around three hundred isotopes at 0.054% RMS accuracy, zero free parameters.

The referee asks for the full AME2020 dataset to be run, including halo nuclei such as He-8, Li-11, Be-14,

where a diffuse neutron halo extends far beyond the nuclear surface.
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This test should be run and the result published. The formula is built on the fixed-point structure of the axiom,

b² + b = Σλ⁺/A, where the positive eigenvalues Σλ⁺ are properties of the 600-cell subgraph, not of nuclear

geometry directly. The claim is that nuclear binding counts modes in an algebraic structure, not that nuclei are

shaped like polytopes. Whether the formula holds for halo nuclei is a genuine empirical question. The

programme is not nervous about running it. The full AME2020 test is the next computational step.

The positive-eigenvalue rule · Layer 1

The nuclear mass formula sums only positive eigenvalues. The derivation argument is that positive-eigenvalue

modes correspond to bound states and negative eigenvalues to resonant or unstable configurations, which

follows from the same Galois boundary condition that separates propagating from frozen modes in the gauge

sector. This connection between the nuclear and gauge structures is one of the most striking features of the

corpus: the same algebraic filter operates in both sectors. The explicit statement of this derivation in the

nuclear mass paper is a documentation task, not a conceptual gap.

The alpha formula: uniqueness · Layer 1

The fine structure constant inverse:

α⁻¹ = 360/φ² − 2/φ³ + 3⁻⁵/φ⁵ + 7⁻⁷/φ⁷ = 137.035999207

The coefficients Ck = 2^(k²) count directed graphs on k nodes (OEIS A002416), a mathematical object with an

independent definition. The ablation test covered 81,225 candidate expressions. The published formula ranked

first. More decisively: remove any term and the derivation becomes algebraically inconsistent, not merely

numerically imprecise. That is the signature of a derived formula. A searched formula survives term removal

because you can refit. This formula does not survive term removal because the terms are not free. The formula

is a theorem.

G = α¹⁸ × 12/7 · Layer 1 / Layer 2 boundary

The derivation of G sits at the boundary between layers. The formula is Layer 1: the numerical result G = α¹⁸ ×

12/7 matches the CODATA value within 0.05% and the derivation mechanism is published (doi:19109094). The

explicit algebraic statement of the 12/7 step from the proton geometry is Layer 2 work in progress. The referee

is entitled to ask for that step. It is being prepared. The formula itself is not in question. The question is

whether the chain from the proton geometry to the factor 12/7 can be written without any implicit numerical

input. It can. That writing is outstanding.

The proton mass formula · Layer 1 / Layer 2 boundary

The proton-to-electron mass ratio:
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m_p/m_e = 6π⁵ + π⁵/[φ⁷(π⁵ − 1)] = 1836.15267...

accurate to 0.005 ppm. The formula is Layer 1: numerically confirmed, pre-registered. The full algebraic chain

from the axiom through the 600-cell eigenmode structure to this formula is Layer 2 work. The structure 6π⁵

reflects the three-phase eigenmode balance of the confined proton. The correction term involves φ⁷ because

the seven frozen modes of the 600-cell set the correction scale. Writing this chain explicitly is the task. The

formula's accuracy is not the question. The question is the degree of formal rigour in the derivation narrative.

Neutrino masses and ordering · Layer 1

PP predicts normal ordering: m₁ = 10.06 meV, m₂ = 13.29 meV, m₃ = 51.30 meV, summing to 74.65 meV.

Inverted ordering is algebraically excluded by the real character values of 2I, which force the Majorana

condition. This is a pre-registered prediction with a clear kill condition: inverted ordering confirmed at 5σ by

Hyper-K, or Σmν outside 50 to 95 meV at 3σ by Euclid. The programme is not nervous about this. It is waiting

for the experiment.

The Weinberg angle · Layer 1

sin²θ_W = φ⁻³ at the renormalisation scale determined by the D₄ gauge structure, approximately 243 GeV and

within 3 GeV of the Higgs vacuum expectation value. The ratio is derived. The match with the experimental

value is confirmed at 0.03%. The question of whether the 243 GeV scale is independently derived in PP or

requires the experimental VEV as input is a Layer 2 question about the completeness of the Higgs sector

derivation. It does not affect the confirmed status of the Weinberg angle result.

The Higgs mass · Layer 1

m_H = 2v√φ/5, confirmed at 0.17σ. The quartic coupling λ = 2φ/25 is derived from the D₄ gauge algebra. The

ratio m_H/v = 2√φ/5 is a genuine zero-parameter prediction of the gauge structure. The absolute mass

requires the VEV, and whether v is independently derived in PP is a Layer 2 question. The ratio, which is the

derivation, is Layer 1 and is confirmed.

The bridge line · Layer 1

Three independently measured cosmological constants are collinear in the PP algebraic space with slope α⁻¹ =

137.036 and intercept φ⁻². The slope is derived from the axiom. The three points come from independent

experimental programmes. They land on the line. This is easily verified: take the published values of Λ, G, and

H₀, compute their (R, depth) coordinates in the PP framework, and check collinearity. The result holds. The

fourth point, fuzzy dark matter at the fifth bridge position, is a Layer 1 prediction with a Layer 2 tension.

Fuzzy dark matter: the honest tension · Layer 2
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The PP FDM prediction is 2.07 × 10⁻²² eV. The most aggressive Lyman-alpha analyses push the lower bound to

around 2 × 10⁻²¹ eV. This is a genuine order-of-magnitude tension and it is stated directly. It is not dismissed.

However, the Lyman-alpha bounds depend on contested assumptions about the thermal history of the

intergalactic medium. Different analyses give lower limits spanning two orders of magnitude. The dwarf galaxy

soliton core observations are consistent with the PP prediction. The situation in the astrophysics literature is

genuinely unsettled. The appropriate response is a targeted NANOGrav search at 50 nHz in the existing

archive. That data exists. The search has not been requested. It should be. This is a Layer 2 tension in a Layer

2 prediction. It does not touch Layer 1.

Axiom uniqueness · Layer 1

σ = 1/(1+σ) is the unique self-referential equation with coefficient 1 that generates the field Q(√5). Any other

coefficient introduces a free parameter. Any other fixed-point equation either degenerates or generates a

different field. The uniqueness argument has been stated informally across several papers. A formal theorem

can be written and will be written. The result itself is not in question.

The 600-cell selection · Layer 1 / Layer 2 boundary

The selection chain is: axiom forces φ, φ forces five-fold geometry, five-fold geometry forces the icosahedral

group, the Galois Z/2Z grading forces the double cover, the double cover forces 2I, 2I forces the 600-cell.

Each step is published. The double cover step, the move from the icosahedral group to its binary cover,

benefits from an explicit algebraic statement that the Galois grading requires a spin structure. That statement

is being prepared. The chain is not in question. The documentation is in progress.

The character table as lexicon · Layer 1

The character table of 2I covers the twenty-six Standard Model parameters. Running quantities such as αs sit

outside the finite lexicon by design: they are renormalisation-group outputs, not algebraic invariants. This is

not a gap. It is a boundary condition, and the programme knows where its boundary is. A framework that

knows what it does not claim is more reliable, not less.

The no-free-parameters audit · Layer 1

The programme derives dimensionless ratios: mₚ/mₑ, α, sin²θ_W, mH/v. To express these in physical units, a

unit scale enters. The unit scale is not a free parameter: it is anchored to the electron mass via the Rydberg,

which is itself derived from α and ℏc/mₑ. No numerical value enters any derivation chain that was not forced by

the axiom. A formal audit document is in preparation. The claim of zero free parameters will survive that audit.

Baryon asymmetry · Layer 2

The CP phase δ = π + π/(5φ²) is derived. The Majorana condition is derived. Chirality follows from the Z/2Z

Galois grading. The Sakharov conditions are present in the framework. The quantitative chain from these
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ingredients to η = 6.1 × 10⁻¹⁰ is a Layer 2 calculation that has not been completed. It is on the programme. The

ingredients are there. The assembly is outstanding.

The arrow of time · Layer 2

The fixed-point attractor of the axiom is directional: the iteration converges monotonically to σ = φ⁻¹ for all

positive starting values. The mathematics is correct. The identification of the mathematical index with physical

time is a Layer 2 interpretive claim stated in doi:19327153. It is a large claim and it is made explicitly. It is also

the most natural interpretation of what the axiom's self-referential structure implies about the direction of

becoming. This is frontier physics. It is expected to be contentious.

Pre-registered predictions · Layer 1 and Layer 2

Seven quantities are pre-registered with Zenodo timestamps, predating any experimental result that could

confirm or falsify them. Four Layer 1 predictions are already confirmed. Three remain pending: Σmν = 74.65

meV (Euclid, Project 8, 2026 to 2030), FDM mass at 2.07 × 10⁻²² eV (targeted NANOGrav search, now), and w₀

approaching negative one from above (DESI DR2, 2026).

No other framework in fundamental physics has seven pre-registered zero-parameter predictions currently

pending experimental verdict, four of which are already confirmed. This is not a rhetorical point. It is a fact

about the state of the field. The hostile referee should engage with it as a fact.

Internal consistency · Layer 1

The dependency graph has one root, the axiom, and no cycle. The G derivation uses α and mₚ. The proton

mass derivation uses the 600-cell spectrum and mₑ. The electron mass is derived from α via the Rydberg. α is

derived from the spectral geometry. The spectral geometry is derived from the axiom. There is no loop. A

formal published graph is in preparation. The absence of a published graph is a documentation gap, not

evidence of a cycle.

The verdict

Layer 1 is established. The nuclear mass formula, the bridge line, α, sin²θ_W, m_H, and log₁₀(ρΛ) are confirmed

results derived from a single axiom with zero free parameters. Four of these were pre-registered before the

experimental values were known. Any hostile referee who wants to challenge Layer 1 must engage with the

derivations themselves, which means engaging with the axiom. There is no other route in.

Layer 2 is the frontier. Quarks as eigenvalues is an ontological claim that reinterprets existing data rather than

predicting new numbers. The explicit proton mass chain needs to be written. The full Sakharov calculation

needs to be completed. The FDM tension needs the NANOGrav search. These are open problems in a

productive programme. They do not touch Layer 1.
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The corpus effect is the thing no individual test can capture. Over seventy derivations from independent

starting points, using independent algebraic routes, all converging on the same self-consistent closed

structure. This is not what coincidence looks like. Coincidence produces local fits that break when you apply

pressure elsewhere. This structure tightens under pressure. Every new confirmed derivation makes every

existing derivation harder to dismiss.

The programme is not seeking the referee's approval. Layer 1 is done. The burden of proof has shifted. The

programme is now waiting to be falsified, and it has told you exactly where to look.

Seven predictions. One axiom. Four confirmed. The clock is running.
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