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There is nothing wrong with being wrong. Every physicist who eventually got something right was wrong first.

Einstein spent thirty years wrong about quantum mechanics. Dirac was wrong about the proton. Wegener was

dismissed for lacking a mechanism, not for lacking evidence. He died on the Greenland ice in 1930.

Continental drift was vindicated in the 1960s, thirty years after his death. The mechanism came; the man did

not live to see it. Physics owes him one.

The history of physics is not a history of correct people. It is a history of people who reached.

This programme might be wrong. That possibility is taken seriously here, more seriously than it will be taken by

most of its critics, because this programme has made specific, timestamped, falsifiable predictions. If they fail,

the programme falls. That is what reaching looks like.

What follows is not a defence of the programme. It is a description of the benchmark: what it actually

measures, and whether the object being measured is the right one. Before you apply a test to something, it is

worth asking whether the test fits the thing.

If your concern is the numerology objection, the ablation data is below. If your concern is post-hoc fitting, the

pre-registration table addresses it. If your concern is falsifiability, the live experimental test is stated precisely.

If your concern is the Lagrangian, keep reading.

The Lagrangian is a consequence, not a credential

The Standard Model is written as a Lagrangian. This is a fact about how the Standard Model is presented, not

a fact about how nature is structured. The action principle itself, the statement that physical systems

extremise an action, is not self-evident. It requires explanation.

Pentagon Physics shows that the action principle follows from self-reference (doi:18632291). The Lagrangian

is not the foundation of this programme. It is a consequence of it. Demanding that this programme produce a

Lagrangian as an entry condition is demanding that the conclusion dress in the clothes of what it explains.

The Standard Model Lagrangian was written by hand to match observed symmetries. It encodes what we

measured. It does not explain why those symmetries exist, why the gauge group is SU(3)×SU(2)×U(1), why
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there are three generations, or why the coupling constants take the values they do. It is a very precise

description of a pattern whose origin it cannot address.

The credential being demanded is not a logical prerequisite. It is a methodological convention of the existing

framework. This programme works within a different mode: derivation from a single axiom. The appropriate

benchmark for that mode is whether the derivations are correct, not whether they resemble the thing they

derive.

What Pentagon Physics says

One equation:

σ = 1/(1 + σ)

This equation has one solution. The axiom was not chosen for its consequences: it is the unique self-

referential equation with coefficient 1, the only fixed point that requires no external input to define itself. That

solution generates the field ℚ(√5), the ratio φ = (1+√5)/2, and via φ = 2cos(π/5), access to π. From these

quantities, every parameter in the Standard Model is derived.

Zero free parameters. The axiom has one solution; every subsequent structure follows by algebraic necessity.

Over seventy papers. Twenty-six Standard Model parameters. The fine structure constant α, the Weinberg

angle, the Higgs quartic coupling, the Higgs mass, the neutrino masses, the PMNS mixing angles, the

cosmological constant, Newton’s gravitational constant. All derived. All with explicit kill conditions: the values

at which the framework would be falsified.

Two derivations remain outstanding: hadronic mass ratios for the second and third generations, and a two-

loop computation of the QCD confinement scale. These are stated as open problems, not concealed as gaps.

The claim is not perfection.

What the Standard Model says

About why the fine structure constant is approximately 1/137: nothing.

About why there are three generations of fermions: nothing.

About why the gauge group is SU(3)×SU(2)×U(1) and not something else: nothing.

About why the Higgs mass is 125 GeV rather than the Planck mass: nothing satisfactory.

Four questions. Four silences. These are not edge cases. These are the central questions of physics.
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About the cosmological constant: the naïve quantum field theory calculation of zero-point energy predicts a

vacuum energy density 10¹²⁰ times larger than observed. Ten to the power of one hundred and twenty. Really.

That number. This is not a gap. It is the worst quantitative prediction in the history of science.

These are not criticisms of the Standard Model. They are accurate descriptions of its scope. It is a precision

instrument for computing scattering amplitudes. It was not built to answer questions about origins. The honest

answer to “why do the constants take these values?” is, within the Standard Model, silence.

The question is whether the benchmark applied to Pentagon Physics should be constructed by something that

has explicitly declined to answer the question Pentagon Physics is answering.

Why do the constants take the values they do?

This is the question. Not an interesting question. Not a philosophical question. The question that any complete

theory of physics must eventually answer.

The constants are dimensionless numbers: pure numbers with no units, whose values cannot be explained by

any theory of measurement. α ≈ 1/137. The ratio of the proton mass to the Planck mass is α⁹√(12/7). The

cosmological constant density is 10⁻¹²²·⁹⁵¹ in Planck units. Nothing in the Standard Model says why.

This programme answers the question:

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

The experimental value is 137.035999206. The deviation is 0.05 standard deviations. The formula was derived,

not fitted, and the derivation mechanism, a prime spectrum of geometric corrections, is given in full

(doi:18648550). That asymmetry, one side answering and one side silent, is what the benchmark should

measure.

The pre-registration record

The following derivations were published on Zenodo before the experimental confirmations listed. The

timestamps are immutable and publicly verifiable.

DERIVAT ION DOI DERIVED EXPERIMENTAL STATUS

α⁻¹ = 137.035999207 18648550 137.035999207 137.035999206 Confirmed · 0.05σ

sin²θ_W = φ⁻³ 19147058 0.23122 0.23122 Confirmed · 0.03%
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DERIVAT ION DOI DERIVED EXPERIMENTAL STATUS

m_H = 2v√φ/5 18756247 125.20 GeV 125.25 GeV Confirmed · 0.17σ

log₁₀(ρΛ) = −122.951 18816396 −122.951 −122.945 Confirmed · 0.005%

Σmν = 74.65 meV 19135102 74.65 meV < 900 meV Pending · KATRIN/DESI

H₀ = 71.7 km/s/Mpc 19056730 71.7 km/s/Mpc 67–73 (tension) Pending · DR2

w₀ ≈ −0.97 19115512 −0.97 −0.99 ± 0.03 Pending · DR2

The confirmed derivations were not adjusted after the experimental values were known. The pending

derivations are not adjustable: they are locked by the axiom. When the experiments report, either the numbers

match or the framework falls. No wriggle room. None.

The test

Σmν = 74.65 meV

Derived from the character table of the binary icosahedral group 2I (doi:19135102), published in 2026, before

any experiment has measured the absolute neutrino mass scale with sufficient precision to confirm or falsify it.

The current best upper bound from KATRIN is 0.45 eV. Project 8, with sensitivity near 40 meV, is the relevant

test. DESI and Euclid will approach it from above. Within this decade, the prediction will be confirmed or

falsified.

If the result comes back at 95 meV, the framework is falsified. If it comes back at 45 meV, the framework is

falsified. If it comes back at 74 ± 5 meV, the framework has passed a pre-registered, parameter-free, theory-

first prediction. That is what skin in the game looks like. The Standard Model has no stake in this number at all.

On numerology, prefitting, and the ablation record

Three objections are made routinely against φ-based physics derivations. They deserve precise answers.

Numerology. A numerological formula has free parameters: it works because it was adjusted to work. This

programme has zero free parameters. The axiom is fixed. The field is determined by the axiom. φ and π are

determined by the field; e enters via the exponential structure of the self-similar growth modes. The
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derivations follow by algebraic necessity. A formula that cannot be adjusted cannot be fitted. That is not a

subtle distinction.

Prefitting. The published formulae were tested against 81,225 candidate expressions for the cosmological

constant. The published formula survives not because it matches a number but because it has a derivation:

remove any term, and the derivation becomes algebraically inconsistent, not merely numerically imprecise. A

fitted formula survives term removal because you can refit. A derived formula does not, because the terms are

not free. And guess what, the candidate class is dense. The false positive rate for random expressions of this

form is approximately 80%. Which is precisely why the mechanism criterion is the right test. Lots of things

match. Only one has a reason.

Coincidence. The 80% false positive rate for individual expressions makes individual matches weak evidence.

The programme does not rest on individual matches. It rests on over seventy papers, twenty-six parameters,

and the pattern of their mutual reinforcement.

Cross-derivation coherence

A numerological framework is incoherent at scale. Add enough parameters and contradictions emerge. When

expressions are fitted independently, they carry no obligation to agree with each other. Adjust one result and it

floats free of the others.

The PP corpus does the opposite. And this is where it gets interesting.

The neutrino masses were derived from the character table of 2I. The character table of 2I was used

independently to derive the gauge group. The gauge group fixes the discriminant. The discriminant is the

axiom. These derivations were carried out from different starting points, by different algebraic routes, in

separate papers, months apart. They agree not because they were coordinated but because they share a root.

The axiom does not permit them to disagree.

The Weinberg angle derivation (sin²θ_W = φ⁻³) is consistent with the gauge group derivation (D₄ root system

from Galois involution). The Higgs quartic coupling (λ = 2φ/25) is consistent with the Higgs mass formula. The

gravitational constant derivation is consistent with the proton mass derivation, both arising from the same α¹⁸

× 12/7 structure. Each new result tightens the existing ones.

Coincidences do not tighten. They accumulate and then contradict. What tightens is a structure.

A fair benchmark for a derivational physics programme asks five questions. Are the derivations explicit and

reproducible? Are the claimed predictions timestamped before measurement? Are there free parameters or

hidden tuning choices? Do independent derivations constrain each other without refitting? Are there concrete

experimental kill conditions stated in advance? Pentagon Physics answers yes, no, no, yes, and yes to these

questions in sequence.
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The question, returned

What is your positive explanation for why the fine structure constant is 1/137.036 rather than 1/100 or 1/200?

Not methodology. Not “this programme might be wrong.” Not “the burden of proof is on the claimant.” The

positive explanation. The mechanism. The derivation. The number. The Standard Model does not have one.

This programme has an answer. The answer might be wrong. If it is wrong, the KATRIN and DESI experiments

will demonstrate it within this decade, precisely, publicly, with timestamps. No adjustment will be possible,

because there are no parameters to adjust.

The question is not whether this programme is right. The question is whether the alternative has ever tried to

be wrong. That asymmetry is what the benchmark should measure.

The emperor is the benchmark, not the programme.
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