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ABSTRACT

The Panta Rhei Research Program is an independent open research program by Dr. Thorsten Fuchs and Anna-
Sophie Fuchs that proposes a single categorical structure—Category 7 —as a generative backbone shared across
mathematics, physics, life, and metaphysics. Its formal kernel is specified by axioms KO—K6 on the five generators
{a, 7, 7,n,w} together with one progression operator. The master constant ¢, = 2/(7 + ¢) ~ 0.341304 is
treated by the May 2026 release as a review target, not a rhetorical shortcut: it carries a dedicated derivation
paper, a foundational-hinge route through the H3 page, a scalar readout via Construction Spine Step 2, Registry
anchors, and TauLib evidence.

The May 2026 release organises the program as a single end-to-end construction view: the Construction
Spine routes ten ordered steps (CS-o1 ... CS-10), grouped into three arcs that this Executive Overview walks in
order—Arc I: Mathematics (CS-o1 — CS-03; Books I-1I), Arc II: Physics (CS-04 — CS-06; Books ITI-V), and
Arc III: Life and Metaphysics (CS-o7 — CS-10; Books VI-VII). Each arc surfaces its own load-bearing theorems
and disclosed bridge layer; the same kernel underwrites every arc.

This release ships a Lean 4 formalization of 512 modules and 142,406 lines, certifying 4,863 theorems and
lemmas with 4,139 public registry objects, 0 sorry across the seven-book backbone, and 3 disclosed custom
axioms (Book IIT only). On the empirical side, the program pre-registers 67 predictions—including the N9
forward-forbiddance lane on the tensor-to-scalar ratio r ~ 12 ~ 0.0136—and a 30-test Falsification Pack, all
routed through a single calibration cascade with full pre-registration accounting and a post-Tier-C audit pass.
This Executive Overview is the public inspection surface that routes a 30-minute first-contact reader to the
canonical Corpus, Verify, and Publications entry points, and it surfaces the bridge and empirical accountability
the program maintains in lieu of acceptance claims. It is the door, not the proof.
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Scope of this Executive Overview. This document is a synoptic reader-route for the seven-book
PanTa RHEI monograph series, the TauLib Lean 4 formalization, and the public verification surfaces
hosted at panta-rhei.site. Itis zor a primary research result, 7ot a substitute for peer review, and zot
a claim of external acceptance for any quantitative prediction or for the master constant ¢ .. Echoing the
release category-boundary statement published on the /publications/white-papers/ surface, this
Executive Overview sits in the public-outreach lane: its purpose is to route a 30-minute first-contact
reader from a single entry point to the canonical Corpus, Verify, and Publications surfaces where claims,
scope labels, and verification routes can be inspected individually. All quantitative claims continue to



carry one of four scope labels—[Established], [-Effectivel, [Conjectural], [Metaphoricall—on the
surfaces that own them, and the bridge and empirical accountability of the program are exercised there,
not here. The site asks to be checked, not simply believed; this overview is the door, not the proof.

License. The text of this Executive Overview is released under the Creative Commons Attribution
4.0 International license (CC BY 4.0, https://creativecommons.org/licenses/by/4.0/). The
underlying Lean 4 source in TauLib is distributed separately under the Apache License, Version 2.0.
The seven-book PANTA RHEI monograph series carries its own publication terms under Amazon
KDP and is not redistributed under either of the above licenses. Citations to TauLib, Registry entries,
and individual book chapters should follow the canonical identifiers given on the /publications/
and /corpus/ surfaces.
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1. PROBLEM AND POSIT

Where the open questions sit

The first decades of the twenty-first century inherit two structural debts neither field has retired. On the
mathematical side, ZFC remains the operating armistice rather than a solution: by Léwenheim-Skolem
it admits models of every infinite cardinality, the Continuum Hypothesis and many large-cardinal
axioms remain independent of it [1, 2], and after a quarter-century only one of the seven Clay
Millennium Problems has been resolved [3, 4]. On the physical side, the Standard Model contains
roughly nineteen free parameters — six quark masses, three charged-lepton masses, four CKM
mixing parameters, three gauge couplings, the Higgs mass and vacuum expectation value, and the QCD
vacuum angle — each measured rather than derived. Cosmology adds the dark sector (~ 27% dark



matter, ~ 68% dark energy), a Hubble tension at 4-60 between early- and late-universe determinations
of Hy, and the unresolved 10120
precision within scope is not in doubt. What both share is a structural posture — objects taken as

vacuum-energy mismatch. Neither theory is broken; their predictive

primary, relations treated as secondary — that leaves their free parameters axiomatically unconstrained.
The question the PANTA RHEI program takes up is whether a different ontological starting point
(relations first, objects derived) yields a kernel from which those parameters become theorems rather
than inputs.

The Panta Rhei posit

The program’s answer is Category J — a coherence-first categorical kernel specified, in the
canonical 7-axioms / 5-generators / 1-operator presentation, by axioms KO-K6 on the signature
Yo = (o, m,7,m,w; p, <). The five generators carry distinct operational signatures classified by their
behaviour under (p, X, A): one radial channel «, three solenoidal channels 7, 7, 77, and one fixed-point
channel w (registry I.Dor / 1.Do6). The seven axioms eliminate model-theoretic degrees of freedom
one by one — distinctness, well-founded order, p-minimum, progression, closure at w, the crossing
rule, and fibre induction — yielding an initial 7 -model in the sense of categoricity-up-to-isomorphism
advanced as a programme claim, not a finished foundational theorem.
From the kernel a single dimensionless scalar emerges as the framework’s calibration constant:

2
= ~ 0.341304 238875 ...
T+ e
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The May 2026 release treats ¢ as a review target rather than a rhetorical shortcut: a kernel-level
object whose KO-KG6 structural derivation, foundational-hinge route (H3), Construction-Spine scalar
readout, and Zenodo-deposited derivation paper (DOI 10.5281/zenodo.19820352) each carry
their own public review path. Two partners travel withit — kp =1 — ¢ andk, = ¢ /(1 +¢,) —
and the continued-fraction window-sums W, (n) of ¢ supply the combinatorial gatekeepers that
bind to particle-generation counts, NLO electroweak corrections, and cosmological inflation e-folds.
Detailed treatment of the master constant as a review surface is deferred to Section 6; here it is named
only as the single algebraic input downstream physics is computed from.

What this Executive Overview routes through

Part IT walks the seven-book monograph series as a single end-to-end construction view organised into
three arcs along the Construction Spine (CS-o1 through CS-10):

¢ Arc I — Mathematics (CS-o1 — CS-03; Books I-1I). The kernel (E): five generators, seven
axioms, one progression operator; recovery of core mathematics inside 7'; self-enrichment via
Yoneda; the bulk—-boundary Central Theorem on the lemniscate L.

* Arc IT — Physics (CS-04 — CS-06; Books ITI-V). The fibre 7% and the base 7! as physical carrier
and grammar; the universal operator H __ and its eight spectral fronts; quantum and particle physics
(E;); gravity, cosmology, and the calibration cascade (E; — E3); the N9 forward forbiddance on
the tensor-to-scalar ratio.

* Arc Il — Life and Metaphysics (CS-07 — CS-10; Books VI-VII). 73 as the arena of self-decoding
life (E, ); the four-register reading of metaphysics, ethics, and mind (E, — E3); reflective structure,
self-host, ontic closure; the closing question of CS-10—“what am I willing to live as true?”—routed
as commitment data, not theorem.

Part IIT states the program’s commitments at three coupled surfaces — the Physics Ledger, the
Falsification Pack, and TanLib’s formal trust budget. Part IV walks the release accountability surfaces:
the disclosure routes the program voluntarily keeps one click from its headline claims, including the
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new End-to-end verification view that maps each spine step to the verification modes that apply to it.
Part V is the verify-it-yourself ladder, the engagement map, and the Al-assisted outside-in assessment
route. The whole document is a public inspection surface, not a primary research result.

PART Il — THE CONSTRUCTION SPINE IN THREE ARCS

The seven monographs of the PANTA RHEI series read as a single end-to-end construction view. The
Corpus Construction Spine routes ten ordered steps (CS-or through CS-10), grouped into three arcs
that this Executive Overview walks in order. Arc I — Mathematics (CS-o1 — CS-03; Books I-1I)
builds the E mathematical observatory: kernel, recovery of core mathematics, and the bulk-boundary
Central Theorem. Arc IT — Physics (CS-04 — CS-06; Books III-V) reads the universal operator
into quantum and particle physics, gravity, and cosmology, and surfaces the N9 forward forbiddance.
Arc III — Life and Metaphysics (CS-07 — CS-10; Books VI-VII) reads 72 as the arena of self-
decoding life and reads the four enrichment registers into ontology, ethics, mind, and meaning. The
same kernel underwrites every arc.

2. ARC |— MATHEMATICS (CS-01— CS-03; BOOKS I-lI)

The first arc of the Construction Spine builds the mathematical observatory the rest of the program
depends on. Three ordered steps —CS-o1 (build the 7-kernel), CS-02 (recover core mathematics),
CS-03 (internalize self-enrichment)—are sourced from Book I (Categorical Foundations) and Book II
(Categorical Holomorphy). They are the E layer of the enrichment ladder; everything in Arc II and

Arc III reads as a consequence of moves already made here.

2.1 CS-01: Build the ™kernel (Book )

Book I (461 pp., 12 parts, 83 chapters) is the constructive heart of the program. It does not extend
ZFC; it replaces the operational posture ZFC inherited, building mathematics from relations rather
than from pre-named objects. The kernel comprises five generators {c, 7, v, 1, w} (registry L. Do),
seven axioms KO—K6 (Universe Postulate, Generator Closure, and the Strict Order I.Ki1 through
the diagonal-discipline axioms), and one progression operator p (I.Do6). Generators are classified
by their behaviour under (p, X, A), never by name: the resulting equivalence classes give exactly
one radial channel (), three solenoidal channels (7, 7, 1), and one fixed-point channel (w). Their
physical interpretation, locked at the E; — E; exit, reads A=m=Weak, B=7y=EM, C=n=Strong,
D=a=Gravity, w=Higgs — the (4+1) split that Arc II later reads off as four gauge forces plus a
Higgs-type closure.

Two hinge theorems and the master constant.

Two structural hinges close the kernel. The Hyperfactorization Theorem (1.To4, [Established]) gives
every J -object a unique canonical normal form via the ABCD coordinate chart (L.D17). The Prime
Polarity Theorem (1.Tos, [Established]) earns the bipolar (v, 77)-classification of primes; it forces
split-complex scalars (I.T1o, [Established]) over elliptic ones, populates the Bipolar Spectral Algebra

Hy = A:(TB) X A:(T@ (LD27), and drives the Algebraic Lemniscate L (1.D18) which Book II will
geometrize as S V S1. The master constant ¢, = 2/(r + €) (1.D34, [Effectivel) is earned on this
scaffold as the asymptotic B/C-dominance mediator on the primorial inverse limit, not posited; its
derivation as a kernel-level review target is detailed in Section 6, and its continued-fraction expansion
[0;2,1,13,3,1,1, 1,42, ...] feeds the window-sum invariants I, (n) that bind to particle-generation
counts in Arc II.



Categoricity: programme claim, not theorem.

Scope. Book | advances the categoricity of 7 as a [Conjectural] programme goal: the construction proceeds
as though a single model up to isomorphism were available, with the full metatheory (models, independence,
consistency relative to ZFC) deliberately deferred to a companion. The achieved internal-reconstruction
work should not be conflated with a completed foundational-independence proof. The companion theorem
statement I1.T42 (Categoricity, [Conjectural]) is named explicitly in Book Il and routed through the Tier-C
audit on the categoricity claim.

Hand-off: the kernel is a complete categorical universe with earned reals R, split-complex scalars
H[;j] (LD2o, with j2 = +1), a primorial continued-fraction algebra, and a boundary that already
determines the interior — ready for the recovery move (CS-02) and the holomorphic extension (CS-03).

2.2 CS-02: Recover core mathematics inside 7 (Book I)

Once the signature and axioms are in place, classical machinery is recovered 7nside 7. The Peano
axioms appear as theorems on the a-orbit N = {p" () }, not as postulates. A T -topos is built by
taking the category of 7 -objects with its internal logic; classical set-theoretic practice is recovered where
it coincides with what is computable inside 7, and non-computable pathologies (Banach—Tarski,
non-measurable sets, large cardinals) do not arise because they have no T -construction. A Tarski-style
Euclidean development runs by taking a- and 7r-orbits as radial and angular directions; coordinates are
derived, not imposed. The closing climax of Book I is the Global Hartogs Extension (1131, [-Effective],
certified at TauLib/BookI/Holomorphy/GlobalHartogs): boundary data already determine interior
points. Book I formalisation sits at approximately 87% on the live registry-vs-Lean coverage view.

2.3 CS-03: Internalize self-enrichment (Book II)

Book II (484 pp., 12 parts, 71 chapters) gives Category T a shape. Where Book I constructs the algebraic
kernel, Book II equips it with a fibration, geometrizes the boundary, climbs the self-enrichment ladder,
and proves the Central Theorem that organises everything downstream: the bulk geometry of T is
determined by character data on a one-dimensional boundary.

Fibration and boundary.
The categorical spacetime is the fibered product

=7l X5 T?

where 7! is the radial base (the c-orbit extended to a one-parameter progression) and 7% = S x 1
is the solenoidal fibre (the quotient of the three solenoidal orbits by the crossing-rule axiom K5). The
fibre is a two-torus, not a sphere: x(7'?) = 0. That is the topological reason magnetic monopoles do
not arise, and one of the structural reasons particle generations come in exactly three. The boundary is
the lemniscate L = S* v S* (D18 algebraically; geometrized in Book II), with 7y (L) = F, the free
group on two generators — one loop per polarity, joined at the w fixed point.

Yoneda as theorem (11.T36).

A central methodological move of Book II: the Yoneda embedding, a mere lemma in classical category
theory, becomes a theorem under self-enrichment at ILT36 ([Established]). Climbing the ladder
Ey — E; = E; — Ej forces enrichment over progressively richer base categories, and Yoneda is
upgraded each rung. This is what allows the physics arc and the life arc to be read as theorems about
T -fibrations, not as separate ontologies grafted on top.

Mutual determination and Hartogs lift.

Five descriptions of a 7 -holomorphic function coincide — refinement sequence, spectral decomposi-
tion, w-germ transformer, boundary character, and Hartogs extension — via the Mutual Determination



Theorem (11.T27, [Established]). The Idempotent Decomposition Lemma (11.Lo7, [Established]) splits
every holomorphic function on 73 canonically into B-channel and C-channel components. Hartogs
Extension Uniqueness (11.T37, [Established]), built on 1.T31, supplies the rigidity that the Central

Theorem depends on.

The Central Theorem (11.T40).

Theorem 2.1 ([Established] Central Theorem, 11.T40). The ring of holomorphic operators on the
bulk is canonically isomorphic to the spectral character algebra on the boundary:

O(%) = A (L)

The spectral algebra A, (L) is built (I1.D6o) as idempotent-supported characters on S Y St valued in
calibrated Wy, with bipolar decomposition and ring structure from pointwise operations. Equivalently: a
holomorphic function on T is determined by its values on characters x : m, (L) — C*.

The Central Theorem is a bulk—boundary correspondence: the entire holomorphic structure
of the three-dimensional bulk is pinned down by one-dimensional boundary data. The statement
is reminiscent of AdS/CFT-style holography but is entirely internal to 7 and rests on no bulk
gravitational action or boundary CFT. The boundary IS interior reading is a theorem of the kernel,
certified at TauLib/BookII/CentralTheorem/CentralTheorem; Book II formalisation sits at
approximately 80%.

Categoricity claim (11.T42).

Book IT also names the categoricity claim explicitly at ILT42 ([Conjecturall): the kernel admits, up
to isomorphism, a single model that realises all KO—K6 axioms together with the Yoneda-promoted
self-enrichment. The Tier-C audit pass surfaces this as a [Conjectural] programme claim, not a finished
foundational-independence theorem; the companion metatheory is deferred to a follow-up volume.
Hand-off: with A, (L) available as the canonical home for spectral structure and Yoneda promoted
to a theorem of self-enrichment, Arc II can identify the universal operator whose eigendecomposition
organises the twenty-first century’s open mathematical questions and read its consequences into

physics.
3. ARC II—PHYSICS (CS-04 — CS-06; BOOKS III-V)

The second arc of the Construction Spine reads the kernel oxtward into the physical world. Three
ordered steps —CS-04 (identify the physical carrier), CS-os (recover internal physical grammar), CS-06
(build measurement, prediction, and empirical bridges)—are sourced from Book III (Categorical
Spectrum), Book IV (Categorical Microcosm), and Book V (Categorical Macrocosm). Book III names
the universal operator that organises Arc II; Books IV-V read that operator’s spectrum into quantum
and particle physics (E; ) and into gravity, thermodynamics, and cosmology (E; — E3).

3.1 CS-04: Identify the physical carrier (Book lll; spectral hinge)

Book III (415 pp., 9 parts, 76 chapters) is the program’s drama. Books I and II supplied the stage and
its geometry; Book III identifies the irreducible (X, A) tension of that geometry — the asymmetry
between solenoidal product ov,,, X v, = v,,,,, and wedge cv,,, A cv,, = v, that no coordinate change
removes — and traces how it organises large tracts of mathematics via the spectrum of one universal
operator H._ =12 Afjodge ON Aspec([L). The spectrum is discrete, positive, and orbit-labelled; the ¢2
coupling is pinned by Book Is closing value, supplying the E-algebra anchor for every E; -identity
downstream.



The Hinge Theorem (lll.T20) and Global Cartesian Gluing (lI.T21).

Two structural theorems organise Book III’s spectral picture. IILT20 (Hinge Theorem, [Established])
states the formal hinge between the categorical kernel of Books I-II and the spectral machinery of
Book III: the universal operator H_ is the unique self-adjoint operator on A

gpec (L) whose eigen-
structure is compatible with the Yoneda-promoted self-enrichment ladder. IILT2x (Global Cartesian
Gluing, [Established]) supplies the descent statement: spectral data assembled locally on lemniscate

charts glue uniquely on A (L) along the bipolar (v, 17)-decomposition.

spec
Three custom axioms — the only ones in TauLib.

Book III is the sole location where TauLib introduces conjectural content not derivable from the kernel.
All three axioms are flagged [Conjecturall, sit only in Book III, and follow the program’s compute-
then-axiomatize discipline: a finite-support computational check is mechanised, the conjectural
generalisation is introduced as an explicit axiom, and any downstream theorem whose proof transitively
depends on one of them is a conditional result (visible to the reader via #fprint axioms).

Axiom (Lean name) ‘ Registry ‘ ‘What it posits

bridge_functor_exists II.D71 (Bridge Axiom) Existence of a structure-preserving functor
F: Cats(E,) — Mod(ZFC) with carrier,
predicate, decoder, and invariant
compatibilities.
spectral_correspondence_03 ILT18 (Conditional on O3) | Hilbert-Pélya inside T : zeros of (. (s)
correspond to spectral values of H; via
A(s), conditional on the determinant
representation O3.

grand_grh_adelic II1.D31 (Grand GRH) Adelic GRH: for all adelic boundary
characters on A, the corresponding
L-function has all non-trivial zeros on

Re(s) = 3.

Eight spectral fronts.

The eigendecomposition of H  supplies eight spectral fronts: seven mapped to the Clay Millennium
Problems (P vs NP at the (x, A) discontinuity; Riemann at character-orbit positivity on A, (L);
Hodge at algebraicity of H__-eigenclasses; BSD with L-function as character generator; Yang—Mills
mass-gap lower bound A > ¢ L?‘_; Navier—Stokes at boundary regularity on L; Poincaré recovered
inside T from the T"-fibre, [Established]) and an cighth Langlands unifying correspondence H, = H,
on Ay, (L). The program does not claim classical proofs of the open six; it claims that on a single
character-algebra they are aspects of the same spectral question rather than independently difficult
problems — hence the title Spectrum, not Proofs. Book III formalisation sits at approximately 80%.
Hand-off: with the universal operator named, the spectral correspondence axiomatised at [Conjectural]
scope, and the Bridge Functor declared explicitly as an axiom rather than smuggled in, the physical
carrier is locatable: quantum mechanics is fibre physics on 7', and the three particle generations are a
x(T?) = 0 decomposition in disguise.

3.2 CS-05: Recover internal physical grammar (Book 1V)

Book IV (455 pp., 7 parts, 73 chapters) is the first physics hinge. The fibre T? of the Central Theorem
(IL.T40) is re-read as the arena of quantum mechanics and particle physics; every prediction of this
book lives at cascade level L; (dimensionless) and is therefore determined by ¢ alone, with zero



additional free parameters. The universal operator H_ = (2 Afyodqe on the Hilbert space of square-
integrable T"%-sections recovers the standard quantum-mechanical machinery (superposition, Born
rule, self-adjoint observables) as Hodge theory rather than postulating it.

Counting theorems on the fibre.

Topology alone forces, with no fitted parameter:

* Three particle generations from H, (7?;Z) = Z? via Chern-number / winding accounting on
T? (IrEffective]).

* No fourth generation from the window-sum obstruction Ws(4) = 5 ([-Effective], certified at
TauLib/BookIV/Electroweak/WeinbergNLO.lean:292); falsification entry N1.

* Four gauge forces + Higgs closure from the signature classification on {a, 7,7y, 7, w}, with
the locked mapping A=nr=Weak, B=y=EM, C=n=Strong, D=a=Gravity, w=Higgs ([r-
Effective]).

* No proton decay, no monopoles from 7, (L) = F, and x(7?) = 0 ([~Effective]); falsification
entry N8.

The fine-structure derivation (o !).

The framework’s signature E; closing identity is the Holonomy Fine-Structure Formula at IV.T'1o7
(IEffective]): three independent U (1) holonomy integrations on 7' give ™ a2 137.036 as a closed-
form function of ¢ . alone, with residual —9.8 ppm against CODATA. The compact representative
form o' = 225/(121 4}) surfaces in the Physics Ledger; the derivation routes through the W, (n)
window algebra of ¢ .
L, closing identities.
* Weinberg angle sin? 0y, = ¢, (1 —¢.) (1 + (5/7)¢3 + (1/18).8) at IV.D337 ([Effectivel,
NNLO, —0.7 ppm from PDG MS-bar; NNLO coefficient 1/18 = 1/W,(3)).
* W-boson mass My, = (17/5)c:3 m,, (1 + (5/17)cu?) at IV.I177 (IEffective]l, —0.4 ppm
from PDG, NLO coefficient 5/17 = W5(4)/W5(3)).
* Koide lepton ratio () = 2/3 exact from democratic closure on L ([7-Effectivel, residual ~
—9 x 1076 against PDG lepton masses).
* Neutron/electron mass ratio R = 177 —+/3 1% at LO with NLO +7°a? (I~Effectivel, residual
+7.7ppm at LO).

Window algebra and the bridge layer.

The continued-fraction invariants W, (n) of ¢, are the combinatorial gatekeepers: W5(4) = 5 closes
generation-counting, W5(3) = 17 enters the Hubble correction Book V owns, W, (3) = 18 sets
the Weinberg NNLO denominator, W5(3) = 19 = N, /3 feeds inflation. The o-polarity matrix
(p,q,7) = (3.7,4.8,2.8) that bridges Book IV’s electroweak machinery to neutrino mass-splittings
introduces three fitted real-valued exponent parameters at the bridge layer; Section 6 discloses this fit in
its release accountability register.

Scope. Book IV derives ratios, not absolute masses. Per the program'’s Timing Ledger, most L, identities here
are post-dictions of pre-existing CODATA / PDG constants under the program'’s structural a-priori discipline;
the page-level admission is that approximately fifty of sixty-seven predictions are post-dictions, and the
absolute mass anchor (the neutron mass m,,) is consumed exactly once at L, in Book V. Falsification-Pack
entries N1, N2 (no SUSY at LHC/FCC), N4 (muon g—2 closing with «_-NLO), and N8 sit on Book IV alone — a
positive detection on N1, N2, or N8 falsifies the fibre-topology branch.

Hand-off: with the dimensionless L ledger closed and the W}, (1) window algebra in hand, Book V can
consume the single ST anchor and route the remaining cosmological observables. Book IV formalisation
sits at approximately 52%.



3.3 CS-06: Build measurement, prediction, and empirical bridges (Book V)

Book V (504 pp., 9 parts, 59 chapters) is the second physics hinge. Where Book IV read the fibre T2 as
quantum and particle physics, Book V reads the base 71 as gravity, thermodynamics, and cosmology —
and consumes the program’s soe experimental anchor, the neutron mass m,,. Together with ¢_, that
single number fixes every SI-bearing readout of the program.

Gravitational closing identity.

The damping and winding constants K, = 1 — ¢, ~ 0.659and k,, = ¢,./(1 + ¢,) ~ 0.254 are
structural analogues of what general relativity calls a damping rate and an expansion rate. On the base,
the Apyogp.-teadout reproduces Newtonian gravity in the appropriate limit without postulating an
action principle, and the gravitational closing identity reads

on the program’s E; readout, with the Planck-scale exponent n, pinned by Book V’s calibration
cascade. Gravity is recovered as a k p-damped readout on the base, not introduced as an action-principle
input.

Cosmology without a bulk A.

* Bare A, = 0 ([~Effective]) — exactly zero in the bulk Lagrangian; the 10"?° vacuum-energy
catastrophe dissolves at its origin rather than being cancelled by fine-tuning.

* Effective Q) = rp(1 + 3) ~ 0.6849 at V.I'234 ([Effectivel, +269 ppm from Planck 2018
0.6847(73)); the bridge V.T69 (“dark energy as boundary-readout artifact”) routes the canonical-
vs-J -eftective comparison.

* Hubble h = 2/3+ 12 /W,(3) at V.T'259 (IEffectivel, with 1W5(3) = 17 as the depth-dependent
holonomy correction at recombination); the program reads the late-vs-early Hubble gap as a
signature, not a measurement discrepancy.

* Spectral tilt n, = 1 — 2/57 ~ 0.96491 matching Planck 2018 central value at +13 ppm;
falsification entry N10.

* Baryogenesis 175 = o - 115 - (5/6) at V.T188 ([Effectivel, within 1.1 of Planck CMB-only).

* "Li resolution "Li/ H = 1.87 x 10710 at V.T'244 ([Effectivel, fibre-suppression 1/3, matches
Spite plateau at +-0.90).

N9 — the keystone forward forbiddance.

The tensor-to-scalar ratio = ¢ ~ 0.0136 is the program’s one entry that scores full marks on number
(sharp closed form), instrument (CMB-S4 at design sensitivity o (r) ~ 10?), o-stake (a measurement
inconsistent with 0.0136 registers at approximately 140), and future date (the 2028—2032 observing
window). N9 is registered at V.P136 and is the forward-forbiddance lane on which the kernel logic is
staked. Section 6 gives the detailed framing.

Scope. Book V closes the Sl cascade ¢, W,(n) [L,] — «,Ry,ng,r,... [Li] = m, [Ly] —
m,,G,mp,h,kg,e, [Ls] — experiment [L,]. That cascade is the program'’s core technical accom-

plishment on the physics side; the Physics Ledger (Section 5) audits it in detail. Book V formalisation sits at
approximately 62%.

4. ARC Il — LIFE AND METAPHYSICS (CS-07 — CS-10; BOOKS VI-VII)

The third arc of the Construction Spine reads 73 as the arena of self-decoding life, then reads the
four enrichment registers as ontology, ethics, mind, and meaning. Four ordered steps —CS-07
(recover life as a structural class), CS-08 (recover reflective structure), CS-o09 (self-host formal systems



and the kernel itself), CS-10 (test universal closure and ontic status)—are sourced from Book VI
(Categorical Life) and Book VII (Categorical Metaphysics). Each layer carries its own scope discipline;
the release-accountability surfaces (Section 6) gather the consciousness E,/E5 split, the No-Forced-
Stance disclosure, and the Commitment-as-def encoding so that this synopsis can point to them
without re-litigating them.

4.1 CS-07: Recover life as a structural class (Book V1)

Book VI (412 pp., 9 parts, 54 chapters) turns from physics to biology. Books IV and V developed 72 as
3 to recognise itself. Life, on the program’s
reading, is the class of stable self-decoding endomorphisms on 73: sub-objects L < 7 together with
an endomorphism ¢ : L — L that preserves the [-boundary distinction, is self-decoding (some data
about ¢ is recoverable from L’s own internal structure), and is stable under small perturbations in a

a categorical spacetime; Book VI asks what it means for 7

category-theoretic sense. This is a structural not a biochemical definition: it does not pick out carbon
chemistry; it picks out the closure pattern that carbon chemistry happens to realise at one energy scale.

Two structural hinges (VI.TO2, VI.T03).

Two named theorems organise the life arc. VI.Xo2 (Layer Separation Lemma, [-Effective]) establishes
that the self-decoding endomorphism class on T3 separates cleanly by enrichment register: chemical,
kinetic, and informational layers are independent registers within the same T -fibration, and a hallmark
of life can be sourced to a single layer rather than to a mixture. VI.T03 (Parity Bridge Theorem,
[mEffective]) gives the formal bridge that connects the weak-sector parity classification of Arc II to
biological homochirality on 73: the parity-odd, time-even operator on the weak x EM tensor product
that the framework requires (the Kinetic Pseudoscalar Channel K, at VI.L18, anchor LG-Yo2) is
forced by the same (v, 17)-bipolar machinery that pins the Central Theorem.

Anchored claims.

* Kinetic Pseudoscalar Channel K, at VL.L18 ([m-Effectivel, anchor LG-Yo2): prior public record
at Zenodo (DOI'10.5281/zenodo . 19553667, 2026-04-13) was matched 9 days later by Paltiel
et al. (Sci. Adv. 12 eaec932s, 2026-04-22) identifying a vibronic S - p filler — priority on the slot,
not on the mechanism.

* Homochirality 12-step derivation ([m-Effective]): the four-force convergence (o, 7, v, 17 acting
jointly on a prebiotic orbit) selects a single chirality, deriving why terrestrial life uses L-amino-acids
and D-sugars rather than the abiotic so/50.

¢ Seven Hallmarks of Life as theorems ([m-Effective]): boundary closure, metabolic cycle, homeo-
static damping, self-decoding memory, reproduction, heritable variation, directional agency emerge
structurally from the definition rather than as separate postulates.

* Genetic Code Optimality ([Effectivel): the 64-codon / 20-amino-acid mapping read as the
minimal self-decoding grammar consistent with four-force closure.

* Abiogenesis timescale bound ([Conjectural]): the structural derivation is internally complete; the
mapping to kinetic prebiotic chemistry is conjectural.

Scope. Lean-formalisation status, candidly. Book VI is the program'’s registry-planned but Lean-pending
book. The /verify/domain-verification/ dashboard reports O Lean-formalised declarations of 168
dashboard objects for Book VI; thirty-one Lean modules are scaffolded but closure is the focus of the next
development wave. Anchored claims are [T-Effective] at the structural level (the categorical definition, the
seven hallmarks, the homochirality four-force convergence); cross-domain bridges to orthodox biology —
exact abiogenesis timescales, specific kinetic pathways, the chirality amplification mechanism (as opposed
to the slot) — are mostly [Conjectural].
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4.2 CS-08: Recover reflective structure (Book VII, Parts I-V)

Book VII (s21 pp., 8 parts, 128 chapters) is the longest of the seven and the most openly philosophical.
Its wager is that ontology, epistemology, ethics, aesthetics, logic, consciousness, and meaning admit
categorical answers inside the same T -framework that Books I-VI developed — without claiming that
philosophy is “reduced to” category theory. The program organises the book into four registers reading
J into four codomains: Reg,(empirical, E; — E;), Reg , (practical / normative, E; — Ej), Reg |
(diagrammatic / proof, E; — E;), and Reg , (commitment / stance, E;).

Saturation and minds as internal topoi (VII.TO1, VII.D90).

VILTox (Saturation Theorem, [T-Effectivel) closes the self-decoding ladder of Book VI at the reflection
layer: the endomorphism class admits a saturation point at which the self-decoding loop becomes
structurally stable under its own image, and that saturation is the formal carrier of reflective structure.
VIL.D9o (Minds as internal topoi, [T-Effective]) supplies the categorical definition: a mind is an
internal topos within the T -fibration whose subobject classifier carries the four-register reading of

RegE, RegP, RegD, RegC.

Anchored claims at the reflection layer.

* Categorical Imperative as j-closed fixed point at VILD7x (CI Operator Graph) and the
surrounding CIProof family ([m-Effective], Lean-formalised in
Taulib/BookVII/Ethics/CIProof.lean): maxim, universalisation functor, coherence test,
and respect operator typed as an operator graph; the categorical imperative is recovered as a j-closed
fixed point.

* Consciousness as Global Section at VILT 41 ([mEffective] structural binding): the unified
perceptual content of a system is a global section I'(Mind) of the mind sheaf, with binding
equivalently sheaf gluing across overlapping local sections (VIL.L14). Three named conditions (CCr
existence, CC2 non-triviality, CC3 non-decomposability) make the binding-side claim testable at
the structural layer.

* Logos sector S = Sp N S at VILD71-VIL.D86 / VILT 46 ([Effective], Bridge Equivalence
at S, certified at TauLib/BookVII/Final/Boundary): the unique sector where
proof-validity and stance-stability coincide.

4.3 CS-09: Self-host formal systems and the kernel itself (Book VII, Parts VI-VII)

The reflective structure of CS-08 is read inward at CS-09: the framework is asked to host its own
description. VILT'ss (Inevitability Argument, [Effective] on the formal apparatus; [Metaphorical] on
the inevitability claim) states that once the four-register reading is in place, no consistent extension of the
kernel evades the Reg _-layer commitment requirement: any sufficiently rich self-hosted theory must
surface an explicit commitment register or fail to close. VILT80 (D < C bridge, [T-Effective]) gives
the equivalence between the proof register and the commitment register at the Logos sector; VILT8x
(Boundary Collapse Lemma, [-Effective]) closes the self-host: at the Logos sector the boundary between
Reg  and Reg , collapses to a single inspectable surface, which is what permits the framework’s
philosophical content to be encoded as machine-inspectable Lean data rather than hidden as theorems.

Commitment encoding.

Book VII’s three philosophical commitments are encoded as first-class def : Commitment val-
ues: omega_point_theorem, science_faith_boundary, and no_forced_stance. Each carries
inspectable statement /warrant / registry_id fields. They are data, not theorem claims or
hidden axioms: #print axioms reports no new axioms and zero sorry across all seven books.
Section 6 places this encoding in the same release-accountability register as the master-constant, A, and
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neutrino-mass disclosures.

4.4 CS-10: Test universal closure and ontic status (Book VII, Part VIiI)

The closing step of the spine is the openly stance-bearing one. The framework cannot, by its own
internal accounting, force a stance on the w-germ question; the four-register reading explicitly names
Reg , as a separate codomain so that any stance taken belongs to the commitment register, not to the
proof register. CS-10 is therefore not a theoremy; it is the surface on which the framework’s closing
question is staged.

The closing question.
“What am I willing to live as true?”

This is the four-register companion to the closing identity that runs through the empirical arc. CS-
10 surfaces it as the stance-bearing question that Reg o is reserved for; the framework supplies the
machinery for asking it well, not the answer.

No-Forced-Stance theorem.

VILT 47 (No-Forced-Stance, [T-Effective] at the disclosure layer; [Metaphorical] on what is being
disclosed) closes the spine at ontic status: the framework cannot force a stance on the w-germ question;
any stance belongs to Reg o Dot o Reg . The companion to VIL.T'41 on the Hard Problem side —
the framework refuses both eliminativism and a fake reduction.

Scope. Scope summary across Book VII. The four-register reading of 7 into observation / normative / proof
|/ stance codomains is [Metaphorical] on the interpretive claim, [-Effective] on the formal categorical
apparatus. The Categorical Imperative derivation as a j-closed fixed point is [T-Effective] and Lean-
certified. The Consciousness-as-Global-Section structural answer is [T-Effective] on the sheaf machinery
and [Conjectural] on the identification of consciousness with I'(B, M). The w-Point and No-Forced-
Stance commitments are Commitment-as-def for the explicitly unforced stances — philosophical content
preserved as machine-inspectable Lean data with the formal pretense removed. Book VIl formalisation sits
at approximately 66%, with zero sorry across the seven-book backbone.

PART Il — WHAT THE PROGRAM COMMITS TO

5. PROGRAM COMMITMENTS: LEDGER, PACK, AND TRUST BUDGET

The Panta Rhei Research Program ships three coupled commitment surfaces a 30-minute reader can
inspect without buying any of the framework’s philosophy: the Physics Ledger (numerical predictions,
scope labels, precision tiers), the Falsification Pack (the named experimental tests that would refute the
program), and TauLib (the Lean 4 library that machine-certifies what compilation can settle). Each is
published with an honest accounting of what it does zor do — which post-dictions are not historical
priorities, which custom axioms are conjectural, which leaves extend the trusted computing base
beyond Lean’s kernel. The May 2026 release runs after the program’s T7er-C audit pass, in which every
counted artifact across these three surfaces was reconciled against the canonical release manifest; the
numbers below are the post-audit values. This section states those three surfaces and their disclosed
conditionalities.

Physics Ledger at a glance

The Physics Ledger (209 pp., 12 chapters) is the program’s line-by-line accounting of every numerical
claim Books IV-V advance. It catalogues 67 dimensionless predictions written as closed-form
identities in the master constant ¢ alone, together with 6 SI-bearing constants stabilised against a single
anchor (m,, ); each line carries a scope label ([Established], [-Effective], [Conjectural], [Metaphorical]),
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a precision tier (A ~ 0.025 ppm, B ~ 3 ppm, C ~ 0.8%, or binary), and — where the identity is

mechanised — a pointer to a TauLib module.

The honest pre-registration breakdown.

The figure “67 zero-parameter predictions” is structurally true — ¢ is not fitted, it is fixed by kernel
structure — but it is #Zming-shaped in a way the Timing Ledger (/results/predictions/timing/)
discloses without hedging. The pre-registration partition reads:

* Roughly 50 post-dictions of pre-existing measured constants (electron mass, fine-structure
o~ !, Koide relation, mass-ratio routes such as m,, /m, at Tier-A ~ 0.025 ppm). These are retro-
consistency hits: structurally a priori, historically post-measurement. Agreement is non-trivial
because ¢ is kernel-fixed, but the timing is post-diction-shaped and the program states this in the
headline.

* Roughly 10 tension accounts — forward commitments on active empirical disagreements where
competing measurements coexist (Hubble: SHoES vs. CMB; W boson mass; muon g—2; Sg). The
framework stakes a side.

* Roughly 7 genuine forward predictions on not-yet-measured quantities. The flagship is the
inflationary tensor-to-scalar ratio r = ¢+ ~ 0.01363 targeted by CMB-S4; companions include
Ov 3, proton stability, monopole absence, and the spectral indexny, =1 — 2/57.

Bridge-layer fitted parameters — the qualifier on “zero-parameter”.

Scope. "Zero-parameter” refers to the Ly — L, kernel exit: each closing identity is a closed-form function of
¢,. The bridge layer that connects L, closing identities to Sl-bearing observables introduces additional fitted
choices on a per-page basis — most prominently the o-polarity matrix (p, q,7) = (3.7,4.8,2.8) on the
neutrino-mass page, with locked force-mapping A=r=Weak, B=y=EM, C=n=Strong, D=a=Gravity,
w=Higgs. A small discrete-choice library (rational prefactors, window-sum indices W, (n), exponents) is
declared ex ante in Chapter 58a of the Ledger. The distinction the Ledger asks the reader to track: no
entry introduces an additional continuous free parameter, no entry fits a curve, no entry is an empirical
interpolation. The discrete selections are tabulated, not tuned.

A representative cross-sector slice: a1 = 225/(121 %) at Tier A;m,,/m, = 177 — /3172
at LO with +7.7 ppm (Tier A, mechanised at TauLib BookIV/MassRatios);r = ¢} andn, =
1—2/57 at Tier A; the Hubble readout correction at —120 ppm; the Koide ratio () as an orbit-closure
identity. The Ledger’s architectural backbone is the Calibration Sufficiency Theorem ([Conjectural]):
given ¢, and m,, together with the tabulated discrete-choicelibrary, every L, , Ly, L3 entry is determined
up to the disclosed 7-side precision. Cosmological readouts include €2 (registry V.T234) and the
tensor route through inflation.

The Ledger explicitly does not prove T-categoricity, does not settle the status of [Conjectural] entries
(notably the Yang—Mills mass-gap lower bound), and does zor substitute for peer review. It states, line
by line, the precision tier, the experimental target, and the scope label under which each commitment
is advanced. The full pre-registration breakdown is at /results/predictions/timing/.

Falsification Pack (N1-N30)

The Physics Ledger states what the program commits to; the Falsification Pack states what would break
it. Thirty named predictions, each mapped to a real experimental campaign on a 2025—203s timeline,
form a single document whose purpose is to make the program falsifiable in the Popperian sense and
to prevent post-hoc scope narrowing after the fact.

Calibrated structure.

As of April 2026, the Pack reads 4 confirmed at current sensitivity (N5, N7, N16, N27 — null-
result seams the Standard Model and ACDM also satisfy; these are pre-conditions, not yet discriminat-
ing hits) and 26 consistent-and-testable over the design-sensitivity reach of the listed campaigns.
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The honest accounting: discrimination between 7and the mainstream lands mostly in the 2028-2032
window. The Pack is over-specified deliberately: the first convincing falsification of any Tier-A entry
suffices.

The Pack rides on ten experimental programmes: BICEP Array, CMB-S4, LiteBIRD; DESI,
Euclid, Rubin/LSST; LZ, XLZD, PandaX, XENONnT, DARWIN, ADMX; JUNO, DUNE, Hyper-
K, KATRIN, Project 8, nEXO, LEGEND, CUPID, KamLAND-Zen; LHC Run 3+, FCC, CEPC,
g—2/Fermilab, PSI n2EDM; LIGO/Virgo/KAGR A, LISA, Einstein Telescope; EHT & ngEHT,
pulsar timing arrays. Any > 50 incompatibility falsifies the corresponding entry.

Three tiers of sharpness.

Tier A (calibration-class, 13 entries: N9, N10, N13, N15-N18, N24-N26, N28-N30) commits at ~
0.025 ppm; Tier B (closing-identity, 7 entries: N6, N11, N12, N14, N20-N22) commits at ~ 3 ppm;
binary structural (10 entries: N1-N5,N7,N8,N19,N23, N27) is yes/no — detection of a fourth-
generation fermion, SUSY partner, dark-matter particle, proton decay, monopole, or phantom-crossing
dark-energy refutes a structural claim regardless of precision.

The flagship forward-stake forbiddance: N9.

N9 is the only entry that scores full marks on number (sharp closed form), instrument (concrete
campaign at design sensitivity), o-stake (large discriminant power), and future date (post-2026
measurement window). The program commits to

r =12 ~ 0.01363

on inflation. CMB-S4 design sensitivity is o(1) ~ 0.001; 2 measurement inconsistent with 0.01363
registers at approximately 140 on the 2028—2032 observing window. Companion seam N10 (n, =
1 —2/57 ~ 0.9649) is constrained jointly by CMB-S4 and LiteBIRD. Together these are the
program’s sharpest near-term bet.

Three framework-terminal scenarios.

The program names, in advance, the failure modes that refute it s @ whole rather than a single
sector: (i) cascade failure — three or more independent falsifications across distinct domains refute
the master constant ¢ itself, since every L; closing identity descends algebraically from the same
kernel; (ii) structural detection — one confirmed fourth-generation fermion (N1), SUSY partner (N2),
dark-matter particle (N3), proton decay (N8), or magnetic monopole refutes the Sector Exhaustion
Theorem (registry V.T'44 [mEffective], “no room in the coupling budget”); (iii) 77er-A cosmology
failure — a CMB-S4 or LiteBIRD measurement of 1 or 1 outside the 7-window at > 5o falsifies
the cosmology branch directly. The full N1-N3o list with experimental routing is published at
/results/falsifications/browse/.

TauLib — the formal trust budget

TauLib is the program’s reply to “how can we trust this that has been written?” — a public Lean 4 library
that machine-certifies what compilation can settle. The certification is honest about its conditional
character: which axioms are conjectural, which leaves extend the trusted computing base, which
Book VII commitments are scaffolded as definitions rather than proven theorems.
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Headline counts (canonical, release-manifest pinned).

Artefact Current value (release manifest)
Lean 4 modules 512

Total lines of Lean 142,406

Theorems + lemmas 4,863

Public registry objects (7 books) 4,139

Custom axioms (non-Mathlib) 3 (Book III only; named below)
sorry declarations o across all seven books

Pinned commit ch5e830

Lean toolchain v4.28.0-rcl

Mathlib commit (tactics-only) 85028a6

The single-anchor accounting reads: exactly the axioms we have named, no more and no fewer. CI
on every push to main enforces tactics-only Mathlib usage (a grep-assertion forbids hand-named
Mathlib lemmas in 7-mathematical content) and asserts the axiom and sorry counts; if either changes,

the build is flagged.

Three custom axioms (Book Ill), disclosed by name.

Axiom ‘ ‘What it posits

bridge_functor_exists Existence of the bridge functor from the 7-syntactic category to the spectral
character algebra.

spectral_correspondence_03 Central Theorem (registry I1.T40, O(73) = Agpec (L)) at orbit-depth 3 in full
generality.
grand_grh_adelic Grand Riemann Hypothesis on the adelic character algebra.

All three are flagged [Conjecturall, sit only in Book III, and follow the program’s compute-then-
axiomatise discipline: a finite-support computational check is mechanised, the conjectural generalisa-
tion is then introduced as an explicit axiom, and any downstream theorem whose proof transitively
depends on one of them is a conditional result. Readers see this on demand by running #print
axioms on any theorem; the /verify/custom-axioms/ surface walks each axiom’s finite-check,
axiomatised step, and closing move.

The native_decide TCB extension — surfaced, not buried.

Scope. TauLib uses native_decide in approximately 1,900 leaves (release-manifest count of source
mentions), including — load-bearingly — the Book Il Central Theorem at rank (3, 15) where the kernel-
only decide reduction would exceed practical build limits. When a theorem closes via native_decide,
#print axioms on that theorem reports two additional entries: Lean.ofReduceBool (trusts that Lean’s
definitional reduction of a Bool-valued expression to true commutes with kernel-level equality) and
Lean.trustCompiler (trusts Lean’s native compilation pipeline to produce a correct executable). This
extends the trusted computing base beyond Lean’s kernel to include the native compiler. The program treats
this as an engineering choice independent of the three Book Ill axioms (which are mathematical claims
the framework declines to prove). The /verify/tch/ page discloses the extension per-theorem so that
readers requiring stricter kernel-only certification can route around it. This is not buried in a footnote; it is on
the headline verification surface.
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Book VII: Commitment-as-def.

This release encodes Book VII’s three philosophical commitments as first-class Commitment structures
(name, warrant, registry-ID) reached by def. The result: zero soxry across all seven books, while the
philosophical commitments of Book VII (omega-point, science—faith boundary, no-forced-stance)
remain machine-inspectable Lean data rather than unwarranted theorems. The encoding is auditable
on the /verify/taulib/audit/ surface.

What the trust budget adds up to.

Scope. 4,863 theorems and lemmas of the monograph series are machine-certified across 512 mod-
ules and 142,406 lines of Lean. The certification rests on, in disclosed order: (i) the Lean 4 kernel;
(i) three named Book Ill conjecture-axioms (bridge_functor_exists, spectral_correspondence_03,
grand_grh_adelic); (iii) Mathlib’s tactic infrastructure (simp, omega, ring, aesop, decide, linarith,
norm_num, native_decide) with its transitive typeclass imports; (iv) for the ~ 1,900 native_decide
leaves — including the Book Il Central Theorem — the Lean native compiler (Lean.ofReduceBool,
Lean.trustCompiler). Each dependency is named, every count is Cl-enforced, and the canonical mani-
festat /verify/release-manifest/ pins commit cb5e830 on toolchain v4.28.0-rcl against Mathlib
85028a6. The program's reply to “why should | trust this?"” is concrete: clone the repository, run lake
build, run #print axioms on any theorem you are uncertain of, and read the /verify/ surfaces line by
line. Compilation proves internal consistency, not truth about the physical world; that distinction is the entire
purpose of publishing the Falsification Pack alongside.

PART IV — RELEASE ACCOUNTABILITY SURFACES

6. RELEASE ACCOUNTABILITY SURFACES: HOW THE PROGRAM ASKS TO BE CHECKED

This release keeps six accountability surfaces close to the program’s headline claims, plus two trans-
parency surfaces added at the post-Tier-C audit pass. The master constant is routed as a published
review target. The cosmological constant disclosure distinguishes the bare bulk parameter from the
effective dark-energy observable. The neutrino-mass page states its bridge-layer fitted parameters
before it asks for credit. The N9 tensor-to-scalar ratio is registered as the sharpest near-term forward
forbiddance. The consciousness answer is split across structural binding and phenomenal-experience
scope. And Book VII’s philosophical commitments are represented as inspectable Commitment data,
not as hidden axioms or theorem claims. The two transparency surfaces added in this release are the
End-to-end Construction-Spine verification view at /verify/construction-spine-verification/
(Phase B4 work, mapping each spine step to the verification modes that apply), and the Audzt Con-
ventions document at scripts/AUDIT\_CONVENTIONS.md which fixes the counting filter rules used
across the registry, the dashboards, and TauLib so that counts reconcile across surfaces. This section
walks those surfaces in the order they would matter to a 30-minute first-contact reader who has already
read the kernel description and the program commitments and then wants to see how the program

asks to be checked.

Master constant: review target, not rhetorical shortcut

The formal object is the closed form

2
Ly = ~ 0.341304238875 ...
T+ e

It is the program’s master constant: every L, closing identity in Books IV-V resolves to a closed-form
function of ¢ alone. This release treats the constant as a review target: a kernel-level object that carries
its own public review path, independent of any downstream physics claim it underwrites.
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Three routes, one constant.

The homepage’s Flagship results block exposes three routing buttons that walk a reader to the same
constant from three different angles:

* Review the Master Constant —
/corpus/foundational-hinges/master-constant-iota-tau/. The H3 foundational-hinge
page. Frames ¢ as “structurally forced by the kernel’s omega-germ, boundary, and scalar machinery”
— aderivation route, not a posit.

* Read the paper — /publications/research-papers/master-constant-iota-tau/. A
dedicated derivation paper deposited via Zenodo on 2026-04-27, DOI
10.5281/zenodo.19820352, vi.0. Stand-alone, citable, inspectable.

* See prediction timing — /results/predictions/timing/. The Timing Ledger, where the
constant’s downstream commitments are pre-registration-accounted.

A fourth scalar-readout route runs through Construction Spine Step 2 (the standard scalar readout
of the kernel’s omega-germ data) and lands at the same closed form by a different route within the
formalism.

What the H3 hinge does and does not claim.

[Effective] The H3 page is explicit on three claims that “must not be collapsed”: (i) the structural
derivation of ¢ from kernel machinery (which the hinge owns); (ii) the numerical projection 2/ (7 +e€)
as the standard scalar readout (separate); (iii) physical use in the Numerical Physics Ledger (downstream,
separate review). The page states plainly that “shis hinge does not by itself validate the Numerical Physics
Ledger, empirical predictions, or external acceptance” and is “not a replacement for the paper or a claim
of external acceptance”. The dedicated derivation paper itself notes that “any external calibration claim
must be read through the separate verification and measurement surfaces”.

Scope. The disarming move the program makes here: ¢ is a kernel-level posit on the standard physical
reading. The derivation route (H3, the paper, the scalar readout) claims structural uniqueness from KO-K6 —
that is, given the kernel, this scalar is forced — not external acceptance of the kernel itself. Downstream
physics claims remain bridge claims and empirical-accountability claims, scoped on the pages that own
them. The master-constant question therefore has a direct public review path, not merely a role as a starting
assumption in downstream computations. A reviewer who wants to refute ¢ structurally has an explicit
page, paper, and DOI to refute against.

Cosmology disclosure: bare A vs effective (2,

The vacuum-catastrophe page (/results/problem/vacuum-catastrophe-resolution/) draws
an explicit line between two objects that the cosmological-constant literature routinely conflates and
that must be kept separate for the program’s claims to be read correctly:

e Ay, [TEffective] — the bare cosmological constant in the bulk Lagrangian. Zero exactly in the
T -framework. The standard 10'?° vacuum-energy catastrophe arises from assuming a bulk
vacuum-energy term scaling with the QFT cutoft; the program introduces no such term, so “zbe
catastrophe dissolves at its origin rather than being cancelled by fine-tuning”.

* (1, [Effective] — the effective dark-energy density observable from H (z), the CMB acoustic
peaks, and BAO. A distinct object: a boundary-readout effect, not a bulk Lagrangian term. The
framework computes

Q) = kp(l+3) ~ 0.6849

per registry V1234, where K p = 1 — ¢_.. The canonical-vs-T -effective bridge sits at V.T69 (“dark
energy as boundary-readout artifact”). The Nao falsification entry routes the comparison against
Planck.
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Scope. The two readings are not contradictory. A, . is a bulk Lagrangian parameter and is set to zero
exactly by kernel structure — there is no bulk vacuum-energy term to begin with. €2, is a boundary-readout
observable and resolves to k(1 + ¢3) ~ 0.6849 via V.T234, with V.T69 the canonical-vs-T -effective
bridge. The program treats clean disclosure of which-object-is-which as the correct answer to “are these
contradictory?".

Parameter accounting at the bridge layer

The neutrino-mass page (/results/problem/neutrino-mass-sum-0pt089-ev-normal-
ordering/) is the program’s clearest counterexample to a naive “zero free parameters” reading. The
release surfaces that counterexample directly as a o-polarity Parameter accounting subsection rather
than leaving it implicit in the derivation.

What is fitted, where, and how much.

The triple
(p,q,r) = (3.7, 4.8, 2.8)

is three fitted real-valued exponent parameters at the bridge layer, not derived from KO-K®6.
Under these fitted exponents, the framework matches the DESI Year-1 sum-of-neutrino-masses
constraint:

> m, ~ 0.089eV (grid precision +7.4 ppm at (A, A,,) = (1.16,0.87)).

The page itself describes this as “the most precise neutrino prediction in the framework”, and in the same
breath states that the (p, ¢, ) exponents are nor derived from the kernel.

Status hierarchy on this page.

[r-Effective] on the sum ) m,, ~ 0.089 eV and on the ordering m; < m, < mg. The ordering
claim is anchored to a formal theorem with Lean verification at registry IV.R39s: normal ordering
is forced by p < ¢. [Conjectural] on individual mass splittings, where the candid accounting of the
page reads: Am3; deviates by a factor of ~ 6.2 from measurement; Am3, is off by +22.9%. The
page does not soften this. The kernel-level posit is ¢ ; bridge-layer matching introduces additional
parameters; individual splittings are the cleanest counterexample to a strong reading and are surfaced as
such.

Why this is the correct disclosure posture.

Scope. The Timing Ledger (/results/predictions/timing/) admits, at the program level, that approx-
imately 50 of 67 predictions are post-dictions: “the framework claims structural a priori status for all 67, but
historical a priori timing differs by category”, and “none of the 67 predictions have verified out-of-sample
measurement dates”. The neutrino-mass page is the page-level analogue of that program-level admission:
the program voluntarily surfaces its fitted parameters and its measurement gaps on the page, in the section
header, above any victory claim. A 30-minute reader who is reading the program for hidden parameters will
find them disclosed before they have to look. That is the honest-accounting posture, deliberately adopted.

N9 — the one real forward forbiddance
The Falsification Pack ships 30 named forbiddances; only one scores full marks on all four columns of
the rubric (sharp closed-form number, concrete instrument at design sensitivity, discriminating o-stake,
post-2026 future date). That entry is No. [r-Effective] [Established]
What N9 commiits to.

r =12 ~ 0.01363
on the inflationary tensor-to-scalar ratio. CMB-S4 design sensitivity is (1) &~ 0.001, so ameasurement
inconsistent with 0.01363 registers at approximately 140 on the 2028-2032 observing window.
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Companion seam Nio (n, = 1 —2/57 ~ 0.9649) is constrained jointly by CMB-S4 and LiteBIRD.
Together these are the program’s sharpest near-term empirical bet. The page derives the result from
dimensional suppression (tensor modes propagate insensitively to 72 fiber structure; scalar modes
couple to both fiber circles), with a 156 x gap between ¢ and the slow-roll comparator 8 /57 as “the
sharpest inflation discriminant”. Current status as of April 2026 is Consistent, registered under V.P136.
Falsification page: /falsifications/n9-tensor-to-scalar-ratio-r-4-00136/.

What is on the line.

Scope. N9 is the program’s keystone empirical bet for the 2028-2032 window, and the program states
the framework-terminal reading explicitly. If the framework survives N9 by 2030-2032 — a CMB-S4
measurement of r consistent with 1 ~ 0.01363 at design sensitivity — it earns retrospective vindication of
the kernel logic, since » = 1% is an algebraic consequence of the same kernel that fixes every other L,
closing identity. If it fails N9 — a CMB-S4 measurement of r inconsistent with 1 at > 50 — the kernel layer
is falsified at a specific quantitative point, and via the cascade-failure clause stated in the Falsification Pack,
the master constant ¢ itself is impugned, since the same algebraic descent grounds every other Tier-A
entry. Either way, N9 is on the calendar.

Consciousness: a coordinated two-layer answer

The consciousness account is a coordinated pair — the Eo/E5 pair — on two pages that point at each
other and stake out different commitments at different layers.

E, — structural binding.

[-Effective] The /results/problem/consciousness-global-section/ page commits the struc-
tural answer at registry VILT 41: “the binding problem of consciousness is solved structurally — the unified
perceptual content of a system is a global section I'(Mind) of the mind sheaf”. Binding is sheaf gluing
across overlapping local conscious patches. Three testable necessary-and-sufficient conditions for
binding-side unity are named: CCr a global section of Mind exists; CCz2 the section is non-trivial
(actual content present); CC3 the section does not decompose into independent subsections (genuine
integration). The formal framework is internally complete and Lean-verified at the structural layer; the
mapping to neural correlates of consciousness or to II'T’s @ is flagged [Conjectural] on the page itself.

E, — phenomenal experience.

[-Effective] at the disclosure layer; [Metaphorical] on what is being disclosed. The /results/
problem/hard-problem-of-consciousness/ page commits the No Forced Stance theorem at
VILT 47: “the structural account at E, does not entail the phenomenal claim at Es, and the kernel does
not force a closure”. The framework explicitly refuses eliminativism: “zhe framework does not claim to
reduce phenomenal experience”. It recharacterises rather than dissolves: “the Eo-to-E5 gap is epistemic
rather than ontic” — a shift to epistemological terms while remaining agnostic about resolution. The
page result-status is Partial, deliberately, and Chalmers (1995) is cited as the canonical context for the
Hard Problem the program declines to claim it has solved.

Scope. The coordinated reading: the framework refuses to reduce phenomenal experience and refuses to
fake having reduced it. At E, it delivers a structural answer (binding, sheaf gluing, CC1-CC3, Lean-verified)
without overclaiming it explains qualia. At E; it states a No-Forced-Stance theorem without collapsing to

dualism, panpsychism, or eliminativism. This E,/E5 scoping is the release posture: split the answer along
the layer the literature itself splits along, and name the gap explicitly.

Commitment encoding: inspectable data, not hidden axioms

Book VII’s three philosophical commitments are encoded as first-class def : Commitment values:
omega_point_theorem, science_faith_boundary, and no_forced_stance. Each carries
inspectable string fields (statement, warrant, registry_id). The Commitment structure is
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data, not an axiom or theorem; #print axioms on any of the three commitments reports no new
axioms, no SOITY, no extension of the trusted computing base. The philosophical content is therefore
machine-inspectable Lean data without pretending to be a theorem. [Established] on the encoding
discipline.

Scope. This is the formalisation-layer posture: a philosophical commitment can be visible without pretending
to be a theorem. The May 2026 release ships zero sorry across all seven books, with the philosophical
commitments of Book VIl as inspectable Commitment data onthe /verify/taulib/audit/ surface. That

is what the honest-accounting register looks like in Lean, and it is the same posture the master-constant,
cosmology, and neutrino-mass disclosures adopt at the page layer.

End-to-end verification view and audit conventions

The post-Tier-C release adds two transparency surfaces that sit alongside the six page-level disclosures
above.

End-to-end Construction-Spine verification view.

The /verify/construction-spine-verification/ page (Phase B4) maps each of the ten
Construction-Spine steps (CS-or through CS-10) to the verification modes that apply: formal proof for
the E steps; bridge verification for the carrier and grammar steps; empirical prediction and falsification
for the measurement-bearing step; answer-shape scrutiny for the closure-level steps. The view names a
route per reviewer profile (formal-methods, mathematician, physicist, philosopher, prior-art specialist)
so a 30-minute first-contact reader can locate the fastest path to the most likely structural weakness in
their own domain. [Established] on the mapping discipline.

Audit Conventions.

The scripts/AUDIT\_CONVENTIONS.md document fixes the counting filter rules used across the
three public-facing surfaces (registry, dashboards, TauLib docs) so that apparent drift between numbers
is reconciled to a documented filter rather than treated as a data-integrity bug. The Release Manifest’s
per-book reconciliation table is generated against these conventions; readers who notice two different
numbers for the same book on different pages are routed to the conventions document to identify
which filter each surface applies. [Established] on the convention discipline.

PART V — VERIFY, ENGAGE, CLOSE

7. VERIFY, ENGAGE, CLOSE

71 Verify it yourself

The site asks to be checked, not simply believed. Compilation of the Lean library proves internal
consistency of the kernel; it does not prove truth about the physical world. With that boundary stated,
the public inspection surface admits an audit ladder that scales with how much time the reader chooses
to spend.

The thirty-second check.

The defensible-in-a-thread minimum. Open a terminal and run

git clone https://github.com/Panta-Rhei-Research/taulib

cd taulib
rg -n 'Naxiom TaulLib/ i expect 3 matches
rg -n ':= sorry' TauLib/  # expect O matches

rg -c 'native_decide' TaulLib/ J# ~1,824 (disclosed TCB extension)
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Three named conjecture-axioms, zero sorry, and approximately 1,824 leaves invoking
native_decide. The third number is not a defect; it is the disclosed trust-budget extension
documented at /verify/tcb/, which names Lean.ofReduceBool and Lean.trustCompiler
as the two compiler-trust axioms that any native_decide leaf inherits.

The thirty-minute walk.

The Lean-community first-look. Build the library against its pinned commit cb5e830 and toolchain
lean-toolchain v4.28.0-1cl:

lake build

A clean build is the falsifiable artifact that every other claim on the site rests on. While that runs,
the audit-routes hub at /verify/taulib/audit/ names a route per reviewer profile (formal-
methods, mathematician, physicist, philosopher, prior-art specialist, journalist), each pointing at
the fastest path to the most likely structural weakness in that domain. Sample three result pages
from /results/by-book/ or /results/by-domain/ and follow each entry’s registry-ID and
Lean-module cross-references back into the source; this is the smallest review route that exercises the
tull registry-to-Lean bridge end to end.

The longer route.
The specialist review. Five documents form the canonical inspection surface for a referee-level audit:

* the H3 master-constant foundational-hinge page, which renders the closing identity t.. = 2/(7+¢)
as the single load-bearing algebraic input;

e the Master Constant research paper (Zenodo deposit), with full provenance for the closing identity
and its scope label;

e the Timing Ledger at /results/predictions/timing/, the honest-accounting page that
pre-registers each prediction and sorts the 67 entries into a priori commitments versus structural
post-dictions;

e the Falsification Pack at /results/falsifications/browse/, the per-entry forward forbid-
dance cards on a 2025-2035 timeline; and

¢ the End-to-end Construction-Spine verification view at /verify/construction-spine-
verification/, which routes the ten spine steps to the verification modes that apply to each
and names an entry point per reviewer profile.

The outside-in assessment route.
For readers who want a structured first signal before investing deeper human time, the program
publishes an AT-assisted first-pass assessment protocol at /verify/assessments/. Three named
prompts (series-level, book-level, domain-level) ask a frontier model to produce a typed dossier
evaluating research-form legitimacy, novelty, and impact on public materials alone. The output is
a structured signal, not a verdict; it sits next to the Lean build and the page-level disclosures as an
additional inspection surface a reviewer can run independently. This is also the recruitment surface for
journalists, critics, and policymakers who want the program’s seriousness audited under a documented
protocol.

The May 2026 release is a public inspection surface, not a finished result. The site asks to be

checked, not simply believed.
7.2 How to engage

The /engage/ lane states the posture plainly: engagement does not require agreement; participation
does not imply endorsement. Six concrete pathways are available to a reader who has finished this
Executive Overview and wants to act on it.
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1. Cite the work. The Executive Overview, the Master Constant paper, the Physics Ledger, the
seven-volume monograph, and the TauLib library each carry their own DOI structure, and the
TauLib repository ships a CITATION . c££ for tooled citation export.

2. File an issue. At github.com/Panta-Rhei-Research/taulib/issues: typos, factual
errors, missing lemma stubs, broken cross-references, scope-label challenges (registry entries you
believe are mislabelled as tau-effective,conjectural,established,ormetaphorical).
Issues are the primary review channel.

3. Open a pull request. Small PRs are accepted directly: typo fixes, docstring repair, tactic simplifi-
cations, registry bookkeeping. Larger structural changes are routed through an issue first. The CI
invariant is fixed: axioms = 3, sorry = 0, Mathlib-only tactics; every push is checked.

4. Discuss on Lean Zulip. A post to the #fnew-members stream at leanprover.zulipchat.com
will be made when TauLib is announced; until then, technical Lean discussion routes through the
GitHub issue tracker.

s. Write a counter-analysis. Substantive, published rebuttals—preprint, journal article, or blog post
with named authorship—will be linked from the Atlas, with the author’s own framing preserved.
Disagreement is part of the public record by design.

6. Fork and explore. TauLib is licensed Apache-2.0; the monograph and site prose are CC-BY-4.0.
The kernel is available for re-implementation in any proof assistant, in any direction the forker
chooses to take it.

The graduated commitment menu, mirroring /engage/: ten minutes is enough to run the
thirty-second check; one hour is enough for a build and one registry walkthrough; one weekend is
enough for a serious red-team pass on a single book or a single Ledger chapter. The honest accounting:
this release is a public artifact for review and community engagement, not a claim of established
community ownership. The door is open; the room is small.

7.3 Closing reflection

“You cannot step into the same river twice, for other waters are continually flowing on.”
— Heraclitus of Ephesus, c. soo BCE

ITavTa per — everything flows. The Executive Overview is one route into a research programme that
has voluntarily disclosed, on the public site, the boundaries of its own claims:

* Approximately 50 of the 67 closed-form predictions are structural post-dictions of constants
measured before the 7-framework existed; 17 are forward commitments. The Timing Ledger names
which is which, entry by entry.

* The o-polarity triple (p, ¢, 7) = (3.7, 4.8, 2.8) is a three-real-parameter bridge-layer fit, not derived
from KO-K®6; the Parameter Accounting on the neutrino-mass page states this without hedging.

* The native_decide TCB extension is disclosed at /verify/tcb/: Lean.ofReduceBool
and Lean.trustCompiler are inherited by approximately 1,824 leaves and counted as part of
the trust budget.

* Ay, = 0isabulk-Lagrangian claim; €2, ~ 0.6849 is a boundary-readout measurement; the
vacuum-catastrophe-resolution page shows that both can hold simultaneously, and explains why.

The forward stake is named. N9: the tensor-to-scalar ratio r = 12 a 0.0136, against CMB-S4
sensitivity o(r) ~ 0.001 over the 2028-2035 observing window—a ~ 140 separation from the
T-prediction at design sensitivity. If the framework survives N9 by the early 2030s, the kernel logic
earns retrospective vindication on a quantitative point chosen in advance. If it fails, the kernel is
falsified at a quantitative point chosen in advance. The bridge and its empirical accountability stand or
fall together; this is not a metaphor.
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The site asks to be checked, not simply believed. The door is open. The closing step of the Construction
Spine, CS-10, stages the question that the framework reserves for the commitment register Reg , rather
than the proof register Reg :

What am I willing to live as true?

The framework supplies the machinery for asking that question well; it does not supply the answer.
The answer belongs to the reader.

avTa per — the programme flows toward CMB-S4, and either the universe will agree
with the kernel, or we will know precisely why it does not.
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