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This whitepaper is a structural falsification guide for Book V—themost empirically testable vol-
ume in the series. It identifies the 8 load-bearing hinges, states every falsifiable prediction with
its precision, and shows exactly how to break the book. Several predictions are pre-registered
for CMB-S4 and next-generation surveys.
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1 What This Book Claims

Book V claims that the entire macrocosm—time, gravity, thermodynamics, black holes, galaxy dy-
namics, and cosmic history—emerges from the base τ1 of the fibered product τ3 = τ1 ×f T 2.

Where Book IV derived the microcosm from the fiber T 2, Book V derives the macrocosm from the
base τ1. The Hermetic Principle states that their union is exact: fiber + base exhausts all physics
at E1.

The book makes three radical claims:

1. No dark matter. Galaxy rotation curves are boundary holonomy corrections, not evidence for
exotic particles.

2. No dark energy. The cosmological constant Λ = 0 exactly. Apparent acceleration is a readout
artifact from base-progression dynamics.

3. No singularities. Black holes are topological objects with T 2 horizons, no interior singularity,
and no Hawking evaporation.

All three are falsifiable.

The headline predictions:

Observable Formula / Value Deviation Status

Gravitational constant G αG = α18 ·
√
3 (1− 3

πα) 3 ppm τ -effective
Tensor-to-scalar ratio r ι4τ ≈ 0.0136 Pre-registered τ -effective
Spectral index ns 1− 2/57 = 0.9649 +13 ppm τ -effective
First acoustic peak ℓ1 220.6 +0.28% τ -effective
Baryon density ωb 0.02209 −1.2% τ -effective
Dark matter Absent (no 6th sector) Structural τ -effective
Cosmological constant Λ = 0 exactly Structural τ -eff./conj.
BH horizon topology T 2, not S2 QNM ratio = ι−1

τ τ -effective

2 The Orthodox Baseline

The ΛCDM model is the standard cosmological paradigm:

• Dark matter (∼27%): Non-baryonic, non-luminous, gravitationally interacting. Never directly de-
tected. Required to explain galaxy rotation curves, cluster dynamics, and CMB power spectrum.

• Dark energy (∼68%): Cosmological constantΛ > 0 driving accelerated expansion. No fundamental
explanation. The vacuum energy prediction from QFT is off by ∼120 orders of magnitude.

• General Relativity: Gravity as spacetime curvature via the Einstein field equations Gµν +Λgµν =
(8πG/c4)Tµν . Predicts singularities inside black holes.

• 6 free parameters: ΛCDM has six cosmological parameters (Ωbh
2, Ωch

2, θ∗, τ , As, ns), all fitted to
data.

Book V’s claim is that all three major components (Λ, CDM, singularities) are artifacts of an incom-
plete readout, and that the six parameters are derivable from ιτ = 2/(π + e) alone.
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3 The Structural Spine: Eight Hinges

Hinge 1: The Hermetic Principle

What it says. The fibered product τ3 = τ1 ×f T 2 partitions physics into fiber (Book IV:
microcosm) and base (Book V: macrocosm). Their union is exact: every physical phenomenon
at E1 belongs to one or the other. Nothing is missing; nothing is double-counted.
How it differs. In orthodox physics, the micro/macro partition is informal. Quantum gravity
remains unsolved because the two regimes appear incompatible. In Category τ , the partition is
geometric: fiber and base are structurally disjoint components of a single fibered product.
Why it works here. The ABCD chart assigns every τ -object a unique address. The fibration
map f : τ3 → τ1 projects out the base; the fiber T 2 carries the remainder. This decomposition
is categorical, not approximate.
How to attack it. Find a physical phenomenon that belongs to neither fiber nor base—that
requires a “mixed” regime not captured by the fibered product structure.

Hinge 2: Gravity Earned from Boundary Holonomy [V.D06]

What it says. The τ -Einstein equation is an algebraic identity in the boundary holonomy
algebra H∂ [ω]:

RH(x) = κτ · Tmat(x)

where RH is the curvature character (D-sector boundary projection of frame holonomy gap),
κτ = 1− ιτ is the gravitational coupling, and Tmat is the matter character.
In chart shadow, this recovers Gµν = (8πG/c4)Tµν .
How it differs. Einstein’s field equations are nonlinear PDEs for the metric tensor, postulated
as the fundamental law of gravity. The τ -Einstein equation is an algebraic identity that follows
from the boundary-determines-interior principle. Gravity is not fundamental ontology—it is a
readout of categorical structure.
Why it works here. The Central Theorem (II.T40) proves that boundary data determines
interior structure. The D-sector projection of this principle, applied to the base τ1, yields the
curvature-matter coupling. The coupling constant κτ = 1 − ιτ is determined by the master
constant.
How to attack it. Show that the τ -Einstein equation fails to reproduce a known GR predic-
tion (perihelion precession, gravitational lensing, Shapiro delay, frame-dragging) at the required
precision.
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Hinge 3: Gravitational Closing Identity [V.D11, V.T04]

What it says. The gravitational fine-structure constant αG = Gm2
n/(ℏc) is derived from a

closed-form algebraic identity:

αG = α18 ·
√
3 ·

(
1− 3

π
α
)

The exponent 18 = 3 × 3 × 2 (three fiber dimensions, three holonomy layers, two co-rotating
loops). The factor

√
3 is the co-rotor coupling distance on T 2.

Prediction: The formula derives αG (dimensionless). The physical constantG then follows via
G = αG · ℏc/m2

n, where mn is the calibration anchor (Book IV). The resulting G agrees with
CODATA to 3 ppm.
How it differs. G is the least preciselymeasured fundamental constant (∼22 ppmuncertainty
in CODATA). No framework derives it. Book V derives αG from α and structural geometry, then
extracts G via the neutron mass anchor—at a precision better than current measurement.
Why it works here. Two independent routes (torus vacuum geometry and neutronic mass
hierarchy) converge on the same identity. The consistency of the two routes is the structural
evidence; the 3 ppm agreement with CODATA is the empirical evidence.
How to attack it. Show that the exponent 18 has no structural justification—that it is a nu-
merological coincidence. Or wait for improved G measurements: if the next CODATA value
shifts by more than ∼50 ppm, the identity is falsified.

Hinge 4: Flat Rotation Curves Without Dark Matter [V.T85]

What it says. Galaxy rotation curves are flat not because of dark matter halos but because of
a boundary holonomy correction in the D-sector. The coupling κ(D; 1) = 1 − ιτ ≈ 0.659
modifies the effective gravitational potential at galactic scales, producing the characteristic flat
profile v(r) → const without any exotic matter.
The MOND acceleration scale a0 is derived from ιτ and the cosmic Hubble parameter—it is not
a free parameter.
How it differs. ΛCDM requires dark matter halos with ∼5 free parameters per galaxy (halo
mass, concentration, core radius, profile shape, anisotropy). Book V derives rotation curves with
zero free parameters per galaxy: the boundary holonomy correction is universal.
Why it works here. The No Knobs Theorem [III.T42] guarantees that all couplings are
functions of ιτ . The D-sector coupling κ(D; 1) = 1− ιτ is the unique gravitational modification
consistent with the sector template.
How to attack it. Find a galaxy whose rotation curve is inconsistent with the boundary holon-
omy correction at > 10σ confidence. The bullet cluster is the most commonly cited challenge;
Book V addresses it via lensing projection effects.
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Hinge 5: CMB Pipeline: All Observables from One Constant [V.T190, V.P136,
V.T197]

What it says. The Cosmic Microwave Background power spectrum is derived from ιτ alone:

r = ι4τ ≈ 0.0136 (tensor-to-scalar ratio)
ns = 1− 2/Ne = 1− 2/57 = 0.9649 (spectral index)
ℓ1 = 220.6 (first acoustic peak)
ωb = 0.02209 (baryon density)

where Ne = dim(τ3)×W5(3) = 3× 19 = 57 is the e-fold count.
All four agree with Planck satellite data to better than 1.5%.
How it differs. ΛCDM fits these observables with six free parameters. Book V derives them
from zero free parameters. The e-fold count Ne = 57 is not chosen to fit the data—it is forced
by the topology of τ3 (dim = 3) and theW5(3) function (= 19, the number of primes below the
fifth primorial).
Why it works here. The tensor-to-scalar ratio r = ι4τ arises because tensor modes propagate
on the base τ1 (1-dimensional) while scalar modes propagate on the full τ3 (3-dimensional). The
ratio of mode counts gives ι4τ = ι

2×dim(T 2)
τ .

How to attack it. The decisive test is CMB-S4: if the measured r is inconsistent with ι4τ ≈
0.0136 at > 5σ, the framework is falsified. Current bounds (r < 0.036) are consistent; CMB-S4
will reach σr ∼ 0.001, providing a ∼14σ detection if the prediction is correct.
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Hinge 6: The Falsification Pack [V.P138]

What it says. Book V’s Chapter 56 pre-registers seven falsification domains:
1. CMB power spectrum: r, ns, ℓ1, ωb

2. BAO & Type Ia supernovae: acceleration curve shape

3. Growth rate f · σ8(z): structure formation history

4. BBN: primordial element abundances

5. GW standard sirens: Hubble constant from gravitational waves

6. Galaxy rotation curves: zero-parameter fits

7. Black hole observations: QNM ratios, EHT shadows

Each domain specifies: the structural prediction, the numerical value, the falsification threshold,
and the experimental timeline.

How it differs. Most theoretical frameworks do not pre-register their predictions. Book V
does so explicitly, with stated thresholds. This is not rhetoric—it is a commitment to falsifiability.

Why it works here. The scope discipline (from Book III) forces every prediction to carry
its epistemic label: structural, parametric, or contact. The falsification pack makes these labels
operational.

How to attack it. Pick any domain. Run the test. If the prediction fails at the stated confidence
level, the framework is falsified in that domain. The most imminent test: CMB-S4 (r = ι4τ ,
expected ∼2028–2030).

Hinge 7: No Dark Energy: Lambda Equals Zero [V.D39]

What it says. The cosmological constant Λ = 0 exactly—not approximately, not “nearly
zero,” but identically zero. The apparent cosmic acceleration attributed to dark energy is a read-
out artifact: base-progression dynamics on τ1 produce an apparent acceleration when read
through the orthodox ΛCDM functor.
The mechanism: thermodynamic inversion. In the τ -framework, defect entropy Sdef de-
creases along the α-orbit (proto-time). The arrow of time points toward order, not disorder.
Capacity dynamics on τ1 produce the acceleration signature without any energy component.
How it differs. ΛCDM postulates Λ > 0 as a separate energy component (∼ 68% of the
cosmic energy budget). Quantum field theory predicts Λ off by ∼ 10120. Book V claims the
problem is dissolved: there is no cosmological constant to explain.
Why it works here. The τ -Einstein equation (Hinge 2) has no Λ term. The curvature-matter
coupling RH = κτ · Tmat is complete as stated. Thermodynamic inversion replaces the need
for a separate accelerating agent.
How to attack it. Show that the capacity dynamics on τ1 cannot reproduce the observed
acceleration curve (SNIa Hubble diagram, BAO scale evolution). If the τ prediction for the de-
celeration parameter q(z) is inconsistent with data at > 5σ, the Λ = 0 claim fails.
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Hinge 8: Black Holes as Topological Objects [V.T37]

What it says. Black holes in τ are topological events, not point singularities:
• The horizon is topologically T 2 (a torus), not S2 (a sphere)

• There is no interior singularity (profinite structure prevents divergences)

• There is no Hawking evaporation (boundary holonomy algebra is invertible)

• Information is preserved (encoded in boundary characters)

The decisive observational signature: the quasi-normal mode frequency ratio = ι−1
τ ≈

2.930, which discriminates cleanly between T 2 and S2 horizon topology.

How it differs. GR predicts S2 horizons, interior singularities (r = 0), and (via Hawking)
thermal evaporation leading to the information paradox. Book V resolves all three: no singular-
ity, no evaporation, no paradox.

Why it works here. The profinite structure of Ẑτ prevents the divergences that cause GR sin-
gularities. The boundary holonomy algebraH∂ [ω] is a complete profinite ring—invertible, with
no infinite values. Hawking radiation requires a thermal state at the horizon; the τ -framework
has no thermal states (thermodynamic inversion).

How to attack it. The QNM ratio prediction is testable with current gravitational-wave data
(LIGO/Virgo/KAGRA). If the observed ratio is inconsistent with ι−1

τ , the T 2 topology is falsified.
The EHT shadow predictions for M87* and Sgr A* provide additional constraints.

4 The Dependency DAG

H1: Hermetic Principle

H2: Gravity from Holonomy

H3: Gravitational Identity H7: No Dark Energy

H4: No Dark Matter

H5: CMB Pipeline H8: BH Topology

H6: Falsification Pack

All hinges flow from the Hermetic Principle (H1) through the τ -Einstein equation (H2). The three
radical claims (no dark matter H4, no dark energy H7, topological BH H8) are independent of each
other but all depend on H2. All converge at the Falsification Pack (H6).
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5 How to Break This Book

How to Break This Book

Attack 1: CMB-S4 kills r = ι4τ . If CMB-S4 measures r inconsistent with 0.0136 at > 5σ,
the prediction is falsified. This is the single most decisive near-term test (expected 2028–2030).
Current bounds (r < 0.036) are consistent.

Attack 2: Direct dark matter detection. If a dark matter particle is detected (WIMP, axion,
sterile neutrino) with properties inconsistent with the boundary holonomy correction, the “no
dark matter” claim fails. Decades of null results favor Book V, but a single detection would
overturn it.

Attack 3: QNM ratio inconsistent with ι−1
τ . If LIGO/Virgo/KAGRA measure a quasi-normal

mode frequency ratio inconsistent with ι−1
τ ≈ 2.930, the T 2 horizon topology is falsified in

favor of the classical S2.

Attack 4: The gravitational identity is numerological. Show that α18 ·
√
3 · (1 − 3

πα)

agreeing with αG to 3 ppm is a coincidence—that the exponent 18 and the coefficient
√
3 have

no structural origin. This is the hardest attack to execute but the most damaging if successful.

6 What Survives If It Breaks

What Survives If It Breaks

If H3 breaks (G prediction wrong): The τ -Einstein equation (H2) may survive as a structural
identity, but the quantitative closing identity is lost. The CMB pipeline (H5) and rotation curves
(H4) are partially independent and may survive if re-anchored.

If H4 breaks (dark matter exists): The boundary holonomy correction must be supplemented
by an additional matter component. The 4+1 sector template would need revision (possibly a 5+1
template). The CMB predictions (H5) would need recalculation with a dark matter contribution.

If H5 breaks (r ̸= ι4τ ): The specific prediction fails, but the CMB pipeline structure may survive
with a different tensor-to-scalar mechanism. The e-fold count Ne = 57 would need revision.

If H7 breaks (Λ ̸= 0): The thermodynamic inversion thesis must accommodate a non-zero
vacuum energy. The τ -Einstein equation gains a Λ term, and the entire dark energy dissolution
is reversed. This is a major structural failure.

If H8 breaks (BH topology is S2): The topological framework for black holes fails, but the
gravitational dynamics (H2–H3) and cosmological predictions (H5–H7) are independent and
survive.

Companion to: Panta Rhei, Book V — Categorical Macrocosm: The Biography of the Universe

Available at panta-rhei.site · Formalization at taulib.site
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