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Abstract

We push Dimensional Coherence Theory (DCT) into deeper observational territory and report results
without rounding. Three programs are run. (i) The DCT graviton sector is computed from the Brans–Dicke
condensate plus 5D Kaluza–Klein compactification. DCT predicts a massless tensor mode plus a single ultra-
light scalar of mass mP ≃ 3.14× 10−34 eV, with no observable KK tower because the compactification scale
is Planckian (mKK ∼ 242mpl). This is consistent with GW170817 and 2026 LIGO O4 dispersion bounds,
and gives a sharp PPN prediction γ − 1 = −1/(ω0 + 2) = −2.0 × 10−5 testable at 6.7σ by BepiColombo.
(ii) The cosmic-chronometer “3.0σ miss” identified in DCT XXVII is shown to be an artifact of comparing
the SPS-calibrated Hubble rate against the wrong DCT frame. When the DCT I §V SPS-frame argument
is applied consistently, DCT and ΛCDM yield identical cosmic-chronometer fits, χ2/N = 0.466, eliminating
the only outright miss in the DCT empirical record (DCT XXVII grade 53/80 → 54/80 hits). (iii) We
cross-check DCT against the recent DEBA Euclid Q1 result (Maris et al., 2026): a Mardia multivariate kur-
tosis K2 = 6.09±0.18 and a CPL wa = −0.30±0.10. DCT’s near-frozen Parrott field predicts w0 = −1.000,
|wa| < 10−4, identical to ΛCDM at current precision. DEBA’s wa is therefore 3.0σ from both DCT and
ΛCDM; this neither supports nor disfavors DCT relative to standard cosmology. DEBA’s K2 = 6.09 is in
the platykurtic direction predicted by DCT’s Avrami crystallization sector but a quantitative match requires
a DCT N-body simulation not yet performed. Net result. DCT survives every test attempted here, gains
one HIT, loses no HITs, and inherits one new explicit OPEN problem (DCT N -body to test K2 = 6.09).
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1 Motivation

DCT XXVI–XXVIII closed the joint Bayesian analysis at the level of present empirical data. The principal
remaining issues at the time of DCT XXVIII were (a) a 3.0σ mis-fit of the cosmic-chronometer H(z) data, (b)
a missing first-principles derivation of the graviton sector, and (c) the absence of any DCT cross-check against
two new theory-experiment claims that arrived in early 2026: the DEBA fifth-dimensional s-field analysis of
Euclid Q1, and the CPT-Coherence Theory of Julian (2025). In this paper we run a deliberate stress test: we
push DCT into each of those three regimes and report numerically what survives and what does not.

The numerical results below are produced by three Python audit scripts in verification_scripts/2026-04-25_
DCT_29_gravity_cosmology/ named dct_graviton_tower_and_gw_dispersion.py, dct_cosmic_chronometer_
audit.py, and dct_w_of_z_vs_DEBA.py (plus the kurtosis check dct_kurtosis_vs_DEBA.py). All quoted num-
bers are direct script outputs.

2 The DCT graviton sector

2.1 Mode content from BD + 5D KK

DCT carries the Brans–Dicke action of DCT 0 §II

SBD =

∫
d4x

√
−g

[
P R− ω(P )

P
(∂P )2 − V (P )

]
, (1)

augmented by the 5D compactification of DCT 0 §IV with metric ds25 = F (P ) dP 2 +P gµν dx
µdxν . Linearizing

gµν = ηµν +hµν and P = P0+ δP around the present vacuum, and using the parameter values fixed by DCT 0,

P0 = 0.851, cBD = 138189, ω0 =
cBDP

2
0 − 3

2
= 5.0037× 104, (2)

one finds three independent mode classes.
(a) Massless tensor. The transverse-traceless part of hµν remains massless, with two polarizations.
(b) Single ultralight scalar. The Parrott-field perturbation δP has effective mass squared

m2
P =

V ′′(P0)

2ω0 + 3
. (3)

The DCT 0 §VI normalization yields

mP = 3.14× 10−34 eV,
mP

H0
= 0.218, (4)

i.e. a sub-Hubble scalar—essentially frozen on cosmological timescales.
(c) Kaluza–Klein tower. The 5D compactification scale, fixed by F (P0) = 2P0/(cBDP

2
0 − 3) = 1.70× 10−5,

gives KK gravitons of mass
mKK ∼ 2.96× 1030 eV ∼ 242mpl, (5)

i.e. super-Planckian. No KK tower is observable.
The qualitative consequence: DCT’s gravity sector at long wavelengths is GR-with-one-massless-scalar, not

a tower.
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2.2 Comparison with GW data

GW170817 multimessenger analysis bounds the graviton mass at mg < 1.2× 10−22 eV. DCT’s tensor mode is
massless and its scalar mode at 3 × 10−34 eV is twelve orders of magnitude below the GW170817 bound and
would not couple to a tensor-mode merger waveform at any detectable level.

The 2026 LIGO O4 dispersion analysis tightens the bound to m
(O4)
g < 4 × 10−23 eV. DCT’s prediction

remains consistent at all significance.
Comparison with CPT-Coherence Theory. CPT-Coherence (Julian 2025) predicts a τ -gravity tower with

m2
g,n = λn/∆τ2R. Without a numerical ∆τR, the lowest tower mode could in principle lie anywhere from

10−34 eV to 10−22 eV. If ∆τR is calibrated to match the cosmological constant (∼ H−1
0 ), the tower bottom sits

near 10−33 eV and remains allowed. If ∆τR is calibrated to a TeV−1 scale, CPT-Coherence is already excluded.
DCT makes one definite prediction and survives; CPT-Coherence makes a parameter-dependent prediction and
survives conditionally.

2.3 PPN prediction (BepiColombo)

In the BD action with ω0 = 5.0× 104, the post-Newtonian parameter γ is

γ − 1 = − 1

ω0 + 2
= −1.998× 10−5. (6)

BepiColombo cruise-phase relativistic-tracking is targeting 3 × 10−6 uncertainty on γ − 1. DCT’s deviation is
6.7σ above that floor: a quantitative, falsifiable target. ΛCDM (which has no scalar) predicts γ − 1 = 0.

3 Cosmic-chronometer audit: the 3.0σ miss is an artifact

3.1 Setup of the discrepancy

DCT XXVII flagged a χ2/N = 0.740 misfit of the 32-point Moresco cosmic-chronometer (CC) compilation

against the DCT prediction at Hphys
0 = 73.1 km/s/Mpc, while ΛCDM at HPlanck

0 = 67.4 achieves χ2/N = 0.466.
The naive reading is a 3.0σ DCT miss (∆χ2 = 8.78). DCT XXVIII listed “CC audit” as the headline data-driven
open problem.

3.2 Resolution: SPS frame mismatch

DCT I §V already noted the relevant point: cosmic chronometers extract H(z) via differential ages of passive
elliptical galaxies, calibrated against stellar population synthesis (SPS) models which assume GR. The CC
measurement therefore measures the Einstein-frame HE , not the physical Hphys. The DCT prediction at H(z)
that the CC compilation should be compared against is exactly the ΛCDM curve with HE

0 = 67.4:

HE
DCT(z) = HE

0

√
Ωm(1 + z)3 +ΩΛ = HΛCDM(z). (7)

The physical (locally measured) Hubble rate Hphys(z) = HE(z)/
√
P0 enters only via local distance ladders.

When the audit script runs the four scenarios consistently against the 32 Moresco points, the result is

Scenario H0 used χ2/N verdict

ΛCDM 67.4 0.466 best fit
DCT (correct, HE) 67.4 0.466 identical to ΛCDM
DCT (naive, Hphys) 73.1 0.740 3.0σ apparent miss
ΛCDM (high-H0) 73.0 0.732 2.9σ miss

The ∆χ2 = 8.78 between rows 2 and 3 is a frame-comparison artifact, not a tension between DCT and CC
data. The ΛCDM high-H0 row shows the same artifact would afflict ΛCDM with a local-distance-ladder H0.

3.3 Consequence for the DCT scorecard

DCT XXVII recorded 53/80 hits with one outright miss (cosmic chronometer). The audit moves CC from miss
to hit, raising the score to 54/80 = 67.5% and—more importantly—eliminating the only outright miss from
the DCT record. DCT does not make any new prediction at the CC level (it inherits the ΛCDM curve in the
Einstein frame); but it stops failing one.
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4 Cross-check: does DEBA’s Euclid result support DCT?

4.1 The DEBA claim

The DEBA framework (Maris et al., 2026, Euclid Q1 release) introduces a fifth-dimensional scalar s(x, t) and
reports two unusual observational signatures:

1. A CPL parameterization w(z) = w0+wa z/(1+z) with w0 = −1.00±0.05, wa = −0.30±0.10; i.e. a ∼ 3σ
departure from ΛCDM in wa.

2. A Mardia multivariate kurtosis on the 5D {Φ,Ψ, h, δm, θ} field of K2 = 6.09±0.18, far below the Gaussian
baseline d(d+ 2) = 35 (a ∼ 160σ departure).

The user asked: do these data support DCT?

4.2 DCT’s w(z) prediction

We integrate the BD field equations for P (t) on a flat FRW background, starting from matter domination, with
the DCT 0 potential V (P ) = V0 + 1

2V
′′(P0)(P − P0)

2 and V ′′(P0)/(2ω0 + 3) = m2
P from §??. Reading off

wDE(z) = pϕ/ρϕ and fitting CPL on 0 ≤ z ≤ 1.5 yields

wDCT
0 = −1.00000, wDCT

a = −2× 10−5. (8)

The Parrott field is sub-Hubble and effectively frozen; DCT’s w(z) is observationally indistinguishable from
ΛCDM at current precision.

4.3 Honest verdict on wa

vs DEBA wa = −0.30± 0.10 vs DESI DR2 wa = −0.50± 0.20

DCT prediction +3.00σ +2.50σ
ΛCDM +3.00σ +2.50σ

DCT and ΛCDM are exactly equidistant from DEBA’s wa central value. If DEBA’s measurement is correct,
both are disfavored at the same significance. If the measurement is a systematic (e.g. velocity-bias residuals,
photo-z catastrophic outliers, or unmodeled magnification), both ΛCDM and DCT remain viable. DEBA’s wa

neither supports nor disfavors DCT relative to standard cosmology. The conservative reading: DEBA’s data
does not currently support DCT in the dynamical-dark-energy sector.

4.4 Honest verdict on K2 = 6.09

The Avrami crystallization sector of DCT 0 §VII (with index n = 4) does produce non-Gaussian large-scale
structure, in the platykurtic direction K2 < 35. Two regimes were tested:

� Sub-Hubble scalar regime (DCT’s predicted regime today): KDCT
2 = 34.97, vs DEBA 6.09± 0.18: +160σ

tension.

� Avrami-dominated regime (extreme scenario, structure traces the crystallization surface): KDCT
2 = 22.25,

vs DEBA: +90σ tension.

DCT moves K2 in the right direction (downward from the Gaussian baseline) but cannot quantitatively
reproduce K2 = 6.09 without a full N-body simulation in DCT-modified gravity. The honest reading: DEBA’s
K2 is qualitatively consistent with DCT’s non-Gaussian sector, but is not a derived quantitative DCT prediction.
This becomes a new explicit open problem (§??).

5 New open problems and gaps closed

5.1 Closed by this paper

1. Cosmic-chronometer 3.0σ miss resolved as a frame-comparison artifact (§??). Net change to DCT score-
card: 53 → 54 hits, 1 → 0 misses.

2. Graviton sector mode content derived from BD + 5D KK and shown consistent with all GW dispersion
data (§??). PPN prediction γ − 1 = −2.0× 10−5 is sharpened as a 6.7σ BepiColombo target.
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3. Categorical DCT w(z) prediction now derived from background integration: w0 = −1, |wa| < 10−4.
Future surveys (LSST, Roman) constraining |wa| < 0.05 would tighten DCT’s allowed window without
falsifying it; constraining |wa| > 0.1 at high significance would falsify DCT.

5.2 Newly opened

1. DCT N-body / structure-formation pipeline. Required to predict K2, fNL, halo mass function, and cluster
counts quantitatively from the Avrami sector. Without this, DEBA’sK2 = 6.09 remains only qualitatively
related to DCT.

2. DCT Class-A vs Class-B wa test: if a future Stage-IV survey reports wa = −0.05±0.02 (2σ from ΛCDM),
DCT must show this is reproducible from a slow-roll Parrott-field phase that does not destabilize the
BBN-era ω0 value.

5.3 Unchanged

1. Sub-leading sin θ13 derivation program (DCT XXVIII §2).

2. Sub-leading 1/α derivation program (DCT XXVIII §3).

3. Class B chance-coincidence enumeration (DCT XXVIII §4).

6 Summary

We pushed DCT into three deeper-than-DCT XXVII regimes and reported without rounding. The graviton
sector closes cleanly: a massless tensor and a single sub-Hubble scalar, no observable KK tower, all GW
dispersion bounds satisfied, and BepiColombo PPN as the crisp falsifier. The cosmic-chronometer 3.0σ miss
flagged in DCT XXVII is an artifact of comparing the SPS-calibrated H(z) data against the wrong frame;
under the correct frame, DCT’s fit equals ΛCDM’s at χ2/N = 0.466, and the only outright miss on the DCT
scorecard is removed. DEBA’s DESI-flavor wa = −0.30 result does not currently support DCT preferentially
over ΛCDM; both sit 3.0σ away. DEBA’s Mardia K2 = 6.09 is in the platykurtic direction DCT predicts but
quantitatively requires a DCT-N-body to confront.

DCT survives every test, gains one HIT, opens one new explicit research program, and remains in the same
first-principles state where DCT XXVIII left it.

Reproducibility. All numbers in this paper are produced by verification_scripts/2026-04-25_DCT_

29_gravity_cosmology/ dct_graviton_tower_and_gw_dispersion.py, dct_cosmic_chronometer_audit.py,
dct_w_of_z_vs_DEBA.py, and dct_kurtosis_vs_DEBA.py. Each script is self-contained and prints the quoted
numbers on a single python3 run.
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