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We present a comprehensive observational comparison of Dimensional Coherence Theory (DCT)
against cosmological datasets spanning the Hubble constant, the growth rate of structure, gravita-
tional lensing time delays, baryon acoustic oscillations, the integrated Sachs-Wolfe effect, and the
scale-dependent σ8 tension. DCT is a Brans-Dicke scalar-tensor theory with tie field P0 = 0.851
and coupling ω0 ≈ 50,037. Its central prediction — a frame mismatch Hphys = HE/

√
P0 — resolves

the 5σ Hubble tension with zero adjustable parameters. Across seven independent tests and more
than 80 data points, DCT achieves χ2/N ≤ 1 for every test, with an overall χ2/N = 0.71 com-
pared to 1.63 for ΛCDM. The growth rate comparison yields ∆χ2 = 12.5 favoring DCT. The theory
uniquely predicts a scale-dependent suppression R(k) that explains why Lyman-α measurements
yield σ8 ∼ 0.83 while weak lensing surveys measure S8 ∼ 0.77 — a 3% match to the observed ratio
with zero free parameters.

I. INTRODUCTION

The ΛCDM concordance model has been remarkably
successful in fitting cosmological observations, but per-
sistent tensions have emerged between early-universe
and late-universe measurements of the Hubble constant
H0. The CMB-inferred value from Planck [2] is H0 =
67.36 ± 0.54 km s−1 Mpc−1, while the SH0ES distance
ladder yields H0 = 73.04 ± 1.04 km s−1 Mpc−1 [1]. This
∼ 5σ discrepancy is widely regarded as one of the most
significant challenges in modern cosmology [31, 32, 40].

Dimensional Coherence Theory (DCT) [26] is a Brans-
Dicke scalar-tensor gravity theory in which the scalar
field P (the “tie field”) has equilibrium value P0 = 0.851
set by a Gross-Pitaevskii quantum droplet potential [27].
The physical (Jordan-frame) metric is conformally re-
lated to the Einstein-frame metric:

gphysµν = P · gEµν . (1)

This yields a precise, zero-parameter prediction for the
locally measured Hubble constant:

Hphys =
HE√
P0

=
67.4√
0.851

= 73.1 km s−1 Mpc−1 (2)

In this paper we confront DCT with seven indepen-
dent cosmological datasets. The theoretical foundations
are presented in the companion Paper I of the DCT se-
ries [26]; here we focus on the quantitative comparison
with observations. Throughout, we adopt Planck 2018
baseline parameters (Ωbh

2 = 0.02237, Ωch
2 = 0.1200,

ns = 0.9649, τ = 0.054) and set the Einstein-frame
HE = 67.4 km s−1 Mpc−1.

A. DCT Parameters

The DCT parameters used throughout this paper are:

Parameter Value Source
P0 0.851 GP potential minimum
ω0 50,037 ω(P ) = (138189P 2 − 3)/2
m (Yukawa) 0.023 h/Mpc V ′′(P0)
χAvr 0.276 1− P 2

0

HE 67.4 km s−1 Mpc−1 Planck 2018
Hphys 73.1 km s−1 Mpc−1 HE/

√
P0

σ8(DCT) 0.773 Growth ODE

S8(DCT) 0.772 σ8

√
Ωm/0.3

II. HUBBLE CONSTANT RESOLUTION

A. The Frame Mismatch

The conformal relationship Eq. (1) implies that phys-
ical distances differ from Einstein-frame distances by√
P0. Since P0 has been constant since t ∼ 10−39 s,

this is a constant metric rescaling. The CMB is an-
alyzed in the Einstein frame (recovering GR exactly),
yielding HE = 67.4 km s−1 Mpc−1. Local distance-
ladder measurements probe the physical frame, yielding
Hphys = HE/

√
P0.

This is not a free parameter: P0 = 0.851 is deter-
mined by the Gross-Pitaevskii potential minimum, inde-
pendently confirmed by the radial acceleration relation
across 175 SPARC galaxies [26].

B. Comprehensive H0 Comparison

Table I presents the comparison of DCT against all
major H0 measurements. Early-universe measurements
(CMB, BAO) probe the Einstein frame; late-universe
measurements (distance ladder, lensing, masers) probe
the physical frame.
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TABLE I. Comparison of H0 measurements with DCT predictions. Early-universe measurements are compared to HE =
67.4 km s−1 Mpc−1; late-universe measurements are compared to Hphys = 73.1 km s−1 Mpc−1. Residuals in units of the
measurement uncertainty.

Measurement Method H0 (km s−1 Mpc−1) σ DCT pred. DCT resid. (σ) ΛCDM resid. (σ)
Early Universe (Einstein Frame)

Planck 2018 [2] CMB 67.36 0.54 67.4 0.07 0.07
DES-SNIa [12] Inv. dist. ladder 67.85 0.27 67.4 1.67 1.67
ACT DR6+DESI [11] CMB lensing+BAO 67.5 1.2 67.4 0.08 0.08
DESI BAO [7] BAO 67.97 0.38 67.4 1.50 1.50
SPT-3G [13] CMB 68.3 1.5 67.4 0.60 0.60

Late Universe (Physical Frame)
SH0ES [1] Cepheid-SNIa 73.04 1.04 73.1 0.06 5.42
SH0ES+JWST [14] Cepheid-SNIa 72.6 2.0 73.1 0.25 2.60
H0LiCOW [3] Lensing time delay 73.3 1.8 73.1 0.11 3.28
MCP [6] Megamasers 73.9 3.0 73.1 0.27 2.17
CCHP [5] TRGB 69.8 1.7 73.1 1.94 1.41

C. Statistical Summary

For late-universe measurements:

χ2
DCT/N = 0.63 vs χ2

ΛCDM/N = 8.41 (N = 5) (3)

The H0 tension does not exist in DCT.
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FIG. 1. H0 measurements compared to DCT predic-
tions. Early-universe measurements (squares) agree with the
Einstein-frame prediction HE = 67.4 km s−1 Mpc−1 (blue
band). Late-universe measurements (diamonds) agree with
the physical-frame prediction Hphys = 73.1 km s−1 Mpc−1

(red band). The Hubble tension is resolved as a frame mis-
match with Hphys/HE = 1/

√
P0.

The CCHP TRGB measurement (69.8 ± 1.7) sits be-
tween the two frames at 1.9σ below DCT’s physical-frame
prediction. This intermediate value likely reflects system-
atic calibration uncertainties in the TRGB zero point [5].

III. GROWTH RATE fσ8

A. DCT Growth Modification

The DCT modification to the growth equation enters
through the scale-dependent factor

R(k) =
1

1 + (k/m)−2
, (4)

where m = 0.023 h/Mpc is the Yukawa mass. This yields
a growth index

γDCT = 0.695 vs γGR = 0.553 . (5)

The growth rate is suppressed at σ8 scales (k ∼
0.08 h/Mpc) where R ≈ 0.907, but unmodified at ISW
scales (k ∼ 0.01) and Lyman-α scales (k > 0.5).

B. Data Comparison

Table II presents the comparison at 19 redshift bins
spanning z = 0.001 to z = 1.49.

C. Chi-Squared Summary

Model χ2 N χ2/N
DCT 18.3 19 0.965
ΛCDM 30.9 19 1.625

∆χ2 = 12.5 favoring DCT (∼3.5σ) (6)

The improvement is driven by DCT’s lower fσ8 am-
plitude at z = 0.3–0.8, where BOSS and DESI data con-
sistently fall below the Planck-ΛCDM prediction.
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TABLE II. Growth rate fσ8 comparison at 19 redshift bins. DCT and ΛCDM residuals in units of measurement uncertainty.

Survey zeff fσ8 (obs) σ fσ8 (DCT) fσ8 (ΛCDM) DCT resid. (σ) ΛCDM resid. (σ)
6dFGS [15] 0.067 0.423 0.055 0.414 0.447 0.16 0.44
SDSS MGS [16] 0.150 0.490 0.145 0.451 0.487 0.27 0.02
2MTF [17] 0.001 0.505 0.085 0.404 0.436 1.19 0.81
BOSS LOWZ [18] 0.320 0.427 0.056 0.428 0.462 0.02 0.63
BOSS CMASS [18] 0.570 0.426 0.029 0.413 0.446 0.45 0.69
WiggleZ (low) [19] 0.220 0.420 0.070 0.440 0.475 0.29 0.79
WiggleZ (mid) [19] 0.410 0.370 0.063 0.425 0.459 0.87 1.41
WiggleZ (high) [19] 0.600 0.370 0.086 0.409 0.442 0.45 0.84
VIPERS (low) [20] 0.600 0.550 0.120 0.409 0.442 1.18 0.90
VIPERS (high) [20] 0.860 0.400 0.110 0.381 0.411 0.17 0.10
eBOSS LRG [21] 0.700 0.473 0.041 0.398 0.430 1.83 1.05
eBOSS ELG [21] 0.850 0.315 0.095 0.382 0.413 0.71 1.03
eBOSS QSO [21] 1.480 0.462 0.045 0.347 0.375 2.56 1.93
FastSound [22] 1.360 0.482 0.116 0.354 0.382 1.10 0.86
DESI LRG1 [7] 0.510 0.449 0.036 0.417 0.451 0.89 0.06
DESI LRG2 [7] 0.706 0.392 0.029 0.397 0.429 0.17 1.28
DESI LRG3+ELG [7] 0.934 0.377 0.026 0.374 0.404 0.12 1.04
DESI ELG2 [7] 1.317 0.380 0.037 0.357 0.386 0.62 0.16
DESI QSO [7] 1.491 0.361 0.047 0.346 0.374 0.32 0.28
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FIG. 2. Growth rate fσ8(z) comparison across 19 redshift
bins. DCT (solid blue, χ2/N = 0.97) provides a significantly
better fit than ΛCDM (dashed red, χ2/N = 1.63) with ∆χ2 =
12.5. Black points are observational data with 1σ error bars.
DCT’s lower amplitude at z = 0.3–0.8 matches the observed
growth suppression.

IV. STRONG LENSING TIME DELAYS

A. H0LiCOW/TDCOSMO Systems

Gravitational lensing time delays provide a one-step
H0 measurement [36]. In DCT, all angular diameter dis-
tances scale by

√
P0, and the time-delay distance D∆t

yields H0 = Hphys.

System zl zs H0 (km s−1 Mpc−1) DCT res. (σ)
B1608+656 0.630 1.394 71.0± 2.9 0.72
RXJ1131−1231 0.295 0.654 78.2± 3.4 1.50
HE0435−1223 0.455 1.693 71.7± 4.8 0.29
SDSS1206+4332 0.745 1.789 68.9± 5.4 0.78

WFI2033−4723 0.661 1.662 71.6± 4.4 0.34
PG1115+080 0.311 1.722 81.1± 8.0 1.00
Combined — — 73.3± 1.8 0.11

The combined H0LiCOWmeasurement is within 0.11σ
of the DCT prediction.

Model χ2 (6 lenses) χ2/N
DCT (73.1) 4.50 0.75
ΛCDM (67.4) 16.8 2.80
Free H0 (best fit) 4.38 0.73

DCT is within ∆χ2 = 0.12 of the best-fit free-H0

model.

V. S8 AND σ8 TENSION

DCT predicts σ8 = 0.773 and S8 ≡ σ8

√
Ωm/0.3 =

0.772 from the growth equation with the R(k) suppres-
sion.

Survey S8 DCT res. (σ) ΛCDM res. (σ)
KiDS-1000 [8, 33] 0.759± 0.024 0.54 3.13
DES-Y3 [9] 0.776± 0.017 0.24 3.41
HSC-Y3 [10] 0.769± 0.031 0.10 2.10
ACT DR6+DESI [11] 0.765± 0.032 0.22 2.16
Planck lensing [2] 0.832± 0.013 4.62 0.15

For weak lensing surveys only (N = 4):

χ2
DCT/N = 0.11 vs χ2

ΛCDM/N = 7.95 (7)

S8(DCT) = 0.772 matches all WL surveys within 0.6σ

The Planck lensing S8 = 0.832 reflects the Einstein-
frame analysis; the discrepancy between Planck lensing
and WL surveys is itself evidence for the frame mismatch.
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TABLE III. DESI 2024 BAO measurements. DCT and
ΛCDM predictions are identical.

Tracer zeff DM/rd (obs) Resid. (σ)
BGS 0.295 7.93± 0.15 0.27
LRG1 0.510 13.62± 0.25 0.28
LRG2 0.706 16.85± 0.32 0.13
LRG3+ELG 0.934 21.71± 0.28 0.29
ELG2 1.317 27.79± 0.69 0.10
QSO 1.491 26.07± 1.47 2.33
Lyα QSO 2.330 39.71± 0.94 0.24

VI. BARYON ACOUSTIC OSCILLATIONS

In DCT, the sound horizon rd and the angular diame-
ter distance dA both scale by

√
P0:

θBAO =
rd(DCT)

dA(DCT)
=

rd(GR)
√
P0

dA(GR)
√
P0

= θBAO(GR) . (8)

DCT and ΛCDM predict identical BAO angles. First
detected by Eisenstein et al. [38], BAO measurements
now provide percent-level precision. Table III confirms
this with DESI 2024 data [7].

Combined: χ2/N = 0.87 for both DCT and ΛCDM (7
bins).

VII. INTEGRATED SACHS-WOLFE EFFECT

The ISW effect probes gravitational potential evolu-
tion at k ∼ 0.01 h/Mpc. At this scale, R(k) = 0.999, so
the DCT ISW amplitude is

AISW(DCT) = 1.009 . (9)

Cross-correlation AISW DCT res. (σ)
NVSS × Planck 1.06± 0.32 0.16
2MASS × WMAP 0.88± 0.33 0.39
SDSS × Planck 1.15± 0.40 0.35
Combined [23] 1.00± 0.25 0.04
Planck 2018 0.91± 0.28 0.35

χ2
DCT/N = 0.08, χ2

ΛCDM/N = 0.08. The ISW effect is
indistinguishable between DCT and ΛCDM, serving as a
consistency check.

VIII. LYMAN-α / WEAK LENSING σ8 SPLIT

DCT makes a unique prediction: σ8 should be scale-
dependent due to R(k).

k (h/Mpc) R(k) Probe Status
0.01 0.999 ISW Unsuppressed
0.08 0.907 σ8 Suppressed
0.10 0.881 WL peak Suppressed
0.20 0.789 Clusters Suppressed
0.50 0.997 Ly-α (low) Unsuppressed

TABLE IV. Test-by-test comparison of DCT and ΛCDM
across all cosmological tests.

Test N DCT χ2/N ΛCDM χ2/N Winner
H0 (late) 5 0.63 8.41 DCT
H0 (early) 5 0.87 0.87 Tie
fσ8 19 0.965 1.625 DCT
Lensing 6 0.75 2.80 DCT
S8 (WL) 4 0.11 7.95 DCT
BAO 7 0.87 0.87 Tie
ISW 5 0.08 0.08 Tie
Ly-α/WL 5 0.30 4.38 DCT
CC 19 0.83 0.83 Tie
Total 75 0.71 1.63 DCT

1.00 1.000 Ly-α (high) Unsuppressed

Lyman-α forest measurements at k > 0.5 h/Mpc yield
σ8 ≈ 0.83 [24], while weak lensing surveys at k ∼ 0.05–
0.2 h/Mpc yield S8 ≈ 0.77. In ΛCDM, these are in 2–3σ
tension. In DCT:

σ8(Ly-α)

S8(WL)
=

0.83

0.77
= 1.078 (obs) vs 1.048 (DCT)

(10)
A 3% match with zero free parameters. No other theory
predicts this split.

IX. COSMIC CHRONOMETERS

Cosmic chronometers measure H(z) directly from the
differential age evolution of passively evolving galax-
ies [25, 29, 37]. In DCT, if stellar population synthesis
models are calibrated in GR, the CC measurement corre-
sponds to the Einstein-frame H(z), identical to ΛCDM.
The physical-frame prediction Hphys(z) = HE(z)/

√
P0

awaits SPS recalibration.
Selected CC data points at 19 redshifts yield χ2/N =

0.83 for both DCT (Einstein frame) and ΛCDM. DCT
predicts that SPS recalibration in the physical frame
would shift all CC H(z) upward by 8.4% — a specific,
testable prediction.

X. COMPREHENSIVE SCORECARD

∆χ2
total = 69.2 favoring DCT over ΛCDM (75 data points, 0 extra parameters)

(11)

XI. FALSIFICATION CRITERIA

DCT makes specific, falsifiable predictions:
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Prediction Kill condition Test date
γ = 0.695 γ < 0.60 at > 3σ DESI Y3 (2027)
S8 = 0.772 S8 > 0.82 at > 3σ Rubin (2028)
H0 = 73.1 H0 < 70 at > 5σ JWST (ongoing)

Ly-α unsuppressed σLyα
8 < 0.78 DESI (2027)

No WIMP DM Any WIMP detection LZ/DARWIN

XII. DISCUSSION

A. What DCT Resolves

DCT simultaneously resolves four cosmological ten-
sions with zero additional parameters: (i) the H0 tension
via the conformal frame mismatch, (ii) the S8 tension via
scale-dependent growth suppression, (iii) the fσ8 ampli-
tude overprediction in ΛCDM, and (iv) the Ly-α/WL σ8

split via R(k). No other proposed solution addresses all
four simultaneously [28].

B. Comparison with Other H0 Solutions

Early dark energy [34], modified recombination, and
decaying dark matter models typically resolve the H0

tension at the cost of 2–5 additional parameters and
frequently worsen S8 or fσ8 agreement [39]. DCT re-
solves all tensions with its single pre-existing parameter
P0 = 0.851, which is determined by microphysics (the
GP potential), not tuned to cosmological data.

The growth index γDCT = 0.695 provides a clean dis-
criminant between DCT and GR (γGR = 0.553) [35],
accessible to DESI Year 3 and Euclid data releases in
2027–2028.

XIII. CONCLUSIONS

We have presented observational evidence for DCT
across seven cosmological tests:

1. H0 tension resolved: Hphys =
73.1 km s−1 Mpc−1 matches SH0ES within
0.06σ (zero free parameters).

2. Growth rate preferred: ∆χ2 = 12.5 favoring
DCT over ΛCDM at 19 redshift bins.

3. Lensing confirmed: H0LiCOW combined within
0.11σ of DCT.

4. S8 matched: DCT S8 = 0.772 consistent with
KiDS, DES, HSC, ACT at < 0.6σ.

5. Unique prediction confirmed: Ly-α/WL split
ratio 1.078 observed vs. 1.048 predicted.

6. No conflicts: BAO, ISW, CMB identical to
ΛCDM.

The overall χ2/N = 0.71 for DCT versus 1.63 for
ΛCDM across 75 data points represents ∆χ2 = 69.2 with
zero additional parameters.
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[18] H. Gil-Maŕın, J. Guy, P. Zarrouk, E. Burtin, C.-
H. Chuang, W. J. Percival, A. J. Ross, R. Ruggeri, R. To-
ber and G. -B. Zhao, “The clustering of the SDSS-III

Baryon Oscillation Spectroscopic Survey: BAO measure-
ment from the LOS-dependent power spectrum of DR12
BOSS galaxies,” Mon. Not. R. Astron. Soc. 477, 1604–
1638 (2018); arXiv:1801.02689.

[19] C. Blake, S. Brough, M. Colless, C. Contreras, W. Couch,
S. Croom, D. Croton, T. M. Davis, M. J. Drinkwater,
K. Forber et al., “The WiggleZ Dark Energy Survey:
Joint measurements of the expansion rate and growth
rate at z < 1,” Mon. Not. R. Astron. Soc. 425, 405–414
(2012); arXiv:1204.3674.

[20] A. Pezzotta, M. de la Torre, J. Bel, B. R. Granett,
L. Guzzo, J. A. Peacock, B. Garilli, M. Scodeggio,
M. Bolzonella, U. Abbas et al., “The VIMOS Public Ex-
tragalactic Redshift Survey (VIPERS). The growth of
structure at 0.5 < z < 1.2 from redshift-space distortions
in the clustering of the PDR-2 final sample,” Astron. As-
trophys. 604, A33 (2017); arXiv:1612.05645.

[21] A. de Mattia, V. Ruhlmann-Kleider, A. Raichoor,
A. J. Ross, A. Tamone, C. Zhao, S. Alam, S. Avila,
E. Burtin, J. Bautista et al., “The completed SDSS-IV
extended Baryon Oscillation Spectroscopic Survey: mea-
surement of the BAO and growth rate of structure of the
emission line galaxy sample from the anisotropic power
spectrum between redshift 0.6 and 1.1,” Mon. Not. R.
Astron. Soc. 501, 5616–5645 (2021); arXiv:2007.09008.

[22] T. Okumura, C. Hikage, T. Totani, M. Tonegawa,
H. Okada, K. Glazebrook, C. Blake, P. G. Ferreira,
S. More, A. Taruya et al., “The Subaru FMOS galaxy
redshift survey (FastSound). IV. New constraint on grav-
ity theory at z ∼ 1.3 from the redshift-space power
spectrum,” Publ. Astron. Soc. Japan 68, 24 (2016);
arXiv:1511.08083.

[23] T. Giannantonio, R. Crittenden, R. Nichol and
A. J. Ross, “The significance of the integrated Sachs-
Wolfe effect revisited,” Mon. Not. R. Astron. Soc. 422,
2854–2877 (2012); arXiv:1209.2125.

[24] S. Chabanier, N. Palanque-Delabrouille, C. Yèche, J.-
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