The S8 tension signals a dynamically active cosmic web.

Reinterpreting the late-time structure growth deficit as a predictable signature of rotational support and deep-time accumulation.
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Late-time structure growth shows Planck CMB Prediction: S8 = 0.832
a persistent 8% deficit.

The Standard Expectation

The standard cosmological model extrapolates initial
conditions from the epoch of recombination to predict a
present-epoch fluctuation amplitude of S8 = 0.832.
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The Observational Reality

Independent weak gravitational lensing surveys
consistently measure a lower amplitude of matter
fluctuations at 2 to 3 sigma significance. DES Year-3 (~0.776)
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Cross-Survey Coherence

The deficit is not instrument-specific; it appears
coherently across KiDS, DES, and HSC surveys
using different pipelines and sky regions.
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The standard model confronts a deep internal contradiction.

z=1100
(CMB Epoch)

z=0
(Present Epoch)

Internal Planck Conflict:
Primary CMB Measurement: S8 = 0.832
SZ Cluster Abundance Measurement: S8 = 0.78
(Requires massive, ad-hoc mass bias corrections)

The Extrapolation Flaw Internal Inconsistency

The standard paradigm assumes present-epoch The tension is not merely a rivalry between
structure is a direct, passive consequence of external datasets. Probes from the exact same
primordial initial conditions passed through a mission (Planck) yield incompatible low-redshift
13.8-billion-year growth history. clustering inferences when forced through the

standard growth history.
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Reinterpreting the tension from nuisance parameter to diagnostic signal.

Model-Preserving Adjustments Diagnostic Feature Analysis
(ACDM) (Living Cosmic Web)

To reconcile the deficit, the standard model If structure growth is inherently suppressed by
relies on extreme baryonic AGN feedback to long-timescale persistence and rotational support,
suppress small-scale structure, or introduces the discrepancy is not a bookkeeping inconvenience.
entirely new physics like decaying dark matter. It is a direct observational clue that the standard
These force the data to fit a preconceived finite- growth history over-imposes a frozen primordial

age growth history. blueprint onto a dynamically active universe.
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Persistent rotational structure resists purely radial gravitational collapse.

Purely Radial Collapse
(Standard Assumption)

Rotational Collapse

(Physical Reality)

The Standard Assumption

Standard extrapolations model late-
time structure formation heavily on
radial gravitational collapse, leading
to highly concentrated mass
clustering expectations.
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The Physical Reality

Matter accumulating over long
durations invariably acquires spin.
Angular momentum generates
persistent rotational structures
(from galaxies to superclusters).

Non-Thermal Pressure

This coherent rotation provides non-
thermal pressure support that
actively resists gravitational collapse.
The result is a genuinely lower
effective clumpiness (S8) across all

mass scales. £ Notsbaclkll



Matter invariably acquires rotational support across deep time.
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The Infinite Context

In a universe without a singular beginning, matter
has accumulated through gravitational interaction
over indefinitely long timescales.

Amplification of Asymmetry

Repeated interactions among gas clouds and
gravitational aggregates do not preserve perfect

radial symmetry. Asymmetries in infall are amplified
into orbital motion and angular momentum segregation.

Suppressed Clustering

A universe in which large-scale structures are
supported by deep-time rotational accumulation will
invariably develop less concentrated mass clustering
than a universe forming from a 13.8-billion-year
primordial seed.
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Dynamical age imprints a redshift-dependent signature on clustering.

12%
10% |- Optical weak lensing (z ~ 0.4): 8.3% deficit
X 8%
"‘ﬁ 6%
0
B 4%
29 CMB lensing (z ~ 2): 4.1% deficit
0% | | | |
Zz2=5 4 3 2 1 z=0
Redshift (z)
The Observational Pattern The Mechanism at Work
High-redshift CMB lensing surveys yield S8 values largely This pattern is a natural consequence of continuous
consistent with the Planck baseline. The severe 8% deficit dynamical evolution. Low-redshift structures are dynamically
appears predominantly in low-redshift optical lensing. older; they have had vastly more time to accumulate angular

momentum and are therefore more rotationally supported.
The deficit shrinks at high redshift where structures are

dynamically younger.
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The S8 parameter exhibits severe methodological fragility.

Raw Shear

Ellipticity
Data

An Inferred Metric:

The widely cited S8 value is not a
direct physical observable. It is a
highly compressed summary
parameter inferred from shear
correlations under strict ACDM
modelling assumptions.
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|A modelling choice alone
shifts S8 by up to 0.0265

ACDM Growth

History
Extrapolation

Pipeline Instability:

Defensible variations in the analysis
pipeline—such as covariance matrix
estimation and Intrinsic Alignment
(IA) models—can shift the reported
S8 central value by amounts larger
than the supposed tension itself.

Conclusion:

The genuine physical component
of the tension is explained by
rotational suppression, but the
extreme stated precision of the
deficit overstates the stability of
the underlying methodology.
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The S8 deficit marks a universe governed by deep-time accumulation.

NN

.
04 ..'

///}

Suppressed Late-Time
Clustering

A Unified Reality: The S8 tension is not a crisis requiring the invention of new dark particles or extreme,
ad-hoc feedback parameters.

Continuous Organization: It is the exact, predictable signature of a living universe. The present-epoch
clumpiness reflects a continuous, ongoing competition between gravitational assembly, dynamical
pressure, and rotational support, rather than the passive inheritance of early-universe initial conditions.
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Future weak lensing surveys will face a
permanent structural deficit.

Non-Convergence of Next-Gen Surveys

As statistical precision improves with larger survey areas, Euclid and the Rubin
Observatory (LSST) will confirm S8 values strictly in the range of 0.76 to 0.78. They
will not converge toward the Planck-extrapolated value of 0.832.

Scale-Dependent Suppression

The structural suppression of matter fluctuations will be most pronounced precisely on
the spatial scales associated with measured large-scale rotational support and bulk
flows, diverging from standard baryonic feedback predictions.

Multi-Probe Coherence

The S8 deficit will continue to manifest coherently across all independent probes of the
low-redshift universe—including cluster abundance, redshift-space distortions, and

peculiar velocity surveys—because they sample the same dynamically active physical
reality.
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