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Abstract

We present the Poincaré-Perelman_NMSI_tt* framework as a rigorous and falsifiable alternative to
the standard ACDM cosmological model. Building on four foundational elements — Poincaré’s
conjecture, Perelman’s proof via Ricci flow, the New Subquantum Informational Mechanics (NMSI),
and the cyclic operator m* — the framework resolves the major paradoxes of modern cosmology:
dark matter, dark energy, and black hole singularities. Dark matter is reinterpreted as the antiphase
complement of baryonic matter; black holes emerge as stable oscillatory inversions, not
singularities; and cosmic acceleration is explained by phase resonance rather than dark energy. The
m* operator redefines the redshift coefficient Z as a phase transition index, eliminating the need for
an expanding universe and instead framing it as a cyclic oscillatory system. The model provides
explicit, falsifiable predictions: oscillatory residuals in Type Ia supernovae (Ap = 0.01-0.02 mag), a
3-6% suppression in Sg, differential growth rates between ELG and LRG samples, and specific CMB
and BAO residuals. All predictions can be tested with ongoing and upcoming surveys including
DES], Euclid, Roman, Rubin, Simons Observatory, and CMB-S4. This work offers a falsifiable
pathway beyond ACDM, grounded in mathematical topology, oscillatory physics, and open
empirical validation.
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Chapter 1 — Introduction and Historical Context

The standard ACDM cosmological model has been remarkably successful at fitting a broad set of
observations — from the Cosmic Microwave Background (CMB) to large-scale structure (LSS),
baryon acoustic oscillations (BAO), and Type la supernovae (SNe Ia). Yet, several paradoxes remain
unresolved: the origin of dark matter (DM), the true nature of dark energy (DE), and the
singularities implied by general relativity (GR) in black hole physics. These unresolved tensions
indicate that the ACDM framework may not be the final description of cosmological dynamics.

The search for alternatives has led us to combine insights from topology, geometry, and
subquantum oscillatory physics into a coherent framework: the Poincaré-Perelman_NMSI_m*



model. This synthesis builds on Henri Poincaré’s conjecture regarding the classification of three-
dimensional manifolds, Grigori Perelman’s proof through the Ricci flow, and the New Subquantum
Informational Mechanics (NMSI), in which oscillatory resonances define matter-antimatter
complementarity. Finally, the introduction of the cyclic operator * allows the mapping of baryonic
matter into its antiphase complement, resolving both the dark matter and black hole paradoxes.

Historically, Perelman’s contribution revolutionized mathematics by showing that Ricci flow
eliminates geometric singularities through a smooth evolution of manifolds. In extending this idea
to cosmology, we propose that black holes are not physical singularities but rather stable antiphase
oscillatory structures. This removes the conceptual inconsistencies of GR singularities and places
them within a broader topological and oscillatory framework.

Chapter 2 — Structural Components of the Framework

The Poincaré-Perelman_NMSI_mt* framework rests on four fundamental pillars, each addressing a
critical aspect of cosmological theory:

1. Poincaré’s Conjecture

Poincaré’s conjecture guarantees that all simply connected 3-manifolds are topologically equivalent
to the 3-sphere (S%). In cosmological language, this ensures that spatial multiplicities can be
described without invoking true singularities. This provides a topological foundation for describing
cosmic structures.

2. Perelman’s Ricci Flow

Perelman demonstrated that singularities in geometric flows can be eliminated through the Ricci
flow process. This proof ensures that topological spaces evolve toward smoother configurations.
Extending this to cosmology, we infer that cosmic singularities (e.g., black holes) are not physical
endpoints but oscillatory attractors.

3. NMSI (New Subguantum Informational Mechanics)

NMSI introduces the concept of subquantum oscillatory logic cores (CLOs), where matter and
energy emerge as stable oscillatory states of an underlying informational substrate. In this
framework, dark matter is reinterpreted not as exotic particles, but as the antiphase complement of
baryonic matter, gravitationally detectable yet invisible in electromagnetic channels.

4. The nt* Operator

The cyclic resonance operator m* provides the mathematical machinery to map baryonic matter
(phase @) into its antiphase complement (®+1). Formally, the operator is expressed as:

m*=eMin/2} 0.z

where o_z is the Pauli-Z matrix. This operator ensures cyclic transformations between baryonic and
antiphase matter states, preserving oscillatory stability.



Together, these four pillars form a falsifiable framework that resolves dark matter as an antiphase
resonance and black holes as oscillatory phase inversions. The resulting picture removes the need
for dark energy, instead attributing cosmic acceleration to oscillatory dynamics encoded by the m*
operator.

Chapter 3 — Predictions of the Poincaré—Perelman_NMSI_n* Framework

One of the central strengths of the Poincaré-Perelman_NMSI_rt* framework lies in its predictive
capacity. Unlike heuristic modifications or ad-hoc parameters, this model provides concrete,
testable predictions that can be directly compared against astrophysical and cosmological
observations. These predictions emerge naturally from the oscillatory and topological structure of
the model.

3.1 Dark Matter as Antiphase Complement

The framework redefines dark matter (DM) not as a new class of particles, but as the oscillatory
antiphase complement of baryonic matter (BM). The * operator ensures that baryonic matter
oscillates into an antiphase state, gravitationally interacting but electromagnetically silent. This
leads to falsifiable predictions:

e Galactic rotation curves must emerge from m* oscillations without invoking exotic particles.

» The cosmic matter balance becomes 50% baryonic / 50% antiphase matter, removing the need
for an unknown DM sector.

3.2 Black Holes as Oscillatory Structures

Black holes are reinterpreted as phase inversion nodes within the oscillatory manifold. The
singularity is eliminated, replaced by a cyclic transformation into the antiphase domain. Observable
consequences include:

 Gravitational waves correspond to oscillatory transitions, not collapses into singularities.

» Event horizon stability is preserved by m* resonance, predicting subtle deviations in black hole
shadows.

3.3 Absence of Dark Energy

The A term of ACDM is unnecessary within this framework. Cosmic acceleration is not the result of
a mysterious dark energy component, but rather a resonance phenomenon between baryonic and
antiphase domains. Quantitatively, this implies:

 Supernova la distance moduli should exhibit oscillatory residuals Ap(z) with amplitude = 0.01-
0.02 mag.

* BAO measurements should remain geometrically consistent without invoking A, but reveal sub-
percent oscillatory residuals.

3.4 CMB Signatures

The Cosmic Microwave Background (CMB) provides a decisive testbed. The framework predicts:
* Multipole residuals AC?/C# = n¢-m for £ € [200,1000].
¢ Lensing amplitudes adjusted by 3-6%, consistent with resolving the Sg tension.



* No fine-tuned A component, but oscillatory imprints that can be constrained by Planck, Simons
Observatory, and CMB-S4.

Chapter 4 — Mathematical Demonstration of the n* Operator

The m* operator provides the core mathematical structure that links topology, geometry, and
cosmological observables. It is not merely symbolic, but a well-defined cyclic resonance
transformation.

4.1 Formal Definition
The operator is defined as:

m* =eMin/2} 0.z

where o_z =[[1, 0], [0, -1]] is the Pauli-Z matrix. This ensures cyclic transformations between
matter (phase @) and its antiphase complement (®+1).

4.2 Action on Phase States
Let |®@) represent a baryonic phase state. The action of m* is:

™ |®) = eM{in/2} 0_z | D)
= e™in/2} (|®))

Depending on the eigenvalue of o_z, the state is mapped into its antiphase complement. This
provides the oscillatory stability required for matter-antimatter complementarity.

4.3 Relation to the Z-Coefficient

The coefficient Z, traditionally interpreted as cosmological redshift, is redefined within this
framework as an index of phase transition rather than distance. Mathematically:

m = (Z-1)/(Z+1)

where m is the oscillatory parameter induced by m*. Thus, Z encodes phase relationships, not
expansion distances. This resolves the paradox of cosmic expansion by reframing Z as a cyclic
resonance observable.

4.4 Falsifiability

The m*-Z relation provides multiple falsifiable predictions:

o If Z were purely an expansion parameter, oscillatory residuals would vanish. Detection of
oscillatory Ap(z) in SNe Ia would falsify ACDM.

o If A(fog) between ELG and LRG remains zero within precision <0.01, m* would be falsified.
o If CMB residuals are consistent with ACDM at all multipoles, m* would fail.



Chapter 5 — The n*-Z Relationship and Phase Transitions

A pivotal element of the Poincaré-Perelman_NMSI_m* framework is the reinterpretation of the
cosmological redshift coefficient Z. While in the ACDM paradigm Z is strictly interpreted as a
distance-expansion relation, in our framework Z is redefined as a resonance index indicating the
phase relationship between baryonic and antiphase matter domains. This shift in interpretation
eliminates the need for an expanding Universe and instead describes it as a cyclic oscillatory
system.

5.1 Rewriting Z
We introduce the transformation:

m = (Z-1)/(Z+1)

where m represents the oscillatory order parameter of the m* operator. This recasts redshift Z as a
direct measure of phase transition between oscillatory states, rather than a metric distance. For Z -
oo, m — 1, corresponding to full antiphase alignment. For Z = 0, m = -1, indicating the baryonic
phase baseline.

5.2 Physical Implications

This redefinition has profound implications:

» Cosmic expansion is replaced with cyclic oscillations between baryonic and antiphase phases.

« Dark energy becomes unnecessary; observed acceleration corresponds to phase resonance
effects.

« Black holes appear as regions where Z undergoes sharp local phase transitions, stabilized by m*.
« Structure formation is governed by oscillatory clustering, testable via BAO and large-scale
surveys.

5.3 Observational Signatures

The *-Z relation predicts:

* Oscillatory residuals in SNe la distance moduli Ap(z) = k m sin(2nz/z*+@).
e Split in growth rate A(fog)_(ELG-LRG) * ymatz = 0.6-1.1.

» Sub-percent deviations in BAO F_AP(z), consistent across redshifts.

« Suppression of Sg by 3-6% due to resonance-induced phase balance.
These constitute direct falsifiable predictions.

Chapter 6 — Resolving Cosmological Paradoxes

By redefining Z and embedding it within the oscillatory action of the * operator, the framework
resolves several of the deepest paradoxes in modern cosmology.

6.1 Dark Matter Paradox

In ACDM, dark matter is introduced as a hypothetical particle species to explain galactic rotation
curves and large-scale structure. Within the n* framework, this is unnecessary: DM is the



oscillatory complement of BM. This redefinition predicts rotation curves and lensing without
invoking new particles.

6.2 Dark Energy Paradox

The accelerated expansion attributed to dark energy is reinterpreted as the manifestation of
resonance transitions between baryonic and antiphase domains. Oscillatory residuals in
supernovae and BAO serve as direct evidence. Thus, the cosmological constant problem is avoided
entirely.

6.3 Black Hole Paradox

The singularities predicted by GR are eliminated. Instead, black holes represent stable oscillatory
nodes where phase inversion occurs. The Ricci flow (Perelman) ensures topological smoothness,
while 1* provides oscillatory stability. This implies observable signatures such as:

¢ Deviations in black hole shadow size (to be probed by EHT).

¢ Oscillatory imprints in gravitational waveforms (LIGO, Virgo, KAGRA).

6.4 Horizon Problem

In ACDM, the uniformity of the CMB is explained by inflation. In the * framework, coherence
emerges from the oscillatory coupling of phases across the Universe, eliminating the need for
inflationary fields.

6.5 The Ultimate Consistency
Each paradox — dark matter, dark energy, singularities, horizon — is resolved by a single principle:

cyclic resonance governed by the * operator. This unified explanation is both simpler and more
falsifiable than ACDM.

Chapter 7 — Testing Strategy, Laboratories, and Telescopes

The strength of the Poincaré-Perelman_NMSI_tt* framework lies in its falsifiability. This section
defines a transparent roadmap for testing the m*-Z relationship against current and forthcoming
data. The strategy includes datasets, collaborating laboratories, metrics, and strict PASS/FAIL
criteria.

7.1 Data Map

* CMB: Planck (legacy), Simons Observatory (ongoing), CMB-S4 (planned).

* BAO & full-shape: BOSS/eBOSS (legacy), DESI (ongoing), Euclid (ongoing).

* RSD fog: DESI (ELG/LRG/QSO0), Euclid, with mock calibrations for ELG-LRG splits.
¢ SNe la: Pantheon(+), Roman Space Telescope, LSST/Rubin.

* Weak Lensing: KiDS, DES, HSC, Euclid WL.

7.2 Laboratories and Collaborations

¢ CMB collaborations: Planck, Simons Observatory, CMB-S4.
e Spectroscopic/LSS: DESI, Euclid, SDSS-III/IV.



» Transients/SNe: Roman Space Telescope, Rubin Observatory, ZTF.
* Weak Lensing: DES, KiDS, HSC, Euclid WL WG.

7.3 Quantitative Metrics

CMB: AC#/C€ ~n¢ m for £ € [200,1000].

BAO: F_AP(z) residuals < 1%.

RSD: A(fog)_(ELG-LRG) = y m = 0.04-0.06.

WL/Sg: Suppression of 3-6%.

SNe la: Ap(z) oscillatory residuals +0.01-0.02 mag.

7.4 PASS/FAIL Criteria

PASS requires:

o CMB residual consistency with |Ax?| < 2.

¢ BAO residuals < 1% without systematic trend.
« RSD split detection = 0.03 at 2o.

e WL reconciliation of Sg at 3-6%.

¢ SNe residual wave = 0.01 mag.

FAIL occurs if:

¢ |m| < 0.02 across probes at 95% CL.

* BAO residuals > 1% systematically.

* No RSD split detected within £0.01.

 No oscillatory SNe structure at <0.01 mag.

7.5 Pipeline

¢ Extended CLASS/CAMB m* sector.

* Cobaya module with m(zk).

* Mock datasets for DESI/Euclid.

« Notebooks for diagnostics (CMB x?%, BAO F_AP, RSD overlays, WL pulls, SNe residuals).
 Containerized execution, reproducible on Zenodo/GitHub.

7.6 Timeline

TO-T1 (1-2 months): Theoretical grid and mock calibration.

T1-T2 (2-4 months): Public data MCMC fits (Planck, BOSS, Pantheon+, DES/KiDS/HSC).
T2-T3 (4-6 months): DESI and Euclid ingestion, updates.

T3+: Roman/LSST integration.

Chapter 8 — Conclusions and Open Peer Review Call

The Poincaré-Perelman_NMSI_tt* framework provides a mathematically rigorous, physically
consistent, and falsifiable alternative to ACDM. It resolves the paradoxes of dark matter, dark
energy, and black holes within a unified oscillatory-topological model.



Predictions are quantitative: Sg suppression by 3-6%, RSD ELG-LRG differential at 0.04-0.06,
oscillatory SNe Ia residuals of £0.01-0.02 mag, CMB residuals An¢-m, and sub-percent BAO

deviations. Each constitutes a falsifiable test.

We invite the cosmology community to conduct independent analyses using DESI, Euclid, Roman,
Rubin, Simons Observatory, and CMB-S4 data. The framework is archived openly on Zenodo for
verification.
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