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Abstract 
This paper introduces a unified framework, Poincaré–Perelman_NMSI_π*, which addresses two of 

the most persistent paradoxes in modern cosmology: the nature of Dark Matter (DM) and the 

structure of Black Holes (BH). Building on Poincaré’s conjecture and Perelman’s proof, we 

reinterpret these results within the New Subquantum Informational Mechanics (NMSI) paradigm 

and introduce the discrete formulation of π*, derived from quantum constraints. We demonstrate 

that DM does not require exotic particles, but emerges naturally as an antifase oscillatory 

component of baryonic matter. Similarly, BHs are shown not to be singularities, but stable 

oscillatory cores. The framework yields testable predictions: galactic rotation curves without exotic 

particles, JWST-confirmed stability of galactic nuclei, and π* coupling pathways consistent with 

fine-structure constants. This synthesis suggests a paradigm shift in cosmology, connecting 

topology, discrete geometry, and subquantum oscillatory logic. 
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Chapter 1 – Introduction 
 

The twentieth century left us with three of the most persistent enigmas in modern physics: 

 

1. The nature of black holes (BHs) – traditionally interpreted within the framework of General 

Relativity (GR) as gravitational singularities, regions where spacetime curvature diverges and 

physical laws lose predictive power. This concept, although mathematically admissible, has 

remained physically unsatisfactory: infinities in nature typically signal a breakdown of the model, 

not a true physical state. 

 

2. The nature of dark matter (DM) – introduced to explain galactic rotation curves and large-scale 

structure formation, yet never detected directly in laboratory experiments. The hypothesis of 

exotic, non-baryonic particles has persisted for decades, but remains without experimental 

confirmation. 



 

3. The nature of dark energy (DE) – inferred from the accelerated expansion model of the universe 

(ΛCDM), but lacking any physical explanation or observable mechanism. Its introduction has been 

seen by many as a “mathematical patch,” invoked to preserve the expansion paradigm. 

 

Historically, these concepts were accepted not because of direct empirical proof, but because of the 

limitations of the mathematical formalisms available at the time. General Relativity provided a 

geometric picture in which spacetime curvature replaced the Newtonian gravitational field, but at 

the price of treating spacetime as a quasi-substance. Quantum Mechanics, in parallel, relied on 

probabilistic interpretations and renormalization to hide infinities, rather than resolving their 

structural origin. 

 

In this context, two major mathematical insights offer a way forward: 

 

- Poincaré’s topological hypothesis – that any closed n-dimensional manifold is homotopically 

equivalent to an n-sphere if and only if it is homeomorphic to it. This profound statement, later 

proven rigorously, provides a structural way to understand the global topology of space-like 

domains. 

 

- Perelman’s proof of the Poincaré conjecture – which established the Ricci flow as a smoothing 

process that eliminates local irregularities while preserving global topology. This result 

demonstrated that apparent singularities in topological structures can be smoothed out without 

requiring “infinite collapse.” 

 

Coupled with the NMSI (New Subquantum Informational Mechanics) framework, these 

mathematical tools allow us to reinterpret the three enigmas above in a unified way. In particular: 

 

- Black holes can be understood not as singularities but as antiphase oscillatory cores that 

reorganize local informational fields. 

- Dark matter is not exotic particles, but the complementary oscillatory phase of baryonic matter, 

necessary for systemic stability. 

- The redshift coefficient Z reflects not an expanding geometry but a phase transition index 

describing the baryonic-to-nonbaryonic oscillatory cycle. 

 

Finally, the introduction of the discrete π* invariant, derived from golden ratio (ϕ) relations and 

phase-locked oscillations, offers a mathematically consistent alternative to the continuous π of 

Euclidean geometry. π* eliminates singularities by embedding resonance invariants in a discrete 

lattice, providing a stable framework for coupling constants. 

 

Thus, the Poincaré–Perelman–NMSI–π* framework not only reconciles topology, geometry, and 

physics, but also provides a falsifiable path toward resolving the deepest puzzles of modern 

cosmology. 



 

Chapter 2 – The Topological Framework 

2.1 Poincaré Conjecture and Its Resolution 
Henri Poincaré, in 1904, proposed a conjecture that became one of the central problems in 

topology: any simply connected, closed 3-manifold is homeomorphic to a 3-sphere. This conjecture 

captured the essence of how global geometry is constrained by topological invariants. 

 

In 2003, Grigori Perelman provided a complete proof using Ricci flow with surgery, demonstrating 

that the evolution of metric curvature on a manifold smooths out irregularities while preserving 

topological equivalence. His work established that 3-manifolds with no 'holes' or nontrivial loops 

are indeed 3-spheres. 

 

This insight is crucial for physics: it shows that apparent singularities in geometry (regions where 

curvature diverges) can be removed through topological equivalence. Singularities are not absolute 

physical entities, but rather artifacts of coordinate choice and insufficient geometric description. 

2.2 Implications for Cosmology 
In the standard ΛCDM framework, dark matter is treated as a collection of exotic particles, while 

black holes are modeled as singularities in spacetime curvature. The Poincaré–Perelman result 

allows a reformulation: 

- A black hole is not a singular point, but a topological reconfiguration of oscillatory phase space, 

equivalent to a sphere without interior singularities. 

- Dark matter is not an exotic particle population but a manifestation of antifase oscillatory 

domains, stabilized through the same topological constraints. 

2.3 Connection to NMSI 
In the New Subquantum Informational Mechanics (NMSI) framework, mass and gravity emerge 

from phase-locked oscillations of baryonic nuclei. The topological lens of Poincaré–Perelman 

ensures that these oscillations are globally stable: 

- Instead of infinite densities, we obtain phase-locked oscillatory shells. 

- Instead of exotic matter, we obtain antifase complements of baryonic oscillations. 

 

Thus, topology bridges the mathematical foundations of 3-manifolds with the physical 

interpretation of cosmic structures in NMSI. 

Chapter 3 – The Algebraic Role of π* 
In the framework Poincaré–Perelman_NMSI_π*, the mathematical constant π is no longer treated 

merely as a geometric ratio between circumference and diameter, but as an algebraic resonance 

invariant. This interpretation allows us to address two long-standing cosmological puzzles: the 

supposed existence of dark matter as exotic particles, and the singular nature of black holes. 



3.1 From Continuous π to Discrete π* 
Euclidean geometry defines π as the ratio C/D between the circumference and the diameter of a 

circle. Its decimal expansion is infinite and non-repeating, hence it is irrational and transcendental. 

In NMSI, however, quantum discreteness requires a modified definition where the radial bound is 

fixed at r = 1/2. This constraint yields an algebraic expression for π*:  

π* = 4 / √φ ≈ 3.1446055... 

where φ is the golden ratio. This value is close to, but distinct from, classical π ≈ 3.14159, and the 

difference encodes oscillatory corrections arising from phase-locked resonances. 

3.2 Geometric Derivation 
Consider a right triangle where the base is given by w = 1/φ, the height ω = c/4, and the 

hypotenuse is 1 (representing a normalized unit of time). Applying Pythagoras’ theorem: 

ω² + w² = 1² 

Substituting ω = c/4 and w = 1/φ, we obtain:  

(c/4)² + (1/φ)² = 1 

which simplifies to c = 4/√φ = π*. Thus π* emerges naturally from discrete oscillatory constraints. 

3.3 Physical Implications of π* 

The introduction of π* removes the singularities inherent in continuous π geometry. In particular: 

• Dark matter phenomena are explained as antifase oscillations rather than exotic particles. 

• Black holes are stabilized as oscillatory nodes rather than infinite singularities. 

• Fundamental constants such as the fine-structure constant α can be expressed in terms of π* and 

φ. 

For instance, a coupling relation may take the form: 

α = (φ^4 · Ξ(f*)) / (8 · O*) 

where O* includes π* in its denominator, ensuring that π* modulates physical couplings. 

3.4 Observational Tests 
To validate the role of π*, one must look for deviations between predictions based on π and those 

using π*. Potential avenues include: 

• Galactic rotation curves without invoking exotic matter. 

• Stability of galactic nuclei without singularities. 

• Slight corrections in fine-structure spectroscopy due to π*. 



3.5 Conclusion 
The algebraic refinement π* demonstrates that the geometry of the Universe is not infinitely 

continuous but discretely oscillatory. This provides a mathematically rigorous and physically 

testable path to reinterpret dark matter and black holes within the NMSI framework. 

Chapter 4. Redefining Black Holes: From Singularities to Oscillatory Anti-Phase 

Cores 

4.1 Historical framing of singularity problem 
In the standard framework of General Relativity (GR), black holes (BH) are modeled as 

singularities: points of infinite density and curvature where physical laws break down. This 

singular description was accepted reluctantly even by Einstein himself, who doubted that nature 

could realize infinities. The singularity concept was later reinforced through the Penrose–Hawking 

singularity theorems, assuming that gravitational collapse inevitably leads to infinite curvature 

under the GR framework. 

 

However, this picture has generated paradoxes for decades: 

- The information paradox, where information seems to disappear inside singularities. 

- The entropy puzzle, where black hole entropy (via the Bekenstein–Hawking formula) appears to 

depend only on the surface area. 

- The cosmic censorship hypothesis, introduced ad hoc to avoid visible singularities. 

 

These contradictions suggest that the singular description is not the ultimate physical reality, but a 

symptom of using incomplete mathematical assumptions. 

4.2 Oscillatory logic of NMSI 
Within the New Subquantum Informational Mechanics (NMSI), a black hole is not a gravitational 

singularity, but rather an oscillatory anti-phase core. 

 

- The baryonic matter at the center transitions into an anti-phase state of oscillations relative to 

surrounding baryonic domains. 

- This anti-phase generates a restructuring of informational oscillations in the surrounding 

spacetime field, giving rise to the gravitational well and the accretion dynamics observed. 

- The 'event horizon' is not a boundary of no return, but the phase boundary at which baryonic 

oscillations lose coherence with our phase domain. 

 

Thus, a black hole is not a point of infinite density, but a stable resonant structure in which 

oscillatory balance is maintained by anti-phase resonance. 

4.3 Poincaré–Perelman topological reinterpretation 
Using Poincaré’s conjecture (proved by Perelman), every simply connected, closed 3-manifold is 

homeomorphic to a 3-sphere. If we model the black hole interior as a compactified oscillatory 



manifold, then: 

 

M³ ~ S³ iff π₁(M) = 0 

 

This means the black hole core is topologically equivalent to a sphere, not a singular point. The 

apparent singularity is a coordinate artifact; the true geometry is a closed, oscillatory 3-sphere 

manifold in anti-phase. 

4.4 Algebraic support from π* 
The algebraic refinement of π into the discrete resonance constant π* further eliminates 

singularities. 

 

- In GR, the irrational expansion of π creates scaling distortions when mapping curvature to finite 

radii. 

- In NMSI, with π* = 4/√φ, the resonance condition yields finite, algebraic closure, avoiding the 

irrational scaling that leads to singularity. 

- Thus, the black hole surface-to-volume ratio stabilizes, ensuring no divergence of curvature. 

4.5 Observational reinterpretation 

- Accretion disks: remain baryonic, governed by phase-locked oscillations. Their X-ray emissions 

are not 'matter falling into infinity,' but the oscillatory heating from phase mismatch at the 

boundary. 

- Jets: represent resonant release of phase information along coherent axes, not 'leakage' from 

inside a singularity. 

- Shadow imaging (EHT): the observed ring corresponds to the anti-phase coherence boundary, not 

an event horizon of infinite collapse. 

4.6 Conclusion 
In the NMSI + Poincaré–Perelman + π* framework: 

- Black holes are not singularities but anti-phase oscillatory cores. 

- Their geometry is finite, closed, and resonant, eliminating paradoxes. 

- Observational features (shadows, jets, X-ray emissions) are natural consequences of phase 

boundaries, not infinities. 

Chapter 5. Integration of Poincaré–Perelman Topology with the NMSI 

Framework 

5.1. From Topological Manifolds to Physical Structures 
The Poincaré conjecture, solved by Perelman, establishes that any simply connected, closed 3-

manifold is homeomorphic to the 3-sphere S³. Within the NMSI framework, this result acquires 

direct physical meaning: baryonic and non-baryonic oscillations are embedded not in an undefined 

“curved space-time fabric,” but in a topological manifold characterized by phase-locked oscillations. 



The closed nature of the manifold reflects the self-consistency of oscillatory logic, while 

homeomorphism ensures equivalence across scales. 

 

Thus, instead of postulating mysterious “singularities” or exotic particles, gravitational structures 

(e.g., galactic halos, black holes) are interpreted as phase-anchored oscillatory domains within this 

manifold. The closure condition ensures conservation of informational flow, preventing collapse 

into an undefined singular state. 

5.2. Role of π* in Oscillatory Closure 
The algebraic constant 

π* = 4/√φ ≈ 3.1446... 

emerges in the NMSI model as the resonance invariant of oscillatory manifolds. While classical π 

arises from continuous Euclidean geometry, π* reflects the discrete lattice-like embedding of 

oscillatory flows. 

 

Mathematically, this constant is derived from discretized circulation in a bounded oscillatory 

system: 

ω² + w² = 1,   w = 1/φ,   π* = 4√w. 

 

This construction bridges the continuous (Euclidean π) and discrete (oscillatory π*) perspectives, 

unifying geometry with resonance dynamics. In this sense, π* replaces singular infinities with 

bounded topological coherence. 

5.3. Implications for Dark Matter and Black Holes 

- Dark Matter: Instead of exotic, undetectable particles, DM corresponds to the antifase oscillatory 

domains stabilized by the closure condition of the Poincaré–Perelman manifold. Observed galactic 

rotation curves arise naturally from the resonance balance enforced by π*. 

- Black Holes: Singularities vanish in this picture. The “center” of a BH is not a point of infinite 

density, but the oscillatory nucleus of a closed manifold, topologically equivalent to S³. Event 

horizons are phase-transition boundaries, not metaphysical ruptures in space-time. 

5.4. Synthesis: Topology Meets Physics 
By embedding Poincaré–Perelman topology within the NMSI oscillatory framework, two major 

cosmological problems are resolved without metaphysical assumptions: 

1. Dark Matter is redefined as antifase oscillatory stabilization. 

2. Black Holes are redefined as coherent closed manifolds, not singularities. 

 

The unifying mathematical tool is π*, the resonance constant ensuring closure and stability across 

scales. 

Chapter 6 – Testable and Falsifiable Predictions 
A rigorous scientific framework must not only provide elegant mathematical coherence, but also 

generate predictions that can be tested, potentially falsified, and compared with empirical data. The 



Poincaré–Perelman_NMSI_π* model makes several such predictions that distinguish it from the 

Standard Model cosmology and from exotic particle hypotheses. 

6.1 Galactic Rotation Curves without Exotic Dark Matter 
Prediction: The flatness of galactic rotation curves can be explained entirely by oscillatory 

antiphase dynamics of baryonic matter, without invoking any exotic “dark matter particles.” 

Method of Testing: 

- Reconstruct galactic mass distributions using high-resolution baryonic tracers (gas, dust, stellar 

populations). 

- Model the phase–antiphase oscillations as a topological resonance, and compare predicted 

velocity profiles with observed curves. 

- Falsification Criterion: If discrepancies remain that cannot be accounted for by oscillatory 

baryonic models, the framework would be weakened. 

6.2 Black Hole Cores without Singularities 
Prediction: Black holes are not singularities of infinite density, but phase-shifted baryonic nuclei 

stabilized through oscillatory topology. The event horizon is a phase boundary, not a point of 

physical divergence. 

Method of Testing: 

- Gravitational waveforms from LIGO/Virgo/KAGRA should show resonance features (phase-delay 

oscillations) inconsistent with true singularities. 

- JWST and EHT (Event Horizon Telescope) should reveal coherent structures near black hole 

centers rather than chaotic collapse. 

- Falsification Criterion: Evidence of genuine singular densities or horizon collapse beyond 

oscillatory modeling would invalidate the claim. 

6.3 π* in Fundamental Couplings 

Prediction: The corrected discrete ratio π* = 4/√ϕ (where ϕ is the golden ratio) manifests in the 

structure of fundamental couplings such as the fine-structure constant α. 

Method of Testing: 

Derive α via discrete π* embedding: 

 

    α = (ϕ^4 Ξ(f★)) / (8 O*) 

    O* = ϕ^(-3/2) π*^(-3/2) (2π*)^4 

 

Compare with high-precision laboratory measurements of α (to parts in 10^12). 

Falsification Criterion: If π*–based derivations systematically diverge from the observed constant, 

the model would be refuted. 



6.4 Large-Scale Structure Alignments 
Prediction: Oscillatory topology implies preferred angular correlations (≈30° offsets) in galaxy 

cluster alignments, consistent with phase–antiphase geometry rather than isotropic expansion. 

Method of Testing: 

- Analyze upcoming Euclid and Vera Rubin LSST surveys for non-random large-scale angular 

offsets. 

- Falsification Criterion: If distributions remain statistically isotropic across scales, the prediction 

fails. 

6.5 Constraint 
The strength of the framework lies not in speculative claims, but in constrained, falsifiable 

predictions. Each of the above is testable within the next decade, through existing or near-future 

observational capabilities. 

Chapter 7 – Conclusions 
 

The framework Poincaré–Perelman_NMSI_π* offers a unified reinterpretation of three of the most 

controversial problems in contemporary physics and cosmology: 

 

1. Dark Matter (DM): 

   Within the NMSI framework, DM is not treated as an exotic, yet-undiscovered particle, but as the 

antiphase oscillatory complement of baryonic matter. Its gravitational effects arise naturally from 

the oscillatory balance of baryonic infobits in subquantum space. This removes the need for 

hypothetical new particles while preserving all observed gravitational anomalies (e.g., galactic 

rotation curves). 

 

2. Black Holes (BH): 

   Building on Perelman’s resolution of the Poincaré conjecture, the framework eliminates the 

concept of singularities. Instead, BHs are interpreted as oscillatory phase nodes in which 

information and mass enter antifase states relative to baryonic matter. This not only resolves the 

singularity paradox but also connects black hole thermodynamics to global oscillatory logic. 

 

3. The π* constant: 

   Introducing π* = 4/√Φ (where Φ is the golden ratio) bridges continuous and discrete geometry. 

π* appears as a resonance invariant in cyclic structures, embedding circle geometry into the 

oscillatory-symbolic field. Its role in coupling constants (such as the fine structure constant α) 

provides a path toward testable predictions that distinguish this framework from standard 

cosmology. 

 

Implications 



- Theoretical: 

  The model provides a synthesis between topology (Poincaré–Perelman), discrete–continuous 

geometry (π vs. π*), and subquantum oscillatory mechanics (NMSI). It suggests that many long-

standing paradoxes cosmic acceleration, singularities, DM detection failures are artifacts of 

incorrect assumptions, not failures of physics. 

 

- Observational: 

  Future measurements of galactic rotation, precision spectroscopy, and JWST/ELT surveys of 

galactic nuclei can directly test these claims. The role of π* in coupling constants suggests possible 

anomalies in high-precision QED/QCD measurements that would support the framework. 

 

Conclusion 

The Poincaré–Perelman_NMSI_π* framework dissolves the apparent need for Dark Matter as exotic 

particles and for Black Holes as singularities, while introducing a new invariant constant π* that 

links geometry, oscillation, and physics of fundamental couplings. 

 

In doing so, it provides a coherent, falsifiable, and predictive alternative to the dominant 

cosmological paradigm, staying faithful to the principle that physics must not only predict 

outcomes, but also reveal the essence of reality. 
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