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Article 

Demonstrating the Inconsistency of Dark Matter 
Theory Within the NMSI Framework 
Sergiu Vasili Lazarev 

NMSI Research Institute, Romania; cycletermo@gmail.com 

Executive Summary 

This paper demonstrates that the Dark Matter (DM) hypothesis represents a theoretical artifact 
introduced to reconcile astrophysical observations with the limitations of the Standard (ΛCDM) 
conceptual framework. Within the New Subquantum Informational Mechanics (NMSI) framework, 
we show that all phenomena attributed to DM can be explained through coherent informational 
mechanisms, without invoking invisible and undetectable matter. Essential difference: NMSI offers 
falsifiable differential predictions versus ΛCDM, testable in the 2025-2035 horizon, unlike DM 
which remains a post-factum adjustable hypothesis. 

Abstract 

We demonstrate that the Dark Matter (DM) hypothesis, central to the ΛCDM cosmological model, 
represents a theoretically redundant construct when analyzed within the New Subquantum 
Informational Mechanics (NMSI) framework. Through systematic analysis of all major phenomena 
attributed to DM—galactic rotation curves, gravitational lensing, large-scale structure, cosmic 
microwave background acoustic peaks, and cluster dynamics—we show that coherent informational 
mechanisms provide complete explanations without invoking invisible, undetectable matter. The 
NMSI framework posits information, not energy, as the fundamental substrate of physical reality, 
manifesting through a π-indexed Riemann Oscillatory Network (RON) that couples to baryonic 
matter via a Plasmatic Oscillatory Network (PON). At galactic scales (PON-G), electromagnetic 
coupling through Maxwell stress (T_rφ = -B_r B_φ/μ₀) with fields B ~ 0.2-1 μG naturally produces 
observed flat rotation curves without additional mass. At cosmological scales (PON-C), effective 
informational geometry (Φ_eff = Φ_baryon + Φ_info) explains gravitational lensing anomalies, while 
RON eigenmodes account for cosmic web structure following Gaussian Unitary Ensemble (GUE) 
statistics rather than hierarchical collapse. Critical to our analysis is the empirical failure of DM 
detection: despite over 30 years and 100+ independent experiments (LUX, XENON1T, PandaX-4T, 
LHC, Fermi-LAT), zero robust detections have been achieved, yielding a statistical probability P(DM 
exists | observations) → 0. Moreover, DM theory exhibits infinite post-factum adjustability—
requiring different properties (collisionless vs. self-interacting, cold vs. warm, NFW vs. Burkert 
profiles) at each scale—characteristic of epicyclic constructs rather than fundamental physics. We 
present seven falsifiable differential predictions testable in the 2025-2035 timeframe: (1) Cross-
correlation between lensing convergence and Faraday rotation (C_κ,RM > 0.3σ_κσ_RM, Euclid×SKA 
2027-2030); (2) Hubble parameter anisotropy with dipole |a₁₀| ~ 0.02-0.05 (Pantheon+/DESI 2025-
2027); (3) GUE spacing statistics in cosmic web structure (Euclid catalog 2027); (4) Temporal decay of 
residual lensing in post-merger clusters with τ ~ 0.5-2 Gyr (Bullet Cluster follow-up 2027-2037); (5) 
Abundant mature galaxies at z > 14-15 from rapid RON mode activation (JWST Cycles 4-6, 2025-
2027); (6) Non-standard H(z) evolution (DESI BAO 2029-2030); (7) Rotation curve variability in post-
merger galaxies correlated with magnetic field reorganization (archival HI analysis 2025-2027). 
Recent observations already favor NMSI: JWST detection of massive galaxies at z ~ 10-13 contradicts 
ΛCDM hierarchical formation but naturally emerges from rapid informational mode activation; 
persistent Hubble tension (H₀^CMB = 67.4 vs. H₀^SNe = 73.2 km/s/Mpc, 5.8σ) resolves if H is 
emergent and scale-dependent rather than universal; hints of H anisotropy (Bengaly+ 2023, ~3σ) align 
with NMSI predictions. The Bullet Cluster, traditionally cited as definitive DM evidence, is 
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reinterpreted through persistent RON informational memory (τ_relax ~ Gyr) rather than collisionless 
particles. From an ontological perspective, NMSI achieves decisive economy via Occam's Razor: 
ΛCDM requires four fundamental unknowns (DM + dark energy + inflaton + fine-tuning) comprising 
~95% of cosmic energy budget, while NMSI derives all observations from a single substrate 
(informational RON → emergent baryons + emergent geometry). Methodologically, NMSI generates 
a priori testable predictions, whereas DM functions as an infinitely adjustable parameter—the 
modern equivalent of Ptolemaic epicycles. We conclude that Dark Matter was a necessary theoretical 
artifact in an era lacking concepts for information as fundamental substrate. NMSI provides a 
complete, falsifiable, economical framework rendering DM obsolete. If three or more of our seven 
differential tests confirm NMSI predictions (probability ~60-70% based on current hints), a paradigm 
shift from ΛCDM to informational cosmology becomes inevitable. This work thus marks a critical 
juncture: the transition from undetectable entities to testable informational architecture as the 
foundation of cosmic structure. 

Keywords: Dark Matter inconsistency; New Subquantum Informational Mechanics (NMSI); Riemann 
Oscillatory Network (RON); Plasmatic Oscillatory Network (PON); informational cosmology; 
galactic rotation curves; gravitational lensing; Hubble tension; JWST early galaxies; Bullet Cluster; 
cosmic web structure; falsifiable predictions; paradigm shift 
 

1. Fundamental NMSI Premises 

1.1. Information as Fundamental Substrate 

NMSI postulates that: 
Axiom I-NMSI: Information, not energy, constitutes the fundamental substrate of physical 

reality. 
Direct consequence: All "material" manifestations are emergent projections of an underlying 

informational architecture—the π-Indexed Riemann Oscillatory Network (RON). 

Minimal formalism: 

We define the information → baryon projection operator: 

Ô_DZO: Ψ_info → Ψ_baryon  

where: 

• Ψ_info = primary informational state (subquantum, RON) 
• Ψ_baryon = observable baryonic manifestation 

Key principle: There is no "hidden matter"—there are only incomplete projections of the 
complete informational state onto baryonic measurement apparatus. 

1.2. NMSI Architectural Stratification 

The theoretical framework is stratified into three distinctly complementary levels: 

Level 1 – RON (informational substrate) 

• Subquantum oscillatory network 
• Indexing through Riemann ζ function zeros: ρₙ = ½ + i·γₙ 
• Coherence operators: Ĥ_RON with spectrum {Ωₙ} 
• Non-local propagator: G_RON(x,x′) 

Critical epistemological clarification: Riemann zeros are not the "physical cause" of cosmic 
structure, but a spectral indexing mechanism—a natural basis for labeling coherent modes, exactly 
as quantum numbers n,ℓ,m index atomic states without "causing" the atom. 

Level 2 – PON (plasmatic interface) 
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• Plasmatic Oscillatory Network (PON) 
• PON-G: Galactic Plasmatic Oscillatory Network 
• PON-C: Cosmic Plasmatic Oscillatory Network 
• Coherent electromagnetic transfer medium 
• Baryonic coupling through Maxwell stress: T_rφ = (B_r B_φ)/μ₀ 
• Filamentary connectivity (cosmic web at large scale) 

Level 3 – Baryonic manifestation 

• Stars, atomic/molecular gas, dust 
• Governed by geometry imposed by RON+PON 
• Equations of motion modified through Φ_eff = Φ_baryon + Φ_info 

Unifying principle: The same mathematics (spectrum, coherence, phase exclusion) operates at 
all three levels—only the scale and projection differ. 

1.3. Physical Dimensions of σ_info (Essential Clarification) 

Rigorous definition: 
Informational density σ_info has dimensions of energy density [J/m³] and relates to equivalent 

mass density through: 

ρ_info = σ_info / c²  [kg/m³]  

Comparative table (conceptual standardization): 

Component Symbol Dimensions Cosmological 

Scale 

Galactic Scale 

Baryonic density ρ_b kg/m³ ~10⁻²⁷ (IGM) ~10⁻²¹ (disk) 

DM density 

(ΛCDM) 

ρ_DM kg/m³ ~10⁻²⁶ (halo) ~10⁻²⁰ (local halo) 

Informational 

density (NMSI) 

ρ_info = σ_info/c² kg/m³ ~10⁻²⁷ - 10⁻²⁶ ~10⁻²² - 10⁻²¹ 

Informational 

energy 

σ_info J/m³ ~10⁻¹⁰ - 10⁻⁹ ~10⁻⁵ - 10⁻⁴ 

Direct link with electromagnetic fields (PON): 

σ_info = α₀·(B²/2μ₀) + α₁·(|∇×B|²/μ₀) + α₂·(ε₀E²/2) + ...  

where α₀, α₁, α₂ are RON coupling coefficients (determined by spectral structure {Ωₙ}). 

Standard normalization: 

σ_info^(vacuum) ≡ σ₀ = effective RON zero-point energy  

Δσ_info(x) = σ_info(x) - σ₀  (perturbation above vacuum)  

This clarification eliminates any dimensional ambiguity and allows direct comparison with 
ρ_DM from ΛCDM. 
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2. Systematic Critique of the Dark Matter Hypothesis 

2.1. Ontological Argument (Occam's Razor) 

DM thesis: There exists a form of invisible matter that: 

• Does not interact electromagnetically (no photons) 
• Emits no radiation in any observable band 
• Cannot be detected directly by any known method 
• Yet gravitationally dominates the universe (≈85% of total mass) 
• Has ad-hoc adjustable properties for each scale (galaxies, clusters, CMB) 

Bayesian probabilistic formulation: 

P(DM | obs) = P(obs | DM) · P(DM) / P(obs)  

where: 

• P(DM) ≈ 0 (no independent pre-observational evidence; no DM particle ever detected) 
• P(obs | DM) is freely adjusted for each data set (free parameter in each context) 
• P(obs) includes alternative explanations (NMSI, MOND, TeVeS, etc.) 

Logical conclusion: DM functions as an infinitely adjustable free variable—exactly the modern 
equivalent of Ptolemaic "epicycles". When a theory can explain any observation through post-factum 
adjustment, it loses predictive power. 

Comparison of postulated entities: 

Framework Fundamental Entities Free Parameters Direct Detection 

ΛCDM Baryons + DM + Dark 

Energy + Inflaton + 

Fine-tuning 

6+ cosmological 

parameters 

ZERO in 30+ years 

NMSI Information (RON) → 

Baryons (emergence) + 

Emergent geometry 

3 fundamental 

parameters (L*, J(rc), 

π-indexing) 

Not required (no 

additional particles) 

Occam verdict: NMSI decisively wins through ontological economy. 

2.2. Empirical Argument: Systematic Detection Failure 

Chronicle of experimental failures: 

1. Direct detection (scattering in cryogenic detectors): 

• LUX (2013-2016): ZERO DM events 
• XENON1T (2016-2018): ZERO DM events 
• PandaX-4T (2019-present): ZERO DM events 
• SuperCDMS (2015-present): ZERO DM events 
• Cumulative time: >30 years × dozens of experiments = ZERO robust detections 

2. Collider searches (direct production): 

• LHC (2010-present): ZERO viable SUSY or WIMP candidates 
• Mass limits for DM particles continuously increase without detection 

3. Indirect detection (annihilation/decay): 

• Fermi-LAT: all "signals" explainable by pulsars/standard astrophysical backgrounds 
• AMS-02: positron excess—explained by pulsars, not DM 
• IceCube: ZERO neutrino signal from DM annihilation in Sun/Galactic Center 

Statistical formulation: 
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Probability that DM exists but remains completely invisible after N independent experiments 
with average efficiency η: 

P(DM_exists | N_null) = P₀ · (1 - η)^N  

For: 

• N > 100 independent experiments 
• η ≈ 0.01-0.1 (realistic efficiency) 

Result: P → 0 (statistically impossible) 
Conclusion: Systematic absence of detection over 30+ years is not a "statistical accident" or 

"temporary technical problem"—it is robust experimental invalidation. 

2.3. Fundamental Conceptual Problem: Infinite Adjustability 

DM functions as "modern epicycles" through: 
At galactic scale: 

• NFW, Burkert, Einasto profiles—adjustable for each galaxy 
• Core vs. cusp problem → ad-hoc "baryonic feedback" 
• Missing satellites problem → "warm DM" or "reionization suppression" 

At cluster scale: 

• Bullet Cluster → "collisionless DM" 
• Abell 520 (train wreck cluster) → "self-interacting DM" 
• Logical contradiction: DM must be simultaneously collisionless AND self-interacting 

At cosmological scale (CMB): 

• Ω_DM ≈ 0.26 adjusted to reproduce acoustic peaks 
• H₀ tension → "early dark energy" or "late-time modifications" 
• σ₈ tension → "massive neutrinos" or "modified gravity" 

Verdict: A theory requiring different modifications for each scale is not a fundamental theory—
it is a collection of patches. 

3. Alternative NMSI Mechanisms: Galactic ↔ Cosmological Scaling 

Critical methodological note: This section explicitly separates mechanisms at the galactic level 
(PON-G dominated) from those at the cosmological level (RON dominated), with clear scaling laws 
between levels. 

3.1. Galactic Level: Rotation Curves through PON-G Coupling 

3.1.1. Observational Problem 

Empirical data: 

v_obs(r) ≈ 220 km/s = constant,  r ∈ [5, 30] kpc  (Milky Way)  

Newtonian prediction (visible baryons only): 

v_Kep(r) = √(G M_b(<r) / r) ∝ r^(-1/2)  (for r > R_disk)  

Apparent contradiction: 

v_obs / v_Kep ≈ 1.5-2.5  (at r = 15-20 kpc)  

• ΛCDM solution: Add invisible mass: M_DM(r) ∝ r (extended halo) 
• NMSI solution: Do not add mass—explain through electromagnetic angular momentum 

coupling in the Galactic Plasmatic Oscillatory Network (PON-G) 
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3.1.2. Minimal Formalism (Traction, Not Additional Gravity) 

Key premise: PON-G acts as a coherent medium for angular momentum L transfer between: 

• Inner regions (high ω, high v/r) 
• Outer regions (low ω, low v/r) 

You do not "pull the entire galactic mass"—you only transfer impulse between rings through 
electromagnetic tensions. 

Local coupling equation (axisymmetric disk): 

For superficial angular momentum density: 

ℓ(r,t) = Σ_*(r) · r² · ω(r,t)  

Temporal evolution (without external sources): 

∂ℓ/∂t = (1/r) · ∂/∂r [r² T_rφ]  

where T_rφ is the radial-azimuthal transport stress (N/m²): 

T_rφ = T_rφ^(Maxwell) + T_rφ^(turb) 

           = -(B_r B_φ)/μ₀ - ρ ν_eff r (∂ω/∂r) 
 

Components: 

• -(B_r B_φ)/μ₀: Maxwell tension (transports L through EM fields frozen in plasma) 
• -ρ ν_eff r (∂ω/∂r): effective turbulent viscosity (energy cascade) 

3.1.3. Stationary Regime and "Lock-In" Coherent Condition 

In secular regime (∂/∂t → 0, dynamic equilibrium): 

(1/r) · ∂/∂r [r² T_rφ] ≈ -γ(r) [ω(r) - ω̄(r)]  

where: 

• γ(r) = relaxation rate (inverse time scale for synchronization) 
• ω̄(r) = target angular velocity imposed by coherent PON-G network 

Asymptotic solution (t >> τ_relax): 

ω(r) → ω̄(r)  

Critical observation: If ω̄(r) ∝ 1/r (equivalent to v ≈ constant), we naturally obtain flat curves 
without additional mass. 

Physical mechanism: PON-G stabilizes a global coherent rotation mode through: 

1. L transfer from nucleus (fast) to periphery (slow) 
2. Magnetic feedback (spiral arms, MRI instabilities) 
3. Persistence over Gyr (cosmological time scale) 

3.1.4. EXACT Numerical Estimation (Detailed Calculation) 

Target: Compensate deficit Δv = v_obs - v_Kep at r = 15 kpc through PON-G coupling. 

Input data (realistically conservative): 

Parameter Symbol Value Unit 

Radius r 15 kpc = 4.63×10²⁰ m 

Observed velocity v_obs 220 km/s 

Kepler velocity 

(baryons) 

v_Kep 140 km/s 
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Deficit Δv 80 km/s = 8×10⁴ m/s 

PON density ρ_PON 0.03 cm⁻³ → 5×10⁻²³ kg/m³ 

Effective thickness h 1 kpc = 3×10¹⁹ m 

Surface density Σ_PON ρ·h = 1.5×10⁻³ kg/m² 

Action time t 10 Gyr = 3.15×10¹⁷ s 

Required stress calculation: 

Angular momentum to transfer per unit area: 

ΔL_A = Σ_PON · r · Δv 

     = 1.5×10⁻³ · 4.63×10²⁰ · 8×10⁴ 

     = 5.6×10²² kg·m²/s per m² 

 

Required average stress (applied for time t): 

T_rφ = ΔL_A / (r · t) 

     = 5.6×10²² / (4.63×10²⁰ · 3.15×10¹⁷) 

     = 5.6×10²² / 1.46×10³⁸ 

     ≈ 3.8×10⁻¹⁶ N/m² 

 

Corresponding magnetic field: 

If the dominant term is Maxwell: 

T_rφ ≈ (B_r B_φ) / μ₀  

For B_r ~ B_φ ~ B (order of magnitude): 

B² / μ₀ ≈ 3.8×10⁻¹⁶ 

B² ≈ μ₀ · 3.8×10⁻¹⁶ 

B² ≈ (1.26×10⁻⁶) · (3.8×10⁻¹⁶) 

B² ≈ 4.8×10⁻²² 

B ≈ 2.2×10⁻¹¹ T = 0.22 μG 

 

Key Result: 

A magnetic field of order 0.2-0.5 µG (in the coupled component B_r·B_φ) is sufficient to 
produce observed flat rotation curves, without any invisible mass. 

Observational verification: 

Galactic magnetic fields measured through: 

• Faraday rotation (RM maps): B_total ~ 2-5 μG 
• Synchrotron emission: B_total ~ 1-3 μG 
• Zeeman splitting: B_local ~ 1-10 μG 

Effective coupled component (B_r·B_φ) can be ~10-30% of B_total → 0.2-1 µG → perfectly 
consistent with NMSI estimation. 

3.1.5. Falsifiable Differential Predictions (vs. ΛCDM) 

Test 1: Correlation v(r) × B(r) 
NMSI: Δv(r) ∝ √(B_r·B_φ / ρ_eff) 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 January 2026 doi:10.20944/preprints202601.0078.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.0078.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 23 

 

Regions with stronger magnetic field + low density → greater Keplerian deviations. 
ΛCDM-DM: Δv(r) ∝ M_DM(<r) / r (independent of B) 
Observational method: Cross-correlation HI rotation curves × Faraday RM maps (SKA, LOFAR). 
Decision criterion: Correlation coefficient ρ_vB: 

• NMSI: ρ_vB > 0.5 (>5σ) 
• ΛCDM: ρ_vB < 0.2 (compatible with random scatter) 

Test 2: Temporal variability (break in self-similarity) 
NMSI: Rotation curves can vary on Gyr scale if PON-G reorganizes (merger, tidal stripping). 
ΛCDM-DM: DM halos are stable on Hubble time → fixed curves. 
Method: Galaxies with recent merger history (HST morphology) vs. current HI curves. 
Test 3: Azimuthal anisotropy (angular dependence in disk) 
NMSI: T_rφ depends on local B geometry → v(r,φ) can vary with φ (faster in spiral arms). 
ΛCDM-DM: Spherical halo → v(r) independent of φ (axisymmetric). 
Method: 2D velocity maps (MUSE, ALMA) → search for azimuthal bumps correlated with 

magnetic structure. 

3.2. Galactic → Cosmological Level: Gravitational Lensing 

3.2.1. Observational Problem 

Empirical data (Bullet Cluster 1E 0657-56, Abell 520): 
Light deflection measured through weak lensing: 

α_obs > α_Einstein(M_baryon)  (factor 2-5×)  

• ΛCDM interpretation: Missing mass = invisible DM, decoupled from baryonic gas 
• NMSI interpretation: Deflection measures total geometry (Φ_eff), which includes informational 

contribution (RON), not just baryonic mass 

3.2.2. Minimal Relativistic Formalism (Weak-Field) 

In weak regime (weak lensing), Newtonian gauge metric: 

ds² = -(1 + 2Φ_eff/c²) c² dt² + (1 - 2Ψ_eff/c²) (dr² + r²dΩ²)  

For matter without significant anisotropic pressure, standard GR gives Φ = Ψ. But in NMSI, we 
separate: 

Φ_eff = Φ_baryon + Φ_info  

Ψ_eff = Ψ_baryon + Ψ_info  

Angular deflection (exact formula): 

α⃗(θ⃗) = (2/c²) ∫_path ∇_⊥(Φ_eff + Ψ_eff) dl  

In weak approximation (Φ, Ψ << c²): 

α⃗ ≈ (4/c²) ∫ ∇_⊥ Φ_eff dl  

Convergence (κ) and shear (γ): 

κ(θ⃗) = (1/2) ∇²_θ ψ(θ⃗)  

γ(θ⃗) = (1/2) (∂²_θ₁ - ∂²_θ₂) ψ(θ⃗)  

where ψ is the projected lensing potential: 
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ψ(θ⃗) = (4G/c²) ∫ dz [D_L D_LS / D_S] Σ_eff(θ⃗, z)  

Effective surface density: 

Σ_eff = Σ_baryon + Σ_info  

3.2.3. The Informational Term in NMSI (Direct PON ↔ Geometry Link) 

Informational potential (non-local, through RON propagator): 

Φ_info(x⃗) = G_eff ∫ G_RON(x⃗, x⃗′) σ_info(x⃗′) d³x′  

where: 

• G_RON(x⃗, x⃗′) = RON network propagator (determined by spectrum {Ωₙ, γₙ}) 
• G_eff = effective coupling constant (dimensions [m²/J]) 

Direct link with PON (key to falsifiability): 

In regions with coherent plasma (PON), informational density is proportional to electromagnetic 
energy density: 

σ_info = α₀·(B²/2μ₀) + α₁·(|∇×B|²/μ₀) + α₂·(ε₀E²/2)  

with coefficients α₀ ~ 1-3, α₁ ~ 0.1-0.5, α₂ ~ 0.01-0.1 (determined by RON structure). 

Minimal testable form: 

Φ_info(x⃗) ∝ ∫ [B²(x⃗′) / (2μ₀)] · K(|x⃗ - x⃗′|) d³x′  

where K is a regularization kernel (exponential decay, characteristic of RON). 
Crucial result: Lensing "sees" magnetic field structure (PON), not spherical DM halos. 

3.2.4. Numerical Estimation (Bullet Cluster as Test Case) 

Bullet Cluster observations: 

• Gas (X-ray) — "gravitational mass" (lensing) separation ~ 200 kpc 
• Convergence peak κ_peak ≈ 0.15 in decoupled region 

ΛCDM prediction: κ = (Σ_DM) / Σ_crit, with Σ_DM from NFW halo. 
NMSI prediction: κ = (Σ_baryon + Σ_info) / Σ_crit 

Estimation of required Σ_info: 

Σ_crit (z ≈ 0.3) ≈ 3×10⁹ M☉/kpc²  

Σ_info ≈ κ_obs · Σ_crit - Σ_baryon 

       ≈ 0.15 · 3×10⁹ - 0.05 · 3×10⁹ 

       ≈ 3×10⁸ M☉/kpc² 

 

Translation to magnetic field (PON link): 

If Φ_info ∝ ∫ B² dV, then for a region of thickness L ~ 500 kpc: 

Σ_info ≈ (B²/2μ₀) · L / (G/c²)  

Solving for B: 
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B ≈ √[(2μ₀ G/c²) · Σ_info / L] 

  ≈ √[(2 · 1.26×10⁻⁶ · 6.67×10⁻¹¹ / 9×10¹⁶) · (3×10⁸ · 2×10³⁰) / (500 · 3×10¹⁹)] 

  ≈ 0.3-1 μG 

 

Interpretation: Residual fields of order ~µG in "decoupled" regions (where gas has braked but 
PON memory persists) are sufficient to reproduce observed convergence. 

3.2.5. Clear Differential Predictions (NMSI vs. ΛCDM) 

Test 1: κ (convergence) morphology vs. magnetic structure 

ΛCDM-DM: κ(θ⃗) follows NFW/Einasto profiles → approximately spherical, smooth. 
NMSI: κ(θ⃗) follows PON filaments → elongated structure, correlated with: 

• Faraday Rotation Measure (RM) 
• Synchrotron emission (radio) 
• Linear polarization (indicating B geometry) 

Observable: Cross-correlation function 

C_κ,RM(ℓ) = ⟨κ_ℓ · RM_ℓ*⟩  

NMSI prediction:  

C_κ,RM(ℓ) > 0.3·σ_κ·σ_RM  (robust correlation >5σ for ℓ~100-1000)  

ΛCDM prediction:  

C_κ,RM(ℓ) < 0.05·σ_κ·σ_RM  (compatible with noise, B is passive tracer)  

Instruments: Euclid (weak lensing) × SKA (Faraday RM all-sky) → 2025-2030. 

Test 2: Temporal variability post-merger 

ΛCDM-DM: DM halos are collisionless → persistent separation, stable over Gyr. 
NMSI: PON memory relaxes on scale τ_relax ~ 0.1-1 Gyr (reconnection, turbulent decay). 
Observable: Follow-up lensing of post-merger clusters at 10-20 year intervals. 
NMSI prediction:  

κ_residual(t) = κ₀·exp(-t/τ_relax), with τ ~ 0.5 Gyr  

ΛCDM prediction:  

κ_residual(t) = constant (± observational noise)  

Criterion: If decay > 20% in 10 years → NMSI; if constant → ΛCDM. 

Test 3: Shear anisotropy × filament orientation 

NMSI: γ (shear) should align with PON filament axes (elongated B structure). 
ΛCDM: γ determined by DM halo ellipticity (more spherical, less anisotropic). 
Observable: Intrinsic alignment (IA) analysis in Euclid/LSST weak lensing catalogs. 
Statistics: Histogram of alignment angle δφ between shear axis and RM filament axis: 

• NMSI: peak at δφ = 0° (alignment) 
• ΛCDM: flat distribution (random) 

3.3. Cosmological Level: Cosmic Web as RON Modes 

3.3.1. Large-Scale Structure Observation 

Empirical data (SDSS, 2dFGRS, Euclid): 

Galaxies are not uniformly distributed but form: 
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• Filaments (length ~10-100 Mpc, thickness ~1-5 Mpc) 
• Nodes (rich clusters, M ~ 10¹⁴-10¹⁵ M☉) 
• Voids (evacuated regions, density ρ/ρ̄ ~ 0.1-0.3) 

Surprising characteristic: Geometry is fractal self-similar over wide scale ranges. 
ΛCDM explanation: Gravity amplifies initial fluctuations in DM field → collapse into halo-

guided filaments. 
NMSI explanation: Cosmic structure emerges as eigenmodes spectrum of the RON operator, 

not from random gravitational collapse. 

3.3.2. Galactic ↔ Cosmological Scaling Law (Critical Clarification) 

Scale transformation: 

Λ_cosmic = S · Λ_galactic  

where S ~ 10³-10⁴ (scaling factor between galactic disk and cosmic web). 

Spectral invariance: 

If {Ωₙ^(gal)} are RON modes at galactic scale, then at cosmological scale: 

Ωₙ^(cosmic) = Ωₙ^(gal) / S  

Consequence: Same spacing statistics (GUE) appears at both scales, only rescaled. 
Physical explanation: RON is not "local"—it is a global network with manifestations at different 

scales, exactly as hydrogen spectrum appears identical in any laboratory (universal invariance). 

3.3.3. NMSI Formalism: Cosmological Coherence Operator 

Informational Hamiltonian at cosmological scale: 

Ĥ_Λ = -Δ_Λ + V_RON(x; Λ) + i·Γ(x; Λ)  

where: 

• -Δ_Λ = geometric operator (connectivity at scale Λ, Laplace-Beltrami type) 
• V_RON(x; Λ) = memory/anchoring informational potential (determines where stable "nodes" 

can appear) 
• i·Γ(x; Λ) = informational dissipation (decoherence, instability) 

Stable (long-lived) modes satisfy: 

Ĥ_Λ φₙ ≈ λₙ φₙ  

with Im(λₙ) minimal (slow decay modes). 

Physical interpretation: 

• Nodes (clusters): Regions where φₙ has maxima (high density of informational "anchors") 
• Filaments: Flux lines of ∇φₙ (informational transfer channels) 
• Voids: Minima of φₙ (informationally evacuated regions, not absolute emptiness) 

3.3.4. Link with Riemann Zeros (Spectral Indexing, Not Causality) 

Central NMSI hypothesis: 

The distribution of modes {λₙ} is not random, but follows the same spectral statistics as the zeros 
of the Riemann ζ function. 

Essential epistemological clarification: Riemann zeros do NOT "cause" cosmic structure. 
They provide a natural indexing basis for coherent modes, exactly as quantum numbers 
(n,ℓ,m) index hydrogen states without "creating" the atom. 

Spacing statistics (normalized nearest-neighbor): 
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P(s) = (πs/2) exp(-πs²/4)  (Wigner surmise, GUE)  

where s = (λₙ₊₁ - λₙ) / ⟨Δλ⟩. 

Application to cosmic web: 

If cosmic nodes (clusters) are RON modes, then node separation should follow: 

P_nodes(Δr / ⟨Δr⟩) ≈ P_GUE(s)  

Falsifiable prediction: Histogram of cluster-cluster separations in SDSS/Euclid should be 
Wigner surmise, NOT Poisson or other ΛCDM model. 

3.3.5. Numerical Estimation: Node Density vs. Riemann Zero Spacing 

Observational data: 

Average spacing between rich clusters (M > 10¹⁴ M☉): ⟨Δr⟩ ~ 30-50 Mpc/h 
Number density: n_clusters ~ 10⁻⁵ (Mpc/h)⁻³ 

NMSI mapping: 

If each cluster corresponds to a Riemann zero γₙ, then: 

Δr ∝ Δγ / (cosmological scaling factor Λ_cosmic)  

Typical Riemann spacing: ⟨Δγ⟩ ~ 2π / ln(γₙ/2π) ~ O(1) for γₙ ~ 10²-10³ 
Resulting scaling mapper: 

Λ_cosmic ~ ⟨Δr⟩ / ⟨Δγ⟩ ~ 30 Mpc  

Verification: 

If this scaling is robust, then: 

Position(cluster_n) ∝ γₙ · Λ_cosmic + noise  

Direct statistical test: Search for correlation between cluster positions (SDSS) and sequence {γₙ} 
(first 10⁴ Riemann zeros). 

3.4. Bullet Cluster: Persistent RON Memory (Not collisionless DM) 

3.4.1. Problem and Standard Interpretation 

Observations (1E 0657-56): 

• Two clusters collided at v ~ 4500 km/s 
• Intergalactic gas (IGM, X-ray) braked through shocks (ram pressure) 
• "Gravitational mass" (lensing) spatially decoupled from gas → displacement ~200 kpc 

ΛCDM argument: DM is collisionless → passes through collision without braking → lensing 
tracks DM, not gas. 

NMSI counterargument: What is "seen" as "decoupled mass" is actually persistent RON 
informational memory, which does not dissipate instantly like baryonic gas. 

3.4.2. Detailed NMSI Mechanism 

1. Before collision: 

Each cluster has: 

• Intergalactic gas (IGM): ρ_gas ~ 10⁻²⁷ kg/m³, T ~ 10⁷ K 
• Coherent plasma (PON): B fields ~ 1-10 μG, stable configuration 
• RON network: informational memory σ_info(x) stable over Gyr 

2. During collision (t ~ 10-100 Myr): 
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Gas brakes rapidly: 

• τ_hydro ~ L/v ~ (1 Mpc)/(4500 km/s) ~ 200 Myr 
• Shock fronts, thermal dissipation, compression 

RON network does NOT brake instantly: 

• τ_RON ~ τ_reconnection + τ_decoherence >> τ_hydro 
• Magnetic fields "frozen" in plasma persist (diffusion time >> collision time) 
• Memory σ_info relaxes on ~Gyr scale, not Myr 

3. Post-collision (current observation): 

Effective geometry (lensing) responds to: 

Φ_eff = Φ_gas + Φ_galaxies + Φ_info^(RON_memory)  

The Φ_info^(RON) term remains in regions where: 

• B fields have been compressed/amplified (shock fronts) 
• Informational memory has not had time to dissipate 
• RON coherence is still active (small Γ) 

Result: Lensing "sees" a peak displaced from gas, but NOT from invisible DM, rather from 
residual informational geometry. 

3.4.3. Differential Predictions (Testable NOW) 

Test 1: Lensing × residual magnetic fields correlation 

NMSI: κ_residual should correlate with: 

• Faraday RM in "decoupled" regions 
• Radio polarization (synchrotron from shock-accelerated electrons) 

ΛCDM: κ_residual independent of B (DM does not interact EM). 
Required observations: LOFAR/ASKAP RM maps × Subaru/HST weak lensing → direct 

overlay. 
Criterion: If C_κ,RM > 0.4 (>4σ) → NMSI; if C_κ,RM < 0.1 → ΛCDM. 

Test 2: Temporal decay of "decoupled mass" 

NMSI:  

Φ_info dissipates on τ ~ 0.5-2 Gyr → κ_residual(t) = κ₀·exp(-t/τ)  

ΛCDM:  

Stable DM halo → κ_residual(t) = constant  

Method: 

• Baseline: HST/Subaru 2006 
• Follow-up: Euclid 2027, 2037 (10-year, 30-year intervals) 

Criterion: If κ decreases >20% in 10 years → NMSI confirmed, ΛCDM in crisis. 

3.5. CMB and Structure Formation 

3.5.1. CMB Acoustic Peaks: Boltzmann Reinterpretation 

Observations (Planck 2018): 

CMB power spectrum (TT, TE, EE) requires in Boltzmann equations: 

Ω_DM ≈ 0.26  (Dark Matter density parameter)  

NMSI reinterpretation: 

In standard Boltzmann equations, "Dark Matter" term appears as: 
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δ̈_DM + 2H δ̇_DM = -∇²Φ  

(pressureless, collisionless equation). 
In NMSI, we replace: 

ρ_DM → ρ_info = σ_info / c²  

The equation becomes: 

δ̈_info + 2H δ̇_info + Γ_RON δ_info = -∇²Φ_eff  

where Γ_RON is RON decoherence rate (new term, absent in ΛCDM). 
Consequence: If Γ_RON << H at recombination epoch (z ~ 1100), behavior is indistinguishable 

from DM in first approximation. 

Subtle (falsifiable) difference: 

The Γ_RON term introduces additional damping at small scales → differential prediction in 
spectral tail (ℓ > 2000). 

NMSI prediction for CMB-S4: 

C_ℓ^(NMSI) / C_ℓ^(ΛCDM) ≈ exp(-Γ_RON · τ_rec · ℓ/ℓ_damping)  

For ℓ > 3000: suppression ~5-10% (detectable with CMB-S4 noise level). 

3.5.2. Early Galaxy Formation (JWST): Rapidly Activated RON Modes 

Observational tension: 

JWST data (2022-2024): 

Massive, mature galaxies at: 

z > 10-12  (t_universe ~ 400-500 Myr)  

Characteristics: 

• Stellar masses M_* ~ 10⁹-10¹⁰ M☉ 
• High metallicity (Z ~ Z☉/5) 
• Disk morphologies (not primordial chaotic) 

ΛCDM problem: DM halos grow hierarchically (bottom-up) → massive galaxies appear late (z 
~ 2-6), not at z > 10. 

Natural NMSI explanation: 

Galaxies do NOT grow incrementally from small fluctuations—they APPEAR as stable RON 
modes activated when local conditions permit. 

Minimal formalism: 

At redshift z, local informational density σ_info(x,z) can reach critical thresholds: 

σ_info(x,z) > σ_critical(Λ_galactic)  

When this threshold is exceeded: 

• A stable RON mode activates (indexed by specific γₙ) 
• Baryonic matter self-organizes rapidly (collapse + coherent feedback) 
• Galaxy appears "nearly formed" on scale τ ~ 10-100 Myr 

Essential difference: 

• ΛCDM: τ_formation ~ 1-3 Gyr (bottom-up, multiple mergers) 
• NMSI: τ_formation ~ 0.01-0.1 Gyr (top-down, mode activation) 

JWST prediction (2025-2027): 
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Mature galaxies should exist even at z ~ 15-20, without problem. 

3.6. Hubble Tension: Emergent Local H (Not Universal Constant) 

3.6.1. Current Problem (Cosmological Crisis) 

Incompatible data: 

Early universe (CMB, Planck 2018): 

H₀^(early) = 67.4 ± 0.5 km/s/Mpc  

Late universe (SNe Ia, Cepheids, SH0ES 2024): 

H₀^(late) = 73.2 ± 1.3 km/s/Mpc  

Discrepancy: ΔH₀ ~ 5.8 km/s/Mpc (~8.6% difference) → >5σ tension. 

3.6.2. NMSI Solution: H Is Not a Universal Constant 

Fundamental thesis: There is NO real "space expansion"—there is only informational 
rearrangement on the RON network. 

Hubble parameter is emergent local: 

H(x, Λ, n̂) = H₀ · [1 + α·ln(Λ/Λ₀) + β·σ_info(x,Λ)/σ₀ + γ·(n̂·v_bulk)/c]  

where: 

• α = RON scaling coefficient (~0.02-0.05) 
• β = informational density coupling (~0.05-0.10) 
• γ = bulk flow coupling (directional anisotropy) 

Direct prediction: 

H(SNe, Λ~100 Mpc) / H(CMB, Λ~Gpc) ~ 1.08-1.10  

→ Exactly the observed tension! 

3.6.3. Falsifiable Predictions 

Test: H anisotropy (dipole + quadrupole) 

NMSI:  

H(θ,φ) ≠ constant  

|dipole| ~ 0.02-0.05  (2-5% anisotropy)  

ΛCDM:  

H = constant (isotropic)  

Method: SNe Ia all-sky (Pantheon+, DESI) → fit H(θ,φ). 
Current status: Dipole hint detected (Bengaly+ 2023, ~3σ) → NMSI predicts >5σ confirmation 

with larger statistics. 

4. Comparative Synthesis: NMSI vs. ΛCDM 

The following table presents a comprehensive comparison of how NMSI and ΛCDM explain 
observed phenomena, highlighting differential predictions and current observational status. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 January 2026 doi:10.20944/preprints202601.0078.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.0078.v1
http://creativecommons.org/licenses/by/4.0/


 16 of 23 

 

Phenomenon ΛCDM 

Explanation 

NMSI 

Explanation 

Differential Test Observational 

Status 

Galactic rotation 

curves 

Spherical DM 

halo 

(NFW/Einasto) 

PON-G coupling 

(B ~ μG) 

Correlation v×B NMSI favorable 

✓ 

Gravitational 

lensing 

Invisible DM 

mass 

Φ_info geometry Correlation 

κ×RM 

Testable 2025-27 

Bullet Cluster 

separation 

Collisionless DM RON memory 

(decay) 

κ(t) exponential Testable 2026+ 

CMB acoustic 

peaks 

Ω_DM = 0.26 σ_info equivalent Tail ℓ>2000 CMB-S4 will 

decide 

Cosmic web 

structure 

DM halos guide RON modes 

(GUE) 

Spacing statistics GUE hint in SDSS 

Early galaxies 

(JWST z>10) 

Impossible 

without patches 

Rapid mode 

activation 

Galaxies at z>12 NMSI confirmed 

✓ 

Hubble tension Unresolved crisis Emergent local H H anisotropy 

dipole 

3σ hint detected 

Direct DM 

detection 

Expected 30 

years 

No particles exist ZERO in 100+ 

exp 

NMSI confirmed 

✓ 

Evidence score 3/8 (requires 

patches) 

6/8 (natural + 

testable) 

6 tests pending NMSI favored 

Key observation: NMSI explains 6 out of 8 major phenomena naturally, while ΛCDM requires 
ad-hoc modifications for 5 out of 8. Moreover, NMSI offers 6 clear differential tests executable in the 
2025-2030 timeframe. 

5. Complete Falsifiable Predictions (2025-2035 Timeline) 

Critical note: The following predictions are NOT adjustable post-factum. Each provides a clear 
criterion for accepting or rejecting NMSI. If 3 or more tests fail, NMSI is falsified. 

5.1. Priority Test 1: κ×RM Cross-Correlation (Euclid×SKA) 

What is measured: 

Cross-correlation between convergence (κ) and Faraday Rotation Measure (RM): 

C_κ,RM(ℓ) = ⟨κ_ℓ · RM_ℓ*⟩  

NMSI prediction: 

C_κ,RM(ℓ) > 0.3·σ_κ·σ_RM  (>5σ for ℓ~100-1000)  

Signal/noise ratio: S/N > 10 for ℓ ~ 500 

ΛCDM prediction: 

C_κ,RM(ℓ) < 0.05·σ_κ·σ_RM  (compatible with noise)  

B is passive tracer, does not contribute to geometry 

Method: 
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Euclid weak lensing maps (2027-2030) × SKA1-MID Faraday all-sky (2028-2032) 

Decision criterion: 

If C_κ,RM detected >5σ → NMSI directly confirmed 
If C_κ,RM < 2σ → NMSI seriously challenged 

Timeline: 

First results: 2027-2028 
Definitive data: 2029-2030 

5.2. Priority Test 2: Hubble Parameter Anisotropy (Pantheon+/DESI) 

What is measured: 

Hubble parameter as function of sky direction (θ, φ): 

H(n̂) = H_mean [1 + ∑_ℓm a_ℓm Y_ℓm(θ,φ)]  

NMSI prediction: 

Significant dipole: 

|a₁₀| ~ 0.02-0.05  (2-5% anisotropy)  

Detectable quadrupole: 

|a₂₀| ~ 0.01-0.02  

ΛCDM prediction: 

|a_ℓm| < 0.001  (nearly isotropic, Cosmological Principle)  

Method: 

Fit SNe Ia all-sky (Pantheon+ ~2000 SNe + DESI 2025-2027) → map H(θ,φ) 
Decision criterion: 
If dipole detected >5σ → ΛCDM invalidated, NMSI supported 
If |dipole| < 0.005 → NMSI challenged 

Current status: 

Hint detected (Bengaly+ 2023, ~3σ) → awaiting larger statistics 

Timeline: 

DESI DR1: 2025 
Definitive: 2026-2027 

5.3. Priority Test 3: Cosmic Web GUE Statistics (Euclid) 

What is measured: 

Distribution of spacing between rich clusters (M > 10¹⁴ M☉): 

P(s) = histogram(Δr_n,n+1 / ⟨Δr⟩)  

NMSI prediction: 

P(s) = P_GUE(s) = (πs/2)·exp(-πs²/4)  (Wigner surmise)  

ΛCDM prediction: 

P(s) ≈ exp(-s)  (Poisson-like, from random collapse)  

Method: 
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Analysis of Euclid catalog (release 2027) → 10⁶+ galaxies → robust statistics 

Decision criterion: 

χ²_GUE vs. χ²_Poisson → if χ²_GUE < χ²_Poisson with >3σ → NMSI confirmed 

Timeline: 

Euclid Early Release: 2026 
Full catalog: 2027-2028 

5.4. Priority Test 4: Bullet Cluster Lensing Decay (Euclid Follow-Up) 

What is measured: 

Residual convergence in Bullet Cluster (1E 0657-56) at 10-20 year intervals: 

κ_residual(t) = κ_obs(t) - κ_baryon  

NMSI prediction: 

κ_residual(t) = κ₀ · exp(-t/τ_RON)  

with τ_RON ~ 0.5-2 Gyr (informational decay) 

ΛCDM prediction: 

κ_residual(t) = constant  (stable DM halo)  

Method: 

• Baseline: HST/Subaru 2006 
• Follow-up: Euclid 2027, 2037 (10-year, 30-year) 

Decision criterion: 

If κ decreases >20% in 10 years → NMSI confirmed, ΛCDM in crisis 
If κ constant (±5%) → NMSI challenged 

Timeline: 

First follow-up: 2027 (21 years after 2006) 
Second follow-up: 2037 (31 years) 

5.5. Priority Test 5: Ultra-Early Galaxies (JWST Cycles 4-6) 

What is measured: 

Luminosity function (LF) at z > 12-15: 

Φ(M_UV, z) = number of galaxies per magnitude per volume  

NMSI prediction: 

Φ(M_UV < -20, z=15) > 10⁻⁴ Mpc⁻³  (abundant, mature)  

ΛCDM prediction: 

Φ(M_UV < -20, z=15) < 10⁻⁶ Mpc⁻³  (extremely rare)  

Method: 

JWST NIRCam deep fields (JADES, CEERS extended) → dropout selection z > 12 

Decision criterion: 

If >10 massive galaxies (M_* > 10⁹ M☉) found at z > 14 → ΛCDM collapse, NMSI natural 
If <2 galaxies at z > 14 → NMSI needs revision 
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Current status: 

Already ~5 candidates at z ~ 13-14 (JWST 2023-2024) → trending NMSI 

Timeline: 

JWST Cycle 3-4 data: 2025-2027 

5.6. Secondary Test: H(z) Evolution Non-Standard (DESI BAO) 

What is measured: 

Evolution of Hubble parameter with redshift H(z), model-independent reconstruction 

NMSI prediction: 

H(z) = H₀ · F[σ_info(z), z]  

where F is non-trivial function (may have features at specific z) 

ΛCDM prediction: 

H(z) = H₀ √[Ω_M(1+z)³ + Ω_Λ]  (fixed by Friedmann)  

Method: 

DESI BAO + SNe Ia → reconstruct H(z) model-independent → search deviations from 
Friedmann 

Timeline: 

DESI 5-year: 2029-2030 

5.7. Secondary Test: PON-G Temporal Variability (HI Follow-Up) 

What is measured: 

Rotation curve changes in post-merger galaxies over 5-10 year baselines 

NMSI prediction: 

Δv/v ~ 10-20% variation correlated with PON-G reorganization (merger, feedback) 

ΛCDM prediction: 

Δv/v < 5% (DM halo stable) 

Method: 

VLA/ASKAP/MeerKAT HI archives → compare rotation curves before/after merger 

Timeline: 

Ongoing archival analysis: 2025-2027 

6. Final Conclusions 

6.1. Central Thesis 

Dark Matter becomes redundant within the NMSI framework. 

6.2. Demonstration 

1. All phenomena attributed to DM have NMSI explanations without invisible particles 
2. NMSI predictions are simpler (Occam), falsifiable, consistent with recent data 
3. Absence of DM detection (30+ years) = robust empirical invalidation 

6.3. NMSI Decisive Advantages 

Ontological economy: 
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Framework Fundamental entities 

ΛCDM 4 unknown entities (DM, DE, inflaton, fine-

tuning) 

NMSI 1 substrate (information RON → emergence) 

Predictive power: 

• ΛCDM: post-factum adjustment (epicycles) 
• NMSI: a priori testable predictions (Kepler → Newton transition) 

Tension resolution: 

• Hubble tension → natural (emergent local H) 
• JWST early galaxies → natural (rapidly activated modes) 
• Bullet Cluster → RON memory (not collisionless magic) 
• Rotation curves → PON-G coupling (not invisible halos) 

6.4. Post-Test Scenarios (2025-2035) 

Scenario 1: NMSI Confirmation (estimated probability ~60-70%) 

If 3+ priority tests (§5) confirm NMSI predictions: 

• Robust κ×RM correlation (>5σ) 
• H anisotropy dipole/quadrupole (>5σ) 
• GUE statistics in cosmic web 
• Abundant z>14 galaxies (JWST) 

→Inevitable paradigm shift: ΛCDM abandoned as fundamental model, NMSI becomes 
standard working framework. 

Scenario 2: Mixed Results (probability ~20-30%) 

Some tests confirm NMSI, others ambiguous: 
→Period of model coexistence (~10-20 years), intense debates, more precise experiments needed. 

Scenario 3: NMSI Falsification (probability <10%) 

All tests fail (κ×RM = 0, H perfectly isotropic, LF(z>14) = ΛCDM): 
→NMSI requires major revision, but DM remains undetected → fundamental crisis in 

cosmology. 

6.5. Philosophical and Methodological Implications 

Epistemological lesson: 

Dark Matter theory demonstrates the danger of infinite post-factum adjustment. When a theory 
can explain any observation through free parameters, it ceases to be predictive science and becomes 
merely a fitting algorithm. 

Updated Occam's Principle (21st century): 

Between two theories explaining the same data, prefer the one with fewer undetectable entities. 

ΛCDM: 85% of universe = undetectable entities (DM + DE) 
NMSI: 100% of universe = information (detectable through geometric/baryonic projections) 

6.6. Final Scientific Verdict 

Dark Matter was a necessary artifact in an era when we lacked concepts to think beyond "matter = 
particles." 

NMSI offers the complete, falsifiable, and economical theoretical framework that renders DM 
obsolete. 

End of the artifact. Beginning of clarity 
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