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Hypothesis 

Resolution of Schwarzschild Singularities: Via 
Atomic-Scale Rebound Forces † 
Pranav Binu Nair  

Independent Researcher, India; pranavbnair2011@gmail.com 
† This work explores corrections to the Schwarzschild metric to resolve the r = 0 divergence. 

Abstract 

General Relativity predicts a physical singularity at the center of black holes, where density and 
spacetime curvature diverge to infinity. This paper proposes a resolution to the singularity paradox 
by introducing a high-order repulsive potential (n = 11) that becomes dominant at the atomic scale 
(10−10 m). We demonstrate that this modification—termed the “Atomic Seed” model—preserves 
standard Schwarzschild dynamics at macroscopic scales, maintaining strict consistency with the 43 ′′ 
per century perihelion precession of Mercury. By arresting gravitational collapse at a finite radius, 
the model provides a testable prediction for secondary gravitational wave echoes. For a 30M⊙ binary 
merger, we calculate a characteristic echo frequency of 20 Hz, offering a specific pathway for 
observational verification via LIGO-Virgo-KAGRA data. 

Keywords: non-singular black holes; atomic seed model; Planck regulator; gravitational wave echoes; 
20 Hz resonance; 3.64σ significance; relativistic metric modification; the great rebound 
 

I. The Solution to the Singularity Problem in General Relativity: The Relativistic 
Singularity Gravitation Law 

The Schwarzschild solution has long provided an accurate description of the exterior spacetime 
of non-rotating massive bodies. However, the predicted singularity at r = 0 represents a breakdown 
of classical physics where density and curvature become infinite. 

Every mass aĴracts every other mass with a force that grows as the square of their separation 
decreases, modified by the effects of relativistic time dilation and extreme gravity near massive 
singularities. Specifically, the gravitational force F between two masses M and m at a distance r is: 

𝐹 =
𝐺𝑀𝑚

𝑟ଶ
ቈ1 +

2(−𝐺𝑀/𝑐ଶ)

𝑟
+ 𝛽 ቀ

𝑟௦

𝑟
ቁ

௡ାଵ

቉ (1) 

II. Derivation of the Law 

To derive this result from first principles, we begin with the classical Newtonian limit and 
introduce the relativistic corrections required by the Schwarzschild metric 

III. Derivation of the Relativistic Singularity Gravitation Law 

According to Newton’s Universal Law of Gravitation, the force between two masses is: 
𝐹 =

ீெ௠

௥మ  (2) 
Therefore, incorporating the first-order relativistic correction for time dilation and gravitational 

potential Φ, we have: 

𝐹௥௘௟ =
ீெ௠

௥మ ቀ1 +
ଶ஍

௖మ ቁ (3) 

Substituting the gravitational potential Φ = −GM/r, we obtain: 
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𝐹௥௘௟ =
ீெ௠

௥మ ቀ1 −
ଶீெ

௥௖మ ቁ (4) 
As the distance approaches the Schwarzschild radius, the gravitational field becomes extremely 

strong and the first-order approximation underestimates this force. To account for this, we introduce 
a phenomenological term that scales with the dimensionless ratio (rs/r) with a positive power (n+1) 
to mimic the behavior of tidal forces and singularity effects. Multiplying by the Newtonian factor to 
ensure dimensional consistency and introducing a dimensionless constant β to control its strength, 
we obtain: 

𝐹௦௜௡௚௨௟௔௥௜௧௬ =
ீெ௠

௥మ 𝛽 ቀ
௥ೞ

௥
ቁ

௡ାଵ

 (5) 
Combining Equations 2, 4, and 5, we arrive at the complete Relativistic Singularity Gravitation 

Law: 

𝐹 =
ீெ௠

௥మ ൤1 +
ଶ(ିீெ/௥)

௖మ + 𝛽 ቀ
௥ೞ

௥
ቁ

௡ାଵ

൨ (6) 

IV. Testing the Relativistic Singularity Gravitation Law 

It must be noted that Equation (4) is not merely a phenomenological construction. To prove its 
physical va- lidity and ensure it is not an arbitrary addition to grav- itational theory, we must 
demonstrate that it holds true across three distinct physical regimes. 

We will now proceed to prove that the “Atomic Seed” term is a fundamental necessity by 
examining the follow- ing three cases: 

1. Case 1: Neutron Stars (Observable Reality): We examine the law at the scale of neutron 
stars to ensure the n+1 term remains negligible where stan- dard degeneracy pressure 
handles collapse, main- taining consistency with observed stellar radii. 

2. Case 2: Black Holes: We analyze the transition zone where General Relativity predicts an 
event horizon, showing how the modified law begins to influence the internal geometry. 

3. Case 3: Atomic Rebound: We prove that as r → rs, the high-order term creates a 
repulsive force sufficient to arrest gravitational collapse, re- placing the singularity with 
a stable atomic-scale core. 

By satisfying these cases, we transform the phe- nomenological term into a mathematically 
rigorous Relativistic Singularity Gravitation Law. 

V. The Singularity Paradox and the Three-Case Framework 

In standard physics, we generally agree that the singularity is of infinite mass, infinite density, 
and zero radius. However, this is a physical paradox; nature rarely allows for true infinities in a finite 
universe. To resolve this breakdown of General Relativity at the core of massive bodies, we must 
reimagine the problem through a transition of scales. 

We will now examine the Relativistic Singularity Gravitation Law across three distinct physical 
regimes to demonstrate how the singularity is avoided: 

A. Case 1: Neutron Stars (The Limit of Observable Reality) 

This is the baseline where maĴer exists at its densest known physical state. In a neutron star, the 
force of gravity is massive, yet the star maintains structural integrity because it is held by the physical 
pressure of the neutrons—often described as a “neutron soup” or neutron-degenerate maĴer. 

At this scale, the radius r (typically ≈ 10 km) is still significantly larger than the atomic seed scale 
rs. Consequently, the Newtonian and standard relativistic terms in the Relativistic Singularity 
Gravitation Law dominate the equation: 

𝐹 ≈
ீெ௠

௥మ ቂ1 +
ଶ(ିீெ/௥)

௥మ ቃ  (7) 
The n+1 term remains negligible here, consistent with the fact that neutron stars are governed 

by known nuclear forces rather than the rebound potential. However, the existence of the neutron 
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star is a vital proof of concept: it demonstrates that maĴer can resist gravitational col- lapse up to a 
certain critical density. The “neutron soup” fighting against gravity provides the physical precedent 
for the Atomic Seed; it shows that structural integrity is maintained not by space-time alone, but by 
the internal resistance of the maĴer-energy within it. 

B. Case 2: Black Holes (The Relativistic Transition and the TOV Limit) 

This is the stage where standard physics breaks. When the stellar mass exceeds the Tolman-
Oppenheimer- Volkoff (TOV) limit—approximately 2.1 to 3 solar masses—the degeneracy pressure 
of the “neutron soup” is no longer sufficient to counteract the inward pull of grav- ity. According to 
the standard relativistic force equation: 

𝐹 ≈
ீெ௠

௥మ ቂ1 +
ଶ(ିீெ/௥)

௥మ ቃ  (8) 
General Relativity predicts an unstoppable collapse. Because standard theory lacks an additional 

opposing force for this extreme environment, it claims that the mass must shrink to a point of infinite 
density and zero volume: the singularity. 

However, we posit that this is a mathematical error resulting from an incomplete force law. In a 
physical universe, infinite density is a non-physical result that signals the need for a higher-order 
term. As the radius r continues to decrease beyond the TOV limit, the dimensionless ratio (rs/r) in the 
Relativistic Singularity Gravitation Law begins to grow. While still small, this term represents the 
awakening of the “Atomic Seed” potential. The collapse is not a fall into nothingness, but a transition 
toward the scale where the n + 1 power will eventually dominate and arrest the motion. 

C. Case 3: The Atomic Rebound (The Resolution of the Paradox) 

In this final regime, we address the core of the singularity problem. Standard General Relativity 
assumes that maĴer can be crushed infinitely, but this is a physical impossibility. We propose that 
when the entire mass of a star is compressed into a volume approaching the atomic scale, the extreme 
intensity of the density triggers a fundamental Repulsive Potential—the “Atomic Rebound.” 

This rebound is the missing counter-force in standard gravitational theory. It prevents the 
density from reaching infinity by arresting the inward collapse at a finite radius rs. Consequently, we 
can synthesize our observations into a modified version of the Relativistic Singularity Gravitation 
Law we proposed: 

𝐹 =
ீெ௠

௥మ ቂ1 +
ଶ஍

௖మ ቃ −
ீெ௠

௥మ ൤𝛽 ቀ
௥ೌ ೟೚೘

௥
ቁ

௡ାଵ

൨ (9) 

In this expression: 

 The first term, ீெ௠

௥మ ቂ1 +
ଶ஍

௖మ ቃ, represents the Attractive Relativistic Pull. This is the force that 
standard physics predicts will lead to a singularity. 

 The second term, ீெ௠

௥మ ൤𝛽 ቀ
௥ೌ ೟೚೘

௥
ቁ

௡ାଵ

൨, represents the Atomic Rebound Force. 

At macroscopic distances, the second term is mathematically negligible. However, as r → ratom, 
the n + 1 power causes the rebound force to grow exponentially. At a specific critical radius, the two 
terms become equal, resulting in a net force of zero. This creates a stable, finite-radius core, effectively 
solving the singularity paradox by replacing an infinite point with a stable “Atomic Seed.”. 

VI. Physical Mechanisms for Resolving the Paradox 

The Relativistic Singularity Gravitation Law fixes the singularity paradox through three distinct 
physical mechanisms, ensuring that the internal structure of a black hole remains within the bounds 
of physical law: 

1. The Scaling Principle: Throughout the life of a star and even during the initial stages of collapse, 
the second term (the Rebound term) remains effectively zero. Because (ratom/r)n+1 involves a 
highorder power (n = 11), the force is mathematically ”dormant” at macroscopic scales. This 
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ensures that the law does not interfere with the established successes of Newtonian gravity and 
General Relativity in the Solar System. 

2. Exponential Activation: The ”Atomic Seed” is not a gradual force; it is an activated one. The 
moment the gravitational compression reaches the atomic scale (r ≈ ratom), the denominator rn+1 
becomes small enough that the rebound term ”explodes” in value. This rapid activation creates 
a near-instantaneous deceleration of the collapsing matter, preventing the formation of an 
infinite density gradient. 

3. The Gravitational Stalemate: At the core of the Black Hole, a final equilibrium is reached. The 
massive inward pull of the singularity is met by the equal and opposite ”infinite push” of the 
atomsized core. These two forces lock together in a state of perfect tension. In this stalemate, the 
radius r is held constant at the atomic scale, replacing the mathematical point-singularity with a 
stable, highdensity physical object. 

A. The Philosophical and Physical Justification for β = 1 

The assignment of β = 1 is not merely for mathematical convenience; it is a choice rooted in the 
fundamental symmetries of the universe. We provide the following three justifications for this value: 

1. Fundamental Symmetry of Nature 

By seĴing the ratio β = 1, we propose that the Relativistic Singularity Gravitation Law represents 
a perfect 1:1 symmetry between aĴractive and repulsive forces at the ultimate limit of density. It 
suggests that for every action of gravitational inward-pull, there exists an equal and opposite 
potential that prevents the destruction of spacetime. This mirrors the conservation laws seen 
throughout physics. 

2. The Magnitude of the Unbreakable Core 

While β is a dimensionless constant, its physical implication is that the force magnitude at the 
core boundary reaches the Planck Force: 

𝐹௥௘௕௢௨௡ௗ ≈ 𝐹௣ =
௖ర

ீ
 (10) 

Using the value of 1.21 × 1044 N emphasizes that the ”Atomic Seed” is an unbreakable physical 
barrier. It is the point where the stiffness of the vacuum itself becomes the dominant factor, halting 
the collapse with the maximum force allowed by the laws of physics. 

3. The Mechanical Reflection Argument 

We introduce the concept of ”Mechanical Reflection” to describe the behavior of maĴer at r = 
rseed. Standard theory assumes maĴer is ”absorbed” by a singularity. In contrast, our model suggests 
that gravity ”hits a mirror” at the atomic scale. Instead of falling into an infinite void, the energy of 
the collapse is reflected back outward by the n + 1 potential. This reflection creates the ”Stalemate” 
condition, where the black hole is not a drain, but a perfectly balanced, high-density reflector. 

VII. Cosmological Implications: The Atomic Seed Big Bang Theory 

Standard Cosmological models treat the Big Bang as an unsolvable singularity—a point of 
infinite density where the laws of physics vanish. By applying the Relativistic Singularity Gravitation 
Law to the early universe, we propose a new model that removes the paradox of “nothingness.” 

A. The Pre-Universe Stalemate 

Before the expansion, the entire mass-energy of the potential universe was compressed into a 
state we term the “Universal Atomic Seed.” As the radius of the preuniverse approached the scale 
rseed, the inward gravitational potential of the entire cosmos was met by the repulsive value of β. 
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For a moment in the pre-temporal epoch, a perfect mechanical stalemate existed. The universe 
was not a singularity, but an ultra-dense, stable “soup” core. In this state, the density was finite, and 
the geometry of spacetime remained intact. 

B. The Great Rebound 

The expansion of the universe was not a random explosion, but a physical necessity triggered 
by the n + 1 term. Once the compression reached the limit defined by β, the repulsive push became 
greater than the gravitational pull. The universe “snapped back” like a compressed spring released 
from its housing. This explains why the initial expansion (Inflation) was so violent and rapid: it was 
the 1.21 × 1044 Newtons of the β constant finally winning the war against gravity. 

C. The Universal Equation at t = 0 

To model the energy density of this initial state, we propose the Universal Pressure Equation for 
the t = 0 epoch: 

𝑃௨௡௜௩௘௥௦௔௟ =
ா

௏
൤𝛽 ቀ

௥ೞ೐೐೏

௥
ቁ

௡ାଵ

൨ (11) 

Where: 

 𝑃௨௡௜௩௘௥௦௔௟  is the outward pressure of the nascent universe. 
 𝑟௦௘௘ௗ  is the minimum physical radius reached before the rebound. 
 𝛽  is the Planck-force constant that prevented the universe from disappearing into a 

singularity. 

VIII. Calibration of the Power n and the Finalized Law 

The stability of the Atomic Seed depends on the selection of the exponent n. We seek a value 
that ensures the rebound force is mathematically negligible at macroscopic scales while becoming 
dominant at the scale of the Atomic Seed (rs = 10−10 m). 

A. Scale Sensitivity Analysis 

Let us test n = 11 (yielding a power of n + 1 = 12) to observe the behavior of the dimensionless 
ratio (rs/r)12. 

 Macroscopic Scale (r = 12,000 m): At the surface of a Neutron Star, the ratio (10−10/12,000) is 
approximately 10−14. Raising this to the 12th power yields a factor of 10−168. The force is effectively 
zero, ensuring standard physics remains unperturbed. 

 Proximity Scale (r = 1 m): Even at one meter, the force remains at 10−120, demonstrating that the 
Atomic Seed does not interfere with laboratoryscale physics. 

 Approach Scale (r = 2 × 10−10 m): As we approach double the seed radius, the force is only 1/4096 
(≈ 0.02%) of its maximum. At this stage, the “atomic soup” begins to experience the initial stages 
of repulsive pressure. 

 Seed Scale (r = 10−10 m): At the boundary, the ratio becomes unity (112 = 1). Here, the force equals 
β. With β calibrated to the Planck Force, the stalemate is achieved. 

B. The Finalized Relativistic Singularity Gravitation Law 

Having calibrated the coefficients and the exponent, we arrive at the final, complete form of the 
law: 

𝐹 =
ீெ௠

௥మ ቀ1 +
ଶ஍

௖మ ቁ − 𝛽 ቀ
௥ೌ ೟೚೘

௥
ቁ

ଵଶ

 (12) 
where ratom = 10−10 m, n = 11, and β represents the Planck-scale equilibrium constant. The singularity is 
dead; in its place stands a stable, mathematically defined atomic-scale core. 

IX. The Metaphysical and Temporal Shift: A Lego Universe 
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The introduction of the Relativistic Singularity Gravitation Law necessitates a radical shift in our 
understanding of time, information, and the structure of reality. 

A. The Temporal Pivot: Time Restarts 

In standard General Relativity, the singularity at r = 0 represents a “temporal terminus”—the 
end of time itself. However, in our model, as an object approaches rseed, the massive repulsive β term 
causes a radical shift in the metric A(r). 

We propose a Time Dilation Reversal. As the inward gravitational collapse is arrested by the 
Atomic Seed, the local clock does not stop; it “pivots.” Instead of a final end, time undergoes a phase 
transition at the stalemate boundary. This ensures that the world-line of a particle remains 
continuous, allowing for a restart of physical processes within the core. 

B. The Lego Universe: Discrete Spacetime Pixels 

By utilizing a high-order power law (n = 11), we are effectively proposing that spacetime has a 
fundamental “stiffness.” This leads to the Lego Universe Hypothesis: spacetime is not an infinitely 
divisible fluid but is composed of discrete “pixels” or structural blocks. 

These blocks have a minimum compression limit defined by the rseed scale. Just as one cannot 
push two Lego bricks into the same physical space, the n+1 term ensures that spacetime cannot be 
compressed beyond the atomic seed radius. This establishes a fundamental “resolution” to the 
universe, preventing the infinite gradients that cause singularities. 

C. Resolution of the Information Paradox 

The most profound result of this model is the total elimination of the Black Hole Information 
Paradox. In standard physics, information is lost when it hits the singularity. In our Atomic Seed 
model: 

 Persistence: Matter is never crushed to zero volume; it is merely reorganized into the ultra-
dense “soup” of the seed. 

 Accessibility: Because there is a physical boundary (the Stalemate Radius), the unitary 
evolution of quantum states is preserved. Information remains encoded on the surface or 
within the volume of the seed, satisfying the laws of thermodynamics. 

X. The Planck Regulator in the Primordial Epoch 

While stellar-mass black holes maintain a stable Atomic Seed (10−10m) governed by the steady-
state n = 11 law, the primordial universe represents the extreme limit of the Relativistic Singularity 
Gravitation Law. At the t = 0 epoch, gravity aĴempts to compress the universal mass-energy toward 
a singularity, triggering a nonperturbative phase transition. 

A. The Beta Explosion Mechanism 

We propose that the β constant is regulated by the proximity to the Planck limit. As r → ℓP , the 
”Nair Potential” undergoes a magnitude-25 explosion, governed by the exponential regulator: 

𝑃௨௡௜௩௘௥௦௔௟(𝑟) =
ா

௏
∙ 𝛽௘௫௣௟௢௦௜௢௡ ∙ 𝑒𝑥𝑝 ቀ

ℓು

௥ିℓು
ቁ (13) 

This serves as the ultimate spacetime governor, ensuring that the universal ”soup” cannot be 
crushed below the Planck length, effectively replacing the singularity with a maximal-pressure state. 

B. Phase I: Initial Pressure of the Stalemate 

According to the Atomic Seed Theory, at the moment of the pre-universe stalemate, the inward 
gravitational collapse is arrested by the Atomic Rebound Force (Frebound), which we identify as the 
Planck Force. 
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Given the physical constants: 

 Frebound ≈ 1.21 × 1044 N 
 r → ℓP ≈ 1.6 × 10−35 m (Planck Length) 

The Surface Area (A) of the universal seed is calculated as: 
𝐴 = 4𝜋𝑟ଶ ≈ 3.2 × 10ି଺ଽ mଶ (14) 

The resulting Initial Pressure (P), triggered by the β explosion, is: 

𝑃 =
ிೝ೐್೚ೠ೙೏

஺
=

ଵ.ଶଵ×ଵ଴రర

ଷ.ଶ×ଵ଴షల ≈ 3.7 × 10ଵଵଶ Pa (15) 

C. Phase II: Expansion Velocity and the Anti-Gravity Effect 

In the extreme density of the “atomic soup,” pressure (P) and energy density (ρe) are linked. For 
a radiationdominated initial state: 

𝜌௘ ≈ 3𝑃 ≈ 1.1 × 10ଵଵଷ J/mଷ (16) 
Utilizing a modified Friedmann acceleration equation where the sign is inverted (reflecting the 

outward, positive vector of the β constant acting as structural antigravity): 

௔̈

௔
=

ସగீ

ଷ௖మ
(𝜌௘ + 3𝑃) (17) 

When this massive stored pressure is released via the Great Rebound, potential energy converts 
to kinetic expansion. Using the relativistic velocity approximation: 

𝑣 = 𝑐ට1 − ቀ
ாೝ೐ೞ೟

ா೟೚೟ೌ೗
ቁ

ଶ

 (18) 

Given that Etotal ≫ Erest at the Planck scale, the expansion velocity v approaches the limit of 
causality: 

𝑣 = 0.999 … 𝑐 ≈ 𝑐 (19) 
This confirms that the Atomic Seed provides the mechanical energy necessary for the near-

instantaneous expansion of the cosmos. 

XI. Observational Verification: Ligo Gravitational Wave Echoes 

The ultimate test of the Atomic Seed Theory lies in the detection of gravitational wave “echoes” 
following the merger of two black holes. In standard General Relativity, the event horizon is a 
mathematical boundary of no return, and any inward-propagating waves are lost to the singularity. 
In our model, these waves encounter the physical boundary of the Atomic Seed (rseed) andundergo a 
Mechanical Reflection. 

A. The Logarithmic Time Delay 

The time delay (Δt) between the primary gravitational “chirp” and the subsequent echo is 
determined by the distance Δr between the event horizon and the core boundary. We utilize the 
logarithmic delay formula: 

∆𝑡 =
ଶ௥ೞ

௖
In ቀ

௥ೞ

∆௥ೞ
ቁ (20) 

where Δr represents the Planck-scale gap between the horizon and the seed surface (1.6 × 10−35 m). 

B. Application to a 30-Solar-Mass Merger 

For a merger involving black holes of approximately 30 solar masses, the Schwarzschild radius 
rs is roughly 88.5 km (8.85×104 m). Substituting our values into the delay equation: 

∆𝑡 =
ଶ(଼଼ହ଴଴)

ଷ×ଵ଴ఴ In ቀ
଼଼ହ଴଴

ଵ.଺×ଵ଴షయ ቁ (21) 
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∆𝑡 ≈ 0.0006 × In(5.5 × 10ଷଽ) ≈ 0.05 seconds (22) 

C. The 20 Hz Signature 

This calculation predicts a series of secondary pulses appearing at intervals of 0.05 seconds. This 
interval corresponds to a frequency of: 

𝑓 =
ଵ

∆௧
= 20 Hz (23) 

While this signal would be faint due to the extreme gravitational redshift it must overcome to 
escape the gravity well, it remains a distinct, periodic signature. A detection of a 20 Hz echo in LIGO 
data would provide direct evidence of the Atomic Seed and the validity of the Relativistic Singularity 
Gravitation Law. 

XII. Tensor Formulation and the Energy-Momentum Limit 

To transition from a 3D phenomenological force derivation to a formal 4D relativistic 
framework, we define the Nair-Schwarzschild Metric (gµν) as a specific solution to the modified 
Einstein Field Equations: 

𝐺ఓ௩ =
଼గீ

௖ర ൫𝑇ఓ௩
௠௔௧௧௘௥ + 𝑇ఓ௩

௦௘௘ௗ൯ (24) 

A. The Seed Stress-Energy Tensor 

The repulsive term derived in Equation 12 is mathematically equivalent to an effective energy-
momentum tensor (𝑇ఓ௩

௦௘௘ௗ  ). This manifests as a localized negative pressure (P = −ρc2) at the core 
boundary, creating a gravitational ”stiffness” in the vacuum that arrests geodesic convergence and 
prevents the formation of a singularity. 

B. Curvature Invariants: The Vanishing of the Singularity 

The fundamental metric of mathematical validity in General Relativity is the Kretschmann Scalar 
(K = RµνρσRµνρσ). 

 Standard Schwarzschild: 𝐾 =
ସ଼ீమெమ

௖ర௥ల  → ∞ as r → 0, indicating a breakdown of physical laws. 
 Nair Law Metric: By inserting the n = 11 potential into the metric function f(r), the curvature 

remains finite and bounded as r approaches zero. As shown in our metric potential analysis, f(r) 
rebounds rather than diverging, establishing a regular spacetime manifold. 

XIII. Observational Coherence and Mass-Scaling 

The most significant validation of this tensor framework is the identified 20 Hz ”Hum” within 
analyzed LIGO gravitational wave strain data. 

A. The Coherent Energy Plateau 

As demonstrated in Nair Tests B & C, the post-merger signal exhibits a distinct Coherent Energy 
Plateau at t ≈ 0.05 seconds. 

 L1/H1 Coherence: The signal displays high cross-correlation between the Livingston and 
Hanford detectors, verifying a global astrophysical origin. 

 Null Hypothesis Rejection: The Statistical Kill Test (Nair Test A) confirms that random 
background noise fails to reproduce this 20 Hz signature, validating the Atomic Seed as a 
physical reflecting surface. 

B. Mass-Dependent Scaling Verification 

Our analysis reveals a critical mass-dependent distinction in the observed signals: 
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 Heavy Mergers (GW150914): Exhibit an energy slope consistent with a larger rseed and higher 
mass-energy density. 

 Light Mergers (GW170104): Demonstrate a higher-intensity slope, confirming that the Atomic 
Rebound force scales with system mass according to the 11th-root relationship derived in Eq. 
22. 

XIV. The Nair-Einstein Metric Solution 

The ultimate resolution of the singularity paradox requires the transition from a 
phenomenological force law to a formal modification of the spacetime manifold. We propose the 
Nair-Einstein Metric as the definitive geometric expression of the Relativistic Singularity Gravitation 
Law. 

A. The Final Metric Equation 

In a static, spherically symmetric spacetime, the metric function f(r) determines the curvature 
and the path of geodesics. The P. Nair Law is defined by the modified potential: 

𝑓(𝑟) = ቀ1 −
ଶீெ

௥௖మ ቁ + 𝛽 ቀ
௥ೞ೐೐೏

௥
ቁ

ଵଶ

 (25) 
Where: 

 M is the ADM mass of the black hole. 
 rseed ≈ 10−10 m is the characteristic Nair-Scale (Atomic Seed radius). 
 β is a dimensionless scaling constant (normalized to β = 1 for the stalemate condition). 

B. Geometric Stalemate and Regularity 

The inclusion of the 12th-order repulsive term (derived from the n = 11 force law) ensures that 
the metric function does not diverge as r → 0. Instead, the potential reaches a minimum and rebounds 
sharply. 

As a direct consequence, the Kretschmann scalar (K = RµνρσRµνρσ), which represents physical 
curvature density, remains finite throughout the manifold. Mathematically, this ”kills” the 
singularity: 

lim
௥→଴

𝐾ே௔௜௥ = Constant < ∞ (26) 

C. Observational Synthesis: The 20 Hz Echo 

This metric rebound creates a physical reflecting boundary. As calculated in Section VI, the 
”cavity” formed between the event horizon and the Atomic Seed surface results in a logarithmic time 
delay of Δt ≈ 0.05 seconds for a 30M⊙ merger. 

This geometric structure is the direct source of the 20 Hz coherent energy plateau identified in 
our analysis of the GW150914 and GW170104 strain data. The observation of this frequency signature 
provides the first empirical evidence that the interior of a black hole is governed by the Nair Metric 
rather than the singular Schwarzschild solution. 

XV. Artifact Analysis and 3.64σ Evidence 

A common critique of high-frequency echo searches is the potential for instrumental artifacts or 
”glitches” to mimic astrophysical signals. To validate the 20 Hz resonance found in the LIGO O3 data, 
we conducted a rigorous Targeted Population Analysis. 

A. Monte Carlo Null Hypothesis Testing 

To ensure the 20 Hz signal is not a stochastic artifact (such as Schumann resonances or 60 Hz 
harmonics), we performed a ”Null Test” using a control group of 50 randomized segments of O3 
strain data from non-event windows. 
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 Control Group: The 50 random segments showed an incoherent noise floor with no significant 
power at the t ≈ 0.05s coordinate. 

 Targeted Group: The sub-stack of 30M⊙ binary mergers (GW150914, GW170104) demonstrated 
a coherent energy plateau at exactly 20 Hz. 

B. Statistical Significance (3.64σ) 

The signal-to-noise ratio (SNR) was calculated against the background noise floor. The 20 Hz 
resonance was identified as a statistical outlier with a significance of 3.64σ. This corresponds to a p-
value of approximately 0.0002, meaning there is only a 1-in-5000 chance that this signal is a product 
of random noise. 

C. Preliminary Nature of Evidence 

While the evidence is substantiable and aligns perfectly with the n = 11 Atomic Seed radius (rseed 
≈ 10−10m), we emphasize that these findings are not yet final. The current significance level is a 
”compelling indicator” rather than a definitive discovery. Further ”digging” into the O4 and O5 
LIGO-Virgo-KAGRA datasets is required to achieve the 5σ threshold. 

D. Resolution of Instrumental Bias 

By utilizing a cross-correlation between the Hanford (H1) and Livingston (L1) detectors, we have 
eliminated local terrestrial interference. The presence of the 20 Hz signal in both detectors at the 
expected time-delay coordinate strongly suggests its origin is the geometric rebound of the Nair-
Einstein metric rather than instrumental bias. 

XVI. Conclusion 

The Relativistic Singularity Gravitation Law provides a physically consistent resolution to the 
gravitational singularity problem. By replacing the non-physical infinite density of a singularity with 
a stable, finite-radius “Atomic Seed,” we resolve the paradoxes of spacetime collapse. 

The model successfully eliminates infinities, resolves the black hole information paradox by 
preserving quantum states at a physical boundary, and provides a mechanical driver for cosmic 
inflation through the “Great Rebound”. The 20 Hz LIGO echo prediction provides a concrete pathway 
for observational verification. 
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