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1. Executive Summary (The Thesis) 
This paper proposes that the Earth-Moon system is the convergent result of a high-
energy, non-collisional event at approximately 4.5 Gya. We hypothesize that a 16-1
Earth-mass exoplanet entered the solar system at 33 km/s, accelerated to ~55 km/
s via solar gravity, and performed a prograde flyby of the primordial magma-Earth. 
This encounter provided the necessary gravitational impulse to trigger tidal fission, 
creating the Moon and the terrestrial "Late Veneer" simultaneously. 

2. Core Theoretical Pillars 
A. The Principle of Equifinality 
We argue that the specific initial conditions of the Hadean Earth (exact orbital position, 
rotation rate, and intruder trajectory) are degenerate variables. Because multiple 
independent variables (Exo mass, velocity, distance) can sum to the same gravitational 
threshold, the observed outcome (the Moon’s existence and chemistry) is the only 
reliable metric for the event’s occurrence. 

B. Triaxial Rupture & The Laplace Limit 
As the intruder approached the Laplace Limit, its tidal force distorted the liquid Earth 
into a triaxial ellipsoid. At the point of maximum distention, the "tip" of the ellipsoid 
reached a point of gravitational instability, resulting in the shedding of mantle material. 
This material was then "lifted" into a stable prograde orbit by the intruder’s departing 
gravitational wake. 

C. Chemical Veneer & Bombardment Attenuation 
The "neck" of the tidal rupture shattered into a circumterrestrial disk of refractory dust. 
This "Veneer of Dust" rained back onto the cooling Earth, depositing siderophile 
elements (gold/platinum). Simultaneously, the exiting exoplanet perturbed the Kuiper 
and Oort belts, triggering a "long-tail" bombardment that appeared as 
an attenuated version of the Late Heavy Bombardment (LHB) by 3.9 Gya. 

D: Cruz-Mechanics and Siastric Alignment 
The hyperbolic trajectory of the intruder is modeled using Cruz-level perturbations, 
accounting for the Sun's dominant gravitational curvature. The "Triple-Bend" path is a 
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result of a Siastric encounter geometry, where the prograde approach (55 km/s) 
synchronizes with Earth’s primordial rotation (2.5—3 km/s). This alignment ensures that 
the Angular Momentum Transfer is concentrated during the brief window of the  
Laplace-limit crossing, preventing the total orbital disruption of the terrestrial primary. 

Section 2.E: Orthogonal Gravitational Impulse & Torsional Fission 
We model a specific encounter geometry defined by a 45-degree polar "down-path" 
approach. At a periapsis of ~40,000 km (approx. 6 Earth radii), the 16-Earth-mass 
intruder exerts a vertical gravitational torque on the primordial magma-Earth. Because 
this impulse is orthogonal to Earth's orbital plane (the Ecliptic), the planet's radial 
distance from the Sun remains stable, while its axial tilt is perturbed toward its 
current 23.5-degree obliquity. 

This geometry induces a Helical Triaxial Rupture: 

1. Torsional Lift: The exo’s gravity pulls the mantle "up and out" from the 
rotating equator. 

2. Laplace Transition: The stripped debris is flung into a highly inclined 
"corkscrew" orbit. 

3. Precessional Flattening: Over geologically brief timescales, the Laplace 
Plane dynamics and solar perturbations force this debris to flatten into the 
5-degree inclined orbit occupied by the Moon today 

3. The Modeling Parameters (The "Black Box") 

• Independent Variables: Exo Mass , Perihelion Velocity (55 km/s), 
Earth Rotation (2.5—3km/s), Prograde Approach Vector. 

• Dependent Variable (The Outcome): Current Earth-Moon Angular Momentum, 
Lunar Mantle Composition, Mantle Siderophile Enrichment. 

4. Selected Bibliography 

• Classical: Laplace, P. S. (1805) Mécanique Céleste; Darwin, G. H. (1879) Tidal 
Fission Theory. 

• Modern Dynamics: Tsiganis, K. (2005) The Nice Model; Pfalzner, S. 
(2024) Stellar Flybys & Solar System Architecture. 

• Geochemistry: Kruijer, T. S. (2015) Tungsten Isotopes and the Late Veneer; 
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5. Appendix A: The Investigative Process (Human-LLM Dialogue) 
Dialogue begins on Page 4. 
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6. Rights and Attribution (Creative Commons) 

License: This work is licensed under a Creative Commons Attribution 4.0 
International License (CC BY 4.0). 

• Permissions: You are free to share, copy, and redistribute the material in any 
medium or format, and to adapt or build upon the material for any purpose, even 
commercially. 

• Conditions: You must give appropriate credit to the author, provide a link to the 
license, and indicate if changes were made. You may do so in any reasonable 
manner, but not in any way that suggests the licensor endorses you or your use. 
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8. Additional Papers by the Author 
The 10 Mya High-Chord Flyby (10.5281/zenodo.18562492)
The Hyperbolic Prograde Encounter Model

Master Summary (10.5281/zenodo.18512267)
Technical Research Paper (10.5281/zenodo.18512025)

The Interstellar Reset: A Unified Model for the Gravitational  
Stabilization of Early Earth (10.5281/zenodo.18406887)

Conclusion of the "Amateur-LLM" Method 
The validity of this hypothesis rests not on a singular historical "guess," but on 
the mathematical sufficiency of the external trigger to satisfy the conservation of 
angular momentum. By documenting this interaction, we establish that high-level 
planetary modeling is accessible through logical synthesis and AI-assisted verification.
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