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Abstract

Geogenesis proposes a geometric reinterpretation of the dark sector—specifically dark
matter and dark energy—as emergent effects of curvature dynamics within spacetime.
Inspired by Einstein’s geometric legacy and Wheeler’s geometrodynamics, the model
frames the universe’s emergence as a rupture in a pre-existing equilibrium. The
surrounding geometry reacts to this disruption, forming compressive zones (dark matter)
and boundary tension (dark energy) as it seeks stability. While the theory is currently
qualitative, it aligns with ACDM’s observable predictions and offers distinct falsifiable
outcomes, such as the eventual dissipation of dark matter halos and declining dark energy.
Geogenesis invites mathematical formalization and empirical scrutiny as a step toward
reconciling geometric structure with cosmological behavior.

Introduction: A New Frame for a Familiar Cosmos

The standard cosmological model (ACDM) describes a universe shaped by inflation, dark
matter, and dark energy. While this framework fits many observations, it treats these
phenomena as independent and unexplained. Dark matter remains undetected as a particle.
Dark energy is an abstract repulsive force. Inflation is a presumed initial condition.

Geogenesis offers a different perspective: what if these are not separate mysteries but
different aspects of a single event? This hypothesis proposes that the universe began as a
geometric rupture in a larger, pre-existing equilibrium. Dark matter and dark energy, under
this view, are not things—they are geometric stress responses—manifestations of
curvature and tension within spacetime geometry—arising as the surrounding structure
attempts to stabilize the disturbance.

Crucially, Geogenesis is constructed to be observationally falsifiable, inviting rigorous
testing against emerging cosmological data.



Geogenesis builds upon historical geometric traditions in cosmology—Einstein’s dynamic
spacetime geometry, Einstein-Cartan theory, and Wheeler’s geometrodynamics—
reinterpreting modern puzzles like dark matter and dark energy in that legacy.

The Central Hypothesis

Imagine the universe metaphorically as a block of high-tension gel. At one point, a rupture
occurs—call it a quantum fluctuation or geometric instability. The surrounding equilibrium
resists by exerting outward tension (analogous to dark energy) and forming compressive
zones around internal disruptions (analogous to dark matter). What we perceive as
spacetime expanding and structure forming is, in this framing, the geometry reacting to and
stabilizing a disturbance.

The high-tension gel analogy is purely illustrative, meant to intuitively represent geometric
interactions, not to imply a physically literal medium.

[Figure 1: Metaphorical illustration — Universe emerging as a rupture in a high-tension
gel.]

Reinterpreting the Dark Sector

In the Geogenesis model:

- Dark energy is the tension of surrounding geometry resisting rupture expansion.

- Dark matter is compression from geometric resistance around curvature anomalies
caused by mass-energy concentrations.

These two effects are not independent—they are opposite responses to the same origin.
This helps explain:

- Why dark matter clumps around galaxies (compression zones)

- Why dark energy causes accelerated expansion (boundary tension)



[Figure 2: Dark Matter halo formation as geometric stress response to curvature.]
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A Simple Equation

A conceptual representation of this interaction:
B =DE + XDM

This heuristic equation symbolizes the conceptual relationship, guiding future mathematical
formulations rather than serving as a current quantitative model.

In this context, boundary tension (B) refers to the conceptualized geometric pressure
exerted by the surrounding equilibrium against the expanding curvature anomaly —our
universe. It is not a physical boundary, but a metaphorical interface reflecting the
reactionary force of geometric stabilization.

As the system evolves:

- Mass and energy smooth out
- Compression zones dissolve
- Boundary tension weakens

[Figure 3: Conceptual evolution of geometric tensions (B, DE, DM) over cosmic time.]



Decay of Geometric Tensions Over Time (Geogenesis Framework)
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Observational Alighment

The Geogenesis hypothesis aligns with observations while offering a new interpretation:

- CMB fluctuations: early geometric modes of tension
- Dark matter halos: geometric pressure zones resisting curvature
- Accelerated expansion: not a force but an ongoing containment effort

Importantly, Geogenesis complements ACDM predictions rather than contradicting them —
it reinterprets underlying causes while preserving observational outcomes like galaxy
clustering, supernova data, and large-scale structure formation.

Predictions

Predictions of the Geogenesis framework that can be observationally tested include:

- Gradual decline of dark energy, detectable by precision measurements from surveys such
as Euclid or the Vera C. Rubin Observatory (LSST).

- Stabilization or dissipation of dark matter halos, observable through detailed mapping by
instruments like the Square Kilometer Array (SKA).

- Universal curvature trending toward flatness, supported by data from CMB experiments
like the Simons Observatory or CMB-S4.

These specific predictions provide distinct observational signatures:

- A static or increasing dark energy would directly falsify Geogenesis.

- Persistent or increasingly concentrated dark matter halos would conflict with the model’s
core prediction of eventual geometric stabilization.



[Figure 4: Spatial Distribution of Relative Geometric Tension (DM halos).]
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Limitations and Further Inquiry

This model is conceptual and not yet mathematically rigorous. Potential inconsistencies
may arise with current inflation models, baryon acoustic oscillation data, or the assumed
constancy of dark energy.

Critically, the absence of explicit mathematical formalism at this stage may draw valid
scrutiny, making rigorous theoretical development and numerical modeling immediate
priorities for this hypothesis.

Inflation may require reinterpretation under Geogenesis as a geometric tension release
event, possibly aligning or conflicting with conventional inflationary scenarios—a key
question for future analysis.

Collaboration and critical feedback from the cosmological and theoretical physics
communities are actively encouraged to refine and challenge this framework.



Conclusion: A Universe Seeking Balance

Geogenesis reframes our universe not as an isolated system but as a ripple in a larger
geometric equilibrium—a distortion geometry naturally seeks to contain. Dark matter and
dark energy emerge as expected geometric responses, not independent mysteries.

Future steps must explicitly include:

- Mathematical formalization of geometric responses

- Computational simulations of cosmic structure evolution

- Detailed observational tests comparing Geogenesis predictions directly to new survey data

If supported by evidence, Geogenesis could significantly influence not only cosmology but
also our broader understanding of fundamental physics, potentially reshaping the pursuit of
unification theories.

If the model withstands scrutiny, it may provide a powerful unifying lens for cosmology's
deepest puzzles.
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