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“On the Emergence of Gravity through the Triune Genesis: Matter, Dark Matter, and Dark Energy as the Primordial
Agents of Spacetime”

Abstract:

This paper proposes a framework in which spacetime, gravity, and the observable universe emerge from the
simultaneous genesis of three fundamental energies: normal matter, dark matter, and dark energy. These components
are treated not as independent consequences of a Big Bang event, but as co-dependent facets of a cosmic equilibrium.
Their triadic interaction forms the scaffolding of spacetime and yields gravity as a dynamic balance function. We suggest
this mechanism as a new approach to pre-geometry, consistent with emergent gravity theories, holography, and
guantum information cosmology.

Sections:

1. Introduction
Outlines the motivation to reinterpret gravity as an emergent phenomenon and introduces the concept of triadic
balance as a foundational principle of spacetime.

2. Background and Motivation
Summarizes the limitations of General Relativity and the Standard Model in explaining dark matter and dark energy.
Positions Triune Genesis within emergent gravity theories, holography, and quantum information.

3. Theoretical Framework: Triune Genesis
Defines matter, dark matter, and dark energy as co-dependent energy modes. Introduces the concept of the “cosmic

ledger” and the triune balance vector 7, framing spacetime as an emergent equilibrium system.

4. Mechanism of Gravity

Explains how gravity emerges as a tension gradient from triune imbalance. Presents curvature potential ®\PhiO,
entropic analogies, and vector field interpretations. Reframes Einstein’s equations in terms of a triadic optimization
principle.

5. Implications and Predictions
Outlines how this framework may explain observed cosmological anomalies (e.g., early structure formation, lensing
without mass). Introduces the Triune Action and potential for observable deviations from GR.

6. Simulation and Application
Describes how this theory can be modeled using computational grids or interactive systems. Discusses dynamic
curvature emergence and future use in educational and research-based simulations.

7. Comparison with Other Theories
Evaluates parallels and differences with Verlinde’s entropic gravity, holography, and loop quantum gravity.
Emphasizes the physical ontology provided by triune interaction.

8. Conclusion
Reaffirms gravity as an emergent balancing mechanism between three primal energy types. Highlights the theory’s
testability, Simulability, and implications for cosmology and quantum gravity unification.
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Section 1: Introduction
What if gravity isn’t a force, but a memory of balance?

Modern physics describes gravity as the curvature of spacetime caused by the presence of mass and energy. This
elegant idea, formalized in Einstein’s theory of General Relativity, has passed every experimental test to date. Yet, the
deeper origin of gravity remains elusive, especially when placed alongside the quantum world.

The pursuit of a theory that unites quantum mechanics with gravity has led to a wide array of frameworks: string
theory, loop quantum gravity, holographic dualities, and emergent gravity. Among these is the growing belief that
spacetime itself may not be fundamental, but rather an emergent phenomenon—one arising from more basic
informational, thermodynamic, or statistical principles.

This paper introduces an alternative perspective rooted in a triadic origin of the universe, where three fundamental
energy forms—matter, dark matter, and dark energy—do not arise independently, but co-manifest in a primordial
act of balance. We refer to this framework as the Triune Genesis.

Rather than treat dark matter and dark energy as afterthoughts or placeholders for unknown physics, this model
elevates them to co-equal roles alongside matter. Together, these three components form a self-regulating system—a
"cosmic ledger"—that manifests the geometry and evolution of spacetime. In this view, gravity is not a force
transmitted by a field or a consequence of curved geometry, but a systemic response to imbalance among these
foundational constituents.

This conceptual shift reframes the foundational assumptions of modern cosmology. If correct, the Triune Genesis
model may offer new insights into:

e the emergence of spacetime from a pre-geometric state,
e the nature of inertia and mass,

e the cosmological constant problem,

e and the statistical behavior of large-scale structures.

Our goal is not to discard existing models, but to augment them with a paradigm in which gravity is not primary—but
derived, emergent, and deeply relational.

Section 2: Background and Motivation

Modern physics rests upon two towering achievements: the Standard Model of particle physics, and Einstein’s
General Theory of Relativity. The former describes the behavior of fundamental particles and the forces that govern
them (excluding gravity), while the latter explains how mass and energy curve spacetime to produce the gravitational
phenomena we observe.

These frameworks have proven remarkably successful in their respective domains. However, they are mutually
incompatible at foundational levels. Quantum theory is probabilistic, discrete, and grounded in uncertainty; general
relativity is continuous, deterministic, and geometric. Attempts to unify the two have produced elegant but
speculative constructs like string theory and loop quantum gravity—none of which have yielded experimental
confirmation.

2.1 The Unseen Majority: Dark Components

Worse still, neither theory accounts for the dark sector that dominates our universe:
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e Dark matter accounts for roughly 27% of the universe’s energy content and is necessary to explain galaxy
rotation curves and large-scale structure formation.
e Dark energy, making up nearly 68%, is invoked to explain the observed acceleration of cosmic expansion.

Together, these “invisible” components dwarf normal, baryonic matter—yet we understand almost nothing about
their nature.

Current models treat dark matter and dark energy as external additions to an otherwise complete theory. They are
"patches" that maintain consistency between prediction and observation. This approach lacks elegance and raises a
troubling question: Why should our most successful theories require unknown substances to match reality?

2.2 Emergent Gravity and Holography

In response to these gaps, some theorists have proposed that gravity may not be a fundamental interaction, but an
emergent phenomenon—arising from information, entropy, or quantum entanglement. This line of reasoning has
grown in credibility through developments like:

¢ The holographic principle, suggesting that the information content of a volume of space can be described by a
theory on its boundary,

¢ Verlinde’s entropic gravity, which frames gravity as an entropic force related to the information content of
spacetime,

¢ And quantum information cosmology, which explores the role of quantum entanglement in giving rise to
geometry itself.

These ideas are promising, but most focus only on deriving spacetime from information, not on why that
information behaves as it does.

2.3 Toward a New Ontology

While emergent gravity frameworks often focus on how information gives rise to geometry, they frequently leave the
informational source itself undefined. The Triune Genesis model offers a physical candidate: the interplay among
matter, dark matter, and dark energy as co-evolving informational structures.

These three energy types are treated not as outcomes of a singular process, but as mutually entangled aspects of a
pre-geometric state. Their emergent tensions define not only how space curves, but why space itself exists.

In contrast to field-based unification attempts, this approach reframes cosmology as a system governed by relational
imbalance, rather than object interaction. The fundamental “object” of this model is not a particle or field, but a
balance vector, whose geometry encodes both structure and causality.

Table 1: Comparison of Gravity Frameworks

Theory Gravity Source Limitation

General Relativity Curvature due to mass-energy Can't explain dark energy/matter
Emergent Gravity (Verlinde) Entropic gradients across surfaces No direct physical ontology
Triune Genesis Tension among 3 energy forms Seeks observational grounding

Page




Eternal

Section 3: Theoretical Framework — Triune Genesis

The Triune Genesis hypothesis asserts that the foundational architecture of our universe is not the product of a
singular force or entity, but the simultaneous emergence of three distinct yet interdependent energy forms:

e Matter: localized energy, observed as mass and particles.
e Dark Matter: latent structural scaffolding that binds and stabilizes visible matter.
o Dark Energy: expansive potential that generates negative pressure and cosmic acceleration.

These three are not independent byproducts of a Big Bang, but co-manifesting agents whose interactions and
equilibrium conditions give rise to spacetime itself.

3.1 Reframing the Genesis Event

Conventional cosmology describes the universe as arising from a singularity: an infinitely dense point that expanded
outward, producing space, time, matter, and energy. In this model, spacetime is treated as a passive backdrop into
which energy is placed.

By contrast, Triune Genesis treats space and time not as pre-existing containers, but as relational fields defined by
the balance among matter, dark matter, and dark energy. The moment of "creation" is not a single explosion of
content into space, but a tensioned unfolding of the relationship between these three energies.

This reframing place relational balance at the center of cosmic ontology. It is not the amount of matter alone that
determines gravity or geometry, but the ongoing ledger of energetic balance among the triad.

We define three energy densities:

. Mpm: Normal matter (localized mass-energy)

. : Dark matter (latent structural energy)
o M: Dark energy (expansive pressure or vacuum energy)

We hypothesize that spacetime curvature and the presence of gravity emerge not from alone, but from the
vector of imbalance in the triadic system.

Let us define the Triune Balance Vector as:

Pm (f“"#)

T(a#) = | pile?)
P“\(x}‘)

Where is a spacetime coordinate. The degree of imbalance is measured as deviation from a system-specific
equilibrium state:
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AT
This deviation . contributes to an emergent field, which we associate with gravitational curvature.
3.2 Functional Roles of Each Component

Matter} anchors energy into observable form, producing curvature (as per general relativity) and creating the
apparent local density of the universe.

{Dark Matter} serves as an invisible web—a latent structuring agent that introduces cohesion and inertia to the
cosmos. It neither emits nor absorbs light but reacts to gravitational effects and supports the structure of galaxies
and clusters.

{Dark Energy} acts as a counterbalance to both, applying pressure that drives expansion and maintains the system’s
dynamism. Without it, gravitational attraction would collapse structure; with too much, the universe would tear
apart.

These three forces are not opposing ends of a spectrum, but co-dependent modes of existence. Their interaction
space is where geometry, causality, and gravity are born.

. K ; . .
We postulate a curvature potential as a function of triune imbalance:

B(a*) o AT ()| for somep > 1

This scalar potential maps to spacetime curvature via an emergent Einstein-like relation:

G = kV,V,®(z")

Geﬂ'
Where is the emergent Einstein tensor and a proportionality constant. This treats gravity as a gradient field
of triune disequilibrium, much like how temperature gradients induce heat flow.

3.3 The “Cosmic Ledger” Metaphor

We introduce the metaphor of a cosmic ledger to describe the energetic accounting that defines local and global
spacetime conditions. Each region of spacetime can be thought of as a “balance sheet” — not of mass alone, but of:

e How much matter is locally clustered,
¢ how much dark matter reinforces the structure, and
e how much dark energy acts to pull it apart.

Gravity then becomes a byproduct of deviations from local equilibrium in this balance. Where imbalance occurs—
say, an overabundance of localized matter or a lack of dark matter cohesion—the universe adjusts, creating the
curvature or energetic flow we interpret as gravity.

This idea resonates with modern concepts like entanglement entropy, where information imbalances between
subsystems drive emergent geometry.
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We can visualize the triune relationship on a triangle simplex:

Dark Matter
(p_d)

e Perfect balance lies at the center of the triangle.
e Deviation toward a vertex increases dominance of that energy.
e Curvature increases radially from center outward, driven by disequilibrium vectors.

3.4 Co-Manifolds and Pre-Geometric Implications

In the pre-spacetime regime, before geometry or locality are defined, these triune energies still exist—not in space,
but as entangled states of potential. Their co-emergence could be described as a phase transition, not from
“nothing,” but from an undifferentiated energetic equilibrium into structured relational tension.

In this sense, spacetime is not an object but an agreement—an emergent consensus born from three voices in
harmony (or disharmony). Gravity is their echo.

Section 4: Gravity as Interaction Outcome (Draft)

Gravity, in classical physics, is treated as a fundamental interaction: either a force between masses (Newton) or a
curvature of spacetime (Einstein). In both cases, mass-energy tells spacetime how to curve, and curved spacetime
tells mass how to move. This model is elegant but incomplete, it cannot fully explain dark matter, dark energy, or
reconcile with quantum theory.

The Triune Genesis reframes gravity not as an interaction between particles or fields, but as an emergent
phenomenon arising from the dynamic equilibrium among matter, dark matter, and dark energy.

4.1 Gravity as a Balance Response
Instead of beginning with “mass curves spacetime,” we begin with:
“Spacetime is the shadow of the cosmic ledger keeping Matter, Dark Matter, and Dark Energy in balance.”

In this framing, gravity is not a thing, but a tendency. It is the universe’s way of resolving imbalance in the triadic
system:

e Excess localized matter without sufficient dark matter support, bends spacetime more sharply.
¢ Undercompensated dark energy induces accelerated expansion.

e Dark matter over density without localized matter may seed structure formation without visible cause (as
observed in galactic halos).

This is not unlike thermodynamic systems seeking entropy equilibrium, or fluid systems redistributing pressure.
Gravity is how the cosmos "balances its books", and spacetime is the medium of that balancing act.
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Recall the Triune Balance Deviation:

AT(z*) = T(2h) — Toq

We treat the magnitude of this deviation as the source of curvature:

2(zt) = | AT(@")|* = (pm — p1)® + (pa — P2)* + (o1 — P3)

Let spacetime respond by adjusting its geometry to minimize E This produces an entropic field response analogous
to thermodynamic relaxation:

This equation mimics a geodesic deviation, where matter follows paths defined by the gradient of imbalance. In this
case, particles still follow geodesics—but the geodesics are defined by triune tension, not pre-existing curvature.

4.2 Gravity and Information Flow

In emergent gravity models, such as those proposed by Verlinde and Padmanabhan, gravity emerges from changes in
entropy or information across surfaces. In a similar way, the Triune Genesis framework treats the interaction
between the three energy forms as an information-dense system. Each “imbalance” is not just physical, but
informational—a shift in how energy is distributed and how the universe encodes structure.

The larger the imbalance between triune constituents in a region, the stronger the tendency for information flow,
energy redistribution, and spacetime curvature.

This idea harmonizes with the holographic principle, which posits that the bulk behavior of a volume (such as
gravity) is determined by the information on its boundary. In the Triune Genesis view, the “boundary” is the surface
of balance between matter, dark matter, and dark energy in a localized region. Gravity flows not from mass alone,
but from the tension across this triadic boundary.

Inspired by Verlinde's entropic gravity, we can define a local entropy change associated with shifting balance:
Where:

. !E: Local entropy gradient due to energy imbalance,

. : Local triune deviation,

. : Boltzmann constant.

Gravity emerges as a statistical effect, where systems move toward configurations that minimize triune
disequilibrium — and thus maximize entropy.

This leads to an entropic force:
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F=TVS = F,xV&

Where TTT could be an effective information or field "temperature" of the region.
4.3 From Geodesics to Ledgers

In General Relativity, matter follows geodesics—paths of least action in curved spacetime. In the Triune Genesis
framework, particles still follow optimal paths, but those paths are determined by the balance dynamics of the
surrounding triune field. Gravity becomes a consequence of imbalance minimization, where movement is driven not
by curvature alone, but by the attempt to restore relational equilibrium.

This introduces the possibility of reinterpreting the Einstein Field Equations not as geometric axioms, but as
macroscopic approximations of an underlying triadic optimization function.

Standard General Relativity defines:

In our model, this becomes:

6 = v,v.5) [ o I .
with = triune imbalance potential

This allows us to:

e Recover general relativity in the limit AT - 0, ,

e Reinterpret as emergent from energetic tensions rather than fundamental fields.
4.4 A New View of Gravitational Anomalies
This model may offer intuitive explanations for:

e Dark matter effects: gravitational pull without visible mass is a reflection of the latent structure component
dominating in the local ledger.

e Dark energy acceleration: observed expansion is not mysterious repulsion, but a system-level adjustment to an
overbalance of expansive potential.

¢ Non-local effects: gravitational anomalies in galaxies and clusters may result from entangled triadic fields, not
local mass alone.

In essence, gravity is not a force or curvature, but an emergent resolution process, a byproduct of the cosmos
attempting to stay balanced across its fundamental triune constituents.

Imagine a field of “triune imbalance vectors” across spacetime:
¢ In balanced regions, vectors cancel - flat spacetime.
e Inimbalanced regions, vectors form gradients - curved spacetime.

e Matter moves along the flow lines of these gradients.

Page




Eternal

Visually, this resembles fluid dynamics, where imbalance forms vortex-like structures, or electric fields, where
imbalance sources "pull" and "push" like charges.

Section 5: Implications and Predictions (Draft)

The Triune Genesis model is not merely philosophical. By proposing that gravity and spacetime emerge from the
balance among matter, dark matter, and dark energy, this theory yields a variety of testable predictions and
reinterpretations of existing phenomena. If these three energies are co-dependent and jointly responsible for the
fabric of spacetime, then imbalances in their local or global ratios should produce observable effects in both
astrophysics and cosmology.

5.1 Reinterpreting Cosmological Anomalies
Numerous unresolved observations may gain new clarity when viewed through the triune lens:

e Dark Matter Halos: The gravitational effects attributed to dark matter may not require a new particle but may
instead be the manifestation of a latent structural field—a form of informational tension rather than mass.

e Accelerated Expansion: Rather than invoking a cosmological constant, the presence of excess dark energy in the
triune ledger could dynamically generate expansion pressure, creating a responsive acceleration based on local
imbalance.

e Early Mass Distribution Anomalies: Observations of unexpectedly large structures in the early universe (e.g., the
James Webb Space Telescope’s findings) might suggest that matter co-manifested with guiding dark matter
scaffolds and counterbalancing dark energy—enabling faster-than-expected structure formation.

e Gravitational Lensing Without Visible Mass: Cases of strong lensing in empty regions may point to non-matter
triune imbalance—a pure field effect from latent structure and expansive tension.

We propose that gravitational acceleration can be modeled as a gradient in triune disequilibrium:

g(z") = —V&(z") = =V [(om — P1)" + (P2 — p2)* + (pa — P})’]

This formulation suggests that regions with unusual gravitational behavior (e.g. galaxy rotation curves or
gravitational lensing without sufficient visible mass) can be explained as:

> .
e Latent structure effects: where generates curvature without mass.

e Vacuum pressure gradients: where # varies across large-scale structures.
5.2 Theoretical Integration
This framework resonates with and potentially unifies insights from several advanced theoretical efforts:

¢ Holographic Models: The triune ledger can be interpreted as a form of boundary information flow, with
spacetime geometry emerging from the entangled balance at region boundaries.

e Entanglement Entropy: The presence of information gradients across spacetime regions, due to shifting triune
ratios, may correlate with gravitational strength—a potential bridge to quantum gravity.

e Emergent Thermodynamic Gravity: Similar to theories that view gravity as an entropic force, this model sees
gravity as a systemic correction mechanism responding to shifts in informational equilibrium.
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5.3 Simulability

One strength of the Triune Genesis is its potential for playable modeling. By defining local spacetime conditions
through relative triune values, simulations can:

e Visualize how altering the ratio between the three components shapes the local geometry,
e Demonstrate how equilibrium points produce “flat” space, while imbalances curve or accelerate it,

e Allow interactive explorations of cosmological behaviors by manipulating energy balances rather than relying on
fixed spacetime backgrounds.

This offers a new way to simulate the emergence of geometry, structure, and gravity—not as a given, but as an
unfolding relationship.

The triune imbalance framework can be simulated on a discrete lattice or continuous grid, where:

T = [0om, Pa> PA]

e Each node has local

e Global dynamics evolve based on minimizing the total imbalance potential:

IS'Triune = /d4m|Af(3;“)||2

e NN | -~ ' i
This "Triune Action" il replaces the Einstein-Hilbert action , offering a new variational
principle from which emergent curvature arises.

5.4 Testable Predictions

Future work could derive quantitative models to compare with observation. Among the most promising testable
outcomes:

e Correlation maps between inferred dark matter distributions and deviations from baryonic structure density,
¢ Dynamic modeling of gravity not scaling directly with mass, but with triune imbalance vectors,

e Predictions of transitional zones where gravitational anomalies appear, not because of unseen mass, but
because of shifting triune balance states.

Prediction 1: Asymmetric Gravitational Fields

Some regions of space (e.g. voids or halo edges) may show non-Einsteinian gravitational gradients due to
nonlocal imbalance fields, measurable via lensing surveys or velocity dispersion anomalies.

Prediction 2: Lensing Without Mass

®+£0 evenif p,~0

Regions with nonzero M or spatially variant L&l could produce measurable gravitational lensing even in the
absence of baryonic matter.

Prediction 3: Early Structure Formation
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Given the co-manifestation of all three energies at genesis, large structures could arise faster than predicted by
ACDM:

Over-dense initial triune regions catalyze structure formation earlier.

Could explain JWST anomalies without invoking new inflation parameters.

5.5 From Theory to Observation

Mapping across large-scale structures allows comparison with:

Cosmic microwave background anisotropies,

Lensing shear field maps,

Galaxy cluster dynamics.

If the triune imbalance scalar E correlates better with observations than standard mass-based curvature
models, the theory gains empirical traction.

Section 6: Conclusion (Draft)

The Triune Genesis model invites a fundamental reimagining of gravity—not as a standalone force or geometric
consequence of mass, but as a systemic memory of balance between three co-arising energy forms: matter,
dark matter, and dark energy.

In this view, spacetime is not an inert container, but a living framework shaped by relational tension. It is not the
presence of mass alone that bends geometry, but the interplay and disequilibrium among the triadic
constituents that determines the form and flow of the cosmos. Gravity, accordingly, is not a primary actor but an
emergent tendency—a cosmic correction vector pointing toward energetic balance.

This shift in perspective offers explanatory power across multiple domains:

It addresses the unnatural separation of matter and dark phenomena by embedding them in a single co-
dependent origin.

It links gravitational behavior to information and entropy flow, bridging concepts from thermodynamics and
guantum theory.

It provides a fresh ontology for pre-geometric physics—where structure emerges not from particles, but from
relationships.

By proposing that balance precedes structure, this model opens a path toward unifying the relational,
probabilistic world of quantum mechanics with the geometric precision of general relativity.

While still in conceptual form, the Triune Genesis framework is testable, simulatable, and fertile ground for
further mathematical and observational development. Its implications touch the origin of the universe, the
behavior of gravity, and the very nature of space and time.

In the universe governed by balance, gravity is understood as the force of tension seeking equilibrium.
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