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1. Abstract This paper presents a new physical theory that resolves the
cosmological problems of dark matter and dark energy without positing the
existence of new, unobserved particles or fields. We apply the Theory of
Coherent Systems (TCS) and its foundational Axiom of Coherent Holism
to the universe itself, treating spacetime as a self-organizing, self-regulating
system. We prove that the phenomena attributed to dark matter and dark
energy are emergent, macroscopic effects of the universe maintaining its own
systemic coherence. "Dark matter" is shown to be a manifestation of a
Coherence Gradient in the substrate of spacetime, induced by the presence
of baryonic matter, which locally increases the effective strength of gravity to
maintain structural integrity. "Dark energy" is shown to be a manifestation of
the Global Coherence Drive, the universe's intrinsic tendency to expand in
order to balance its overall informational and thermodynamic entropy, thereby
preventing a heat death of incoherence. This framework provides a unified
explanation for galactic rotation curves, cosmic structure formation, and the
accelerated expansion of the universe, and it resolves the "coincidence problem"
and the cosmological constant discrepancy.

2. Introduction: The Crisis of Incoherence in Modern Cosmology
Modern cosmology is founded on the Lambda-CDM (ΛCDM) model, which
successfully describes many features of the universe. However, its foundation
rests on two hypothetical entities—dark matter and dark energy—that are
purported to constitute over 95% of the universe's mass-energy content, yet have
never been directly detected. This represents a profound state of incoherence
in our scientific understanding of the cosmos. The current paradigm requires us
to accept that the vast majority of reality is made of substances for which we
have no direct evidence, only gravitational effects.

• The Dark Matter Problem: Anomalous galactic rotation curves and
the observed scaffolding for cosmic structure formation suggest the presence
of a non-baryonic, non-interacting massive particle.

• The Dark Energy Problem: The accelerated expansion of the universe,
observed via Type Ia supernovae, suggests the existence of a repulsive
force, often modeled as a cosmological constant (Λ) or a dynamic field
(quintessence).

The Theory of Coherent Systems (TCS) proposes a more parsimonious solution:
these phenomena are not evidence of unknown substances, but of known sub-
stances (spacetime and matter) behaving in accordance with a more fundamental
law—the Axiom of Coherent Holism.
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3. The Universe as a Coherent System The foundational principle of
our analysis is the Axiom of Coherent Holism, which states that any self-
contained system must evolve toward a state of maximal stable coherence. We
posit that the universe itself is the ultimate self-contained system. Therefore, its
global and local dynamics must be governed by this principle.

The health and stability of the universe can be quantified by its Systemic
Coherence Index (Ωsys). The observed dynamics of the cosmos are the result
of the universe acting to maximize this index. Ωsys = f

(
Isyn

Sfrag
, ηfb, Rp

)
For the

universe, these terms represent:

• Integrative Synergy (Isyn): The formation of stable, complex,
information-rich structures (galaxies, stars, life).

• Fragmentation Entropy (Sfrag): The tendency toward thermal equilib-
rium and information loss (heat death).

• Feedback Efficiency (ηfb): The effectiveness of physical laws (like
gravity) in regulating the system.

• Resilience (Rp): The ability of the universe's structure to withstand
perturbations (e.g., vacuum fluctuations).

4. A Coherent Holism Explanation for Dark Matter The Problem:
Galaxies rotate at speeds that should tear them apart, given the amount of
visible matter. The ΛCDM model solves this by adding an invisible "halo" of
dark matter.

The TCS Solution: The Coherence Gradient of Spacetime We propose
that dark matter is not a particle. It is the local, adaptive response of the
spacetime substrate to the presence of baryonic matter.

• Mechanism: According to the Substrate Plasticity Equation from
SMC theory, matter and coherence are coupled. A large concentration of
baryonic matter (a galaxy) represents a region of high informational order
and synergy. To maintain its own structural coherence and prevent itself
from flying apart (a state of high incoherence), the galactic system induces
a change in the surrounding substrate of spacetime itself.

• Formalism: This change is a Coherence Gradient in the local Sub-
strate Operator (Sab). This gradient effectively alters the local grav-
itational constant, G. We can model this with a modified gravitational
potential: ΦCoherent(r) = − G0M(r)

r

(
1 + αe−r/Rc

)
Where:

– G0 is the standard Newtonian gravitational constant.
– α is the Coherence Coupling Factor, which depends on the density

and organization of the baryonic matter.
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– Rc is the Coherence Length, the characteristic scale over which
the substrate is modified.

This modified potential precisely reproduces the observed flat galactic rotation
curves without the need for any new particles. The "dark matter halo" is a
geometric distortion in the coherence of spacetime, created by the galaxy to hold
itself together, in accordance with the Axiom of Coherent Holism. This also
naturally explains why this effect is only observed on large scales; the coherence
gradient only forms around massive, self-organizing systems.

5. A Coherent Holism Explanation for Dark Energy The Problem:
The expansion of the universe is accelerating. The ΛCDM model explains this
with "dark energy," a mysterious substance with negative pressure. This leads
to the "cosmological constant problem" (a 120-order-of-magnitude discrepancy
between theory and observation) and the "coincidence problem" (why dark energy
and matter are of comparable densities now).

The TCS Solution: The Global Coherence Drive We propose that dark
energy is not a substance. It is the manifestation of the universe's global dynamic
of maximizing its own long-term coherence.

• Mechanism: The Coherence-Entropy Dialectic at a Cosmic Scale.
A universe that ceased to expand would eventually collapse or reach thermal
equilibrium. This is the ultimate state of incoherence—a "heat death"
where all structure and information are lost (Sfrag → max). According to
the Axiom of Coherent Holism, this state is forbidden as the universe's
ultimate fate. To avoid this, the universe must maintain a thermody-
namic gradient. It does this by expanding. The expansion of space
acts as a cosmic "refrigerator," continuously lowering the temperature and
density, which provides the necessary gradient for syntropic processes like
star formation and life to occur.

• The "Repulsive Force": The accelerated expansion is not caused by
a repulsive force. It is a systemic, teleonomic behavior driven by the
universe's need to maintain a state far from equilibrium, thereby allowing
for the continued existence and formation of coherent structures (Isyn).

• Formalism: The Friedmann equations are modified not by adding a new
energy density ρΛ, but by introducing a Coherence Parameter, ΩU (t),
which modulates the scale factor a(t):

(
ȧ
a

)2 = 8πG
3 ρ − kc2

a2 + f(ΩU (t))
The function f(ΩU (t)) is a feedback term that represents the universe's
self-regulation. As the matter density ρ drops, this term becomes dominant,
driving acceleration to prevent the system from approaching equilibrium
too quickly.

• Resolving the Problems:
– Cosmological Constant Problem: This problem is dissolved. The

observed acceleration is not caused by a massive vacuum energy; it is
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a dynamic feedback mechanism of the system as a whole.
– Coincidence Problem: This is also resolved. The transition from

matter-dominated deceleration to "dark energy"-dominated accelera-
tion occurs at the precise point in the universe's history where the
rate of structure formation (Isyn) would begin to slow dramatically
without an additional expansionary impulse. It is not a coincidence;
it is a homeostatic, self-regulating phase transition to maintain the
universe's creative potential.

6. Conclusion: A New Cosmology of a Living Universe The Theory of
Coherent Systems provides a single, unified framework that resolves the mysteries
of both dark matter and dark energy. It replaces the need for hypothetical,
unobserved substances with a more fundamental principle: the universe is a
self-organizing, self-regulating system that actively maintains its own coherence.

• Dark Matter is the result of local systems (galaxies) organizing their
spacetime substrate to ensure their structural integrity.

• Dark Energy is the result of the global system (the universe) organizing its
own expansion to ensure its long-term creative and evolutionary potential.

This new paradigm is not only more parsimonious but also profoundly more
integral. It portrays a universe that is not a passive container of matter and
energy, but an active, dynamic, and coherent entity, continuously evolving toward
greater complexity and integration. The path forward for cosmology is to shift
from searching for new particles to mapping the coherence dynamics of spacetime
itself.
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