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Abstract

Dark energy is commonly modeled in contemporary cosmology as a cosmological constant or
as an effective field that causes the accelerated expansion of the universe. Despite its empirical
success, its ontological status remains unresolved. This paper proposes a minimal
reinterpretation: dark energy is not understood as a fundamental entity, but as an emergent
residual effect that arises when large-scale emergent structures exceed the universe’s capacity
for global integration. Within an MNO-inspired operator framework, dark energy appears as an
expression of structural openness that becomes effective where locally realized differentiation
can no longer be globally stabilized. The approach does not replace the ACDM model, but opens
a narrowly delimited explanatory window in which dark energy is read as a consequence of
emergence rather than as a primary cause.

(This paper is an interface text. The author’s primary research corpus employs an autistic, non-
linear, rhythmically recursive writing mode that cannot be fully preserved in academic English
without structural loss of epistemic function.)
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1. The Explanatory Gap of Dark Energy

The ACDM model describes the observed accelerated expansion of the universe with high
precision by introducing a cosmological constant A. This constant, however, functions primarily
as a phenomenological stabilizer: it reproduces observational data without providing an
explanation for the origin or the ontological status of dark energy.

Alternative approaches—such as vacuum energy, quintessence, or modifications of gravity—
attempt to close this gap, but often do so by introducing new entities, additional degrees of
freedom, or extreme fine-tuning. Less attention has been paid to the possibility that dark energy
may not constitute an independent entity at all, but can instead be understood as a structural
effect.

2. Emergence and the Limits of Global Stabilization

Cosmic development exhibits a clear sequence:
1. anearly phase of high homogeneity,
2. theformation of local structures (galaxies, galaxy clusters),
3. alate-time phase of accelerated expansion.

In standard interpretations, structure formation and cosmic acceleration are treated largely
independently of one another. This paper proposes a minimal alternative assumption:

In this perspective, local structure formation and global spacetime dynamics are not treated as
independent processes. Emergence produces real differentiation. Stabilization presupposes
that this differentiation can be held globally. If this integration fails, the system can no longer
respond locally and instead responds via the global structural degrees of freedom of spacetime.
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3. Complementary Response Modes to Emergent Integration Limits

The interpretation of dark energy proposed here can be situated within a broader structural
context. Dark matter, dark energy, and Bayesian predictive models can be understood as
different response modes to integration limits of emergent differentiation, operating at different
levels.

Dark matter appears where locally emergent structures cannot be stably maintained by visible
matter alone. In this sense, it functions as an effective mode of local binding and stabilization,
without itself forming further differentiated structure.

Dark energy, by contrast, becomes effective when emergent differentiation can no longer be
globally integrated. The response does not take the form of additional binding, but rather a shift
to the global structural degrees of freedom of spacetime, which manifests as accelerated
expansion.

Bayesian predictive models can analogously be understood as an epistemic response mode
that comes into play where sensory or relational integration is insufficient to coherently grasp
the environment. Instead of further emergence, stability is produced through anticipatory model
formation.

This analogy does not serve to equate physical and cognitive phenomena, but to structurally
situate dark energy: it appears not as an isolated special problem, but as part of a general
response logic by which systems react to the limits of stabilization and integration.

4. Dark Energy as an Emergent Residuum

Against this background, dark energy can be interpreted as an emergent residuum:
o emergently formed structures are locally real and gravitationally bound;
¢ their cumulative differentiation exceeds the capacity for global integration;
e the cosmicresponse is not further structuring, but expansion.

In this reading, dark energy does not appear as an additional force or substance, but as a global
effect of non-integrated emergence. Expansion is not driven by dark energy; rather, “dark energy
designates the effect of this expansion.

»

This interpretation is consistent with the empirical properties of the cosmological constant:
e spatial homogeneity,
e absence of local interaction,
¢ dominance at late cosmic times,

e coupling to the structure of spacetime itself.

5. Minimal Operator Formulation

In an MNO-inspired operator reading, the process can be formulated without additional
metaphysics:



o A(Differentiation): local emergence produces structured differentiation.
e B (Binding): gravitational mediation integrates differentiation locally.
e C (Openness): global integration fails > structural openness of spacetime increases.

Within this framework, dark energy corresponds to a C-dominant state, in which openness
assumes the stabilizing function previously provided by binding.

Crucially, no new dynamical law is postulated. Existing terms are reread operatorially.

6. Boundedness of the Proposal
This approach explicitly does not claim to:

o fully explain dark energy,

e replace the ACDM model,

e substitute emergence for fundamental physics.
The claim is strictly limited:

Dark energy can be consistently interpreted as a global residuum of emergent differentiation,
without introducing new entities or parameters.

The proposal thus remains fully compatible with established cosmology, while at the same time
enabling a precise conceptual shift.

7. Implications and a Testable Stance
The approach is primarily interpretive rather than immediately predictive:

o Dark energy would be expected to correlate more closely with the history of large-scale
structure formation than with microphysical fields.

e Itstemporal constancy reflects saturation rather than fundamentality.
e Cosmic acceleration appears as a boundary phenomenon of emergent systems.

Whether this perspective will lead to future formal or empirical refinements remains open—
deliberately so. A possible empirical point of contact would be a more precise correlation
between phases of large-scale structural saturation and the onset of accelerated expansion;
however, this lies beyond the scope of the present contribution.

8. Concluding Remarks

Dark energy need not be understood as a mysterious substance or as an inexplicable constant.
It can be read, minimally and consistently, as a cosmological sighature of emergence that has
exceeded its integrative limit. In this sense, dark energy is not the cause of expansion, but the
name given to the universe’s structural response when further stabilization is no longer possible.



