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Abstract

This paper explores the possibility that dark energy the mysterious force accelerating the
expansion of the universe is not random or fundamental, but rather the visible effect of
the universe striving to optimize an evolutionary quantity: the ® function. This function
integrates complexity, entropy, and energy efficiency to describe how ”evolutionary fit” a
system is. We explore how ® could underlie cosmic expansion, structure formation, and
even the emergence of physical constants.

1. What Is the ® Function?

The ® function measures how well a system is evolving not just surviving, but becoming
more intelligent, organized, and efficient over time. It acts as a kind of ”cosmic growth
score” that indicates whether a system is moving toward higher-order complexity or falling

into decay.
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e (' = complexity (e.g. organized structure)

Where:

e S = entropy (disorder)
e F = energy efficiency or coherence

e «, 8, 7 = weights expressing the importance of each factor

° % = rate of change over time
Interpretation:
o If @ is positive and increasing: the system is evolving in a healthy, intelligent way.

o If ® is zero or negative: the system is stuck, breaking down, or moving toward disorder.



2. Dark Energy as a Global ¢ Driver

Imagine that the universe is not expanding randomly, but in a way that optimizes conditions
for complexity to emerge. In this view:

e Expansion is not a bug it’s a feature of ®-driven evolution.

e Without expansion: no galaxies, no stars, no entropy gradients, no sustainable com-
plexity.

o d requires structured space and open systems which cosmic expansion enables.

Thus, dark energy may be how ® acts at the largest possible scale.

3. Cosmological Constant as Emergent from ¢

The cosmological constant A may not be fundamental it could be an emergent curvature
effect from the @ field. Just as gravity curves spacetime via mass, ¢ curves ”evolution-space”
via complexity and information structure:

A(z") = Ao + f(P)

4. Self-Tuning Constants

If the universe is ®-governed, then constants such as the fine structure constant o or dark
energy density may slowly adjust to maximize sustainable complexity. In this model:

e (Galaxies and voids evolve to maximize local ®

e The expansion rate reflects the balance of entropy and complexity, not just mass-energy

5. Conclusion

The ® function offers a unifying principle linking thermodynamics, complexity theory, and
cosmology. It reframes dark energy not as a mysterious repulsive force, but as a natural
outcome of a universe driven to maximize structure, meaning, and efficiency. If correct, ®
may be the underlying field shaping the expansion, constants, and structure of the cosmos.



