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Section  4. Entropic Relational Complexity and the Expansion of the Universe 

 

At the cosmological level, CUWF advances a radical but systematic claim: the universe does not 

expand because matter is being pushed outward through a pre-existing spatial container. Rather, what 

appears as cosmic expansion is interpreted as the large-scale statistical unfolding of relational wave 

structure under increasing entropic differentiation. 

This section builds directly on the mechanism established in Section 3. If emergence begins through 

collapse, entropic locking, and the formation of relational structure, then the next question is how that 

local process scales upward into the apparent expansion of the universe. CUWF proposes that as 

relational complexity increases, phase divergence accumulates across the wave field, and this 

accumulated divergence is later perceived as redshift, distance growth, and cosmological expansion. 

The central claim of this section is therefore not merely that entropy accompanies cosmic evolution, but 

that entropic relational complexity is itself the driver of the universe’s apparent large-scale expansion. 

4.1 Entropy and the Expanding Universe 

A key feature of the CUWF framework is its alignment with the second law of thermodynamics. The 

universe is not assumed to begin in chaos, but in maximal order: a homogeneous and undisturbed 

wave condition. As relational collapse proceeds, the system differentiates into increasingly complex 

configurations. Interacting wave nodes, entangled structures, and persistent collapse traces 

proliferate, and with this proliferation comes increasing entropy. 

In this sense, the growth of entropy and the growth of relational complexity are two views of the same 

cosmic development. The universe unfolds not simply by becoming larger, but by becoming more 

structurally differentiated. Expansion is therefore understood statistically rather than mechanically. 
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To express this more formally, CUWF introduces a relational interaction function R(i, j), representing the 

interference amplitude between two localized wave states Ψᵢ and Ψⱼ: 

R(i, j) = ∫ Ψᵢ*(r, t) · Ψⱼ(r, t) d³r 

From this, a relational density quantity may be defined as: 

ρ(i, j, t) = |R(i, j, t)|² 

This quantity measures the probabilistic relational density between wave patterns. On that basis, 

CUWF defines a relational entropy function: 

S(t) = − Σᵢⱼ ρ(i, j, t) · log ρ(i, j, t) 

As more relational nodes emerge and interfere, S(t) increases. The system moves from homogeneous 

stillness toward higher configurational diversity. In this framework, cosmological expansion is not an 

independent phenomenon added on top of entropy. It is one expression of the same deepening 

relational complexity. 

CUWF therefore proposes a direct proportionality between the growth of emergent spatial volume and 

the rate of relational entropy production: 

dV/dτ ∝ dS/dt 

Here V denotes emergent spatial volume, and dS/dt measures the rate of relational entropy increase. 

The symbol τ may be read as an ordering parameter of cosmic development rather than an already 

assumed background time variable. 

The implication is clear: the universe expands because relational complexity deepens. 

4.2 CUWF’s Refutation of Dark Energy 

In standard cosmology, the observed acceleration of cosmic expansion is generally attributed to dark 

energy—an unknown component introduced to preserve the ΛCDM model and to account for the 
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dimming of distant Type Ia supernovae. Yet dark energy remains observationally elusive. It is 

mathematically useful, but physically undefined. 

CUWF offers a different interpretation. If expansion is already a manifestation of entropic relational 

divergence, then no repulsive cosmic fluid or external pushing mechanism is required. The apparent 

acceleration of expansion is not caused by an additional force. It is the visible consequence of the 

growing phase divergence of relational wave structure. 

Within the CUWF ontology, dark energy is unnecessary because it has no explicit wave structure, no 

collapse dynamics, and no observable resonance through which it could act. A concept that lacks 

structural participation in the wave substrate is treated here not as hidden physics, but as an 

unnecessary placeholder. 

4.3 Entropic Redshift as a Phase-Space Effect 

Standard cosmology interprets redshift as the stretching of light due to metric expansion of space. 

CUWF reinterprets redshift differently. It is not primarily a Doppler-like signature of recession, nor 

merely a stretching imposed by expanding geometry. It is the observable result of entropic phase 

divergence between emitter and observer within an evolving relational field. 

As entropy increases, the relational phase between distant wave systems drifts statistically. The 

observed redshift z may therefore be expressed as: 

z = Δφ(t) / 2π 

where: 

• Δφ(t) is the cumulative phase difference between emission and observation, 

• and z is the observable spectral redshift. 

The rate of this phase drift is tied to entropy flow: 
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dφ/dt ∝ dS/dt 

This means that as relational entropy increases, phase separation also increases. The observed 

wavelength shift is thus interpreted not as evidence that galaxies are literally rushing apart through a 

stretching medium, but as a spectral trace of growing informational divergence within an entropic wave 

field. 

In this view, redshift becomes a measure of relational memory drift rather than a simple indicator of 

kinematic recession. 

4.4 Rethinking the CMB in the CUWF Framework 

The Cosmic Microwave Background (CMB) is often treated as definitive evidence for a singular 

explosive origin. CUWF proposes another reading. The CMB may instead be interpreted as the thermal 

echo of early large-scale wave entanglement reaching entropic equilibrium. 

On this view, the background radiation field is not the afterglow of an initial explosion, but the 

thermodynamic memory of early relational coherence relaxing into large-scale resonance. Its near-

isotropy follows naturally if early collapse events occurred within a highly entangled field whose phase 

relations converged statistically over time. 

CUWF therefore interprets the large-scale uniformity of the CMB as the projected consequence of: 

• wave entanglement across early relational nodes, 

• entropic smoothing over long developmental intervals, 

• and residual thermal vibration locked into low-energy phase shells. 

Small anisotropies are then reinterpreted not as inflation-amplified primordial fluctuations, but as local 

differences in the timing and geometry of entropic collapse. 



           Paper A: The Theory                                                   www.cuwfcosmos.com 

 

  

© 2025 CHAYUT TECHASAMRAN 28 

 

In this sense, the CMB is not a boundary to a single explosive past. It is a snapshot of the universe 

entering long-duration thermodynamic resonance. 

4.5 CUWF’s Hubble Alternative: Divergence Without Motion 

Hubble’s law, v = H₀·d, is usually read as evidence that galaxies recede with velocities proportional to 

their distances. CUWF does not deny the observational pattern. It reinterprets its meaning. 

Within this framework, the apparent recession velocity is not fundamentally a velocity through 

expanding space. It is a projection of increasing phase-space separation between distant relational 

systems. This may be written as: 

v_apparent = (dφ/dt) · (∂x/∂φ) 

where: 

• dφ/dt is the rate of phase divergence driven by entropy flow, 

• and ∂x/∂φ expresses the sensitivity of apparent positional separation to phase difference. 

This formulation preserves the observational redshift–distance correlation while changing its ontology. 

Distance itself becomes an emergent projection of phase divergence rather than a primitive geometric 

fact. 

The result is a Hubble-like relation without requiring literal recession through a pre-existing metric 

container. 

4.6 Entropic Geometry vs. Expanding Space 

Classical cosmology treats the geometry of the universe as the curvature of spacetime. CUWF 

challenges this by proposing that geometry is not primary. It is an emergent mapping of relational 

collapse structure. 
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As collapse events become more statistically distributed and more densely interconnected, they 

generate the appearance of spatial topology. What is perceived as expanding space is, in CUWF, the 

growth of phase-space separation among relational nodes. 

The geometric structure around a location x may therefore be described schematically as: 

Geometry(x) ∝ Distribution(Ψ_collapse) 

where: 

• Geometry(x) is the effective topology associated with location x, 

• and Ψ_collapse is the set of collapse states influencing the local relational context. 

This implies that distance arises from accumulated phase divergence, while geometry is a higher-order 

statistical reflection of wave-memory distributions. The universe does not expand through space; 

space is what expands from entropy. 

Because geometry is treated as relational and emergent, several familiar cosmological tensions are 

softened at once: 

• no inflation is needed to smooth an originally metric curvature, 

• no singular time-zero container is required, 

• and no spatial center or fixed boundary must be assumed. 

4.7 Philosophical Implication: Why a Force Is Not Needed 

The idea that the universe must be pushed outward by a force—whether dark energy, inflationary 

repulsion, or the stretching of a material-like spacetime fabric—reflects a deeply ingrained mechanistic 

intuition. CUWF asks whether that intuition is necessary at all. 
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If expansion is the natural consequence of entropic relational reconfiguration, then no external driving 

force is required. The unfolding of the universe is not imposed from outside the system. It is intrinsic to 

the wave field itself. Entropy is not merely a byproduct of cosmic process; it is the process through 

which differentiation, drift, and large-scale structure become visible. 

This shift has an important philosophical consequence. It suggests that emergence precedes force, 

and that structure precedes substance. The universe need not be driven forward by a hidden agent. It 

may instead continue to unfold because relational complexity naturally deepens within the wave 

substrate. 

The broader point of this section is therefore both scientific and philosophical: CUWF seeks to replace 

externally compelled cosmology with self-organizing cosmology. The universe expands not because it 

is pushed, but because it continues to resonate into greater differentiation. 

 

 

                         

 

 

 

 

 

 

 

 


