
ORIGINAL RESEARCH PAPER

BEYOND HEAT DEATH: A THERMODYNAMIC COSMOLOGY OF INFORMATION 
AND SELF-ORGANIZATION

Duchel Jeanedvi 
KINOUANI 
KINAVOUIDI

Université Marien Ngouabi, Faculté des Sciences et Techniques, BP : 69, Brazzaville, 
Republic of the Congo. Institut National de Recherche en Sciences Exactes et Naturelles, 
Ministère de la Recherche Scientique et de L'innovation Technologique, BP 1200, 
Brazzaville, Republic of the Congo

Basile Guy Richard 
BOSSOTO

Université Marien Ngouabi, Faculté des Sciences et Techniques, BP : 69, Brazzaville, 
Republic of the Congo.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Science & Technology

International Journal of Scientific Research 1

Volume - 15 | Issue - 07 | July - 2026 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
We propose a model of thermodynamic cosmology of self-organized complex systems in which the universe is described as a non-equilibrium 
thermodynamic system governed by the coupled dynamics of entropic dissipation, coherent information, and structural organization. Central to 
this framework is the introduction of a “counter-entropic self-organization potential,” enabling the local emergence and stabilization of complex 
structures without violating the second law of thermodynamics. The universe thus exhibits a pseudo-dynamic character at local scales, marked by 
dissipative reorganization, while maintaining quasi-stationary behaviour on large scales. In this approach, time is interpreted as an emergent 
quantity arising from irreversible physical transformations, and information becomes a fundamental dynamic variable of cosmic evolution. The 
model is formalized as a non-linear dynamical system coupling entropy, information, and organization, inspired by non-equilibrium 
thermodynamics, information theory, and complex systems. Although exploratory and not yet validated by observational evidence, this theoretical 
construct opens an interdisciplinary perspective for the study of cosmic self-organization and the emergence of structures in the universe. If the 
description faithfully reects the underlying physics, several implications naturally follow: the absence of a genuine thermodynamic heat death, 
cosmological self-organization and large-scale structure formation, dynamical transitions in cosmic evolution, the emergent origin of the arrow of 
time, an effective gravitational role of organization, a dynamical interpretation of dark energy, black holes as systems of information 
reorganization, and testable deviations from the standard cosmological model.
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S Functional entropy -1J·K
I Consistent information bit
Ω Overall level of organization Without dimension
E Physical energy J
U Global energy-information J
Φ Anti-entropy potential -1 -1J·K ·s
J Entropic production -1 -1J·K ·s
t Physical time s
τ Reduced time Without dimension
η Entropic regularization parameter -1J·K
α Informational coupling -1s
β Dissipation coefcient -1s
γ Organizational effectiveness Without dimension
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