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in Late-Universe Matter-Energy Conversion-A Theoretical
Exploration Based on the Dissipative Structure Hypothesis
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Abstract

The ‘heat death’ finale depicted by the ACDM cosmological model fails to adequately account for the ultimate fate of rogue planets,
whose abundance rivals that of stars, creating a theoretical conundrum of residual matter. This paper proposes an exploratory
framework conceptualising the “technosphere” constructed by advanced technological civilisations capable of long-term survival
as a macro-scale ‘dissipative structure’ on a cosmological scale. Based on non-equilibrium thermodynamics, such technospheres
may actively seek, acquire, and transform baryonic matter from rogue planets in the cosmic late stage to maintain their low-
entropy structure. This conversion, achieved through processes like controlled nuclear fusion, releases radiant energy. This ‘active
transformation mechanism’ offers a novel physical approach to resolving the rogue planet residue problem and suggests technological
activity could significantly influence the thermodynamic evolution of the universe over extremely long timescales. This hypothesis
aims to bridge astrophysics, thermodynamics, and astrobiology, providing a speculative foundation for contemplating the potential
physical significance of intelligent life within the macrocosmic evolution of the universe.
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