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The thermodynamic properties of phase coexistence in heat conduction systems
are investigated by experiments using water and liquid crystals, numerical simulations of molecular
dynamics of the Leonard-Jones interaction potential, global thermodynamics, and the theory of

fluctuations. A thermodynamic framework that predicts the stable existence of supercooled gases by
heat flow has made great progress. Our understanding of global thermodynamic predictions based on
the theory of fluctuations has also deepened considerably. It is found that a system size larger
than a certain crossover size is necessary to observe the phenomenon, and this is a future subject
of observation in molecular dynamics simulations. Furthermore, it has been clear that it is not
easy to prepare ideal settings for precise observations in experiments.
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