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Understanding the thermodynamic properties of volatile components in the Warm Dense Matter
(WDM) regime is essential for modeling the interior structures of icy planets and satellites. In this
study, we developed a hybrid approach combining ab initio molecular dynamics (AIMD) and deep
learning-based interatomic potentials to investigate hydrogen sulfide (H,S) over a wide range of
temperatures (500-10,000 K) and densities (1-5 g/cm?®). The results reveal temperature- and
density-dependent structural transitions and suggest that the constructed dataset can serve as a
theoretical WDM database. Our findings also imply a potential impact of H,S on the gravitational

moments of icy planets.
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Ab initio Deep Learning
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