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This study aimed to understand the mechanism of material degradation induced
by hydrogen from atomic-scale using machine-learning interatomic potentials constructed using
first-principles calculations based on density functional theory. Specifically, we accessed the
accuracy of predicting hydrogen diffusion in aluminum and performed dynamical calculations
considering the quantum effects of hydrogen nuclei. Furthermore, stress tests were conducted through
molecular dynamics simulations using relatively large-scale computational models, revealing the
hydrogen aggregation within aluminum which accelerates material fracture. Additionally, we conducted
further analysis on the alumina-aluminum system, obtaining preliminary results on hydrogen behavior
near interfaces.
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