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Global structure search of two-dimensional materials based on evolutionary
algorithms and gaussian process regression
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We performed machine-learned searches for the nontrivial structures of
two-dimensional materials and solid surfaces that are difficult to determine experimentally. We
first determined the stable structures of silicene on the Ag(11l) surface, clarifying the origin of
less-ordered phases that have been unidentified so far. We next determined the stable structures of
Pd clusters on the Sr3Ti207 surfaces, demonstrating that Pd oxide clusters are superior automotive
exhaust gas catalysts that are resistant to the solid solution to the substrate as well as
sintering. We also determined the adsorption structures of Pt single atoms on the edges of graphene
nanoribbons, discovering more stable adsorption structures under the condition of oxygen reduction
reactions than those reported in prior studies.
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