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Efficient exploration of unknown oxides using crystal-structure database and
first-principles calculations
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The evaluation of thermodynamic stability by first-principles calculations
effectively work for the search of unknown compounds. Meanwhile, systematic evaluation is difficult
due to the lack of the initial-structure candidates of unknown compounds. In this study, we created
hypothetical pseudo-binary oxide models consisting of 33 cations and oxide ions using all the
prototype structures in the Inorganic Crystal Structure Database, and evaluated the formation
energies by first-principles calculations. As a result, we found that there are many unknown crystal

structures with low formation energies as well as many known compounds. Preferential synthesis of
these screened crystal structures will improve the efficiency of compound search.
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