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Development of first-principles structure search method applicable to
large-scale systems and its application

Geshi, Masaaki
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As _a method to search for unknown crystal structures with the least possible

cost based on first-principles calculations, we have established a method that combines the method
of randomly generating initial structures and optimizing only selected ones from a single enthalpy
calculation and the method of searching over a space group to avoid as many search omissions as
possible. This was applied to the search for new high-pressure phases such as Te, S, Se, Sn, P, As,
and Sb. Importantly, 1 clarified that the calculation precision determined by the cutoff energy and
k-point sampling is extremely important, and when using the pseudopotential method, it must be done
with a reliable calculation that confirms that the pseudopotential is sufficiently consistent with
the FLAPW method, which is the most precise method.
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