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Organic-inorganic hybrid materials (OIHMs) have been attracting attention, especially for
perovskite solar cells. Because of the huge number of combinations of organic molecules and
inorganic elements, a data-driven approach is expected to greatly improve the efficiency of
material exploration for OIHMs. However, when searching for unknown OIHMs without
experimental data, there are two challenges: predicting crystal structure and predicting material
properties for OIHMs.

We have solved the former challenge by combining genetic algorithms and DFT
calculations? and the latter by applying the DFT/3D-RISM method?, which is used for solid-
liquid interface simulations. The two new schemes make it possible to predict realistic
structures and properties of OIHMs without experimental data with significantly reduced
computational costs.
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