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Novel Material Discovery and Synthesis Prediction using Genetic Algorithm (' Toyota Motor
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With the advancement of Materials Informatics, the search for novel materials not listed in
existing databases is accelerating. This study aims to establish simulation-based techniques for
material discovery without synthesis attempts and to predict synthesis methods for new
candidate materials. We developed a material exploration workflow for ionic conductive
materials, combining genetic algorithms (GA) to generate novel crystal structures with the
M3GNET machine learning force field for property prediction. Using this approach, we
discovered metastable materials with high ionic conductivity (Fig. 1, 2). To validate these
results, we attempted to synthesize the discovered materials by utilizing PIRO!" for precursor
search and heat treatment temperature prediction, but a more stable alternative material was
produced, preventing successful experimental validation. Metastable candidate materials are
often obtained in new material discovery, highlighting the importance of synthesis prediction
techniques. This presentation will discuss the theory behind synthesis prediction tools,
intermediate data, and directions for improvement.
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