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Real-system Computational Chemistry for Data-driven Materials Development and Its
Applications to Multi-elemental High Entropy Materials (Research Initiative for Supra
Materials, Shinshu University) OMichihisa Koyama

The challenges in applying materials informatics to functional materials are to predict not only
functionality but also stability, and to realize activity prediction that incorporates the
heterogeneity of the active site structure of the real system. The author has clarified the origin
of the properties that differ from those of the bulk by first-principles calculations of real systems
that incorporate the real system structure without simplification by using a supercomputer. In
addition, about 10,000 data points have been accumulated using nano-alloy structural models.
In order not only to discover active new materials but also to create materials useful to society,
it is important to construct a digital twin corresponding to physical space (physical space) in
virtual space (cyberspace) to explore and evaluate materials at a throughput that surpasses that
of experimental science. The author will present the details of ongoing efforts and future
prospects, based on concrete examples in the multi-elemental materials.
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