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Development of automatic potential construction for reaction molecular dynamics
based on machine learning

Umeno, Yoshitaka
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In this study we have developed a new algorithm of automated potential
fitting, which dramatically improves efficiency and easiness of ReaxFF, as ReaxFF force fields are
essential for reaction molecular dynamics which is a powerful tool to describe chemical reaction
within the framework of atomistic modeling, without requiring computationally demanding quantum
mechanical calculations. The algorithm is designed to renew a set of atomistic structures of
reference data by evaluating the score of an optimized potential function. We picked the problem of
NiO reduction as a test case and proved the efficiency of the developed algorithm by successful

reproduction of accurate melting point and reasonable reduction process, which were not realized by
existing force fields.



(MD; Molecular Dynamics)
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