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Predicting Interface Structure using the Minima Hopping Method with Machine-learning Interatomic Potential
Research Outline
Interfaces—defined as two-dimensional defects that separate distinct crystallographic regions or phases—are critical determinants of material behavior. They profoundly influence mechanical, electronic, optical, and magnetic properties by disrupting lattice symmetry and creating chemically disordered bonding environments. Such disruptions often act as rate-limiting factors in energy-related processes, including lithium diffusion in batteries and hydrogen transport in fuel cells. Despite the central role of interfaces in dictating material properties, significantly less attention has been given to predicting atomic-scale grain boundary (GB) or interfacial structures compared to bulk crystal structures. To address this gap, this research aims to develop an efficient and accurate framework for interfacial structure prediction. The approach leverages state-of-the-art machine learning interatomic potentials, providing near-DFT accuracy at a fraction of the computational cost. The results demonstrate that this framework is among the most robust and effective methodologies currently available for predicting interfacial structures. The ability to uncover previously unknown interface configurations offers valuable insights into the fundamental mechanisms governing transport phenomena in energy-relevant materials, ultimately supporting the design of more efficient electrochemical devices.
