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Extending the timescale in molecular simulations on microstructural evolution of
structural materials
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In this study, we developed two schemes to accelerate saddle process
searches (SPS) against Self-Evolving atomistic kinetic kinetic Monte Carlo, which is one of the
computational methods for time evolution based on state-to-state dynamics by performing SPS at each
time step. It enabled to reproduce phenomena on longer time scales than can be handled by molecular
dynamics while maintaining the atomistic fidelity. We applied this newly-developed method to
clusters of self-interstitial atoms formed under a high-energy particle irradiation, and we
successfully observed their conversion processes to stable configurations such as faulted
dislocation loops or perfect loops with multiple atomistic diffusion for the first time in the
world.
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