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Deep understanding of ionic conduction mechanism based on time fluctuation
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Using solid-state NMR experiments and theoretical calculations, we proposed
a method to analyze the relationship between ion environments and host structures in solid-state
materials. First-principles molecular dynamics (MD) simulations based on density functional theory
(DFT) were performed. Solid-state NMR parameters were theoretically estimated for DFT-MD-derived
structures at each time step. Subsequently, a machine learning model that can predict the NMR
parameters from the atomic structures was constructed. This enabled us to predict NMR parameters
that reflect the relationship between the conduction paths associated with ion motion and the host
structure without requiring computationally expensive GIPAW calculations.
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