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Spatial and Temporal Visualization of lon Conduction in Crystal by STEM Moire
Fringe Method
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In this study, ABF-STEM SMF imaging was used to detect the movement of
expansion and contraction bands in LMO nanowires during fast charging and discharging. The bands
were observed only after the current peak of cyclic voltammetry (CV), which was measured
simultaneously, indicating a strong correlation with lithium transport. Since the lattice spacing
did not change before and after the appearance of the expansion and contraction bands, based on
Vegard®s law, the expansion and contraction bands are considered to be Li excess and Li deficient
bands that migrate in a single phase during the fast charging process. This lithium transport
behavior during fast charging differs from the well-known diffusion-limited lithium transport in
equilibrium.
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