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Fig.1 Solid-state Li-ion battery used for operando STEM-EELS observations. (a) Schematic of a bulk-type sulfide-based solid-state battery used
in this study. (b) ADF-STEM image of LisTisOq, particles. (c) Charge—discharge curves of the thinned battery cell operated in a transmission
electron microscope.
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Fig. 2 Phase transition with surface Li diffusion and core-shell structure during Li insertion. (a) ADF-STEM image with color lines highlighting
different surface categories. The yellow lines represent the interfaces between the Li4TisO.2-1 particle and SE. The red lines represent the
interfaces between the Li4TisO1,-1 particle and current collector. The green lines show the grain boundaries between the Li;TisO15 particles. The
white lines represent the surfaces that are not in contact with anything. The dashed cyan lines represent the surface with unknown categories.
(b—n) Change in the Li distribution visualized by operando STEM-EELS. The amount of inserted Liions is shown in each panel. (o) 3D schematic of
the lithiated lamella during Li insertion. SE and current collector have been omitted for ease of viewing. (p) Change in the Li concentration in
region "A” in (b)—(n). The x-axis shows the label of each Li distribution.
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