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Figure S1. Diffraction patterns of the bicrystal YSZ sample: (a) upper crystal, (b) near-

GB, and (c) lower crystal of the TEM image shown in Figure 1(a). The measured tilting 

angle in (b) is 22.6 ± 0.1°. 

 

 

Quantification of TEM images and MD-MC simulated images 

 

To obtain the intensity plot (Figure 1(e)) from the TEM image (Figure 1(c)), we took the 

following steps. First, the peak intensities of individual cation and anion columns in the 

TEM image were read using Digital Micrograph. Second, the TEM image was intersected 

into the areas with the width of 0.251 nm starting from the grain-boundary core (x=0). 

The width was calculated as (a/2) × cos (11.3°) so that the cation columns along the blue 

arrow (bottom left of Figure S2(a)) coincide with the intersecting lines (white-dotted lines 

in Figure S2(a)). Third, the average and standard deviation of the intensities of 

cation/anion columns in each intersected area were recorded in the intensity plot at the x 

value of the midpoint of each area (orange-dotted lines in Figure S2). Fourth, the 

intensity values at x > 1.5 nm in Figure 1(e) for cations and anions were averaged to draw 



the average cation intensity at x > 1.5 nm (blue-dotted line in Figure 1(e)) and the 

average anion intensity at x > 1.5 nm (red-dotted line in Figure 1(e)). 

 

Figure S2.  (a) Bright-field TEM image of the area investigated in this study. Blue dots 

represent cation columns and red dots represent anion columns. (b) The plot of intensities 

of individual atomic columns. 

 


