
positioning from the ordered positions. As can be seen in the figure, some Y atoms are shifted from 

the ordered array sites, as indicated by the arrows. This demonstrate that Y positioning at the grain 

boundary is basically ordered in two dimensions based on their specific stable atom positions on the 

interface, but that some fluctuation or disordering exists, perhaps due to trapping and/or overflowing 

onto the metastable sites. It can be thus said that plan-view HAADF STEM is also very powerful 

method for directly imaging individual atoms within materials, bringing us a crucial step towards the 

full three-dimensional characterization of interface atomic structures.  
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Fig.1 (a) ABF STEM image of LiCoO2 crystal 

projected along the [112
_

0] direction, indicating that Li 
ion can be clearly observed between oxygen layers. 

Fig.2. Three dimensional HAADF STEM 
observations, showing a plan-view and two 
cross-sectional images in Y doped Al2O3 ��13 
grain boundary. The image is displayed with 
a nonlinear intensity scale to highlight bright 
features. The two-dimensional ordered array 
of individual Y atoms is clearly observed.  
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