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In this project, we explored new frontiers of nano-dopant analysis using
atomic-resolution scanning transmission electron microscopy (STEM). By developing new STEM
techniques and applying them to the characterization of nano-dopant structures on surfaces, grain
boundaries, dislocations and point defects of oxides and nitrides, we have succeeded in obtaining
new structural information of nano-dopants at atomic dimensions. These results are shared with other

groups and used for understanding structure-property relationships of nano-dopants inside
materials. In addition, we developed a new technique called “ grain boundary informatics,” which
can predict stable grain boundary structures very efficiently using machine learning techniques.
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