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This invited talk explores the impact of grain boundary structures and compositions on the functional 

properties of various materials for photovoltaics, batteries, and other energy-related applications [1]. 

Examples of correlative microscopy studies highlight the potential to discover structure-property 

relationships at grain boundaries, essential for the design of energy devices to achieve superior 

performance [2].  

A key focus will be on transport phenomena at grain boundaries, including mass, thermal, electrical, 

and ionic transport mechanisms. These transport phenomena are directly correlated with the charge 

defects that lead to a buildup of electric charges and potential barriers at the grain boundaries. In 

addition, applied electric fields can also induce boundary transitions that can affect grain boundary 

transport and other properties [3]. Finally, we demonstrate that these potential barrier heights can be 

tuned by modulating the chemical composition, structure, and carrier concentration of the grain 

boundaries.  
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