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Grain boundaries and interfaces of crystals have peculiar 
electronic structures, caused by the disorder in periodicity, 
which provide functional properties that cannot be observed 
in a perfect crystal. Dopants or impurities are often 
segregated in the vicinity of the grain boundaries and 
interfaces, and play a crucial role in the material properties. 
We call these dopants “function providing elements”, and 
they have the potential to change the macroscopic properties 
of the materials drastically. Results obtained by Cs (spherical 
aberration) corrected high-angle annular dark-field (HAADF) 
scanning transmission electron microscopy (STEM) will be 
shown for well-defined grain boundaries and interfaces in 
oxide materials. Light elements such as oxygen in the grain 
boundary structural units play a crucial role in the properties 

of these materials. Recently we have reported that annular bright-field (ABF) STEM 
imaging is a very powerful technique for producing images showing both light and heavy 
element columns simultaneously. It will be demonstrated that crystal structures and grain 
boundary atomic structures including light elements in oxides such as CeO2, Al2O3 and 
lithium battery materials are directly observed by ABF STEM. 
 
 

Convenors:      Professor Joanne Etheridge, MCEM 
and Dr Scott Findlay, School of Physics 
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Visitors are most welcome:  Please note the parking arrangements.  There is a designated Visitors Car Park (N1) 
clearly ground-marked by white paint and tickets, at a cost of $7.70/day, are available from a dispensing machine.  
(‘Blue’ permit designated areas are for Monash members only). It is also possible to park at other designated Visitors 
Car Parks (E1, S1 and S2) on the Clayton Campus, but tickets are $3.30/hour. 
Printable version of the Clayton campus map (pdf 833 kb)  (Please right click to open link) 
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