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Structure and properties of extended defects 
through first principles calculations and elec-

tron microscopy 
 

Semiconducting and insulating materials are ubiquitous in nature and find diverse applica-

tions in technology. Such materials are normally polycrystalline and contain extended de-

fects such as grain boundaries and dislocations that can affect their properties. While the 

role of such defects on mechanical properties is relatively well understood their impact on 

electronic, optical, magnetic or chemical properties is far less clear and challenging to probe 

experimentally. In this talk, I will present some of our recent work on modelling the structure 

and properties of extended defects in a range of materials of practical and fundamental in-

terest using first principles methods. These materials include TiO2 [1,2], MgO [3-5], Fe3O4 

[6,7], formamidinium lead iodide [8] and HfO2 [9] and in each case links to complementary 

experimental transmission electron microscopy investigations will be highlighted. 
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