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High quality thin films of GaN are required for microelectronic and optoelectronic devices. In current methods for the epitaxial growth of these films, such as metal-organic chemical vapour deposition and molecular beam epitaxy, substrates of alumina, silicon carbide or silicon substrates are used. Because the lattice parameters and/or spacegroups of these materials are different from the overlying GaN films, the formation of interfacial and bulk defects is promoted. The topological properties of such defects can be predicted  a priori using symmetry theory; their diversity and character depend on the extent of symmetry-breaking accompanying the formation of a bicrystal. Also, when experimental observations of defects have been obtained by techniques such as transmission electron microscopy, circuit-mapping methods can be used a posteriori to characterise linear and planar defects. These crystallographic tools will be illustrated by reference to predicted and experimentally observed defects in epitaxial GaN films.    

