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Theoretical aspects of the terrace-step-kink crystal growth in 

multicomponent systems and some practical results on growth of 
widebandgap semiconductors 

 
Рeзюме: In recent decades, electronics and other industries are gradually moving to new, more efficient 
materials and compounds, for example gallium nitride, or silicon carbide. Very complex compounds like MOFs 
have also received a lot of attention. The key feature of these materials is that they consist of several different 
elements, the atoms of which occupy nonequivalent positions in the crystal cell and are the so-called non-Kossel 
crystals. However, the bulk of the theoretical research was carried out using the model of a single-component 
simple crystal (the so-called Kossel crystal), and this basis is also frequently applied in one or another way to 
describe multicomponent systems using some empirical averaged parameters - diffusion coefficients, activation 
energies etc., found from the experiment. However, to predict multicomponent crystal growth in arbitrary 
conditions, it is necessary to understand how different components affect the growth and what determines such 
averaged coefficients. In this talk some of the theoretical approaches used to describe multicomponent BCF 
crystal growth in complex systems with chemical reactions [1] will be briefly discussed, as well as some effects 
inherent to such systems, for example nucleation of nanoislands of pure components between the steps [2], effect 
of advacancies, morphological instability [3], etc. The second part of the talk will be devoted to recent results of 
the Laboratory of phase transitions (IPME RAS) on the growth of gallium nitride on SiC-on-Si substrates using 
atomic substitution method [4]. 
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