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Thin film heteroepitaxy of polar materials such as GaN grown by MOCVD, MBE, or HVPE (grown on SiC or sapphire substrates) is frequently hampered by the formation of structural defects. For example the density of dislocations close to the substrate can be in the range of 109cm-2 due to lattice mismatch and the difference in  thermal expansion coefficients of the substrate and the epilayer. Different types of defects (e.g. dislocations, nanotubes and pinholes) are formed but almost all of them propagate along the c-axis. These defects are considered deleterious for the device applications. The nanotubes have a substantial length with a constant diameter extending along the growth direction. Both nanotubes and pinholes start from v-type indentations. In bulk GaN nanotubes or pinholes have not been observed and the density of dislocations is below 105 cm-2. However, some of these defects can be observed in the MBE layers grown on bulk  GaN substrates. 

In HVPE layers, the density of dislocations can drop by at least by three orders of magnitude if thick layers are grown. However, one can notice a substantial increase in the density of screw dislocations in HVPE layers in comparison with other material grown heteroepitaxially, such as MOCVD or MBE films. 

In this presentation it will be shown that the formation of some defects is growth method specific. For example, in HVPE films pinholes arranged on top of each other are attached to screw dislocations. However, if MBE is used to grow additional material on top of this layer these defects are not observed. These might be related either to purity of these materials or to a different core structure of screw dislocations in GaN grown by different methods. High resolution electron microscopy with subangstrom resolution has been used to study the cores of these screw dislocations in order to find the explanation for these differences.

