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Investigation of vapor phase epitaxy growth conditions for high quality bulk GaN
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We carried out first-principles calculations to clarify the GaN crystal
growth mechanism in OVPE method. First, we examined O adsorption and desorption on the GaN surface
with kink, step, and terrace structures and found that O and OH hardly desorbs from the GaN surface.

Second, we simulated surface reconstruction on the polar, nonpolar, and semi-polar surface. The
relationships of stable surface orientations and surface structures with the growth conditions of Ga
pressure and temperature were examined. It was shown that as the Ga partial pressure increases, the
(1-101) reconstructed surface with O impurity is more likely to appear, so that the amount of O

impurities also increase.
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