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Singularity structures including various lattice defects and nano-structures

are systematically investigated from the computational materials science viewpoints. To this end,
many computational methods are newly developed in addition to the ab initio-based approach
incorporating growth conditions such as temperature and beam-equivalent pressure. Using these
computational methods, singularity structure formation and its properties, such as surface
reconstruction, dislocation, impurity, polarity, nanowire, quantum dot, and two-dimensional
materials for compound semiconductors (mainly Il11-N compounds), are successfully clarified under the

realistic growth conditions. On the basis of the results obtained in this study, crucial factors
fﬁr the singularity structure formation are discussed to propose guiding principles for realizing
them.
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