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A study of methods of first-principles calculations of transference numbers at
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In order to develop a method for evaluating ionic transference number in
inorganic crystalline materials based on first-principles calculations, calculation methods of
concentrations of point defects in a crystal have been investigated and applied to various systems
such as N-doped Ti02, Y2Ti207 pyrochlore, and Y-doped BaZr03. From these studies, we have
successfully formulated the generic calculation scheme and developed a program code which output the

concentrations of point defects from input data of defect formation energies, information on the
perfect crystal, and thermal equilibrium conditions. The code allows us to analyze defect properties
in various materials efficiently and effectively and, in future, to create a database of defect
properties of various materials by combining semiautomatic calculations of formation energies of
possible point defects in a material.
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