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Theoretical analyses of phonon-related properties of layered materials and their
local structures
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We conducted quantitative evaluation of phonon-related properties of layered

materials and clarification of the effects of defects, etc., as well as development of
computational methods for this purpose. For the computational methods, we succeeded in improving the
numerical accuracy of electron-phonon interaction matrix elements with a small number of reciprocal
space sampling points, establishing a high-accuracy prediction method for phonon bands and thermal
conductivity using machine-learning potential (MLP), developing MLP that takes account of defect
charge states, developing a new structural descriptor for MLP with persistent diagram, etc. For the
property analyses, we found increases in the superconducting transition temperature under both
tensile and compressive strains in Li-doped bilayer MoS2, a remarkable change in the phonon bands of
GaN with nitrogen vacancies by their charge states, a strong correlation between the thermal
conductivity and density of amorphous carbon, etc.
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