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First-principles calculation study on phonon thermal conductivity mechanisms in
crystalline materials and the search for low thermal conductivity materials
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In this study, we developed and evaluated a numerical computation method for
systematic prediction of lattice thermal conductivity using computer simulations. By employing
polynomial machine learning potentials trained on first-principles calculation results, we
significantly reduced the computational resources required for lattice thermal conductivity
calculations. To generate training data for the machine learning potentials, we developed an
automated system to systematically and extensively perform first-principles calculations on various
crystals. Additionally, we developed software to calculate lattice thermal conductivity from the
training data. Using these technologies, we optimized a computational workflow for systematic
prediction of lattice thermal conductivity, enabling extensive calculations of lattice thermal
conductivity.
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*phonondb: https://mdr.nims.go.jp/collections/8g84ms862
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