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Fig. 1 Schematic of molecular dynamics (MD),
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Fig. 2 Schematic of (a) tetragonal BaTiOs unit cell
and (b) 12X 12X 12 supercell produced by
VESTA" and OVITO?, respectively
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Table 1 Core-shell model parameters based on Ref. 3
Atom Corecharge  Shellcharge k2 (eV/IA?) ki (eV/A*)  bond A (eV) o (A) C (eV/A®)
Ba 5.042 -2.870 298.51 0 Ba-O  7149.81 0.3019 0
Ti 4616 -1.544 306.14 500 Ti-O 7200.27  0.2303 0
@] 0.970 -2.718 36.93 5000 0-0 3719.60  0.3408 597.17
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Prediction of Solid-State Properties of Ferroelectrics Using First-principles Calculation
Processing Technology Section; Yuichi SAKAI

Structure changes of BaTiO3 with increasing temperature was simulated using MD simulation with a core-shell model. The
phase transition temperature and crystal phase were reproduced by the calculation. Interatomic potential of BaTiO3 for MD was
produced by using machine learning. While the training energies and the predicted energies showed a correlation, the obtained

radial distribution function (RDF) indicated that more learning is needed.
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