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Fig. 1 Schematic of tetragonal BaTiOs unit cell,
produced by VESTA"
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Table 1 DFT results and experimental data of BaTiOs

Functional a(A) c(A) c/a Bandgap (eV)  Pr (uClcm?)
DFT (this study) Pz 3.94 3.98 1.011 1.84 254
DFT (this study) PBE 3.99 4.20 1.053 1.83 473
DFT (this study) PBE-sol 3.96 4,05 1.022 1.84 34.2
DFT® Pz 3.93 3.99 1.015 1.60 286
DFT® PBE-sol 1.011 26.8
Experiment 3.004 4,049 1.0134 3.20 2739
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Fig. 2 (a) Lattice parameter a and (b) c/a ratio
dependences of Pr values of BaTiO,
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Fig. 3 Partial density of states of BaTiOs for
different exchange-correlation functional
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Fig. 4 Bandgap and Pr values, as functions of

Hubbard parameter U
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Prediction of Solid-State Properties of Ferroelectrics Using First-principles Calculation

Processing Technology Section; Yuichi SAKAT and Tatsunori KAKUDA

Using first-principles calculations, the atomic position and solid-state properties of BaTiOs were calculated. Various
exchange-correlation functionals, i.e., PZ, PBE, and PBE-sol, were used. PZ or PBE-sol functionals showed reasonable results.

The Pr values increased with increasing c/a ratio and lattice parameter. Using Hubbard U, the underestimation of the bandgap

was improved, but at the same time, the Pr values decreased dramatically with increasing U values.
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