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Enhanced Performance of Antiferroelectric Perovskites with Tailored Octahedral
Rotations
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To establish a novel materials design for multifunction of perovskite oxides

such as dielectric and piezoelectric properties, we have investigated the energetical coupling
between polar displacements and oxygen octahedral rotations in antiferroelectric perovskites and its
impact on controlling the material properties of electric-field response. For (Bil/2Nal/2)
Ti03-based materials, experimental results on bulk crystals and structural analyses based on
ab-initio calculations reveals that defect structures induce chemical pressure to oxygen octahedra
in the host perovskite structure, which is found to largely influence polarization properties of the
materials. We have also expanded this concept to a different material system of Nb-based perovskite
oxides, where the coupling between polarization and octahedral rotations were found to hold an
important key to controlling the material properties.
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