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Science and innovation of improper ferroelectricity in layered perovskites
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Piezoelectricity and improper ferroelectricity in layered perovskites,
which utilize ubiquitous rotation/tilting distortions to break inversion symmetry, offer an
attractive route to the discovery of new functional materials because their activity derives from
geometric rather than electronic origins. In this study, we demonstrate that a layered perovskite
oxide, La2SrSc207, crystallizes in a polar orthorhombic symmetry (space group A2lam) at room
temperature, due to the random arrangement of two different A cations. The switchable polarization
indicative of ferroelectricity can be revealed in a plot of polarization versus electric field.

In addition, we show that layered perovskite oxides, AgRTiO4 (R: rare earth), adopt an acentric
tetragonal structure at room temperature. Interestingly, these compounds exhibit biaxial negative
thermal expansion. We ascribe the observed phenomenon to the interplay between the structural
distortions that alter the octahedral connectivity and shape.
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