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Paradigm shift in ferroelectric materials research
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Noncentrosymmetry in layered perovskites, which is induced by ubiquitous
rotational/tilting distortions, offers an attractive route to the discovery of new ferroelectric or
piezoelectric materials. In this study, we demonstrate inversion symmetry breaking induced by oxygen

octahedral rotations in A-site-ordered n = 1 Ruddlesden-Popper (RP) KRTiO4 (R = rare earth) using a
combined experimental and theoretical approach.

We also discover that n = 2 RP Sr3Zr207 and (Sr,Ca)3Sn207 are hybrid-improper ferroelectrics,
whereby an electric polarization occurs by a combination of two nonpolar rotational modes via a
trilinear coupling. We find that the Curie temperature increases linearly with increasing the Ca2+
content in (Sr,Ca)3Sn207, i.e., with decreasing the tolerance factor. Remarkably, this linear
relationship is applicable to the suite of all known A3B207 hybrid improper ferroelectrics.
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