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Abstract

Perovskite-based oxides have inspired a series of amazing discoveries in material
science, and still remain a playground for solid state chemistry and condensed matter
physics. Extensive research during last few decades revealed rich crystallography
and crystal chemistry of perovskite-based structures with distortions of different
origins — cooperative octahedral tilting distortion, charge/orbital ordering, (anti)
polar displacements, cation/anion ordering — and their combinations. However,
highly unusual and amazingly complex perovskite structures can still be found
beyond the commonly accepted picture. Relaxing the rigid unit mode for the
BX, octahedra may lead to broken corner-sharing connectivity of the octahedral
framework and non-cooperative tilting distortion modes, realized in some double
perovskites and elpasolites [1]. Competing off-center displacements due to second-
order Jahn-Teller effect and octahedral rotationsttilts lead to incommensurately
modulated structures with frustrated octahedral tilting distortion in layered A-site
ordered perovskites, such as Li, Nd,, TiO, and many others [2, 3]. Coupling of
octahedral tilting distortion, octahedral deformation and strongly covalent Bi-O
bonding results in antiferrodistortive modulated structures in isovalent A- and B-site
substituted BiFeO, [4, 5]. Finally, anion deficiency in the perovskites with lone-pair
A-cations can be realized through the crystallographic shear plane mechanism,
previously unforeseen for perovskites with occupied A-positions, as demonstrated
by heterovalent substitutions in BiFeO, and PbTiO, and new perovskite-based
AnBnO,_, homologous series [6 - 8I.
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