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Abstract

The energetic stability, the structural and the electrpnaperties of rhombohedral and tetragonal Rbdiio 5 O3 are systemati-
cally investigated by the first-principles plane-wave pimotential and the virtual crystal approximation (VCA}ybd on the density
functional theory, within the frameworks of local densifypaoximation (LDA) and generalized gradient approximat{GGA). Our
calculation results show that the total energy of the rhdmeldoal phase is lower than that of the tetragonal phase hvghiggests that
the rhombohedral structure is more energetically statzda the tetragonal one. Furthermore, the structural pammeaglculated in
the GGA are well consistent with experimental values. Frbenanalysis of electronic structure, we can find the strormyitlization
between Ti/Zr d and O 2p both in two phases. Furthermore thediyation between Ti-O is stronger than that between Zth@re
also exists the hybridization between Pb s, d and O 2s, 2peder, the hybridization between Pb 5d and O 2s in the rhosdah
phase is stronger than that in the tetragonal phase, whiteites that the rhombohedral phase is more stable thaetthganal phase.

Keywords. PZT, rhombohedral phase, tetragonal phase, density anadtiheory
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