Universal Phase Diagram for High Piezoelectric Perovskites

Beatriz Noheda Brookhaven National Laboratory noheda@bnl.gov

X-ray diffraction experiments in PZT, PZN-PT and PMN-PT have revealed intermediate low-symmetry phases (monoclinic and orthorhombic) in which the polarization vector rotates between the tetragonal and rhombohedral states. Moreover, in-situ experiments have shown that the polarization rotation can also be induced by the application of an electric field, which causes extraordinary large piezoelectric deformations. Two different types of monoclinic phases have been observed, in agreement with both first principles calculations [1-3] and phenomenological theory [4], which points to the high anharmonicity of these extremely soft materials as the cause of their unusual piezoelectric response.

* Work done in collaboration with D.E. Cox, L.E. Cross, D. La-Oranttapong, S.-E. Park, P. Rehrig, G. Shirane, J. Toulouse and Z-G. Ye.

[1] L. Bellaiche, A. Garcia, and D. Vanderbilt, Phys. Rev. Lett. 84, 5427 (2000).

[2] H. Fu and R. Cohen, Nature 403, 281 (2000).
[3] L. Bellaiche, A. Garcia and D. Vanderbilt, cond-mat/0104335.
[4] D. Vanderbilt and M. H. Cohen, Phys. Rev. B. 63, 094108 (2001).