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Abstract

Lead zirconate titanate (PZT) is a typical ferroelectric material and one of the most widely used materials in piezoelectric and
pyroelectric devices (e.g. angular velocity sensors, actuators, and infrared sensors, and so forth). In this study, the temperature
dependencies of spontaneous polarization, the pyroelectric coefficients, and the relative permittivity of PZT (Pb(Zry., Ti,)O; (x=0.5,
1)) were estimated by performing molecular dynamics simulations with the shell model of Gindele et al., which can reproduce the
crystal structures well. The results show that the material properties can essentially be reproduced by atomic-level calculations, except
that the Curie temperature was underestimated by ca 200 K. We believe that the method presented in this report can be a powerful tool
for accelerating material screening to find novel structures and compositions.
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Fig. 1 Perovskite structure
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