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Abstract

The domain wall structure of barium titanate (BaTiOs) ferroelectric materials displays the bichiral
structure under the flexoelectric effect, and the unconventional bichiral domain wall has a signifi-
cant effect on the properties of ferroelectric materials. In this study, the effects of temperature,
electric field and gradient coefficient on the bichiral domain wall of the tetragonal phase BaTiO3
are predicted in the Descartes coordinate system using Landau Ginsburg-Devonshire (LGD) theory.
The results show that the wall width increases with the increase of temperature when the tem-
perature is close to the room temperature. The positive electric field makes the polarization curve
of the ferroelectric material move up, and increases the forward polarization value. When the
negative electric field is applied, the negative polarization value increases. The domain wall width
increases with the increase of the gradient coefficient of BaTiO3 when the dimensionless gradient
coefficient is in the range of 0.6 - 2.1. The simulation results will provide a way to tune the proper-
ties of ferroelectric materials with the bichiral domain wall.
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Figure 1. The schematic of 180° domain wall structures
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Figure 2. Orientation of the 180° domain wall and reference frames used
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Figure 3. Py, P, profiles of 180° bichral domain wall
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Table 1. Free energy coefficient of bulk ferroelectric BaTiO3
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