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Figure 1. Low-magnification HAADF-STEM image of Fe-BNBT thin films.
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Figure 2. HAADF STEM images of Fe-BNBT thin films, indicating the high density of bright twills.
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Figure 3. (a) The schematic diagram of the tetragonal unit cell of BNBT for the DFT calculation, where purple, yellow, and red spheres represent Bi, Na, and O atoms, respectively. (b) The formation energy of Mn-doped and Fe-doped BNBT unit cells with oxygen vacancy-related defects and without oxygen vacancy-related defects. The solid red lines depict the formation energy of BNBT unit cells without any oxygen vacancy-related defects while the blue dashed lines represent the formation energy of BNBT unit cells with oxygen vacancy occurring in various positions in the lattice structures. The lower the formation energy, the more stable the BNBT structures.1
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Figure 4. (a) Phase field-simulation results depicting the polarization distribution of bound charge-modified Fe-BNBT in various states: (a) initial configuration, (b) under the application of an upward-directed electric field (Eup), (c) following the removal of the upward electric field, (d) under the application of downward-directed electric field (Edown), and (e) following the removal of the downward electric field.
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Figure 5. (a) and (b) The room-temperature P–E loops of BNBT thin films under selected electric fields with no dopants and with Mn dopants. 
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Figure 6. Temperature-dependent dielectric properties of Fe-BNBT thin films.
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