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Abstract — The structural characteristics of an epitaxial BaTiO; film on MgO(001) grown by sputtering
were studied as a function of temperature using in-situ, real time synchrotron x-ray scattering
experiments. We found that the as-grown film was single c-domain but strained at room temperature
and tetragonally distorted with the c-axis normal to the film surface. Interestingly, its lattice parameters
were found to be expanded in both the in-plane and the out-of-plane directions, i.e. biaxially, comparing
with those of a bulk BaTiO;. More importantly, as it was heated up to 600°C, the tetragonal structure
was kept up through without any phase transition, which is usually observed in other epitaxial
ferroelectric thin films.
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Table 1. Sputtering conditions employed in this study in
order to obtain an epitaxial BaTiO, thin film on MgO(001)

Target Sintered BaTiO,
Working gas pressure 1 Pa

RF input power 40 W

Target size 3 inch diameter
Substrate temperature 800°C

Gas composition Ar

Substrate to target distance 3 cm
Deposition rate 150 nm/h
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Fig. 1. The powder diffraction pattern of the BaTiOs thin
film grown epitaxially on MgO(001) single crystal substrate.
Only the Bragg reflections of BaTiO; (00]) appear.
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Fig. 2. (a) The rocking curves of the (001) Bragg
reflections of the BaTiOs; film at various temperatures. Note
that only a part of the data is displayed to avoid overlapping.
(b) The corresponding HWHMs estimated by Gaussian
fitting of the rocking curves.
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Fig. 3. The powder diffraction profiles of the (001) Bragg
reflections of the BaTiOs film as a function of temperature.
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Fig. 5. Temperature dependence of the lattice constants of
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directions of the BaTiO; film grown epitaxially on MgO
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