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We have used epitaxy and the misfit strain imposed by an underlying substrate to shift the paraelectric-to-ferroelectric
transition temperature (Tc) by hundreds of degrees and to enhance the ferroelectric properties of SrTiO3 and BaTiO3.
Although SrTiO3 is normally not ferroelectric at any temperature, predictions based on thermodynamic analysis imply that
a biaxial strain of order 1% will shift its Tc to the vicinity of room temperature. Such strains are also predicted to elevate
the Tc of BaTiO3 by comparable amounts. In practice, the synthesis of uniformly strained ferroelectric films is challenging.
Epitaxial ferroelectric films are often grown to thicknesses greatly exceeding their critical values, resulting in undesirable
relaxation toward a zero-strain state by the introduction of dislocations. Dislocation densities of ∼1011 cm−2 are common in
epitaxial ferroelectric films grown on lattice-mismatched substrates, and the resulting inhomogeneous strain smears out the
ferroelectric phase transition. Our approach to controlling the properties of ferroelectric SrTiO3 and BaTiO3 films centers
on the development of new substrates (DyScO3 and GdScO3) that enable the growth of uniformly strained films below, or at
least far closer to, the critical thickness for relaxation. Our results1,2 demonstrate not only the largest strain-induced shift
in Tc ever achieved, but also manifest a paradigm shift in how to manipulate the properties of ferroelectric thin films. Strain
is a viable alternative to the traditional method of chemical substitutions for shifting Tc by large amounts. These strained
SrTiO3 and BaTiO3 films have better structural perfection (narrower rocking curve widths) than SrTiO3 and BaTiO3 single
crystals. An unexpected surprise is that the strained SrTiO3 films exhibit a frequency dependence of their dielectric constant
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