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Microstructure, strain and polarization of epitaxial nano- AR

columnar PbTiO;/ (PbTi)O composite films

Lattice strain has been used to modify the properties of ferroelectric oxide films. Introducing
strain in thin film is usually realized based on the lattice mismatch of the heterostructural materials,
which form multilayer systems or composite structure. For the composite structure of PbTiO4/a-PbO-
type structure phase, a high strain in the PbTiO; nano-columnar grains is induced by the nearby a-
PbO-type structure phase. The off-center displacements of atoms in the highly strained PbTiO; are
quantified by quanti luti ission electron mi The measured off-center
displacement Aq , (0.052 nm] is about 60% larger than the value of unstrained bulk PbTiOy, leading
to a polarization of 122 mC/em? The atomic details including cations and oxygen of the a-PbO
structure phase are revealed, which show the a-PbO structure with parts of the Pb atoms being
substituted by Ti atoms, forming a (PbTi)O phase. Local inhomogeneity in Ti atom distribution is
found at nanometer scale in the (PbTi)O phase. The formation mechanism of the composite film is
discussed on the basis of the atomic details of the interface to the La, ;St, ;MnO; electrode layer.
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