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Lattice coupling across epitaxial oxide heterostructures
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The most common crystal system of the perovskite structure is the orthorhombic one, accom-
modating different cation sizes via rotations of the octahedra. In thin-film heterostructures,
these rotations can propagate from the substrate through the layers, thereby altering the ma-
terials’ physical properties. However, coupling this degree of freedom within the unit cell may
conflict with the elastic strain imposed by the mismatch between the lattice of the film and
that of the substrate.

We have studied this phenomenon in LaVO; thin films grown on [1 1 0]-oriented DyScO5
substrates. Misfit strain favours the [0 O 1] orientation of the film. However, this orienta-
tion results in a mismatch in oxygen octahedral connectivity at the interface. Modifying the
growth temperature alters the lattice volume of LaVOs, thereby changing the effective misfit
strain applied to the thin film. Through X-ray diffraction, scanning transmission microscopy
and Raman spectroscopy investigations, we probe the film structural properties as the strain
evolves from compressive to tensile strain.



