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Artificially structured oxides present exciting opportunities for the design of functional materials with
specified and/or novel properties. With dramatic advances in epitaxial growth techniques allowing atomic-
scale controls, experimental and theoretical attention has focussed on multicomponent strained-layer
superlattices and laterally-patterned heterostructures (“nanocheckerboards”) that have desirable charac-
teristics distinct from those of their bulk constituents. Here we present two examples of novel functional
heterostructures that. In one case, exploiting magnetic frustration, we identify and characterize a multi-
ferroic nanocheckerboard with a combination of first-principles calculations and magnetic modelling that
has a coexisting large moment and a large polarization. In another case, using integrated experimen-
tal, ab initio and phenomenological approaches, we discuss a two-component superlattice with enhanced
piezoelectricity where electrostatic “compromise” occurs. Finally we present current work where we use
metallic magnetic oxides as nanoscale dielectrics in heterostructures. These materials, mainly perovskites,
are metallic in bulk but become insulating when grown in ultrathin layers; furthermore their magnetic
properties are very sensitive to external boundary conditions. Preliminary results on the behavior of
these alternative insulating phases embedded in titanium perovskite superlattices will be discussed.
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