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Transition metal oxides represent a wide set of materials with a broad range of functionalities which
can be tuned by the careful choice of parameters such as strain, oxygen content, and applied electric
or magnetic fields. When the material exhibits more than one primary ferroic ordering- ferromag-
netism, ferroelectricity, ferroelasticity or ferrotoridicity in the same phase, it becomes multiferroic.
Such class of materials are of immense technological interest as magnetic and electric transitions can
be driven through external factors. This opens new avenues for fundamental research and technical
applications in spintronic or magnonic devices. Here, we present results we obtained from neutron-
based techniques to investigate the magnetic properties of SrCoO<sub>3</sub> and similar thin
films.

SrCoO<sub>3</sub> provides a particularly interesting system for these investigations. Lee and
Rabe have simulated the effect of strain and have predicted that the magnetic state can be tuned
through compressive or tensile strain with a ferromagnetic-antiferromagnetic phase transition. Such
a phase transition would be accompanied by a metal-to-insulator phase transition and a transition
to a ferroelectric polarized state.
By using different substrates, we investigated the effect different epitaxial strain has on SrCoO<sub>3</sub>
thin films. Previously, our neutron diffraction experiments on these 40 nm thin films have confirmed
the predicted but hitherto unobserved phase transition from ferromagnetism to G-type antiferromag-
netism when the film was grown on SrTiO<sub>3</sub> and DyScO<sub>3</sub> substrate
respectively. As such, SrCoO<sub>3</sub> would constitute a new class of multiferroic material
where magnetic and electric polarizations can be driven through external strain. This tunability
makes them ideal candidate materials for use in developing novel information and energy technolo-
gies.
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