MAGNETOELECTRIC COUPLING AT MULTIFERROIC INTERFACES
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When magnetism and ferroelectricity coexist in the same crystalline phase of a material it is called multiferroic. Furthermore, the crystal symmetry of a multiferroic material allows for magnetoelectric coupling which is quite useful since the coupling offers magnetization switching by an external electric field or electric polarization switching by an external magnetic field. Considering this mechanism data storage would be revolutionized since it would allow to write magnetic information by an electric field. Nowadays there exist different pathway to grow multiferroic materials. One class are single-phase multiferroics, where ferroelectricity and magnetism appear in the same phase of the compound (e.g. BiFeO3 ). However, in most of these materials the electric polarization and magnetization interact only weakly with each other and ferromagnetism usually disappears far below room temperature. A more promising approach to create multiferroic materials is to combine two single-phase ferroic materials via an interface, i.e. by growing a thin ferromagnetic film epitaxially on a ferroelectric substrate or vice versa. Magnetoelectric coupling is expected to occur. Ab-initio calculations have shown extremely promising results regarding composite multiferroics. Although these calculations go ahead of experiment they explore the trends and basic physics of magnetoelectric coupling.

