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Abstract:

In the first part of this talk, I will review the main aspects of the fabrication of epitaxial 3d–MgO heterostructures. Fe thin films, Fe/MgO multilayers and Fe-MgO core-shell nanoparticles will be discussed. The work is placed within the scope of the previous and current activities by different groups on the Fe/MgO(001) magnetism, considered as a model system.[
] Experimentally, electrodes as diverse as Fe, Co, CoFeB, AlGaAs and Co2MnSi have been used,[
] showing magnetoresistance ratios above 1000%. Thus, the MgO tunnel barrier demonstrates a high spin injection efficiency due to the symmetry selection rules during the tunneling transfer of carriers, which is now considered a key for next-generation device applications.
On the other hand, late advances in achieving practical magnetic ordering temperatures in technologically useful semiconductors, including wide band gap nitrides and oxides, allow fuelling new perspectives for spin manipulation in practical devices. We have previously reported the possibility of inducing spin polarization at the MgO surface. We have also reported that the presence of cation vacancies into MgO nanocrystals causes intrinsic ferromagnetism at room temperature.[
] In the second part of the talk, I will give a few more details about the possibility that properly controlled cationic vacancies could be a source of high spin polarization in MgO thin films intended for spin-photonics.
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