Ferromagnetic Oxides and Nitrides for Spintronics Applications
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Over the last four decades, micro- and optoelectronic devices were reduced in size in order to achieve higher operation speeds and enhanced performance. As this shrinkage proceeds, the design parameters are impacted so that the materials in current use are pushed to their classical physics operation limits. Alternatives are to render the individual components multifunctional and to implement quantum mechanical operation principles such as using the spin of electrons as an additional degree of freedom. 
After a brief introduction to spintronics, results of a variety of structural and spectroscopic studies on ferromagnetic oxides [1] and nitrides are reported. Monochromated electron energy loss spectroscopy gave insights into the band structure of such semiconductors. High-resolution phase contrast and energy dispersive X-ray spectroscopy complement the electron microscopical investigations. Quantitative powder X-ray diffraction (Rietveld) analysis and synchrotron based X-ray spectroscopy were also employed. 
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