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Mössbauer spectrometry is based on the recoilless nuclear resonance fluorescence of gamma radiation discovered by Rudolf Mössbauer during his PhD thesis in 1958 [1]. The so called “Mössbauer effect” opens the way to a new spectroscopic technique for the non destructive characterization of materials by providing element-specific information on surrounding electronic states and magnetism. It has initiated overwhelming research activities in nearly all fields of science and recognition in the form of Nobel prize was awarded to Rudolf Mössbauer a few years later in 1961. The high resolution of the Mössbauer effect made it possible to resolve the hyperfine interactions consisting in interactions between a nuclear (moment) properties and an appropriate electronic or atomic properties. The hyperfine coupling mechanisms are of great significance yielding information regarding electron- and spin-density distributions. Three types of hyperfine interactions between nuclear moments and electrons penetrating the nucleus that can be observed in a Mössbauer spectrum: the electric monopole interaction resulting in the isomer shift, the electric quadrupole interaction causing the quadrupole splitting and the magnetic dipole interaction giving rise to magnetic splitting of degenerate nuclear levels. 
In this talk, we will first introduce some general aspects of hyperfine interactions and their consequences on the shape of a Mössbauer spectrum. We will then focus on common applications of 57Fe Mössbauer spectrometry for characterizing magnetic compounds. This will include the determination of magnetic transition temperatures, phase analysis and Fe site distribution studies. 
The conversion electron Mössbauer spectrometry (CEMS) technique allowing analysis of thin magnetic films, such as iron oxides for spintronics applications, will be described. Using this technique, not only the magnitude of the hyperfine field but also its orientation with respect to the direction of the incident (-ray can be obtained. Moreover, we will show that high depth selectivity can be achieved by using probe layers of the 57Fe Mössbauer isotope, inserted during specimen preparation. It is therefore possible to probe with monolayer resolution the spin structure in a specific buried region, such as at the interface between two different layers.
Finally we will show how the use of synchrotron radiation (nuclear resonance scattering) offers new features and enables experiments under extreme conditions such as high pressures, very high or very low temperatures, and strong external magnetic fields.
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