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Monodisperse magnetc nanoparticles consisting of almost any type of material and composition can be synthesized by gasphase condensation or organometallic synthesis in well controlled sizes ranging from 2 – 15 nm.  These “building blocks” offer new exciting possibilities to create new artificial materials like ultra-hard ferromagnets, multifunctional hollow magnetic microspheres or luminescent magnetic particles, some of which will be presented in this talk..  

The magnetism on the atomic scale and interface properties inside a nanoparticle can be studied by combining superparamagnetic resonance and different x-ray absorption spectroscopies.  For CoO@Co core shell it is shown that apparent unusual „giant“ magnetic properties like 300 % enhanced orbital moments in 10 nm Co particles find a simple explanation by bulk-like solid state physics.  In ligand and oxide free colloidal FexPt1-x nanoparticles, on the other hand,  we find enhanced orbital magnetism at the Fe site and a reduced orbital magnetism at the Pt site . This finding will be discussed in relation to the layerwise relaxation of the crystal structure and the concentration gradient which has been observed in a similar 6 nm FePt nanoparticle by sub-Angstrom resolved transmission electron microscopy recently.
