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Skutterudite compounds have become an interesting target for thermoelectric energy conversion at elevated temperatures. The amount of filling with heavy elements such as rare earths turned out to be an important parameter in the thermoelectric tailoring of these large cage systems. Cage-filling leads to an additional scattering of phonons and, concomitantly to a reduction of thermal conductivity. The mechanism is hitherto not fully understood and different contributions are envisaged such as scattering of phonons on rattling modes or magnetic excitations. Novel concepts such as orbiton-phonon scattering are discussed. The mechanism of magnetic scattering may be elucidated by inserting heavy elements such as Eu2+ ions into the cage with zero angular momentum. Recent studies of magnetic properties of polycrystalline Eu0.83Fe4Sb12 showed that Eu0.83Fe4Sb12 orders magnetically below 84 K and isothermal magnetisation measurements revealed a spontaneous magnetisation reaching about ~4.5μB/f.u. at 6 T. 

Neutron diffraction of Eu-containing structures is complicated by the extremely large absorption cross section of Eu at thermal energies. Scattering experiments, however, are feasible employing hot neutrons. A powder diffraction experiment on Eu1-yFe4Sb12 using the hot source at the LLB in Saclay reveals new information on structural and magnetic properties of this compound.
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