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Investigations of the ground state properties of ternary, partly filled skutterudites RExFe4Sb12 are of significant impor​tance to exploit their high thermoelectric potential for future applications. In spite of the large amount of theoretical and experimental investigations performed on these compounds, precise knowledge about the magnetic moment on the Fe atoms is still missing. To obtain experimental evidence of these moments and in addition a more detailed knowledge about the magnetic ground state, we started with investigations by bulk magnetic and high field Mössbauer measurements on compounds with RE = La, Pr, Nd, Eu, and Yb.
From X-ray investigations the Fe and Sb sublattice is found to be fully occupied, whereas a considerable amount of vacancies is present in the RE – sublattice (x = 0.80, 0.73, 0.72, and 0.88 for La, Pr, Nd, and Eu, respectively). Only for Yb the RE sublattice appears to be fully occupied.

LaFe4Sb12 is nonmagnetic, at least down to 2 K. The Pr compound orders magnetically around 5 K with presumably some kind of antiferromagnetic spin alignment on the Pr ions. The susceptibility measurements reveal an effective moment of 2.7 µB on the (Fe4Sb12) building blocks, if a moment according to Pr3+ is assumed. The Nd and Eu compounds order magnetically at 16 K and 84 K, respectively. Heavy fermion behaviour is present in the Yb sample.

57Fe Mössbauer investigations were performed at 4.2 K in fields up to 13.5 T. The spectra were analysed by solving the full Hamiltonian taking into account both electrostatic and magnetic hyperfine interactions. Although crystallographically there exists only one site for Fe, reasonable fits were only possible with two different hyperfine fields for the La, Nd, Pr and Eu, compounds. Only for Yb a good fit is obtained with one spectrum. According to the determined intensity ratios one of the two subspectra can be attributed to Fe with RE-vacancies in the first neighbour shell, whereas the other spectrum should result from Fe atoms on lattice sites with a fully occupied RE surrounding. The induced hyperfine field calculated from Bind = |Ba - Bhf| (Ba is the applied and Bhf the measured field) for the former spectrum shows tendency towards saturation at higher fields, whereas the one of the latter spectrum remains very low. With the exception of the Eu compound, both hyperfine fields are positive, indicating that the valence contribution to the hyperfine field exceeds the one of the core. These results are in contrast to the large effective moment assigned to the (Fe4Sb12) building blocks from the bulk magnetic measure​ments at higher temperatures for the Pr sample. High field Mössbauer investigations at elevated temperatures are currently in progress to gain additional information.
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