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Soft Xray Photoelectron Spectroscopy of Type III Clathrates
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The electronic states of BaxGeioo are studied by soft x-ray photoelectron spectroscopy XPS at a high-
energy photon factory. A large reduction in the density of states DOS at the Fermi level is clearly shown
before and after the electronic phase transition at 200 K. The changes in the spectrum widths and the fine
structures of the core-level Ba 4d spectra give a very reasonable indication of the Ba-atom rattlings in the
clathrate polyhedra. On-resonance experiments using the excitation from Ba 3d to 4f levels display that the
wave functions of Ba 5d and 6s orbitals give only a small contribution to make a Fermi surface through the

hybridization with the Gexo cluster orbitals.
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