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Correlation between rattling of rare earth ion and the electronic state in
cage-structured compounds
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Intermetallic compounds with cage-like structure or anisotropic structure
are of great interest since they often show intriguing properties such as superconductivity and
valence transition. In this research, we focused on the possible effect of the hybridization of f-
and carrier electrons to the lattice dynamics in cage structured compounds with rare earth ions. We
performed neutron powder diffraction experiments on Ce3Pd20X6 (X=Si, Ge) and found that the atomic
displacement parameters of Ce ions are large. We also observed significantly reduced thermal
conductivity at low temperature in these Ce compounds, which is explained by the phonon scattering
by the distinct c-f hybridization. Our results show strong correlation between f-electronic state
and the atomic vibration, which calls for further detailed research.
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