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A low thermal conductivity material is a good choice for a thermoelement provided the power factor is not
affected adversely. In this study, the suppression of thermal conductivity, using the high temperature phase
in the three binary type-I Sn clathrates, Cs8Sn44, K8Sn44 and Rb8Sn44 was studied using Density Functional
Theory in the Local Density
approximation. Analysis of the projected density of state suggests a decoupled oscillations of the guest atoms
which is believed to scatter the acoustic phonons and hence reduce the lattice thermal conductivity [1]. Us-
ing ab initio molecular dynamics phonon calculations, an indication of any anharmonicity was investigated.
Our result is confirmed by a detailed analysis of the lattice vibrations and the role the guest atoms play in re-
ducing the lattice thermal conductivity from similar studies using Raman spectroscopy and inelastic neutron
scattering [2].
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