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First principles and force field calculations of thermal transport
in bulk semiconductors and oxides: a comparative study1 EAMONN MUR-
RAY, UC Davis, IVANA SAVIC, Tyndall National Institute, Cork, Ireland, GIU-
LIA GALLI, UC Davis — At present, large scale calculations of thermal transport
properties of materials are carried using empirical potentials2, due to difficulties in
scaling ab initio methods to directly compute the thermal conductivity of complex,
nanostructured systems. It is therefore important to asses the predictive ability of
empirical potentials for representative bulk systems, for which ab initio simulations
are possible, and to establish their accuracy in yielding absolute values of computed
thermal conductivities (κ) and trends within given classes of systems. We report on
comparisons between thermal conductivities of elemental semiconductors and insu-
lators (Si, C, Ge) and simple oxides (MgO and SiO2) as obtained using the Boltzman
Transport equation with first principles, DFT Hamiltonians and Tersoff type em-
pirical potentials. The second and third derivatives of the energy with respect to
atomic displacements are obtained by finite difference calculations in supercells in
all cases. A detailed discussion of the reasons why these empirical potentials appear
to systematically overestimate κ will be presented.
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