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Abstract — We present theoretical results for elastic, electronic and lattice dynamical properties calculated using ab inito
simulation program Siesta, based on the density functional theory approach. A comparison with experimental data from Rama
measurements is given.

Recently, there has been intense interest in wide band-gap semiconductors due to potential
applications in blue/UV optoelectronic and high power, high temperature, and high frequency electronic
devices. SiC has proved to have in principle many advantages over other semiconductors [1]. At present, a
few of the great variety of SiC polytypes, especially 3C, 4H and 6H are being considered for practical use in
fabrication of micro-sensors. Despite a considerable interest in the studies of elastic properties of SiC
pilytypes, we performed calculations to investigate elastic, electronic and lattice dynamical properties of
SiC-3C polytype (fig. 1 and fig. 2).

We performed our ab initio calculations, based on norm-conserving pseudopotentials and density
functional theory. The local density approximation (LDA) approximation has been used. The forces on the
atoms are obtained form the Hellman-Feynman theorem and used form lattice dynamical calculations
connection with Phonon code [2]. Firstly the equilibrium lattice parameters have been computed by
minimizing the crystal total energy calculated for different values of lattice parameter.

Same basic physical properties, such as lattice constant, bulk modulus, cohesive energy and phonon
frequencies and same band structural parameters are calculated and compared with those obtained with
other recent theoretical works and in agreement with available experimental results [3].
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Figure 1: Unit cell of SiC-3C in cubic
packina.

Figure 2: Supercell of 64 atoms used in our
calculations.
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