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Fig.5 Vibrational spectra of the atoms in the trilayer lattice
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Molecular Dynamics Simulations on Process of SiGe Superlattice Relaxation
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Abstract: Molecular dynamics simulations using Tersoff potential were performed to investigate the process of SiGe
superlattice relaxation. Time evolution of the lattice constant and total potential of Si/Ge/Si or Ge/Si/Ge structure,
mean square displacements and vibrational spectra of atoms in the trilayer lattice were studied. The simulations show
that Si/Ge/Si structure is stretched in the laterally directions and compressed in the vertical direction after relaxation.
However, Ge/Si/Ge structure is compressed in the three directions after relaxation, and more obviously in the vertical
direction. Ge/Si/Ge structure needs more time to finish the relaxation. Total potential and the mean square
displacements of the atoms reach the constant when the relaxation is finished. The potential of the relaxed structure is
lower than that of the initial structure. Vibrational spectra of atoms are attenuated with the increasing of the
wavenumbers. Spectra shape of the Ge/Si/Ge structure is not stable and has more peaks at proper wavemumbers, this
results in obvious broaden of the spectra bands. All of above are because the crystallinity and symmetry degree of the
Ge/Si/Ge structure are not as satisfying as those of the Si/Ge/Si structure.

Key words: Semiconductor materials; SiGe superlattice; Molecular dynamics simulations; Relaxation; Tersoff
potential; Vibrational spectra
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