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In this study, in order to investigate to what extent the anharmonic term contributes to
the linewidth in the external and internal modes for several oxide crystals (CaCOs and
PbCO; with the aragonite type, CaWO. with the sheelite type , GeO: with the
hexagonal type, and NaNO; with the calcite type structure), theoretical calculations
and experiments below and above room temperature are carried out for these
structures. In the cases of these crystals, phonon dispersion curves are calculated
using classical treatment based on lattice dynamics and the temperature dependences
of the linewidth in these modes are analyzed using these phonon dispersion curves,
respectively. We found that the temperature dependences of Raman linewidth in the
external and intemal modes for the oxide crystals without internal Eg mode(1385cm™)
of the case of NaNOQs are caused approximately by the cubic anharmonic term, and it
was caused approximately by the cubic anharmonic term and quartic one in the
crystal potential energy for internal Eg mode in the case of NaNOs, while the quartic
anharmonic term of the first-order perturbation, as well as the cubic term of the
second-order one, and the thermal expansion contribute to the temperature dependence
of the frequency shifts of these modes only for the CaWO. crystal. It is shown
that in the case of external modes with low frequency both the scattering and the
decay terms due to the anharmonic effect contribute to the Raman linewidth, while in
the case of the intemal modes with high frequency it significantly depends on the
decay term. We concluded the temperature dependence of the linewidth(or phonon life
time) of Raman active modes for typical oxide crystals is either depended on the
discrete or the continuos feature of the two-phonon density of states that would be
related to phonon dispersions significantly.
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