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Abstract

Heavy-Metal oxide glasses are technologically interesting materials because they show good transmittance of
infrared light, high refmctive index, and a large third-order nonlinear optical susceptibility compared with
glasses consisting of conventional glass-formers. In this review paper, we show the applicability of molecular
orbital methods to the heavy-metal oxide glasses. The calculated resubis of the cluster modeling the local
structure of TeO: glass are demonstrated. The calculated vibrational frequencies and oscillator strengths are in
good agreement with the observed ones. We can hence conclude that the interesting propertics of heavy-metal
oxide plasses are interpreted in terms of ab initio molecular orbital methods.
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Fig. 1 Geometry of the cluster modeling
the local structure of Te0:. glass.
The (underlined) values indicate
the calculated bond distances (in
angstroms) and bond amgles (in
degree) at the HF/ 3-21G (HF/3-21G+
d{Te)) level.
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Fig.2 Calculated Raman spectrum for
HiTe:0: at the HR/3-21G+d(Tedievel.
Inset shows the observed Raman
spectrum for Te(. glass.
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Table 1. Calculated first three excitation
energies and oscillator strengths
for the clusters modeling the
local structure of Tel;(HsTe:0:),
516, (ﬂaSiz[}?) and SbZGB(HiSb205)
glasses at the 3-21G4d (Si, Te
or Sb) level.

H,Te,0,
Excitation energy {&V) 6.817 7.314 7.718
Oscillator strength 01280 0.1510 0.1976
H,S81,0,
Excitation energy {eV} B8.518 8.520 9.058
Qscillator strength 0.0000 0.0001 0.0000
H,5k,0,
Excitation energy {eV} 6.004 6.262 6.501
Osciitator strength 0.0814 0.0064 0.0889
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