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(a} Microscopic structure of SiO, glass, where O and @ represent oxygen and silicon
atoms respectively; (&) Volume occupied by four 8i—Si bonds in diamond structure
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Table 1 Parameter value for Si0Oy and GeQy glasses
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Fig. 2 Ratios of Rayleigh scatterings caused by disorders in transition energies
and vibration frequencies of atoms to those caused by disorders in the densities
of Si0; (a) and GeOQ, (b) glasses
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Theory of polaritons in disordered materials and Rayleigh
scatterings in SiO; and GeO: glasses
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Abstract

A theory of polaritons in disordered materials is proposed with the help of Green
functions and diagrammatic methods. Rayleigh scatterings in 8i0, and GeO, glasses
are calculated and the magnitudes of contributions to Rayleigh scattering from
different disorder mechanisms are analysed based on the theory, which verifies the
assumption in the fictive temperature approximation that Rayleigh scatterings in
glasses come mainly from the density fluctuations in the glass solutions. The Rayleigh
scatterings as well as the effects of polariton dispersions on the losses are calculated for
8i0, and GeO; glasses. The results show that at the minimum loss wavelengths, the
relative deviations of the Rayleigh scattering losses caused by the dis persion effects
from the A™* law are 20% and 11% for Si0; and GeOjy glasses respectively.

Key words: polaritons; glass; Rayleigh scattering.





