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Abstract

A detailed fitting analysis of the absorption spectra shows significant differences in the structures and
concentrations of the Fe** and Fe3* ions and the Ce- or Cu-ions, dependent on the mutual co-dopant
concentrations. The differences are related to the glass composition: 15soda-15 calcia-70 silica with
Na,SO4 refiner, and on the melting conditions: oxidizing and reducing. The dopant concentrations of Cu,
Ce and Fe ions in the studied glasses are low, i.e. below 2 weight %, and the analysis results suggest that
there is no 5-coordinated Fe-ions in these glasses.

The fitting parameters obtained for the Fe- and Cu-ion structures are those published in Refs. 1-2 for the
15-15-70-glass. The parameters obtained for the Ce- ions are close to those earlier found in Ref. 3, and
the Ce3+ charge transfer peak position (wavenumber) varies also with the concentration of the dopant.

The reflectance, over the range from 250 nm and upwards, was seen to follow the refractive index
defined as a Cauchy- equation, fitted to the refractive indices measured at several visible and near IR
wavelengths. The effect of the reflection loss subtraction method on the absorptance fitting results was
found to be one important factor. However, at the low dopant concentrations, the reflectance from the
second glass surface at the UV-edge, is dependent on the high absorption inside the glass at the charge
transfer peaks of Cu, Ce and Fe ions, but the reflectance seems not to be caused by a large increase of
the refractive index. Thus, the charge-transfer occurs between the closest ions (between Fe- and O-ions,
and between Cu and O ions and the Ce- and O- ions) in the studied glasses.
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