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"Heavy-metal fluoride glasses" ! comprise mixtures of heavy-cation fluorides such as those

of zirconium, barium, and lanthanum together with some stabilising fluorides such as AIF3.

For particular relative proportions, the mixtures form a glass rather than a polycrystalline

material when quenched from the melt. The particularly useful features of these glasses are

the wide spectral region (~200nm-8000nm) over which they are transparent, the low

minimum attenuation at the centre of the spectral window , and the ease with which optically-

active rare-earth ions can be incorporated, leading to potential applications in passive and

active fibre optics.

The minimal attenuation, which is potentially lower than for silica fibre, is generally

limited by wavelength-independent scattering by particle and gas bubble inclusions. We have

observed a new wavelength-dependent scattering effect in fluoride glass of the well-known

composition ZLABN20. Glass samples which have been prepared at VUW under particular

thermal and chemically reducing conditions are coloured, ranging from pink to yellow, with

some samples showing the novel characteristic of appearing blue when viewed in transmitted

light but rose-red in scattered light. The differing colours arise from different relative

magnitudes of a strong scattering peak in the yellow-red region of the spectrum, and a X~n

background absorption. The scattering effect is similar to that reported in "ruby glass", which

contains colloidal particles of gold, where Mie scattering from the particles together with the

complex refractive index of gold combine to give strong scattering of red light from this

composite material.

In this paper, we report on work in progress on the optical extinction and scattering

spectrum of the fluoride glasses, and discuss the spectra in terms of Mie's scattering theory.

The chemical nature of the scattering centres in these nominally "pure" glasses is at present a

puzzle, and relative merits of various possible models will be compared.
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