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Abstract

On the global market the demands for the quality and, more important, for the level of the
special properties of polycrystalline IR optical fibers is rapidly rising. The transition at progressively
longer wavelengths requires the use of materials with high refractive index, which, in its turn,
implies increasing of the Fresnel reflection at the interface when injecting the radiation into the fiber.
In this regard, the issue arises to create the antireflective coatings, which could neutralize this effect.
The most promising materials for the manufactuing of crystalline fibers for the spectral range 2.0-
25.0 pm are solid solution of silver and monovalent thallium halides. They are the only materials,
which the non-hydroscopic polycrystalline infrared fibers for this spectral range can be made from.
The emergence of new crystalline AgBr — TII and AgBr — (T1Br46lo.54) systems allows delving even
further into longer wavelengths, but the refractive index there increases significantly as compared
with the AgCl-AgBr system. To monitor the light stability with non-irradiated samples, the
transmission spectra were recorded and further used as background for the subsequent spectra of
irradiated samples. We researched the process of ultraviolet (UV) irradiation for the crystals of
AgBr-TII and AgBr—TIBrg 46054 systems. In this compositions it was found that on the surface of
irradiated crystals, the film is formed and film grain size depends on exposure time and crystal
composition. This film proved to gain the transmission by reducing the reflection from its surface
within the 8.0-27.0 um range. The approximate conditions of crystals were established. For example,
in crystals of AgBr — TIBro4sloss system the antireflection effect can be achieved with the
introduction of 1 mol. % TIBr¢ 46l .54, while for the AgBr — TII system — at 2 mol. %. For the crystals
of AgCl — AgBr system the same effect is not observed, and the optical transmission is decreased in
the entire spectral range from 1.4 to 27.0 microns. In addition, the kinetics of the formation process,
growth of grains and their number per unit surface of the polycrystalline plate was examined.
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