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This work deals with the creation and Raman characterization of new

nanostructured materials based on synthetic opals and photorefractive material for
holographic data storage Bi,TeOs (BTO) [1].
Filling the pores of opal samples was carried out by impregnating the melt of the
single crystal Bi,TeOs under the influence of capillary forces. The fact of
incorporation of the BTO into the opal pores was inferred from the shift of the
maximum of the Bragg reflection band to longer wavelengths due to the increase in
gerr. The degree of filling of the pores of opal with BTO, calculated from the shift
of the maximum value A, reflection peak using Bragg's law was ~ 85 vol. %. For
additional checking of the substance in the pores of the opal, we measured spectra
of infrared transmittance from 400 cm™ to 1500 cm™. Typical absorption bands of
the of the opal matrix at frequencies 484 cm™, 620 cm™, 756 cm™, 789 cm™, 984
cm?, 1056 cm™, 1091 cm™ and weak BTO band at 882 cm™ were observed.

The measured Raman spectra enabled identification of the substance in the
pores of opal and set its crystalline state. Changes in the Raman spectra of
composite opal - Bi,TeOs compared with the spectra of the corresponding
polycrystalline powders and single crystals can be caused by a change in the bond
lengths Bi-O and Te-O after nano crystallization in the pores of the opal as well as
the formation of new bonds and structures at the interface melt - surface SiO,
globules.
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