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The glass system (Sb,Os)-(PbCl,)-(AgCl) is interesting due to his potential application in
the infrared part of the electromagnetic spectrum [1]. The (Sb,03),(PbCl,),..(AgCl), glasses, with
y = 50 mol. % or 70 mol. %, and 5 mol. % < x < 25 mol. % were prepared by the melting-
quenching method from high purity components. The prepared glass has a yellow to brown
colour. The characteristic temperatures (7g and 7x) have been determined. 7g values decrease
with the increase of AgCl content. DC and AC electrical conductivity, permittivity, and complex
electrical modulus were measured in the temperature range from room temperature up to 200 °C
in the frequency range between 0.2 and 10° Hz. Temperature dependences of the DC conductivity
obey Arrhenius-like relation. The DC conductivity at constant temperature significantly increases
with increasing AgCl and PbCl, content. The conduction activation energy decreases with
increasing AgCl and PbCl, content from 0.98 eV up to 0.56 eV for (Sb,03)7(PbCl,),5(AgCl)s and
(Sby03)50(PbCl,)»5(AgCl),s, respectively. The influence of the composition on the AC
conductivity values of glasses is similar.
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Influence of the phase state of Ge,Sb,Tes thin cover on the parameters
of the optical waveguide structures
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The fast switching time of Ge-Sb-Te thin films between amorphous and crystalline states
initiated by laser beam as well as significant change of their optical properties and the
preservation of metastable states for tens of years open wide perspectives for the application of
these materials to fully optical devices [1], including high-speed optical memory [2].

Here we study optical properties of the Ge,Sb,Tes (GST225) thin films integrated with
on-chip silicon nitride O-ring resonator. The rib waveguide of the resonator was formed the first
stage of e-beam lithography and subsequent reactive-ion etching. We used the second stage of e-
beam lithography combining with lift-off method for the formation of GST225 active region on
the resonator ring surface. The amorphous GST225 thin films were prepared by magnetron
sputtering, and were capped by thin silicon oxide on their tops. The length of the GST225 active
region varied from 0.1 to 20 um. Crystallization of amorphous thin films was carried out at the
temperature of 400 °C for 30 minutes. Auger electron spectroscopy and transmission electron
microscopy were used for studying composition and structure of investigated GST225thin films,
respectively.

It was observed that crystallization of amorphous GST225 film lead to a decrease of the
optical power, transmitted through the waveguide. Comparison of the optical transmittance of O-
ring resonators before and after the GST225 deposition allowed to identify the change in the Q-
factor and the wavelength peak shift. This can be explained by the differences of the complex
refractive indexes of GST225 thin films in the amorphous and crystalline states. From the
measurement data, the GST225 effective refractive index was extracted depending on the ring
waveguide width of the resonator for a telecommunication wavelength of 1550 nm.
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