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Bonding arrangement in Sn doped Se-Te glassy alloy: Far IR study
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The chalcogenide glasses have been the subject of great interest due to their wide technological applications. The chalcogenide 
materials containing Te show high transmittance, i.e., 2-12 μm, in the IR region. In the present work far infrared transmission 

spectra of Se30Te70-xSnx (x=0, 1.5, 2.5 and 4.5) glassy alloys have been studied, at room temperature, in the spectral range 30–700 
cm−1. Various structural parameters have been investigated in the light of existing models such as function of average coordination 
number <r> and valence force field theory using force constants. The overall mean bond energy <E> of a covalent network for a 
ternary system is interpreted in terms of vibrations of isolated molecular units, to preserve fourfold and twofold coordination for 
Sn and chalcogen atoms (Se, Te), respectively. The infrared spectra of Se30Te70- xSnx glassy alloy has been explained by assigning 
different modes to the observed bands. It is found that Sn forms bond with Se, having bond energy 49.23 kcal/mol, and is favored by 
the CONM model. It may be due to the fact that replacement of Te with Sn leads to absorptions that occur at longer wavelength. It is 
observed that addition of Sn results in shifting of infrared spectra towards lower frequency with formation of new bands as reported 
in the earlier studies. It has been correlated with the structural changes occurring in the alloy due to the addition of Sn.
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Structural and optical properties of TiO2 nanostructures
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This research examines the structural and optical properties of titanium dioxide (TiO2) nanostructures. The production process of 
TiO2 nanostructures involves three steps. First, a thin film of titanium was deposited on substrates by electron beam evaporation 

technique under the pressure of 1.5×10-5 mbar. Then a layer of gold was deposited as a catalyst on the titanium layer by a sputtering 
method. At this stage, the sample was placed in a quartz tube furnace. A tablet containing Ti and graphite powder in a ratio of 1:1 
as a source was located in the center of the furnace with a temperature of 1050ºC. Substrate was placed over the quartz tube at a 
distance 12-13 cm from the center of the furnace with a temperature of 850ºC and was kept for 1h under argon gas flow as a carrier 
gas. Now, the effect of carrier gas flow on TiO2 nanostructures properties was studied. Three samples were gained at gas flow 60, 110, 
and 170 sccm. The SEM images indicate that with increasing gas flow, nanowires become thinner and longer. According to energy 
gap, all the samples are characterized by higher value of the energy gap than that of bulk rutile TiO2.
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