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Abstract:

Thermometric decomposition technique was utilized to deposit thin slices of tin
oxide (SnO,) pure and doped with varying proportions (2%, 4%, 6%) on heated
glass substrates up to 480°C. The objective of this study was to examine the impact
of the deposition rate on the structural, linear, and non-linear optical properties of
Sn0O,. X-ray diffraction (XRD) analysis revealed that the deposited slides exhibited
a quadrangular crystal structure similar to Rotel, with preferential growth along the
(110) direction. In terms of optical characteristics, spectroscopy (UV-Vis) was
employed to analyze the samples within the visible range of the electromagnetic
spectrum. The transparency of the samples ranged from 70% to 87%, while the
energy band gap of the slides varied from 3.54 eV to 3.78 eV. The absorption and
refraction coefficients were found to be low. Additionally, the samples exhibited a
high third-order nonlinear response. The Sheik-Bahae approximation method
yielded nonlinear refraction values in the range of 1.3 x 10° cm?W, and the
nonlinear absorption coefficient ranged from 40 to 70 cm/W within the visible
range of the electromagnetic spectrum.

Keywords: Pyrolysis spraying, Tin oxide (SnO;), Thin Films, Fluorine, Nonlinear
refraction, Nonlinear absorption coefficient, X-Ray Diffraction, UV-Visible.



