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Abstract content <br> &nbsp; (Max 300 words)
Aluminium-doped zinc oxide (ZnO:Al) and zinc-doped aluminium oxide (Al<sub>2</sub>O<sub>3</sub>:Zn)
thin films were synthesized by spray pyrolysis process onto standard microscope glass. Optical measure-
ments in the ultraviolet, visible, near- and far-infrared ranges were performed using UV-VIS-NIR and Fourier
Transform Infrared (FT-IR) spectrophotometers. Structural characterization for determination of surface mor-
phology and film thickness were done using scanning electron microscopy (SEM), transmission electron mi-
croscopy (TEM) and a Phenom Tabletop Microscope. Electrical properties were measured using a four-point
resistance square probe. The transmittance, reflectance and thickness of the thin films as well as the sheet
resistance were experimentally determined. The solar transmittance of 88 percent was achieved for Al-doped
zinc oxide (ZnO) films and 71.94 per cent for Zn-doped aluminium oxide (Al<sub>2</sub>O<sub>3</sub>).
The films have low reflectance in the order of 10% although peak reflectance of 25% was observed in the wave-
length range 8-12μm. Wavelength-dependent refractive index of the coatings were then determined from
reflectance and transmittance measurements using the Bruggeman and Maxwell-Garnett effective medium
theories. In the VIS-NIR, the obtained refractive indices were 1.28 for ZnO, 1.97 for ZnO:Al and 2.0 for
Al<sub>2</sub>O<sub>3</sub>:Zn. The film sheet resistance values of 0.75 Ω, 9.5 Ω and corresponding resis-
tivity values of 9.59 x 10<sup>-4</sup> Ωm and 2.43 x 10<sup>-4</sup> Ωm were obtained for ZnO:Al, and
5.56 Ω and 12 Ω with corresponding resistivity values of 4.47 x 10<sup>-4</sup> Ωm and 11.80 x 10<sup>-
4</sup> Ωm for Al<sub>2</sub>O<sub>3</sub>:Zn. Features of the film surface microstructure were ana-
lyzed and related to how they affect the general properties of the films. The spectral selectiveness of these
oxide thin films and their applicability in producing efficient solar energy generators and energy saving have
been evaluated and related to applications in solar energy applications.
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