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Abstract

This project investigates the optical properties of PVP/Fe.Os nanocomposite films using UV—-Vis spectroscopy. Samples
containing different concentrations of Fe.Os nanoparticles (0%,1.5%, 3%, 4.5%, and 6%) were analyzed to determine key
optical parameters, including the absorption coefficient (o), optical band gap (Eg), Urbach energy (Eu), extinction coefficient
(k), and peak broadening (FWHM). The results show that increasing Fe.Os content enhances light absorption and shifts the
absorption edge toward lower photon energies. Both direct and indirect band gaps decrease significantly with increasing
nanoparticle concentration, indicating the formation of defect states and stronger electronic interactions between Fe.Os and
the PVP matrix. Urbach energy decreases sharply after nanoparticle incorporation, reflecting improved structural ordering
and reduced disorder. The sample containing 3% Fe20Os exhibits the most favorable optical characteristics, with the lowest
Eu and narrowest FWHM. Overall, the findings demonstrate that PVP/Fe:Os nanocomposite films possess tunable optical
properties, making them promising candidates for optoelectronic and photonic applications.
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