Document Type: Full length research Paper

Pages: 53-69

Journal of Research on Many-body Systems, Volume 15, Number 1, Spring 2025 53

Investigation of Structural, Magnetic and Optical Properties
of thin Films of Iron Oxide Doped with Tungsten Cation
Prepared by Spray Pyrolysis Method

Alireza Nikzad, Saman Modaresnia, Ali Modabberasl*, Abolghasem Avazpour*
Department of Physics, Faculty of Science, Yasouj University, Yasouj, Iran

Received: 15.07.2025  Final revised: 01.11.2025 Accepted: 30.11.2025 Published On-Line: 31.12.2025
Doi: 10.22055/jrmbs.2025.20483

Abstract

In this study, thin layers of pure and tungsten-doped iron oxide alpha phase ( a-Fe20s)
deposited on glass substrates were synthesized using the spray pyrolysis method, and
investigated. Due to their diverse properties, these thin layers have wide applications in
catalysts, sensors, solar cells, and magnets. Structural (XRD, FTIR, AFM), Magnetic
(VSM), and Optical Analyses were performed. The results showed that tungsten doping
increased particle size (85-120 nm), improved surface smoothness, reduced surface
roughness and hardness, as well as caused significant changes in magnetic and optical
properties. In particular, the saturation magnetization increased, and the band gap of the
material increased. It appears that tungsten doping provides a good potential for optical
and magnetic applications in these thin layers.
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