Structural, Optical, and Electrical Evolution of Copper Selenite Nanocrystals Induced by Annealing
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This work presents a study of copper selenite nanocrystals, synthesized for the first time by chemical deposition using a template-assisted approach in SiO2/Si track-etched membranes. The obtained nanostructures were comprehensively characterized using structural, optical, and electrical analysis methods. X-ray diffraction (XRD) confirmed the formation of the orthorhombic CuSeO3 phase in the as-deposited samples. Subsequent vacuum annealing at 800 °C and 1000 °C resulted in successive phase transformations. Photoluminescence (PL) analysis revealed that both the intensity and spectral position of the emission peaks strongly depend on the crystal structure, which is attributed to changes in defect states and band gap width induced by thermal treatment. Current–voltage characteristic (CVC) measurements demonstrated a significant influence of phase composition on electrical conductivity. In particular, the transition to the monoclinic phase after annealing at 1000 °C led to pronounced changes in the optical and electrical properties compared to the initial material. Thus, a direct correlation between thermal treatment conditions, crystal structure, and functional properties of CuSeO3-based materials was established, highlighting their potential for applications in photonics and electronics. 
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