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Preparation and Optical Properties of CuO-SiO, and Cu,0O-SiO, Films
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Abstract: The Cu-SiO, composite films were first prepared by electrochemical sol-gel method at =0.9 V from
Cu*-Si0, tranparent composite sol which was prepared by using CuSO,-5H,0 and tetraethoxysilane as precursors.
Then, Cu-SiO, composite films were transformed into Cu,0-SiO, and CuO-SiO, composite films by thermal
treatment at 250 and 450 °C, respectively. The compostion, morphology and thickness of the two composited films
were characterized by X-ray diffraction (XRD) and scanning electron microscopy with energy dispersive X-ray
spectroscopy  (SEM/EDX) and step profiler, respectively. In addition, the linear and nonlinear optical properties
were measured by using UV-Vis spectrum and Z-scan methods. It was found that the optical properties of these
composite films were influenced by the Cu content, the forms of Cu element (i.e. CuO or Cu,0) and particle size
of CuO or Cuy0 in the films. The optical band gaps of Cu,0-Si0, and CuO-SiO, composite films were respectively
2.67 and 2.54 eV, and the third-order nonlinear susceptibilities (y¥) were 2.31x10° and 1.36x107 esu, respectively.
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Dy=

Sample B/ rad 6/ (°) D/ nm
Di-A-250 °C 0.007 19 18.2 23.5
Dy-B-450 C 0.009 25 19.3 16.9
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Fig4 SEM images and EDX results of composite films A-250 °C (a) and B-450 °C (b)
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Table 2 Optical parameters of composite films
Sample L/nm T/% R/ % ny a / m v/ (m* W) B/ (m*- W X%/ esu
A-250 C 490 66 8.9 1.85 6.6x107 -8.36x107" -6.5x107 2.31x10°
B-450 C 400 80 7.7 1.77 3.6x107 -1.038x107" -1.91x10° 1.36x10°
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Fig.6  Plots of (aphv)? vs (hv) of composite films (a) A-250 C and (b) B-450 C
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