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(ZNO) 4ui&Y (XRD) cluagad il (1) Jssa

Al Gl cpatil
Temperature (C) | 20 (deg) | hkl | d (nm) | FWHM (deg) | G (nm)

400 31.7831 | 100 | 0.28132 0.1613 51.22
34.2096 | 002 | 0.2619 0.2135 38.93

36.2209 | 101 | 0.24781 0.0983 85.03

46.55 | 102 | 0.19494 0.1 86.48

500 31.65 | 100 | 0.28247 0.145 56.95
33.95 | 002 | 0.26384 0.12 69.22

36.2 101 | 0.24794 0.15 55.72

48.05 | 102 | 0.1892 0.1 86.98

600 32.05 | 100 | 0.27904 0.16 51.66
341 002 | 0.26272 0.12 69.23

36.85 | 101 | 0.24372 0.075 111.65

47.85 | 102 | 0.18994 0.075 115.88

Al (COp) el cpatil
Time (min) 20 (deg) | hkl | d (hm) | FWHM (deg) | G (nm)

10 31.5914 | 100 | 0.28298 0.1 82.56
34.5133 | 002 | 0.25966 0.15 55.46

36.1868 | 101 | 0.24803 0.075 111.43

47.0712 | 102 | 0.1929 0.2833 30.59

15 31.3354 | 100 | 0.28524 0.1625 50.77
34.0075 | 002 | 0.26341 0.2125 39.09

35.9183 | 101 | 0.24982 0.1125 74.23

46.9068 | 102 | 0.19354 0.2792 31.02

20 314 100 | 0.28466 0.125 66.02
33.9 002 | 0.2422 0.19 43.71

36.8 101 | 0.24404 0.07 119.52

47.4 102 | 0.19164 0.16 54.23
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Effect of annealing by CO, laser on Structural and optical properties of

zinc oxide thin films prepared by Sol — gel method
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Abstract

Laser heat treatment is one of the important industrial applications of laser and being studied at the present time
as a substitute for conventional thermal annealing. In this research (ZnO) thin films have been deposition on a
glass by (Sol - Gel / Spin Coating) technique and annealed by two ways, the first one using a convection oven,
where they were annealing with three temperatures (400, 500, 600) °C for one hour, and the second way using a
continuous (CO,) laser with (10.6 pm) wavelength and (10 W) power and three intervals (10, 15, 20) min, were
studied structural and optical properties of membranes prepared by both ways to determine the effect of laser
annealing on them, and the results of (XRD) tests showed that these membranes with the structural of multi-
crystalline hexagon compact type and increase the degree of temperature oven annealing, as well as increasing
the duration of the laser annealing lead to increased volumes of granular membranes rates. The results of the
(AFM) tests to the topography of the surfaces of the membranes to be of crystalline uniformity and homogeneity
superficially good, especially for laser annealed membranes. The results of optical examinations of these
membranes also showed that they having high permeability, especially in the regions of the visible spectrum and
the near-infrared and increased with increase the degree of oven annealing temperature and the duration of laser
annealing, and less energy gap of these membranes values with increase the temperature degree of annealing or
increase of laser annealing time, In addition the optical properties studied in this research included absorbance,
reflectivity, refractive index, coefficients of absorption and extinction, and real and imaginary dielectric
constants.
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