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ABSTRACT

We examined the effect of low temperature heat-treatment on the optical properties of the photonic crystals self-assembled using
a monodispersed spherical SiO, nanoparticle. When the heat treatment temperature increased, the reflectance peak, which is induced
by the photonic band gap, moved to a shorter wavelength direction, and the peak intensity of Fabry-Perot fringes also increased. The
highest reflectance peak intensity was obtained in the sample heat-treated at 250~300°C. The heat-treatment reduced the average
particle size and the quantity of defects, and increased the packing density of the photonic crystal.
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Fig. 1. SEM micrographs showing the average size change of
Si0, nanoparticles by the H,O/ EtOH ratio change. The
volume ratios of TEOS and NHj, are 0.4 mol% and 0.7
mol%, respectively.
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Fig. 2. Reflectance change of self-assembled samples according to
the variation of heat-treatment temperature.
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Fig. 3. Relative intensity changes of reflectance peak of self-
assembly samples by heat-treatment.
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Fig. 4. Variation of the reflectance peak position by heat-
treatment temperature. Opeh circle and square denote
experimental value and closed circle and square denote
calculated value.
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Fig. 5. SEM micrographs showing surface and cross-sectional
morphology of samples (a) as-coated and (b) annealed
at 300°C.
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Fig. 6. SEM mlcrographs of heat-treated samples at the ranges of 250°C and 500°C.
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