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b Rl (Abstract)

The Synthesis, Characterization,
and Application of Photonic Crystal

We report an investigation on the synthesis, characterization, and application of
photonic crystal. In the study of the synthesis of S10: nanoparticles for the building
blocks of photonic crystal, it 1s found that by changing the concentration of NHs
solution, we are able to control the size of S10: nanoparticles. After trying several
different methods, we discover that the vertical substrate method 1s the best way to
arrange nanoparticles into a periodic structure. From scanning electron microscope, we
confirm that S1O: nanoparticles can form a three dimensional hexagonal photonic
crystal. From transmission experiment, we find that the wavelength of the minimum
transmission 1s proportional to the size of nanoparticles. This result implies that using
photonic crystals we can control the behavior of electromagnetic wave. Finally, we
fabricate CdS nanoparticles on the top of photonic crystals with different diameter of
S102 nanoparticles. Using photoluminescence measurements, we show that by
controlling the lattice constant of a photonic crystal the luminescent efficiency of CdS
nanoparticles can be substantially enhanced. Our results, therefore, demonstrate that
photonic crystals are very important for the application of light emitting devices.
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