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Research on technology for integrating functional materials into photonic crystals and its
application to ultra-small optical circuit devices
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Abstract CdS two-dimensional photonic crystals (PhCs) were fabricated by using double-interference exposure
and rf sputtering. A suppressed photoluminescence spectrum was observed normal to the surface in the wavelength
range other than in-plane resonance. We developed a dry-etching process to form holes with diameters of 5~50 um in
7-um thick a-Si/SiOs three-dimensional (3D) PhC layers fabricated on InP substrates by the autocloning method. We
also demonstrated wet-etching processes to remove damaged surfaces of exposed InP substrates and selectively
grew multiple quantum well by molecular beam epitaxy in a region surrounded by a-Si/SiO2 3D PhCs. Si:SiOz films
are promising for materials introduced into periodic structures as luminescent sources and we found that Si:SiO2
films sputtered under a limited condition emit white or blue light without annealing.
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