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Fabrication and optical properties of three-dimensional
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Abstract: Three-dimensional (3D) photonic crystals in the visible spectral region were fabricated by an
auto-cloning technique. The optical properties of the crystals were studied by measuring the reflection
spectra,and the Photonic Bandgap (PBG) was calculated using a plane-wave-expansion method. The
experimental results coincide well with the theory. A two-step deposition method was used to insert
rhodamine 590 into the photonic crystal, the result shows that the photoluminescence spectra is
strongly modified by the photonic crystal.
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(d) Amplified image taken from the bottom
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Fig. 1 Images of a 3D photonic crystal (d=7500 nm)
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Fig. 2 Tllustration of reflection spectrum measurement
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Fig. 3 Reflection spectra along I*"K and I*M direc-
tion from the cleaved facets of a 3D phonic

crystal.
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Fig. 4 Calculated band structure of 3D SiO,/Ta, O;

photonic crystal
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(a) Rhodamine 590 embedded in a 3D photonic crystal
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(b) Normalized PL spectra from the top of the flat ar-
ea (dots) and the top of 3D photonic crystal
(line)
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Fig. 5 Illustration of sample structure with rhoda-

mine 590 and its PU spectra
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