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1. B2 (Summary)

We report the experimental realization of three-dimentional

(3-D) metallic photonic crystals by combing fetmtosecond
direct laser writing (DLW) and atomic layer deposition
(ALD) techniques. Wide photonic bandgaps were observed
in optical reflection spectra at near infrared wavelengths.

2. FZB  (Experimental)

We first fabricated 3-D woodpile photonic crystal
templates by DLW in photoresist $Z2080.2 Then we
deposited Al;Oz (10 nm thick, it is used for both
strengthening the adhesion between the polymer and
metal) and Iridium (Ir, 40 nm thick) were deposited onto
the templates by an ALD system (SUNALE-R, Picosun) to
form the metallic photonic crystals. The topography of
photonic crystals were examined using a field-emission
scanning electron microscopy (SEM) (JSM-6700FT,
JEOL), and the optical properties were characterized by a
(FTIR)  spectrometer
JASCO) equipped with
microscopy. The formation of Ir was confirmed by XRD
(RINT-2000, RIGAKU) measurements.

3. il L= %% (Results and Discussion)

The SEM image (Fig. 1(a)) of a typical Ir woodpile
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photonic crystal shows excellent structural quality and
good peroidicity. A wide phonic band with the band edge at
~1.5 pum was observed as seen from the reflection
spectrum shown in Fig. 1(b). For comparision, the
spectrum of an Ir flat film and the calculated spectrum of
the Ir-coated photonic crystal using a finite-difference
time-domain (FDTD) simulation method were also

included in the figure. It is found that the experimental
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measured wide photonic band can be reproduced very well
by the FDTD simulation. The fabricated 3D metallic
photonic crystals may have many potential applications
such as sensing,

imaging, energy harvesting, and

controlling over thermal emission.4!
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Fig. 1 SEM image (a) and reflection spectra (b) of an
Ir-coated woodpile photonic crystal.
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