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XA (Summary ) :

We report the fabrication of three-dimensional (3D)

metallic photonic crystals based on polymer
templates combing femtosecond direct laser writing
and atomic layer deposition (ALD) techniques.
Wide photonic stop gaps were observed in optical
reflection spectra of the metallic structures at near
infrared wavelengths. The fabricated 3D metallic
photonic crystals may have many potential
applications such as thermal emitters for energy
applications.

#9328 (Experimental) :

A chirped-pulsed amplifier (CPA) Ti:sapphire laser
(Hurricance, Spectra-Physics, A: 800nm, t: ~150fs,
1 kHz) was used for direct laser writing of photonic
crystal templates in SZ2080 resists. Al2Os (10 nm
thick) ana Ir (50 nm thick) films were deposited
onto the templates by a ALD system (SUNALE-R,
Picosun). The topography of fabricated photonic
crystals were examined using a field-emission
scanning electron microscope (SEM) (JSM-6700FT,
JEOL), and the
characterized by a Fourier transform infrared
(FTIR) spectrometer (FT/IR- 6000TM-M, JASCO)
equipped with infrared microscopy.

KGR L 522 (Results and Discussion) :

We successfully fabricated metallic (Ir) square

optical properties were

spiral photonic crystals with periodicity of 1 um.
They exhibit wide photonic band in near infrared
region. The following figure shows the SEM image
and reflection spectrum as a typical example. The

SEM image (top view) exhibits good structural
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quality and the measured photonic band can be

reproduced well by FDTD simulations.

—— FDTD simulation
—— FTIR measurement
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Fig.1. Metallic square spiral photonic crystal
Fig.2. Reflection spectra

RZ Ofh - Frad @ EH (Others) :

With the fabrication techniques demonstrated here,

we expect to fabricate more complicated 3D metallic
photonic crystals and will try to explore their

applications.
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