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1. B2 (Summary)

We are constructing plasmonic optical antennae

whose resonant frequency is terahertz frequency
region. In the present study, we explored spectral
properties of metallic optical antennae in THz
frequency region wusing THz time-domain
spectroscopy and elucidated electromagnetic field
intensity distribution of their structures using
finite-difference time-domain (FDTD) simulation.
We also studied the possibility for a chemical sensor
in the THz spectral range.

2. B (Experimental)

+ Apparatus

Ultra-precision electron beam lithography

system, Helicon sputtering system, Scanning
Electron Microscope
+ Method

Ordered array of gold rods (200 nm wide)
separated by 10 um from the adjacent gold rods
along both longitudinal and transverse direction
were fabricated by electron beam lithography and
lift-off techniques on a silicon substrates. The
of the

measured by a

spectral properties fabricated optical

antennae was terahertz
time-domain spectroscopy using photoconductive
antennae as well as femtosecond laser pulse (1p:
800 nm, £: 80 MHz, 7: 20 fs) as an excitation source
of the pump and probe optical system.
3. fiEFt L #%% (Results and Discussion)

Figure 1 shows extinction spectra of gold rods

with different rod lengths. It was obviously
exhibited that the plasmon resonant frequency
shows spectrum shift toward lower frequency with
increasing of the rod length. Therefore, we plotted
the plasmon resonant wavelength to the rod length
as shown in Figure 2. The plasmon resonant
wavelength linearly shifted to longer wavelength
with the rod length. This behavior is very similar
to the spectral properties of gold nanorod in
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near-infrared wavelength region. From a FDTD
simulation analysis, the electromagnetic field
enhancement was estimated to be as high as ~4500
(] E|2) around the edge of the rod. It was concluded
that the various optical phenomena might be

induced even in the terahertz frequency region.

9781 Rod length: 100, 50, 35, 25 um
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Figure 1. Extinction spectra of gold rods with
different rod lengths.
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Figure 2. Gold rod length dependence of the

plasmon resonant wavelength.
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