AR . F-13-HK-0039
FIHERE o FFEFIE

FHRREA (A AR
Program Title (English)
MMAE4 (AR
Username (English)

AT R4 (HAER)
Affiliation (English)

1. B2 (Summary)

Terahertz waves (THz) and infrared light have received

considerable attention for use in many applications such as
transmission imaging and fingerprint spectra with an
important contribution in the bioengineering and security
field. Therefore, the development of a compact and
efficient THz detector that works at room temperature is
essential for the development. In the present study, we
have explored spectral properties of metallic optical
antennae in THz frequency using THz time-domain
spectroscopy and elucidated electromagnetic field intensity
distribution of their structures using finite-difference
time-domain (FDTD) simulation.

2. 2B (Experimental)

Optical antenna structures made from gold were fabricated
by electron beam lithography and lift-off techniques on a
silicon substrates. The spectral properties of the fabricated
optical antenna structure was measured by Terahertz
time-domain spectroscopy using a femtosecond laser (4p:
800 nm, f: 80 MHz, t: 20 fs).

3. fit FrLE %2 (Results and Discussion)

A scanning electron microscope of the optical antenna

structure around its gap position is shown in Figure 1(a).
The length and width of the gold nanoline structure are 80
um and 250 nm, respectively. The gap distance between
two gold nanoline structures is 70 nm. Extinction spectrum
of the fabricated optical antenna structure is shown in
Figure 1(b). The resonant spectrum is peaking at around
0.6 THz. Importantly, the phase relaxation time for the
resonance was estimated at about 0.8 ps from the spectrum
width. Although data is not shown here, the resonance
band is peaking at 1.15 THz in the case of the gold

nanoline structure whose length is 44 pm. Namely, it
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became clear that resonant frequency is strongly dependent
on the length of optical antenna structure. Moreover, it was
also confirmed that resonant frequency changes based on
change of the distance between two structures (gap
distance). We elucidated that an electromagnetic field is
localized at both ends and near a gap of the structure in
alignment with incident polarization from the
electromagnetic field analysis by FDTD simulation.
Therefore, the spectrum property of optical antenna
structure of having resonance in a terahertz frequency is
similar with that of the localized surface plasmon

resonance in visible and a near-infrared wavelength region.
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Fig. 1 (a) Scanning electron microscope image of optical
antenna structures around gap position. (b) Extinction
spectrum of the fabricated optical antenna structure.
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