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Optically Tunable Terahertz Metamaterials on
Highly Flexible Substrates

Kebin Fan, Xiaoguang Zhao, Jingdi Zhang, Kun Geng, George R. Keiser,
Huseyin R. Seren, Student Member; IEEE, Grace D. Metcalfe, Michael Wraback. Xin Zhang, and
Richard D. Aventt

(Invited Paper)

Richard D. Averitt received the Ph.D. degree in
applied physics from Rice University, Houston, TX,
USA, in 1998.

Following this, he was a Los Alamos National
Laboratory Directors Post-Doctoral Fellow. His
postdoctoral work focused on time-resolved far-in-
frared spectroscopy of strongly correlated electron
materials. In 2001, he became a Member of the
Technical Staff with Los Alamos National Lab-
oratory, Los Alamos, NM, USA, and, in 2005, a
member of the Center for Integrated Nanotechnolo-

3

KRER6TBRHE[23:R

implemented for terahertz imaging [5]. Similarly, hybridization
of MMs with phase-change materials such as vanadium dioxide
VO, MM optical properties can be modified temperature
changes [29]. This real-time tuning method shows promise in
creating memory devices for future high-performance
computing [30]. Recently, Chen ef al. experimentally and
numerically showed the EIT-like transmission in terahertz
asymmetric waveguide with two stubs [31]. The uniform
analytical descriptions have been performed on plasmon
mduced fransparency m plasmonic stub waveguides for both
direct and indirect couplings between the two stub resonators.
Additionally, tunability of about 16 GHz for low resonant mode
and 30 GHz for high resonant mode were reported. For the
future work, 1t will be interesting to see its applications in
tunable terahertz devices.
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irst Transatlantic Radio Service
Marconi Operator Leon R. Johnstone is shown transmitting the first official
messages of the commercial wireless telegraph service from Marconi Towers, near
Glace Bay, Nova Scotia, to Clifden, Ireland, on 17 October 1907. Ten thousand
words ere exchanged between the stations on the first day of operation.
Source:— Marconi operator Johnstone
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ARTICLE INFO ABSTRACT
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Analytical transfer matrix method (ATMM) is a method for calculating the propagation constant in weakly
guiding optical fiber. By using ATMM, the optical fiber with a depression in the index profile center and a

valley in the cladding layer is analyzed. Compared with Wentzel-Kramers-Brillouin (WKB) method, the
xiﬁﬁg 2[{1%[[;22011;& 2011 simulation result of differential mode delay (DMD) by using ATMM fits well with the experimental results
Y obtained by Takahashi. Based on ATMM, by increasing the depth of central depression in a W-shaped index

Keywords: fiber, the improvement of DMD is also discussed.
Analytical transfer matrix method © 2011 Elsevier B.V. All rights reserved.

Differential mode delay
W-shaped index profile
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