5535 B 5 ) ANY RS I N = 3 Vol. 35, No.5
2016 410 A J. Infrared Millim. Waves October,2016

XE4HS 1001 —-9014(2016)05 - 0542 - 08 DOI:10. 11972/j. issn. 1001 —9014. 2016. 05. 007

188 3 Bt 0 & & 55 V8 9 B A Y K 2% T R

BoE, WwRET, WEH, REMK, FR, #XE, % 4, T X, SRR
(s FRIHR S A (620 T SR A P T A S0 OIS 610054)

FEE 4 5T oA AR AR 22 R 4 A Bk AR 7 B AR By Bk AR R AR AR KR e R AR R — BT
FRTEREERZ AN EREM RS HAFTNERAT, EFANREFIN— LW InE 4B &, (XE
AT ZALBANLE LT, o LA NG AL R A E RS EENARORAT. ERE R,
Y B4 KB R B B 7 A o B AR R R A M A B AL T A A P AL E B, A AR R
W3 B K (99.98% ). T H , U4 8 4t & T3 K BT A AR e R A R BR. I, YRR B A A
<4508, FA AR PO R R R R FE R ERE. B, YN A 450, M AR By MR R
SRUEE O BT M. ARG T T K H 46 T AR AR BT K A 2k i L HEAT A R ], BB e A A R A A e it
.

X E O AEAE KHR R RO &

i E 4 S . TB39 CERARIRED . A

Adjustment of terahertz response of a metamaterial
by an additional metal strip

YAO Jie, XU Xiang-Dong”, CHEN Zhe-Geng, DAI Ze-Lin, LI Xin-Rong,
AO Tian-Hong, FAN Kai, WANG Meng, ZOU Rui-Jiao
(State Key Laboratory of Electronic Thin Films and Integrated Devices, School of Optoelectronic Information,
University of Electronic Science and Technology of China, Chengdu 610054 )

Abstract: Considering the difficulty and complexity in adjusting the terahertz ( THz) response of the tra-
ditional metamaterials (MMs) , we proposed a novel method to adjust the THz response characteristics
of MMs. Our MMs possess the same structural and material parameters as those of the traditional three-
layer MMs, but differently, an additional metal strip is introduced in the middle dielectric layer.
Through changing the position and line width of the additional metal strip, the response frequency and
absorption for incident THz wave can be effectively adjusted. Results show that if the additional metal
strip moves from near the bottom metal to the surface metal, the response frequency is red shifted. If
the additional metal strip is located in the middle of the dielectric layer, the absorption reaches maxi-
mum (99.98% ). If the width of the additional metal strip is enlarged, the response frequency is red
shifted, and the absorption is increased. In addition, if the incident angle is <<45°, both the central re-
sponse frequencies of the traditional and novel MMs remain stable, and their absorptions are high.
However, if the incident angle is >45°, their central response frequencies blue shift, and their absorp-
tions decrease significantly. According to this novel method, the THz responses of MMs can be effec-
tively adjusted, and the complex process for designing the MM structure can also be thus avoided.
Key words: metamaterials, terahertz , response frequency ,absorption bandwidth , modulation
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Fig. 1 Unit cell of traditional metamaterials (a) Top view,
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Fig.2  Unit cell of the novel metamaterials with an addi-
tional metal strip; (a)Top view for ring, (b) Top view for
strip, (c)sectional view
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Fig.3 Simulation results of (a) traditional metamaterials
as shown in Fig. 1, (b) novel metamaterials as illustrated
in Fig.2
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Fig.5 Simulation results of the response frequency, fre-
quency band, and absorbance of the metamaterials with the
additional metal strip at different locations
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Fig. 11 Simulation results of the loss of the metamaterials
in the Z axis with the additional metal strip in different line
widths: (a)e=1 pm,(b)e=2 pm,(c)e=3 pm,(d)e =
4 pm,(e)e=5 pm
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Fig. 12 Effects of different incident angles on (a) the ab-
sorption and central frequency of the traditional and novel
metamaterials, (b) comparison between the simulated results
of the traditional and novel metamaterials
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