Vol. 39, No. 3
March, 2012

$39% H3H
2012 4¢3 A

J ol 55 B 4 o e O Dl R B 5
N1 AEE KEE & % RAH

CH AR 2 ) B 2 KR 25 e v 72 O R L 909 % kAT 100048)

Hi Mo
CHINESE JOURNAL OF LASERS

TE AT EEOA R 250 (FDTD) X — 2k 4 B R 45 A 7E 0. 2~2. 6 THz it B i = R PE AT T BUE 73 01 5
TGRSR 4 8 o5 S bl B TE FE DL RN S B0 6T AR T A T A R AR i A R %% ik 0B S R B g . R
2R 4 @ I 25 T2 .78 1 mm JE R & AR K LB T 200 nm B & Hl 8 T — R — 448 L M54 .
IR 5 2% B B0 1% R 8 » SBT3 L 2R A Y OO 22 0 S R SR A R SR R B, SRR
BT 3 YT 4 A R B I T R — o Y A A R R A B A OB G M AR RR R AR B AL . 4 Jm LR AS
¥ 2 B0 LR 2% I 1R P BE 22 D 19 0% R O 1 3 KRR 2% IR AR 2R 4R AL T & % .

KR O REZZ B Jm &l L i

hESES 0436 X#kFRiRE A doi: 10.3788/CJL201239.0311001

Polarization Characteristics of One-Dimensional Metallic
Wire-Grating Polarizer in Terahertz Frequency Range

Wei Bo

(Key Laboratory of Terahertz Optoelectronics, Ministry of Education , Department of Physics,

Liu Liming Zhao Guozhong Zhang Gaohui Zhang Shengho
Capital Normal University . Beijing 100048, China)

Abstract
characteristics of one-dimensional metallic wire-grating polarizer in the frequency range of 0.2~2.6 THz is carried

Based on the finite differential time domain (FDTD) method, numerical simulation of polarization

out. The effects of structural parameters of metallic wire-grid polarizer such as metal duty cycle, the width of slit and
the periodicity of wire-grating on the terahertz transmission at two kinds of polarization modes are investigated. With
the technique of photolithography and the metal film deposition, a 200-nm-thick gold film is fabricated on a 1-mm-
thick high-resistivity silicon substrate. A series of one-dimensional wire-gratings are formed on the silicon substrate.
The transmission spectra of the wire-grating polarizer are measured by the terahertz time domain spectroscopy. The
numerical simulations based on FDTD method show a good agreement with experimental results. The results show
that it is possible to optimize the performance of one-dimensional wire-grating polarizer through reasonable design of
structural parameters. This work provides a good reference for the manufacture of terahertz polarizer.
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Fig. 1 Schematic diagram of one dimensional wire gird
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Fig. 2 Simulation results of terahertz transmission

spectra of different metallic wire-gratings. (a)
Same periodicity and different duty cycles; (b)
same width of metal stripe and different widths
of slit; (c¢) same duty cycle and different

periodicities
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Fig. 4 Measurement results of terahertz transmission
spectra of different metallic wire-gratings. (a)
Same periodicity and different duty cycles; (b)
same width of metal stripe and different widths of
slit; (c¢) same duty cycle and different
periodicities
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