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Broadband Terahertz Polarization Converter Based on
L-Shaped Metamaterial
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Abstract A broadband reflection polarization converter in the terahertz frequency regime is proposed based on the
L-shaped microstructured cell arrays. The characteristics of this polarization converter composed of L-shaped
microstructured cell array, dielectric layer, and metal plates are numerically analyzed. The results demonstrate that
the proposed polarization converter can not only convert a linearly polarized (LLP) wave into a cross-polarized wave,
but also convert LP waves into circularly polarized (CP) waves at two specific frequencies. In the frequency range of
0.64-1.19 THz, the polarization conversion ratio (PCR) is more than 80%, and the maximum PCR is more than

95% . In addition, the proposed converter can maintain a good polarization conversion performance under certain

oblique incidence conditions.

Key words materials; terahertz; broadband; polarization conversion; L shape

OCIS codes 160.3918; 260.5430; 300.6495

1 5 =

KCED NN s NP8 I (0 W SN
JEREREAE Y AR Bz R . AR R
7o 2% 2H A 2 52 R A 2% D R A 1 SC B L A i IR %
SIS TF O AR AR R RS Al AR A A A

i BHEE: 2017-10-25; WRIfEMFBHEI: 2017-11-01

DA 2% P 9 — A~ 25 1, A5 G A D 3R A% TS 2R
XU SRR G BA A BRAGRAEA 55, B R
N — TP T NG 2 S AR R AR TR T E TR
KB E T, 208 1 BT AN R AR
LERSEBL T 2 T iR 8O B 2% A IR B e A L T LTS
[7i) s 4 MR 285 22 1) e e, 91 o 2 O I 5 B 45 A

HEEMB . HE AR ¥ES (61575130,50971090) b AR R 2 H LT HFTZR 2R E T ESTH

(KZ201310028032)

YEF B AT . JABE (1993 ) 2o B WF 50 AR L 32 BT R 2% ¢ B+ D RE A4 RE A8 17 HILER J5 T B9 BT 5%

E-mail: 18811444213@163.com

SR E A BE (1964, 3B W, AR b AR R, S S OB 2% B BOG T DI RE A RLFI & R BILEE DT T A BT 5T .

E-mail: guozhong-zhao@126.com Gl {58 & )

041602-1



55, 041602(2018)

ANSHBIZFHRE

www.opticsjournal.net

2 S i 10 4 i I T8 T R 2 D i D 4 R TR i
Pl mROR G A D) T B D B I8 5 oA A ()
e A i g 1 . 5 4% G i B i 44 AH L BE R A R
£ D 31 2 400 2 EL A AR A 98 B B L O B 5 40 80
DL B AT /NEAL S48 d . Yong S80S 8 T —Fh 2
3 B IR B 8% L AE 0.53~1.36 THz (175
PR 2 i B I8 2 B R 58 Ui IR 114 2k D AR T8 L 1HL
P e 40 ALK T 5000, e 0 380 % A X AR, Li
EUR M T — B 2B R X e R B e 2R 7
0.116~0.26 THz Byt [l P9 56 8L T 4k At I % 1) 58
S B 42 D i U2 14 B 4 B 4 R KT 80 %6 L (R AR
WRARAS . ARSCEM T — R 3T L4 T
W 30 1) R bk %% D B 9 e R A X O iR B 4 2% L 7E R
0 2% 0% B S BT AR O R R e e B A — 2 R
NGBS TR 32 I iR 5 4 4% A5 B8 DR R R4 9 O i
WA PERE . W IE A5 A Sy R TR b RE S B K b 2%
T it 7 2%,

2w e 0 25 i

JITRE T 1) i 41 B 48 24 14 45 4G BT an 1l 1 TR .
WG =R . RZNEZAN LIBNEBEW, 4
JB AR IR 4, =0.2 pm; A BZE 9 B LT
e, AL Bk 3.5, LR ¢ =35 pm K2 N &8
Mo, &R AR &, =0.2 pm, B 1(b) fi A H
EHE. 240 LESBEWHSRDT. B K
L=65pum,% % w=29 pum, [HH d =3 um, &
»=150 pm KM CST MICROWAVE STUDIO #
PEEAT AR AL, 23 BT M0 41 2 4o % 04 S S e ik . E
B e, X 45 0 B o0 R R R B A R 2
([ERIE RPN I

1 dl
@}~

- ® 4
e [ L
w
s Yy

BT LT AR Ml IR % A O S5 4G BT
() MARL I 5 (b) IE AT [

Fig. 1 Unit cell of polarization converter based on

metamaterial. (a) Side view; (b) front view
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Fig. 2 (a) Co-polarization reflection coefficient r,, ,

cross-polarization reflection coefficient r, ,

and (b) PCR of polarization converter
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Fig. 3 PCR of polarization converters with

different numbers of L-shaped patches
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Fig. 5 Simulated results of (a) r,, and (b) r,. under different incident angles
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