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(a) Optical image

(b) Coordinate axis
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Fig. 1 Optical image of the metallic stripe arrays with a
rectangular structure of 150 pmX50 pym and
period of 200 pm on fused silica substrate; the
polarization of normal incident THz wave is
perpendicular to the long edge of the stripes

(along x-axis)

il 5 BIRE AL 2 R 2 S FR BB — A e R R
AITEAR (150 X 50 pm?®) PRAFAS A, B8 4 J B Sl
CPI J7 1) Jl 30 A0 18] o B b J5 30 23 330 2 180 pm,
200 pmAl 220 pm; 55 " REES AN 200 pm PR
A5 4 R BB R 48 ) % 5050 pm? s 100
50 pm? 150 X50 pm?®. S Z 120 ok F v 7 AR 11 1R
ZENE2 pmAiEA.

1.2 TR IK & 8 3R BE 51 K 2% At iE ot i i =

325 2 SR EKSPLA 28 W) A4 77 1) 3% 5
2 K Bk 22 B B )% §& ( Terahertz Time-domain
Spectroscopy, THz-TDS) & 4, & 4 it {6 FH i) K>
JGi & Spectra Physics 24 5] Ak 7 19 8 4L K 5 A1 Ik
i (Mai Tai HP), 0 2 1 OB H 0 R Oy
800 nm, H & i fy 80 MHz, ik %}y 100 fs #y KF»
K . RRR i E A Sy AR S 2 AR O 35 mW Y
FEW 6 A 30 mW BRI . I A S O ok R
THz A5 » G — 62 18R 45 1 B0 6 ok
fih 2 A 85 2% DB TR gk A 3 O o 2% I8 1 I SR A S
i PR 25 4 2 B AR IR 2R K 1Y GaAs Tl Lt i
RE. S, R 22 R At ae e it 7 — 2 45 v
F18) L OO .+ 7 A B4 RO 2% 0 28 3 i 3 B S B — A
R OB R AEFIUE Bl A S AR B g
e AR T G ARIAR I S A R T B ] S AR L RT3 )
ARAF AT B EE Py RURE T f) B S 3 Ao e L e AR A, BT
DAAS 30 R 7 K 2% 1 B i) 2 531

T<w) EReference (Cl)) (1)

K Ervnamivea () U3 5 12 82 8 W I 25 44 19

25 )+ Ereterence () T8 32 AR 90 IR 3 G 119 K 66 2%
HL3Z . E TR i AT R B N B O T TR SR
TE & A8 2 5 4 i 9 07 1) 3 L T TR R B — 14
RINCE L&) B5 2 P AR, X F S i ik (95 DL 1T = i
Ao AR L O T 5 AT L T e R A ARl 4 ]
1(b).

2 LWHERKITIR

2.1 & REHREETE A3 Kk 2% 5 iE 5T IR

B2 g5 7 IE AR O, RoF o 150 X
50 um®, J& #1 4> 5l o4 160 pm. 180 pm. 200 pm,
220 1 240 g {9453 i PR 51 DR 6 22 4k 8 4 578 44
WAl LAY A B AE 0. 2~ 1. 2 THz S 3% i H
WL RS THz & 59 3% b —A 5 £ aE
A M — 37 S I AE 2 8. X R 08 220p0m  200pm
FI 180 o = ol 25 K49 Jir of o7 9 T Hz 375 S5 e 1) o7 5
A3 BT 0.7.0. 76 1 0. 85 THaz. 3% A~ % B KA
R AR T A T i ) S5 ) 2% Ok il i R

AI{ZL(HiSin ) 2)
m

Ao, Lo 4 JE e R n e I 0 T S R
THz J B AWM n=1. 95 ), B =0 Fl m=1,
BT A5 0T S A 1 3 R D L AR A X (2) L X
ol 375 S 14 A (L7 R RE i 1 R A OG. SE e R
B HEE N 0,029 3 THz, = ANRE 535 B3 19 i K
EE SO MITELS R 28 = AFE RS
MM B ERAE 0. 6 THz 247, Wi 5 45 J8 B J5 1
W, vT LLE BE SN BB T R
0.04 THz(M 0. 64~0.6 THz) B4 5. 35 5 4% /N K
VR A S R DB 8 e T W DK 4 i e A 1 i A AR
TN AR T SR B AR R A L A R S 3
NS PTG R R B ST AT T R — A~ 3 5 4. 24 )
Wik, t K 4 R B R B B R Y 0/ DL
HAAE 428 Bty DLSP H #4845 1 A/ 51k T
B B N gy o A AR 4 B e Z i
DLSPs i FZE . 25 J8 01 A SR 4 30 i K o
YL L 4 R B2 R) 11 B AR b a1 AR T 3 1 A
FLRTE T B 1 Bl A ] S0 0 185 DK 7 2 A1 2% 1Y)
CIRSN LI S T AL B A R B 0 4 K S
/N R F L Rl 220pm . 200 pm AT 180 pm =
Tt 44y, 3L 3% 55 48 19 21 & 98 43 51 o4 0. 15,0, 12 A0
0.07 THz. BtAk ., F] F B 38k A B 22 43 12 19 500 A 4
Xif S 06 25 JEAEAT TR B AR SR Y S = 4R AR R
FE o F oy PEASJ7 1) SR A 2 ) 30 e 1 i A 2% 1
z Ji Il bR A 98 4 T g )2 (Perfectly Matched
Layer, PML) i1 5 5 4. A% F 0] Wb I B, &8 Al



890 * T

¥ 45

TE R 22 8 Be iy A L B R K (— 3.4 X 10" +
2.2X10°%) . i LA AE & #L A8 5 {& (Perfect Electric
Conductor, PEC) AL BE. [K . 76 358 ok 4 8 Al
FH PEC X %, 52 Bk b iF B 3 Fh 3 oL 2 AT B 9.
FDTD B A48 1 43 ¥ 22 24 0. 008 THz, fir 154 21| (1)
SER 5 SRR A AR A (B 2) L GBS g B R B
SRV ALE . B R S LA R A EEA W
M RS b o AR M LR A R — L
Ji PR AT BB R 5 2% 6 o B R WA A B R .
AT RE R AR S A v 2 S T 4 S e 2 ol R B A
KT s IR A EH R A /N2 5] X 2 T
i 4 2o A v i 2 X3 ] R 2 5 T Y

1.0

0.8

=
.2
E
g 067 Periodicity:200
3 | — 160 |
g 0.4 180
g - 200
< 027 -220 7
_ - =240
0 1
0.2 0.4 0.6 0.8 1.0 1.2
Frequency/THz
(a) Calculated transmission spectra
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Fig. 2 Calculated results of metal stripe structures
150X 150 pm” on fused silica substrate with
different period using FDTD
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Fig. 3 Calculated results of metal stripe structure on
fused silica substrate in period of 200 pm with
different shapes using FDTD
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Fig. 4 Calculated electric field distribution for the structure
of 150 pm X 50 pm with periodicity of 200 pm under
excitation frequencies at 0. 61 THz and 0. 77 THz
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impedance characteristics for

Terahertz Wave Transmission in Subwavelength Metal Stripe

KONG Hui', LI Gao-fang' , MA Guo-hong', HU Shu-hong? ,DAI Ning’
(1 Department of Physics, Shanghai University, Shanghai 200444, China)

(2 National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of Sciences ,
Shanghai 200083, China)

Abstract: Terahertz wave transmission through the subwavelength metallic stripe arrays is investigated by

terahertz time domain spectroscopy. A number of factors, including the shape of the metal structures and

the periodicity of the arrays, are found to influence terahertz transmission properties.

The numerical

simulations based on FDTD method show a good agreement with experimental results. The physical origin

of impacting transmission is analyzed. The obtained results provide a useful reference for the fabrication of
THz band-stop filters.

Key words: Terahertz; Subwavelengh structures; Surface plasmon resonance



