H 436 H 4l ' il ot Vol. 43, No. 4
2016 4F 4 J CHINESE JOURNAL OF LASERS April, 2016

BILBB T U 8 R ok 22 55 8 11 05 SR ik A%
KRR YR B OREN FAM RRI

VR R A IR S AE T, K 300071
YR IF R TR B SO TR A B, K 300071

FEE B IR A T T A A R % D B0 A B R R AR S R P A B A7 T ) A ST B A T 9 2
AR AR R A, SEEL T S T OC AL T VR RS R RS A TR o R RO 2% e O 5 R SR YT 3 T R A A A D
T 018 A2 i FR IR B R P B SO PR 2 ik BT O SR A BROT A T T A R A A A . AR AR
o7 FH 33 79 o 245 g 52 0 0 T R D a0 2 R LA R I PR R L b — 4 A B R R AR S 0 R TR IR B T 130 GHz,
TG EL R 30 dB s 4 45 B 1R d 7Rl S i RS S 1R GA 31 T 110 GHz, T 6 T K 40 dB.,

KEIR LG KR 2E; B R SRS TR

FESES 0436 SCERARIRFD A

doi: 10.3788/CJ1.201643.0411001

Mechanically Tunable Terahertz Plasmonic Waveguide Filter
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Abstract Two kinds of plasmonic crystal waveguides at terahertz band are designed and fabricated. Based on the
property that the bandgaps of the waveguides can be manipulated actively by varying the air gap between the
waveguide, the functions of optical switch and mechanically tunable filter have been realized. The transmission and
filtering properties of the two plasmonic crystal waveguides are investigated by terahertz time—domain system. The
transmittance is calculated by finite—difference time—domain method. The band gap properties and field distributions
are simulated by finite element method. The results indicate that both of the two tunable filters achieve good
performance. The extinction ratio of the one—dimensional plasmonic crystal waveguide is 30 dB, the tunable band
gap range is 130 GHz, while the range of the two—-dimensional plasmonic crystal waveguide is 110 GHz, and the
extinction ratio is 40 dB.
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Fig.1 Structure of the samples and experimental device. (a) Microphotograph of the one—dimensional plasmonic crystal;
(b) microphotograph of the two—dimensional plasmonic crystal; (¢) plasmonic crystal waveguide;
(d) photograph of the plasmonic crystal waveguide
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Fig.2 Bandgaps of the one—dimensional plasmonic crystal waveguide. (a) Air gap g=100 pwm; (b) air gap g=250 pm;

(c) variation of the first band gap and the second band gap changing with the air gap
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Fig.3 Transmission spectrum of the one—dimensional plasmonic crystal waveguide. (a) Experimental results in amplitude
transmittance; (b) experimental results in power transmittance; (c¢) simulative results in amplitude transmittance;
(d) simulative results in power transmittance
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(b) simulative results in power transmittance
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