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bRl Terahertz subwavelength ribbon waveguide based plasmonic sensors for refractive index
and thickness detection
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4% A terahertz plasmonic waveguide sensor is experimentally demonstrated to utilize surface
waves propagated in a one-dimension metal grating that constructed on a plastic ribbon waveguide.
The grating conformation couples evanescent waves of a subwavelength terahertz waveguide onto
the metal surface and highly confines the extended powers within lambda/22-range for the
phase-matching condition. The confined terahertz waveguiding waves resemble surface
plasmon-polaritons but transmit with almost zero dispersion when the coupled surface waves
interfere along the metal grating. Based on the dispersion-free guidance, there is Bragg reflection
dominated by grating periods and strongly dependent on the refractive index of surface
plasmon-polaritions. We successfully detect different thicknesses of polyethylene layers covered
on the metal grating with thickness resolution of 1 mu m when the effective waveguide indices are
modified in the vicinity of the metal grating, corresponding to 0.01-index variation. Potentially,
terahertz subwavelength ribbon waveguide based plasmonic sensors could be manipulated to
detect molecules with extremely low-density or small thickness in the metal-dielectric interface
for probing pollution particles and any label-free detection.

N5 WOS:000302550300025

M English

k22 Proceedings Paper

244 FK: Conference on Ultrafast Phenomena and Nanophotonics X VI

25 H H: JAN 22-25, 2012

234 15: San Francisco, CA

2 PUBEEIN T SPIE, Femtolasers, Inc

{3 S iA]: THz time-domain spectroscopy; THz waveguide; THz surface plasmon; THz
plasmonic waveguide; THz sensor; THz waveguide sensor

KeyWords Plus: METAL-SURFACES; POLARITONS

Hudik: [You, Borwen; Lu, Ja-Yu] Natl Cheng Kung Univ, Dept Photon, Tainan 70101, Taiwan
HARE L You, BW (Gl i{E+#),Natl Cheng Kung Univ, Dept Photon, 1 Univ Rd, Tainan
70101, Taiwan

H 7 A 3k jayu@mail.ncku.edu.tw

iR RS SPIE-INT SOC OPTICAL ENGINEERING

HH AR R Hihk: 1000 20TH ST, PO BOX 10, BELLINGHAM, WA 98227-0010 USA

Web of Science 4)Z5: Optics

7R} Optics

IDS 5:BZR31



ISSN: 0277-786X
ISBN: 978-0-8194-8903-6

29 FAF IR H R 44 Fr 4 5 0 PROC SPIE
SRS H R SR oK 8



