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Abstract:Since surface plasmons (SPs) are not constrained by the diffraction limit, they have
important potential applications in the optical, terahertz (THz), and microwave components. In
this paper, we firstly present a review of three-dimensional (3D) bidirectional and
multi-directional THz SP splitters based on the rectangular metallic groove gratings with finite
thickness, in which a metallic wire was used to excite the THz SPs. The experimental verifications
of such splitters have been implemented in the microwave frequencies, and the measurement
results have excellent agreements to the full-wave simulations. To improve the performance, a 3D
bidirectional THz SP splitter with the transverse confinement and a 3D bidirectional bending THz
SP splitter are then proposed, which have shown very good splitting performance, compact sizes,
and better transverse confinement of EM fields. Finally, a broadband slow-wave system of
subwavelength thickness is reviewed and a new bending slow-wave system utilizing THz SPs is
proposed. Experiments and simulations in microwave frequencies have good agreements, showing
the validity of these components.

Number of references:23

Inspec controlled terms:diffraction gratings - microwave measurement - optical beam splitters -
slow wave structures - surface plasmons - TEM cells - terahertz waves

Uncontrolled terms: THz surface plasmon - microwave component - terahertz component - optical
component - 3D bidirectional THz SP splitter - 3D multidirectional THz SP splitter - rectangular
metallic groove grating - metallic wire - THz SP measurement - transverse confinement - EM
field - broadband slow wave system - microwave frequency - 3D subwavelength component
Inspec classification codes:A4280H Optical beam splitters - A4280F Gratings, echelles - B7310N
Microwave measurement techniques - B1350 Microwave circuits and devices - B5230
Electromagnetic compatibility and interference

Treatment:Practical (PRA); Experimental (EXP)

Discipline:Physics (A); Electrical/Electronic engineering (B)

DOI:10.1007/s11432-011-4509-z

Database:Inspec

IPC Code:G02B5/18; G02B27/10Copyright 2012, The Institution of Engineering and Technology



