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Research progress of terahertz waveguide
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Abstract: Terahertz(THz) technology has great potential in the next generation communication,
biological imaging, quality monitoring and other fields, and the development of high—quality terahertz
waveguides makes it possible to creat lightweight and miniaturized terahertz systems, which is vital to
promote the development of terahertz technology. In this paper, terahertz waveguides are divided into
metal waveguides, polymer waveguides and composite waveguides according to different materials.
Terahertz polymer waveguides with high flexibility and low cost are emphatically introduced, and
different guiding mechanisms are discussed. Finally, the technology of guiding terahertz wave is
summarized, and the bottleneck problem restricting the commercial application of teraheriz waveguide is
preliminarily discussed.
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Fig.1 Schematic diagram of the optoelectronic THz-time—domain (a) circular (b) rectangular
spectroscopy system Fig.2 Field distribution of metal waveguide transmission mode
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Fig.4 IG THz polymer waveguide
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(a) single-ring—core THz vortex waveguide (b) single-ring—core THz vortex (c) single-ring—core THz vortex waveguide (d) multi-ring—core THz vortex waveguide
based on COCE” waveguide based on silical®! based on COPE2 based on COP!

Fig.5 THz vortex waveguide
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Fig.6 Typical PBG waveguide
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the first experimentally

0.67 PMMA — 90@]1.3 THz Exp. reported 20081
THz PBG waveguide
0.25 0.98@1.07 THz numerically investigation
2.7 Teflon HDPE Sim. Sim. 200917
0.185 0.66@0.95 THz based on FEM
Uv)-
Hollow Core 8.2 curable — 300@0.105 THz Exp. — 201167
polymer
17.4@1.65~1.95
0.84 Teflon 0.4 e Sim. — 20161
THz
<43@1.5~1.8
1.02 Teflon 0.3 @ Sim. — 201911
THz
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0.6 CcoC 0.35 25@]1.05 THz Sim. . 201142
waveguide
<150@0.78~1.05 the first experimentally
THz reported
0.8 cocC 0.54 Exp. ) 2012141
<100@0.78~1.02 THz PC-PBG waveguide
Porous Core THz -
a general design strategy of
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0.4 CcocC 1.2 @ Sim. o 20164
2.0 THz THz PBG waveguide is
presented
adopting a honeycomb
<45@0.81~ lattice to arrange dielectric
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1.12 THz tubes to achieve broader

PBG waveguide
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Fig.7 The number of published papers and the proportion of research institutions about the AR waveguide in THz range
7 2% SRR IR SO R e 35 MBI FERILA o e A ]

23 RIERETH:REWHKS

AR THz i 5 & — R R AL 2 B9 BSOS R B0, 8 THz 9 BR 1 76 28 AP s PR i i 25 0 B 5o S5 4 HI 4B 1Y
FLRBER LT —DEAT B -3 P, S S 5 W R A 0 3 o 2 A5 B £ 585 v i THz 8006 2 60 )2 1918 IR 2% 1
W, e Nt es i 25 Rz, W s fREIE2 s, Wik, AR BZ ST Lkl seiR . 14k,
HBFRH T PBG B2 0 i R0 AE . MR, MRARLE L i 0 g B 2 4

FAE 1986 4, 2 [E D /R 5L 5 %= i) Duguay i #2 i T Si0,-Si A9 2 3 9% 2 2 41 63 5 (Anti-Resonant Reflecting
Optical Waveguide, ARROW)™_ 2002 4E, Litchinitser 254744 ARROW S JH 2 25 6 S rfr, #2007 423 8 il
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| -

(c) Kagome cladding with a negative (d) the cladding consisting of
(a) Kagome cladding (b) Kagome cladding by Teflon tubes curvature core boundary a layer of tubes

Fig.8 AR hollow-core waveguides with different cladding structures
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Fig.13 Integrated applications of SSPPs
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