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Abstract

One-dimensional topological waveguide array provides a good platform for exploring new topo-
logical phases and topological modes. Based on the Su-Schriffer-Heeger (SSH) model, we excited
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topological zero mode and binding mode by constructing long-long defect structures and short-short
defect structures in terahertz spoof surface plasmon polariton (SSPP) waveguide arrays. The si-
mulation results show that the terahertz SSPP is well bound to the central interface of the wave-
guide and exhibits non-spreading feature. The zero modes appear in the energy band gap corres-
ponding to the waveguide array, and different numbers of waveguides correspond to different
numbers of zero modes. Our study provides a new avenue for future research on terahertz topol-
ogy devices.
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Figure 1. Structure and dispersion relation. (a) Schematic diagram and geometric parameters of the structure (the red arrow
depicts the propagation direction of SSPP). The red funnel region is the terahertz wave in free space. The lower right inset is
detailed single waveguide structure, where w = 120 um, p = 100 um, 4 = 80 um, and / = 50 pm; (b) The simulated dispersion
relation (red line) of SSPP mode for one row of metal pillars. The red solid line separates from the black dotted line with in-
creasing frequency, indicating that the terahertz wave is bound to the waveguide surface
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Figure 2. (a) The schematic of long-long defect structure, we chose d; and d, as the separation distances between wave-
guides; (b) The schematic of short-short defect structure; (c) The coupling constant « as a function of gap d
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Figure 3. (a) Mode diagrams with zero modes circled for the long-long defect structure with 19 waveguides; (b) Mode dia-
grams with zero modes circled for the short-short defect structure with 19 waveguides; (c) Mode diagrams with zero modes
circled for the long-long defect structure with 17 waveguides; (d)~(f) Field distributions of the zero modes, showing quite
different properties
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Figure 4. Simulation results at the 0.5 THz frequency. (a) The normalized power |E.|* distributions corresponding to the
long-long defect structure; (b) The normalized power |E,|* distributions corresponding to the short-short defect structure; (c)
Amplitude distribution of the output for the long-long defect structure; (d) Amplitude distribution of the output for the
short-short defect structure
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Figure 5. (a) The schematic of the long-long defect structures with different number of waveguides; (b)~(f) Mode (band)
diagrams of the long-long defect structure with different number of waveguides
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Figure 6. (a) The schematic of the short-short defect structures with different number of waveguides; (b)~(f) Mode (band)
diagrams of the short-short defect structure with different number of waveguides
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