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Abstract

Recent advances in topological photonics have extended to periodically modulated Floquet systems,
which exhibit novel characteristics due to temporal periodicity, such as the discovery of anomalous
n-modes that demonstrate fundamentally different properties compared to boundary states in
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static topological systems. Here, we numerically simulate a periodically driven Su-Schrieffer-Hee-
ger (SSH) model using terahertz pseudo-surface plasmonic waveguide arrays and experimentally
observe Floquet topological modes propagating along array boundaries through terahertz near-
field measurements. To verify the existence of these anomalous edge modes, we rigorously calculate
the system’s topological invariants in quasi-energy space via Floquet theory to establish its phase
diagram. This work paves a new avenue for investigating topological modes in waveguide arrays
within the terahertz regime.
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Figure 1. (a) Schematic diagram of the experimental structure. The subgraph shows the single waveguide structure, width w
=120 um, length | = 50 um, height h = 80 pm and period p = 100 pm. (b) Cascaded coupling region
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Figure 2. (a) The dispersion relation (blue curve) of the metal pillars in a single
waveguide, where the black line represents the light ray. (b) The functional re-
lationship between the different distances d between the upper and lower wave-
guides and the coupling coefficient x
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Figure 3. Top view of the overall design structure, in which L=19mm, W =55mm, A =1245um, d_, =40 um,
d__ =300 um
max

B 3. BUEITEMRIRLE, HRL=19mm, W=55mm, A =1245um, d_ =40um, d, =300pum
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Figure 4. The initial phases are setas ¢, =0 and ¢, =7z respectively, and the simulated electric field distribution is inter-
cepted 40 micrometers above the waveguide
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Figure 5. Quasi-energy band diagrams in the momentum space at four different bending frequencies w/A=1/3, w/A=1/2,
o/A=1, @/A=2,clearly demonstrate the mechanism of the opening and closing of the energy gaps in the Floguet system
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