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• Realize a type-I photonic Dirac semimetal using surface modes on metasurfaces. 

• Construct an artificial gauge field by introducing inhomogeneous local symmetry breaking.

• Landau levels and chiral zero patterns observed  experimentally.

15s-Summary

Question: 

It is useful to control electromagnetic wave based on topology, but most current studies are 

based on periodic scattering, such as hexagonal photonic crystals.

Task: 

Achieve topological control using metasurfaces to obtain more intrinsic degrees of freedom.

Result: 
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Illustration of Supersymmetric Landau Levels via Effective Medium Theory

Experimental observation of the supersymmetric Landau levels. (a) Photograph of the metasurfaces sample the and experiment setup. (b) Real-space distribution of 

the 𝐸𝑦fields at representative frequencies, along with the field distributions after performing a partial Fourier transform along the x-direction. (c) The measured 

dispersion spectrum along 𝑘𝑥. (d-e) The measured Landau levels spectrum at a fixed 𝑘𝑥. (f) The 𝐸𝑧  and 𝐸𝑦  field distribution detected at some typical Landau levels 

to characterize the supersymmetry.  

Effective Medium Theory 𝑘 ⋅ 𝑝 Hamiltonian
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Experimental observation

Wave Conversion

Experimental Demonstration of Wave Conversion.

Metasurfaces VS Photonic Crystals

electromagnetic coupling：𝜸
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