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Abstract

In recent years, high-Q resonances based on metasurfaces have attracted widespread attention in
recent years for enhancing light-matter interaction at the nanoscale. Here, we numerically dem-
onstrate a tunable resonance from chalcogenide metasurface. The metasurface can support both a
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magnetic dipole resonance and a toroidal dipole resonance. The wavelength of these resonances
can be dynamically tuned through the phase transition of phase-change material. In addition, by
changing structural parameters such as height and radius, the interaction between toroidal dipole
resonance and magnetic dipole resonance can be achieved to generate EIT resonance, we numeri-
cally demonstrated a high Q factor analogue of EIT on the metasurface. However, the EIT reson-
ances are switched off when phase-change material is transformed into the crystalline phase. The
switchable high-Q EIT resonances hold potential applications in slow-light devices, optical mod-
ulators, and biosensors.
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Figure 1. Diagram of the structure and material refractive index
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Figure 2. (a) Calculated transmission spectrum of the metasurface; (b) Transmission of different crystal phases; (c) Trans-
mission of different D
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Figure 3. Resonant electromagnetic field diagram. (a) Mode 3; (b) Mode 2; (c) Mode 1
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Figure 4. Transmittance of the metasurfaces with different structure parameters
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Figure 5. Switchable high-Q electromagnetically induced transparency. (a) (b) EIT under y-polarization;
(c) (d) EIT under x-polarization
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