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Abstract

A metasurface based on Terahertz (THz) toroidal dipole resonance of split semi-ring resonator
structure is designed. The unit structure of metasurface consists of a pair of symmetric semicircu-
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lar split ring, a metal strip and a substrate medium. The influence of the change of semicircular
radius (r) and opening distance (d) on the electromagnetic characteristics of metasurfaces such as
resonance frequency and quality factor (Q) was investigated by using the electromagnetic simula-
tion software. It is found that the resonant response of the metasurface varies with the radius (r)
and the spacing gap between split semiring. The design implements a new terahertz band planar
toroidal dipole metasurface, which provides more possibilities for the development and applica-
tion of terahertz functional devices.
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SIRZN ) G BT Z TR 2T RG] A =K SR AR T
EARRIE IS 2 W T B 2 A A TR A, (AR S5 AR FIMReE . MR 7 ST 1957 4542
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Figure 1. Schematic diagram of metasurface element structure
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Figure 2. Transmission curve of metasurface based on
semicircular resonant ring structure
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Figure 3. (a) Low-frequency surface current distribution; (b) Low-frequency magnetic
field distribution; (c) High-frequency surface current distribution; (d) High-frequency
magnetic field distribution
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Figure 4. Resonant open ring equivalent circuit model. (a) Low-frequency
resonant equivalent circuit; (b) High-frequency resonant equivalent cir-
cuit
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fileRE, EIRM I AMEE RIS, JF DAL ISR B 2 K, TR AR AAN RN, X TE T
RIS, ARIOER = AL . RIREH, AT SR, R AR(2), IR SMESE KR,
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Figure 5. (a) Transmission curve and (b) Q value of the metasurface of semicircular resonant structure with different outer

diameters r
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Figure 6. (a) Transmission curve; (b) Q value of the metasurface of semicircular resonant structure with different outer di-
ameters R
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Figure 7. Scattering power of a metasurface multipole
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