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Abstract A kind of terahertz metamaterial with a near-zero magnetic permeability (x) which uses a metal-dielectric
composite structure as the basic unit cell is proposed. Under the condition that the terahertz wave is incident
perpendicularly, the optimal value of the real part of x is 0 near the resonance frequency of 1.44 THz with a
bandwidth ( \;4 [ <C0.05) of about 0.2 THz when the electric field is transverse-magnetic polarized. However, when
the electric field is transverse-electric polarized, the optimal value of the real part of g is 0 near the resonance
frequency of 0.978 THz with a bandwidth (| [<C0.05) of about 0.1 THz. Under the fixed geometric parameters,
the y-near-zero effect can be achieved in different frequency bands via the adjustment of polarization direction. The

influences of the thickness of polyimide dielectric layer, metal layer number, and incident angle on the p-near-zero

effect are analyzed, and the tolerance error range of this structure is discussed.
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Fig. 1 Tllustration of unit cell of metamaterial.

(a) Metamaterial structure with two metal layers;

(b) metamaterial structure with single metal layer
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Fig. 2 Spectra under different polarizations. (a) TM polarization, Si;, S ;

(b) TM polarization, g¢; (¢) TE polarization, Si1, Sa; (d) TE polarization, u
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Fig. 3 Current distributions on metal surface under TM polarization. (a) f=0.924 THz;
(b) f=1.44 THz; (¢) f=2.1 THz
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