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Magnetic Resonance and Electromagnetic Wave Absorption of Metamaterial
Absorbers Composed of Split Cut Wires in THz Frequency Band
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Metamaterials composed of split cut wire (SCW) on grounded polyimide film substrate have been investigated for the aim of
electromagnetic wave absorbers operated in THz frequency band. Reflection loss and current density distributions are numerically
simulated with variations of the SCW geometries using the commercial software. The minimum reflection loss lower than —20 dB has
been identified at 5.5~6.5 THz. The simulated resonance frequency and reflection loss can be explained on the basis of the circuit
theory of an inductance-capacitance (L-C) resonator. Dual-band absorption can be obtained by arrangement of two SCWs of different
length on the top layer of the grounded substrate, which is due to multiple magnetic resonances by scaling of SCWs. With increasing
the side spacing between SCWs, a more enhanced absorption peak is observed at the first resonance frequency that is shifted to a
lower frequency.
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Fig. 1. (Color online) Schematic description of (a) split cut wire
(SCW) on grounded dielectric substrate, and (b) its dimension (a=
20 um, b=40 pm, d=1 um, w =5~8 um, t =7 um, s = 15~18 pm).
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Fig. 2. (Color online) Parametric analysis of reflection loss with
variation of (a) SCW length (s) and (b) SCW width (w).
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Fig. 3. (Color online) Schematic description of (a) double split cut
wires (DSCWs) on grounded dielectric substrate, and (b) their
dimensions (=20 um, b=40 um, d=1 um, w; =5 um, w, =7 um,

s;=15pum, s, =18 um, ts=1 um, g = 1~3 um).
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Fig. 4. (Color online) Reflection loss of DSCWs metamaterial
absorbers with increasing the spacing between SCWs: (a) g=1 um,
(b) g=3 pm, () g =5 um.
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Fig. 5. (Color online) Current density distribution at DSCWs (g=1 um) and ground plane at the resonance frequencies: (a) 4.86 THz, (b)

5.81 THz.
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Fig. 6. (Color online) Current density distribution at DSCWs (g =5 pum) and ground plane at the resonance frequencies: (a) 4.14 THz, (b)

5.76 THz.
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