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Abstract

A broadband perfect absorber which can work in terahertz band is studied via the finite difference
time domain method. It’s discovered that the proposed metamaterial absorber could achieve per-
fect absorption of over 99% in 1.25 THz - 1.75 THz and over 90% in 1.13 THz - 2.25 THz. The fi-
nite-different time domain (FDTD) method was used to simulate the designed structure. And the
internal absorption mechanism was analyzed by changing the size of the device, the polarization
angle and incident angle of the incident electromagnetic wave. Through the analysis of geometric
parameters of the structure model and the distribution of electromagnetic field inside it, we found
that the coupling effect of the inner and outer rings of chromium with low conductivity causes that
the incident electromagnetic energy dissipates in the metal layer because of the ohm loss. The si-
mulation results provide an important reference for the study and application of the metamate-
rials perfect absorptions of metal plasma with low conductivity.
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Figure 1. Simulated THz wideband perfect absorber of (a) 2D array model, and (b) Schematic
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Figure 2. The absorption spectrum of the simulated THz wideband perfect absorber (a) In two different loss conditions (with
loss, without loss) and (b) The absorption spectrum in two metal double rings (chromium, copper) with different conductivi-
ty, and (c) The wave impedance function
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Figure 3. The simulated THz wideband perfect absorber with. (a) Different thickness of medium layer (21 um - 29 um); (b)
Different period length (80 um - 100 um); (c) Different outer ring radius (23 um - 29 um) when the inner ring radius is 16 um;
(d) Different inner ring radius (14 um - 20 um) when the outer ring radius is 25 um; and (e) Single ring of metal chromium
ring (outer ring radius 25 um, inner ring radius 16 um)
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Figure 4. Simulated electric field distribution in (a)-(b) x-y plane when the low-frequency absorption peak f1 = 1.3559 THz
and the high-frequency absorption peak f2 = 2.15368 THz of the simulated THz wideband perfect absorber; (c)-(d) The z
component of the x-y plane electric field distribution; (e)-(f) Electric field distribution in the x-z plane; and (g)-(h) The dis-
tribution of the magnetic field in the x-z plane
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Figure 5. Simulated absorption rate of THz perfect absorber of (a) Plane wave at different incident angles (theta = 0° - 60°),
and (b) Absorptivity of plane wave at different polarization angles (theta = 0° - 90°)
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