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Abstract: A wideband terahertz metamaterial absorber is proposed based on the phase transition
properties of VO,, which consists of two VO, pattern layers, two polyimide dielectric layers and a metal
reflector layer. The absorption characteristics, electric field distribution and tunability of the absorber
are simulated and analyzed, and the results show that the bandwidth of the designed absorber with an
absorption rate of more than 90% is 2.56 THz. The absorber stacks two layers of periodic cells with the
same structure but different sizes, effectively extending the bandwidth. Moreover, by controlling the
phase transition of VO, from the insulating state to the metallic state, the absorptivity can be
continuously adjusted. In addition, by studying the absorption performance of the designed metamaterial
absorber under different polarization angles and incident angles, it is found that the absorber is
polarization independent and absorption insensitive at large incident angles. The designed absorber is
expected to be widely used in areas of terahertz communication, imaging and detector.
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Fig.1 Schematic diagram of broadband terahertz unit structure of metamaterial
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Fig.2 Absorption and reflectance of the absorber when Fig.3 Plot of polarization angle versus absorption curve when
VO, is in the metallic state VO, is in the metallic state
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Fig.4 Absorption and reflection curves and the real and imaginary parts of the dielectric constant of VO, at different conductivities
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Fig.6 Electric field distributions of the first and second layers of the absorber at 4.72 THz, 6.21 THz when y—polarized electromagnetic waves are excited

&l 6 i Ak B G IR W S e 45— R — 2 7E 4.72 THz.6.21 THz 2 HE 37434 (8]

1.0 1.0
09 09
s —#—=15.6 um 08 —#— =142 um
—o—g=158 um \ —o—c=14.4 pm
é 07 —4—g=16.0 um g 07 —4—c=14.6 um
£ —¥—a=16.2 pm e —v—c=14.8 ym
206 —o—a=16.4 um E 0.6 ——¢=15.0 um
< < g
0.5 0.5
04 0.4
03 1 1 1 1 03 1 1 1 1
3 4 5 6 7 8 "3 4 5 6 7 8
JITHz JfITHz
(a) the second layer a (b) the first major axis radius ¢
1.0 1.0
09 09
08| 08k
—=—=22m —8—¢=4.6 um
s 07k —0—[222_4 nm g 07k —0—[4:48 um
g —4A—1,=2.6 ym ‘é_ —4—1,=5.0 um
§ 0.6 —v—1,=2.8 um g 0.6 —v—1(=5.2 um
~ ——1,=3.0 ym N —o—1=54 ym
/ =04
0.5 0.5
0.4 04
03 1 1 1 1 03 1 1 1 1
4 5 6 7 8 3 4 5 6 7 8
fITHz JITHz
(c) the second dielectric layer thickness 7, (d) the first dielectric layer thickness ¢,

Fig.7 Absorptivity of the absorber under different parameters when the conductivity is 2x10° S/m
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Fig.8 Absorption curves for TE and TM polarization at different incidence angles
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