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Fig. 1. Schematic of the unit cell: (a), (¢) Top view; (b), (d) side

view.
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Fig. 2. Setting of the simulation boundaries and the simulated results of reflection coefficient: (a), (c¢) Setting of the simulation

boundaries; (b), (d) the simulated results of reflection coefficient.

234103-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 69, No. 23 (2020) 234103

gt E R M FALER, SRR 7.2 GHz
Aab 8 3R T BT 119 2R 1T FEL IR B S B RE A A 2R A T 45
H. T & ESHHEXTFRPE, LCP i RCP i
W AE S5 F T 5 RN [R) ) FL R A A N RE S B RE. DA
5 B4 B4 R T LURTE R E 3, RCP A
REAE T | AR B 1Y) 2% AT PR VR RN RE S AURE, AT S R

Absorption

[pved'e) @
G0 6.5 7.0 75 8.0 R T U O R T, SR T
Freauency/Gitlz T BTN T — AN 5% 20 x 201 BT Y K T
B3 LCP il RCP 3L MR IOR 2 HEAT SEHG B AIE. R A A S AT AR B A 1 6
Fig. 3. The absorption spectra of LCP and RCP wave. F)?/j—'\‘
1.0
(b) 0
0.8} e

— 30° z
0.6 — 5 k
0.4t /

x
02p M A

Absorption
Absorption

0 \ \ \ 0 \ \ \
6.0 6.5 7.0 7.5 8.0 6.0 6.5 7.0 7.5 8.0
Frequency/GHz Frequency/GHz
1.0
(@) .
0.8} e
z
g g — 30° k
b= £ 061 —
) )
- -
2 2
£ 4 04f y
< = LCP
0.2
0 \ \ \ 0 \ \ \
6.0 6.5 7.0 7.5 8.0 6.0 6.5 7.0 7.5 8.0
Frequency/GHz Frequency/GHz

4 PRSI B0 AS [RGB 19 LOP il RCP A BRI ZE  (a), (c) RCP IIRICIELL; (b), (d) LCP JE Wik
Fig. 4. The absorption spectra of LCP and RCP wave under different incident angles with the wave vectors confined in the -z
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Fig. 8. The simulated results of reflection coefficient and absorption spectra at frequency band of THz: (a) The reflection coefficient;

(b) the absorption spectra.
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Abstract

In recent years, due to their features nonexistent in natural matirials, the perfect absorbers based on
metasurfaces have become a hot research point. Although great progress has been made, the absorbers with
spin-selection are rarely reported. However, the absorbers with spin-selection have more widespread applications
in chiral sensors and satellite communication. Therefore, a spin-selection absorber based on the metasurface
with modified square split-ring structure is proposed. Firstly, the theoretical conditions for generating the spin-
selection absorption are analyzed theoretically, and then the qualified metasurface unit cell is designed under
the guidance of the theory. We design an asymmetric modified square split-ring resonator to break both the n-
fold (n>2) rotational symmetry and mirror symmetry. The unit cell is composed of three layers, i.e. the top
layer, which is a modified square split-ring, the middle layer, which is an FR4 dielectric plate with a thickness
of 4 mm, and the bottom layer, which is an all-metal plate acting as the reflecting incident wave. In order to
obtain the optimal performance, the designed meta-atom is optimized by CST Microwave Studio, a well-known
commercial full wave simulation software.The numerical simulation results show that the unit cell can
selectively absorb the right-handed circularly polarized waves and reflect left-handed circularly polarized waves
at 7.2 GHz. A maximum absorption rate for the absorption of right-handed circularly polarized (RCP) waves
reaches a value higher than 90%, while the absorption rate of the other spin state is kept lower than 19%. In
addition, to meet the need of practical applications, the absorption performance is also further investigated
under different oblique incident angles, with the wave vectors confined in the z-z plane and y-z plane,
respectively. Finally, to further understand the mechanism of spin-selection absorber, the surface current
distributions are also simulated for LCP and RCP wave, respectively. The different surface current distributions
are obtained for incident LCP and RCP wave, which is a solid evidence for spin-selection absorption. This
paper offers a reference for the generation of spin-selection absorber. The proposed method not only is suitable
for microwave region, but also can be extended to higher frequencies, and hopefully it can be widely used in the

field of communication.
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