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Abstract: For rigid dielectric substrate materials,it is difficult to bend conformally. In order to meet the
application requirements of broadband, high polarization conversion ratio (PCR) and miniaturization of
polarization converter,a dual broadband, high PCR flexible polarization conversion metasurface is pro-
posed in this paper. The designed metasurface is composed of metal pattern layer.flexible dielectric layer
and metal ground plate. The simulation results show that the metasurface can rotate the polarization di-
rection of the linear polarization wave by 90° in the frequency bands of 8. 52—13. 35 GHz and 15. 12—
19. 54 GHz. PCRs are 96. 50% and 98. 43% ,and the corresponding relative bandwidths are 44. 21%
and 25. 51 % ,respectively. The dual-band polarization conversion performance is manipulated by changing
the thickness of flexible dielectric layer. The surface current at the resonant requency is simulated,and
the mechanisms of dual-band and high PCR are analyzed. In addition,the dependence of PCR on incident
angle and polarization mode of the metasurface are studied. The results show that the proposed metasur-
face has good dual-band polarization conversion performance and also has polarization insensitivity within
0° to 30°. The proposed dual-band flexible polarization conversion metasurface has great potentials in the
application of electromagnetic wave polarization regulation.
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Fig. 1 Schematic diagram of the designed
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Fig.2 Simulation results when the y-polarized wave is normally incident:

(a) Co-polarization reflections coefficient (r,,) and cross-polarization reflections coefficient (r,, ); (b) PCR
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Tab.1 The proposed design is compared with the results of other dual-band polarization conversion metasurface
Article Operating bandwidth/GHz Relative bandwidth/ % Dielectric layer Single or dual-band
Ref. [13] 4.35—5.05/9.88—14.23 14.89/36.08 FR4 Dual
Ref. [15] 9.38—13.36/14.84—20. 36 35.0/31. 36 FAB-2 Dual
Ref. [16] 14.40—33. 30 79. 20 F4B, air Single
Ref. [18] 5.70—8.62/13.30—15.70 40.78/16. 55 FR4 Dual
This work 8.52—13.35/15.12—19. 54 44.21/25.51 PET, PVC Dual
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Fig. 3 Ellipticity 1 and polarization azimuth angles 6 for y- and x-plarized incident waves:

(a) Ellipticity n; (b) Polarization azimuth angles 6
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Fig. 8 Co-polarized and cross-polarized reflection coefficients in different incident angles: (a) TE wave; (b) TM wave

1.0
0.8
0.6
S
<
0.4
0.2
0.0 1 1 1 1 1
12 14 16 18 20
Frequency/GHz
(a)

1.0

0.8

0.6

PCR

0.4

0.2

0.0
6 8 10 12 14 16 18 20
Frequency/GHz
(b)

B9 ARKEXMABNGFHE PCR: (a) TE K ; (b) TM i
Fig.9 PCR in different modes and incident angles: (a) TE wave; (b) TM wave



ST BRAE L XU R M A e 4 AR R T A 7 B Y

R
4 £

AR SCVE T — il RO HE 22 MW Ak B f6e e e 1T . K
{E RSP 7 26 B L 1288 22 1T 7E 8. 52—13. 35 GHz Al
15.12—19. 54 GHz N 7] 52 38 £k ¢ 1k 5% ¥, PCR /%
Bk 96. 50 %0 F1 98. 43 %, A X AHF GE 4 B A 44, 21%
M25.51% , IE M AR 58l T8 3 0 2R IR T
WG AR AL IS IR 19 B . 4R A A IS B 3070, 48
2 T RE PR A5 i 2003 RUU S8 A7 R T L R BRAR G 1Y) B B
P S5 i WI R RS [ R 22 M bR
Shy eI T Ay S B E R R 4 AR A T — R K
PO A TR I I B B R S5 S HL A Y AR 1
I FH A5

Sk

[1] ZHENG Q.GUO C.DING J. Wideband and low RCS circu-
larly polarized slot antenna based on polarization conver-
sion of metasurface for satellite communication applica-
tion[ J]. Microwave and Optical Technology Letters,
2018,60(3):679-685.

[2] LI'Y., LIN J.GUO H.et al. A tunable metasurface with
switchable functionalities: from perfect transparency to
perfect absorption[ J]. Advanced Optical Materials,2020,
8(6):1901548.

[3] FUCF,HANL F,LIU C,et al. Combining Pancharatnam-
Berry phase and conformal coding metasurface for dual-
band RCS reduction[ J]. IEEE Transactions on Antennas
and Propagation,2022,70(3) :2352-2357.

[4] ZHANG H C.ZHANG Z J.MA X L.et al. Polarization mul-
tiplexing metasurface for dual-band achromatic focusing
[J]. Optics Express,2022,30(7) :12069-12079.

[5] MEISSNER T, WENTZ F J. Polarization rotation and the
third Stokes parameter: the effects of spacecraft attitude
and Faraday rotation[ J]. IEEE Transactions on Geosci-
ence & Remote Sensing,2006,44(3) :506-515.

[6] PAN W,WANG X Y,CHEN Q,et al. Design of multi-chan-
nel terahertz beam splitter based on Z-shaped metasur-
face[ J]. Optoelectronics Letters,2020,16:437-440.

[7] ZHANG L,WANG Q,MENG W. Dual-band absorption en-
hancement of monolayer transition-metal dichalcogenides
in metamaterials[ J]. Optoelectronic Letter,2021,17:412-
417.

[8] FU C F,DONG S H,HAN L F. Design of high-efficient
broadband dual-polarization converter based on metasur-
face[ J]. Journal of Optoeletronics * Laser,2022,33(7):
686-693.

* 697

A XU B /A o 8 AR T R TAT Y 8 2805 i XU Ak
Bt g BT U] 6T - WO, 2022,33(7) :686-693.

[9] YUNF,GENEVET P,KATS M A,et al. Light propagation
with phase discontinuities: generalized laws of reflection
and refraction[ J]. Science.2011,334(6054) : 333-337.

[10] LI Y.CAO Q.WANG Y. A wideband multifunctional multi-
layer switchable linear polarization metasurface[ J]. IEEE
Antennas and Wireless Propagation Letters,2018,17(7) .
1314-1318.

[11] WANG Z. LUO Y. KOU J Q.et al. Design of broadband
high efficiency linear polarization converter based on
metasurface [ J. Electronic Components and Materials,
2021,40(2):163-167.

TEAT B e i G B, A5 T R 1 FE A R ki Ak
e st [J]. 8 Ton 588, 2021, 40(2): 163-
167.

[12] NASERI P,MATOS S A,COSTA J Ret al. Dual-band du-
al-linear-to-circular polarization converter in transmission
mode application to K/Ka-band satellite communications
[J]. IEEE Transactions on Antennas and Propagation.
2018,66(12):7128-7137.

[13] HUANG X, YANG H,ZHANG D, et al. Ultrathin dual-band
metasurface polarization converter[J]. IEEE Transactions
on Antennas and Propagation,2019,67(7) :4636-4641.

[14] LAN C.DI Z.GAO J.et al.Flexible and tunable terahertz
all-dielectric metasurface composed of ceramic spheres
embedded in ferroelectric/elastomer composite: erratum
[J]. Optics Express,2018,26(15):19043.

[15] FU C F,SUN Z J.HAN L F,et al. High-efficiency dual-fre-
quency reflective linear polarization converter based on
metasurface for microwave bands[ J]. Applied Sciences,
2019,9(9):1910.

[16] LIU J.LI J Y,DU B. Antenna RCS reduction based on
wideband polarization conversion metasurface J]. Radio
Engineering,2022,52(2) :231-237.

XUV L 2% R R B T T A A B e B 3R T Y R 4k
RCS 4k [ J]. Lk L T.#2,2022,52(2) : 231-237.

[17] GOU Y,MA H F, WAMG Z X, et al. Dual-band chiral
metasurface for independent controls of spin-selective
reflections[ J]. Optics Express, 2022, 30 (8): 12775-
12787.

[18] YANG D,LIN H,HUANG X. Dual broadband metamaterial
polarization converter in microwave regime[ J]. Progress
In Electromagnetics Research Letters, 2016, 61:71-76.

EEEN:
R (1980—), 2 Wik @B A A 5 U, 32 8 DA S5 g 3% 1
BTt FAE e v R 308 S R A VA 4 A 7 T AR 5





