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Fig.2 Metasurface cell reflection amplitude for

co-polarization and cross-polarization

P AR A2 Bl e PR RB AL 45, 300 SR AR A sk
HM(PCR) R , PCRE XN

PCR = I, P/ P + 1T, P) (1)
X, L, = IEWEN T, = IENE], B FR x AL A G
Yoy EL RN y WAL L 53 1, B 3R x A U
WY . T RO AL R (PCR) BEAT R AR 1k
M aniE 3 i, i LUE I, 75 8~20GHz 115 il P IR fh 44 46t



102 i 2t BEE B

Feb. 25 2024 Vol. 35 No.02

BRI T 90% , 7E 6.5~8GHz 1L Fil N HA AL 55 iR 34 K
T85%, B T B E AR Ak, e rp A AL AR AR R
T 85% MYAHXTAE FE A 101.8% , AL FE 538 K TF 90% (14
XeFH BN 85.7%.
EraEsm=a
‘ ]

=}
=
—
L

0.2 ]

10 12 14 16 18 20 22 24
$i%/GHz

K3 AL iR

Fig.3 Polarization conversion ratio

1.2 RiLiEIERERED T

BT R X FR G5 H , RIBROTIT 5 y=x HZk (S x
Hhpg 45092 f1 ) UG FR 7 2K, 3 LS L uv ARAR R, u il
VAT B x Bl Bl 4509 A L 3 BN u Al AN v A Ak R
AT BT S R B FAR S A T T 05 2, AR AT Lk
B, 7E 6.5~20GHz i AR N, 7EASHE 73591 5 w R A
vIRAGIIE LT, 38 RS FR BRI B TLF- A4S Ay N R
APIEENE T 0, B/ MA WK T -0.1dB s M0 4 19 S A
PLEATRIT AN AR LR 58 fb Y s B — 3%, HL
T AR 22 RAFAE 180° A2 A7, X FE RS B Rzl Ak i
9 76 4 TATCEAR B (8 M43 T A S5 IS o IR AR AR BB 4 R0
e 4 &S s .

4 6 8

—ubf— vikit

0 _——

S5 7 %0dB
L

10 12 14 16 18 20 22 24
$5i#%/GHz

K4 u, viRAETERRTR S R

Fig.4 Metasurface cell reflection amplitude under « and v

4 6 8

polarization

TR 2 G v i e A x By BRAR A IRE s A 375 0] A3 %
T v 5 16) B AR R AH [R) A A 43, 288 i S 5t )
JEUAR [ ARASL R P AN 3 AR AR 22 180° 26 A7 , - HLECHT IR 2
TREF—B0, BT xy AR B8 R BN SR i, m] LUK B[R]
MOS8 53 ARSI B 2 A 583, i 52 S A S i

6 8 10 12 14 16 18 20 22 24
S IGHz

5w, v BRI ST S AR AL
Fig.5 Metasurface cell reflection phases under u and v

polarization

oyt e A TR A B NI 2R AR T 3558 | S 2B W B r) R S
H 38 SR AR A3 25, B Fl JEAR 1) xR AR 2R 1Tyt
MTTSEIL T B R AL 540, R B NE 6 s . El6
H LA x A A 81, 1 ek A i E Y u v s
053 %K E, F1E, 53, A BRI 9 3% AR u
75 Tl SR AL 5 AGHARGE S, an gl 6 vh E, 255K, BT u
7 1o} R v 7 1o 64 2 SR AR 22 180°, IRk v ) 18] S B ARG 55 A
SEAROLARIR], WlEl 6 E, 255 PR E, M E, B35 8 I e
TE R ST oL B y 5 iR , DRI R AR T 38 UM AE.

TRV M e xy R B, mT L
Fic REPEL 6 14 7 AR R i PRI A 10 4 2, R S T BT 1Y B R
710 23 5 xy e bRl — 2 e £, HOE, 5 E 23T 45° 8%
—45° LR BUNTIR  [RIRE R A T AT 1] B % 4fe

E, (x1k)
y 3
E, E,
E,
’
E, (yiffk I\) v I" u
Yy

Ko ERmHAITIEHIEHRE

Fig.6 Explanation of the metasurface principle
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Design of Broadband Polarization Conversion Metasurface for X and Ku Bands
and RCS Reduction Applications

Zhao Yitong, Wang Ganglin, Tang Xingzhong, Li Yan
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: For anti-detection of high-resolution radar and electromagnetic stealth issues, a broadband reflective polarization
conversion metasurface is designed for X and Ku bands, which can achieve more than 85% polarization conversion
efficiency in the range of 6.5~8GHz and more than 90% polarization conversion efficiency in the range of 8~20GHz, and the
relative bandwidth of polarization conversion efficiency above 85% is 101%, and the thickness of metasurface structure is
less than 3.6mm. Square and triangle chessboard structures are designed based on this metasurface,the radar scattering
cross section of both chessboard structures has been greatly reduced under vertical incidence of x-polarized and y-polarized
electromagnetic waves compared with the same size metal. Both have polarization insensitive characteristics, in which the
maximum RCS reduction of square chessboard structure reaches 22.91dB, and the average RCS reduction of square
chessboard structure reaches 11.73dB. The maximum RCS reduction of triangle chessboard structure reaches 36.07dB,
and the average RCS reduction of triangle chessboard structure reaches 12.29dB, playing a significant role in reducing the
single station RCS and improving electromagnetic stealth performance.

Key Words: polarization conversion metasurface; RCS; polarization conversion ratio; artificial magnetic conductor;
chessboard structures
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