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Table 1. The values of the dimension parameters for

the unit cell.

a/mm b/mm [/mm w/mm w;/mm d/mm

6 4.25 0.92 0.25 0.2 2

FEBRALBNGS S AE T, BRI G, &
SR B IEAE J7 1) B FEL 3 73 8 2 1) (R AR 6L
(LIRS SV [ b St S G L LZ DIACTES PN
SRR B, B  iARAL J7 s A etk BV A /A4 e
NI A ) e e A B S 5. TRL L, AR
S IF ROV LB T R B AL BN S SR A T B R A AL

SRR, B AN S Z B 1 AR R R
b, ESERTTMEEMAERNAELT M B, R
SRPUR I HL I 4 B 2 T PR R A R T B S Ok ROR AR
iR HALIETT 5 NGB B, ISR 1 R
A T TS T B B AR AR NS 2% A R )
etk ) g &, F)FH CST Microwave Studio i
LT AT B 7 Tig /A T [ A A v 28 TN S3 I (%) ] A
AR 2 Fros. AR RIS AR E LA

p= riL(RR)/(TiL(RR) + TI%R(RL))v

TLL(RR) Al TLR(RL) 53 99 9 TR AR A S 3 22 H0Rn 22 X
WAL SO R AL B2 DUA L, /£10.3--18.8
GHz [y 9 H7 S50 50 Bl Y, ) AR A 3 46 R 3 K T
92%.

l
w1

| |

B0

Y

1

=T

Bl IR S R 2 T B e ah A IE AL ]
Fig. 1. The front view of the co-polarization reflection

metasurface unit cell.
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larly polarized waves normal incidence.

2.2 RYTRIFEHUBMLHEBRTRH

T BT B B AL BN B 2 A B R AR
M SRR T, it 1 — b AR RO AL

094101-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 64, No. 9 (2015) 094101

R, W 3 o BT B YRR AR B R
THI AR SR G 25 M IE AR . TR A gt N SF IR, A 4T 5
TG 8] PR [ B A 2 S5 A A 22 3 ik 463 g 4 45 4] B4 7
(OUTH P9 e RSB, e b, RAFARRS Ad 5 ek
B Z AR R LARIR A AP = +248, A
S A 7 TR B AR, 55 B+ AH S, 7E45 I
R A NI B, A5 B —. PRI, AHALBFE Vo ]
PLAH R A k-5

Vo = %25 (1)
Forp, a RGO AR AR B G 2 AT AR
B i A/, e MAIE B = n/6. Bk, @i~
T (/I B T AT S 2m (R AR RS . X AN AR
[ BT IR 2 AR AT, AL ) 3 i FRD R B e 444
x Fy Jim) LA EE VO, = VP, = 1/3a. 1]
P, SRS e, EIRALBEEL (6, o;) J7 AN

LI ) o S R T S T

B3 AR RO (o 15 R T B e
Fig. 3. Schematic view of the “super unit” for the

dispersionless phase gradient metasurface.
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Design and verification of a two-dimensional wide band
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Abstract

For dealing with circularly polarized waves, a high-efficient two-dimensional dispersionless phase-gradient meta-
surface is devised and achieved by spatially arranging co-polarized reflective metasurface unit cells. The phase of the
co-polarized reflection can be freely modulated via a rotating metallic wire of the co-polarized reflective metasurface
unit cell in-plane. The achieved phase gradient metasurface can produce opposite-sign phase gradient for left-and right-
handed circularly polarized incident waves. During linearly polarized wave incidence, the reflected waves will decompose
into two counter-directionally propagating circularly polarized waves. Reflective power density spectra for the linearly
polarized wave in normal incidence are simulated, which are well consistent with the theoretically designed anomalous
reflection direction. A 2 mm thick sample is fabricated and the mirror reflectivity curve is measured. Experimental
results show that for linearly polarized wave normal incidence, the mirror reflectivity is reduced to below —5 dB in a
wide band from 9.5 to 17.0 GHz.

Keywords: polarization conversion, anomalous reflection, phase gradient metasurface, wideband
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