8 58 &2

SIAAR: P,

T A . — b Ku I BEHEAFHILE £ S /S 00 S R e i (). il (5 4R , 2025,49(6) : 102-107.

— M Ku ik BT HIE A EN NG RS EERT

TR, B 5, TEARM
(IR BN R ARG PR 405030 , KU 03005 1)

WE . A i LB AE AT & M A ARk 695 R 38T T —FF TAE 2 Ku sk B35 35 5018 A 258 (0AM) 89 < % R4 A
REE . ZARE R TR AT A BT RAER T p I 360 KA AL B E . KTk, R Mat-
labA 5 Ansys BEA A7 B, 3% 3T T 5T 2 A — M OAM 3% ([=+1) ¢4 29%29 [£5)) , 5t An T Mt 4TiE MK, AL SRk
B iR R R GG AR ARE S PO IR A B4 AR B RN A, FMIAE A 13,8 GHz, AR TAELEF FRt, <
T 5 My H iR A RN 52, A% AR F E 57, 8%, BLp3E A B #1504,

KR S A B 5 WA AR S L RS A AR R T Ku KB LR R ARAL

FESEE TN256 XEIRERL:A XEHS:1002-5561(2025)06-0102-06
DOI:10.13921/j.cnki.issn1002-5561.2025.06.019

Hexagonal reflective metasurface for
carrying orbital angular momentum in the Ku—-band

LUO Man, FENG Rui, TAN Qiulin’
(Key Laboratory of Micro/nano Devices and Systems, Ministry of Education, North University of China, Taiyuan 030051, China)

Abstract: To meet the demand for high-order modal electromagnetic waves in optical communications and other fields, a hex-
agonal reflective metasurface operating in the Ku-band and carrying orbital angular momentum(OAM ) has been designed. The
metasurface adopts a passive, linearly polarized, single-layer unit configuration and achieves 360° reflection phase coverage by
adjusting the key dimension p'. Based on this, a 29%29 array for generating first-order OAM waves (/=+1) is designed through
co-simulation using Matlab and Ansys, and a physical prototype is fabricated for near-field testing. Simulation and experimen-
tal results demonstrate that the vortex beam exhibits a spiral phase distribution and a "doughnut"-shaped amplitude profile with
zero central field intensity, with the measured frequency at 13.8 GHz. Compared to conventional square designs, the hexagonal
structure improves vortex wave generation efficiency from 52.4% to 57.8%, while also offering a more compact physical lay-
out.
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