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A Dual-Polarized Independent Multi-Beam Reflectedarray Design Based
on Programmable Coding Metasurface

ZHANG Na, CHEN Ke" , WANG Xunfan, ZHAO Jianmin, ZHAO Junming, FENG Yijun
(School of Electronic Science and Engineering,Nanjing University,Nanjing 210023, China)

Abstract Being simple in preparation, low at the costs, and flexible in beam control, multi-beam reflected
array is very popular. In this paper, a design method of dual-channel independent multi-beam reflected ar-
ray is proposed based on the polarization multiplexing meta-surface, and radiation pattern fast prediction is
utilized together in combination with the algorithm to calculate optimal phase configuration. Specifically,
the independent dual- and the multi-beam manipulations in dual-polarization are analyzed theoretically, and
simulated by the electromagnetic software. The reflected array presents good radiation performance, con-
sisting with the simulations especially in main lobe. As an experimental verification, a prototype is fabrica-
ted and tested in a standard microwave anechoic chamber, and the measured results are in accord with the
simulations. The proposed reflected array has promising ability to generate the arbitrary and independent
multi-beams, largely enhancing the information capacity of the meta surfaces, offering untapped potentials
in wireless communication systems and multi-target radar systems. Being simple in preparation, low at the
costs, and flexible in beam control.
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