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Design of Large Capacity Communication System Based on

Vortex Electromagnetic Waves

TIAN Zhen', ZHANG Dezhi', LI Jinlong', FENG Qiang®
100076, China; 2. Xidian University, Xi’an 710100, China)

Abstract: Vortex electromagnetic waves have the characteristics of unique spatial electromagnetic field distribution and theoretical orthogo-

(1. China Academy of Launch Vehicle Technology, Beijing

nality of infinite dimensional modes in orbital angular momentum, the vortex electromagnetic waves show the important research value and ap-
plication potential in wireless communication field and radar detection and imaging field. Starting from the distribution and principle of the spa-
tial electromagnetic field of the vortex electromagnetic waves. a double ring equalization antenna array with the alternating array elements in the
C-band is designed, and a stacked feed network of 4-channel and 1 to 8 is designed based on the advantages of strong stripline shielding per-
formance, so as to produce a vortex antenna feeder system with four mixed modes (+1, —1, +2, —2). the hybrid modal vortex electro-
magnetic wave large capacity communication system is built to test the modal isolation, the isolation of the sending and receiving antenna feed-
ers is greater than 15 dB, on this basis, the software defined radio platform is added to verify the transmission characteristics of the multi-chan-
nel vortex wave signal of the communication system, and the test verifies that all four ports can correctly receive and demodulate electromagnet-
ic signals. which improves 4 times in spectral efficiency.

Keywords: hybrid modality; vortex electromagnetic wave; stripline; large-capacity communication; OAM RF transceiver link
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