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Electromagnetic Vortex and Its Application in Wireless Communication

LI Xi,FENG Zhiyong, FENG Jianyuan,ZHANG Qixun

(Key Laboratory of Universal Wireless Communications , Ministry of Education,
Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract ; With the rapid growth in demand for the mobile data,the lack of spectrum resources has become
a serious problem which restrains the development of wireless communication industry. As a new transmis-
sion technology , electromagnetic ( EM ) vortex beams, transmitted on the same frequency, can be used to
send multi-path of information simultaneously since it utilizes the orbital angular momentum ( OAM) as a
new multiplexing dimension. It may not only improve the bandwidth efficiency and system capacity greatly,
but also solve the problem of the shortage of frequency resources effectively. In this paper,the structures
and characters of EM vortex are analyzed in detail. The domestric and abroad progress of EM vortex is sys-
tematically summarized. The ways to transmit and receive EM vortex and the principles of EM vortex in
multiplexing are presented. Challenges in the application of EM vortex in wireless communication and sug-
gestions for further research are pointed out.

Key words: wireless communication ; electromagnetic vortex ; orbital angular momentum ; system capacity ;
research progress
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Fig. 1 The phase front structure of the EM vortex
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Fig. 3 The intensity distribution of the EM vortex in
different modes and different distances
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Fig. 4 Mode conversion of the EM vortex
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Fig. 6 The scheme of the EM vortex receiving and detecting
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