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Recent Progress on Metamaterials with Broken Time-Reversal and
Space-Inversion Symmetries and Their Applications
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Abstract

Recent progress on metamaterials with broken time-reversal and space-inversion symmetries and their
applications has been reviewed. In the first place, we consider chiral metamaterials as ones with broken space
inversion symmetry, and asymmetric electromagnetic wave propagation along boundaries between the chiral
metamaterial and air regions is shown. Second, we consider nonreciprocal metamaterials with broken
space-inversion and time-reversal symmetries. The nonreciprocal metamaterials are implemented to leaky wave
antennas. In order to obtain sufficiently large scanning angle for beam scanning antennas, magnitude of
phase-shifting nonreciprocity in the metamaterials needs to be further enhanced. To overcome beam squint
problem, frequency dependence of the nonreciprocity was optimally designed. In addition, potential application to
radiation for orbital angular momentum modes will be shown.





