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Abstract: The coupling mechanism of bright and dark modes in metamaterials have got enormous
attention after the vivid mimicking of electromagnetically induced transparency (EIT) with plasmonic
metamaterials. The research progress based on the coupling effects of bright and dark modes over the
past few years was reviewed, including the EIT by planar metamaterials, the EIT effect with stereo
metamaterials, electromagnetically induced absorption (EIA) from vertically coupling of bright and dark
modes and asymmetric excitation of surface wave. The inner mode-coupling mechanism in each unit cell
which consisted of the metamaterial determined the far-field and near-field responses. These different
coupling mechanisms had important promising value in the designing of functional devices, like optical
switch, slow-light devices, sensitive optical sensor and on-chip optical system.
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Fig.1 Schematic diagram of the planar EIT structure and measured

amplitude transmission spectra'™!
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Fig.2 Measured and simulated amplitude transmission spectra at 8,=—28, —2, 12, 28 um, respectively'™'
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Fig.3 Measured far-field amplitude transmission spectra of the
EIT symmetric structures and simulated near-field
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absorption spectra of the EIA structure'™
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