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Abstract Bound states in the continuum (BIC) is a completely bound resonance with its frequency within the
continuum spectrum. It has an infinite Q factor, and strong light-matter interaction. The BIC phenomenon is critical for
developing functional devices. The introduction of BIC mechanism in terahertz metasurface provides a new way to
customize high Q resonance. In this review, the classification, formation mechanism, and main properties of BIC are
briefly introduced, and the emerging applications of BIC in terahertz metasurfaces, such as high sensitivity sensing,
chiral enhancement, spectral coding, and near-field imaging, are emphasized. In addition, BIC carries topological
charges that are defined by the winding number of the polarization vector, such charges can only be created or
annihilated by drastically changing the system parameters. The topological properties of BIC also provide new
possibilities for the discovery of new phenomena in topological photonics. In the future, BIC can bring more
developments in the field of optics and photonics.
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Fig. 2 BIC in THz metasurface. (a) Structure of symmetric protection BIC; (b) transmission spectrum of symmetric protection BIC;

(¢) angular dependence of Q factor of symmetric protection BIC"; (d) structure of F-W BIC; (e) dependence of F-W BIC

resonance on the detuning frequency; (f) transmission spectra near F-W BIC™”
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Fig. 3 Influence of in-plane asymmetric alignment BIC radiation Q factor™”. (a) Dependence of Q factor on asymmetric parameter a;

(b) definition of the asymmetric parameter « for different metasurfaces
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Table 1 Q-factor of various BIC terahertz metasurfaces

Reference year Structure Material Q-factor Reference
2019 Two asymmetric split rings Si 75.7 [31]
2021 Rectangle grooves Si 39587 [32]
2021 Nanodisks Si 120 [33]
2022 Perforated air hole tetramers Si 1049 [34]
2021 Double-slit array Cu 60.9 [35]
2021 Double split ring Au 41.96 [36]
2014 Square configuration Nb 54 [37]
2012 Asymmetric split ring Al 227 [38]
2016 Double split ring Al 49 [39]
2016 Two asymmetric split rings Al 42.5 [40]
2022 Double-layer graphene Graphene 968 [41]
2023 Monolayer graphene Graphene 340 [42]
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