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Abstract: With limited natural materials with high-efficiency response in terahertz band are not very common, there are

many difficulties in developing terahertz functional devices and manipulating terahertz waves. As one of artificial synthetic

electromagnetic materials, metamaterials can achieve anticipative frequency response by designing the shape, structure and

size of the metamaterial unit cell, resulting in great potential in terahertz wave manipulation. This paper mainly summarizes the

latest research achievements and challenges in terahertz metamaterials area, and the research progress of terahertz absorber and
hotspots in terahertz metamaterial area are prospected
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modulator enabled by metamaterials are also presented. Based on the above analysis, technical development trend and future
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Fig. 1 Terahertz wave in electromagnetic spectrum
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Fig. 4 Terahertz detector unit based on double-layer micro-cantilever absorber and simulation results
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Table 1 Performances of constant terahertz metamaterial absorbers

SCHK 90%M T (THz) AL SoRBASMAE B (um) IR

[9] 1.0/1.8 TE/TM None 350 BN TN
[10] 2.56/5.84 TE&TM 45° 32 EZ
[11] 2.8-4.8 TE&TM None 11.4 Ny X i
[45] 0.52-3.66 TE&TM 60° 64 ES i
[46] 4552 TE/TM None 5 R FEHF
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[48] 1.8-2.1 TE&TM 50° 23 i
[49] 1.7-2.5 TE&TM 60° 10.2 i
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Fig. 6 Temperature-controlled reconfigurable metamaterial absorbers
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Fig. 7 Light-excited reconfigurable terahertz metamaterial absorbers
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Fig. 8 Dirac/graphene-based reconfigurable terahertz metamaterial absorbers and equivalent circuits
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Table 3 Parameters of terahertz line-circular polarization modulators
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