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Design and applications of THz metamaterials and metasurfaces

*
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Abstract: Terahertz(THz) optoelectronics has promoted the development of the THz generation,
transparent control, and detection methods, and hastened many devices in the past decades. Especially,
THz metamaterials and metasurfaces will exhibit extraordinary electromagnetic response when the
subwavelength scale metal structure is excited by the THz illumination. Therefore, they have been applied
to the devices such as wave beam shaper, waveguide, and modulator etc. The THz metamaterials and
metasurfaces also show the potential applications in the research fields such as sensors, communications,
and radars. In this paper, the works about the spectrum and wavefront modulation with THz metadevices
carried out in our group are summarized. The basic theory and corresponding experiment results for
different devices are introduced. It is expected these works can pave the avenue of the application of the
THz metadevices.
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Fig.3 Structure and light illumination of metal hole arrays(left). Measured(solid lines) and simulation results(dotted
lines) under different polarization angles(right).
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Fig.4 Transmission of H-rings with varied asymmetry(left). Transmission of closed rings with different shapes but same circumference(right).
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Fig.6 Transmission of four cuts rings with displacement asymmetry under
different polarization angles
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Fig.12 (a)Antenna unit cell, (b)The part view of the long axial
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(d)The measured and simulation results of the focal
depth
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Fig.13 Designed results of the holography masks(a,b), the part views of
masks(c,d), and the measured reconstructed images(e,f).
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Fig.14 Experiment setup(a) and the measured amplitude(b) and phase(c) of vortex at different transparent distances
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Fig.16 Amplitude and phase spectrum of electric dipolar and multipolar resonance in the H-rings with high
resistance silicon substrate under varied pump power of laser pulse.
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Fig.18 Measurement setup(left); design and reconstructed results of holography about characters “C”,“N” and “U”(middle); design mask, recorded
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