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A design of metamaterial-based THz modulator
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(Research Center for Laser Fusion, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: To improve the capability of radiation control with new devices, an active modulator at
terahertz frequencies is designed with metamaterials. The structure under investigation is three
dimensional. By adjusting the bias voltage applied on the substrate, the carrier recombination as well as
the effective electromagnetic parameters are effectively altered, and the modulation of the structure is
realized. The research shows that the modulator can control and operate THz radiation effectively and in
real-time. The transmission modulation reaches 75% with the frequency shift more than 0.1 THz, which is
better than that of structures with two dimensional designs, providing a novel way to construct new types of
THz devices.
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Fig.2 Results shown when the bias voltage is zero and the SizN, cantilever is at on state
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