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Recent progress on graphene-based terahertz optoelectronics
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Abstract: As a new kind of optoelectronic material, based on its unique band structures and electron
transport properties, graphene is closely related to terahertz(THz) science: both its variable plasmon resonance
and tunable bandgaps(0-0.3 eV) include the THz frequency band; its tunable optical conductivity; etc..
These properties have made graphene a potential candidate for the fabrication of new generation high-
quality THz devices. Recently, researchers have made great progress in THz generation, manipulation, and
detection based on graphene. In this paper, an introduction to the recent progress in graphene-based THz
optoelectronics, including THz sources, tunable manipulation devices, and detectors, is given, and the
prospects of this fast-developing field are also discussed.
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Fig.7 (a) Layer structures of traditional metal-gate/2DEG, graphene/2DEG and
graphene/graphene THz modulator. Shown in the box are the schematic
energy band diagrams of a graphene/insulator/graphene!®; illustrations of
(b) a transmission-based THz beam modulator®™ and (c) a reflectance-
based THz beam modulator'®®!
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