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A graphene-based THz spectral active control

DU Liangliang'? LI Quan’ LI Shaoxian®> HU Fangrong'® XIONG Xianming'*
ZHANG Wentao'” HAN Jiaguang'”
1(Department of Electrical Engineering and Automation, Guilin University of Electronic Technology, Guilin 541000, China)
2(Center for Terahertz Waves and College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

3(Guangxi Colleges and Universities Key Laboratory of Optoelectronic Information Processing, Guilin 541000, China)

Abstract Background: Graphene, a two-dimensional layer of carbon atoms forming a honeycomb crystal lattice,
has attracted much attention for its extraordinary carrier transport properties. The unique electronic structure of
graphene gives rise to massless charge carriers and ballistic transport on a submicron scale at room temperature.
Purpose: The tunable electrical properties realized by raising or lowering the Fermi level, allow excellent tunability
of electromagnetic structures made of this material. Methods: We used terahertz time-domain analysis of the
composite structure. Results: Here we demonstrate a significant amplitude modulation of THz waves with gated
graphene by using extraordinary transmission through the graphene layer placed right above N-silicon substrate in the
blue-violet laser of continuous irradiation. However, the reflection modulation of THz waves is weak monotonic.
Conclusion: We employ the carrier transport properties of the graphene and the transport properties of the Schottky
junction to analyze a graphene-silicon hybrid structure’s strange transmission reasonably.

Key words Graphene, Terahertz, Schottky junction, Active control
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