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Active modulation of terahertz Surface Plasmons Polaritons with graphene
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(School of Microelectronics, Shandong University , Jinan Shandong 250100, China)

Abstract: Terahertz(THz) Surface Plasmons Polaritons(SPPs) can mimic optical Surface Plasmons
(SPs) and obtain similar optical properties with periodic sub—wavelength structures, which typically
consist of propagating SPPs and Localized Surface Plasmons(LSPs). In this work, graphene is utilized as
the active stimuli to dynamically control the amplitude, frequency, and phase of SPPs and reconfigure the
resonant modes of LSPs at various bias voltages. Such design provides new solutions for active control of
SPPs and LSPs at THz frequencies.
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(a) dispersion curves of graphene grooves at various sheet resistances
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Fig.2 Dispersion curves of graphene grooves
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(a) active modulation metal-graphene hybrid structure (b) measurement system

Fig.3 Schematic of active modulation metal-graphene hybrid structure and the measurement system
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Fig.4 Measurement results of active modulation metal-graphene hybrid structure
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Fig.5 S—shaped metal MTMs and simulation results
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Fig.6 Schematic of hybrid metal-graphene MTMs unit and the simulation results
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Fig.7 Simulation results of electric field distributions of the hybrid MTMs
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(a) fabricated hybrid MTMs (b) schematic of the signal path for the transmittance measurement
Fig.8 Fabricated MTMs and illustration of the measurement system
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Fig.9 Measured transmittances of hybird MTMs with graphene strip pairs at various bias voltages
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