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Gate tunable real-space plasmons in graphene
revealed by infrared nano-imaging
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We report infrared nano-imaging of plasmonic fringe patterns in graphene at mid-infrared (IR) frequency
range. By tuning the gate voltage, we were able to systematically change the carrier density of graphene
while monitoring the evolution of these fringe patterns. We ascribe these fringe patterns to the interference
of plasmon waves launched by the near-field probe with those reflected from the edges, which is further
verified by our electrostatic simulation. Plasmon dissipation quantified through our modeling and analysis of
the fringe patterns is linked to the exotic electrodynamics of graphene. Standard plasmonic figures of merits
of our tunable graphene devices surpass that of common metal-based structures.
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