Graphene Sensing with IR Plasmonics
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Following the discovery of graphene [1], there has been growing interest in its use and
integration in nanocircuitry and as a sensor platform [2,3]. Although the intrinsic properties of
graphene have been investigated theoretically [4], its experimental behaviour in combination
with other material systems is far less well explored and understood.
Here, we present a detailed study of the optical properties of commercial CVD grown
graphene through its interaction with metallic plasmonic nanoantennas. In addition, we show
how it is possible to extract its properties from contact-less optical measurements. Indeed, the
combination of graphene with plasmonic sensors increases significantly its fingerprint and
allow precise spectral observations at the contrary of usual absolute intensity-related
measurements. We report both blue- and red-shifts of the plasmonic resonances of gold
structured arrays due to graphene coating. These shifts can be attributed to differences
between the type of plasmonic structure and localized mode considered, as illustrated in Fig.
1, as well as the dielectric properties of the graphene itself. In this presentation we will
discuss the physics behind these observations by combining measurements with full
electrodynamic calculations from the near to mid-infrared. These results open up new
schemes for the study of graphene as well as the control of plasmonic resonances.
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