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Graphene is a two-dimensional material displaying unique optoelectronic properties; namely a high in-plane
conductivity and a dielectric constant that can be strongly tuned through relatively small modifications to its
charge carrier concentration. This places graphene at the interface between optical and electrical devices, and
numerous applications have been demonstrated in the literature [1,2] including fast photodetectors, hightransparency electrodes, and polarisers. The ERC GRAPHICS project at Ecole Centrale de Lyon seeks to
develop graphene for on-chip optical information processing systems [3]. Among the components being
developed, including mode-locked lasers and wavelength converters, this presentation will focus on low power
consumption electro-optic modulators.
Over the past five years, graphene’s surface plasmon polariton (SPP) – a surface mode corresponding
to a strong coupling between photons and charge waves on the graphene lattice – has been the subject of intense
interest [4,5]. Such modes appear only at photon energies for which graphene is optically transparent, requiring
doping levels that scale with the square of the energy in question. The high wavevectors associated with SPPs
translate to confinement of light in sub-wavelength components, whilst presenting challenges for meeting the
phase matching conditions necessary to couple to them. In this work, two issues will be addressed in order to
unlock graphene’s SPPs at optical communications wavelengths: how to electrically dope graphene sufficiently
and in a modulatable fashion for data encoding, and how to efficiently couple light from free-space or standard
waveguides into SPP modes. Simulations of optimised coupler structures will be presented, along with an
overview of device realisation.
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