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Abstract 
 
We will present an overview of our recent work on plasmonics in a drift-current biased graphene 
platform [1]-[4]. We will show that such a system provides a novel route to break the time-reversal 
symmetry and achieve strong nonreciprocal responses at the nanoscale. Our theoretical and 
numerical studies demonstrate that the biasing of a graphene sheet with a drift electric current 
enables the propagation of unidirectional surface plasmons and originates a highly asymmetric 
electron energy loss spectrum. Furthermore, it will be highlighted that a drift-current biased 
graphene system is an active system. In particular, it will be shown that by coupling the drift-current 
biased graphene sheet to another plasmonic slab (e.g., a semiconductor slab), it is possible to 
obtain regimes of negative Landau damping wherein the surface plasmons are pumped by the 
drifting electrons. 
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Figure 1: Sketch of a graphene sheet biased with an electric drift current. 
 

 

   


