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Topological surface waves in magnetized graphene

Graphene exhibits unique optical properties under an external magnetic
field. It supports optical modes known as magnetoplasmons which are
transversally confined to the graphene layer. Unlike conventional
graphene plasmons, these surface waves are topological and
characterized by a band gap that corresponds to the cyclotron
frequency. Previous studies have primarily focused on the topological
characteristics of bulk and edge graphene magnetoplasmons within the
semiclassical regime (Drude model), where only intraband transitions
are considered. The quantum regime—where both intraband and
interband transitions are significant—remains largely unexplored. In this
talk, | will discuss the topologically protected edge modes in gated magnetized graphene in the
presence of one high-frequency interband transition at the interface between two magnetic
domains. | will show that in the quantum regime, the system exhibits two band gaps, each
supporting a pair of topologically protected edge states, in agreement with the bulk-boundary
correspondence.
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