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ICREA-Institució Catalana de Recerca i Estudis 

Avanc ̧ats, Passeig Lluís Companys 23, 08010 

Barcelona, Spain 

 

javier.garciadeabajo@nanophotonics.es 

 

 

 

Two-dimensional materials have been 

recently shown to host robust polaritonic 

modes, ranging from plasmons in highly 

doped graphene to excitions in transition 

metal dichalcogenides. The 

electromagnetic behavior of these modes 

can be well understood in terms of an 

effective surface conductivity, in which we 

can capture their strong dependence on 

temperature and external static electric and 

magnetic fields. Recent advances have 

also been produced in the synthesis of thin 

noble-metal films, which open new 

possibilities for exploring entirely new regimes 

of nanometallic plasmonics. In this talk, I will 

overview the general characteristics of the 

optical response of these materials, which 

we can understand in terms of simple 

theoretical descriptions. We will also cover 

more sophisticated descriptions, aiming at 

exploring genuinely quantum-mechanical 

effects. We will further overview recent 

advances in ultrafast optical response and 

nonlinear optics, as well as the potential 

application of these materials for light 

modulation, quantum-optics, and optical 

sensing. 
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