
33 
�

SURFACE PLASMON-POLARITONS IN GRAPHENE LAYER: DISPER-
SION RELATION AND EXCITATION BY ATTENUATED TOTAL INTER-

NAL REFLECTION METHOD 

Yu.V. Bludov, N. M. R. Peres, and M. I. Vasilevskiy 

Centre of Physics, University of Minho, Campus de Gualtar, 4710-057, Braga, 
Portugal 

E-mail:bludov@fisica.uminho.pt 

In the paper we consider theoretically surface plasmon-polaritons (SPPs) in sin-
gle graphene layer, surrounded by two semi-infinite dielectric media. The SPP dis-
persion relation was obtained in the self-sustaining way using the expression for the 
graphene conductivity, obtained earlier in [1]. It is shown, that the peculiarity of SPP 
dispersion relation in graphene (compared to the usual 2D electron system) is the 
existence of SPP at frequencies less than some critical frequency, whose value is 
approximately proportional to the chemical potential of graphene. Dealing with 
problem of SPP excitation, the possibility to excite the SPP in single graphene layer 
in the long-wavelength range using the attenuated total internal reflection method is 
shown. We demonstrate that in the case of graphene the parameters of the SPP exci-
tation (like frequency, reflectivity of attenuated total internal reflection scheme) can 
be tuned by applying the gate voltage to the graphene layer. 
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