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Abstract

In this study, we investigate the nonlocal optical properties of the periodic lattice
of graphene layers with the period much less than the wavelength. Based on
the effective medium model, strong nonlocal effects are found in a broad
frequency range for TM polarization, where the effective permittivity tensor

exhibits the Lorentzian resonance. The resonance frequency varies with the
wave vector and coincides well with the polaritonic mode. Nonlocal features are
manifest on the emergence of additional wave and the occurrence of negative
refraction. By examining the characters of the eigenmode, the nonlocal optical
properties are attributed to the excitation of plasmons on the graphene surfaces.
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