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Nonreciprocal optical isolation via graphene based
photonic crystals

S. Roshan Entezar!*, M. Karimi Habil
Physics Department, University of Tabriz, Tabriz, Iran

Abstract

The transmission properties of a one-dimensional photonic crystal contain-
ing graphene mono-layers are studied using the transfer matrix method. It is
shown that the structure can be used as a polarization-selective nonreciprocal
device which discriminates between the two circularly polarized waves with
different handedness impinging in the same direction. This structure may be
utilized in designing optical isolators for the circularly polarized waves due
to the gyrotropic behavior of the graphene mono-layers under the perpen-
dicularly applied external magnetic field. Moreover, the effect of an external
magnetic field and the chemical potential of the graphene mono-layers on the
band gap of the structure are investigated.

Keywords: Circularly polarized wave; Graphene mono-layer;
Optical isolator; Photonic crystal.

1. Introduction

Spatially nonreciprocal devices such as all-optical diodes and isolators are
widely considered to be the key components for the next generation of all-
optical signal processing. Replacing relatively slow electrons with photons
as carriers of information would substantially increase the speed and the
bandwidth of telecommunication systems, leading to a real revolution of the
telecom industry. The optical nonreciprocity leads to different properties for
opposite propagation directions of electromagnetic waves. A nonreciprocal
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