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Abstract:

Integrated optical isolators are nonreciprocal components which are crucial for complex
Photonic Integrated Circuits, in order to protect laser sources from reflected signals. Our
aim is to develop isolator structures in waveguiding configuration which are based on the
intertwined effects of magneto-optics and plasmonics. Such a system exploits on one hand
magneto-optical (MO) effects to provide nonreciprocal functionality and on the other hand,
propagating surface plasmons to enhance these nonlinear effects and contribute to the min-
iaturization of the device. Two different magnetoplasmonic isolator geometries are studied
thoroughly in this thesis. The first is a resonant device consisting of a MO waveguide side
coupled to a nanostructured gold grating. The second is non-resonant and is based on the
asymmetric plasmonic mode of a MO slot waveguide. In both cases, high values of isolation
ratio and Figure of merit are predicted with a respectable bandwidth of operation.
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