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The rapidly developing field of magneto-plasmonics merges concepts from plasmonics and
magnetism to realize novel and unexpected phenomena and functionalities for the
manipulation of light at the nanoscale.
These two lectures will cover recent advances in this emergent field, which contributed to
broaden the understanding and control of optics at the nanoscale in ferromagnetic
nanostrucutres owing to the intertwined optical and magneto-optical properties.
The first lecture focuses on the magneto-optic Kerr effect (MOKE) [1]. MOKE is widely used
in studying technologically relevant magnetic materials since it profits from high surface
sensitivity, material and depth sensitivity, its nondestructive character, and the possibility to
measure all components of the magnetization vector (vector magnetometry) in an easy and
straightforward fashion [2]. Real time measurements in the sub-ns range and stroboscopic
measurements in the sub-ps range have also been demonstrated [3]. Thanks to these unique
features, MOKE instruments have steadily improved and the technique continues to be a key
experimental tool of magnetic nanostructure research. The lecture will provide with an
introduction to the physics underlying magneto-optical properties of materials, their
modeling, as well as to the techniques and tools utilized for their measurement [1]. Examples
of relevant applications to advanced magnetometry and magnetic imaging will be also
provided [4-7].
In the second lecture, I will start with introducing the fundamental physical aspects at the base
of the excitation of localized and propagating surface plasmon excitations in metallic
nanostructures and films [8]. Then, I will move to the effects arising from the intertwined
optical and magneto-optical properties occurring in magneto-plasmonic structures [9, 10]. I
will show how such materials can be engineered to offer a smart toolbox for actively tunable
optical and magneto-optical ultrathin surfaces and metasurfaces.
Finally, applications of such multifunctional optical metamaterials to a variety of emerging
technologies will be surveyed as an example of their broad scientific and technological
perspectives [11-13].
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