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Contemporary techniques of material fabrication allow one to produce stoichiometrically perfect ultrathin metallic films of controlled
thickness down to a few monolayers [1-3]. Such films are the major components used to create ultrathin metasurfaces for advanced
applications in modern optoelectronics and quantum optics including the ultrafast information processing, microscopy, imaging, sensing,
and probing the light-matter interactions at the nanoscale [4,5]. As opposed to bulk metals whose electron plasma spectrum and
associated optical response are controlled by the material band structure, the plasma properties and optical response of metallic films can
also be controlled by adjusting their thickness, chemical composition, and by using properly chosen substrate and superstrate materials
[6]. This unique tunability makes ultrathin metallic (or plasmonic) films an attractive platform for the design of advanced multifunctional
metasurfaces, metasurfaces with reduced losses that are capable of utilizing the true quantum nature of light to achieve new improved
functionalities [7].

In this talk, | will briefly review the latest experiments and then enlarge on our theoretical efforts to develop a physical understanding of
the properties of quasi-2D plasmonic nanostructures of finite thickness and lateral size, efforts that have uncovered their intriguing
magneto-optical attributes lending themselves to new attractive device applications. More specifically, while being constant for relatively
thick films, the plasma frequency of ultrathin plasmonic films is shown to acquire the spatial dispersion typical of 2D materials, gradually
shifting to the red with the film thickness reduction [6]. This explains recent experiments done on ultrathin TiN films of controlled variable
thickness [2,3]. The spatial dispersion and the associated dielectric response nonlocality originating from the confinement induced plasma
frequency spatial dispersion can result in the new features of the dynamical magnetic response of the film [8]. Particularly, the film
magnetic permeability exhibits the sharp resonance structure shifting to the red as the film aspect ratio increases. When tuned
appropriately, the ultrathin films of finite lateral size and thickness can be negatively refractive in the IR frequency range [9]. These
features are consistent with the general causality principle of spatially dispersive media [10]. They can be controlled by adjusting the film
chemical composition, material quality and the aspect ratio of the film, as well as by choosing the deposition substrates and coating layers
appropriately. We believe that our findings open up entirely new avenues for potential applications of ultrathin plasmonic films in modern
optoelectronics.
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