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Simulation of plasmonic nanostructures for polarization
control/selection of the emission of Er3+ in tellurite glasses

CALDERÓN, Gaston Lozano; MAREGA JUNIOR, Euclydes

glozano@usp.br

Polarization is a critical degree of freedom in a variety of optical components, especially in information
technologies. As these components become smaller, polarization controlling and monitoring must be
designed in such dimensions. In this context, plasmonics provides a powerful way to manipulate light
on the nano-scale. Plasmonic nanostructures fabricated in metallic thin films on dielectric substrates
are employed to change polarization states at such scale (1) with high light confinement. Furthermore,
the development of glasses doped with rare-earth ions promises to cover a wide range of applications,
one of them being optical communications using Er3+. In this research, bull’s eyes nanostructures were
simulated with the finite-difference time-domain method for controlling and selecting polarization states
of the Er3+: 4S3/2 → 4I15/2 emission (centred at 545 nm). The refractive index data were obtained from
a tellurite glass doped with Er3+, and the nanostructures were made on a gold thin film. Polarization
states were characterized by the Stokes formalism, giving a quantum optical approach. Linear-to-linear
and linear-to-circular polarization were obtained by modifying the geometry of such nanostructures.
Therefore, our plasmonic system can be implemented for photonic and signal processing applications.
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