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Simulation of a nanoplasmonic wave plate based on elliptical
bull's eye nanostructure

CALDERON, G. L.'; RIVERA, V. A. G.2; MAREGA JUNIOR, E.!
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Hnstituto de Fisica de Sdo Carlos - USP

2Facultad de Ciencias Fisicas - UNMSM

Polarization state is a fundamental property of light, and its manipulation exhibits important applications
in the transmission of information on optical technologies. Classically, wave plates, optical rotators and
polarizers are employed for this purpose. Nevertheless, the development of polarization controllers on the
nanoscale by using noble materials has attracted the attention of researchers in the last decade. In this
context, plasmonic nanostructures in thin metals exhibit remarkable properties such as the generation of
surface plasmon polaritons (SPPs) and the extraordinary optical transmission, which is a consequence of
the SPP-light coupling, and can be used for polarization controlling. In this research, an elliptical bull's
eye nanostructure in gold thin film was simulated with the finite-difference time-domain (FDTD) method
and linear to circular polarization in the near field was obtained. This nanostructure gives rise to beaming
with a remarkable focusing property on subwavelength regime. (1) The difference between the long and
short axis of the elliptical grooves adds a phase shift between two orthogonal components of the SPPs.
Moreover, the polarization states were characterized by the Stokes parameters and plotted in the Poincare
sphere to see the trajectory of the generated states. The maximum transmission is approximately peaked
at 980 nm and the phase shift A¢ ~ 7/2 , which leads to obtain left and right circular polarization,
respectively, for specific polarization angles. Therefore, the system acts as a nanoplasmonic wave plate
and can be implemented for photonic and signal processing applications.

Palavras-chave: Bull's eye. Plasmonics. Birefringence. Polarization controlling.
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