FDTD simulations of plasmonic metasurfaces
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Abstract

In the last years, a large interest is shown to plasmonic nanostructures. Plasmonic meta-atoms and
plasmonic metasurfaces are investigated in order to obtain optical components as light emitting diodes,
lasers or optical nano-antennas [1]. It is demonstrated that plasmonic nano-antennas can introduce an
abrupt phase shift, this phenomenon leading to the possibility to employ these structures for realizing
metasurfaces with application in flat and singular optics [2,3].

Here we analyze the phase behavior of two types of plasmonic metasurfaces. The plasmonic structures
investigated here are resonant structures operating in the subwavelength region. The resonators are i)
two parallel dipoles and ii) V-shape resonators, respectively. We performed 3D FDTD simulations with
realistic materials and we determined the phase shift of the transmitted and reflected waves as a
function of wavelength (see Fig. 1) and as a function of material and geometrical parameters of the
structures.

We investigate, by performing FDTD simulations, the possibility to use these structures for flat optical
components.

References

[1] N. Meinzer, W. L. Barnes, I. R. Hooper, Nature Photonics, PUBLISHED ONLINE: 27 NOVEMBER
2014 | DOI: 10.1038/NPHOTON.2010.247

[2] N. Yu, P. Genevet, M. A. Kats, F. Aieta, J.-Philippe Tetienne, F. Capasso, Z. Gaburro, Science 334,
333 (2011), DOI: 10.1126/science.1210713

[3] N. Yu, P. Genevet, F.Aieta, Mikhail A. Kats, R. Blanchard, G. Aoust, .-Philippe Tetienne, Z. Gaburro,
F. Capasso, ” IEEE Journal of Selected Topics in Quantum Electronics vol. 19, 4700423 (2013)

Figures

Phase shift Phase Shift

Phase
Phase
o

T T T T T T T
05 06 07 08 0.8 05 06 0.7 08 L]
Wavelength Wavelength

Fig.1 Phase behavior of a transmitted wave as a function of wavelength, after 3D simulations of : a) two
parallel dipoles plasmonic resonator structure, b) V-shape plasmonic resonator structure
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