Master 2/3" year Engineer internship topic (2023)

Centre
de Nanosciences
etde Nanotechnologies

Laboratoire : Centre de Nanosciences et de Nanotechnologies
(UMR 9001)
Adresse : 10 Boulevard Thomas Gobert — 91120 Palaiseau

Contact: Pr. Eric CASSAN
eric.cassan@universite-paris-saclay.fr

“Fano resonances in silicon photonics”

Research project description:

Silicon photonics is a key field that has developed considerably in recent years [1]. This strong
index core/cladding waveguiding platform allows for extremely narrow waveguides: the cross-
section of optical waveguides needs to be reduced to around 450nmx220nm to allow single-mode
propagation in the near infra-red (e.g. around 1.55um light wavelength). This raises the need for
specific light injection and extraction techniques like optimized grating couplers but provides the
strong interest to also reinforce light-matter interactions due to the extremely large electromagnetic
density in optical waveguides. A simple rectangular waveguide capped with a 2D material
monolayer or few monolayers of active biomolecules can thus present extremely large optical
nonlinearities or sensing sensitivity, respectively. Things are even more reinforced in optical
dielectric resonators that can be easily realized through different means including micro-ring
resonators (folded waveguides wrapped on themselves) or photonic crystal cavities.

In the vast majority of cases, classical resonators are implemented, i.e. they then present Lorentzian-
like resonances.
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Fig. 1: Folded Fano cavity in a Si waveguide [3]
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