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Research Context :

The future need for on-chip optical interconnects drives the research towards new class of
ultra-compact and low-power photonic devices. One of the research topics of the LCFIO’s
group MANOLIA concerns characterizations and modeling of nonlinear optical devices and
their applications for optical information processing. These devices are photonic crystal
waveguides (PCWs) or optical microcavities realized on semiconductor platform. They are
known to exhibit peculiar propagation characteristics, such as strong transverse confinement
and slow-light propagation. As a result, nonlinearities in such structures can be considerably
enhanced. Therefore, PCWs are really interesting for developing ultra-compact, low-power
and very fast optical devices.

In order to investigate the nonlinear properties of the PCWs, we are developing both
experimental and modeling tools. For instance, we have developed a very specific tunable
Optical Parametric Oscillator (OPO) providing 10 ps pulses around 1550 nm [1]. By injecting
light from the OPO into a GaAs PCW, we have been able to conduct the first quantitative
experimental study of the nonlinearities enhancement due to light propagation in a slow
mode waveguide [2]. This work has been conducted in collaboration with our colleagues of
the Thales Research & Technologies (Palaiseau).

S. Combrié et al., Opt.
Lett., 33, 16, (2008 )

Research project :

The research project targets the next generation of all-optical on-chip devices, like optical
buffer memories [3]. The achievement of extremely small mode volume microcavities and of
slow mode waveguides enables a very strong enhancement of the nonlinearities [2,4] which
benefits to the development of ultra compact with low command power devices.

The candidate will conduct a project towards the development of a new revolutionary
concept. More precisely, fundamental aspects about the dynamics of transient microcavities
will be explored. One of the specific functionality that will be addressed concerns the study of
an optical buffer memory operating with an optical control of the time delay minimizing the
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distortion of the stored information. This theoretical approach will drive the design of samples
that will be fabricated in the join clean-room facilities of Thales RT-Institut d’Optique. These
samples will be then characterized with advanced linear and nonlinear characterization
facilities available in our laboratory.

The whole work will rely on our expertise in nonlinear photonic crystals [2,5-8] and on the
competences of our collaborators from Thales R&T (Palaiseau) who have a strong expertise
in the design, fabrication and characterizations of microcavities and PCWs in -V
semiconductors [9-11].

Qualified candidates should have backgrounds in photonics (Lasers, nonlinear optics,
photonic crystals...) and more specifically experiences in optical characterizations of
photonic crystals structures. Experience of clean room facilities will be appreciated.

Contact :

Please send a CV (including a list of publications) with names and contact information
of at least 2 references to :

Nicolas Dubreuil

Tél.: +33 1 64 53 34 61

nicolas.dubreuil@institutoptique.fr

http://www.institutoptique.fr/
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