M2 internship subject
Title: Second harmonic generation in cavity resonator integrated grating filters (CRIGF)
Second harmonic generation (SHG) is a second order nonlinear optical process corresponding to the
creation, from a signal with a frequency , of a signal at frequency 2. SHG finds applications in
nonlinear signal data storage, bio-imaging, straight frequency conversion for lasers...
The SHG phenomenon occurs under particular conditions and for a suitable choice of materials and
configurations. In particular, a phase matching condition between the waves at  and 2 is
required, together with a field enhancement. It was pointed out fifteen years ago [1], that guided
mode resonance gratings (GMRG) can provide both field enhancement and a quasi-phase matching,
and thus SHG enhancement. A GMRG is composed with a planar waveguide on which a subwavelength grating is engraved. For suitable incidence parameters, an eigenmode of the structure
can be excited by the incident wave through an evanescent diffraction order of the grating, thus
leading to a resonance phenomenon and an enhancement of the field. Even greater field
enhancement might be obtained by surrounding the GRMG with two Bragg gratings, as proposed
recently with the so called cavity resonator integrated grating filter (CRIGF) [2]. Hence, CRIGF are
potentially interesting for SHG.
The Institute Fresnel has a huge experience in periodic structures and SHG modelling [3,4], and
thanks to our recent project on CRIGF, we gain a deep physical understanding of this structure, and
experience in its modelling [5,6].
The internship will consist in the theoretical and numerical modelling of SHG in CRIGF. In
particular, we are interested in confirming the possibility to model it with our home made numerical
programs, and to identify some potentially interesting configurations.
The candidate is expected to have basic knowledges in optics, and an interest for the numerical
modelling of physical phenomena. The work made during the internship may lead to a more
complete study of the SHG in CRIGF, during a PhD thesis, including experimental realizations in
collaboration with an experimental team in Toulouse.
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