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SCIENTIFIC DESCRIPTION:
Planar optical devices and fiber components (waveguides, Bragg mirrors,sensors, …) have revolutionized the field of photonics. Usually, such components arefabricated using complex facilities similar to those used in the domain of silicondevices. With the development of direct laser writing methods (such as 2 Photonpolymerization), it is now possible to print transparent 3D devices with a submicronresolution allowing to design novel functions or components that cannot be fabricatedby usual means.
Home-made organic and hybrid resins (combination of monomers and silicaprecursors) or commercial ones are used as source of raw material for the printers.Once the optical component is 3D printed (the resin is locally photopolymerizedwhere the laser is focused), some additional treatments are needed to obtain thetransparent material or function (washing for removing uncured resin, heating toremove the organic part, …). This project is a part of PhotonIA project, which aim tobuild artificial intelligence models capable of predicting, for each specifically targetedoptical function, the adapted manufacturing protocol.
During this internship, you will contribute to this research field by printing andcharacterizing some simple objects. Optical characterization that are envisaged arefor example: the refractive index, the Rayleigh scattering coefficient, …Measurements are however challenging since dimensions are in the order of 200 x200 x 200 µm3. Some available characterization benches will be adapted in thisinternship.
Techniques/methods in use :

Interferometric measurements for refractive index determination. Measurement of the
Rayleigh scattering coefficient by comparison with a known silica sample. Additive
manufacturing using 2 photons absorption with commercial 3D printers. Use of ovens.

Applicant skills :

Knowledge in general optics, lasers.

Industrial partnership: -

Internship supervisor(s): Yves QUIQUEMPOIS, yves.quiquempois@univ-lille.fr, +33 362531544

Internship location: PhLAM Laboratory – UMR 8523 at IRCICA Institute, 50 avenue Halley,
Villeneuve d’Ascq.


