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SCIENTIFIC CONTEXT :

The development of structural colors without chemical pigments respond to environmental and economic issues, in
particular to meet increasingly restrictive standards.  Their development requires fundamental  studies to control  and
implement the link between the structuring of the material and its coloring. Indeed, structural colors are the product of
the interaction of light and the structuring of matter at the wavelength scale. They involve the modification of the
incident  electromagnetic  field  by  classical  physical  optical  processes  such  as  interference,  diffraction,  scattering  or
polarization. In this internship, the candidate will study structural colors, which are related to the disordered dispersion of
nanometric particles in a transparent matrix. It is a phenomenon, very present in nature, which gives its color to the sky
but also their colors to many living organisms (feathers, wings, iris of the eye, plants etc.). The in-depth understanding
and mastery of the obtaining of this color is also an issue in the field of art history to better understand what were the
knowledge and techniques used in master easel paintings at the time of the Renaissance, before the advent of chemical
pigments.

MISSIONS :

The effect of light diffusion on the obtaining of color will be analyzed according to two approaches: a mathematical
approach by modeling the light transport in scattered material  systems and, an experimental approach by analyzing
materials (films or solid) elaborated by soft chemistry. 

For  this  internship,  the  candidate  will  benefit  from the  experience  of  the  "Photonic  materials  and  nanostructures"
team which has been working on Rayleigh blue staining for 5 years in the framework of a research-creation project . He
will benefit  from  the  numerical  modeling  expertise  of  the  "Condensed  Matter  and  Interface
Modeling" team at ILM with experience in optical diffusing disordered media for other applications . For the elaboration
of samples by soft chemistry, the candidate will benefit from the co-supervision of the team “Functional Materials and
Photonics” of chemistry laboratory of ENS-Lyon whose expertise is widely recognized in the field .

The candidate will have a background in optics, materials and numerical simulations.

OUTLOOKS :

This subject is intended to continue on a thesis topic.
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