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Light scattering issues specific to high performance optical components have received considerable attention
over the last decade for several reasons.

Firstly, the manufacturing processes of interference filters have benefited from technological breakthroughs
which today allows the routine manufacture of stacks with several hundreds of thin films on substrates with
extreme polishes. Such complexity leads to a high increase of scattering phenomena which originate from all
interface roughnesses of the coating.

In addition, the specifications for Space applications have become more severe, especially in the development
of hyper-spectral micro-imagers (in the form of arrays or pixels). Crosstalk rates and scattering lobes at large
angles of the interference filters have become the key to the performances of these components.

Finally, the success of the detection of gravitational waves has brought the mirror requirements to the fore-
front, including light scattering.

In this context, the Light Scattering Group of the Institut Fresnel has met several scientific challenges that
were not addressed until now. These challenges fall into two main areas:

Extreme instrumentation for low-flux metrology with the development of metrology tools aimed at
quantifying the scattering budgets of low-loss optical components while discriminating the effects (surface vs.
volume, defects vs. roughness, spectrally, spatially and angularly resolved metrology, etc.)

Modelling and control of light scattering in optical surfaces and coatings with the numerical imple-
mentation of electromagnetic models allowing the accurate prediction of fields scattered from stacks of “com-
plex” optical thin films and the use of neural networks for the synthesis of stacks based on a light scattering
criterion.

For each of these areas, we will present the issues related to space applications as well as the main theoretical,
numerical and instrumental developments carried out by the Light Scattering Group of the Institut Fresnel.
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