INTERNSHIP PROPOSAL

Laboratory name : Gulliver
Supervisors : Hélene Berthoumieux & Olivier Rivoire

e-mails : helene.berthoumieux @espci.fr , olivier.rivoire@espci.fr

Web page : https://www.gulliver.espci.fr
Internship location : ESPCI, 10 rue Vauquelin, 75005 Paris

Deformulation of complex glass-like materials through
statistical analysis of Raman spectra

The characterization of complex materials, in particular obtaining a three-dimensional map of their
chemical composition and phases, represents a major challenge with important applications in industry. In
the field of glasses, the analysis of Raman spectra is commonly used to identify the molecules present from
individual peaks [1]. However, this approach does not take into account the correlations between peaks,
which contain essential information on collective effects.

Advances in machine learning now enable more sophisticated data analysis. These approaches open up
new possibilities in analytical chemistry, which are only just beginning to be explored [2]. In the field of
glasses, the application of classic data projection tools has enabled the reconstruction of cutting profiles [3].
However, the interpretation of these profiles is still based on visual inspection, which limits the automation
and quantification of the analysis.

In collaboration with the Surface Verre Interface (SVI) laboratory associated with Saint-Gobain, we
propose to develop a more in-depth approach to the analysis of Raman spectra. The aim is to automate data
interpretation and assign a confidence score, enabling more robust and quantitative analysis of complex
materials.

For this, we will use the rruff database [4] and spectra associated with model sands of known composition
synthesized by our collaborators at Saint-Gobain. These data will enable us to implement a supervised
learning approach based on numerical tools developed for deep learning.

The aim of this internship is to lay the foundations for a supervised method of analyzing Raman spectra for
glasses. Eventually, this method will be extended to other types of analysis used by Saint-Gobain (SIM, IR
spectra, etc.).
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