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During this seminar, | will present a novel numerical method for the coherent multi-scale
identification of structures in simulated as well as observational and possibly noisy data sets.
The method is based on recent advances in applied mathematics, namely the theory of
persistence and discrete Morse theory. In this talk, | will first focus on introducing the
necessary mathematical background in topology and try to present the essence of these
theories in a relatively simple way.

I will then show how this can be applied to a concrete cosmological problem : the identification
and modelisation of filamentary structures in the cosmic web, as measured in dark matter
simulations as well as large scale galaxy surveys (e.g. the SDSS catalog) and will present a
few other astrophysical applications.
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