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Résumé du sujet (abstract):
Nonisolated singularities appear as highly nongeneric objects which one may study by approximating with isolated
singularities considered as more tame. This is the case in Morse Theory or in Algebraic Geometry. However, it turns out
that the intrinsic study of nonisolated singularities may shed new light and bring in new invariants. Stratification Theory,
Resolution Theory or Mixed Hodge Theory are among the fields which are developed along this philosophy.
In Singularity Theory, they first came into focus around 1980 and were studied in the pioneering work of Yomdin, Lê, and
Siersma and Dutch school, mainly in the setting of hypersurface germs with 1-dimensional singularities. In particular
nonisolated hypersurface singularities showed up in the context of the classification of isolated singularities of hypersurfaces
as limits in series of singularities, like An → A∞, Dn → D∞.
In the 1990s, Siersma, Nemethi, Zaharia, Shubladze and others obtained results concerning the Milnor fibre of
hypersurface singularities with singular locus of dimension at most 2.
Deformation theoretic aspects of nonisolated singularities have been explored by Siersma, Pellikaan, de Jong, van Straten,
Stevens, and more recently in some PhD theses. The proof by M. Saito of Steenbrink's ``spectrum conjecture'' on a series of
isolated singularities showed the impact of the new techniques of Mixed Hodge Modules on the study of singularities,
including nonisolated ones. At least at the monodromy level, nonisolated hypersurface singularities embed into isolated
ones, as shown by Yomdin and Lê for 1-dimensional singular locus and by Tibar in larger generality.
The last decade has seen a new increase of interest in nonisolated singularities and their applications. For singularities at
infinity, new classes of nonisolated singularities are treated with motivic Milnor fibre and Newton polyhedra techniques
(e.g. Takeuchi and Tibar). Fernandez de Bobadilla obtained recently equisingularity results by using also techniques from
isolated singularities. Over the last decade he also made further progress into classification of nonisolated hypersurface
germs by atacking the case of dimension 3 singular locus (with Marco-Buzunáriz).
Central tools in the study of the Milnor fibre and its monodromy are the vertical monodromy and the variation map
introduced by Siersma. Very recently they allowed Siersma and Tibar to study the topology of projective hypersurfaces with
1-dimensional singular locus. Another viewpoint, based on Griffiths cohomological techniques, has been taken by Hulek
and Kloosterman in the study of elliptic 3-folds.
Damon and Pike formulated in 2012 a generalization of the classical Milnor number, the ``singular Milnor number'', for
studying exceptional orbit varieties of representations of solvable linear algebraic groups. These varieties possess (often
non-isolated) determinantal singularities and turn out to be linear free divisors. The methods developped in their work also
allowed the explicit computation of the Euler characteristic of simple isolated determinantal singularities of size 2x3. Using
topological techniques these finer topological invariants were determined by Frühbis-Krüger and Zach very recently by

using a technique due to Siersma and Tibar; their method, in turn, link the isolated determinantial singularities to locally
complete intersection singularities which are not necessarily isolated – even if the original singularity was isolated.
The thesis project situates within this landscape which grows fast and aims to improve and extend some pieces of it with
methods evoked above and with new methods which will be developped during the time. In the last year 20020, new
general results have been establishes in (1); our project is nourished by these too.
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