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Study of geometric structures of singularities and manifolds based on polyhedra
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Wirtinger abalone

We studied 3- and 4-dimensional manifolds and singular plane curves by using
2-dimensional polyhedra such as flow spines and shadows. Flow spines are related to contact

structures on 3-dimensional manifolds, and shadows are related to plane curves and line
arrangements. We showed that a presentation of the fundamental group of a plane curve singularity
can be obtained from a real morsification of the singularity by doubling the real curve on the
2-dimensional plane and making it to be a shadow in a suitable way. This is a generalization of the
Wirtinger presentation of the fundamental group of a knot complement. In the study of flow spines
and contact structures, we focused on the abalone and studied its transversality with Seifert
fibrations. We also studied atypical fibers of polynomial maps, called singularities at infinity,
and circle actions on the 4-dimensional sphere.
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