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Poisson Geometry and Normal Forms:
A Guided Tour through Examples
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This minicourse aims to cover basic material in Poisson Geometry with a special focus on examples.
There are no special prerequisites to follow this minicourse except for basic differential geometry.

Poisson manifolds constitute a natural generalization of Symplectic manifolds. Many problems
in mechanics turn out to be naturally formulated in the Poisson language. In contrast to symplectic
manifolds where there are no local invariants (Darboux), Poisson manifolds do present local invariants.
The aim of the minicourse is to present an introduction to Poisson Geometry and the study of normal
forms (how the structures look like locally). We also plan to explain some of the problems considered
in their semilocal and global study and introduce the study of symmetries (group actions) in these
manifolds. We will end up the minicourse presenting an application of the study of group actions to
integrable systems (stressing the particular case of b-Poisson manifolds). The minicourse will consist
of 5 sessions.

i.) Lecture 1: Motivation, definition and examples.
ii.) Lecture 2: Local Poisson Geometry: Splitting theorem and normal forms.
i11.) Lecture 3: Going global: Poisson cohomology: Examples.

iv.) Lectures 4 and 5: An application: Integrable Systems and Hamiltonian actions. The case of
b-Poisson manifolds.
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