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ABSTRACT: We will introduce the notions of singular contact and symplectic manifolds where the associated 
contact and symplectic forms have singularities fulfilling some transversality conditions and give a quick 
overview of the theory. Singular symplectic and contact structures appear naturally in several examples in 
Celestial mechanics (see joint works with Amadeu Delshams) and Fluid Dynamics (see joint work with Robert 
Cardona and Daniel Peralta-Salas).

A special emphasis will be given to the singular counterpart of two "hot" topics in Symplectic and Contact 
Topology: That of existence of a (singular) symplectic or contact structure on a prescribed smooth manifold and 
the study of periodic orbits which is naturally motivated by many problems in Celestial mechanics such as the 
restricted 3-body problem where singular symplectic reincarnations appear as $b^3$-symplectic structures due 
to classical regularization techniques (McGehee).

In order to tackle these problems in our singular symplectic and contact category we will present some 
singularization and desingularization techniques that allow us to address some of these questions successfully. 
In particular we will prove existence of singular contact structures on "formal" (or almost contact) contact 
manifolds as shown by recent theorems of Casals-Presas-Pancholi and, more generally, 
Borman-Eliashberg-Murphy. To spice the talk a bit we will finish it  by showing a counterexample to the Weinstein 
conjecture on the existence of periodic orbits of the Reeb vector field in the singular set-up. This counterexample 
is obtained using Oms' plugs by allowing singularities on the periodic orbit. This counterexample opens the door 
to an exciting brave new world which we are eager to explore: Can these solutions be accepted as "periodic 
orbits" in the singular context and thus can Weinstein's conjecture  be reformulated in those terms? Do we have 
a Floer complex whose critical points correspond to  periodic orbits with marked singular points?

This talk is based on joint works with Victor Guillemin and Jonathan Weitsman and with Cédric Oms. 
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