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ABSTRACT

The N-body problem describes the motion of IV particles which move according
to Newton’s equations of motion under the influence of an external or self-induced
force. The difficulty in the mathematical study of these systems relies in the huge
number of particles; however Kinetic Theory is not interested in the detailed anal-
ysis of the motion of each particle, but in the collective behaviour of the system.
The idea is to use a statistical description of the many particle system given by a
distribution function f in the phase space. In this talk, we will focus on the Vlasov-
Poisson system, which models, for instance, the evolution of stars in a galaxy or
charged particles in a plasma, in the case collisions are rare (therefore negligible)
and the only force is induced by the system itself. We will give an overview on some
results concerning existence and uniqueness of solutions to the Vlasov-Poisson sys-
tem (each result assumes different hypotheses on the initial density), explaining
one of the main difficulties of this problem, which is the control on large velocities.
In our work, which is based on some adaptation of the ODE theory developed by
Bohun-Bouchut-Crippa, this difficulty reflects in the necessity of some control on
the superlevels of the ”Lagrangian flows”.



