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Course description

Exact solutions of the Einstein’s field equations such as the classical Godel Universe or also
Exact Gravitational Waves are particular models of Lorentzian manifolds, while trajectories of
free falling particles or of light rays can be described as geodesics in the chosen spacetime.
Hence, investigating the geometric properties of a spacetime are interesting from both the
physical and the mathematical viewpoint.

So, the aim of this course is, firstly, introducing the basic topics on semi-Riemannian Geometry
pointing out the main differences between Riemannian and Lorentzian manifolds. Then, by
means of suitable variational principles and by using some abstract existence theorems for
critical points of C! functionals in Banach spaces, we look for geodesics in some “good”
spacetimes. In particular, we study the geodesic connectedness of some families of Lorentzian
manifolds and outline some existence results for timelike and lightlike geodesics in stationary
spacetimes. Moreover, we highlight some results on Goéde-type spacetimes and on
Gravitational Waves.
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Exam Modality
Paper presentation: students present the content of one paper suggested by the teacher. No
groups are allowed.
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