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Course description

Connections on vector bundles and principal bundles play a central role in differential
geometry. In particular, there is a strict relation between the holonomy group of a connection
and the curvature, as stated by the Ambrose-Singer theorem. For a simply connected
irreducible Riemannian symmetric space G/K the holonomy group of the Levi-Civita
connection coincides with the isotropy subgroup K. In the non-symmetric case the possible
holonomy groups were classified by Berger.

The aim of the course is to introduce the fundamental notions of connection, torsion,
curvature and holonomy, with particular attention to Riemannian manifolds. Different types of
metric connections with torsion (connections of Cartan type, vectorial type and connections
with totally skew-symmetric torsion) will be studied, providing explicit examples of
connections adapted to special geometric structures. An introduction to calibrated
geometries will be given, owing to the natural fact that Riemannian manifolds with reduced
holonomy usually are endowed with one or more calibrations.
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Credits and Hours

3 credits of lectures for a total of 24 hours divided in:
e 16 hours - Giulia Dileo
e 8 hours - Amedeo Altavilla
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Exam Modality
Seminar on a topic or a paper related to the contents of the course.
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