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Description
Most information from far-away stars and galaxies reaches us as signals travelling at the speed of light. Null
Geometry provides a framework in the context of General Relativity for studying lightrays and, in particular,
the surfaces ruled by them from a mathematical perspective. We will begin with a brief introduction to
semi-Riemannian submanifold theory discussing concepts such as the second fundamental form and the mean
curvature of submanifolds of arbitrary codimension. We will then turn our attention to the main object of the
course: Null hypersurfaces embedded in an ambient Lorentzian manifold. We will first study the geometry of
such null hypersurfaces in general and then focus on the extrinsic geometry of spacelike codimension-2 surfaces
embedded in a given null hypersurface, where we will be particularly interested in the study of foliations of
null hypersurfaces by spacelike codimension-2 surfaces. In the end, we will discuss applications of this null
geometric framework in General Relativity such as the small sphere limit of quasi-local energies.

Requirements

Geometry in Physics or Differential Geometry

Useful, but not required: Mathematical Relativity
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Exam
There will be an oral exam in the lecture-free period conducted by Prof. Carla Cederbaum.

Contact: johannes.schirbort@student.uni-tuebingen.de, cederbaum@math.uni-tuebingen.de


