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Description
In this course we will study some important geometric inequalities applying to initial data sets for Einstein’s
equation. We will focus our attention on axisymmetric metrics, by taking advantage of the additional symmetry
to provide a simple proof of the positive mass theorem. If time and interest allow, we may also cover the more
general positive mass theorem, and the Penrose inequality.

We will also study angular momentum, a phenomenon which is straightforward to define in axisymmetry, but
is not well understood in full generality. In particular, we look at an elaboration of the positive mass theorem:
the mass-angular momentum-inequality, and the charge-angular momentum- mass-inequality. We will also
study the area-charge-angular momentum-inequality, an example of the analogy between the properties of
blackholes and thermodynamical quantities.

Requirements
Geometry in Physics and Mathematical Relativity or some other course that includes differential geometry,
especially containing some submanifold theory. Familiarity with partial differential equations is welcome,
though not necessary.
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