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Description

The main goal of this course is to gain a working understanding of some classic and current research topics
in mathematical relativity.

We will be mainly interested in studying the geometry of initial data sets for the Einstein Equations, i.e.,
spacelike slices of spacetimes satisfying certain physical assumptions. Mathematically, they correspond to
Riemannian manifolds with geometric constraints.

The course will start with a careful review the geometric constraints to be imposed on an initial data set
and the concept of total mass. Then we will study the main ideas behind the proofs of the positive mass
theorem and the Riemannian Penrose inequality. After this, some selected topics about graphical initial data
sets, quasi-local mass notions, and explicit initial data set construction will be covered.

Requirements

Geometry in Physics and Mathematical Relativity or some other course containing some submanifolds theory.
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Exam

Each student will be asked to explain solutions to relevant homework exercises during the exercise sessions
(these will be timely assigned). To be admitted to the exam (written or oral depending on the size of the
class), you will need to have presented at least three exercises at a satisfactory level.



