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A black hole is a region of space-time that is causally disconnected from the rest of the Universe.
The study of black holes reveals many surprising and beautiful properties, and has profound
consequences for quantum theory. The following topics will be discussed:

1. Upper mass limit for relativistic stars. Schwarzschild black hole. Gravitational collapse.

2. The initial value problem, strong cosmic censorship.

3. Causal structure, null geodesic congruences, Penrose singularity theorem.

4. Penrose diagrams, asymptotic flatness, weak cosmic censorship.

5. Reissner-Nordstrom and Kerr black holes.

6. Energy, angular momentum and charge in curved spacetime.

7. The laws of black hole mechanics. The analogy with laws of thermodynamics.

8. Quantum field theory in curved spacetime. The Hawking effect and its implications.

Pre-requisites

Familiarity with the Michaelmas term courses General Relativity and Quantum Field Theory is
essential.
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Additional support

Four examples sheets will be distributed during the course. Four examples classes will be held
to discuss these. A revision class will be held in the Easter term.
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