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Syllabus
General relativity:

* Differential geometry: metric, vector, tensor, differential forms, manifold, connections,
curvature, geodesic, tetrads, Lie derivatives, isometries and Killing vectors.

+ Gravitation: the principle of equivalence, Einstein’ s equation, Hilbert-Einstein action.

* Exact solutions: Minkowski, de Sitter, anti-de Sitter spacetimes, and black hole solutions.

* Causal structure.

Quantum field theory:

* Classical field theory: Lagrangian and Hamiltonian formalism, Noether’s theorem.

* Quantization: canonical quantization and path integrals.

* Fermions: representations of Poincare group, Dirac equation.

*  S-matrix: LSZ reduction, Feymann propagator, Feymann rules, normal ordering, Wick * s
theorem, the optical theorem, locality.

* Renormalization: regularization and cutoff, counter terms, renormalization group.
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