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10.

Theory of Gravitation, Relativistic Astrophysics and
Cosmology

(Ph. D. admission syllabus)

Physical and mathematical foundations of General Relativity: the Equivalence
Principle, Riemannian geometry, the Einstein field equations, geodesic motion,
the equation of geodesic deviation, and their relation to Newtonian gravity and
tidal forces.

Spherically symmetric gravity: Schwarzschild spacetime, the event horizon, the
concept of a black hole, Birkhoff’s theorem.

Observational evidence for General Relativity: the Pound-Rebka experiment, the
precession of planetary orbits, and the deflection of light by the Sun.
Gravitational lensing: strong and weak lensing, observational aspects.
Relativistic stellar solutions, the relativistic equation of hydrostatic equilibrium.
Black hole formation from stellar evolution: the Oppenheimer-Snyder collapse.
Rotating black holes, results from the Event Horizon Telescope.

The theoretical characteristics of the Standard Cosmological Model, cosmological
observations.

Gravitational radiation in the weak-field regime: the wave equation and
polarizations.

Indirect and direct detection of gravitational waves: results from LIGO-Virgo-
KAGRA and planned detectors.
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