                         RELATIVISTIC ASTROPHYSICS AND COSMOLOGY

Educational-Scientific Institute of Gravitation and Cosmology

Obligatory course for 5th and 6th course students. Lectures:  48 h.

Aim

Basic theoretical &relativistic astrophysics, observational & theoretical cosmology.

Theme 1. Theory of radiation transfer in stellar atmospheres

Radiation transport in continuous and discrete spectrum. Schwarzschild-Schuster and Eddington methods. The lines of mergence in coherent dispresion and local thermodynamical equilibrium.

Theme 2. Gaseous clouds

Luminescence of gas nebulae. Radiation and mergence in three-level system. Ionization of gas nebulae. Excitation of nebulae atoms.

Theme 3. Background radiations

Cosmic electromagnetic background radiation. Astrophysics of cosmic rays. Heat & non-heat radiation. Synchrotron & reverse Compton mechanism.  

Theme 4. Final stages of star evolution

Theoretical and observational distribution of stars masses in final stage of their evolution. Equilibrium of degenerated electron gas of white dwarfs and degenerated neutron gas of neutron stars. Chandrasekhar and Oppenheimer-Volkov limits. Generation conditions for black holes.

Theme 5. Intergalactical astronomy

Hierarchy of astronomical objects: stars, stellar clusters, galaxies, groups of galaxies,  galactic clusters, large-scale structure. Dark matter & dark energy. Classification of galaxies. Metagalaxy.

Theme 6. Gravitational waves

Gravitational field energy. Pseudotensor. Electrodynamic analogy. Einstein relation for intensity of gravitational waves radiation. Gravitational waves's sources

Theme 7. Cosmology

Homogeneous isotropic cosmological models. Friedmann and DeSitter metrics. Observational cosmology. Cosmological scenarios. Physical cosmology. Phantom matter. Big Bang and Big Bounce. Anisotropic cosmological models. Raychaudhuri equation. Problem of rotation in astronomy.
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