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The Content of the Cosmology Course
October 2004 - January 2005; Charles University

Attila Mészaros,
Charles University, Prague, Czech Republic

Historical Survey up to the End of XIX. Century:

The role of G.Bruno and [.Newton; the Newtonian Universe-madel; the
Olbers paradoxon; the methods of the astronomical observations up to the
end of XIX. century; the anisotropic and inhomogeneous distribution of the
stars; rejection of the Newtonian Universe-model.

The Main Ideas of the General Relativity:

The interval and the metric tensor; covariant and contravariant tensors;
the covariant derivative; Christoffel-symbols; Riemann-tensor, Ricci-tensor,
Ricei-scalar, Einstein-tensor; the energy-momentum-tensor; Einstein-equa-
tions with and without the cosmological constant.

The Maximally Symmetrical Spaces:

The definition of the maximally symmetrical N-dimensional spaces; the
Killing-vectors; the connection between the metric tensor and the Riemann-
tensor; the connection between the metric tensor and the Ricci-tensor; the
constant Ricei-scalar; the forms of the scalars, vectors and tensors.

Maximally symmetrical three-dimensional spaces; the form of the metric
tensor; Bolyai-Lobatchevskiy space, Euclidean space, closed three-dimensional
sphere; x and r radial coordinates.

Maximally symmetrical space-time; de Sitter, anti-de Sitter and Min-
kowski metric; the form of the metric tensor; theoretical and observational
arguments againts these Universe-models; rejection of the steady-state model.

The Friedmann-Robertson-Walker Metric:

The N-dimensional space with a maximally symmetrical M-dimensional
subspace (M < N); the forms of the metric tensor, scalar, vector and of the
energie-momentum-tensor; the conformal time; the comoving space coordi-
nates; the expansion-function; the cosmological principle.
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The Friedmann-Robertson-Walker Models:

The definition of the redshift; proper-, proper-motion- and luminozity-
distance; the Hubble-parameter; the deceleration parameter; the relation
between the visual magnitudes and the redshift.

Einstein-equations; Friedmann-equation; the state equation; the solutions
for the expansion-function; Universe-models dominated by non-relativistic
and relativististic matter.

The critical density and its relation to the Hubble-parameter; the -
parameters; horizon; the solution of the Olbers-paradoxon; the connection
between the luminosity-distance and the redshift.

Universe models with cosmological constant; Einstein-Model; the age of
the Universe; the connection between the deceleration-parameter and the
(l-parameters.

The Results of the Observations from the XX. Century:

The Hubble-relation; isotropy and homogeneity of the distribution of the
galaxies and quasars; the observed values of the Q-parameters and of the
Hubble-parameter; the observed value of the cosmological constant; cosmic
microwave background radiation;

The Past of the Universe:

Matter dominated era; radiation dominated era; recombination.

LITERATURE

S. Weinberg: Gravitation and Cosmology, J.Wiley, New York, 1972.
J.N. Islam: An introduction to mathematical cosmology, Cambridge Uni-

versity Press, 1992.

P.J.E. Peebles: Principles of Physical Cosmology, Princeton University

Press, Princeton, 1993.

J.A. Peacock: Cosmological Physics, Cambridge University Press, 1999.
L. Bergstréom & A. Goobar: Cosmology and Particle Physics, Springer,

2003
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