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Introductory remarks

A cosmological model is a particular solution of the gravitational field equations for the matter

filling the Universe. Gravitation is that universal force which acts between all matter and rules the dynamics of the whole Universe.

General relativity is the basic theory of the standard cosmology. However, it is not a quantum theory and recent developments in theoretical physics suggest that other possibilities exist to construct a theory that could replace Einstein's general relativity. Thus it is natural for practical cosmology to study rival theories.


As gravitation is the true phenomenon at large scales, cosmology is also an important test-bench for gravitation theories. It is important to develop alternative ideas about gravitation up to the level where rival theories give different predictions, leading to crucial observational tests. Usually, within a theory there are some undetermined parameters that may help one to solve arising problems, until a new powerful test appears. Only a lengthy process of testing alternative theoretical ideas will finally lead to a theory which explains the empirical facts by the smallest number of additional parameters.


The problem of gravitation quantization is linked to the nature of gravitational interaction. Indeed, if gravitation is geometrical in nature (a property of curved space), then one should develop methods of space-time quantization. But if gravitation is a force mediated by gravitons (quanta of a relativistic field), then one should find methods and new principles for overcoming the non-renormalizability. Space-time foam then should not exist. From the Practical Cosmology point of view it is important to discuss future astrophysical observations and space experiments which may distinguish between alternative approaches to the physical description of the gravitational interaction.

Nowadays the gravitation physics and cosmology are so closely related that a proper gravitation theory may solve simultaneously the problems of dark matter and dark energy in cosmology and the problem of the existence of horizons in locally observed astrophysical objects.


Subjects for discussions at session IV cover the following problems:
· Problem of the energy-momentum for the gravitational field

· General relativity and testing gravitation physics

· Alternative gravitation theories which allow crucial tests

· Compact relativistic objects for testing gravitation theories

· Gravitational waves as test of gravitation theories

