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Introductory remarks

The understanding of the cosmological constant  Л is one of the most outstanding topic in modern astronomy and physics. Though the cosmological constant is motivated mainly by observations on very large scales, in principle it may detected on every physical scale. Measuring local effects of  Л would be a fundamental confirmation of the detection of dark energy. Some tests of gravity theories, such as the periastron shift, geodesic precession, and the change in mean motion, may be applied to the Solar System in order to constrain the cosmological constant.

         Accurate measurements of Earth and Mars the perihelion shifts of the Earth and Mars have provided the tightest bounds on Л among the Solar System tests. The expected secular increase of the Astronomical Unit, as recently reported by Krasincky and Brumberg, allows also one to set the most stringent constraints on the cosmological constant and also to test various gravity theories which explain the observed cosmological acceleration without dark energy. Particularly, the effect of this secular increase of the Astronomical Unit allows us to test the highly popular Dvali-Gabadadze-Porrati multi-dimensional braneworld scenario.
The origin of dark matter is one of the central problems of astronomy and physics. The various pseudoscalar particles are perspective candidates for dark matter. The existence of weakly coupled light pseudoscalar particles may be tested by observations of the solar radiation especially in hard (X and gamma rays) electromagnetic waves. A new idea is to search for primordial quark nuggets among near-Earth asteroids. Primordial quark nuggets have been predicted to contain most of the baryonic number of the Universe. It has been suggested by J.E.Horvath to search for these nuggets in the asteroidal-mass range. Since the strange quark matter is expected to have a plasma frequency as high as 20 Mev, the bare quark surface would act as a perfect mirror to the incident solar light. As a result, one can expect that such a nugget looks like a larger normal asteroid but with an abnormal ratio between the visual and the infrared fluxes and without any emission and absorption lines. Another widely discussed phenomenon that may be related to the local distribution of dark matter is the abnormal additional acceleration of the cosmic Pioneer spacecraft.

General relativistic effects in astrophysical systems have been detected thanks to accurate astrometric observations. We may mention Mercury’s perihelion precession, the oblateness of the Solar disk, the relativistic light deflection, the lunar geodetic precession, and the Lense-Thirring precession among others. New astronomical issues that need be discussed include testing general relativity in the gravitational field of the Moon with special cosmic missions and the measurement of the deflection of light from Jupiter. Gravitoelectric and gravitomagnetic effects from the Moon and the satellites of the Solar System can be calculated and compared with the present-day orbit accuracy of modern missions.

At this conference we consider:

· Solar System for testing gravity and cosmology

· Dark matter and dark energy in stellar objects

· Influence of the cosmological vacuum on the stellar systems
· The evolution of the Earth 

