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III Clusters of galaxies are the largest gravitationally bound structures in 

the Universe. They include from several dozens to as many as a few 

thousands of galaxies, and reveal themselves as the most luminous 

sources in optical, X-ray, and SZ observations. Mass function of the 

clusters and its evolution is a sensitive probe of large-scale structure 

formation and evolution in the Universe and can be used to measure 

cosmological parameters such as Om' normalization and spectrum of 

primordial density fluctuations, non-Gaussianity and growth 

parameters. Determination of the parameters with the clusters is 

important, because it is independent from other methods, like eMS 

• and supernovae studies, and provide orthogonal contours. This 

I however requires reliable and precise modeling for a quantitative 

description of the non-linear hierarchical growth of the clusters. 

Present state of the art modeling is achieved in hydrodynamical 

numerical simulations. 
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IIII 

The Millennium Gas Simulation is a resimulation of the original Millennium, a high­
resolution, dark-matter-only simulation of a sooh-1 Mpc volume. The simulations 
were run with GADGET-2, treating the gas dynamics with smoothed particle 
hydrodynamics (SPH). The MGS use the initial conditions of the Millennium 
simulation, with S * 108 dark matter particles, each of mass 1.42 * 1010 h-1 Me, and S * 
108 SPH gas particles, each of mass 3.12 * 109 h-1 Me, resulting in a mass resolution 
about 20 times coarser than the original Millennium N-body simulation. The 
gravitational softening length is 2Sh-1 kpc. The cosmological parameters match the 
original: Om = 1-0" = 0.2S, 0b = 0.04S, h = 0.73, and 0"8 = o.g. While some differences 
between the simulations are expected due to the difference in mass resolution and 
gravitational softening length, verify the positions of dark matter halos to within soh-1 

• kpc between the original Millennium and the MGS. The value of 0"8 is higher than the 
I currently favored value, but we do not expect it to affect the results of this study. 

References: Springel, V. et al. 200S, Nature, 43S, 629 (Millenium)i Springel, V. 200S, 
MNRAS, 364, 110S (GADGET-2)i Hartley at el. 2008, MNRAS, 386, 201S (MGS)i Stanek 
et al. 2010, Astrophysical Journal, 71S, 1s08 (MGS) 
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