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We present a study of the formation and evolution mechanisms of the brightest cluster galaxies (BCGs) over cosmic time. By
comparing high-z (z~0.9) massive galaxies in clusters and groups of the Cl1604 supercluster with those in local clusters (z~ 0), we
noticed striking differences in the morphologies and structural parameters of these galaxies. This sample, coupled with the results
of numerical simulations and semi-analytic models, allows us to directly infer the mechanisms that shape and evolve BCGs over the
past ~7 Gyrs.

INTRODUCTION

In the last years, several works have analyzed the brightest cluster galaxies (BCGs) and the most massive cluster galaxies (MMCGs) in galaxy clusters up to moderate redshift (z~ 0.6, Ascaso et al. 2011; z~0.25,
Bernardi 2009) or for limited samples (Nelson et al. 2002, Vikram et al. 2010), finding interesting indicators for other evolutionary mechanisms other than major merging. In this work, we consider the BCGs and
MMCGs in the z~ 0.9 supercluster CL1604, which contains clusters and groups ranging a wide range in mass, and searched for low-redshift counterpart in the SDSS. We noticed striking differences in their
luminosity and mass gaps between the BCG and the next brightest galaxy/the MMCG and the next most massive cluster galaxy between both samples. This gap was nonexistent in many of the cases at z~ 0.9,
while is really remarkable at low redshift. Additionally, the BCG/MMCGs at high redshift were, in many cases, either late-type galaxies or were bluer than the red-sequence, in stark contrast to what we observe in
the low-redshift SDSS clusters. We are analyzing these samples in order to constrain evolutionary scenarios as a function of cluster mass and redshift. We will complement our observational findings with
numerical and semi-analytic simulations.
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POSSIBLE EVOLUTIONARY SCENARIOS

The whole observational analysis explained above, together with the stellar mass distribution analysis, will provide the
empirical basis to constrain any evolutionary scenario.
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To do so, we will use the semi-analytical simulations by De Lucia & Blaizot (2007) to track the mass growth of the BCGs
during the past 7 Gyrs and compare to our results. We will discuss the possible scenarios for these galaxies to form and
evolve such as major merger, minor merger, adiabatic contraction or others. The results are still open-ended.
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