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We discuss the evolution of clustering of galaxies back ta zF2r that purpose we use the
VIMOS-VLT Deep Survey (VVDS) data. We analyze the evolutafrthe projected two-point
correlation function for the global galaxy population awod particular galaxy classes, with dif-
ferent intrinsic luminosities, spectral types, colors atiter properties. For the brightest galaxies
(with L>L*), for instance, the shape of the correlation ftina deviated from the power-law much
more strongly at z 1 than it is observed now. This finding caimtezpreted e.g. in the framework
of Halo Occupation Distribution models (HODs) and impliesignificant change in the way lu-
minous galaxies traced dark-matter halos at z 1 with regpaubw. Our observations represent
an important constraint for models trying to reproduce ti@wgion of galaxy clustering.
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1. VIMOS-VLT Deep Survey asa probe of the evolution of the large scale structure

According to the paradigm of the gravitational instabilityeory, galaxies formed and evolved
inside dark matter halos. These haloes originated from ! gluctuations in the primordial,
almost homogeneous distribution of matter. Then they weseigg and merging under the effect
of gravity, to form the skeleton of large scale structuresolvserve today. Processes of formation
and evolution of galaxies are most clearly related to ttegation in the underlying dark matter
distribution. However, it is still a matter of debate howfeient types of galaxies evolved, how big
were the roles of the initial conditions and local enviromtnia their evolution (so called "nature vs
nature” problem). Answering this question is of an extrempdrtance now: if we can understand
how evolution of galaxies was related to their position ia ttark matter structures, we can use
galaxies as tracers of the underlying dark matter field muokhersecurely. Thus, understanding
the evolution of galaxy clustering may be the key to understhe evolution of the Universe itself.

A unique opportunity to study the evolution of the galaxystéring has opened with the ad-
vent of deep spectroscopic galaxy surveys. Here we prdseselected results from the VIMOS-
VLT Deep Survey (VVDS), [Le Féevre et al., 2005a)]. VVDS stdrtabservations in 2002. In the
present moment, the data consist of three cataloguesisgsekented here are mainly based on
the VVDS-Deep, which contains 11 564 spectra of celestigatb, strictly selected in magnitude
in the range 16 < Iag < 24, from a complete deep photometric survey, without angrcedlec-
tion [Le Févre et al., 2005a]. The other two data sets arergeig32 734 spectra) and less deep
(175 < lag < 22) VVDS-Wide [Garilli et al., 2008] and now on-going mucheger (ag < 22.75)
VVDS-Ultra Deep. The data from VVDS-Deep and VVDS-Wide amvnall open to public
([http://cencos.oamp.fr/]).

VVDS-Deep data contain 10 518 spectra of galaxies with nredsspectroscopic redshifts up
to z~ 5 with a confidence level above 80%. Even now, when the ney¢gmaiming to measure
a large amount of galaxy spectra in the same redshift ranmgebeing developed, VVDS-Deep
remains one of the best data sets available to investigatgataxy clustering in a broad range of
time. Here we describe our results on the evolution of thetehing properties of galaxies and, in
particular, its dependence on galaxy luminosities andbstelasses.

2. Galaxies: clustering of massand light

The simplest measure of galaxy clustering is given by thei@tgspatial correlation function
& (rp, ) (where the separation vector of a pair of galaxies is syt iwo componentsm andr,
respectively parallel and perpendicular to the line of §igho recover the real-space correlation
function and get rid of distortions due to peculiar motiohgalaxies, we compute the projection
of &(rp, ) along the line of sightwy(rp). The best power-law fit tav,(r,) gives us it slopey,
and the correlation lengtty [Pollo et al., 2005].

Trying to compare similar galaxies at different epochs, waenan attempt to select them
according to intrinsic properties: absolute luminosiaes stellar masses.

The luminosity dependence of galaxy clustering-atl is very different from what is observed
in the local universe [Pollo et al., 2006]. Fainter galaxaes much less clustered than their local
counterparts while the most luminous ones are practicalsttangly clustered as today. However,
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the scale dependence of their clustering is different: wseple a change in the shapevgf(ry),
which increasingly deviates from a power-law for the moshihous samples, demonstrating a
strong upturn on smalk{ 1 — 2 h~1 Mpc) scales (see the left panel of Figure 1).
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Figure 1: Left panel: projected correlation functievy(rp) for the most luminous galaxies at- 1 shows a
clear deviation from a power-law, with a strong upturn ondheallest scales. Right panel: This behaviour
can be interpreted using the HOD models\pfrp).

This behaviour can be interpreted in terms of the halo odeupdistribution (HOD) model
which fully describes the bias in the galaxy distributiortwiespect to the underlying dark matter.
In the right panel of Figure 1 we present a fit of the HOD modeliodata, using a model originally
proposed in [Tinker et al., 2005]. The model not only fits whi data but also provides us with
interesting information regarding the dark matter halosting VVDS galaxies. An average mass
of the dark matter halo seems to rise consistently with tlezaae brightness of the sample. In
case of fainter samples we tend to observe typically just omatral galaxy per halo, while for the
brightest galaxies this number jumps suddenly to almost Wiais means that in the latter case we
typically start seeing a second bright satellite per halo.

This excess of close luminous galaxy pairs at small scalghtmeflect a difference in the
clustering of mass betweean~ 1 and now. However, it may be also related to some evolutjonar
phenomena, e.g. to an enhanced galaxy formation in close atathis epoch. The clustering of
galaxies selected according to their stellar mass shoviggilaxies containing the most stellar
mass are also more strongly clustered, with a particulaameggment at smalk{ 1 —2 h~! Mpc)
scales [Meneux et al., 2007]. The observed effect, howévéess strongly pronounced than for
the case of the most luminous galaxies.

The answer may lay in the fact that although the most lumim@laxies generally have larger
stellar masses, a significant number also have relativelystellar masses (see the left panel of
Figure 2). As can be seen in the right panel of Figure 2, theepied correlation function of these
luminous galaxies with low stellar mass displays a complet& of close pairs. All the strong
signal in the correlation function of luminous galaxies ba small scales comes from pairs of two
massive and of one massive and one low-mass galaxy. A likglhaeation of this phenomenon is
that these low-mass bright galaxies are mostly satellitexggs of more massive central galaxies
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Figure 2: Left panel: distribution of the values of galaxy stellar ses in different ranges of absolute
luminosities for VVDS galaxies a ~ 1 (increasing masses from left to right). Right panel: ptgd
correlation functionwp(rp) for luminous Mg > 21) galaxies with low and high stellar mass. Note a complete
lack of close pairs for low-mass luminous galaxies.

of the dark matter halos and that their high luminosity iated to some intergalactic interactions
inside the halo. This finding may be interpreted then as ateede for the existence of a population
of low-mass bright satellite galaxieszat 1 present in the most massive galaxy halos, which is not
observed today. This is in a perfect agreement with the tegivlen by the HOD model presented
here and suggests a significant environmental dependetive @folution of the galaxy luminosity.
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