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Abstract. We describe here an ongoing study of galaxy cluster CL0024 (z = 0:39). The
survey combinesHubble SpaceTelescope WFPC2 and STIS imaging out to unprecedented large
radii (� 5 Mpc) with an extensive spectroscopic follow-up program (at the CFHT, Palomar
200" and Keck Telescopes). The former provides galaxy morphology and the dark matter pro�le
via weak lensing, while the latter provides dynamical and stellar populations properties of the
galaxies.

1 In tro duction

Dark matter plays a central role in galaxy evolution, determining the collapseof initial structures and
the rate and type of interactions among galaxies. It is therefore of paramount importance to study
galaxy evolution in the context of dark matter evolution.

So far, observational studies of clusters of galaxiesat intermediate and high redshifts (where the
evolutionary activit y should be clearest) have mostly concentrated on the interplay of the baryonic
constituents of clusters (galaxies, intracluster gas and stars; e.g. [1]). In particular, morphological
studies of intermediate and high redshift clusters have been focussingon their central regions (e.g.
[2, 3]), due to the needof the Hubble SpaceTelescope and the small �eld of view of its imagers. For
thesereasons,little is known of the properties of the infalling population of galaxiesat large radii and
of how the distribution of cluster dark matter and its interaction with the galaxies' halos a�ects their
evolution as they are accretedfrom the surrounding �eld.

2 A wide-�eld surv ey

In order to addressthese issueswe have decided to focus our attention on a single cluster, 0024 at
z = 0:39, and obtain wide-�eld HST imaging, and extensive spectroscopiccoverage. The target cluster
is very well suited for this study becausethe redshift is high enough that the galaxy population is
signi�can tly evolved with respect to local samples, and, at the same time, extensive imaging and
spectroscopicfollow-up can be obtained with a reasonableinvestment of telescope time.

The �rst key feature is a wide-�eld HST imaging survey, that provides galaxy morphology and
shear mapping out to � 15'� 5Mpc from the cluster center. As of June 2001, 22 of the 38 planned
WFPC2/STIS pointings have been observed (seeFigure 1). The depth of the WFPC2 pointings (2
orbits each) allows morphological classi�cation to be performed down to I� 22:5. In addition, the
center of the cluster was covered with a deeper exposure by the MORPHS collaboration, providing
morphological information down to I= 23 [2]. Based on the morphological classi�cation performed
on the 22 available �elds we estimate to collect a sample of � 1600objects with morphological type
(� 400 E/S0 � 600S), in addition to the � 250 already observed in the MORPHS �eld. The shear
�eld has beensuccessfullydetected out to � 15'� 5Mpc.

In the outer �elds (more than 1-2 Mpc distant from the cluster center) the excessof galaxiesper
WFPC2 �eld (to I� 22:5) with respect to the background is within the observed 
uctuations in the
�eld counts [4]. Therefore, in order to identify membersat large radii, we are carrying out an extensive
redshift survey. As of June 2001,redshifts for 718objects are available [5, 6, 7, 8], including 334cluster



Figure 1: Left: status of the survey as of June 2001;the WFPC2 footprin ts of the observed �elds are
shown together with the avalaible redshifts (open circles). Righ t: Example of a WF chip at � 1 Mpc
from the cluster center.

members; additional observations are scheduled for Autumn 2001, using the Palomar 200" and the
W. M. Keck Telescope (seeexample in Figure 1).

The third key feature of this survey is deepspectroscopicfollow-up with LRIS on the Keck Tele-
scope (and possibly with DEIMOS in the near future), aimed at measuring for a large set of cluster
galaxiesi) stellar populations properties and ii) dynamical masses.

With this dataset we will be able to determine the evolution of galaxies of known massas they
infall on a known cluster potential. Sensitive stellar population diagnosticswill be applied to measure
radial trends in ageand chemical composition to investigatethe physical processesthat are believed to
transform late-type galaxiesinto early-type galaxiesand the timescalesof star formation suppression
during the infall [9, 10]. By combining massmeasurements with galaxy-galaxy lensing statistics we
will investigate the halo stripping timescales.
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