
Galaxies at High Redshift and Their Evolution Over
Cosmic Time
Proceedings IAU Symposium No. 319, 2015
S. Kaviraj, ed.

c© International Astronomical Union 2016
doi:10.1017/S1743921315010339

Characterizing the galaxy populations within
different environments in the RCS2319

supercluster

Anna Delahaye and Tracy Webb
Department of Physics, McGill University,

3600 rue University, H3A 2T8, Montreal Quebec, Canada
email: delahaye@physics.mcgill.ca

Abstract. We present the results of a multi-wavelength photometric study of the high redshift
supercluster RCS2319+00. RCS2319+00 is a high-redshift (z ∼ 0.9) supercluster comprising
three spectroscopically confrmed cluster cores discovered in the Red Sequence Cluster Survey
(RCS) (Gladders & Yee 2005). Core proximities and merger rates estimate coalescence into a
1015M� cluster by z ∼ 0.5 (Gilbank et al. 2008). Spectroscopic studies of the system have
revealed over 300 supercluster members located in the cores and several infalling groups (Faloon
et al. 2013). RCS2319 presents a diverse range of dynamical systems and densities making it an
ideal laboratory in which to study the effects of environment on galaxy properties.

Imaging in optical and near infrared (griz′ from MegaCam, JKs from WIRCam, both at
CFHT), as well as 3.6 μm and 4.5μm from IRAC have enabled the assembly of a large photo-
metric catalogue. Coupled with an extensive spectroscopic survey (Faloon et al. 2013) providing
nearly 2400 redshifts across the field, photometric redshifts were determined using the template
fitting code EAZY (Brammer et al. 2008). Nearly 80 000 photometric redshifts were measured
providing a sample of nearly 3000 cluster members.

To investigate effects of global environment, analysis was done utilizing a friend-of-friends
group finding algorithm identifying several large and small infalling groups along with the three
cluster cores. The cores are found to be dominated by massive, red galaxies and the field galaxies
are populated by low mass, blue galaxies, as is the case in the local universe. Interestingly, the
large groups exhibit intermediate properties between field and core populations, suggesting
possible pre-processing as they are being accreted into the core halos.

Relative fifth-nearest neighbour overdensity, log(1 + δ5 ), is used as a proxy for local envi-
ronment to investigate environmental dependence on galaxy colour. While there is an overall
dependence of colour on local density, when controlled for stellar mass the dependence largely
disappears. Indeed, galaxy mass is the dominant factor in determining colour, with local density
a secondary effect only noticeable in lower mass galaxies at the 3 σ level for both colour and
red fraction.

RCS2319+00 presents a rare opportunity to probe many different densities and environments
all located within the same object. We’re able to investigate how galaxy evolution is affected by
the environment, from field galaxies to infalling to groups to dense cluster cores, as well as the
different density regions within each environment.
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