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Abstract. A large fraction of the stellar mass in galaxy clusters is thought to be contained
in the diffuse low surface brightness intracluster light (ICL). Being bound to the gravitational
potential of the cluster rather than any individual galaxy, the ICL contains much information
about the evolution of its host cluster and the interactions between the galaxies within. However
due its low surface brightness it is notoriously difficult to study. We present the first detection
and measurement of the flux contained in the ICL at z ∼ 1. We find that the fraction of the total
cluster light contained in the ICL may have increased by factors of 2–4 since z ∼ 1, in contrast to
recent findings for the lack of mass and scale size evolution found for brightest cluster galaxies.
Our results suggest that late time build-up in cluster cores may occur more through stripping
than merging and we discuss the implications of our results for hierarchical simulations.
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The central regions of galaxy clusters are usually dominated by a massive brightest
cluster galaxy (BCG), which generally sits at the centre of mass of the cluster; and a
diffuse, extended halo of intracluster light (ICL). The study of the ICL can reveal details
of the evolution histories and processes occurring within galaxy clusters. A significant
fraction of the total stellar mass and luminosity of galaxy clusters is thought to be
contained within the ICL, however since it has very low surface brightness it is often
difficult to detect. Using a sample of 6 X-ray selected clusters at 0.8 � z � 1.22 with
deep J-band imaging from HAWK-I on the VLT we have performed the first detection
and measurement of the ICL at high redshift. We detect the ICL down to a surface
brightness of μJ ∼23 mag/arcsec2 and, using a cautious but robust method, find it to
contain 1–4% of the total cluster light. When compared to nearby clusters, we find the
ICL to have grown by 2–4 times as a fraction of the total cluster light since z = 1.

We also examine the surface brightness profiles of the BCGs in our sample. We find that
up to 50% of the light from the BCG is outside of a 50 kpc radius, suggesting that when
measuring photospheric light from BCGs a significant fraction will be contaminated by
the ICL, therefore BCG masses measured observationally will include some contribution
from the ICL. Recent hierarchical simulations (e.g. De Lucia & Blaizot 2007) under-
predict the masses of BCGs at high redshift by as much as 50%, therefore we suggest
that the inclusion of the ICL in the mass budgets of simulated BCGs may ease this
discrepancy.

When considering recent results for the lack of scale size evolution of BCGs (in contrast
to the size growth seen for field ellipticals (see Stott et al. 2011), we suggest that evolution
and interactions in the central regions of clusters may involve stripping rather than
merging causing the ICL to be built up while the BCG remains relatively unchanged
(Burke et al. 2012).
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