
2018Publication Year

2020-10-28T10:32:46ZAcceptance in OA@INAF

The GALEX Ultraviolet Virgo Cluster Survey (GUViCS). VII. Brightest cluster galaxy 
UV upturn and the FUV-NUV color up to redshift 0.35

Title

Boissier, S.; CUCCIATI, Olga; Boselli, A.; Mei, S.; Ferrarese, L.Authors

10.1051/0004-6361/201731795DOI

http://hdl.handle.net/20.500.12386/28039Handle

ASTRONOMY & ASTROPHYSICSJournal

611Number



ar
X

iv
:1

80
1.

00
98

5v
1 

 [a
st

ro
-p

h.
G

A
]  

3 
Ja

n 
20

18
Astronomy& Astrophysicsmanuscript no. sambcg c ESO 2018
January 4, 2018

The GALEX Ultraviolet Virgo Cluster Survey (GUViCS). VII.:

BCG UV upturn and the FUV-NUV color up to redshift 0.35 ?

S. Boissier1, O. Cucciati2, A. Boselli1, S. Mei3; 4; 5, and L. Ferrarese6

1 Aix Marseille Univ, CNRS, LAM, Laboratoire d'Astrophysique de Marseille, Marseille, France
(e-mail:samuel.boissier@lam.fr )

2 INAF - Osservatorio Astronomico di Bologna, via Gobetti 93/3, 40129 Bologna, Italy
3 LERMA, Observatoire de Paris, PSL Research University, CNRS, Sorbonne Universités, UPMC Univ. Paris 06, F-75014 Paris,

France
4 Université Paris Denis Diderot, Université Paris SorbonneCité, 75205 Paris Cedex 13, France
5 Jet Propulsion Laboratory, California Institute of Technology, Cahill Center for Astronomy & Astrophysics, Pasadena, California,

USA
6 National Research Council of Canada, Herzberg Astronomy and Astrophysics Program, 5071 West Saanich Road, Victoria, BC,

V9E 2E7, Canada

2017

ABSTRACT

Context. At low redshift, early-type galaxies often exhibit a rising�ux with decreasing wavelength in the 1000-2500 Å range, called
“UV upturn”. The origin of this phenomenon is debated, and its evolution with redshift is poorly constrained. The observed GALEX
FUV-NUV color can be used to probe the UV upturn approximately to redshift 0.5.
Aims. We provide constraints on the existence of the UV upturn up toredshift� 0.4 in the brightest cluster galaxies (BCG) located
behind the Virgo cluster, using data from the GUViCS survey.
Methods. We estimate the GALEX far-UV (FUV) and near-UV (NUV) observed magnitudes for BCGs from the maxBCG catalog
in the GUViCS �elds. We increase the number of nonlocal galaxies identi�ed as BCGs with GALEX photometry from a few tens of
galaxies to 166 (64 when restricting this sample to relatively small error bars). We also estimate a central color withina 20 arcsec
aperture. By using ther-band luminosity from the maxBCG catalog, we can separate blue FUV-NUV due to recent star formation and
candidate upturn cases. We use Lick indices to verify their similarity to redshift 0 upturn cases.
Results. We clearly detect a population of blue FUV-NUV BCGs in the redshift range 0.10-0.35, vastly improving the existing
constraints at these epochs by increasing the number of galaxies studied, and by exploring a redshift range with no previous data
(beyond 0.2), spanning one more Gyr in the past. These galaxies bring new constraints that can help distinguish between assumptions
concerning the stellar populations causing the UV upturn phenomenon. The existence of a large number of UV upturns around redshift
0.25 favors the existence of a binary channel among the sources proposed in the literature.

Key words. ultraviolet:galaxies ; galaxies: ellipticals and lenticulars, cD; galaxies:stellar content

1. Introduction

Code (1969) presented for the �rst time evidence of an excess
of far-ultraviolet (FUV) light in the bulge of M31. The Inter-
national Ultraviolet Explorer (IUE) observations of Ellipticals
allowed astronomers to characterize this as “UV upturn”, i.e.,
a rising �ux with decreasing wavelengths from about 2500 Å
to 1000 Å (e.g., Bertola et al. 1982). The UV upturn was found
in the nearby universe in quiescent gas depleted ellipticals and
has been associated to old stars (O'Connell 1999; Ferguson
1999). This feature has also been found in other old stellar sys-
tems such as M32 (Brown 2004) or open clusters (Buson et al.
2006; Buzzoni et al. 2012). Empirical work to �nd the actual
source of the upturn included the analysis of color-magnitude
diagrams (Brown et al. 1998), the detection of individual hor-
izontal branch stars (Brown et al. 2000), or surface brightness
�uctuations (Buzzoni & González-Lópezlira 2008).

? Tables 2 to 5 are available in electronic form at the CDS
via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/

Since the UV upturn is found in early-type galaxies char-
acterized by old stellar populations, an e� ect of age can be
expected. Observed correlations also suggest a role of metal-
licity (Faber 1983; Burstein et al. 1988). However, these re-
sults have been extensively discussed (see the con�icting results
in Deharveng et al. 2002; Rich et al. 2005; Boselli et al. 2005;
Donas et al. 2007).

The recent work on absorption indices revealing old and
young populations by Le Cras et al. (2016) has showed that there
is still a strong interest to understand the nature of UV upturn
sources and their contribution to stellar populations as a whole.
From the point of view of the evolution of galaxies and the role
of the environment, it is important to understand the UV emis-
sion associated with old stellar populations in early-typegalax-
ies and to determine whether it is related to the environment(see
Boselli et al. 2014).

Hills (1971) suggested that the UV emission in M31 could
be related to the presence of very hot stars. Renzini & Buzzoni
(1986) discussed the possible candidates in the context of stellar
population evolution. This included young stars, hot horizontal
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