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ABSTRACT

The GALEX Ultraviolet Virgo Cluster Survey (GUVICS) is a cahete blind survey of the Virgo cluster coverirg40 sq. deg. in the far UV
(FUV, 1e = 1539A AL = 442A) and~ 120 sq. deg. in the near UV (NUMy = 2316A A1 = 1060A). The goal of the survey is to study the
ultraviolet (UV) properties of galaxies in a rich clustevgonment, spanning a wide luminosity range from giantswads, and regardless of
prior knowledge of their star formation activity. The UV dawill be combined with those in other bands (optical: NGV&:iffrared - submm:
HeViCS; HI: ALFALFA) and with our multizone chemo-spectiagiometric models of galaxy evolution to make a completeextidhustive study
of the dfects of the environment on the evolution of galaxies in highgity regions. We present here the scientific objectivethefsurvey,
describing the observing strategy and briefly discussifigrint data reduction techniques. Using UV data alreadyimdtor the central 12 sq.
deg. we determine the FUV and NUV luminosity functions of Wigo cluster core for all cluster members and separatalgdoly- and late-type
galaxies and compare it to the one obtained in the field angr etbarby clusters (Coma, A1367). This analysis shows teaFtUV and NUV
luminosity functions of the core of the Virgo clusters ardtéla(@ ~ -1.1) than those determined in Coma and A1367. We discusgabsble
origin of this diference.

Key words. Galaxies: clusters: individual: Virgo - galaxies: evotuti- galaxies: fundamental parameters - galaxies: lumindsnction, mass
function - ultraviolet: galaxies

1. Introduction dust) are accessible to modern instrumentation and theiloont
tion of different galaxy components (nuclei, bulges, discs, spiral
Observations of galaxies atffrent redshift have shown thatarms_”) can be Separated_ In this perspective the locabrad is
galaxy mass is the principal driver of their evolution (Gasia also ideal for gathering information on dwarf galaxies, st
et al. 1996; Cowie et al. 1996; Boselli et al. 2001). The e¢ommon in the universe: because of their fragility due toad-sh
istence of systematic fierences between galaxies inhabitingow potential well, dwarfs are expected to be easily pedrb
high-(clusters) and low density (field) regions, among Whic(Moore et al. 1998; Mastropietro et al. 2005; Boselli et 802a)
the most evident is certainly the morphology segregation nd are therefore ideally suited to study tHEeets of environ-
fect (Dressler 1980), indicates, however, that the enwit@mt ment on the evolution of galaxies.
must have played a significant role in shaping galaxy evmfuti |ronically, a global and complete view of high density envi-
(Boselli & Gavazzi 2006; Poggianti et al. 2009). Itis stiflalear ronments in the local universe is still lacking since clustef
whether the seeds of galaxy formation in high density emvirogalaxies, with their linear dimensions of a few Mpc, have an-
ments are dierent from those in low density regions, thereforgy|ar sizes that can reach up+0100 sq. deg. at a distance of
leading to diferent galaxy populations, or whether cluster and 20 Mpc (Virgo, Fornax), and are thusfii¢ult to cover at all
field galaxies are originally similar objects that are suppsmtly  frequencies, even with modern instrumentation. They iddee
modified by the harsh cluster environment (“Nurture or Nett@r quire panoramic detectors with a very large fields of viewhsuc
Gavazzietal. 2010). A critical step in furthering our urgtend- a5 MegaPrime on CFHT (1 sq. deg.) and GALEX (circular field
ing of these issues, is to compare the predictions of cosgroloof 1 deg. diameter; 1 deg. at the distance of Virgo corresptmd
cal models and theories of structure formation and galajuev - 290 kpc).
tion with multi-frequency observations of galaxies comgriheir - This contribution will be focused on the Virgo cluster, thentt
entire “fossil” sequence, from their epoch of formation®lyf  inant mass concentration in the local universe and the sarge
evolved local systems. _ _  collection of galaxies within 35 Mpc. With the aim of studgin
Studying the local universe is of paramount importanceesitic the role of the environment on the evolution of galaxiesesal

represents the end point of galaxy evolution. In the localense plind surveys are covering this region at an unprecederepthd
most of the major baryonic components of galaxies (gass,star



2 Boselli et al.: The GALEX UV Virgo Cluster Survey (GUVICSlhe UV luminosity function of the central 12 sq.deg.

There are several reasons why Virgo has been chosen for tr
studies: it is a close, rich cluster, whose distance (16.5;Nei

et al. 2007) is such that galaxies spanning a wide range iR m
phology and luminosity can be studied, from giant spiratbeln
lipticals down to dwarf irregulars, blue compact dwarfs (B5}
and dwarf ellipticals (dE) and spheroidals (dS0). Furttaen
Virgo is still in the process of being assembled, so that sewi
range of processes (ram-pressure stripping, tidal interss;
harassment and pre-processing) are still taking placeeerh
surveys are of particular relevance for these studies: tet N
Generation Virgo Cluster Survey (NGVS, Ferrarese et al1201 <
The Herschel Virgo Cluster Survey (HeViCS, Davies et a_
2010), and the Arecibo Legacy Fast ALFA survey (ALFALFAE
Giovanelli et al. 2005).

The Next Generation Virgo Survey (NGV/S|Ferrarese et al.,

in preparation) is an opticaligriz) survey covering 104 déwf

the Virgo cluster with MegaPrime on the CFHT to a point-seurc
depth ofg ~ 25.7 mag and a corresponding surface brightness
Ug ~ 29 mag arcse€. The survey, which is now starting its third
year of operations, will be completed in 2012. The goals ef tt
NGVS are the study of faint end slope of the galaxy luminosit
function, the characterization of galaxy scaling relagiowver a 15100 12140 15he0 L2100

dynamic range of 7 orders of magnitude in mass, and the stt RA

of the difuse and discrete intracluster population.

The Herschel Virgo Cluster Survey (HeViCS)Davies et al.

2010) is a blind far-IR survey of 60 dégn five photomet- Fig.1. The Virgo cluster region as covered by GALEX in the FUV band.
ric bands from 100 to 50@m with PACS and SPIRE on the Circles of 1 deg. diameter indicate each single pointinghwolours
Herschel Space Observatory down to the confusion limit§at 2coded according to the exposure time. The region covered®Y |
um; 286 hrs allocated as an open time key program on Hersch@l)'.”d'cate‘j by a green solid line while that mapped by HeViy
The goal of this survey is to study the dust properties oftelus %Lelf:L?:iShed line. The entiré &dec< 18° range has been covered by
galaxies, including the extended dust distributed arowalday '

tic discs or associated with tidal debris and low surfacgHiri

ness galaxies, and to reconstruct the far-IR luminositgtion g the entire electromagnetic spectrum, from the far-Uvato

as well as to detect dust in the intra cluster medium. dio wavelengths, with multizone models of galaxy evolutiisn
The Arecibo Legacy Fast ALFA survey (ALFALFAJs a b"ond one of the most reliable and powerful ways to reconstruct the
HI survey covering 7000 dégin the declination range & eyolution of galaxies in clusters. The galaxy-clusterriaégion
dec<32° and velocity range -1660vel < 18000 km s" with  agnonsible for the gas removal in the outer discs of spirais

a spectral resolution of 5 krrT;SSdown to a sensitivity limit of ates the star formation activity producing reversed cotadi-

2.4 mJy, corresponding te 10"> Mo at the distance of Virgo ents with respect to normal, unperturbed objects (Boskti.e
(Giovanelli et al. 2005). The survey, which has already comnog). In dwarf, star forming systems, models indicate that
pleted the Virgo cluster region, has been designed to peovigas removal is sofeicient in stopping the activity on short time
the basis for studies of the dynamics of galax!es within Imgarg.51es & 2 Gyr), producing objects with structural and spec-
superclusters, allow measurement of the HI diameter and mggyhotometric properties similar to those of dwarf eltpts
function, and enable a first wide-area blind search for Iétal (Boselli et al. 2008a,b). Furthermore, the UV radiationhe t
tidal features and Hl absorbers. _ most important heating source of the interstellar mediund, a
These surveys contain a wealth of information on the stpb@F  ts quantification is critical for constraining the phydieguilib-
ulation of Virgo galaxies, and on the properties of the r@@as  jym petween the dierent components of the ISM. Contrary to
(available for star formation) and dust (produced duriei&t g5y forming systems, in massive ellipticals the UV emissi
evolution) in the cluster. A major ingredient, however, il S gqominated by the old stellar population (UV upturn; O'Coline
lacking for a complete study of the evolution of galaxieslse 1999: peharveng et al. 2002; Boselli et al. 2005a; Donas. et al
ters: the present day star fo_rmat|on activity. This can kerde 2007) although some residual star formation can still bege
mined from the UV flux emitted by the youngest stellar pop=g_y|traviolet (FUV) and near-ultraviolet (NUV) GALEX eb
ulation, provided that dust extinction can be accuratebelle sepyations of the Virgo area are thus mandatory for the sscce
mined, for instance, using the far-IR to UV flux ratio (CoBes this ambitious project of a complete and coherent study of
et al. 2008af. Furthermore, our previous studies have provefle virgo cluster, a milestone towards the understandirthef
that combining multifrequency spectrophotometric dat@eco re|ative role of mass and environment on the evolution odxal
ies. The goal of this paper is to present the GALEX Ultrauiole
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1 httpsy/www.astrosci.cANGVS/ Virgo Cluster Survey (GUVICS) designed specifically to cover
The.Next GenerationVirgo_Cluster SurveyHome. html the entire Virgo cluster region in the ultraviolet (UV) sprad

2 httpy/www.hevics.org domain. We present here all technical aspects concernénggth

3 httpy/egg.astro.cornell.edaifalfs/ lected fields and the observing strategy, with a brief dpton

4 The FAUST instrument (Deharveng et al. 1991) only provided @f the data reduction procedures, with particular attentiothe
shallow FUV survey of the Virgo cluster with the detection tok
brightest~ 40 objects. 5 httpy/galex.oamp.figuvicy
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standard GALEX pipeline tuned for the dominating backgibur
sources but limited for extended sources. The detailedripesc
tion of the flux extraction technique of Virgo cluster menter
will be presented in a forthcoming communication. Using th
data of the central 12 sqg. deg. we construct the FUV and NU
luminosity functions of the core of the Virgo cluster.
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2. The GUVICS survey

Previous observations of nearby galaxies have shown tleat
low surface brightness features associated with low Hiroolu
densities, such as low surface brightness galaxies (Bmissa
et al. 2008), dwarf ellipticals (Boselli et al. 2005a; Bdisel|=
et al. 2008a), the outskirts of spiral galaxies (Thilker &t g
2005) or tidal debris (Boselli et al. 2005b; Duc et al. 2007
Boquien et al. 2007, 2009), have UV surface brightnesses
both the FUV and NUV bands of 27.5-28 mag arcset,
thus undetectable in the GALEX All-Sky Imaging Survey
which is limited to~ 26 mag arcse@. Medium Deep Imaging
Survey (MIS; 1 orbifpointing, ~ 1500 sec) are thus necessatr]
to study the fects of the environment on cluster galaxies. Ml
observations of the Virgo cluster have shown that while a&imc 13h00 12h40 12h20 12h00

all star-forming galaxies catalogued in the VCC (Binggékk RA

1985) down tomg ~ 19 can be seen with 1 orbit observations

only the brightest dwarf ellipticalsys ~ 16.5) can be detected.

The GUVICS project has been designed to complete the UNG-2. Same as Fig. 1 but for the NUV band. The GUVICS pointings
GALEX coverage of the Virgo cluster at a depth similar t@"e marked with ared circle.

the GALEX MIS. Excluding a few positionsfi@cted by the

presence of bright stars saturating the detector, 94 nentipgs

have been selected in order to cove0 % of the area observedanalogues of the groups that merged in the past to form rich
by the NGVS or the HeViCS surveys. This results ir 420 clusters, where pre-processing is probably active. Thigils
square degree coverage centered on M87 (see Figs. 1 anda)oorly known process often proposed as the main driver of
In this area, the mean number of NUV and FUV detections ppast galaxy evolution in high density regions. The significa
field at the depth of the MIS is 10000 and 1500 respectively,increase in statistics will also allow us to make detailedlgsis
with the majority being background galaxies (see sect. H)f different sub-categories of quiescent (dwarf ellipticals and
Considering the number of cluster objects catalogued in thpheroidals, nucleated and not) and star-forming objdots (
VCC within the selected area, we estimate that due to théB€D, pec, amorphous..) the origin of which is uncertainKeis
new observations the numbers of UV detected Virgo membetsal. 2008; Cote et al. 2006). The Balmer break falls inuhe
can be increased te 450 (late-type) and- 260 (early-type) band forz <0.25, therefore, GALEX data are crucial to sample
respectively (43 and 92 have been already detected in thaterthe spectra of galaxies shortward of the break, thus helfming
12 ded analyzed in this work). This number will certainlyseparate Virgo galaxies from background objects and remgovi
increase once the data are cross-correlated with the mosifi any degeneracy with the morphological type. Combining UV
new galaxies discovered by NGVS, allowing the detection dfata with those obtained in the optical bands by NGVS we will
peculiar objects such as compact galaxies, unresolved in lWprove the phot@accuracy ar <0.5 by a factor of 1.5-2 and
(GALEX has a resolution of 4-5 arcsec) but resolved by NGV3mit the fraction ofz <0.25 galaxies with a photawrongly

and very low surface brightness systems undetected byabptiestimated ar > 0.4 (see Fig.3 of Niemack et al. 2009).

surveys, or star forming tidal debris such as the UV tiddldhi UV data will be used to determine, for the first time, the UV
NGC 4438 (Boselli et al. 2005b). This significant increasthia luminosity function of a nearby cluster down dMyy=-10, a
statistics of cluster members is mandatory to extend puoavidimit ~ 4 mag deeper than previously conducted (Cortese et
analyses (Boselli et al. 2005a,b, 2006, 2008a,b; Lisker & Hal. 2005, 2008b), allowing us to sample both the quiescent
2008; Kim et al. 2010), which were limited in the central 12nd star forming galaxy population down to dwarfs. UV data
ded, to a narrow strip in the southern region of the cluster, or will then be used to reconstruct the extinction corrected UV
some pointed observations on a few selected objects. to sub-mm SED of Virgo cluster galaxies that, with the help
The availability of contiguous fields will allow us to haveof our models, will constrain the evolution of galaxies ireth

a complete view of the cluster, from the densest core to ithuster for both resolved and unresolved objects (Boselli e
outskirts. Furthermore, we can study the properties ofxigda al. 1998; 2003; 2010). The UV color of early type galaxies
within the various cluster dynamical substructures, fromg® will be analyzed to determine whether their emission is due t
A, the virialized region within the cluster, dominated byi-qu recent star formation activity or is rather related to anst&dlar
escent systems or gas deficient spirals, to Virgo B, the M, Wopulation (UV upturn; Boselli et al. 2005a). We will studhet
and W’ clouds and the Southern extension, these last regidi¢-optical color magnitude relation, that combined withrou
dominated by freshly infalling spirals undergoing theirstir spectrophotometric models of galaxy evolution, will bedise
interaction with the cluster environment (Gavazzi et aQ9© understand the origin of the red sequence in clusters (Besel
These substructures, undersampled in the previous GALEBK 2008a; Hughes & Cortese 2009; Cortese & Hughes 2009).
surveys of Virgo, are of primary importance since they aee tiThis study will be conducted in four steps: a) for galaxies
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belonging to the whole cluster, b) as a function of density, tight due to the edge-on projection of the galaxy, the UV sur-
separately for objects within theftrent cluster substructuresface brightness of NGC 4302 is much lower than that of the less
and d) for diferent morphological subcategories (dE; dE,Nextinguished face-on NGC 4298, while the opposite is true in
dsoO; Im; BCD...). UV data will also be used to search for stdhe optical bands. The absorbed ultraviolet stellar ragtdteats
forming regions in intergalactic clouds such as those fomnd the dust located along the edge-on disc of NGC 4302 and is re-
the Leo ring (Thilker et al. 2009, Michel-Dansac et al. 2010gmitted in the far infrared, causing the galaxy to have high s
Our survey will provide us with a high galactic latitude deeface brightness at these wavelengths. The combination ki mu
and wide contiguous field with complete wavelength coverageequency data with radiative transfer models of galaxgslisf
mostly undfected by galactic extinction and contamination ddiifferent geometries will allow us to quantify the internal atte
foreground stars, providing us with a unique dataset for amgation of the UV and optical light within these objects andsth
multifrequency study on background structures. At the sameaantify the relative weight of the fiierent stellar components
time, large field UV maps will be compared with infrared mapto their stellar emission.

to identify the difuse cirrus emission due to blue scattered light

(Cortese et al. 2010).

The last GUVICS observations were obtained in summer 20230 Data reduction

(see Table 1). At that time the GALEX team declared the FUV

detector dficially inoperative. The GUVICS observations havahe GALEX pipeline provides images and magnitudes for all

thus been completed only in the NUV band, with @0% cov- of the observed fields. This pipeline gives magnitudes etech

erage in the FUV (see Figs. 1 and 2). The Virgo cluster regieging SExtractor (Bertin and Arnouts 1996), as extensidely

(12h< RA < 13h; @ < dec< 20°) has been tiled with 133 fields scribed in Morrissey et al. (2007). This automatic procedar

in the FUV band (see Fig. 1) and 237 in the NUV (Fig. 2) obflux extraction is optimized for point-like sources withinl$

served with pointed observations (excluding the All sky ¢in@ fields, and is thus ideal for the background objects that datei

Survey, AIS) as listed in Table 1. the cluster fields. It generally fails for extended sourcehsas

the bright Virgo galaxies. Diierent flux extraction procedures

must thus be adopted for point-like and extended sources.

As the first paper of the GUVICS survey, here we briefly present

The GUVICS survey is providing us with high quality NUV im-and discuss a flux extraction technique adapted for extended

ages of diferent kind of galaxies of sensitivity and angular resgources. As a scientific case we apply it to the central 12eg. d

lution well adapted for fulfilling the dferent scientific purposes of the cluster, one of the few regions with available FUV and

of this project. This is well depicted in Fig. 3 representthg NUV data (see Fig. 5). These data are then used to determine

NUV GUVICS (left) and optical NGVS or SDSS (right) imageghe FUV and NUV luminosity functions of the core of the Virgo

of several Virgo cluster and background objects. cluster. The central 12 sqg. deg. of Virgo have been observed a
Early-type galaxies, such as the lenticular (3@A) NGC ~ 1500 sec per field in the FUV and 3000-4500 in NUV by

4429, can be resolved in the NUV band, thus permitting a déie GALEX team in 2004-2005 (NGAYirgo fields in Table 15.

tailed study of the radial variation of theffirent stellar popu- The GR6 data analyzed in this work have been processed using

lations contributing to the UV emission in evolved systefitse  the GALEX pipeline version Ops7.0.1.

distribution of the young stellar populations produceddnent

star formation events is well traced by the NUV images of both o

giant and dwarf late-type Virgo cluster members, as shown 4al. Point-like sources

the images of the spiral galaxy NGC 4639 (SAB(rs)bc) and%(h

3. UV images

its close companion VCC 1931 (Im) or of the late-type VCG € pipeline gives 96207 and 21349 1-sigma detections in the

320 (S?). For the latter, the optical image did not allow an abYV and FUV fields respectively Since the purpose of the
curate morphological classification even using the exoellri  Présent paper is to study the UV luminosity function of the
Pont photographic plates (Binggeli et al. 1985), however tyirgo cluster, the flux extraction must be limited to withimet
NUV image undoubtedly identifies it as a star forming dwaGCMmPpleteness magnitude range of the survey. The GALEX MIS
(Im). GUVICS provides Us also with interesting data for backS complete down to FUV and NUV 21.5 (Xu et al. 2005), we
ground objects, as in the case of the interacting system NG#!S adopt a conservative limiting magnitude of 21 mag imbot
4320, where the NUV image can be used to study the star fgi¢ NUV and FUV bands. The flux limited sample includes
mation history of the pronounced tidal tails, or in IC 3199, 467 and 834 sources in the NUV and FUV bands respectively.

; ; ; ; ; he overlap regions in contiguous fields will be used for an

(t;;{irfsl isr,ﬁ;irgle.wnh a prominent UV ring barely detected in thaccurate calibration of the data and for a realistic quaatiton

The combination of UV (GALEX), optical (NGVS), far in- of thg uncertainties _(S?e Fig. 6).
frared (HeViCS) and HI (ALFALFA) data of the whole VirgoAt th|§ magnitude limit, the dierence between the fluxes of
cluster region will provide us with a unique dataset for a eong@/axies observed on more than one fram&(BU V) = -0.02:+
plete and coherent study of all kind of galaxies iffefient en- 0-14 mag ana&(NUV) = 0.00+ 0.10 mag (see Fig. 6).
vironments. An indicative example of the quality of the scie
that the unified, multifrequency dataset can provide isrgive

Fig. 4 showing the NUV (left), optical (center) and far ined & ¢ central 12 dédfields have been monitored since 2005 to search
(right) images of the nearly face-on spiral galaxy NGC 4298, 5;pernovae: combining the thefidrent images, the total integration
(SA(rs)c) and the edge-on spiral NGC 4302 (Sc). The opticghe per pointing is of the order of 15000 sec. These longpogures
image shows a prominent dust lane in NGC 4302 absorbing ate however still not available on MAST.

most all the stellar light emitted along the plane of the disc 7 Given the poor angular resolution of GALEX,4-5 arcsec, these
the galaxy. Because of the high attenuation of the ultratiolhnumbers include stars and artifacts.
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Table 1. GALEX observations of the Virgo cluster region

Field R.A. Dec. NUV integration time ~ FUV integration time
(J.2000) (J.2000) (sec) (sec)
GI15.048014GAMA12.13209 12:00:00.00 +00:28:01.1 1568.2 1568.2
GI5.048015GAMA12.13208 12:02:01.60 +01:19:47.8 1552.0 1552.0
GI1.077004BDp172428 12:03:15.20 +16:41:10.8 2730.1 2730.1
GI3.10301aMKW4 12:03:57.70  +02:13:48.0 2212.1 2212.1
GI5.048017GAMA12.13260 12:04:03.97 +00:29:07.1 1537.2 1537.2
Gl4.042028A0HI120446p103742  12:04:04.44 +10:48:37.5 1213.2 1213.2
GI1.079001NGC4064 12:04:11.18 +18:26:36.3 3369.9 1691.0
MISDR1.132060516 12:06:04.28 +03:03:00.5 1557.1 -
GI5.048019GAMA12.13259 12:06:05.51 +01:20:35.3 2990.2 2990.2
G16.001094GUVICS0940001 12:06:48.00 +14:21:00.0 1668.6 -
G16.001001GUVICS001 12:07:59.58 +12:31:28.7 1820.0 -
MISDR1.132050517 12:08:05.54 +03:54:25.8 208.0 -
MISDR1.132580517 12:08:06.83 +02:11:56.3 3221.2 1544.1
GI5.048021GAMA12.13312 12:08:08.97 +00:29:56.6 1677.0 1677.0
G16.001002GUVICS002 12:08:24.09 +13:14:13.4 2615.5 -
G16.001003GUVICS0030001 12:09:36.00 +15:18:00.0 1614.0 -
G16.001004GUVICS0040001 12:09:48.00 +14:09:00.0 1694.2 -
GI1.056011NGC4147 12:10:06.20 +18:32:31.0 1678.0 1678.0
MISDR1.132570517 12:10:08.17 +03:03:08.8 223.0 -
MISDR1.133110287 12:10:10.23 +01:21:04.2 3370.4 1693.2
G16.001005GUVICS005 12:10:12.54 +11:40:00.5 1790.2 -
G16.001006GUVICS0060001 12:11:19.20 +06:30:00.0 1642.1 -
G16.00100ZGUVICS007.0001 12:11:31.20 +16:04:48.0 1693.0 -
GI2.125022AGESstrip122 12:11:36.00 +08:48:00.0 3130.0 1594.0
G16.001008GUVICS008 12:11:36.35 +05:41:13.4 1866.2 -
GI4.019003SDSS1212p01 12:12:09.31 +01:36:27.7 13171.0 13171.0
MISDR1.1331Q0517 12:12:11.48 +02:12:04.6 3099.3 1687.2
GI5.048023GAMA12.13365 12:12:14.82 +00:30:25.5 1690.2 1690.2
G16.001011GUVICS0110001 12:12:17.21 +12:31:41.5 1700.0 -
NGA_NGC4168 12:12:18.48 +13:12:35.5 2066.0 -
NGA_NGC4192 12:12:22.80 +14:54:17.2 1226.1 -
GI1.079002NGC4178 12:12:46.57 +11:10:06.9 3499.5 2231.3
GI2.125021AGESstrip121 12:12:48.00 +08:00:00.0 3287.2 1597.0
GI1.079003NGC4189 12:13:47.26 +13:25:29.3 4865.4 1538.0
GI5.038015IRASF12112p0305 12:13:47.30 +02:48:34.0 3701.2 3701.2
G16.001012GUVICS0120001 12:14:00.00 +15:39:00.0 1690.1 -
GI12.125020AGESstrip120 12:14:00.00 +07:06:00.0 3034.3 1520.2
G16.001013GUVICS013 12:14:01.72 +09:54:26.9 702.4 -
GI2.007006S.121410p140127 12:14:10.00 +14:01:27.0 24304.0 15983.8
GI5.048025GAMA12.13364 12:14:15.82 +01:21:10.4 1701.0 170-
G16.001014GUVICS0140001 12:14:17.45 +11:39:12.1 1668.2 -
G16.001015GUVICS015 12:14:40.80 +03:54:00.0 2681.5 -
VIRGO_SPEC1 12:15:11.00 +13:06:00.0 2604.2 1672.0
G16.001016GUVICS0160001 12:15:12.00 +05:30:00.0 1631.3 -
GI2.125019AGESstrip119 12:15:12.00 +08:48:00.0 2930.2 1515.2
G16.00101ZGUVICS0170001 12:15:24.00 +06:18:00.0 1657.0 -
GI2.125018AGESstrip118 12:15:36.00 +08:00:00.0 3160.2 1556.2
GI11.080028MCGp1.31.033 12:16:00.37 +04:39:03.5 3902.5 1639.2
G16.001018GUVICS0180001 12:16:14.40 +16:24:00.0 1677.0 -
G16.001019GUVICS0190001 12:16:17.46 +10:46:37.8 1670.2 -
GI5.048027GAMA12.13419 12:16:21.46 +00:30:31.6 1693.0 1693.0
G16.00102QGUVICS0200001 12:16:22.60 +12:30:44.5 1679.4 -
G16.001021GUVICS0210001 12:16:48.00 +14:01:48.0 1639.7 -
GI1.109020NGC4235 12:17:09.90 +07:11:29.1 2897.2 1482.1
G16.001022GUVICS0220001 12:17:12.00 +03:06:00.0 1689.2 -
G16.001023GUVICS0230001 12:17:48.00 +09:15:00.0 1475.1 -
G16.001023GUVICS0230002 12:17:48.00 +09:15:00.0 288.0 -
GI11.009021UGC07332 12:17:56.70 +00:27:36.0 5396.1 1629.0
GI1.077009Feige59 12:17:57.60 +15:38:42.0 1565.7 1565.7
G16.001024GUVICS024 12:18:14.40 +04:54:00.0 1606.2 -
G16.001025GUVICS0250001 12:18:17.50 +09:54:02.3 1706.0 -
G16.001026GUVICS0260001 12:18:22.16 +11:38:02.6 1612.2 -
GI1.077001BDp192550 12:18:23.90 +19:08:51.9 1645.0 1645.0
G16.00102ZGUVICS0270001 12:18:48.00 +13:24:00.0 1696.0 -
G16.001028GUVICS0280001 12:19:00.00 +16:33:00.0 1680.0 -
G16.001029GUVICS0290001 12:19:00.00 +03:52:48.0 1684.2 -
GI2.125016AGESstrip116 12:19:12.00 +08:00:00.0 1482.1 1482.1
GI4.012001PG1216p069 12:19:20.90 +06:38:38.4 33699.8 30170.3
GI3.079021NGC4261 12:19:23.00 +05:49:31.0 1655.0 1655.0
GI12.017001J121754p144525 12:19:24.48 +14:36:00.0 27726.0 18131.3
VIRGOHI21 12:19:24.48 +14:36:00.0 18571.3 -
GI1.07700ZHD107227 12:19:44.80 +08:40:56.3 3051.4 1500.3
G14.0420743122100p124340 12:19:53.30 +12:36:41.5 1209.0 1209.0
GI2.125015AGESstrip115 12:20:00.00 +07:06:00.0 6512.6 1677.2
G16.00103QGUVICS0300001 12:20:21.71 +10:45:15.9 1699.0 -
G16.001031GUVICS0310001 12:20:36.00 +14:09:36.0 1690.0 -
G16.001032GUVICS0320001 12:20:38.40 +15:36:00.0 1692.0 -
G16.001033GUVICS0330001 12:20:48.00 +05:18:00.0 1668.2 -
GI1.077008FAUSTN_24 12:20:48.48 +09:57:14.0 3153.6 1491.3
GI1.079004NGC4293 12:21:12.39 +18:22:55.7 3126.0 3126.0
GI1-079005Groupl 12:21:29.14 +11:30:25.5 3281.2 1689.2
GI1-079006Group2 12:21:37.63 +14:36:06.8 1579.3 1579.3
NGA_NGC4303 12:21:56.14 +04:28:42.5 1992.2 941.0
G16.001034GUVICS0340001 12:22:00.00 +03:27:00.0 1640.4 -
G16.001035GUVICS0350001 12:22:00.00 +09:39:00.0 1663.5 -
GI5.048033GAMA12.13473 12:22:29.44 +01:20:06.4 1644.0 1644.0
G16.001036GUVICS0360001 12:22:33.60 +13:12:36.0 1692.2 -
G16.00103ZGUVICS0370001 12:22:36.00 +06:18:00.0 1678.0 -
G16.001038GUVICS038 12:22:39.49 +16:49:01.4 2151.1

GI2_125013AGESstrip113 12:22:48.00 +08:00:00.0 6552.5 1674.1
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Table 1. continue

Field R.A. Dec. NUV integration time ~ FUV integration time

(J.2000) (J.2000) (sec) (sec)

NGA_NGC4321 12:22:56.17 +15:49:38.6 2932.2 1754.1
GI5.057001NGC4313 12:22:57.90 +11:35:04.0 3862.1 3862.1
GI5.057002NGC4307 12:23:10.08 +08:47:23.0 6337.4 6337.4
G16.001039GUVICS0390001 12:23:36.00 +14:45:00.0 1661.5 -
GI2.125012AGESstrip112 12:23:36.00 +07:06:00.0 4511.1 2939.6
NGA_NGC4344 12:23:38.67 +17:32:45.2 1620.2 1620.2
GI1.07900ZNGC4351 12:24:01.57 +12:12:18.2 1937.2 1937.2
G16.00104QGUVICS0400001 12:24:21.60 +05:24:00.0 1639.2 -
G16.001041GUVICS0410001 12:24:26.40 +10:42:00.0 1696.0 -
G16.001042GUVICS0420001 12:25:00.00 +03:51:36.0 1654.1 -
NGA_Virgo_.MOS10 12:25:25.20 +13:10:29.6 3128.4 1590.2
G16.001043GUVICS0430001 12:25:31.20 +04:41:24.0 1490.5 -
G16.001043GUVICS0430002 12:25:31.20 +04:41:24.0 537.0 -
IRXB_NGC4385 12:25:42.81 +00:34:21.5 1662.0 -
GI2.125011AGESstrip111 12:25:48.00 +08:48:00.0 2065.2 2065.2
NGA_Virgo_.MOS08 12:25:49.20 +11:34:29.6 4312.1 1602.1
GI1.079008Group3 12:25:50.59 +16:06:26.3 2152.2 2152.2
VIRGO_SPEC2 12:26:00.00 +16:07:00.0 24154 24154
GI11-079009Group4 12:26:16.90 +09:43:07.2 2009.2 2008.2
G16.001044GUVICS0440001 12:26:24.00 +06:18:00.0 1674.1 -
Gl2.12501QAGESstrip110 12:26:24.00 +08:00:00.0 3266.4 1637.4
G16.001045GUVICS0450001 12:26:36.00 +14:12:00.0 1665.2 -
NGA_NGC4421 12:27:03.61 +15:27:58.6 2052.6 1026.5
G16.001046GUVICS0460001 12:27:12.00 +16:45:36.0 1524.3 -
GI2.125009AGESstrip109 12:27:12.00 +07:06:00.0 3188.1 1572.0
NGA_Virgo_.MOS02 12:27:13.20 +12:22:29.6 2702.2 1604.0
NGA_NGC4450 12:27:34.46 +16:42:02.5 381.0 -
G16.001047GUVICS047 12:27:48.37 +04:35:13.4 1928.0 -
GI11-079012Group5 12:27:49.92 +15:01:23.4 1616.1 1616.1
GI3.089011VHC 12:28:07.20 +01:24:00.0 1507.2 1507.2
GIl4.002002H1.1225p01 12:28:07.20 +01:24:00.0 21836.2 8970.6
G16.001048GUVICS0480001 12:28:25.84 +05:31:32.1 1680.0 -
G16.001049GUVICS0490001 12:28:29.82 +10:41:10.3 1704.0 -
GI1.07701QTYC2888961 12:28:46.89 +07:08:54.7 1598.0 1598.0
GI1.07901QNGC4457 12:28:59.00 +03:34:14.3 5723.2 2496.0
G16.00105QGUVICS050 12:28:59.84 +17:38:13.4 2437.3 -
GI1-10901QNGC4459 12:29:00.03 +13:58:42.8 1570.8 1570.8
NGA_Virgo-MOS09 12:29:01.20 +13:10:29.6 4536.4 1403.2
Gl4.0120033C273 12:29:06.70 +02:19:43.5 50050.5 29948.6
Gl2.125008 AGESstrip108 12:29:24.28 +08:35:13.4 1635.0 1635.0
NGA_Virgo_.MOS06 12:29:25.20 +11:34:29.6 4451.1 1600.0
G16.001051GUVICS0510001 12:29:36.00 +15:54:00.0 1375.7 -
GI4.033001SDSSJ122950p020153  12:29:50.58+02:01:53.7 1658.2 1658.2
GI1.109011NGC4477 12:30:02.18 +13:38:11.3 1720.4 1720.4
G16.001052GUVICS0520001 12:30:24.00 +07:45:36.0 1628.0 -
G16.001053GUVICS0530001 12:30:27.03 +06:21:30.8 1670.2 -
G16.001054GUVICS0540001 12:30:29.25 +09:47:53.8 1652.2 -
GI1.080022IRASF12280p0133 12:30:34.43 +01:16:24.4 7506.9 1671.2
MISDR2.135860520 12:30:46.03 +01:17:04.8 2595.4 847.0
NGA_Virgo_.MOS01 12:30:49.20 +12:22:29.6 4685.9 1576.1
Gl4.012004RXJ1230d8p0115 12:30:50.00 +01:15:22.6 46087.9 31246.2
G16.001055GUVICS0550001 12:31:16.80 +04:42:00.0 1649.2 -
G16.001056GUVICS0560001 12:31:24.00 +14:51:00.0 1620.1 -
GI1.079011NGC4498 12:31:39.49 +16:48:50.4 3041.2 3041.2
GI1.077011TYC8775461 12:32:07.52 +12:15:50.3 1702.0 1702.0
GI16.00105ZGUVICS0570001 12:32:12.00 +10:48:00.0 1691.0 -
Gl4.042076A0HI123223p160130  12:32:23.00 +16:01:30.0 1168.4 1168.4
NGA_NGC4536 12:32:29.40 +01:58:20.7 1762.0 1280.0
NGA_Virgo_.MOS11 12:32:37.20 +13:10:29.6 3842.3 1581.0
GI1-033005NGC4517 12:32:45.59 +00:06:54.1 6402.6 1906.3
GI1.097006NGC4517 12:32:45.60 +00:06:54.0 5178.3 2678.1
NGA_Virgo-MOS05 12:33:01.20 +11:34:29.6 4353.4 1567.5
G16.001058GUVICS0580001 12:33:04.80 +17:42:00.0 1555.1 -
Gl2.125007ZAGESstrip107 12:33:12.00 +07:06:00.0 3156.3 1665.1
G16.001059GUVICS0590001 12:33:12.00 +08:30:00.0 1684.2 -
GI1.079013NGC4522 12:33:39.60 +09:10:26.0 2496.1 2496.1
G16.00106QGUVICS060 12:33:48.00 +14:06:00.0 1719.6 -
GI3.04100ZNGC4526 12:34:03.00 +07:41:57.0 1660.2 1660.2
G16.001061GUVICS0610001 12:34:12.00 +15:09:00.0 1629.0 -
GIl1.079014NGC4532 12:34:19.45 +06:28:02.2 2968.2 1343.9
G16.001062GUVICS0620001 12:34:24.00 +10:09:00.0 1623.8 -
NGA_Virgo.MOS03 12:34:25.20 +12:22:29.6 4738.4 1588.2
G16.001064GUVICS0640001 12:34:48.00 +04:36:00.0 1639.3 -
G16.001063GUVICS0630001 12:34:48.00 +05:28:12.0 1670.2 -
GI1.077012TYC8742271 12:35:23.93 +09:26:56.2 2233.1 2233.1
G16.001065GUVICS065 12:35:36.00 +16:48:00.0 1963.1 -
GI2.125031AGESstrip209 12:36:00.00 +11:00:00.0 1706.0 1706.0
NGA_Virgo_.MOS12 12:36:13.20 +13:10:29.6 4738.5 1594.0
G16.001066GUVICS066 12:36:24.00 +16:06:00.0 1625.5 -
NGA_Virgo_.MOS07 12:36:37.20 +11:34:29.6 4495.1 1575.1
GI1.109013NGC4570 12:36:53.40 +07:14:47.9 1653.3 1653.3
GI12.034006Malinl 12:36:59.30 +14:19:49.5 3154.2 3154.2
NGA_MALIN1 12:37:00.48 +14:20:07.7 1836.5 1836.5
Gl2-125006 AGESstrip106 12:37:12.00 +08:30:00.0 1690.0 1690.0
GI1.077013BDp162394 12:37:14.84 +15:25:11.9 1664.0 1664.0
NGA_NGC4578 12:37:31.67 +09:33:36.6 331 33.1
GI1.079015NGC4580 12:37:48.40 +05:39:14.4 3037.1 1403.6
Gl2.125005AGESstrip105 12:38:00.00 +08:00:00.0 1661.0 1661.0
NGA_Virgo_.MOS04 12:38:01.20 +12:22:29.6 3805.0 1609.0

GI1.109024NGC4596 12:38:19.44 +10:10:33.9 1661.0 1661.0
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Fig. 3. From top to bottom, GUVIiCS NUV (left) and NGVS (SDSS in theeas VCC 320, which is located outside the NGVS footprinthtig
gri colour images of a) the lenticular galaxy NGC 4429, b) of thiead NGC 4639 and of the Im VCC 1931, c) of the newly classifimdvCC
320, d) of the background interacting system NGC 4320 andlthecspiral ring galaxy IC 3199.
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Table 1. continue

Field R.A. Dec. NUV integration time ~ FUV integration time
(J.2000) (J.2000) (sec) (sec)
G16.00106ZGUVICS0670001 12:38:38.40 +06:30:00.0 1680.0 -
G16.001068GUVICS0680001 12:39:12.00 +09:27:00.0 1666.2 -
G16.001062GUVICS0690001 12:39:33.60 +07:27:00.0 1605.0 -
GI2.125030AGESstrip208 12:39:36.00 +11:00:00.0 1658.0 1658.0
G16.00107QGUVICS07Q0001 12:39:36.00 +14:55:12.0 1630.2 -
G16.001071GUVICS0710001 12:39:48.00 +16:51:00.0 1607.7 -
G16-.001072GUVICS072 12:40:00.00 +13:48:00.0 1525.1 -
Gl2.125029AGESstrip207 12:40:24.00 +12:00:00.0 1658.1 1658.1
G16.001073GUVICS0730001 12:40:36.00 +15:57:00.0 1590.4 -
NGA_NGC4612 12:41:20.37 +07:40:12.0 366.0 366.0
G16.001074GUVICS074 12:41:24.00 +13:00:00.0 2862.3 -
GI16.001075GUVICS0750001 12:42:00.00 +05:55:48.0 1629.0 -
GI3.041008NGC4621 12:42:02.30 +11:38:49.0 1652.2 1652.2
G16.001076GUVICS0760001 12:42:24.00 +07:42:00.0 1669.3 -
G16.00107ZGUVICS077 12:42:40.80 +09:22:48.0 1589.3 -
G16.001078GUVICS078 12:43:23.98 +15:18:25.4 1491.9 -
Gl2.125027ZAGESstrip205 12:43:36.00 +12:18:00.0 1649.2 1649.2
GIl1.079016NGC4651 12:43:42.63 +16:23:36.1 2588.0 2588.0
GI1.109003NGC4660 12:44:31.98 +11:11:25.9 3113.2 1624.1
G16.00107QGUVICS079 12:44:45.60 +17:15:00.0 1896.3 -
MISDR1.1370Q0522 12:44:59.52 +03:36:16.4 1014.0 1014.0
Gl2.125002AGESstrip102 12:45:00.31 +07:29:13.4 2263.2 2263.2
G16.00108QGUVICS08Q0001 12:45:06.00 +13:37:12.0 1578.1 -
GI2.125003AGESstrip103 12:45:12.00 +08:30:00.0 1696.1 1696.1
G16.001081GUVICS0810001 12:45:28.80 +06:37:48.0 1690.0 -
Gl2-125026 AGESstrip204 12:45:36.00 +10:18:00.0 1651.2 1651.2
G16.001082GUVICS0820001 12:46:03.60 +13:01:04.8 1669.0 -
G16.001083GUVICS083 12:46:07.20 +09:09:00.0 1574.0 -
G16.001084GUVICS084 12:47:00.00 +15:57:00.0 2199.4 -
MISDR1.137610522 12:47:10.80 +02:43:35.7 2282.3 2282.3
G16.001085GUVICS0850001 12:47:12.00 +15:00:00.0 1623.2 -
Gl2.125025AGESstrip203 12:47:24.15 +12:05:13.4 2276.8 2276.8
G16.001086GUVICS086 12:48:00.00 +16:48:00.0 1741.2 -
GI1.032002VCC2062 12:48:14.00 +10:59:06.0 1661.0 1661.0
GI1.07901ZNGC4694 12:48:15.19 +10:58:57.8 1517.2 1517.2
GI1.079018NGC4698 12:48:22.96 +08:29:14.1 2642.2 2642.2
G16.00108ZGUVICS087 12:48:48.00 +10:30:00.0 2000.1 -
GI2.125001AGESstrip101 12:48:48.00 +07:30:00.0 1693.0 1693.0
MISDR1.138230522 12:49:24.55 +01:51:05.6 1212.2 1212.2
G16.001088GUVICS0880001 12:49:57.60 +12:55:33.6 1666.1 -
GI15.002021H11250040p065044 12:50:04.20 +06:50:51.0 1610.1 -
GI12.125024AGESstrip202 12:50:24.00 +12:00:00.0 1654.2 1654.2
G16.00108aGUVICS0890001 12:50:48.00 +09:26:24.0 1673.0 -
GI12.125023AGESstrip201 12:51:12.00 +10:36:00.0 1658.1 1658.1
MISDR1.138220522 12:51:20.99 +02:38:23.9 1174.1 1183.1
G16.001090GUVICS0900001 12:51:31.20 +14:43:48.0 1671.0 -
MISDR1.138860292 12:51:40.70 +00:58:43.2 1570.2 1570.2
G16.001091GUVICS0910001 12:51:48.00 +13:36:00.0 1655.2 -
MISDR1.138210523 12:53:17.40 +03:25:42.0 1240.5 1240.5
MISDR1.138850523 12:53:36.15 +01:45:37.4 1246.4 1246.4
G16.001092GUVICS0920001 12:53:48.00 +10:15:36.0 1611.3 -
G16.001093GUVICS093 12:53:48.15 +12:05:13.4 2662.5 -
GI11.009046UGC08041 12:55:09.00 +00:09:33.0 3034.1 1674.1
GI1.052002KIG557 12:55:16.60 +00:14:49.0 15319.1 7048.1
MISDR1.138840523 12:55:31.58 +02:32:28.8 2497.3 2497.3
MISDR1.138830523 12:57:27.31 +03:19:19.7 1600.0 -
G13.084072J125942p105420 12:59:02.40 +10:54:20.0 896.0 896.0

o L

i

Fig.4. The NUV (GUVICS; left), opticabri (NGVS; middle) and far infrared (HeVICS, 2%0n; right) images of the face-on NGC 4298 and the
edge-on NGC 4302 spiral galaxies in the Virgo cluster.
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Fig.5. The sky distribution of the GUVICs sources described in thiss
work: large red empty circles and blue squares indicatdg-g&, SO, < |
S0a, dE) and late-type (Sa-Im-BCD) VCC galaxies respdgytide- |
tected in at least one UV band. Their size decreases acgaalitheir [
optical photographic magnitude (taken from the VCC Cataégn _2 T T S S

(@]
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x

four different bins in magnitude: 12, 12< mag< 14, 14< mag< 16 15 20 25
and> 16. The green dots indicate GALEX standard pipeline dedasti FUV(AB) mag

of objects identified as galaxies in the SDSS with NUV magtesi
brighter than 21 mag and include Virgo members and backgrobn
jects. The black solid contours show the X-ray gas distrioubbtained
with ROSAT (Boheringer et al. 1994).

Fig. 6. The comparison of NUV (upper panel) and FUV (lower panel)
magnitudes obtained form the standard GALEX pipeline fdaxjas
detected in more than one field. The vertical dashed line#tds the
limiting magnitude (21) adopted in this study. The error batthe left
gives the 1o dispersion in the data, while the horizontal dotted line

4.2 Extended sources gives the mean value, both determined for galaxies witi mag.

Extended sources such as Virgo cluster galaxies, givem thei ) ) )

proximity (16.5 Mpc) have angular sizes which can reach (2000), a value that might slightly change in the UV béids

10 arcmin. They are generally shredded by standard pipelid@ the present work, FUNTOOLS regions (inclination and
for flux extraction and must be treated following speciallp©Sition angle) have been defined based on the optical images
tailored procedures. This issue is important in giant stamfng  Of the VCC galaxies. Fluxes have been obtained integrakieg t
spirals where compact regions such as nuclei, featuregyaldfV images down to the VCC optical diameter which roughly
the spiral arms and HIl regions can be mistaken as individ@"responds to an optical surface brightn¢8) = 25 mag
sources, but the same problem can occur also in low luminos@’csec”. . . .
objects which, except BCDs, still can have angular sizes ofFigure 7 compares the integrated magnitudes of VCC galaxies
1 arcmin. To avoid this problem we use the FUNTOOLS tadReasured with FUNTOOLS (extended) to those automatically
on DSO to extract the fluxes of all detected VCC galaxies withextracted by the GALEX pipeline (pipeline) for early- (red
the observed frames (325 galaxies). FUNTOOLS allows us 99€n squares) and late-type (blue filled circles) galafiggire
define circular and elliptical apertures and annuli which ba / clearly shows that shreddifigs very important in the most
defined, oriented and positioned to perfectly cover the ena§iminous or extended galaxies, where magnitudes from the
of the galaxy and select a nearby region for the determinatidténdard pipeline can be underestimated by up$anag while,

of the background sky emission. This technique, althoutjh sBS €xpected, theffiect is much less important in low luminosity
very crude since not able to provide us with total extragalat@nd compact systems. Thifect is significantly more important
magnitudes, is well tuned for extended sources. The resuftdate-type systems than in smooth ellipticals becauséeif t

can be compared to the the observed fluxes determined witf

SE)t(_tra?:torﬂ?y tthehpl_pellne_z tallo;edtlfor p.(t)":jt'lflke tiouncdn cluster galaxies based on the extrapolation of light prefildth the de-
particular this technique IS periectly suited for theé pWPO o mination of total magnitudes and various structurabpeeters (ef-

of the present paper, i.e. the determination of the lumtyoSkeciive surface brightness and radii, concentration esliavill be pre-
function of the Virgo cluster, which is based on histogramsented in a forthcoming paper.

with bins that are one magnitude wide (the meafiedénce ° The authomatic pipeline resolvesfférent features (nucleus, Hll
between extrapolated and aperture magnitudes is generallyegions, spiral arms...) in the image of an extended objettcansider
0.1 mag in the optical and near infrared bands (Gavazzi et takm as independent galaxies of low luminosity.

An accurate description of the flux extraction technique irg¥/
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Fig. 7. Difference between the NUV (upper panel) and FUV (lower panetnihzdes obtained using the DS9 FUNTOOLS task (extended!) an
those obtained from the GALEX standard pipeline (pipelia&h function of the total extended magnitude (left) and fitecal diameter (right)
of VCC galaxies. Open red squares are for early-type gadaklae filled circles for late-type objects.

complex UV morphology. spected by eye, however, are easily identified as spuriods an
removed since they are not associated with any bright qgedlo
galaxy in the VCC. For the 134 objects in NUV and 55 objects
in FUV not having a SDSS counterpart, the galaxy-star identi
fication is made by means of the UV surface brightness, which

The complete NUV and FUV catalogues have been crods-significantly higher in point-like sources than in extedab-
correlated with the SDSS catalogue (SDSS 7, Abazajian et jgkts (see Fig. 10 and sect. 5). In summary, once stars and art
2009) for the identification of stars and galaxies, whictripos- facts are removed, the resulting sample is composed of 1886 a
sible on UV images because of their poor angular resolution 660 galaxies detected in NUV and FUV respectivglput of

4-5 arcsec). The cross-correlation between GALEX and SD8&ich 88 (NUV) and 70 (FUV) are VCC galaxies.

used the following criteria. We considered only GALEX oligec
within 0.5 degrees from the center of each GALEX field. We re- .
moved duplicates in GALEX overlapping fields by choosing thé Uitra Compact Dwarf Galaxies

detections in the field with the largest exposure time. TlsSr yjtra compact dwarf (UCD) galaxies such as those observed by
correlation between GALEX and SDSS was performed followasegan et al. (2005) and Jones etal. (2006) are Virgo chiste

ing Budavari et al. (2009), using a positional match radii o jects with a point-like aspect and are thus generally urivesian
arcsec. We only considered here GALEX objects with one aggound based optical imaging (Evstigneeva et al. 2688he
only one SDSS counterpart. _ star-galaxy classification based on SDSS optical imagittyis

Out of the 3467 NUV and 834 FUV detected sources with a Uynaple to resolve and identify these objects as galaxiggoVi
mag brighter than 21 mag, 3333 (NUV) and 779 (FUV) have agcp galaxies, if not identified as cluster members in spectro
optical counterpart in the SDSS. For the detections in commo

with SDSS the galaxy-star identification is based on SDSS cTf, The contamination of stars in the NUV is significantly morgon

teria based on t_he _shap_e of the observed optlca_l PSF (SmUQ%nt than in the FUV since the far UV band is sensitive only ¢oyv
etal. 2002), which is quite accurate in the magnitude range ay,,ng stars which are rare compared to those of intermedigtede-
lyzed in this work. Spurious optical identifications arewever, tectable in the NUV band

possible for very bright stars for which the optical halogdo 11 The excellent imaging quality of the NGV'S will allow us to obge

the reflection of the star light within the telescope, pragiian these objects, that will thus be extensively studied in #ne future by
extended image identified as a galaxy. These detectionisi-all combining NGVS and GUViCS data

4.3. Galaxy - star identification
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Fig. 8. FUV-NUV vs. M; (upper), NUV-i vs.M; color-magnitude (mid-

dle) and NUV-i vs NUV-g color-color (lower) relations for UECgalax-

ies (black filled dots) compared to those observed for nogakdxies

of other morphological type extracted from the SINGS sanffstam . . .

Mufioz-Mateos et al. 2009; crosses). Red symbols are foy-sgre - The identification of Virgo cluster members

galaxies, blue for late-type systems. ) . -
Virgo cluster members are identified among the NUV (1336)

and FUV (660) detected galaxies adopting the followingeerit
ria: we first cross-correlate our catalogue with NED and SDSS
to identify galaxies with available spectroscopic redsD6
with NUV data and 329 with FUV data; see Fig. 9). Among

scopic surveys, are thus not included in the present stugly. these we consider as Virgo members those wgil < 0.01167
check whether this selectioffect can contaminate the determi{vel < 3500 km s) to include galaxies belonging to all of the
nation of our luminosity function we studied the 22 UCD galaxdifferent substructures of the cluster (Virgo B, M and W clouds,
ies observed by Hasegan et al. (2005) and Jones et al. (2068)vazzi et al. (1999)) or those VCC galaxies defined as Virgo
all located inside the 12 sq. deg. analyzed in this work, aad wluster members by Binggeli et al. (1988; 1993). For the iema
found that only 6 have been detected by GALEX in at least oftg galaxies we first rejected all objects with SDSS photoimet
band. All of them have UV magnitudes below our diitonit of ~ redshiftzyne > 0.1 (this can be done only for galaxies withran
21 mag (see Table 2). Furthermore we notice that these ebjd#nd magnitude brighter than 20, Oyaizu et al. 2008), anthéor
do not follow the standard color-magnitude relation of hteg ~ remaining objects (galaxies withno < 0.1 andr <20;r > 20;
galaxies (see Figure 8) probably because of the presence d#fithout SDSS counterpart) we adopt the same surface bright-
relatively old stellar population (Evstigneeva et al. 2p0they Ness technique originally and successfully used by Binggel
have colours similar to those of massive late-type galaades collaborators (Binggeli et al. 1985; 1993).

are thus not bright objects in the UV bands. If these 22 object This technique is on purpose slightly modified to deal with
are representative of the UCD galaxy population of Virgo, wgalaxies with a SDSS counterpart (black crosses in Fig. £0) o
conclude that the missclassification of UCD galaxies assstavith targets with only GALEX detections (cyan). SDSS sur-
does not fect the determination of our UV luminosity func-face brightnesses in threandg bands are determined using the
tions. Petrosian magnitude and half light radii, while in the UV tan



12 Boselli et al.: The GALEX UV Virgo Cluster Survey (GUViICS)he UV luminosity function of the central 12 sq.deg.

T T T T T T L B I T T T T T T T T T T
@ 30 « 30 | —
3 o
[0} [}
n [72]
@] )
[ ~
@© ©
o, 25 o 25
®© ©
g £
> > i : i
= 2 20 | ]
= 20 I o ] = 20 - 7
b [ EE N ENENE ENEN S R | . TN SN AN S S A SR |
12 14 16 18 20 22 12 14 16 18 20 22
NUV mag FUV mag
C T L I |x T T
% X
25 — ,: xxxx§ —]
(}1 C\I2 = p X
O O - b
(O] G(/,)) - x|
T :
© c 20 — -
0 o [ #° —
[} © - —
E E - _F’ . O Virgo members 1
[ a0 L A bkg gal z,,,.<0.1
W av . 2 15 — g - X SDSS gal without z—
| @ . - » ® SDSS stars -
. c b b | . PR I T T SN S AN N N N MO |
10 15 20 25 10 15 20 25
r mag g mag

Fig. 10. Surface brightness vs. magnitude in fouffelient bands. Red empty squares indicate spectroscopigefitified Virgo cluster members,
blue empty triangles background galaxies with spectraso@aishift zs,ec < 0.1, green empty circles objects with photometric redshiff <
0.1, black crosses galaxies with SDSS data but without spmazipic or photometric redshift, small magenta dots dbjelentified as stars in the
SDSS and small cyan crosses GALEX detections without SD8&terparts. The dashed line indicates the surface brigatve magnitude limit
used for discriminating Virgo members from background otgieThe dotted lines indicate the limit in surface briglsgiadopted for selecting
galaxies in the UV blind survey.

using SExtractor kron-like magnitudes and half-light i&di Given the strong relationship between surface brightnesdsia-
Figure 10 clearly shows that the star-galaxy identificagm@n solute magnitude first noticed by Binggeli et al. (1985),Ur&
in the SDSS works very well: stars have a significantly high&0 can be used to discriminate Virgo members, charactebized
surface brightness than galaxies. The change in slope iBrthelow surface brightness and luminosity, from backgroundces
vsr or Zg vs g relation observed in bright objects is due to thef similar apparent magnitude which, because of their dista
saturation of the SDSS detector combined with the ghostédrmare intrinsically luminous, high surface brightness gedaxAll
around bright stars (Stoughton et al. 2002). Indeed a feghbri spectroscopically identified Virgo cluster members haband
stars ( < 14 and NUV< 16) are missclassified as galaxies justurface brightnesEr fainter than~ 0.8% + 8.7 (dashed line
because of the presence of an extended ghost in their imagesFig. 10), with the exception of a few bright sources for
This surface brightness criterion for discriminating sttiom which the SDSS magnitude is poorly constrained. For galax-
galaxies can be successfully used also in the UV bands. ies without spectroscopic information (green empty csdad
black crosses) we thus identify as Virgo members those with

12 For extended, VCC sources, cluster membership is assiggieg u >f > 0.82 + 8.7. This criterion, however, cannot be applied

redshift, when available, or membership as determined im@zaetal. t0 GALEX detections without SDSS counterparts (cyan in Fig.
(1999). 10). Objects with only GALEX data have UV surface bright-
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Table 2. UV and SDSS observed magnitudes for the UCD galaxies detegt&ALEX

Name RA(2000) Dec FUvV NUV u g r i z

S804 123051.2 +122613 21.34 - 21.68 19.73 19.02 18.66 18.63

S1370 123037.4 +121918 - 2325 2247 20.12 1945 19.13 18.89
J123007.6123631  123007.6 +123631 22.62 22.25 2049 19.03 1845 18.18 18.11
J123048.2123511  123048.2 +123511 22.89 22.07 20.27 19.05 1844 1824 18.00
J123152.9121559 1231529 +121559 2240 2142 1933 17.86 17.20 1691 16.74
J123204.3122030  123204.3 +122030 23.42 22.17 21.27 1955 1899 18.68 18.55

Notes: Names are from Hasegan et al. (2005) and Jones ed@6)(BDSS magnitudes from NED

o1 Lol et e
B0 g e 0

L ol LT L e

Fig. 11. GALEX NUV (left) and NGVSu (middle) andg (right) images of the galaxy GALEX 58202576066067982 uecket by the SDSS..

nesses generally smaller than those of VCC galaxies (with m&. The UV luminosity function of the central 12
nitudes measured using FUNTOOLS). This is evidence thgt the deg. 2

are generally spurious detections since the analysis dhall

VCC galaxies within the field revealed that only galaxieshwit

a NUV and FUV surface brightness brighter than 28 and éiue FUV and NUV luminosity functions of the central 12 deg.

n be confidently measured using the available data. UV mag-
&hitudes are corrected for Galactic extinction, here doimggube
sé'chlegel et al. (1998) extinction map and the Galactic eiitin
law of Pei (1992). The determination of the internal atteimme
requires far-infrared data for all the detected sourcesigade-
Brred to a future paper. This correction, however, shoslib

mag arcse® can be detected. Indeed the visual inspection
the brightest objects with only GALEX data revealed thai/th
are ghosts associated to bright stars. We thus applied a BV
face brightness limit to exclude all detections wENUV >
28 mag arcse@ andFUV > 29 mag arcse@. We then vi-
sually inspected the GALEX detections without SDSS count

parts satisfying these conditions (55 in NUV and 12 in FU rtant only for the star forming galaxy population but rigigle
and found out that they were a) ghosts of bright sources, Rihe dominant early-type galaxy population, includingaitl

HIl regions in the tail of the perturbed galaxy IC 3418 (Hestg, 4 sition objects (de Looze et al. 2010).

et al. 2010; Fumagalli et al. 2010) or c) background galaxiggy, re 12 shows the NUV and FUV luminosity function of the
at small projected angular distance unresolved by the GALEx 44 cluster compared to those obtained for Coma (Cortéese e

pipeline. Only one object detected by GALEX without a SDS : :
counterpart can be added to the NUV detections. This obje | 2008b) and A1367 (Cortese et al. 2005) and for field gataxi

(Wyder et al. 2005). The data are fitted with a Schechter func-
GALEX 5820,257‘?,0660679‘_32 (R.A.(JZOOB)_12h36m2_7.285; tion, with parameters given in Table 3 and compared in Fig. 13
Dec=+13°12'36.7 ) whose image is shownin Fig. 11,is avery, comparison with other clusters we remind that the code an
blue low surface brightness galaxy undetected in the SDES Qfi5| radii of Virgo are of Rc = 130 kpc andRy = 1.68 Mpc
barely detected in the andg NGVS bands with UV AB mag- (gqge|j & Gavazzi 2006), corresponding to 0%#nd 5.8 re-
nitudes FUV= 21.64 and NUV= 20.95 mag. Following these spectively at a distance of 16.5 Mpc.
selection criteria we end up with 135 and 65 Virgo galaxies de
tected in NUV and FUV respectively down to NUV and FUV
21 mag, out of which 92 are early-type (E-S0-S0a) and 43 latés a first remark we notice that, despite the relatively gdatis
types (Sa-Sd-Im-BCD, where the morphological type has betits, the sampled volume is relatively sma¥l 8.4 Mpc com-
taken from the VCC) in NUV and 34 and 31 in FUV. It is interpared to A1367~ 9 Mpc®, and Comar~ 50 Mpc®) and thus
esting to note that, even after the advent of recent photieznetncludes few bright galaxies (the whole GUVICS survey cever
and spectroscopic surveys such as the SDSS or GALEX, the thee whole Virgo cluster, whose size is at least 20 R)pEor this
tected Virgo cluster members are for the majority (I35 in reason, the value d¥1*, which appears to be 1 mag fainter
NUV and 5965 in FUV) already catalogued in the Virgo clustethan in the other two clusters or in the field is not well con-
catalogue of Binggeli et al. (1985) based on photograplaitepl strained, with a formal uncertainty ef1 mag. Indeed the values
taken with the 2.5 meters Du Pont telescope at Las Campanast M* for Virgo given in Table 3 are significantly fainter than

those obtained using the old FOCA and FAUST surveys that,

despite being relatively shallow, covered a larger aredlaeict-
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Table 3. The best fitting parameters for the NUV and FUV luminosity

functions
A B BLELEL RS A ~SHARLN B Band Sample. v S
100 | 5 - NUV Al -16.86j§;§ -1.12§§;§é
E E NUV(M <-13) All 174875 - -L26gy
-E ] NUV All 1850 (fixed)  -1.2305,
= A 1 NUV Early-types  -16.36 §§ LATg0
@ 41 i -] NUV Latetypes  -17.60003  -1.00012
£ 10k 1 _ FUV All -16.95°10 —1.11j°%°
° 3 E FUvV All -18.20 (fixed)  -1.17%0°
3 ]
z 1 .
s K _ Table 4. The Virgo cluster luminosity functions in the B band
& S E
,"// ] Band Sample. M* a
il B Al 206 -1.25
i B Early-types -21.4 -1.40
0 il o by b by B Late-types -19.7 -0.80

.1
-20 —-18 —-18 —-14 —-12 -10 -8
FUV (AB mag)

Notes:M* from Sandage et al. (1985) have been transformed into AB
system magnitudes and corrected for a distance modulus-dfl = 31
mag as in the present work.

|||||||||Im,IIII|III|III

100

nosity functions of the core of the Virgo cluster are sigifity
flatter @ ~ -1.1) both in the NUV and FUV bands than those
of Coma and A1367« ~ -1.6) or the Shapley supercluster (
= -1.5; Haines et al. 2010), and more consistent with the lumi-
nosity function measured for field galaxies { -1.2, Wyder et
al. 2005). Several caveats prevent us from making firm cenclu
sions at this stage. First, the Virgo luminosity functioegented
. here extends to fainter magnituded ¢ -10) than the Coma,
/o — — field A1367, Shapley and even field luminosity functions (whicheha
A limiting magnitudes 4.5 mag brighter in the clusters, andagym
1 T O T brighter in the field). If we were to determine the Schechter p
-20 -18 -16 -14 -12 -10 -8 rameters of the Virgo NU¥ luminosity function limiting the
NUV (AB mag) data toM < -13 (the required limit oM < -14.5 is prohibitive
for the poor statistics even in the NUV band), we would obtain
Fig. 12. The FUV (upper) and NUV (lower) luminosity functions of thevalues closer (but still S|gn|f|cantl_y fierent) to those obtained
Virgo cluster down to the magnitude limit < —10 (black filled dots; for the other clusters, although with an even larger erroMon
solid line) or limited toM < —13 (black dotted line) compared to those(Se€ Fig. 13 and Table 3). Second, the Virgo luminosity fiomst
obtained for the Coma cluster (red squares; dotted linen l@ortese have been measured within a regien Mpc?, ~ 0.35Ry) that
et al. 2008b), A1367 (green long-dashed line; from Cortésé €005) s less extended than that used to determine the luminasity f
and the field (blue short-dashed line; from Wyder et al. 2006 field  tion in the Coma cluster~( 25 Mpcz excluding the core of the
luminosity function has been normalized to include apprately the cluster) but comparable to that of A1367 2 Mpc?, ~ 0.37Ry).
same number of Virgo objects. The diferences in the measured slopes might therefore be due
to mass and morphological type segregatiffieas. In Coma
this dfect is compounded by the fact that the luminosity func-
fore included several bright galaxi€sThese old surveys havetions have been determined excluding the centrdl sq. deg.
shown that Coma and Virgo had similar valuesMif, while in  region, which could not be observed because of the presénce o
A1367 the presence of very active galaxies such as CGCG $right stars saturating the FUV detector. There are indestes
087, 97-079 and 97-073 shifted* to slightly brighter values hints that in Coma the slope of the UV luminosity functions-fla
(Cortese et al. 2003). To quantify how the lack of bright alge tens going from the periphery to the densest observed region
might change our results, we fixed* equal to the values ob- (Cortese et al. 2008). Another source of uncertainty in Coma
tained for the Coma cluster, -18.50 and -18.20 in the NUV anghd A1367 is that in the faint regimé(> -16) cluster mem-
FUV bands respectively, and determined the associatpd- bership is determined for the majority of galaxies usingryoo
rameters (see Table 3). Although the absolute values ik  constrained statistical criteria whereas in Virgo moreuaate
crease at both wavelengths, the corresponding luminasity-f membership can be assigned dowrMo= -10 (Rines & Geller
tions are still significantly flatter than those determine@€oma 2008).
and A1367. Despite these large uncertainties, we tentatively comthase
Given the correlation betweenand M*, large uncertainties on results to those obtained at other frequencies. The fathskepe
M* translate to a significant uncertainty on tlagarameter{ of the NUV and FUV luminosity functions of Virgo galaxies is
0.2). Despite this, the data apperas to indicate that theud\-|  slightly flatter than that obtained by Sandage et al. (198%)e
B bands down to the completeness limiting magnitude of their

10

&(M) (N, 1.0 mag™!)

T TTTTH]
-~
11 IIIIII|

13 Given the shallow nature of these old surveys, the uncéytain
their M* was mostly due to their limited extension to low luminositie * The poor statistics prevents to do this exercise in the FUhba
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Fig. 13. Comparison of the parameters obtained by fitting Schechtetibns to the FUV (left) and NUV (right) luminosity funotis of the Virgo
cluster down to magnitude limits @fl < -10 (black filled circles and solid contours) andMf< -13 (black empty circles and dotted contour or
error bars) with their uncertainty, of the Coma cluster @atpty square; from Cortese et al. 2008b), of A1367 (greegdfifliangle; from Cortese
et al. 2005), of the Shapley supercluster (yellow filled sgutom Haines et al. 2010) and of the field (blue asterisknfiVyder et al. 2005).

survey Br = 18;a = -1.25; see Table 4). We remind, howevemalaxies sampled here are likely significantly reduced wngth
that the B band luminosity function of Sandage et al. (1985) $pect to those of galaxies at the periphery of the clustes€fio
determined on the whole Virgo cluster (0 sq. deg.). A steep- & Gavazzi 2006). It is interesting to note that, despite thet f
ening of the faint end slope of the UV luminosity functionfret that the UV emission is generally an indication of the presen
outskirts of Virgo is expected since already observed inofire of very young stellar populations, the UV luminosity furoetiof
tical bands in other clusters such as Coma (Beijersbergah etcluster galaxies is dominated by evolved early-type gakxi
2002; Adami et al. 2007, 2008). These results on the shape of the UV luminosity functions are
The accurate morphological classification available ferMICC  qualitatively consistent with the picture recently propdsy
galaxies (from Binggeli et al. 1985, those not cataloguetthén Boselli et al. (2008a, 2008b), i.e. that low-luminosityrdtarm-
VCC being classified as late-type dwarfs according to their oing galaxies recently accreted by the Virgo cluster interdc
tical morphology and blue colors) allows us to estimate the Uwith the hostile environment losing most of their gas aftezla
luminosity function separately for late- (Sa-Sm-Im-BCDida atively short ram-pressure stripping event. The lack of gas
early-type (E-SOa-dE-dS0) systems (see Fig. 14). principal feeder of star formation, induces a rapid reauctf

In the NUV band the fitted Schechter functions (see Tablee) ghe star formation activity, and therefore of the UV lumiitps
qualitatively similar to those obtained in the optical bgfable (Boselli et al. 2009), transforming star forming rotatiryg®ms

4), with a flatter slope for late-type systems +{ -1.0) than in into quiescent dwarf ellipticals. Indeed the faint end slopthe
early-type galaxiesa( ~ -1.2) due to the increasing contribu-UV luminosity function, sensitive to the dwarf galaxy pogul
tion of the dominating dE-dSO galaxy population at the fairton, of the Virgo cluster and of the field are very similadicat-
end. The dierence between the slopes of the early- and latieg that other processes such as the formation of dwarfsigiro
type galaxy populations is however more marked in the opticaerging events (which should induce a flattening of the faint
than in the NUV. This is quite expected since dwarf elliptamad  end slope of the Virgo luminosity function) or the interactiof
spheroidal galaxies have redder colours than dwarf starifiy massive systems (which would produce tidal dwarfs, thuegpste
systems relatively rare in high density environments. Tiffied ening the cluster luminosity function with respect to thédfielo
ence inM* between star forming and quiescent systems in thmet need to be invokéd Given the high velocity dispersion of

B and NUV bands is consistent with their observeffedlence the cluster, gravitational interactions necessary to peedidal

in color (Boselli et al. 2005a; 2008a). The poor statistitshie dwarfs or merging events are extremely rare (Boselli & Gavaz
FUV data prevents accurate fitting of the data once the samg@06). In a ram pressure stripping scenario the decreasimg c
is divided into star forming and quiescent systems. Theaata tribution of star forming systems at low luminosities widspect
however, consistent with what found in Coma and A1367, i.ta the field, observed also in the optical bands, would be coun
star forming objects dominate at high luminosities whiléegu terbalanced by the increase of the number of quiescent dwarf
cent galaxies dominate at low luminosities. We note thatlthe
ference between early- and late-type systems will likelynoee

prr(])nlouvnced olncte the_ Iumln_05|tyt;‘]unct|(|)|nkls determlnﬁdllﬂar_ t 245 (Duc et al. 2000) would be easily detected by GALEX sindé& w
whole Virgo cluster since, given the well known morpholagic FUV and NUV magnitudes of 16-17 mag and central surface bright-

segregationiéect, the core region analyzed in this work is domMyesses of 23-24 mag arcsacThis is also the case for the star forming
inated by early-type systems. Furthermore, since gaspstp bjobs in the tail of IC 3418 (Fumagalli et al. 2010), potetyiagenitors
is expected to be mordfieient in the core region, the star for-of tidal dwarfs, detected by the GALEX pipeline with UV matyrles
mation activity, and therefore the FUV fluxes, of the latpay < 21.

15 Tidal dwarfs such as those produced in the interacting systep
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ellipticals. This picture is also consistent with the preseof

a significant number of rotationally supported dwarf eitipts

within Virgo characterized by disky morphologies and young 100
stellar populations (Michielsen et al. 2008; Toloba et 802,

2010). Although the presence of dwarf quiescent systents wit~
different morphological properties has been confirmed (Lisker e,

al. 2006a, 2006b, 2007, 2008, 2009), supporting the idaaiha
ferent formation processes afférent epochs might have shapedE 10

the dwarf galaxy evolution (Lisker 2009), the transformatof o E i
low-luminosity star forming systems into dE-dSO throughm+ — f i

pressure stripping event is a very plausible scenario fplagx- s
ing the formation of the low-luminosity extension of the redz. 1
sequence at recent epochs (Boselli et al. 2008a; Gavazti et .a,
2010). The transformation of star forming into quiescenadw =
systems, however, does not seem to work for Coma and A136&,
v;/]here tl‘r\]e ?Iolge Or]: thebUV Iuminolsity (fjunction is mucg;ttieper ot i
than in the field. This observational evidence is incongtsté :

the idea that ram pressure stripping is much mdfeient in —=0 —-18 -16 -14 -12 -10 -8
these high density clusters than in Virgo (Boselli & Gavazzi FUV (AB mag)

2006). As previously mentioned, however, statistical ectipns 100
necessary at low luminosities combined with & mag brighter

cut make the fitting parameters of UV luminosity functions ofT’\
Coma and A1367 still highly uncertain for studying the dwarfao
galaxy population.

—e— E-SOa-dE-dSO

—=— Sa-Sm-Im-BCD

o
'

10

1.0 ma

7. Conclusion

We have described the GUVICS (GALEX Ultraviolet Virgo
Cluster Survey) survey aimed at covering in the UV the whole= 1
Virgo cluster region{ 120 sqg. deg.) at the depth of the Mediumg
Imaging Survey (1 orbit per pointing; 1500 sec). The data, >
already available for the central 12 sq. deg., have beentased
determine for the first time the FUV and NUV luminosity func- o 1 L
tion of galaxies belonging to the core of the Virgo clustewdo -20 —-18 -16 —-14 -12 —-10 -8
to the absolute magnitude limit & ~ -10. This has been done

using data for 135 and 65 galaxies in the NUV and FUV bands NUV (AB mag)

respectively. Despite the relatively good statistics, dbeermi-
nation of the NUV and FUV luminosity functions is mainly lim-

! e BD: by o clustrgales. hered and e
. . ! ; ive the best fit Schechter function for early- and late-tgpkaxies in

quite uncertain. Complete UV coverage of Virgo is necessagy. Nuv band.

for an accurate determination of the UV luminosity functafn

the cluster. Our analysis, however, suggests that the FUV an

NUV luminosity functions of Virgo galaxies both have slopes . .

R . J.C. Mufoz-Mateos for providing us the SDSS data of the SBNgalax-
~-1.1, S|gn|f|cantly flatter than that de_termmEd for the mar ies and M. Seibert for providing us with FUV data manually veed of
clusters Coma and A136@ ¢~ -1.6) and is rather similar to that fields N. 1, 7 and 11 and M. Balogh and the anonymous refereaider
measured in the optical B band in Virga € -1.25) or in the ful comments. This research has made use of the NFYC Extragalactic
UV bands in the field¢ ~ -1.2). Besides the large uncertaint)patabase (NED) which is operated by the Jet Propulsion Iz, California

; ; * ; Institute of Technology, under contract with the Nation&rédnautics and Space
on the determination df1”, the observed dierence with Coma Administration and of the GOLDMine database (hfgoldmine.mib.infn.if).

and Al1367 could be partly attributed to either th_e much Sm_a”GALEX (Galaxy Evolution Explorer) is a NASA Small Explordaunched in
dynamic range sampled-(4 mag) angbr the quite uncertain 2003 April. We gratefully acknowledge NASAs support for stmction, op-
statistical corrections applied for determining the cifmiion eration, and science analysis for the GALEX mission, deyadoin cooperation
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