INAF

ISTITUTO NAZIOMNALE

2 ASTROFISICA

MATIRAL INSTITLITE
FOR ASTROFHYSICS

Publication Year

2016

Acceptance in OA

2020-05-22T09:39:01Z

Title

Deep Photometry of Galaxiesin the VEGAS Survey: The Case of NGC 4472

Authors

SPAVONE, MARILENA

Publisher's version (DOI)

10.1007/978-3-319-19330-4_26

Handle

http://hdl.handl e.net/20.500.12386/25065

Serie

ASTROPHY SICS AND SPACE SCIENCE PROCEEDINGS

Volume

42




arXiv:1507.00911v1 [astro-ph.GA] 3 Jul 2015

Deep photometry of galaxies in the VEGAS survey: the case
of NGC 4472

Marilena Spavone on behalf of the VEGAS team

Abstract The VST-VEGAS project is aimed atresolution data and the need of studying nearby,
observing and studying a rich sample of neartand thus large, objects. We present a detailed study
early-type galaxies in order to systematically chaof the surface photometry of the elliptical galaxy
acterize their properties over a wide baseline dfGC4472 and of smaller ETGs in its field, per-
sizes and out to the faint outskirts where data ai@med by using new g and i bands images to con-
rather scarce so far. The external regions of galastrain the formation history of this nearby giant
ies more easily retain signatures about the fagalaxy, and to investigate the presence of very faint
mation and evolution mechanisms which shapsdbstructures in its surroundings.

them, as their relaxation time are longer, and they

are more weakly influenced by processes such as

mergers, secular evolution, central black hole ac-

tivity, and supernova feedback on the ISM, which The VEGAS survey

tend to level age and metallicity gradients. The

collection of a wide photometric dataset of a large o ) ]
number of galaxies in various environmental corl-® VST Elliptical GAlaxies Survey (VEGAS) is

ditions, may help to shed light on these questiorgd€ep multi-bandgr, i) imaging survey of early-
To this end VEGAS exploits the potential of thdype gaIaX|es in the Southern hemisphere carried
VLT Survey Telescope (VST) which provides higifut With VST at the ESO Cerro Paranal Obser-
quality images of one square degree field of vie¥ptory (Chile). The survey goal is to map the

in order to satisfy both the requirement of higfiurface brightness of galaxies withag < 4000
km/s, sampling all environmental conditions and

* VEGAS team: M. Capaccioli (P.I.), Michele Cantiello{N€ Whole parameter space. The expected depths
D. A. Forbes, A. Grado, E. lodice, L. Limatola, N. Napoli-at S/IN> 3 in theg, r andi bands are 27.3, 26.8,
tano, M. Paalillo, T. H. Puzia, G. Raimondo, A. J. Roand 26 mag arcseé respectively, enough to de-
manowsky, P. Schipani & M. Spavone tect signatures of diffuse star components around
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galaxies (see e.gl][9]) and the dynamical inte2.1 Light and color distribution
actions of ETGs with the intergalactic medium.

The main aspects that the VEGAS survey will inWe used the standardar? task ELLIPSE to per-
vestigate are: 1) 2D light distribution out to 8'_1%rm the isophotal analysis of the VEGAS galax-
Re: galaxy structural parameters and diffuse lights on the final mosaic in each band, after proper
component, inner substructures as a signatureypfoy qround subtraction. We have also derived the
recent cannibalism events, inner disks and bars i thally averaged surface brightness profiles
eling active nuclei present in almost all the oy, jsophotal annuli of specified thickness. The az-
jects of our sample; 2) radially averaged surfage, ihally averaged profiles for NGC 4472 in the

brightness profiles and isophote shapes up 10 1i hands are shown in Fig.1 as a function of the
Re; 3) color gradients and the connection W'“il;ophote semi major axes

galaxy formation theories; 4) detection of exter- 1o light profile in theg band, shows a neat
nal low-surface brightness structures of the galaxf1 '
ies and the connection with the environment; ?

Itr

census of small stellar systems (SSS: GCs, u X . ) .
compact dwarfs and galaxy satellites) outt®00 IS compatible with the typical values at whidfi [9]
have observed a change of slope induced by the

Kpc f_rom the main galaxy cent_er, a_md the'f phot(? L in a series of stacked galaxy clusters. More-
metric properties (e.g. GC luminosity function an
. . over we note the presence of an outer and more
colors and their radial changes out to sevexal- o . L . .
; . . elliptical component with a significant gradient in
lowing to study the properties of GCs in the outer; . 2
) oS ey T he P.A. which, as suggested by [4], is likely due
most “fossils” regions of the host galaxy. VEGA .
. ; . . 0 a population of some ICL.
will provide a volume limited survey in the South, . o
. Our azimuthally averagegiband profile is com-
complementary to the Next generation Virgo CIUS'ared with the available literature in Fig. 2. The
ter Survey (NGVS), with comparable depth but nB NGC 4472 -
environmental restrictions. 15

ange in the slope aé/4 ~ 55, wherepg ~ 27

1ag arcsec?. The level at which the break occurs

2 The NGC 4472 field: a test case I R

20 — o o —

This first VEGAS case (Capaccioli et al., in prepa-
ration) deals with a deep photometric analysis of
the ETGs inthe VST field of the galaxy NGC 4472 |
(M49), the brightest member of the Virgo cluster. 25 L . } |
This field has been chosen for the following rea- : . H l

p [mag/arcsec?]
.
.

sons:

() Ei
e itis well-studied, with an ample scientific pho- ; " P

tometric literature ([B3],[18],[[7],[5],6]); av/+ [arcsec]

vestigate the ability of VEGAS to map the" €9 (blue) and (red) bands.
faint galaxy outskirts. In fact, together with &

nearby supergiant object filling almost the en-!RAF is distributed by the National Optical Astronomy

tire OmeqaCAM field. there are smaller ETGObservatorles, which is operated by the Associated Univer-
] g N . Sities for Research in Astronomy, Inc. under cooperative

either embedded in the light of NGC 4472 0ggreement with the National Science Foundatlamage

close to the edges of the frame. Reduction and Analysis Facility) environment.




Photometry of NGC4472 3

residuals with respect to*/* fits show a spec- diffuse features such as a tail associated with the
tacular agreement with the literature, and fromwarf irregular galaxy UGC 7636 interacting with
the comparison with NGC3379([2], blue line) weNGC 4472, as well as the presence of concentric
note clear similarities due to the presence of dihells and fans of material (white contours), also
fuse shells in both systems. identified by [1].
We have also studied the fainter ETGs in the
one square degree of the OmegaCAM field: NGC
4434, NGC 4464, NGC 4467, and VCC 1199, in; .
cluding the dwarfirregular, UGC 7636 in the prox?’ Conclusions
imity of the giant NGC 4472, reaching an even
larger depth for these systems. We have presented the VST Early-type Galaxy
The (g-i) color profiles show an indication thaBurvey (VEGAS), currently ongoing with
for r > 3re a very negative colour gradient develVST/OmegaCAM (PI: M. Capaccioli). In particu-
ops in some galaxies, which apparently vanishks, we present the deep observations in two bands
atr ~ 8re (see Fid.B). (g andi), collected with the VST/OmegaCAM,
for NGC4472. The surface brightness profiles of
NGC 4472 reach a depth of Z/mag/arcsecin g
. . band and 26 mag/arcsem i band, comparably
2.2 2-dimensional model to previous deep studies (see Hig. 2). This depth
allowed us to spot deviations from a simple de

In order to enlighten possible larger substructureéucouleurs profile and in.particular a change
a 2-dimensional elliptical model of NGC4472f slope ata ~ 14.2 (see Fig[ll) that we have
best fitting the azimuthally averaged isophotes h@§sociated to the presence of a decoupled ICL
been produced using thRAF taskBMODEL. Fig. component which was not detected in previous
A plot the difference between the origirggband analyses.

image and the model. This residual map shows aHere we stress that the simple inspection of

clear asymmetry in the nuclear region and sontiee deep surface brightness profile of NGC 4472,
T clearly shows the presence of a diffuse component

— T[T
.
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Fig. 2 (O-C) residuals of mean profiles from a best fit- (a/a)s
ting r/4 model used only to remove the main gradient anfgig. 3 Left-Azimuthally averaged light profiles in thg
make comparisons easier. The blue solid line plots the Ob@nd for the five ETGs of this paper scaled to their effec-
residuals for the East-West photometric cross-sectioheof ttive parametersRight-Assembly of thgg-i) color profiles
standard elliptical galaxy NGC3379 froiml [2]. for the five ETGs and for the interacting system UGC 7636.
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starting to dominate gty ~26.5 mag/arcséqsee  The color profiles show an indication that for
Fig.[), which is compatible with the typical val-r > 3re a very negative colour gradient develops
ues at which[[B] have observed change of slofie some galaxies, which apparently vanishes at
induced by the ICL in a series of stacked galaxy~ 8re. In a forthcoming paper (Capaccioli et al.,
clusters. in preparation) we will show that our results are

We notice that the trend of the residuals of thlé_asically unaffected in their qualitatively conclu-
luminosity profiles of NGC 4472 with respect t6>0NS by the extended wings of the PSF (scattered
anr?/4 pest fitting model has some striking analdight)- _ .
gies with the similar curve for NGC 3379([2]). 10 conclude, this paper illustrates the per-
Besides a bright extended core, we find evidenf@mance and the accuracy achieved with the
for a wavy pattern possibly associated with shel}s> T/OmegaCAM to produce surface photometry
of diffuse material. The presence of such shelff €arly-type galaxies, also in very extreme condi-

also stand out very clear from the 2-D residu&ons. For the case of NGC 4472 the presence of
map. an extended halo around the giant galaxy, reach-

We have also studied the fainter ETGS in ”—)Iig the edge of the one square degree field of view,

one square degree of the OmegaCAM field: NG as allowed us to fully test the procedure for data

_Téduction and background subtraction. The results
4434, NGC 4464, NGC 4467, and VCC 1199, in-, . . . .
- : ! . ' _obtained with b t ble f
cluding the dwarfirregular, UGC 7636 in the prox9 ained with oUr observations are comparab'e fot

J . to the collection of ob ti thered
imity of the giant galaxy NGC 4472. For all thes gecuracyto the coflection ot observations gathere

o §rom different telescopes séd [7]).
systems we have highlighted the presence of SOM& 4o future we egpec(t to i[m]p))lement a more

substructures defined as deviations from a simp{}g1 - . ' .
) . t f | lud d t of
de Vaucouleurs (1948) best fit profile. These d%- riegate surface analysis Inciuding a wider set o

i ted to st _ | Ptnotometric law in order to characterize the SB
viations are associated 1o strong varying values ol » s\ rements in a larger sample of galaxies and
the ellipticity and P.A. as well a&y andb, param-

. thus discuss results in the context of galaxy for-
eters, suggesting the presence of some SUbStrH%tion theories

tures.
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Fig. 4 NGC 4472. Zoom (3% 35 arcmin) of the median-
smoothed residual image. Superimposed white contours a
1) the tail connecting UGC 7636 to the giant ETG, and 2)
shells and fan of material identified byl [1] and visible in
our residual image.



