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A new search for variability-selected active
galaxies within the VST SUDARE-VOICE
survey: the Chandra Deep Field South and the
SERVS-SWIRE area

Falocco S., De Cicco D., Paolillo M., Covone G., Longo G.,d&ra., Limatola
L., Vaccari M., Botticella M.T., Pignata G., Cappellaro Erevese D., Vagnetti F.,
Salvato M., Radovich M., Hsu L., Brandt W.N., Capaccioli Mapolitano N.,
Baruffolo A., Cascone E., Schipani P.

Abstract This work makes use of the VST observations to select varisdlirces.
We use also the IR photometry, SED fitting and X-ray informativhere available
to confirm the nature of the AGN candidates. The IR data, abkilover the full
survey area, allow to confirm the consistency of the vaiitgisklection with the IR
color selection method, while the detection of variabifitgy prove useful to detect
the presence of an AGN in IR selected starburst galaxies.
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1 Aimsand method

The luminosity of virtually all AGN varies at every wavelghgsee e.g[110, 14] 7,
[19] and references therein), thus making variability ontnefmost distinctive prop-
erties of these sources. The variability selection mettssdmes that all AGN vary
intrinsically in the observed band, without requiring asgtions on the spectral
shape, colours, and/or spectral line ratios.

In the work described in this proceeding we aim at constngainew variability-
selected AGN sample exploiting the data from the ongoingesuperformed with
the VST (VLT Survey Telescope), se€ [6] for details. We mage of data in the
r band from the SUDARE-VOICE survey performed with the VSIEseope ([2],
Cappellaro et al. in prep.). In a companion contribution &y Cicco et al. in this
volume (also see [4], hereafter Paper I) we focused on theMC@ESregion. Here
we examine two fields around the CDFS region, that we label€Dénd CDFS2.
We examined a total of 27 VST epochs for the CDFS1 and 22 efoctiee CDFS2
spanning five and four months respectively and covering ea af two square de-
grees. The data reduction and the analysis were perforniegl te procedure ex-
plained in Paper | (and in De Cicco et al., this volume) cdmgisin identifying
as candidate AGNs all sources whose lightcurve showed agssx@riability of 3
r.m.s. from the average variability of all sources with $amimagnitude. To vali-
date our catalogue of variable objects we exploited SWIRELB}and SERVS by
[13]. We also used SED (Spectral Energy Distribution) ¢fasgion given in [9]

and [15].

2 Results and discussion

We obtained a sample of 175 sources that we investigatedteiurt detail analysing
the diagnostics described below. 12% of the selected saangplelassified as SN,
based on both visual inspection of the light-curves and tataditting by the
SUDARE-I collaboration (Botticella et al., this volume a@ppellaro et al. in
prep.).

We used the information contained inl [9], to extract X-ray &ED data for
our variable candidates located within the ECDFS area.elasr only 15 sources
in common between the sample presentedin [9] and our sdleateple. The 15
common sources belong to the CDFS1 which encloses the ECDW¥ve of the
15 common sources are detected in the X-rays and their SEDBea strong AGN
contribution (in particular in the NIR part of the spectru)l these sources have
also been identified as non-SN on the basis of the inspecfitimed lightcurves.
The remaining three sources are non-detected in the X-raysheir best-fit SED
template shows no evidence for a significant AGN contributidhese three sources
were identified as SN according to their lightcurves. Thenefwe conclude that
they are SN explosions in normal galaxies.
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We validate our catalogue of variable objects with the @amplng surveys
SWIRE [12] and SERVS13] which provide data in the 3.6, 4.5, B, 24, 70, 160
umbands, and inthe U, g, 1, i, z filters. In Fid. 1 we comparertheé versus the 3.6
umto r band flux ratio of our variable candidates with the SERVS+B®B/kource
catalog. This diagram has been proposed by [15] to sepamtefsom galaxies.
The populations represented in the plot are segregatedviictoegions: stars and
extragalactic objects. Figulé 1 shows that six of 57 vaeiatiljects are along the
stellar sequence, likely variable stars.

We further make use of the mid-IR colors in order to confirmittentification of
our AGN candidates. Figuté 2 shows the diagnostic develbgdd1]. Due to the
different dust content and temperature, normal galaxtesfesming galaxies and
AGNSs occupy different regions of this diagram. This alloves as shown in[11],
to define an empirical wedge (solid line in Fig. 2) which esel® a large fraction
of the AGN population. Out of the 115 sources of the selectade represented
in the plot, 103 lie within the Lacy wedge, supporting thefBX nature. We also
note from Fig[® that the average stellarity index of thealaleé candidates inside the
Lacy region decreases towards the left side of the diagrdrarethe contamination
is more severe. According to [18], many of such sources avédaisation narrow
emission regions (LINERS). To improve the puﬁtyf the IR selected AGN sample
and to reduce the starburst contamination to IR-selected #&@nples/[b] defined a
more restrictive criterion, which is shown in Figlide 2 as atdal line. The majority
of pointlike sources lie within the Donley wedge, strengting the view that the
Donley region is occupied prevalently by AGN-dominatedgéads.

3 Conclusions

We identified 175 candidates selected through variabikiyg VST observations
in the CDFS. To validate the sample, we used informationavi both within the
VST-SUDARE consortium and in the literature. The total neméf candidates for
which we could employ the diagnostics discussed in the ptevsection is 137 out
of a total 175 candidates in the selected sample. We founddffdrmed AGN (by
at least one diagnostic of those explored in the previousosgcthat is 75% of the
137 candidates with ancillary data and 59% of the selectetbka As expected,
contaminants are mainly stars and SN: the stars constiBufésof the selected
sample of 175 candidates, while the SN constitute 12 %.

In conclusion the purity of our sample of optically variabtaurces is 75%, close
to the 80% obtained for the COSMOS field in Paper I. The corepkeds of the
variability-selected survey presented in this work is 22d&nfputed with respect
to the IR selection of [5]). In Paper I, the completeness (@ot®d with respect to
X-ray samples) has been estimated to be 15 % for a 5 monthineagbe two
results are thus in broad agreement considering that tleegstimated with respect

1 We define the purity as the number of confirmed AGN divided leyrthmber of AGN candidates
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3.0

Variable candidates of the selected sample
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Fig. 1 Flux (F,) ratios between the band and 3.6um versusr —i colour. Small points:
SERVS+SWIRE 82254 sources. Triangles: 57 sources in conwitbrthe selected sample. Dia-
monds: SN. Crosses: X-ray detected sources. The colouatedhe increasing stellarity, from

red (extended sources) to blue (pointlike). The solid liapasates the stellar sequence and the
non-stellar region.

to different reference populations. These completengstslean improve extending
the monitoring baseline, as pointed out in previous papers [16] and Paper ).
The new observations which are currently being acquiredHerCOSMOS field

(P.I: G. Pignata) with VST will allow us to directly compaiteesse results using a
3-year long monitoring baseline.
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Fig. 2 Flux (F,) ratio (logarithmic) at 5.8 and 3.am versus flux ratio at 8 and 4.6m. Small
points: SERVS+SWIRE 18436 sources; Triangles (enclosgdliow edges): 115 sources in com-
mon with the selected sample. Cyan stars: stars; DiamomsC®sses: X-ray detected sources.
Colour code as in Figl1. The solid line is the Lacy region @amdashed line the Donley region
(see text).
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