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SHARDS is an ongoing ESO/GTC large program that is obtainlirg-deep photometry of the
GOODS-North field in 24 medium-band filters (reaching m=2%&85in all bands) in the 500-950
nm range with GTC/OSIRIS. It is designed to study the progemf highz massive galaxies,
but it can also provide very valuable information about tlopydation of AGN at intermediate
redshifts g~0.5—-2). Here we present preliminary results on a study o$tikar populations and
star formation activity in the host galaxies of X-ray sedetoptically faint AGN at 0.6 z<1.1.
We demonstrate that the SHARDS photometry provides a telimeasurement of the 4000 A
break (Dn(4000), an indicator for the age of stellar popaoites) down to m=26.5 AB. We confirm
that most X-ray selected AGN are hosted by massive galagipgélly M, >1019° M) and
that the fraction of galaxies hosting an AGN increases with gtellar mass. AGN-hosts have
restframe U-V and Dn(4000) comparable to those of non-agalaxies of the same mass, that
is, they do not appear to have on average younger stellatgg@ms, unlike in the Local Universe.
Neverthelessz~1 AGN hosts show an excess of IR emission at3um compared to non-AGN
galaxies which might indicate increased star formatioagatn addition, the frequency of AGN
in massive galaxies is about twice higher for the ones witimgostellar populations compared to
the older ones.
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1. Sample selection

We obtained redshifts, restframe colors and stellar masses for the SHARDEes [1] by
cross-identifying to the GOODS-N catalog from [2]. We selected the 166XRDS sources with
10°<M./M<10" and 0.65cz<1.07. From these, 57 are included in the Chandra 2 Ms catalog
from [3]. To compare the AGN hosts with the general galaxy populatiorfoags on the 53 X-ray
sources with a clear 1180 bump. That is, the AGN does not dominate the near-IR emission and
we can study their host galaxies. These are thus moderate luminosity A&HI$sg4]).

2. Results

We measure the 4000 A break following [5]. Due to the lower resolution dBH#®&RDS SEDs
(R~50) compared to spectroscopic samples, a calibration with spectra is tedtietotal uncer-
tainty in Dn(4000) after calibration is,10% for most sources. We find that most X-ray selected
AGN are hosted by massive galaxies (typically M101%5M ., see also [4]), and that the fraction
of galaxies hosting an AGN increases steeply with the stellar mass,<&# at M, <10'°M, to
~30% at M.=10'1°M, (Fig. 1, top left). For normal galaxies, both U-V and Dn(4000) correlate
with M, (Fig. 1, right), indicating that more massive galaxies have older stelladgtiyms. The
U-V color and Dn(4000) of AGN-hosts are comparable to those of nogalalkies with the same
mass, and place them in the green valley and red sequence. AGN alqy tlsetsame locus as
normal massive galaxies in the U-V vs Dn(4000) diagram (Fig. 2, left)jshthey do not appear to
have on average younger stellar populations than non-active galaniid®, in the Local Universe
[6]. The distribution of Dn(4000) values for AGN and non-AGN galaxdes very similar once the
mass dependence of the AGN frequency is taken into account (Figt bpledm), and a KS-test
indicates no statistically significant differences in the stellar populationstbfdutosamples. Nev-
ertheless, for massive (M>10'9°M.) galaxies the probability of hosting and AGN decreases with
increasing average stellar age, and is about twice as high for the ydildngd000) 1.2) galaxies
compared to older (Dn(4008)L.6) ones. In addition, AGN hosts show an excess of IR emission
at A >3um with respect to non-AGN galaxies of the same mass which might be intera®izad
excess of current SFR (Fig. 2, right), albeit some degree of contamminfation emission of the
AGN torus is also likely.
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Figure 1. (Top left): stellar mass distribution of the AGN hosts (ddine) and all galaxies (dotted line,
scaled by a factor 0.05). Solid symbols with error bars iattiche AGN fraction as a function of M
(Bottom left): distribution of Dn(4000) values for AGN hegfolid line) and a random sample of non-AGN
galaxies with the same mass distribution (dotted line).idSeymbols with error bars indicate the AGN
fraction among M >10'5M, galaxies as a function of Dn(4000). (Right): U-V vs stellaass with color
coding for the Dn(4000) index. Solid (open) symbols repnéseurces with spectroscopic (photometric)
redshift. Big circles enclose AGN host galaxies. The shaed represents the red sequence above the cut
defined by [7] for 0.&z<1.2, while the dashed line indicates the approximated iocaif the green valley.
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Figure 2: (Left): U-V vs Dn(4000) with color coding for stellar massyr8bols as in Fig. 1. (Right):
SFR estimate from the UV+IR emission vs stellar mass witbrcobding for the Dn(4000) index. Sources
detected (undetected) at /24 are shown with solid (open) symbols. Big squares represa&nage values
for sources with SFR estimates (no upper limits) in bins @6wide and the solid line is the best linear fit
of log(SFR) vs log(M). For reference, the ‘main sequence’ from [8] is shown irhéddine.



