L. Maraschi (INAF/Brera) M. Po//eh‘a (IAP), 6. Trinchieri,, M. Giorgetti, M. Tajer (INAF/Brera) L C'hmppeﬁ/ (INAF/IASF—MI <
* - and the XMM-LSS collaboration :

We present’an XMM/CFHTLS/SPITZER study of the AGN detected in.the 2- 10keV band.in the central part of the XMM-LSS survey (XMDS). The
multi-frequency coverage enablés a very high identifcation rate (>90%, 100% in the area covered by SWIRE) and yields well sampled spectral energy
distributions. We have developed an efficient SED fitting procedure, which allows a reliable classification and photometric redshiftsto be determined
with unprecedented accuracy.for AGN. The IR-to-X-ray,SED properties of the different classes appear to change continuously from AGN1 to SEY1.8 to
AGN 2 to StarForming objects. We find.a large population of optically obscured AGN (i.e. objects with SEDs fitted by AGN 2 or star forming galaxy
templates). The stacked X-ray spectra of AGN type 2 and SF SEDs are harder than those of AGN typel/Seyl.8, and close to that of the XRB. The
‘fraction of optically obscured AGN decreases wn'rh increasing luminosity/redshift while' the fraction of X- r'ay absor'bed AGN. does not change
S|gn¢|can‘rly suggesting a ‘decoupling of gas and dust in‘the close environment of AGN at high luminosities. :

The XMM-Newton Medium Deep Survey (2h 26™, -4° 30) | efric r‘edshifts and classification
(XMDS: Chiappetti et al. 2005) .

 Our fitting procedure ylelds AGN redshifts with unprecedented accuracy (15% outliers)

XMM-Newton: (Polletta et al., 2007- Bolzonella et al. 2000)
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18.x 20 ks (2.6 deg?at F(2-10 keV) 210 cgs) 136 X-ray sources. (2 clusters)
e e ) Field: 1 deg2 (green area in Fig. 1)
5o-limit: 43 83 5’8.5, 65.7 uJy 4 122 w/ unique opt. counterpart
MIPS (24, 70, 160 pym) g 9 w/. dubious optical counterpart
Opticl & near 1R (WDS: PY . Le Fvre) et ook ‘
ptical near-. e Revre s P
U+(25.4), B (26.5), R(26.2), 1(25.0) [AB] 121 w/ SWIRE coverage
J (24.2); K (23.9) [AB] . 121 detected ata3.6 and 4. 5um
Optical (CFHTLS dl+wl): 87 at 24um)
23(25.5); g (25.6),r' (25.7), ' (25.5), z (24,0) 66 w/ UKIDSS JK .
{)KI]DSS near-IR : . 32 w/ radio counterpart
J (24.8), K (25.9) [AB] (0.6 deg?) 3 . 11 spectroscopic redshifts
VLA (20 cm) (Bondi et al. 2003; Ciliegi et al. 2005); b
20cm (80 pJy 5 sigma) -5.5
Spectroscopy (LéFeyre et al. 2005; Gavignaud et al. , 37.4 £ 35.1
* J2006 Lacy.et al. 2006; Garcet et al. 2007)

o SED classification results: 40% of AGNI; 40% of AGN2, 19% of SF.
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Fig. 1: Layout of the XMDS suryey. Buckgraund image: 18 XMM- ) y il 1248 8ason

. 5 Newton pointings. Green rectangle: VVDS survey (1 deg?) Magenta ! s ,“‘, 2 1226 80501 Fig. 3: spectroscopic versus
area: SWIRE Yellow rectangle:UKIBSS (0.6 deg?2) . foodvions N gl 4 Atssd photometric redshifts

B Multi-wavelength average properties of the AGN classes
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The SED properties of the different
classes appear fo change continuously - | o : ; :

- from AGN1 to SEY1.8 to AGN 2 to SF: , The slopes of the type 2
£ the optical-UV continua become B - and SF AGN classes are
mcr‘easmgly red and the X-ray spectra AGNI (38) i;-.gnlﬁg;n;gl:l?ﬁesr Thlag
increasingly hard along the = : angsflé’se bt *rhe+><R?3y :
classification sequence based on the —_ - 3 ] spectrum
optical -IR photometry - ) ) :

Fig. 4: Medmn rest-frame SEDs (points § Fig. 5: Photon indexes for
connected by solid Imes) normalized at 1uym BLUE: AGN1

with 1 and 2 sigma’dispersion’ (colored regions) PURPLE: Sey 1.8

Dashed and dotted curves represent the AGNZ (33) RED:AGN2 *

median and +90% dispersion respectively of o o 0 00 1 100 10t 100 107 100 108 10 GREEN:SF

the QSO templates (Elvis et al. 1994). Reel-frame"-lum) Rest-trame A-Cam)

o ] The X-ray absorbed fraction
; i . o aci appears fo increase with
’I\JT a;;peaer;lsrffh;:: :gﬂ \llaa';'e:;r T 2 decreasing flux buf not to depend
ashf'orp';\GNZ and SF .- on luminosity(or redshift, not
. shown)
Optical obscuration instead is
more frequent in low [uminosity
sources (hot shown)
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Fig. 6 Broad band infrared
luminosity yersus N, estimated

from X-ray data % Fig. 7 Fraction of X-ray absorbed

(black), and unabsorbed (green) AGNs.
versus X-ray -flux and luminosit 0
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1.*The XMDS hard X-ray selected’ A@N sample is divided in three groups based on their optical-IR SED: 407.s% AG6N1, 40*°7% AGN2, 198.¢% SF (Sey

! 1.8 are included in type2 AGN):. A comparison with similar samples from the:literature indicates a decreasing fraction of AGNls at fainter flux limits
*(Franceschini et al. 2005). The AGNT fraction is lower and the AGN2 fraction is higher than in S|m||ar'|y selected spec‘rr‘oscoplcally classified samples (Eckart et al. 2006;
Perola et dl. 2004). Note however that the limit between type 1 and type 2 objects is blurred by the "Sey 1.8"class.

2. Average SED properties: The SED properties aré remarkably continuous along the classification sequence. The average SED of AGNI is dominated by the
AGN emission from optical fo IR, with a small fraction of X-ray absorbed spectra. - AGN1 with the'bluest optical spectra are also the reddest in the mid-IR,
‘suggesting-a decreasing contribution of the host galaxy. In AGN2; dust emission associated with the AGN is detected in the mid-infrared, and emission from
the host galaxy becomes increasingly important. in the optical. The AGN2 class shows a broad range of X-ray. properties, with the majority being absorbed in
the X rays. Sources classified as.'SF do not show any AGN sighature at Op‘l’lCCl| or IR wavelengths, are absorbed in the X rays and have a stacked X-ray
spectrum close to that of the background.
3. Dust properties vs X-ray luminosity and AGN classification: The mld IR/X-ray. luminosity ratio is characterized by a bfoad dlsper'smn but it is on

- average constant for AGN1 and AGN2 and independent of the X-ray luminosity; while. some SF ‘show extremely low values. . 8 ;
4. The.nature of elusive AGN: AGN in the SF class are elusive AGNs:at optical and R wavelengths, similarly.te XBONGs (Comastri et al. 2002), and IR-
selected AGNs with blank optical spectra (Martinez-Sansigre et al. 2006; Lacy et al. 2006). The properties of these sources are explained by large obscuration
in the mid-IR, however it is not clear whether the large obscurq‘hon is an effect of or'len'ra'rlon or whe'rher' it implies a dust dISTr‘IbUTIOh either more ex'tended :
or with a lar‘ger‘ inner radius (see e.g. Ballantyne et al. 2006).
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