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Abstract. Dust-obscured galaxies (DOGs) represent a recently-gi#sed, intriguing class of mid-
IR luminous sources at high redshifts. Evidence is mourttiag DOGs (selected on the basis of
extreme optical/mid-IR color cut and high mid-IR flux levelpy represent systems caught in the
process of host galaxy formation and intense SMBH growthekde report the results of an X-ray
spectroscopic survey aimed at studying the X-ray propedféhese sources and establishing the
fraction of Type 2 quasars among them.

Keywords: Galaxies:active — Galaxies:nuclei — Infrared:galaxiesra) galaxies
PACS: 98.54.Cm - 98.54.Ep

According to many models of joint formation and co-evolution of quasars and their
massive spheroidal host galaxies distant dust-enshrouded quasars might represent an
early phase in quasar evolution [1, 2]. However, this evolutionary phase has been rarely
observed, and a population of heavily obscured (possibly Compton Thick, CT hereafter)
X-ray quasars is only loosely constrained to date. Even the deepest X-ray surveys
detected directly only a handful of CT AGNSs [3]. In the recent years many works
have used the mid-IR (MIR) emission or combinations of MIR and optical/radio data
to successfully select a population of highly obscured AGNs at 1 [4]. In particular,

[5, 6, 7] found a very efficient approach in collect sources with AGN luminosities in the
MIR and faint optical or near-IR emission (i.B24m/Fr < 1000 andF4um < 1 mJy),

the so-called dust-obscured galaxies (DOGS), e.g. [8]. All these studies indicate that the
majority of the bright 24um sources with faint optical counterparts are highly obscured
quasars at 2 1.

We have performed an X-ray spectroscopic survey of DOGs aimed at studying the
largely unexplored X-ray properties of these highystems [9]. To this purpose, we
have collected all availablgpitzer optical and X-ray data of five fields from the SWIRE
survey, since this survey, covering with medium-d&gitzerMIPS and IRAC photom-
etry about 30 degjof the sky, provides a unique opportunity to build up a large sample
of DOGs. We selected only those sources falling in a region®tled covered by X-
ray observations available in tbdvIM—NewtorandChandraarchives. The final sample
includes 44 DOGs. The vast majority of spectroscopic (available for 7 sources) and pho-
tometric redshifts are in the range 8<%z <2.5, with an averagé&)= 1.2. Unfortunately,
as the X-ray coverage of the SWIRE fields is highly inhomogeneous, we derived the

CP1248, X-ray Astronomy-2009: Present Satus, Multi-wavelength Approach and Future Perspectives
edited by A. Comastri, M. Cappi, and L. Angelini
© 2010 American Institute of Physics 978-0-7354-0795-4/10/$30.00

493



-

M W
) -
r <
From | M E f 1l =
Lo E EREE
s ¥ 12
= ] &
= L Sey 2s Qso 2s | =
g T
108 - ——— — < — 3
E | El o1
E | =
L | ] S
Sey 1s } v Qso 1s |
10m | o> | . - Lo ) )
104 1044 10% 10% 104 10% 10% 104
Lz 1o ey (2T S71) AL,(5.8um) (erg s)

FIGURE 1. Left (a): Ny vs Lo_1p for the X-ray detected DOGs in [9]. Right (k)5 gum Vs observed
L9®S,. Downward-pointing arrows indicate the3ipper limit onLS$, for the X-ray undetected sources.
The solid line represents the relationship betwegn o andLs g;m obtained for the X—ray sample, while
the dotted(dashed) line representslthe; o/Ls gum ratio expected for an absorption withyN1073(107%)
cm2. The shaded area indicates the rangexofio-Ls gym found for AGNs in the local Universe [10].

X-ray spectral properties for only 23 out of 44 sources (€igla), while 21 sources re-
main undetected in X-rays. The main results of our work casumemarized as follows:
(1) all these sources have a 2-10 keV luminosity 1o 2 10*3 erg s, whereby they
fall well within the AGN X-ray luminosity range, (2) 70% oférsources show a column
density Ny>10%? cm~2, (3) 50% of them can be classified as quasar 2 on the basis of
their Ng>10?2cm=2 andL,_10>10* erg s'1, and (4) at least four DOGs at-1.4 were
found to be very likely CT quasar 2 candidates. These rebalis definitively estab-
lished the AGN-dominated nature of the X-ray emission in BQGth Fogym < 1 mJy.
We were also able to provide a rough estimate of theftt the 15 X-ray undetected
DOGs showing MIR colors typical of AGN-dominated sourceg, €ig 1b (see [9] for
details), one third of which is consistent with being CT.

The present results, together with the high dust contedhié distribution and
huge bolometric luminosities inferred for these sources,(13%<Lgy<10" L), lead
further support to the idea that the DOG phenomenon is liriketie early stages of
quasars evolution.
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