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Abstract

Bringing together results from recent hard X-ray and infrared observations, we present an updated
census of the nearby, bona fide Compton-thick active galactic nuclei (CTAGN) population. Ongoing
follow-up of local AGN is reshaping our understanding of the local CTAGN population, and with an
increasing sensitivity of ongoing and new hard X-ray surveys, many objects consistent with being com-
pletely reflection-dominated are likely to be uncovered in the near future. The multiwavelength properties
of CTAGN (in particular, in the infrared) can be studied in order to understand what drives their growth
and obscuration. CTAGN are heterogeneous in terms of many of their general characteristics, e.g. in
being hosted in a wide range of host galaxy types, and in terms of the relation between large-scale host
absorption with that in the circumnuclear environment. Understanding this heterogeneity is important
for tracing the role that obscuration plays in AGN evolution.
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1. Introduction

The known census of active galactic nuclei (AGN) is
severely incomplete at high column densities of obscuring
gas (NH). Even locally, several lies of evidence suggest
that we are missing a significant fraction of the heavily
obscured AGN population. Identifying this population
is important for quantifying the accretion energy den-
sity of the cosmos and understanding the most active
(obscured) growth phase of supermassive black holes.

At present, only ∼20 bona fide Compton-thick AGN
(CTAGN) are known locally (out to ≈250 Mpc). A
bona fide classification is based upon hard X-ray con-
tinuum and Fe Kα emission line detections, which can
be self-consistently modeled with a Compton-thick ob-
scurer (e.g. Della Ceca et al. 2010, Goulding et al. 2012,
Gandhi et al. 2014). Many studies indicate that CTAGN
should constitute ∼10–30% of the entire AGN popula-
tion (e.g. Risaliti et al. 1999, Treister et al. 2009, Burlon
et al. 2011), and using the latest X-ray luminosity func-
tions of AGN the modeled number density of CTAGN
with intrinsic L2−10, in > 1042 erg s−1 is about 5× 10−5

Mpc−3 (Ueda et al. 2014), or a number count of ≈ 3000
CTAGN within 250 Mpc, about 150 times higher than
the known securely identified ones. Robust follow-up of
other candidates is clearly important.

NuSTAR is reshaping our understanding of the local
CTAGN population, by accurate and uncontaminated
measurements of their high energy spectra leading to ro-
bust modeling of their intrinsic powers. As a result, the
intrinsic luminosities of some objects have been revised
down by about an order of magnitude (Teng et al. 2014,
and Teng et al. 2014, in prep.). In other cases, NuSTAR
is able to securely measure values of L2−10, in about 10
times higher than could be inferred from modeling of X-
ray data below 10 keV (Gandhi et al. 2014). Fig. 1
shows the known bona fide CTAGN as a function of in-
trinsic X-ray luminosity and distance (reproduced from
Gandhi et al. 2014). Several of these sources (especially
the fainter population) are consistent with completely
reflection-dominated hard X-ray continua. CTAGN are
generally associated with late-type hosts, though early-
type morphologies are not excluded for all (Gandhi et al.
2013).
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2. Multiwavelength properties

There is a known relation between the observed infrared
continuum and intrinsic X-ray powers of AGN, that
is followed by obscured as well as unobscured sources.
Gandhi et al. (2009) were the first to include a substan-
tial fraction of CTAGN thus extending this relation to
the regime of extremely obscured sources. There is no
obvious anisotropy in the infrared powers of Compton-
thick vs. Compton-thin sources, though this effect still
requires precise quantification based upon larger samples
(Asmus et al. 2014, in prep.).

It has been pointed out by various studies (e.g. Gould-
ing et al. 2012) that the CTAGN population is quite
heterogeneous. For instance, their infrared spectra show
a wide range of spectral slopes and features. In fact, the
same authors have demonstrated that the presence of a
Silicate absorption feature is unrelated to circumnuclear
toroidal obscuration, but is instead related to absorption
on much larger scales in the host galaxies. Host galaxy
obscuration also appears to play a role in the low scatter-
ing fractions observed in edge-on or dusty hosts of highly
obscured Compton-thin AGN (Hönig et al. 2014).

CTAGN obviously have a plentiful supply of obscuring
gas in their circumnuclear environments and it is inter-
esting to ask whether they are also being fed at high
rates. There is, at present, no strong evidence that the
growth rates of CTAGN in the local universe differ from
those of the general Seyfert population (Vasudevan et
al. 2010). However, a systematic and unbiased study
incorporating the new results from the hard X-ray and
infrared powers remains to be carried out.

We have undertaken a systematic study of the proper-
ties of a volume-limited sample of local AGN, including
a substantial fraction of CTAGN, in order to understand
their heterogeneity and obtain and unbiased census. Re-
sults will be reported in Annuar et al. (2014, in prep.).
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Fig. 1. The local bona fide CTAGN population as a function of
L2−10, intrinsic vs. distance. Only about 20 objects are known
out to ≈ 250 Mpc. Red points denote new constraints from
NuSTAR (Gandhi et al. 2014).
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