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Spectrum of the unresolved cosmic X ray
background

What is unresolved 50 years after its discovery
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Abstract. We studied the spectral properties of the unresolved cosmic X-ray background
(CXRB) in the 1.5-7.0 keV energy band to provide an observational constraint on the sta-
tistical properties of those sources that are too faint to be individually probed.
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1. Introduction

We performed a spectral measure of the X-
ray unresolved emission in the 4 Ms obser-
vation Chandra deep filed south, the deepest
X-ray observation ever performed. The unre-
solved cosmic X-ray background (CXRB) may
be due to an intrinsically diffuse component
or to the cumulative contribution of individual
sources below the current flux limit. In the lat-
ter case, high redshift and Compton-thick (CT)
AGN (the ones for which the neutral hydrogen
column density is higher than the inverse of the
Thomson cross-section, Ny > 1.5><1024), to-
gether with star forming galaxies, are expected
to be the main contributors.
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2. Our work

We directly measured the unresolved emission
on the Swift XRT observation of the CDF-
S, subtracting the signal of the sources re-
vealed by Chandra. In this way we exploited,
at the same time, the low and predictable in-
strument background of the Swift X-ray tele-
scope (XRT), which is ~ 40 times lower than
Chandra and the unprecedented depth of the
Chandra observation.

Besides the instrument background, the un-
resolved signal on the XRT detector in the 1.5-
7.0 energy band is expected to be contributed
by the following elements: the sources detected
by Chandra and not by XRT, the optically/IR
detected (X-ray undetected) sources, the PSF
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Fig. 1. Left Panel: the spectrum of the unresolved CXRB: comparison with previous measures. The gray
area is the result of the present work. The dashed area represents the total CXRB emission as measured
by Swift (Moretti et al.[2009). Right Panel: the grey areas represent the spectrum of the unresolved and
resolved CXRB. The yellow dashed and continuous lines show the expectations of the (Gilli et al.|2007)

model for the two components.

residuals from detected sources, the stray-light
contamination and the unresolved CXRB that
is the goal of the present work.

Accurately modelling all these compo-
nents, we found that the unresolved emission
can be modeled by a hard power law with pho-
ton index I'=0.1+£0.7 and a normalization of
7.6 (+10.0,-5.2) x107 photons s~ cm™ deg~>
at 1 keV, corresponding to a flux density of 5
x1071% erg s7! cm™? deg? in the 2.0-10. keV
band.

Compared to previous works and thanks
to the low level of the Swift-XRT instrument
background in the hard band (>2 keV) we
significantly reduced the uncertainties finding
consistent results in terms of absolute flux
measurement (left panel of Fig. 1). After re-
ducing the uncertainties our result left room
for a small, but significant component still to
be resolved. To check whether the unresolved
spectrum can be accounted for by current AGN
population synthesis models, we compared our
results with |Gilli_et al.| (2007) (G07) model,
which provides the integrated spectrum for dif-
ferent AGN subpopulations at given luminos-
ity (L), redshift (z) and absorbing column den-
sity (Ng).

The GO7 model is fully consistent (7%

scatter) with the summed spectrum of all the
sources in [Xue et al.|] (2011} catalog . We also
find that the same model accurately repro-
duces the soft part (< 3 keV) of the spectrum
of the unresolved emission, whereas it falls
short in replicating the 3-7 keV emission, hint-
ing that there are some missing hard sources
(right panel of Fig. 1). This discrepancy can
be solved assuming that the number of AGN at
high redshift (z > 2 ) is much higher (a factor
4) than the local population.

On the other hand, neglecting the CT con-
tribution and conservatively assuming that all
the unresolved emission comes from very high
redshift AGN (no source at z > 6 has been de-
tected in the CDF-S), our measure can be used
to probe the SMBH formation models at these
early epochs (Salvaterra et al.[2012).

Full details of the work are given inMoretti
et al.|(2012).
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