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TRILEGAL model predicts a prominent RC population: a clump
structure at i ∼ 14.7 mag and (g − i) ∼ 2.35 mag. The feature is
however less obviously in the simulated data of Besançon as well
as in the XSTPS-GAC observed data. Chen et al. (2013) notice
that the Besançon model predicts too high a fraction of K giants at
the Galactic Centre. In line with this, the current work also finds
that both the TRILEGAL and Besançon models seem to predict
too much giants than actually observed. These findings should help
improve the models.

5.3 Comparison with CO maps

Fig. 18 compares our integrated dust extinction map as given by
the 90th percentile Ar map of Sample A with that of integrated CO
map from the Planck survey (Planck Collaboration 2013b). The
similarity of features revealed by the two maps is visually striking.

The features already mentioned in Section 4, including the Orion
region and the Taurus dark clouds, as well as some filamentary
fine features are clearly visible on both maps. Dust extinction at
the optical and near-IR bands is dominated by large dust grains,
while both common isotopologues of carbon monoxide, 12CO and
13CO, form in dusty environments, and their emission traces the gas
content. The features revealed by CO gas are thinned and sharper
compared to dust features. This is because that at the outer skirts
of large molecular clouds where the extinction is low, the CO is
likely to be largely photodissociated, producing a sharp distribution
of CO emission, i.e. for regions of Ar < 1.0 mag, no CO emission is
detected. Assuming a dust-to-gas ratio, CO is often used as a proxy
for dust extinction (e.g. Bok 1977; Frerking, Langer & Wilson 1982;
Langer et al. 1989; Dobashi et al. 2008; Liszt 2014a,b). A recent
work on the dust-to-gas ratio, the so-called X factor, is presented
by Schultheis et al. (2014) for the region of Galactic Centre. They

Figure 18. The distributions of the extinction (upper panel) and CO (lower panel) map in the GAC. The squares denote the dust features mentioned in the text.
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obtain X = 2.5 × 1020 cm−2 K−1 km−1 s, compatible to the value
predicted by molecular cloud model of Glover & Mac Low (2011).

Recently, the Planck Collaboration has released CO emission
maps of unprecedented quality (Planck Collaboration 2013b).
Those high-quality CO maps, combined with the high-quality dust
maps obtained in the current work, should enable us to carry out a
more detailed, quantitative study of the relationship between dust
extinction and CO emission. Such a study will be presented in a
future work.

6 C O N C L U S I O N

By combing optical photometry from the XSTPS-GAC with those
from 2MASS and WISE in the near- and mid-IR, and using an SED
fitting algorithm similar to that employed by Berry et al. (2012), we
have constructed the first comprehensive quality 3D extinction map
for a large sky area centred on the GAC. The map covers 6000 deg2

at angular resolutions between 3 and 9 arcmin, out to a distance of
4 kpc. The extinction map is available online at CDS as well as at
a website hosted at the Peking University (http://162.105.156.249/
site/Photometric-Extinctions-and-Distances/). Compared to the 2D
SFD map, our 3D map should produce better results for disc stars
of low latitudes, where the SFD map may have overestimated the
extinction by a factor of 2–3. An RJCE method is also used to
generate a 2D extinction map, yielding results compatible with
those deduced from the best-fitting SED algorithm. However, for
individual stars, the RJCE method tends to yield results of larger
uncertainty. We show that by combining large multiband surveys,
such as the XSTPS-GAC, 2MASS and WISE, one is able to constrain
the interstellar extinction for individual stars. The combination of
optical and IR data can break the degeneracy between the effective
temperature Teff [or equivalently the intrinsic colour (g − i)0] and the
extinction Ar. By making use of more photometric bands that range
from the optical to the IR, the SED fitting method yields results that
are generally more robust than the RJCE/NICE(R) method does,
which is based on two IR bands only.

In this process, we have also constructed a reference catalogue
consisting of 132 316 stars of essentially zero extinction with quality
photometry from the XSTPS-GAC for optical bands and from the
2MASS and WISE for IR bands. The reference catalogue is used
to construct standard stellar locus employed by the SED fitting
algorithm. Both the reference catalogue and the standard stellar
locus are available online from the aforementioned websites.

The 3D extinction map presented in the current work should be
quite useful for follow-up analysis of LSS-GAC data, as well as
data from other surveys.
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