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Dust and the art of Galactic map making
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Abstract. A Galactic model of stellar population synthesis is used along with a genetic algo-
rithm to reconstruct the three dimensional dust distribution in the Milky Way. We have applied
this technique towards over 1500 IRDC cloud candidates, for which we recovered distances and
masses for 1259 of them. Aside from giving us the distance to the dust, the three dimensional
extinction map also provides us with a temperature independent measure of its density. This
new method is independent of any kinematical information, thus providing a new way to ob-
tain information on the Galactic distribution of the ISM. It is a good complement to existing
measures which are solely based on molecular gas kinematics as both methods are completely
independent and both are affected by different systematics. It will be able to provide valuable
distance information for use in the analysis and interpretation of far-infrared and sub-millimetre
observations by Herschel and Planck. In the future it could be used with deeper stellar obser-
vations or observations at longer wavelengths in order to probe even higher density clouds and
to even larger distances.
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A three dimensional map of the dust distribution in the Milky Way has a number
of uses. Apart from providing us with an alternate view on the structure of our home
Galaxy, it can be put to many uses in order to gain a better understanding of the physical
conditions in the ISM as well as helping us to understand the evolution of our Galaxy.
In order to produce such a map, the Besançon model of Robin et al. (2003) is used along
with a genetic algorithm as implemented by Charbonneau (1995). We have applied this
new three dimensional extinction technique towards over 1500 IRDC cloud candidates
from Simon et al. (2006a), for which we recovered distances and masses for 1259 of them,
including over 1000 previously unmeasured clouds. The spatial distribution of the clouds
is found to be concentrated in the molecular ring and along the spiral arms. The resulting
three dimensional dust distribution can be used to help separate the dust emission signal
that will be observed by Herschel and Planck into discrete components along the line of
sight. In the future the 3d extinction method will be used with deeper stellar observations
or observations at longer wavelengths in order to probe even higher density clouds and
to even larger distances.
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