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Atomic carbon in an infrared dark cloud
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Infrared dark clouds (IRDCs) are potential sites of massive star formation, dark in the
near-infrared, but in many cases already with indications of active star-formation from
far-infrared and submm observations. They are an ideal test bed to study the role of
internal and external heating on the structure of the molecular cloud material.

We report the first spectroscopic mapping of an atomic carbon line in an IRDC, G48.65-
0.29, using the 2 × 4 pixel SMART receiver of the KOSMA observatory. Comparing the
intensities with the 13CO 1–0 data from the BU-FCRAO Galactic Ring Survey (Jackson
et al. (2006)) shows a relatively constant line ratio, ranging from about 0.2 to 0.5.

When comparing the influence of the irradiation by embedded sources and by the ex-
ternal Galactic UV field for the production of atomic carbon, we find that most [C i]
emission can be attributed to externally illuminated surfaces. A comparable contribu-
tion from internal star-formation to the atomic carbon production is only found for the
Southern region hosting one of the most evolved embedded sources.

Figure 1. Integrated intensity contours in 13CO 1-0 (green) and in [C i] 3P1 −3 P0 (yellow) on
top of a Spitzer IRAC false-colour image, composed of the 8μm, 5.8μm, and 3.6μm channels. The
contours are labelled by antenna temperatures integrated from 30 to 41 km/s. Known submm
cores (Ormel et al. (2005)) are indicated by stars.
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