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            Abstract
The edge-on disk surrounding the nearby young star β Pictoris is the archetype of ‘debris disks’, which are composed of dust and gas produced by collisions between—and evaporation of—planetesimals, analogues of Solar System comets and asteroids. These disks may provide insight into the formation and early evolution of terrestrial planets. Previous work on β Pic concluded that the disk gas has roughly solar abundances of elements1, but this poses a problem because such gas should rapidly be blown away from the star, contrary to observations showing a stable gas disk in keplerian rotation1,2. Here we report the detection of singly and doubly ionized carbon (C ii, C iii) and neutral atomic oxygen (O i) gas in the β Pic disk. Carbon is extremely overabundant relative to every other measured element. This appears to solve the problem of the stable gas disk, because the carbon overabundance should keep the gas disk in keplerian rotation3. The overabundance may indicate that the gas is produced from material more carbon-rich than expected of Solar System analogues.
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                    Figure 1: 
                        Circumstellar absorption lines in far-ultraviolet spectra of β Pic.
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Figure 2: 
                        Bulk composition of β Pic stable circumstellar gas.
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Carbon adds steel
The edge-on disk around the nearby young star β-Pictoris is the archetypal ‘debris disk’, composed of material produced by the destruction of solid planetary bodies that may have resembled Solar System comets and asteroids. Previous work concluded that the gas should rapidly be blown away from the star, contrary to observations. New far-infrared data from NASA's FUSE satellite offer a possible explanation for this paradox: the disk gas is extremely rich in carbon, which stabilizes it against being blown away.
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