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            Abstract
In contrast to planets with masses similar to that of Jupiter and higher, the bulk compositions of planets in the so-called super-Earth regime (masses 2â€“10 times that of the Earth) cannot be uniquely determined from a measurement of mass and radius alone. For these planets, there is a degeneracy between the mass and composition of both the interior and a possible atmosphere in theoretical models1,2. The recently discovered transiting super-Earth exoplanet GJ 1214b is one example of this problem3. Three distinct models for the planet that are consistent with its mass and radius have been suggested4. Breaking the degeneracy between these models requires obtaining constraints on the planet's atmospheric composition5,6. Here we report a ground-based measurement of the transmission spectrum of GJ 1214b between wavelengths of 780 and 1,000â€‰nm. The lack of features in this spectrum rules out (at 4.9Ïƒ confidence) cloud-free atmospheres composed primarily of hydrogen. If the planet's atmosphere is hydrogen-dominated, then it must contain clouds or hazes that are optically thick at the observed wavelengths at pressures less than 200â€‰mbar. Alternatively, the featureless transmission spectrum is also consistent with the presence of a dense, water vapour atmosphere.
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                    Figure 1: 
                        Spectrophotometric data for transits of GJ 1214b.
                      


Figure 2: 
                        The transmission spectrum of GJ 1214b compared to models.
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        Editorial Summary
Ground-based telescopes probe super-Earths
For many extrasolar planets â€” such as 'hot Jupiters' â€” measurements of the mass and radius are sufficient to allow the calculation of the planet's density and infer their bulk composition. But for the rather smaller 'super-Earths', things get complicated. For instance, the mass and radius of the recently discovered transiting super-Earth GJ1214b are known, but three distinct models for the planet's composition are consistent with the data. Additional information on the composition of the atmosphere is required if the uncertainty is to be reduced. Now a method that provides just that has been developed. A team using the Very Large Telescope in Chile's Atacama Desert has obtained a transmission spectrum for GJ1214b between 780 nanometres and 1,000 nanometres that rules out cloud-free atmospheres composed mainly of hydrogen. If the planet's atmosphere is hydrogen-dominated, it must be hazy â€” or there could be a dense water-vapour atmosphere. This new ground-based observing technique will make investigation of extrasolar planets much more practical, so expect more news of super-Earths in the months to come.
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