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            Abstract
When galaxy formation started in the history of the Universe remains unclear. Studies of the cosmic microwave background indicate that the Universe, after initial cooling (following the Big Bang), was reheated and reionized by hot stars in newborn galaxies at a redshift in the range 6 < z < 14 (ref. 1). Though several candidate galaxies at redshift z > 7 have been identified photometrically2,3, galaxies with spectroscopically confirmed redshifts have been confined to z < 6.6 (refs 4â€“8). Here we report a spectroscopic redshift of z = 6.96 (corresponding to just 750â€‰Myr after the Big Bang) for a galaxy whose spectrum clearly shows Lyman-Î± emission at 9,682â€‰Ã…, indicating active star formation at a rate of âˆ¼10MâŠ™â€‰yr-1, where MâŠ™ is the mass of the Sun. This demonstrates that galaxy formation was under way when the Universe was only âˆ¼6 per cent of its present age. The number density of galaxies at z â‰ˆ 7 seems to be only 18â€“36 per cent of the density at z = 6.6.
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                    Figure 1: 
                        Multi-waveband 20â€³ Ã— 20â€³ images of the 
                        z
                         = 6.96 Lyman Î± emitter IOK-1 and the unidentified candidate IOK-2.
                      


Figure 2: 
                        Combined spectrum of 
                        z
                         = 6.96 galaxy, IOK-1.
                      


Figure 3: 
                        Decline of the number density of LAEs between 6.6 < 
                        z
                         < 7.0.
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        Editorial Summary
The oldest known galaxy
The galaxy described on page 186 may be, for the moment, the most distant and hence oldest galaxy known. Large samples of galaxies have been found at redshifts of zâˆ¼6, but detections at earlier times tend to be uncertain and unreliable. But this 'new' old galaxy has a spectroscopic redshift of z=6.96, corresponding to just 750 million years after the Big Bang; and a Lyman-Î± emission line in its spectrum suggests that active star formation was under way when the Universe was only about 6% of its present age. This galaxy was detected during a survey using the Subaru Suprime-Cam on the summit of Mauna Kea. Looking at the galaxy population as a whole, the same survey produced a number density of galaxies at zâ‰ˆ7 that is only 18-36% that at z=6.6. A separate search for galaxies at at zâˆ¼7â€“8 using data from the Hubble Space Telescope yielded (conservatively) only one candidate galaxy, where 10 would be expected if there were no evolution in the galaxy population between zâˆ¼7 and zâˆ¼6. The simplest explanation for this is that the Universe is just too young to have built up many luminous galaxies at zâˆ¼7â€“8 by hierarchical merging of small galaxies.
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