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            Abstract
Recent studies have found that the oldest and most luminous galaxies in the early Universe are surprisingly compact1,2,3,4,5,6,7, having stellar masses similar to present-day elliptical galaxies but much smaller sizes. This finding has attracted considerable attention8,9,10,11,12,13, as it suggests that massive galaxies have grown in size by a factor of about five over the past ten billion years (10â€‰Gyr). A key test of these results is a determination of the stellar kinematics of one of the compact galaxies: if the sizes of these objects are as extreme as has been claimed, their stars are expected to have much higher velocities than those in present-day galaxies of the same mass. Here we report a measurement of the stellar velocity dispersion of a massive compact galaxy at redshift z = 2.186, corresponding to a look-back time of 10.7â€‰Gyr. The velocity dispersion is very high at [image: ]â€‰kmâ€‰s-1, consistent with the mass and compactness of the galaxy inferred from photometric data. This would indicate significant recent structural and dynamical evolution of massive galaxies over the past 10â€‰Gyr. The uncertainty in the dispersion was determined from simulations that include the effects of noise and template mismatch. However, we cannot exclude the possibility that some subtle systematic effect may have influenced the analysis, given the low signal-to-noise ratio of our spectrum.
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                    Figure 1: 
                        Spectrum and HST images of 1255â€“0 at 
                        z
                         = 2.186.
                      [image: ]


Figure 2: 
                        Properties of 1255â€“0 compared to nearby galaxies.
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        Editorial Summary
Small galaxies are great
A realization that the oldest and most luminous galaxies in the Universe may be more compact than was thought â€” cramming a stellar mass similar to that of a present-day elliptical galaxy into much tighter package â€” is prompting a re-evaluation of some of the assumptions relating to the evolution of galaxies. For instance, it would mean that massive galaxies must have grown in size by a factor of about five during the past ten billion years. If these early galaxies are as small as recent photometric studies suggest, their component stars should be moving with much higher velocities than the stars in present-day galaxies of the same mass, a phenomenon analogous to the rapid rotation of figure skaters drawing their arms inwards. That's something that can be tested, and new observations of a massive compact galaxy at high redshift (z = 2.186) lend support to the high mass/small size combination for the galaxy inferred from photometry, and to the conclusion that massive galaxies of 10 billion years ago were very different from what we see today.
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