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            Abstract
Recent studies of galaxies ∼2–3 Gyr after the Big Bang have revealed large, rotating disks, similar to those of galaxies today1,2. The existence of well-ordered rotation in galaxies during this peak epoch of cosmic star formation indicates that gas accretion is likely to be the dominant mode by which galaxies grow, because major mergers of galaxies would completely disrupt the observed velocity fields. But poor spatial resolution and sensitivity have hampered this interpretation; such studies have been limited to the largest and most luminous galaxies, which may have fundamentally different modes of assembly from those of more typical galaxies (which are thought to grow into the spheroidal components at the centres of galaxies similar to the Milky Way). Here we report observations of a typical star-forming galaxy at z = 3.07, with a linear resolution of ∼100 parsecs. We find a well-ordered compact source in which molecular gas is being converted efficiently into stars, likely to be assembling a spheroidal bulge similar to those seen in spiral galaxies at the present day. The presence of undisrupted rotation may indicate that galaxies such as the Milky Way gain much of their mass by accretion rather than major mergers.
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                    Figure 1: Colour image of J2135-0102, a  z  = 3.07 galaxy magnified 28 ± 3 times into a near-complete Einstein ring8. [image: ]


Figure 2: The internal dynamics of J2135-0102, reconstructed in the source plane with the use of the well-constrained lens model12. [image: ]
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Inside a young galaxy
Much of what we know about galaxies comes from observations of those that are cosmologically close to us. It is much harder to find out what is going on in the remote star-forming regions of the Universe, where faintness and small angular size mean that only the overall properties of a galaxy are normally observable. But adaptive optics is beginning to bring the interiors of young galaxies, at redshifts equivalent to two to three billion years after the Big Bang, into the observable range. Now by combining adaptive optics with gravitational lensing, where light from a distant galaxy is magnified by the pull of a massive object on the way to Earth, Stark et al. have observed J21352–0102, a typical star-forming galaxy down to a linear resolution of about 100 parsecs. They find a well-ordered compact source in which molecular gas is being converted efficiently into stars, likely to result in a spheroidal bulge similar to those seen in spiral galaxies at the present day.
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