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            Abstract
Although grand-design spiral galaxies are relatively common in the local Universe, only one has been spectroscopically confirmed1 to lie at redshift zâ€‰>â€‰2 (HDFX 28; z = 2.011); and it may prove to be a major merger that simply resembles a spiral in projection. The rarity of spirals has been explained as a result of disks being dynamically â€˜hotâ€™ at zâ€‰>â€‰2 (refs 2â€“5), which may instead favour the formation of commonly observed clumpy structures6,7,8,9,10. Alternatively, current instrumentation may simply not be sensitive enough to detect spiral structures comparable to those in the modern Universe11. At zâ€‰<â€‰2, the velocity dispersion of disks decreases12, and spiral galaxies are more numerous by zâ€‰â‰ˆâ€‰1 (refs 7, 13â€“15). Here we report observations of the grand-design spiral galaxy Q2343-BX442 at z = 2.18. Spectroscopy of ionized gas shows that the disk is dynamically hot, implying an uncertain origin for the spiral structure. The kinematics of the galaxy are consistent with a thick disk undergoing a minor merger, which can drive the formation of short-lived spiral structure16,17,18. A duty cycle of <100â€‰Myr for such tidally induced spiral structure in a hot massive disk is consistent with its rarity.
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                    Figure 1: 
Broadband and spectral emission-line morphology of BX442.
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Figure 2: 
Kinematic velocity and velocity-dispersion maps of BX442.
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        Editorial Summary
Distant view of a grand spiral galaxy
So-called grand-design spiral galaxies feature prominent and well-defined spiral arms, rather than the arguably less striking multi-arm flocculent spiral structure. Grand-design spiral galaxies are relatively common in the local Universe, but uncommon at redshifts of z > 2, prompting suggestions that conditions in the early Universe favoured the formation of less well-defined clumpy galaxies. But this paper reports observations of a distant grand design spiral galaxy Q2343-BX442 at z = 2.18 that show that the disk is dynamically hot â€” a condition that was thought to favour clumpy structures. The data indicate that the galaxy is a thick disk undergoing a minor merger with another system, and it may be this merger that is driving the formation of short-lived spiral structure.
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