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            Abstract
Mergers of neutron stars are known to be associated with short Î³-ray bursts1,2,3,4. If the neutron-star equation of state is sufficiently stiff (that is, the pressure increases sharply as the density increases), at least some such mergers will leave behind a supramassive or even a stable neutron star that spins rapidly with a strong magnetic field5,6,7,8 (that is, a magnetar). Such a magnetar signature may have been observed in the form of the X-ray plateau that follows up to half of observed short Î³-ray bursts9,10. However, it has been expected that some X-ray transients powered by binary neutron-star mergers may not be associated with a short Î³-ray burst11,12. A fast X-ray transient (CDF-S XT1) was recently found to be associated with a faint host galaxy, the redshift of which is unknown13. Its X-ray and host-galaxy properties allow several possible explanations including a short Î³-ray burst seen off-axis, a low-luminosity Î³-ray burst at high redshift, or a tidal disruption event involving an intermediate-mass black hole and a white dwarf13. Here we report a second X-ray transient, CDF-S XT2, that is associated with a galaxy at redshift zÂ =Â 0.738 (ref. 14). The measured light curve is fully consistent with the X-ray transient being powered by a millisecond magnetar. More intriguingly, CDF-S XT2 lies in the outskirts of its star-forming host galaxy with a moderate offset from the galaxy centre, as short Î³-ray bursts often do15,16. The estimated event-rate density of similar X-ray transients, when corrected to the local value, is consistent with the event-rate density of binary neutron-star mergers that is robustly inferred from the detection of the gravitational-wave event GW170817.
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                    Fig. 1: Timing and spectral evolution of CDF-S XT2.[image: ]


Fig. 2: X-ray and Î³-ray luminosity-related information for CDF-S XT2.[image: ]


Fig. 3: Host-galaxy-related properties of CDF-S XT2.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Multiwavelength images of the CDF-S XT2 neighbourhood.
a, Merged Chandra 0.5â€“7-keV image including the entire 7-Ms CDF-S survey. b, Same as a, but excluding ObsID 16453. c, Chandra 0.5â€“7-keV image from ObsID 16453 alone. The large dashed circle marks the source region (rÂ =Â 3.5â€³) for the extraction of light curves and spectra. The X-ray images in aâ€“c are rendered in counts using the same linear scale, with pixel values ranging from 0 to 8. d, HST/CANDELS F160W image. In each panel, the small red circle marks the position and 1Ïƒ positional uncertainty of the source with XID7Ms 330 reported in the 7-Ms CDF-S main catalogue17, while the cyan circle denotes that of the source with XID4Ms 256 reported in the 4-Ms CDF-S main catalogue38. The magenta numbers and crosses mark the object numbers of the six closest galaxies to CDF-S XT2 (see Extended Data TableÂ 2) and their positions in the CANDELS F160W DR1 catalogue22, respectively. For clarity, the position of CDF-S XT2 is not annotated; it is slightly (about 0.3â€³) northeastern to that of XID7Ms 330.


Extended Data Table 1 Light curve of CDF-S XT2 in logarithmic binsFull size table


Extended Data Table 2 X-ray spectral fitting results for CDF-S XT2Full size table


Extended Data Table 3 Properties of the six closest galaxies to CDF-S XT2Full size table
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