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            Abstract
Intense, millisecond-duration bursts of radio waves (named fast radio bursts) have been detected from beyond the Milky Way1. Their dispersion measures—which are greater than would be expected if they had propagated only through the interstellar medium of the Milky Way—indicate extragalactic origins and imply contributions from the intergalactic medium and perhaps from other galaxies2. Although several theories exist regarding the sources of these fast radio bursts, their intensities, durations and temporal structures suggest coherent emission from highly magnetized plasma3,4. Two of these bursts have been observed to repeat5,6, and one repeater (FRB 121102) has been localized to the largest star-forming region of a dwarf galaxy at a cosmological redshift of 0.19 (refs. 7,8,9). However, the host galaxies and distances of the hitherto non-repeating fast radio bursts are yet to be identified. Unlike repeating sources, these events must be observed with an interferometer that has sufficient spatial resolution for arcsecond localization at the time of discovery. Here we report the localization of a fast radio burst (FRB 190523) to a few-arcsecond region containing a single massive galaxy at a redshift of 0.66. This galaxy is different from the host of FRB 121102, as it is a thousand times more massive, with a specific star-formation rate (the star-formation rate divided by the mass) a hundred times smaller.
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                    Fig. 1: Time-frequency data on FRB 190523.


Fig. 2: Images of the sky location of FRB 190523.


Fig. 3: Modelling of the host galaxy of FRB 190523.
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Extended data figures and tables

Extended Data Fig. 1 DSA-10 images.
Dirty and deconvolved images are shown of two bright point-sources and FRB 190523. All data were obtained at the same hour angle relative to the meridian, within 12 h of each other. The same calibration solution, derived using the J1200 + 7300 data, was applied to all data. The black crosses indicate the known source positions in the top and middle rows, and the best-fit position of FRB 190523 in the bottom row. The recovery of the correct position of J1927 + 7358 at the hour angle that FRB 190523 was detected at demonstrates the accuracy of the calibration solutions.


Extended Data Fig. 2 Visibility phases measured for two bright point-sources and FRB 190523.
Only data on baselines including fully functioning antennas are shown. The visibility data were phase-rotated to the known (or best-fit for FRB 190523) source positions, and averaged across the frequency band. Data on the shortest baselines (to the left of the dashed vertical line) were corrupted by correlated noise, and were discarded from imaging analysis. All data were calibrated using the same calibration solution, which was partially based on the J1200 + 7300 data, and were obtained at the same hour angle relative to the meridian within a 12-h timeframe. The x axis shows the baseline lengths in units of wavelengths at the middle of the DSA-10 frequency band.


Extended Data Fig. 3 Recovered positions of J1927 + 7358 on 12 separate days.
Each position was derived from 5 min of visibility data, extracted when J1927 + 7358 was at the same hour angle as FRB 190523 was detected. On each day, the data were also calibrated in exactly the same way as the FRB 190523 data. The error bars indicate the 68% (1σ) confidence intervals for the estimated positions.


Extended Data Table 1 ITRF coordinates for the ten DSA-10 antennasFull size table
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