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            Abstract
A subset of ultraluminous X-ray sources (those with luminosities of less than 1040â€‰ergâ€‰sâˆ’1; ref. 1) are thought to be powered by the accretion of gas onto black holes with masses of âˆ¼5â€“20[image: ], probably by means of an accretion disk2,3. The X-ray and radio emission are coupled in such Galactic sources; the radio emission originates in a relativistic jet thought to be launched from the innermost regions near the black hole4,5, with the most powerful emission occurring when the rate of infalling matter approaches a theoretical maximum (the Eddington limit). Only four such maximal sources are known in the Milky Way6, and the absorption of soft X-rays in the interstellar medium hinders the determination of the causal sequence of events that leads to the ejection of the jet. Here we report radio and X-ray observations of a bright new X-ray source in the nearby galaxy M 31, whose peak luminosity exceeded 1039â€‰ergâ€‰sâˆ’1. The radio luminosity is extremely high and shows variability on a timescale of tens of minutes, arguing that the source is highly compact and powered by accretion close to the Eddington limit onto a black hole of stellar mass. Continued radio and X-ray monitoring of such sources should reveal the causal relationship between the accretion flow and the powerful jet emission.
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                    Figure 1: 
                        Evolution of the X-ray luminosity and spectrum over time.
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Figure 2: 
                        Summary of the radio observations.
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Ultra-luminous X-ray sources, or ULXs, are a subject of controversy as their extreme luminosities have not yet been satisfactorily explained. Here Matthew Middleton et al. report radio and X-ray observations of a bright new X-ray source in the nearby M31 Andromeda galaxy. Its radio luminosity is extremely high and variable on a timescale of tens of minutes, implying a highly compact source powered by accretion onto a stellar-mass black hole at close to the Eddington limit, the theoretical maximum rate of matter infall. The authors speculate that using the latest highly sensitive radio telescopes, future observations of transient ULX systems in nearby galaxies will reveal the causal relationship between the accretion flow and the powerful jet emission.
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