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            Abstract
Massive stars end their short lives in spectacular explosions—supernovae—that synthesize new elements and drive galaxy evolution. Historically, supernovae were discovered mainly through their ‘delayed’ optical light (some days after the burst of neutrinos that marks the actual event), preventing observations in the first moments following the explosion. As a result, the progenitors of some supernovae and the events leading up to their violent demise remain intensely debated. Here we report the serendipitous discovery of a supernova at the time of the explosion, marked by an extremely luminous X-ray outburst. We attribute the outburst to the ‘break-out’ of the supernova shock wave from the progenitor star, and show that the inferred rate of such events agrees with that of all core-collapse supernovae. We predict that future wide-field X-ray surveys will catch each year hundreds of supernovae in the act of exploding.
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                    Figure 1: 
                        Discovery image and X-ray light curve of XRO 080109/SN 2008D.
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Figure 2: 
                        Optical spectra of XRO 080109/SN 2008D, and model fit.
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Figure 3: 
                        Optical and ultraviolet light curves of XRO 080109/SN 2008D, and model fit.
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Figure 4: 
                        Radio light curves, spectra and image of XRO 080109/SN 2008D.
                      [image: ]


Figure 5: 
                        Volumetric rate of X-ray outbursts similar to XRO 080109.
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Birth of a supernova: X rays mark the spot
On 9 January 2008, a routine viewing of the galaxy NGC 2770 with the Swift observatory's X-ray telescope struck lucky. An unexpected transient X-ray burst, lasting 3 minutes 40 seconds, was detected in one of the galaxy's spiral arms. Further observations have shown this to have been a first sighting of a new type Ibc supernova, duly named SN2008D. Previously, supernovae of this type, the results of spectacular explosions of short-lived but massive stars, have been discovered mainly as delayed optical light hours after the actual event. But this X-ray burst originated just moments after the explosion, probably representing the 'break-out' of the supernova shock wave from the progenitor star. Its prompt discovery makes SN2008D one of the best-studied normal supernovae to date. And there are important implications for future work, since wide-field X-ray satellite observations should be able to uncover hundreds of new supernovae per year close to the time of explosion.
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