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            Abstract
A rare class of ‘superluminous’ supernovae that are about ten or more times more luminous at their peaks than other types of luminous supernova has recently been found at low to intermediate redshifts1,2. A small subset of these events have luminosities that evolve slowly and result in radiated energies of up to about 1051 ergs. Therefore, they are probably examples of ‘pair-instability’ or ‘pulsational pair-instability’ supernovae with estimated progenitor masses of 100 to 250 times that of the Sun3,4,5. These events are exceedingly rare at low redshift, but are expected to be more common at high redshift because the mass distribution of the earliest stars was probably skewed to high values6,7. Here we report the detection of two superluminous supernovae, at redshifts of 2.05 and 3.90, that have slowly evolving light curves. We estimate the rate of events at redshifts of 2 and 4 to be approximately ten times higher than the rate at low redshift. The extreme luminosities of superluminous supernovae extend the redshift limit for supernova detection using present technology, previously 2.36 (ref. 8), and provide a way of investigating the deaths of the first generation of stars to form after the Big Bang.
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                    Figure 1: 
                        Light curves of high-redshift supernovae.
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Figure 2: 
                        Absolute magnitude light curves of SLSNe.
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Figure 3: 
                        Late-time spectra of the supernovae and host galaxies.
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Super-bright supernovae identified
Superluminous supernovae — stellar explosions ten times brighter than type Ia supernovae — were discovered only a few years ago, and are rare in the local Universe. A search for high-redshift supernovae has now identified two superluminous supernovae at redshifts of 2.05 and 3.90, both with slowly evolving light curves. These discoveries imply a production rate of superluminous supernovae at these redshifts at least 10 times greater than that seen in the local Universe, as predicted by theory. In addition, the search technology used has the potential to reveal superluminous supernovae at even greater redshifts, at which point it becomes possible for astronomers to witness the deaths of the first generation of stars to form after the Big Bang.
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