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            Abstract
The role of mergers in producing galaxies, together with the finding that most large galaxies harbour black holes in their nuclei1, implies that binary supermassive black hole systems should be common. Here we report that the quasar SDSS J153636.22+044127.0 is a plausible example of such a system. This quasar shows two broad-line emission systems, separated in velocity by 3,500â€‰kmâ€‰s-1. A third system of unresolved absorption lines has an intermediate velocity. These characteristics are unique among known quasars. We interpret this object as a binary system of two black holes, having masses of 107.3 and 108.9 solar masses separated by âˆ¼0.1â€‰parsec with an orbital period of âˆ¼100â€‰years.
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                    Figure 1: 
                        The observed spectrum from the SDSS archive of the quasar SDSS J1536+0441.
                      [image: ]


Figure 2: Cross-correlation between the 4,200â€“4,450â€‰Ã… region of the spectrum of J1536+0441 and the corresponding region of a composite quasar spectrum12. [image: ]
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        Editorial Summary
Black hole pair revealed
Binary supermassive black hole systems should be quite common, as the products of mergers between large galaxies, most of them with a black hole at their centre. In a trawl for novel quasars in the Sloan Digital Sky Survey, Todd Boroson and Tod Lauer have now uncovered one such object, J153636.22+044127.0. It shows two broad-line emission systems with different redshifts â€” 0.3727 and 0.3889 â€” equivalent to a velocity difference of 3,500 kilometres per second. They interpret the object as a binary system of two black holes, with masses of 107.3 and 108.9 solar masses separated by about 0.1 parsec and with an orbital period of about 100 years. The discovery of this object provides support for theories that predict the formation of binary black holes during galactic mega-mergers.
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