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            Abstract
After decades of speculation1, the existence of binary asteroids has been observationally confirmed2,3, with examples in all minor planet populations4. However, no triple systems have hitherto been discovered. Here we report the unambiguous detection of a triple asteroidal system in the main belt, composed of a 280-km primary (87 Sylvia) and two small moonlets orbiting at 710 and 1,360 km. We estimate their orbital elements and use them to refine the shape of the primary body. Both orbits are equatorial, circular and prograde, suggesting a common origin. Using the orbital information to estimate its mass and density, 87 Sylvia appears to have a rubble-pile structure with a porosity of 25–60 per cent. The system was most probably formed through the disruptive collision of a parent asteroid, with the new primary resulting from accretion of fragments, while the moonlets are formed from the debris, as has been predicted previously5.
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                    Figure 1: 
                        One of the discovery images taken on 9 August 2004, showing 87 Sylvia and its two satellites, S/2001(87)1 and S/2004(87)1, in the K band (2.2 µm).
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Figure 2: 
                        Positions of S/2001(87)1 and S/2004(87)1 around 87 Sylvia.
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Figure 3: 
                        The apparent orbit of Sylvia's companions projected on the plane of the sky at different epochs in September 2004.
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        Editorial Summary
Asteroids: three's company
The first binary asteroid was discovered in August 1993 when the Jupiter-bound Galileo spacecraft encountered the main-belt asteroid Dactyl and spotted its satellite Ida. Since then, binary asteroids have been found throughout the Solar System. Now the discovery of the first multiple asteroidal system is reported: the main-belt asteroid 87 Sylvia, about 300 km in diameter, is orbited by two moonlets, each about 10 km in diameter. The similarity of their orbits suggests that they formed at the same time as 87 Sylvia, perhaps as a result of the break-up of a parent asteroid.
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