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            Abstract
The Kuiper belt is a remnant of the primordial Solar System. Measurements of its size distribution constrain its accretion and collisional history, and the importance of material strength of Kuiper belt objects1,2,3,4. Small, sub-kilometre-sized, Kuiper belt objects elude direct detection, but the signature of their occultations of background stars should be detectable5,6,7,8,9. Observations at both optical10 and X-ray11 wavelengths claim to have detected such occultations, but their implied abundances are inconsistent with each other and far exceed theoretical expectations. Here we report an analysis of archival data that reveals an occultation by a body with an approximately 500-metre radius at a distance of 45 astronomical units. The probability of this event arising from random statistical fluctuations within our data set is about two per cent. Our survey yields a surface density of Kuiper belt objects with radii exceeding 250 metres of , ruling out inferred surface densities from previous claimed detections by more than 5Ïƒ. The detection of only one event reveals a deficit of sub-kilometre-sized Kuiper belt objects compared to a population extrapolated from objects with radii exceeding 50 kilometres. This implies that sub-kilometre-sized objects are undergoing collisional erosion, just like debris disks observed around other stars.
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                    Figure 1: 
                        Photon counts as a function of time of the candidate occultation event observed by FGS2.
                      


Figure 2: Cumulative KBO size distribution as a function of KBO radius for objects located between 30 and 60â€‰ au. 
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        Editorial Summary
Kuiper belt occultations
Kuiper belt objects occupy a region of the Solar System beyond the orbit of Neptune. Many â€” including the dwarf planets Pluto, Haumea and Makemake â€” are more than 100 km in diameter. At the opposite end of the scale, sub-kilometre-sized objects cannot be observed directly. But they should be detectable as occultations of background stars and one such detection is now reported. A survey of archival data reveals an occultation by a body with a radius of about 500 metres at a distance of 45 astronomical units (Neptune orbits at about 30 AU) from the Sun. The fact that just one event was found in the survey suggests a deficit of sub-kilometre bodies, compared to that expected from extrapolation of the population of '50-km' bodies: this may mean that the smaller Kuiper belt objects are gradually disappearing as they collide with one another.
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