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            Abstract
Understanding the nature and origin of the asteroid population in Earthâ€™s vicinity (near-Earth asteroids, and its subset of potentially hazardous asteroids) is a matter of both scientific interest and practical importance1. It is generally expected that the compositions of the asteroids that are most likely to hit Earth should reflect those of the most common meteorites. Here we report that most near-Earth asteroids (including the potentially hazardous subset) have spectral properties quantitatively similar to the class of meteorites known as LL chondrites. The prominent Flora family in the inner part of the asteroid belt shares the same spectral properties, suggesting that it is a dominant source of near-Earth asteroids. The observed similarity of near-Earth asteroids to LL chondrites is, however, surprising, as this meteorite class is relatively rare (âˆ¼8 per cent of all meteorite falls). One possible explanation is the role of a size-dependent process, such as the Yarkovsky effect, in transporting material from the main belt.
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                    Figure 1: 
                        Spectral comparisons of asteroids and meteorites.
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Figure 2: 
                        Model results for the ratio of olivine to olivine+orthopyroxene for 57 ordinary chondrites and 38 S- and Q-type NEAs.
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New spectral measurements of near-Earth asteroids reveal, as might be expected, overall compositions similar to the most commonly falling meteorites, the ordinary chondrites. But the compositional distribution is un-expected: about two-thirds of near-Earth asteroids, including those most likely to hit us, match the class of meteorites known as LL chondrites, which comprise only about 8% of all meteorite falls. This may reflect an origin at the asteroid belt's inner edge, where the family of asteroids produced by the break-up of the Flora parent body predominates. A possible explanation might lie in the involvement of size-dependent processes in the transport of material from the main asteroid belt to the vicinity of Earth's orbit.
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