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Letter to Nature: News-Article

A near-Earth asteroid is changing its speed and direction due to the constant bombardment of light particles from the Sun, a group of European scientists revealed in a recent paper published in the science journal, Nature.
The light particles that are bombarding the asteroid, 1862 Apollo, have caused it to spin by one whole extra cycle in the past 40 years, the group of four European and one American scientists uncovered.  Using data obtained over the past 25 years, the scientists have gathered sufficient evidence to show that 1862 Apollo is speeding up.  Nature  published their findings in March 2007.

The idea that light particles can change the spin rate of asteroids was first introduced by the Russian scientist, Ivan Yarkovsky.  Over half a century later, O-Keefe, Radzievski and Paddack improved the theory to include irregularly-shaped bodies – and so the YORP effect was born.  There had been no previous evidence to support the YORP effect up until 2007 when the collaboration of five scientists observed it directly on 1862 Apollo.  The YORP effect causes asteroids to speed up or slow down their spin rate and this alone has caused 1862 Apollo to rotate by one extra cycle in just 40 years.
But what does this mean for us?  With asteroids changing their speeds and spin directions, the Earth could be at risk from an oncoming asteroid that has been directed into the Earth’s path.  The general consensus among those researching the subject, however, is that there is no imminent threat to our planet, as Gordon Jacobs from the Chicago Space Science Institute assured us in a recent radio programme: “It is unlikely that an asteroid would be directed into the path of the Earth solely due to photons [light particles] reflecting from its surface.  In the very long-term, it could happen but, so far, there is no evidence to support that.”
Observing the spin rate of 1862 Apollo has proved even more challenging since the asteroid cannot be viewed directly by a telescope.  But, using innovative ideas and drawing from data from the past 25 years, the group of four astronomers and one mathematician determined the shape and spin rate of the 1.4km diameter asteroid, finally confirming that the YORP model was accurate.
1862 Apollo is not the only asteroid to have been affected to such a measurable degree by the YORP effect.  In a recent article published in the American journal Science, a group of scientists, led by Steven Lowry, found that the small, near-Earth asteroid, 2000 PH5, had increased its rotation rate by the same amount as that predicted by the YORP model.

The YORP effect also explains why so many asteroids have small ‘moons’ orbiting them, such as those found in the asteroid belt between Mars and Jupiter.  It predicts that these moons are large pieces of rock that are propelled from the main body of the asteroid as it spins faster and faster – unable to hold itself together.
This discovery allows scientists to model the future evolution of the Universe. It accurately maps out the orbital paths of asteroids, and keeps us well-informed of the activities of extra-terrestrial bodies that may change the very nature of our Universe.

