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Letter to Nature: Radio Script
At most times in our lives we are under some sort of light, whether it is from the Sun, street lamps or headlights, and we continue about our daily lives unaffected.  But new research shows that asteroids, such as the 1862 Apollo, are being affected by the light shining on them such as increasing the speed they rotate.  This effect is called the YORP effect.  Our Space Science Correspondent, Micheal Anderson, has more.
Micheal Anderson:
Most of us imagine light as made up of waves but quantum physics states that light is actually made up of particles called photons.  It may be hard to believe that the tiny, massless light particles can change the rotational speed of an asteroid, just as it would be hard to believe that throwing sand particles at a ship would cause it to speed up.  But since asteroids are being bombarded by photons from the Sun all the time, this causes a measurable effect to their rotational dynamics, since photons exert a force as they are reflected from the asteroid’s surface.
This is the case with 1862 Apollo which, because of its structure, is a perfect candidate for measuring the YORP effect.  1862 Apollo has an average diameter of 1.4 kilometres, and a fairly ambiguous shape which makes it susceptible to changes to its rotational dynamics caused by the YORP effect.  Scientists measured the rotation of the asteroid and compared their results with those predicted for an asteroid behaving with YORP behaviour.  Their results showed that 1862 Apollo was behaving in a way that was best described by it being affected by the YORP effect and so, now, they have direct evidence for the YORP effect.
Measurements have shown that, due to the photons hitting 1862 Apollo, it will rotate by one whole extra cycle over a period of forty years.  This seems like a small effect, so we asked Gordon Jacobs from the Chicago Space Science Institute how such a small change will affect us:
Gordon Jacobs:  “In the short-term this is indeed a small effect.  But let us take a step back and observe it on the time-scale of the Universe, which is 14 billion years old, and we can see that in the long-run these effects have, and will, determine how our Universe evolves.”

Micheal Anderson:
So there is direct evidence for the YORP effect on 1862 Apollo, but does the Sun’s light affect the way the Earth rotates?  If so, this would lead to climate changes, and changes in tidal patterns.  We asked Jodie Newman who is a scientist from the Institute of Atmospheric & Environmental Studies in San Francisco.  She says that due to the Earth’s spherical structure it remains unaffected by the YORP effect.
Jodie Newman:  “The Earth is spherical and so all the sides are affected equally by the Sun’s light and so there is no overall effect.  The fact that 1862 Apollo was irregularly shaped meant that some of its sides were propelled more by the Sun’s light and so there was an overall increase in its rotational speed.”
Micheal Anderson:
So there is no direct effect on the Earth due to the YORP effect, but in the long-term, could the YORP effect cause an asteroid’s orbital path to change so that the Earth is at risk?  We put this to Gordon Jacobs:

Gordon Jacobs: “It is unlikely that an asteroid would be directed into the path of Earth solely due to photons reflecting from its surface.  In the very long-term, it could happen but, so far, there is no evidence to support that.”
