Ceres, the blinking dwarf planet
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Once again a celestial body in the Solar System will give up some of its secrets. Ceres, a dwarf planet in between Mars and Jupiter will receive its first visit from a manmade space probe this Friday, March 6th 2015. The probe, called Dawn, left Earth in 2007 and previously made a visit to Vesta, an even smaller inhabitant of the Solar system.

Intriguingly, there is a mystery about Ceres that has only been discovered a couple of weeks ago by Dawn itself. Two bright spots on the surface, very close together inside the same crater, create the impression that Ceres is winking at us. You'd be forgiven for thinking that aliens are shining a welcoming light at the visitor from humanity. But in all seriousness, planetary scientists are eager to find out what causes this truly unique phenomenon. The light is coming from a region where recently water vapour was detected. So icy surfaces seem to be one of the possibilities.

Ceres is the largest rock in the 'asteroid belt' between the orbits of Mars and Jupiter. Its diameter, almost 1000 km, is about one thirteenth of the Earth's and half the diameter of the Moon:. (Vestas diameter is roughly half of that.) The asteroid belt is filled with millions of objects. Probably a planet failed to form there in the early days of the Solar System, due to Jupiter's gravity. One of the reasons planetary scientists are interested in this region is they hope to find out more about how the Solar System formed. Here's a popular video about the scientific objectives of the mission, narrated by the recently deceased actor Leonard Nimoy (dr. Spock from Star Trek):

https://www.youtube.com/watch?v=4ObsViTRT18

And here's a lengthy in-depth news conference for folks who can't get enough:

https://www.youtube.com/watch?v=sJr-pctUYdw

How the force of a sheet of paper can replace a rocket
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An interesting part of Dawn's mission is the ion engine. This works very differently from regular rocket motors. There's no combustion and no hot exhaust gases escaping. Here's how an ion engine works. Picture a boy on a cart. To set his cart in motion, he can throw away some balls. Throwing a ball backwards will push the cart forward. Throwing heavy balls away at a low velocity will push the cart about the same amount as throwing light balls at a high velocity. So is there a difference? Yes: throwing light balls at a high velocity is better, because less weight will give you the same result. And being lightweight is everything in space.

Dawns' ion engine throws out very fast, light balls. Using an electric voltage from its solar panels - manufactured by Airbus Defense & Space in the Netherlands - it accelerates charged atoms (ions) of the gas xenon to 40.000 kms per second and spits them out. Regular rocket motors have combustion gases escaping at only about 4 kms per second. So an ion engine can achieve the same velocity gain using way less 'fuel.' Therefore it can be a lot lighter. 

Another interesting thing about an ion engine is: it doesn't need to bring its own energy. It can use solar. It needs to bring no petrol, kerosene, hydrogen, gunpowder or anything. All it needs in the luggage is some random 'stuff' to accelerate outward. The only drawback is: ion engines push out so little material, that they need a lot of time to produce the same effect as a rocket. So a rocket is good for takeoff: it produces lots of violence in a short time. An ion engine needs time but given enough of that, it gives you more bang for your buck. And the thing about Dawn is: it had plenty of time. In the video below Marc Rayman, Dawns' mission director, explains that the ion engine produces a force comparable to the weight on Earth of a sheet of paper. But working continiously during many years this force could accelerate the craft by about 10 km per second. As Rayman says, the journey Dawn has taken could not have been done without an ion engine.

https://www.youtube.com/watch?v=5OFgJwdZxRc
