'Dwarf planet' Ceres spawns giant mystery
(Update)
13 April 2015
from the birth of the Solar System some 4.5 billion
years ago.
But an early batch of data from NASA's Dawn
probe, unveiled at a conference of the European
Geosciences Union (EGU), may have made the
Ceres riddle even greater.

This map-projected view of Ceres was created from
images taken by NASA's Dawn spacecraft during its
initial approach to the dwarf planet, prior to being
captured into orbit in March 2015. The map is an
enhanced color view that offers an expanded range of
the colors visible to human eyes. Scientists use this
technique in order to highlight subtle color differences
across Ceres. This can provide valuable insights into the
physical properties and composition of materials on the
surface. For example, scientists have not established
clear connections between impact craters and the
different colors visible here, but they are investigating
this possibility. Images taken using blue (440
nanometers), green (550 nanometers) and infrared (920
nanometers) spectral filters were combined to create the
map. The filters were assigned to color channels in
reverse order, compared to natural color; in other words,
the short-wavelength blue images were assigned to the
red color channel and the long-wavelength infrared
images are assigned to the blue color channel. Credit:
NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

First classified a planet, then an asteroid and then
a "dwarf planet" with some traits of a moon—the
more scientists learn about Ceres, the weirder it
becomes.

In orbit around Ceres since March 6 after a sevenand-a-half-year trek, Dawn peered at two bright
spots on its surface deemed to be telltales of its
chemical and physical ID.
But instead of explaining the spots, analysis found
the two seemed to "behave distinctly differently,"
said Federico Tosi, who works on Dawn's Visible
and Infrared Mapping Spectrometer (VIR).
While Spot 1 is colder than its immediate
surroundings, Spot 5 is not.
The spots are two of a known dozen or so which on
photographs taken by Dawn resemble lights shining
on a dull grey surface.
Ceres travels at some 414 million kilometres (260
million miles) from the Sun, taking 4.61 Earth years
to complete one orbit.
About 950 km (590 miles) wide, it is the biggest
object in the asteroid belt—large enough for gravity
to have moulded its shape into a ball.
With VIR, the Dawn team have been able to put
together images at different wavelengths of light,
Tosi told journalists.

And new observations of the sphere of rock and
ice circling our Sun between Mars and Jupiter have
added to the mystery, researchers said Monday.
Astrophysicists have been looking to a $473-million
(446-million-euro) mission to test theories that
Ceres is a water-rich planetary "embryo"—a relic
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Just as intriguing is that Ceres is very unlike its
near neighbour Vesta, an asteroid which Dawn
studied in 2011 and 2012.
Vesta is bright and reflects much of the Sun's light,
while Ceres is dark—a contrast that says these
bodies have experienced very different space
odysseys.

This image is taken by NASA's Dawn spacecraft of dwarf
planet Ceres on February 19, 2015 from a distance of
nearly 29,000 miles

One picture, as seen by the human eye, shows
Ceres as a "dark and brownish" ball with both white
spots clearly visible.
Thia NASA image obtained on March 6, 2015 shows
Ceres, taken by the Dawn spacecraft on March 1, just a

But in thermal images, Spot 1 becomes a dark spot few days before the mission achieved orbit
on a reddish ball, indicating it was cooler than the
rest of the surface, said Tosi.
The "biggest surprise", he added, was that Spot 5
simply disappeared on the thermal image.

The team also found fewer large craters on Ceres
than observations of Vesta suggested they should.

"For sure, we have bright spots on the surface of
Ceres which, at least from a thermal perspective,
seem to behave in different ways."

"When we compared the size of the craters on
Ceres with those on Vesta, we're missing a number
of large craters, the number we would expect," said
Christopher Russell, Dawn's principal investigator.

Theories about what the spots are range from ice to
"hydrated minerals"—water not in pure ice form but Pockmarks on the surface did, however, suggest
absorbed by minerals.
Ceres had a "violent collisional history," said team
member Martin Hoffman from the Max Planck
Ice would be difficult to explain, though, as Ceres Institute for Solar System Research in Goettingen,
inhabits a zone not quite distant enough from the
Germany.
Sun to allow "stable ice" on the surface, said Tosi
of the National Institute for Astrophysics in Rome. Put together, the case for Ceres as a baby planet
that never made it to adulthood remains, for now, in
Missing craters
limbo.
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These images, from Dawn's visible and infrared mapping
spectrometer (VIR), highlight two regions on Ceres
containing bright spots. The top images show a region
scientists have labeled "1" and the bottom images show
the region labeled "5." Region 5 contains the brightest
spots on Ceres. VIR has been examining the relative
temperatures of features on Ceres' surface. Preliminary
examination suggests that region 1 is cooler than the rest
of Ceres' surface, but region 5 appears to be located in a
region that is similar in temperature to its surroundings.
Credit: NASA/JPL-Caltech/UCLA/ASI/INAF

More may become clear in the coming months
when Dawn, which until now has been on Ceres'
dark side, moves closer to probe its surface
composition and temperature.
The first object in the main asteroid belt to be
discovered, Ceres was observed in 1801 by a
Sicilian astronomer, Father Giuseppe Piazzi.
Believing he had seen a planet, Piazzi named his
after the Roman goddess of harvests and Sicily's
patron saint.
After more, but smaller objects turned up, Ceres
was downgraded to an asteroid only to get a status
boost in 2006, becoming a "dwarf planet."
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