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Unraveling the Mercury mystery: Boldly
going where no one has gone before

i Artist's concept of the NASA's MESSENGER spaceraft at Mercury. Credit:
NASA

Twelve year s ago Sean Solomon put a proposal in front of NASA to develop thefirst probeto orbit
Mercury. Histenacity hasfinally paid off. Three months ago his spacecraft, named M essenger
(Mercury surface, space environment, geochemistry and ranging), madeitsfirst flyby of Mercury,
recor ding never -befor e-seen images of the mysterious planet.

Mercury could be called the planet of extremes. It is the smallest, the densest, has the oldest surface, and
the largest daily variations in surface temperature, which fluctuate by as much as 600 degrees Celsius. Itis
also the least explored.

Until now.

"The mission will make three flybys," explained Solomon, mission principle investigator and director of the
Department of Terrestrial Magnetism at the Carnegie Institution of Washington in Washington, D.C. "The
probe will eventually be inserted into an orbit around Mercury in March 2011."

Scientists hope data collected will answer questions about the terrestrial planet, which was only briefly
explored in the mid-1970s by the Mariner 10 probe. That mission revealed that Mercury- unlike Venus,
Mars and the moon-has aweak magnetic field.

"Although Mercury's magnetic field is thought to be a miniature version of Earth's, Mariner 10 didn't
measure it well enough to characterize it," said Solomon. "These basic uncertaintiesin the nature of its
magnetic field have led to uncertainties in understanding the source of the magnetic field. Messenger's
magnetometer will characterize Mercury's magnetic field in detail from orbit over four Mercury years (each
Mercury year equals 88 Earth days) to determine its exact strength and how its strength varies with position
and altitude."

On hisfirst Canadian visit since the Messenger mission flyby, Solomon revealed images of an intriguing
feature that has left scientists scratching their heads.

There appears to be more than 100 "narrow, flat-floored troughs radiating from a complex central region,”
in the middle of the Caloris basin, alarge impact crater measuring approximately 1,550 km in diameter.
The full extent of the basin was only revealed by the first Messenger flyby.

In addition, Solomon and his team are hoping data collected will provide answers to why the tiny planet is
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so dense (itsiron core takes up nearly 60 per cent of itstotal mass), as well as the nature of the planet's thin
atmosphere and the composition of the permanently shadowed and very cold polar craters.

Solomon's visit to campus was hosted by the physics department and the University of Alberta Institute for
Space Science, Exploration and Technology. Moritz Heimpel, geophysics associate professor, studies the
geophysics of Mercury and has applied his numerical dynamo models to help explain Mercury's weak
magnetic field.

While Heimpel has collaborated on a few research papers with Solomon, perhaps his strongest connection
to him and the Messenger mission is through his former graduate student, Natalia Gomez Perez, who was
hired by Solomon as a Messenger postdoctoral fellow.

With two flybys to come and an intensive orbital mission to follow, it is safe to say Messenger will boldly
be going where no one has gone before.

Source: University of Alberta
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