Venus Express

Venus Express was ESA's first spacecraft to voyage to our nearest planet; it was built around the
design of Mars Express, making it quicker and cheaper to develop. It studied the planet's complex
dynamics and chemistry, and the interactions between the atmosphere and the surface, which
provided clues about the surface’s characteristics.
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It also studied the interactions between the atmosphere and the interplanetary environment (solar
wind) to better understand the evolution of the planet. Venus Express also observed the Venusian
atmosphere and clouds in unprecedented detail and accuracy.

Launched in November 2005, it arrived at Venus in April 2006 and began continuously sending back
science data from its polar orbit around Venus. Equipped with seven scientific instruments, the main
objective of the mission was the long term observation of the Venusian atmosphere. The observation
over such long periods of time had never been done in previous missions to Venus, and was key to a
better understanding of the atmospheric dynamics. It was hoped thatsuch studies can contribute to an
understanding of atmospheric dynamics in general, while also contributing to an understanding of
climate change on Earth. ESA concluded the mission in December 2014.

Many of the spacecraft's observations have focused on the structure, dynamics, composition and
chemistry of the dense atmosphere and the overlying clouds. One of the most fascinating features is
the swirling vortex at the planet’s South Pole, which was found to be much more complex than
previously thought. Venus Express showed that the internal structure of the vortex is highly variable,
whilst its centre of rotation is located approximately three degrees of latitude away from the South
Pole. The feature changes shape at least every 24 hours and drifts around the Pole over a period of five
to 10 Earth days.

Other surprises included the discovery of a surprisingly cold region high in the planet’s atmosphere
that may be frigid enough for carbon dioxide to freeze out as ice or snow, the discovery of a high
altitude ozone layer and a mysterious layer of sulphur dioxide far above the main cloud layer.

Some observations of the surface terrain were possible with the Visible and Infrared Thermal Imaging
Spectrometer (VIRTIS). The data provide the best evidence to date that Venus has been volcanically
active in recent geological times. In the upper atmosphere, enormous variations of sulphur dioxide
have been discovered; on Earth, the only natural source of this gas is volcanic activity, so this variability
provides tantalising hints that Venus' volcanoes are currently erupting.
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