Summary: 

Identification Of A Dynamic Atmosphere At Enceladus With The Cassini Magnetometer.

Saturn, with its many rings and moons, is possibly one of the most beautiful astrological phenomena thus far observed by humanity, yet little direct data has been measured from them. It was not until the 1980’s that mankind sent probes (the Voyager Missions) to the outer solar system including Saturn. Voyager 2 passed one of Saturn’s satellites, Enceladus, lying on the edge of the E ring and it was thought that the moon provided material for the ring however no measurements supported this.  

The data from the Voyager missions in the 1980’s left scientists with many unanswered questions as to why the surface of Enceladus was remarkably smooth (with few meteor craters relative to other of Saturn’s moons) and with four linear depressions “tiger stripes” near the southern pole. The conclusion they drew was that Enceladus must have many cryovolcanoes (literally meaning icy volcanoes). With the plume materials resurfacing the moon and escaping into space and the “tiger stripes” been the ridges formed from the eruptions.
It was initially planned for Cassini to make two flybys past Enceladus (at 1265km and 500km above Enceladus’ surface respectively), however the discovery of unexpected data lead to the project leaders giving permission for a further flyby. This unexpected data came from Cassini’s magnetometer which showed Saturn’s magnetic field was been slowed and deflected around Enceladus. The third flyby was to be at a much lower altitude (of only 173km), hence increasing the measurements Cassini’s instruments could make by a factor of nearly six. 
Another curious property discovered from Cassini’s magnetometer was that the deflection of the magnetic field was not uniform around the moon, but was much more pronounced at the southern pole.  M.K Dougherty et al. hypothesised that water ions from the plume of the cryovolcanoes at the southern pole of Enceladus interacted with ions from Saturn’s atmosphere causing the change in the magnetic field.

During the third and final flyby M.K Dougherty et al. consulted other independent instruments onboard Cassini to attempt to find data to justify their theorem. The postulates of cryovolcanoes made at the time of the Voyager missions were confirmed when Cassini (on 27/11/2005) photographed geysers at Enceladus’ southern pole and thermal cameras registered “hot spots” in the same location. The plume from the photographed geyser spread almost 500km, far into the E ring. Furthermore, mass spectrometer readings indicated that both the E ring and the plume constituted of same material, water ions. 
It is now generally agreed that the cryovolcanoes at the Enceladus’ southern pole provides the material for Saturn’s E ring, although the nature of these cryovolcanoes is still hotly debated. With the discovery of the “warm” water in combination with molecular nitrogen and methane the basic building blocks of life; it is not such a wild postulate that Enceladus could house extraterrestrial life. Surely the chance of answering the question “Are we alone in the universe?” is worth further attention and with a further flyby planned for 2008, now is the time to get involved! 
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