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            Abstract
Saturnâ€™s moon Enceladus emits a plume of water vapour and micrometre-sized ice particles from a series of warm fissures located near its south pole1,2,3,4,5,6,7,8,9,10. This geological activity could be powered or controlled by variations in the tidal stresses experienced by Enceladus as it moves around its slightly eccentric orbit. The specific mechanisms by which these varying stresses are converted into heat, however, are still being debated11,12,13,14,15,16. Furthermore, it has proved difficult to find a clear correlation between the predicted tidal forces and measured temporal variations in the plumeâ€™s gas content17,18,19 or the particle flux from individual sources20,21. Here we report that the plumeâ€™s horizontally integrated brightness is several times greater when Enceladus is near the point in its eccentric orbit where it is furthest from Saturn (apocentre) than it is when near the point of closest approach to the planet (pericentre). More material therefore seems to be escaping from beneath Enceladusâ€™ surface at times when geophysical models predict its fissures should be under tension12,15,16 and therefore may be wider open.
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                    Figure 1: Sample VIMS observations of Enceladus and its plume.


Figure 2: Sample vertical profiles of the plumeâ€™s brightness.


Figure 3: Variations in the plumeâ€™s brightness with phase angle.


Figure 4: Variations in the plumeâ€™s corrected brightness with Enceladusâ€™ orbital position.
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        Editorial Summary
Enceladus plume kept in check
Between 2005 and 2012 the Cassini spacecraft's Visual and Infrared Mapping Spectrometer (VIMS) obtained 252 images of the plume of water vapour and ice particles emitting from near the south pole of Saturn's moon Enceladus. These images have been analysed with a view to establishing the nature of the geological forces driving the plume. The authors show that as Enceladus moves along its elliptical orbit, the brightness of the plume peaks â€” and larger amounts of material join the plume â€” when the moon is furthest from Saturn. This is consistent with a model in which tidal forces have an important role in controlling plume activity, perhaps by changing the width of the conduits between the surface and various underground reservoirs supplying the fissures through which the plume emerges.
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