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EUROPA AND ENCELADUS PLUME SAMPLING USING ROTATING TETHER SYSTEM

Abstract

The recent indication of possible water plumes from Europa [1], somewhat similar to the Enceladus
plumes observed and measured by Cassini [2], is likely to give rise to a near-future multiple fly-through
mission aimed at sampling possible microbes from the subsurface ocean [3]. One of the main challenges
with such a sampling mission, however, is that the relative encounter velocity of a Jupiter orbiter with
Europa would be at least 1.5 km/s. At such high relative velocities any collected microbes would be
destroyed and hard to identify. To reduce the encounter velocity to permit non-destructive sampling,
one interesting possibility is to adopt a rotating tethered system, whereby the sampling instrument is
spun at high rate using an electric propulsion system. This can be achieved with a tether system about
10 km in length. The use of such long tethers for planetary exploration must now be regarded as a
feasible proposition since similarly long tethers have already been successfully deployed in low Earth orbit
tests [4], although the spin rates envisaged would be somewhat higher. This paper aims to describe the
technologies required for such a rotating tether sampling system, how it might be developed, the risks
associated and the advantages it would have over other approaches such as the use of a lander [5]. The
paper will also include consideration of orbital trajectories, Europa encounter conditions with and without
tether rotation and modelling of tether dynamics - including a first order estimate of the interaction with
the plume.
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