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Abstract: NASA has proposed a Europa Lander Mission, with a notional launch date in the 2025
timeframe. Key features of the mission are: (1) Take 5 samples from 10 cm under the Europa
surface (2) Last 20 (Earth) days (3) Send data back to Earth via a dedicated Carrier Relay Orbiter
(CRO) spacecraft. Info about the Europa surface from Cassini Galileo is only at 6 m per pixel
resolution. With exceedingly cold temperatures (-120 C at equator), the small-scale icy surface
properties are unknown. Small grain features (snow-like), penitentes (inverse-icicles), plumes, and
other complex terrain features will complicate operations.

The operational time delay is 30-60 minutes. The CRO is in view of the Lander for roughly 8 hours,
and in view of Earth for roughly 10 hours. Significant autonomy will be needed, possibly for the
entire mission. This talk covers the Europa lander mission objectives and the autonomy challenges,
using past examples of similar missions and specific autonomy, making the case that the Europa
lander presents a unique and unaddressed challenge for autonomy.
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