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The search for extraterrestrial life in the Solar System relies
upon in-situ robotic exloration. Mars's polar ice cap in 2-3 km
thick [1], while Europ's ice shell can be 100 km [2] and may
contain a global subglacial ocean with extant organisms. To
search for life embedded in the ice, it is fundamental to have in-
depth access to and extraction of ice samples.

The concept of an autonomous, nonrecoverable drill-sonde
equipped with sensors was proposed and used in Greenland in
1970-th [3]. The drill-sonde or IceMole (IM) probe sinks into the
ice by melting. Another concept of a large diameter (0.4-0.8 m)
IM is powered by an embedded heat and electricity source [4].

Our concept is a small diameter, low power thermal sonde -
DaS (Drilling and Sampling) that melts ice and delivers
meltwater and solid samples to the surface for analysis. DaS
operates in an empty borehole. The winch on the surface moves
DaS incrementally up and down. On the surface, samples are
removed and analyzed. The operation is powered with KiloPowe
[4] and set of solar panels; the expected total electric power of
DaS is 2 kW. The specific design DaS feature is the obility to
penetrate and sample ice heavily loaded with solid particles. We
prove the ability of a thermal drill to penetrate an 80 mm thick
layer of sand/ice (70/30 vol %), Figure 1 [5].
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Caption Figure 1. An ice core was obtained with the thermal-
electric drill; the ice core diameter in 78 mm.
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