Updates on the Sending Signals Through the Ice (STI) Project
for an Ice-Ocean Probe at Europa and Ocean Worlds
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Fig. 3. Custom, servo-controlled, biaxial deformation apparatus with
LN-controlled cryostat (LDEO, [4]). Inset is the shear rate driving profile
for velocity over time.
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Fig. 1: Artist impression of Tunnelbot reaching the ocean, after See R. Lien Poster (this meeting)! Ijﬁg

deploying communication repeaters and the anchor [1].
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Laboratory Testing Results o
Challenging Ice Shell Environments
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Shear stress

Fig. 5. Shear stress vs.
Displacement for a range of
temperatures (different rows),
and range of test shear velocities

230 K

\

’ Displacem> ’ “ (different columns). Vertical scale

198 - bar represents 50kPa stress.
22rK Horizontal axis ranges from O to 1
[ mm of displacement. Results

highlight the distinct
l temperature and velocity
dependence of friction in ice for
conditions tested and the
survivability of tethers under
J these Europa-like conditions.
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Fig. 2. Artist’s conception of the ice shell of Europa. Modified from
image courtesy NASA/JPL-Caltech.

* |ce shell thickness of Europa, Enceladus: Estimates range from 5
- 30+ km 100 K
 Brittle, fractured (and fracturing) uppermost few hundreds of
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* ~90-100 K, vacuum at surface; ~270 K, 20 MPa at ice-ocean | 4~ HS STFOC ! STFOC tether shows damage to outer jacket but signal connectivity
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Results show:

! - Tethers are more robust than originally expected! Yet more tests
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