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Introduction:  The Galileo data from Europa has re-
sulted in the strong suggestion of a large, cold, salty, old
subglacial ocean (1) and is of great importance.  We
have examined technology requirements (2) for subsur-
face exploration of Europa and determined that scientific
access to the hypothesized Europa ocean is a key re-
quirement.  By “scientific access” we intend to direct
attention to the fact that several aspects of exploration of
a site such as Europa must be addressed at the system
level. Specifically needed are: a robotic vehicle that can
descend through ice, scientific instrumentation that can
interrogate the ice near the vehicle (but largely unaf-
fected by its presence), scientific instrumentation for the
subglacial ocean, communication for data and control,
chemical analysis of the environment of the vehicle in
the ice as well as the ocean, and methods for conducting
the mission without contamination.  We have embarked
on a part of this extremely ambitious development se-
quence by developing the Active Thermal Probe, or
Cryobot.

Design and Status of Cryobot:  The Cryobot is the
descendant of the Phiberth Probe concept (3) of the
1960’s; we have updated the subsystems and integrated
into the design a miniature hot-water jet derived from the
highly successful glacial drilling technology.  The Cryo-
bot works by melting ice beneath its nose and descending
into the space generated; the meltwater refreezes behind
the probe so that the Cryobot is descending in a lozenge
of meltwater. The Cryobot design is complete, and fabri-
cation has begun on the first complete vehicle, which
does not at this time carry

scientific instrumentation.  For Earth testing, the Cryobot
is about 12 cm diameter and 1-2 m long and is powered
through a tether; in planetary application it may be
smaller and will probably carry its own power source.

Cryobot Instrumentation Opportunities:  A logical
beginning for subglacial scientific observations is the
installation of simple optical systems for visible-light
imaging and UV fluorescence analysis. More demanding
instruments can be anticipated in future.

Subsystem Testing Needs and Opportunities:
Clearly, testing of novel and challenging systems such as
the Cryobot is essential prior to planetary deployment,
and opportunities are developing in the Earth science
community in such areas as the study of subglacial lakes
(4).

A Europa Subsurface Mission:  Cryobot technol-
ogy is an approach to a Europa subsurface mission in
which only a communications antenna is left on the sur-
face.
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Figure 1 The Cryobot design with an exploded view

of the nose, at left.
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