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Investigation of the Galilean Moons with the Ganymede Laser Altimeter (GALA)
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The icy moons of Jupiter ? Europa, Ganymede, and Callisto ? are believed to contain global subsurface water oceans un-
derneath their icy crusts. The possibility is intriguing that these large liquid water oceans represent ”habitable” environments.
Investigation of the latter is a major objective of ESA’s Jupiter Icy Moons Explorer (JUICE) mission. The Ganymede Laser
Altimeter (GALA) is one of the instruments focusing on aspects related to the presence and characterization of subsurface wa-
ter oceans by measuring Ganymede’s tidal deformation. GALA will further contribute (a) to the exploration of the surface
morphology and physical properties of Ganymede, Europa and Callisto, (b) to determination of their interior structures from
a combination of shape, topography and gravitational field data, and (c) to understanding the satellites formation and evolution
especially with respect to subsurface water oceans. GALA will investigate the surface and topography of Ganymede in particular.
Topography data is needed to account for the effects of topographic heights on the gravity field and to account for near surface
mass distribution anomalies above the reference figure; to support geological studies, e.g. to identify and characterize tectonic
and cryo-volcanic regions on the icy moons and to identify periodic variations of Ganymede’s shape due to tides.

Investigations by GALA will furthermore contribute to determine the orientation and rotational state of Ganymede and to study
surface characteristics (roughness, slopes, and albedo) on Ganymede, Europa, and Callisto.

The instrument can be operated from ranges smaller than about 1000 to 1300 km (depending on the different albedo values and
surface slopes of Europa, Ganymede and Callisto) during flybys and orbital pericenter passages. The main phases for acquiring
data at Ganymede are the final circular orbit phases, where continuous operations are possible from altitudes around 500 km and
200 km, respectively.

Here, we will give an overview on the GALA experiment focusing on its scientific goals and performance.
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