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Abstract

Exploring the Interiors of Icy Satellites Using Magnetic Induction

K. K Khurana
Institute of Geophysics and Planetary Physics, University of California at Los Angeles

Magnetic field observations made by Galileo in the vicinity of Europa, Ganymede and
Callisto showed that strong magnetic induction fields emanate from these moons in
response to the rotating magnetic field of Jupiter. Further analyses have shown that the
magnetic induction fields are consistent with the presence of subsurface liquid oceans in
these moons. Many independent lines of geological and geophysical evidences support
this conclusion for Europa and Ganymede. For example, the very young age (< 20 my) of
Europa’s surface and the isostatic relaxation of recent impact craters suggest that
Europa’s surface is renewed by processes operating in a low viscosity region beneath the
surface. Similarly, the formation of pull-apart bands on Europa and Ganymede are
facilitated by the presence of a liquid or a very low viscosity material beneath a thin
crust. The induction signature from Callisto, however, is a complete surprise.

I will discuss the present status and future plans of magnetic induction studies devoted to
exploring liquid water in the icy Galilean satellites. Next, I will discuss how one could
use the magnetic induction to explore the interiors of icy satellites in other solar system
bodies such as Titan and other icy moons of Saturn. Finally, I will discuss how the
uncertainty in the determination of the thickness of the ocean could be minimized by
making magnetic induction measurements at multiple frequencies.
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