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The thickness of Europa’s ice shell is determined by the requirement that the heat produced in the interior of Europa be transported to the surface through the shell.  This includes heat produced in the ice shell itself by tidal heating and heat produced in the deep interior by tidal heating and radioactive decay.  Models of the thermal equilibrium of Europa’s ice shell are computed using a laboratory-derived composite flow-law for ice and a new parameterization for heat flow through a layer heated from within and from below.  Two end-members are considered, based on the possible equilibrium states of Europa’s mantle: Moon-like and Io-like.  In the Moon-like case, tidal heating in the silicate interior is negligible, and the equilibrium thickness of the shell is determined by the balance between tidal heating and convective heat transport in the shell.  In the Io-like case, the heat supply from the interior dominates, and the equilibrium thickness is determined by the requirement that the shell transport this heat across it.  Both cases are sensitive to the eccentricity of Europa’s orbit, but in different ways, thus the evolution of the thickness of the shell as driven by orbital evolution may be diagnostic of the state of the silicate mantle.  Also, the pattern of heating in the shell and in the silicate mantle are different, and the ocean would act to smooth the heat flow from the interior to the base of the shell resulting in a more uniform heat flow. 

