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Magneto-hydrodynamic interaction between planetary inner and outer cores
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In order to elucidate fundamental characteristics of fluid motion in
planetary cores, magneto-hydrodynamic interaction between planetary inner and outer cores is investigated
theoretically and numerically. First, inner core flows induced by Joule heating of the magnetic field
penetrating from the outer core are obtained analytically and numerically. Second, penetration of fluid
motions into the upper stably stratified layer near the top of the outer core is examined and the
analytical expressions of penetration distance are derived. These expressions are validated by numerical
calculations of magneto-hydrodynamic thermal convection in a rotating spherical shell. Finally, numerical
experiments of the whole planetary central cores with a coupled inner-outer cores magneto-hydrodynamic
fluid model are performed. It is shown that the inner core flows with upward and downward in the
equatorial and polar regions respectively emerge.
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