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On characteristics of turbulence in the Earth's core
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Fluid motions in the Earth's outer core are likely to be turbulent because of very small molecular diffusivities. Such small-
scale motions are considered to be highly anisotropic, since they are strongly influenced by the Earth's rotation and the
magnetic field. We have been examining anisotropic turbulence in the core by direct numerical simulation to understand the
effect of the small-scale motions on the geodynamo. We have found that the turbulent flux has a preferred direction,
determined by the directions of the rotation axis, the imposed strong magnetic field and the gravitational force. The magnitude
of turbulent flux is determined by the local values of the nondimensional parameters.

Fluid motions in the Earth's outer core are likely to be turbulent because of very small molecular diffusivities. Such small-
scale motions are considered to be highly anisotropic, since they are strongly influenced by the Earth's rotation and the
magnetic field. Large-scale fields are then transported by anisotropic turbulence. It is therefore important to understand the
effect of such anisotropies on the geodynamo.

We have been examining anisotropic turbulence in the core by direct numerical simulations to understand the effect of the
small-scale motions. We have found that the turbulent flux has a preferred direction, determined by the directions of the
rotation axis, the imposed strong magnetic field and the gravitational force. The magnitude of turbulent flux is determined by
the local values of the nondimensional parameters. Parameterization of the turbulent flux is now in progress for use in future
global geodynamo simulations.



