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Effects of double diffusive convection and stable stratification on the geodynamo

Takahashi, Futoshi
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To understand effects of a stably stratified layer beneath the core-mantle
boundary on the geodynamo and its origin, we performed dynamo simulations in a rotating spherical shell.
We have developed a dynamo code to simulate thermal and compositional convection. Two driving agents have
different diffusivities and thus, convection is treated as double diffusive convection. When energy
injection from compositional buoyancy occupies at least 40 % of the total injection, an Earth-like
dipolar magnetic field is maintained. Then, a stably stratified layer due to thermal or compositional
effects is imposed in dynamo simulations, which should yield dipolar magnetic fields in case of no stably
stratified layer. Consequently, it is implied that the origin of the stable layer might be thermal.
Furthermore, we have carried out stability analysis of an extended disk dynamo model and find a relation
between subcritical behavior of the dynamo and efficiency of the magnetic field generation process.
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