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New mechanism for geomagnetic polarity reversals induced by flow reversals
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We explored magnetoconvection and rotating convection by means of laboratory
experiments and numerical simulations, to elucidate the mechanism that induces geomagnetic polarity
reversals. We established a regime diagram of convection in a liquid metal under the influence of imposed
horizontal magnetic field. The searched space is summarized by the relation between buoyancy and magnetic
force, in which a regime exists that reversals of flow direction repeat intermittently. We found that the
key mechanism for flow reversals is an occurrence of large-scale circulation in a horizontal plane. We
also performed numerical simulations of dynamos in a rotating spherical shell, and clarified the relation
between polarity reversals and transitions of convection flow.
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