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Abstract

After its more than 80 years long history, the dynamo problem has finally approached to the goal of
one’s ambition to unvelil its grand mystery of creation and reversal of the geodynamic field in a self-con-
sistent fasion. The success in unveiling this long mystery of the dynamo problem has been brought by
elaborate large-scale computer simulations. In this review, a brief history of the dynamo problem, both
theoretical and observational, is first described. Then the recent exciting demonstrations of the genera-
tion and reversal of the self-excited dipole-like magnetic structure done by the UCLA-LANL group and

the NIFS group are described.
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Fig. 1 History of reversal of geomagnetic field.
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Fig. 2 Structure of the earth’s interior (the grey zone is the
dynamo region).
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Fig. 3 Taylor-Proudman flow.
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Fig. 4 Disk dynamo model: (a) single-disk model and (b)
double-disk model.
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Fig. 5 Parkers w-dynamo model: Poloidal field is transformed
from toroidal field under the influence of upwelling spiral
flow generated by a convection instability.
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Fig. 6 Parker's w-dynamo model: Toroidal field is trans-
formed from poloidal field under the influence of
toroidal flow.
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Fig. 7 convection the
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Glatzmaier-Roberts (G-R) simulation model.

pattern obtained by

Fig. 8 Well-organized cyclone-anticyclone convection col-
umns obtained by the Kageyama-Sato (K-S) simula-
tion model.
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Fig. 11 Creation of the dipole-like magnetic field (yellow line) and the associated toroidal field contours (red and blue)

obtained by the K-S simulation model. Note that the red and blue indicate the opposite polarities of the toroidal
component.

Fig. 12 Reversal of the G-R magnetic field (the left-half indicates the poloidal component and the right-half the toroidal com-
ponent).
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Fig. 13 Reversal of the K-S magnetic field.
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