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A generating process of the geomagnetic drifting field
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The drifting part of the geomagnetic field is characterized mainly by two features. One is its spatial characteristic. The drifting
field has a simple structure. The vertical component is symmetric about the equator expressed by sectorial terms in spheric
harmonic series, except foe one harmonic (n=2,m=1) that also shows westward drift. The other feature is a uniform rate of th
drift. Little dependence on the harmonics is observed.

This paper proposes a model to explain the above features, in which

(1) the core surface rotates at a uniform rate relative to the mantle,

(2) toroidal flows are superposed on the uniform rotation of the core surface, and the interaction with the dipole field generate:
the drifting field of the same pattern as the toroidal flows.

The observed uniformity of the drifting rate is difficult to understand by magnetohydrodynamic waves as MAC, because those
waves are highly dispersive, and the characteristic frequency strongly depends on harmonics. The uniformly rotating core modt
circumvents this difficulty, as far as the temporal change in the field induced by the toroidal flow is small.

It has been confirmed that the toroidal flow mode can be a solution of the equations of Navier-Stokes and electromagneti
induction. The investigation has been conducted for two coordinate systems, the Cartesian coordinate in the equatorial regic
and the spherical polar coordinate system. In the Cartesian coordinate model, a free-surface layer is assumed at the top of the ¢
and the Coriolis factor and the magnetic field are both taken to change in the meridional direction. In the spherical coordinate
system, the core surface is free and a uniform magnetic field as in model Z is assumed for a dipolar field. The boundary conditio|
for the electric currents, the currents normal to the core-mantle boundary must vanish at the boundary, leads to the flow that is i
the meridional direction across the equator. This is equivalent to toroidal flow of sectorial harmonics when transformed into the
spherical coordinate system.

The characteristic frequency of the toroidal flow is of the order of'10sec for the Cartesian coordinate system when the
layer thickness is taken to be 300 km, and ¥0/sec in the spherical core model. This implies that the flow changes so slowly
with a period of about 10years, while the drifting field completes its rotation within about 1200 years. The fluid velocity that
produces the observed magnitude of drifting field has been estimated to b&o11D-° m/sec at the core surface in the Cartesian
coordinate system, and 10°(-7) m/sec in the spherical coordinate system.

This study indicates that toroidal flows can exist to produce the poloidal field of sectorial terms as observed. The effect of the
core-mantle interface seems essential in the generating process.
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