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We built an experimental set-up to study the interaction between one
single vertical vortex of liquid gallium, generated by a disk, and a trans-
verse magnetic field. This experiment has been conducted on a rotating
table. Thus, dominant forces are Coriolis and Lorentz forces, like in the
Earth’s core. We measured pressure profiles at the top of the vortex,
differences in electrical potentials between some points in the vortex and
the magnetic field induced by the flow. In order to understand the ve-
locity flow of the vortex, we introduced a simple two dimensional model
which actually predicts well these three last different kinds of measure-
ments. As expected, we retrieve that the FElsasser number (ratio of
Lorentz over Coriolis forces) is the critical parameter for the dynamical
aspect of the vortex. Under the influence of the magnetic field, the vor-
tex is slowed down but remains bidimensionnal; moreover, the size of the
vortex increases with the strength of the magnetic field. The magnetic
field induced by the loop of electrical current generated in the cylinder,
forms a dipole perpendicular to the imposed field. We reach magnetic
Reynolds numbers of 0.1 in our experiments.

Daniel Brito

Ecole Normale Supérieure
Département Terre Atmosphere Océan
24, rue Lhomond

75231 Paris Cedex 05

tel.: 33144 322205

fax.: 33 1 44 32 22 00

e-mail: brito@geophy.ens.fr

Session NP2 : Vortex Dynamics, Turbulence and Transport Processes
in Geophysical Flows.

Abstract sent to conveners: Dr. David G. Dritschel, Prof. Dr. William
K. Dewar and Dr. George G. Sutyrin.

Preference for oral presentation.

Applied for Young Scientists’ Travel Awards.



