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The ionospheric plasma is subject to strong instabilities (the gradient-drift instabilities) which
produce fairly complex dynamical patterns, the so-called ionospheric irregularities or striations.
In a first part, we will introduce the audience to to the modeling of ionospheric plasmas and
their instabilities.

Then, we will concentrate on the mathematical study of this instability in the framework
of the so-called dynamo model. We will prove that situations which lead to a linear instability
are indeed nonlinear unstable (joint work with C. Besse, H. J. Hwang and R. Poncet).

The growth of the instability leads to a very chaotic dynamics, for which we will propose
a model inspired from the statistical approach to turbulence in fluid mechanics. Numerical
simulation of the original and of the ’turbulent’ dynamo model will be presented to illustrate
our considerations (joint work with C. Besse, J. Claudel, F. Deluzet, G. Gallice and
C. Tessieras).


