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The nonlinear dynamics of mirror modes in a magnetized plasma with anisotropic
ion temperature and cold electrons is addressed near the instability threshold, using
asymptotic analysis and numerical simulations of Vlasov-Maxwell (VM) equations.
A reductive perturbative expansion leads to a pseudo-differential equation whose so-
lutions blow up in a finite time, indicating the formation of finite-amplitude structures
through a subcritical bifurcation. Hybrid numerical simulations performed both with
Eulerian Vlasov and particle in cell (PIC) codes, show that the saturation of the mirror
instability results in the formation of magnetic humps. A phenomenological modifica-
tion of the asymptotic equation retaining the local variation of the ion Larmor radius is
proposed, that reproduces the numerical observations and also simulates the formation
of magnetic holes below the instability threshold for large enough initial perturbations.
Such structures are also obtained in PIC simulations, when theβ parameter is progres-
sively reduced. These results are consistent with space plasma observations.


