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Penning-Malmberg (magneto-electrostatic) traps are an excellent environment to investigate

the nonlinear dynamics of collective systems like two-dimensional inviscid fluids, due to the

perfect analogy between such systems and trapped single-component plasmas [1]. On the other

way round, the understanding and control of fluid-like perturbations and instabilities is of

paramount importance in nonneutral plasmas used, e.g., in antimatter synthesis and confine-

ment [2, 3]. We have already shown that a Kelvin-Helmholtz perturbation of any wavenumber

can be induced starting from a single, axisymmetric column of an electron plasma (fluid vor-

tex) by a proper multipolar rotating field applied to the azimuthal patches of a sectored elec-

trode [4]. This original technique demonstrates that modes with arbitrarily high wavenumber

can be excited even when a limited number of sectors (typically four or eight) is available.

By means of systematic experiments, we analyze here the dynamical features of the excitation

process, in particular the properties of the resonant wave growth to the nonlinear regime up to

saturation. Online monitoring of electrostatic signals highlights the rich dynamics of the con-

tinuously excited vortex, showing an excitation stage followed by saturation and collapse to

lower-order modes. The cascade towards the axisymmetric equilibrium can be interrupted by

mode re-coupling to the drive. Swept-frequency excitation indicates opportunities for accurate

control of the mode growth.
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