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A number of recent studies have been dedicated to extreme amplitude excitations (freak

waves, rogue waves) occurring in plasmas. The most rigorous analytical methodology known

to date relies on a tedious multiple scale perturbation technique. When applied to a plasma-

fluid model, the method leads to a nonlinear evolution equation in the form of a nonlinear

Schorödinger (NLS) equation, describing the slowly varying envelope ψ of the electrostatic

(ES) potential (φ ) leading harmonic (amplitude) [1, 2, 3]. Physically speaking, the method

amounts to describing a modulated ES wavepacket in the form φ ' εψ(X ,T ) exp[i(kx−ωt)]+

O(ε2), where the carrier is assumed to evolve over the “fast” variable {x, t} and the envelope

varies “slowly” over {X ,T}. In an analogous (algebraically less tedious, yet far less rigorous)

manner, a number of recent studies have relied on a derivation of a similar equation, yet adopt-

ing a different approach: a Korteweg – de Vries equation is obtained via the so-called reductive

perturbation technique [4], and is then used as starting point for a subsequent derivation of a

NLS-type equation.

We shall argue that the latter method, however well established in water dynamics [5], yields

results of doubtful value, in the case of ES plasma modes. In particular, not only does it predict

wavepackets propagating above the plasma “sound speed”, but it also leads to erroneous criteria

for the existence of envelope modes. For clarity, this discrepancy will be illustrated in a typical

example plasma configuration, as case study for future reference.
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