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A phenomenological model is adopted for electron plasma (Langmuir) wavepackets [1], by

taking into account intrinsic plasma nonlinearity and collisional effects, via suitable ad hoc

terms in the evolution equation for the electrostatic potential φ .

By making use of a multiscale perturbation technique [2, 3, 4] , we have derived a nonlinear

Schrödinger equation for the modulated wavepacket amplitude, along with explicit expressions

for all of the relevant harmonic component amplitudes upto second order in a smallness pa-

rameter ε . The solutions obtained, in the form of localised pulses, modelling envelope modes

of either finite (breathers) or extreme amplitude (freak waves), are shown to be stable, in the

absence of dissipation (ν = 0), while they decay in the dissipative case (ν 6= 0), as expected.

Explicit criteria for modulational instability are obtained. Our results are corroborated by nu-

merical simulations, testing the stability of envelope pulses.

Our results extend, and in fact generalize, earlier findings on modulated wavepackets [5].
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