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The nonlinear amplitude modulation of electrostatic wave packets propagating in a three-

component plasma is investigated, by employing a two-fluid plasma description. Focus is made

on electron-positron-ion(e-p-i) plasmas [1]; alternatively, the model describes pair-ion [2] (eg.

fullerene [3]) plasmas contaminated by a uniform and stationary minority charged particle

species (e.g. defects, or dust particulates). Wave propagation parallel to the external magnetic

field is considered. Two distinct electrostatic modes are obtained, namely an acoustic lower

mode and a Langmuir-like optic-type upper one, in agreement with previous studies of pair plas-

mas [2, 4]. Considering a weakly nonlinear deviation from equilibrium, a nonlinear Schrödinger

equation for the slowly varying electric potential perturbation amplitude.

The modulational stability analysis shows that both modes are sensitive to variations of the

positive-to-negative-ion (or positron-to-electron) density and temperature ratio(s). It is shown

that the lower (acoustic) mode is stable for large wavelengths, and may propagate as a dark-

type envelope soliton (a potential dip, or a void). On the other hand, the upper (optic) one is

modulationally unstable, and favors the formation of bright-type envelope solitons (pulses).

These results may be of relevance in experimental [3] and astrophysical [1] contexts. In spe-

cific, one may anticipate that the existence of a third minority species in pair plasmas (e.g.

defects, or dust) may be used to “tune” the stability profile of electrostatic modes.
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