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Plasmas containing electrons, ions and positrons are widely found in astrophysical plasmas

[1] and also in the laboratory, as shown by recent experiments on positron beam production [2].

In this study, we have undertaken a systematic investigation, from first principles, of electro-

static (ES) excitations, focussing in particular on the role of the positron component (concen-

tration, temperature) on the propagation characteristicsof linear waves (dispersion properrties)

and nonlinear modes (electrostatic solitary waves).

Linear analysis, based on a using a fluid model for the (inertial) ions (whereby electron and

positron inertia were neglected), has shown that both the phase and group velocity of ion-

acoustic wavepackets is affected by the positron component, essentially due to the positron

effect on the charge balance and the associated modificationof the Debye sphere.

Nonlinear analysis based on the Sagdeev pseudopotential method [3] has established the

existence of large-amplitude modes (pulses) with stationary profile, when viewed in a suitable

moving frame, in agreement with earlier work [4]. The velocity range (existence diagram) for

ES solitons has been depicted via a parametric analysis.

It was found that a higher positron concentration reduces the overall sound speed and velocity

range of the plasma, while the dependence on the relative (positron-to-electron) temperature

bears a similar effect which is nonetheless less dramatic, quantitatively.

Comparison with the Korteweg-de Vries (KdV) approach [5] inthe weakly-nonlinear, weakly

supersonic regime has shown an agreement in the small-amplitude region, as expected, giving

its place to strong disagreement for larger amplitude, suggesting that extreme caution needs to

be exercised when applying perturbative (KdV-type) techniques in multispecies plasmas.
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