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DISSIPATIVE DUST ION-ACOUSTIC SOLITARY WAVES IN COMPLEX PLASMAS
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The possibility of experimental observation of the dust ion-acoustic solitary waves in complex plasmas is investigated. It is shown that for weak dissipation two kinds of dust ion-acoustic solitary waves can exist: the first kind has depressed density of ions and electrons (rarefactive solitary wave) which corresponds to the negative perturbation of the electrostatic potential. The potential inside the solitary wave of the second kind is positive and the plasma density is increased (compressive solitary wave). In complex plasmas important role in the formation of the compressive solitary waves belongs to the so-called “adiabatically trapped” electrons. The distribution of those electrons deviates significantly the Boltzmann one, and therefore the properties of the compressive solitary waves with the trapped electrons are very different from those with the Boltzmann electrons. In particular, the maximum possible amplitude of the solitary wave with the trapped electrons is much larger than that of the “Boltzmann” solitary wave, while the region of allowable Mach numbers for the former is much wider than for the latter. This shows the principal possibility to study experimentally the role of trapped electrons in the solitary wave formation. The influence of the variable dust particle charge on the solitary wave evolution is also investigated. The possibility of formation of the shock wave-like structures during the soliton evolution is discussed.

