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Abstract 

Alfven waves have been identified in the solar wind environment a long time ago by the 
Mariner-V spacecraft. More recently, in situ observations performed by spacecraft have shown 
convincing evidence of the existence of charged dust particles and superthermal particles in the 
interplanetary space.The charged dust particles can modify the dielectric properties of the 
plasma, both in the propagation and in the absorption of waves. Of particular interest is the 
investigation of the effects of superthermal particles and dust charged particles on Alfven 
waves, waves which have been proposed as a possible accelerating mechanism for the solar 
wind.In this work, the dispersive characteristics and absorption coefficient of Alfven waves 
propagating parallel to the ambient magnetic field are discussed taking into account the effects 
of both the dust particles present in the interplanetary medium and the superthermal character 
of the electron distribution function. The theoretical formulation used for that is a fully kinetic 
approach in which the charge variation of the dust particles is taken into account. In the 
present description, the solar wind electrons are described by an isotropic kappa distribution 
and the protons are described by a Maxwellian. The dust particles are considered spherical and 
immobile and their charge is obtained by the capture of electrons and ions from the plasma 
during inelastic collisions between the plasma particles and grains.The dispersion relation for 
parallel-propagating Alfven waves is numerically solved and it is shown that the inclusion of 
both effects modifies sensibly the dispersion relation of low-frequency and long-wavelength 
Alfven waves and increases significantly the absorption coefficient. These results strongly 
suggest that the effects of both superthermal electrons and dust charged particles are equally 
important in order to obtain a more realistic description of the physical processes that occur in 
the solar wind and are related to Alfven waves, such as the energization of particles and the 
turbulent cascade of magnetic fluctuations. 


