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INFLUENCE OF THE ION collisions ON THE interactions between dust grains and drag force 
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The number of trapped ions (and, accordingly, their influence on the screening effect and interaction forces) is almost independent of the collision frequency. Consequently, even in essentially collisionless plasma, very rare collisions can lead to the accumulation of a large number of trapped ions around dust grain because, the low rate of accumulation of trapped ions is compensated for by their long lifetime orbits. Rare collisions of ions with gas atoms can change considerably both the characteristics of dust particle charge screening and drag force acting from the ion flux onto the dust particle.

The forces acting on a negative charged dust particle in an ion flux are due to the Coulomb interaction of plasma particles with the dust particle charge [1 - 6].

We consider here a new phenomenon, namely, the appearance of a reactive force accelerating the dust particle against ion flux. The mechanism of this force rests on collisions of ions of flow with buffer gas atoms and on the momentum transfer from the flow of ions accelerated additionally in the dust particle field to gas atoms (upon resonance charge exchange of ion and parent gas atom). As a result, the atoms (that were ions before resonance charge exchange) take off a larger momentum from the “ions + dust particle” system than they had carried in, which creates a reactive force directed against the flux (negative friction force).  

The forces acting between dust particles due to resonance charge exchange of ions is considered in paper [4]. Radial flow of atom is generated due to resonance charge exchange collisions of trapped ions. This atom flux in effect represents an repulsive force between grains, which has been called the recombination force. This force is an inverse square force, like the bare Coulomb force. 
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