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Ion–neutral collisions in macroparticle charging process in Earth’s “dusty” ionosphere
are taken into account. These collisions can result in a charge exchange between a fast
ion and a slow neutral. As a result a microscopic ion current on the dust grains in-
creases significantly in comparison with the case when ion–neutral collisions are not
taken into account in the dust grain charging process. The parameters of Earth’s dusty
ionosphere are found when ion–neutral collisions in macroparticle charging process
are important. The dynamics of the dust grain charges at the altitudes of 70–130 km
is determined. It is shown that the ion–neutral collisions at these altitudes can lead
to a significant decrease in the absolute value of a negative charge of a dust grain
in comparison with the case when the charge of the grain is calculated on the basis
of the standard orbit limited probe model where these collisions are not taken into
account. In some cases the ion–neutral collisions can result in an appearance of posi-
tively charged dust grains. We discuss also the influence of the ion–neutral collisions
in the dust grain charging on the processes of condensation and dust grain growth in
the summer polar mesosphere as well as on a possibility of formation of observed lay-
ers of negatively and positively charged dust grains in the regions of polar mesospheric
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