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Glassy dust grain — field emission when charged by electrons and ions
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Dust grain in space can be exposed to energetic ion and electron beams and such conditions could lead to charging
of the grain to a large surface potential. When the surface potential of grains with diameter around 1 micron reaches
several kV the electric field gets the magnitude of 109 V/m leading to spontaneous discharging of the grain by field
ion emission that limits the maximum grain charge. The large positive charge of the grain usually results from ion
bombardment but, under some circumstances, it can be achieved by the electron bombardment as well. Making
use of this fact, we have compared the discharging characteristics of the glass grain charged to the same positive
potential under electron and Ar ion bombardments. Although it is generally expected that the field emission current
is controlled by the surface electric field, both discharging profiles are different. It is interesting to note that the
profile of the field emission current that results from electron charging of the glass grain is similar to that observed
either ion charging of conducting materials (carbon or gold) that were investigated earlier. The paper discuss in
detail possible causes of the observed differences, i.e. a contribution of the ion implantation, effects of the ion
bombardment on the electronic structure of the grain material, etc.



