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Electrospray ion sources are enabling technologies in
the realms of satellite propulsion, biochemical analy-
sis, and various surface processing industries. These
applications motivate a deeper understanding of the
physics of an expanding ion beam and the chemistry
of particle collisions. Electrospray ion plumes chal-
lenge state of the art plasma modeling techniques due
to the wide range of length and timescales over which
key processes take place (i.e. nanometer-scale emis-
sion sites and centimeter scale operational volumes).
Accompanying these spatial gradients are large den-
sity and velocity gradients in both the ion and neutral
Wednesday populations. Furthermore, the electrospray plume is
September 27, 2023 a non-neutral plasma with non-Maxwellian distribu-
3:00 pm tions. We present state of the art numerical models
Room 1010 Dow of the dynamics and chemistry of an expanding mo-
lecular ion plume which are necessary to explore de-
sign variables, to understand operating conditions,
and to improve performance. Beyond applications in
satellite propulsion, we will discuss opportunities to
utilize these ion sources in other relevant fields.
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