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A dusty (or complex) plasma is a four-component
system consisting of electrons, ions, neutral atoms,
and charged, nanometer to micrometer sized particles (“dust”). Because the dust grains are charged,
they participate in plasma dynamics and can be
used to study transport, instabilities, and charging
properties of plasmas. One important area that
has not been extensively studied is magnetized
dusty plasmas. Even though dust grains in lab experiments have several thousand charges, the
charge-to-mass ratio is low. It is technically challenging to achieve full magnetization of ions, electrons, and the charged dust grains. In 2011, the
NSF funded the first mid-scale, multi-user research
facility for the study of dusty plasmas. The mission
of the Magnetized Dusty Plasma Experiment
(MDPX), based at Auburn University in collaboration with the U. of Iowa and U. of California – San
Diego, is to study the properties of dusty plasmas
in which the magnetic force on the charged microparticles is comparable to the other plasma forces.
MDPX will produce highly uniform as well as
shaped magnetic fields above 4T. This presentation will provide a brief overview of the development of magnetized dusty plasma experiments,
highlighting recent studies at Kiel and Garching,
will discuss the capabilities and diagnostic development of MDPX, and hopefully present some of
the initial measurements performed using the
MDPX facility.
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