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Magnetized low-temperature plasma (LTP) sources such as Hall thrusters, magnetrons or ion
sources for fusion involve complex transport phenomena which play a key role in their operation
but are still not well understood, posing great challenges to the modeling as well as the further
development of these sources. One of the main problems is the presence of various types of
plasma instabilities, breaking the symmetry of the plasma and leading to “anomalous” electron
transport across the magnetic field, or to the formation of large self-organized plasma structures.

In this lecture, we discuss the capabilities and limitations of fluid models to describe the
operation of these magnetized LTP sources, in comparison with kinetic particle-in-cell
simulations. We discuss some important general principles of magnetized plasma transport and
illustrate how they work out in different basic source configurations. We show that even standard
fluid LTP models, when solved properly in the 2D plane perpendicular to the magnetic field lines,
intrinsically produce certain plasma instabilities and anomalous transport, which may be realistic
in some cases but not in others. The lecture will accessible to non-specialists wishing to get a
general idea of the topic.
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