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The Dynamics of Beam-return Current Systems

in the Solar Atmosphere

XU Lei'?, WU De-jin!

(1. Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: Beams of energetic charged particles are a common product from a variety of astrophys-
ical activities. These beams may be naturally accompanied by return currents to maintain charge
neutrality and zero-current. Their propagation in cosmic plasmas in general, and the dynamics of
the beam-return current system in particular, have been under intensive investigation as a fundamen-
tal problem in astrophysics. On the other hand, the multi-wavelength, high-resolution observations
of solar activities, observations of the solar wind and of Earth’s ionosphere that have been routinely
made recently offer a rich set of data on which theoretical studies can be built. After briefly reviewing
the historical development of the investigations into the dynamics of the beam-return current system
in a solar atmosphere, we present an overview of the recent developments in the theories on how the
return current is generated, in examining the instabilities such a system may be subjected to, and in
the numerical simulations as well as data analyses of such a system. We conclude by pointing out

some possible directions that are worth pursuing in this field.

Key words: beams of energetic charged particles; beam—return current systems; plasma instabilities;

solar activity phenomena; high energy solar physics
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