©
2018 2022

Mathematical analysis of plasma phenomena

Suzuki, Masahiro

3,300,000

Euler--Poisson

Morrow

Townshend

In the real world, artificially produced Elasmas are widely used. In such
applications, a plasma is generated using a gas discharge, and a boundary layer appears around
materials which the plasma contacts with. The analysis of discharge and boundary layer are important
in plasma physics and engineering. To analyze the the process of the formation of the boundary
layer, we have shown that the solution of the Euler-Poisson system can be approximated by the sum of
the outer and inner solutions. From the behavior of the inner solution, the process of the
formation can be understood immediately. Moreover, we have analyzed the Morrow model to investigate
the fundamental process of discharge generation. It has been shown that the trivial steady-state
solution is stable for voltages which are less than the sparking voltage, and the trivial
steady-state solution is unstable for voltages which are greater than the sparking voltage.
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