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The course introduces the fundamentals of plasma physics to prepare students for future

space physics courses and plasma—physics—related researches.
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Upon completing the course, students will:

1. know the definition and basic characteristics of plasma;

2. be familiar with the motions of a single charged particle in magnetic and electric
fields;

understand magnetohydrodynamics, the fluid description of plasma;

know various plasma waves and their different properties;

know the meaning of plasma equilibrium and understand some key plasma instabilities;
understand kinetic plasma theory and its connection with magnetohydrodynamics;
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know basics about some nonlinear plasma effects.
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Chapter 1: Introduction (4 hours)
This section introduces the definition and basic characteristics of plasma.

Chapter 2: Single particle motions (12 hours)
This section discusses the motion of a single charged particle in background magnetic and
electric fields

Chapter 3: Magnetohydrodynamics (8 hours)
This section introduces the basic magnetohydrodynamics equations which describe plasma as

an ionized fluid.

Chapter 4: Plasma waves (12 hours)
This section covers plasma waves: their dispersion relations and different properties

Chapter 5: Diffusion and Resistivity (4 hours)
This section addresses the diffusion in plasmas and plasma resistivity due to particle
collision

Chapter 6: Plasma equilibrium and instability (8 hours)
This section discusses the concept of plasma equilibrium and instability. It will also

introduce several typical instabilities in plasmas.

Chapter 7: Kinetic theory (12 hours)
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This section introduces the kinetic plasma description, including Boltzmann equation,
Vlasov equation, and their connection with magnetohydrodynamics.

Chapter 8: Nonlinear effects (4 hours)

This section briefly introduces some nonlinear effects in plasma physics.

18.  #FH RHABSEEE Textbook and Supplementary Readings

Introduction to Plasma Physics and Controlled Fusion, Francis F Chen, Springer US, 2nd or
3rd Edition.
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