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CONTENTS 

Basic notions on plasmas: plasma as fourth state of matter, fundamental parameters of plasma: from astrophysical and space 

plasmas to laboratory ones. 
Classical and quantum electromagnetic processes associated with the motion of charged particles in plasmas: theory of 

orbits, Fermi acceleration, plasma-radiation interaction, wave-particle interactions and wave-wave interactions. 
Kinetic theory of a neutral gas and of a plasma: Boltzmann transport equation for a system of neutral particles and its applications; 
Vlasov equation of a multi-component plasma (Vlasov-Maxwell system) and its applications (plasma oscillations and Landau 
damping). 
Fluid theory of a multi-component plasma: oscillations and waves in plasmas in linear regime (oblique propagation, high and 

low frequency modes, hybrid modes of high and low frequency, birefringence of magneto-active plasmas). 
Fluid theory of a single component plasma (magnetohydrodynamic theory): applications to astrophysics and to magnetic 
confinement fusion: diffusional and magnetohydrodynamic waves in convective regime. 
Mechanisms for generating large amplitude electric and magnetic fields in plasmas. Applications to: inertial fusion, 

acceleration of charged particles and astrophysics and space physics. 
Parametric instability processes in plasmas (applications in astrophysics and laboratory plasmas): three- and four-wave 

processes (modulational instability). 
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- Slides of course. 
- Use of Mathematica 

  


