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1. Plasma - definition, types, basic parameters, plasma quasi-neutrality, motion of charged particle in plasma. 

2. Electrodynamics of meterials with spatial and temporal dispersion. Initial and boundary problems. 

3. Collisions of particles in plasma - types, conservation laws, differential and transport cross sections. Elastic 

collisions. Change in momentum and energy in collisions. 

4. Inelastic collisions. Excitation and deactivation. Ionization and recombination; types of recombination (three-

particle, collision-radiative, ion-ion, photorecombination). 

5. Structure of a diatomic molecule. Processes involving diatomic molecules in plasma. 

6. Motion of charged particles in electric and magnetic fields: drift of charged particles. 

7. Kinetic modelling – distribution function, Boltzmann equation, collisional integral. 

8. Moments of the distribution function. Momentum equations - fluid models for plasma description. 

9. Dielectric permittivity and conductivity of homogeneous isotropic plasma - conclusion based on the fluid model. 

10. Transport processes in plasmas without an external magnetic field. Coefficients of mobility, diffusion and 

thermal conductivity. Ambipolar diffusion. 

11. Transport processes in plasmas with an external magnetic field. Coefficients of mobility, diffusion and thermal 

conductivity across the magnetic field. 

12. Waves in an unbounded plasma without an external magnetic field – linear theory based on a fluid plasma 

model. 

13. Positive column of an electric arc at high pressure – quasi-isothermal plasma. 

14. Positive column of a glow discharge at low pressure – non-isothermal plasma. Diffusion and free fall regimes. 

15. High-frequency capacitive and inductive discharges. 

16. Microwave discharges sustained by surface waves. 

17. Probe methods for plasma diagnostics - single, double probe. 

18. Spectroscopic methods for plasma diagnostics by measuring the intensity of spectral lines and by studying their 

broadening.  
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