INSTITUTO DE FISICA

FACULTAD DE FISICA

COURSE : ADVANCED TOPICS IN PLASMA PHYSICS
TRASLATION : TOPICOS AVANZADOS EN FISICA DE PLASMAS
NUMBER : FIM4013

CREDITS : 15 UC / 9 SCT

MODULES : 2 THEORETICAL

REQUISITES : FI22700

CONECTOR : AND

RESTRICTIONS : 030401, 030501

CHARACTER : OPTATIVE

FORMAT : THEORICAL LECTURES

QUALIFICATION : STANDARD

FORMATIVE LEVEL : DOCTORATE

DISCIPLINE : PHYSICS

I. COURSE DESCRIPTION

The course presents advanced formal contents for the theoretical description of
plasmas, both in the macroscopic framework characterized by the magnetohydrodynamic
equations and in the statistical description given by the Kinetic Theory, as well
as for the generation and characterization of different types of plasmas.

II. LEARNING OUTCOMES

o Provide the graduate student with advanced theoretical training in Plasma
Physics.

III. CONTENT

1. Statistical treatment of a plasma: Vlasov Equation, Boltzmann Equation,
Moments of Boltzmann Equation.

2. Macroscopic equations for the description of a plasma: MHD equations,
Applicability of MHD equations, Generalized Ohm's law

3. Ideal magnetohydrodynamics: static equilibrium, MHD stability, energy
principle, exchange instabilities, Rayleigh-Taylor instability

4. Resistive magnetohydrodynamics: magnetic relaxation and reconnection,
resistive instabilities, magnetic field generation, MHD shocks.

5. Non-collisional kinetic theory: Vlasov equation, Landau damping, micro
instabilities.

6. Collisional Kinetic Theory: transport coefficients, Fokker-Planck
equation.

7. Plasma spectroscopy: equilibrium models (LTE, PLTE, MCE, CRM), Saha
equation, ionization energy reduction, emission line profile, Doppler
broadening, emission and absorption in lines and bremsstrahlung, Thomson
scattering, Stark broaching

8. Laser-generated plasmas: laser gas breakdown, laser-target interaction
plasma generation, dynamics of laser-generated plasmas

IV. METHODOLOGICAL STRATEGIES

. Lecture classes.
e Bibliographic research.

V. EVALUATIVE STRATEGIES
e Two interrogations70%.
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e Exhibition work 30%.
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