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Description

The plasma state is usually a macroscopic quasi-neutral state of matter composed of a
large number of charged particles. The research content of plasma physics can include the
thermodynamic state change of high-temperature dense matter in inertial confinement
fusion, as well as the extreme (relativistic energy) non-equilibrium process in strong-field
accelerator physics and the quantum non-equilibrium process in semiconductor device
physics. Due to the highly nonlinear and non-equilibrium characteristics of the research
object, plasma calculation and numerical simulation, as a research method, have played
an extremely important or even a key role in the development of plasma physics. Starting
from the most basic kinetic modeling of plasma physics, this course introduces the
characteristics, scope and methods of kinetic modeling. The focus of the course is on
methods, such particle-in-cell methods, calculation methods for electromagnetic fields,
calculation methods for relativistic charged particle motion equations, calculation method
of dense plasma with quantum statistics, and methods for collisions between charged
particles and ionizations, etc. Through the modeling of the physical process of plasma
and the systematic study of kinetic calculation methods, students are trained to learn to
effectively solve practical problems based on their physical characteristics.
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Zipl 'Plasma Physics via Computer Simulation', C. K. Birdsall, & A. B. Langdon.
Textbooks & | 'Computer Simulation Using Particles', R. W. Hockney & J. W. Eastwood.
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