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2018 Plasma Simulation Courses

Registration is now open for the following online plasma simulation courses:

Fluid Modeling of Plasmas, March 13" to May 22"9, 2018

This new course will teach you how simulate dense plasmas in which the continuum assumption
holds. We will cover single and multi-fluid MHD equations as well as hybrid approaches with detailed
electron model and some advanced topics like Vlasov solvers. Syllabus:

EXAMPLE COURSE
SLIDES

e Lesson 1: Fluid formulation and numerical methods
e Lesson 2: Single fluid equation

e Lesson 3: Multiple species MHD

e Lesson 4: Hybrid PIC with detailed electron model
e Lesson 5: SPH and Fluid-Particle approaches

e Lesson 6: Vlasov Solvers

Fundamentals of the PIC Method, Fall 2018

This course introduces the Particle in Cell method used for low-density kinetic plasma simulations
using a step-by-step approach. We develop 1D, 3D, and 2D (axisymmetric) codes to simulate the
plasma sheath, ExB transport, ion flow past a charged sphere, and an cylindrical ion gun. Syllabus:

e Lesson 1: Governing equations

e Lesson 2: 1D sheath

e Lesson 3: 1D Sheath continued

e Lesson 4: Random numbers, velocity sampling, and magnetic confinement

e Lesson 5: 3D flow past a sphere

e Lesson 6: Multiple species, surface interactions, collisions, and data visualization

e Lesson 7: Potential solvers, mesh options, and virtual probes
e Lesson 8: Axially-symmetric flows

Advanced PIC Techniques (past recordings only): This course covers topics beyond the scope of
the intro course. It covers three main concepts: electromagnetic PIC (EM-PIC), Direct Simulation
Monte Carlo (DSMC) collision modeling, and finite element PIC (FEM-PIC).

Distributed Computing for Plasma Simulations (past recordings only): In this course we will learn
how to develop plasma simulation codes that utilize multiple CPUs and graphic cards to handle
larger simulation domains or to run faster. We cover multithreading, distributed computing with
MPI, and GPU computing using CUDA.

Instructor: Dr. Lubos Brieda (M.Sc. AE 2005 Virginia Tech, Ph.D. 2012 AE/ME GWU), is the founder
and president of Particle In Cell Consulting, LLC, a Los Angeles-based company specializing in
providing tools and services for the plasma physics and rarefied gas communities. Dr. Brieda has
over 10 years of experience developing PIC codes for a wide range of applications, including electric
propulsion, space environment interactions, surface processing, and plasma medicine. His teaching

experience includes the position of a Lecturer at the George Washington University.

For more information and to register, visit:
https://www.particleincell.com/courses/

Particle Joining and Splitting

or contact us at info@particleincell.com




