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Abstract: Particle-in-Cell (PIC) codes are used in almost all areas of plasma physics, such as fusion
energy research, plasma accelerators, space physics, ion propulsion, and plasma processing, and many
other areas. The ZPIC educational code suite, that we develop, intents to foster training in plasma
physics using computer simulations by providing an easy to install and use framework, that students and
researchers can use not only to learn about PIC simulations, but also to explore both textbook and
advanced plasma physics scenarios, and to reproduce published results. ZPIC can be used interactively
using Jupiter (Python) notebooks, and we have developed a set of well documented notebooks, with
example problems of textbook and advanced plasma mechanisms, ranging from Debye shielding, to EM
waves in density ramps and kinetic instabilities, that also include instructions for parameter space
exploration. Additionally, we also prepared notebooks that reproduce and extend the work done in
seminal plasma physics papers, such as the “Laser Electron Accelerator”, also allowing for parameter
exploration. In this talk I will give a brief overview of the PIC algorithm and the ZPIC code suite, and I will
demonstrate the use of ZPIC to model kinetic plasma scenarios.  
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