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PIC Code for the Plasma in the Electric Propulsion

Author: CUI Chen
Tutor: TANG Hai-bin

Abstract

Electric Propulsion is a new type propulsion method which is concerned by many of the
researchers in the area of aerospace engineering. The working principle of the electric
propulsion is to utilize the electromagnetic field to accelerate the plasma and then get the thrust.
In order to improve the design of the electric propulsion devices, understanding the physical
principle of plasma becomes an unavoidable process.

Numerical simulation becomes a suitable research method due to the specialties of the
plasma in the chamber of the electric propulsion devices. Among the types of simulation
methods, PIC has been selected as an important method. This thesis developed a PIC code for
the research of the electric propulsion plasma and solved the collision problem by using MCC
method. Meanwhile, this thesis provides a parallelization method for this code using MPI and
after test we found the accelerate ratio is about 2.37 and the parallelization efficiency is about
59.25%.

This paper used the developed code to calculate the working condition of the Cylindrical
Hall Thruster’s discharge chamber under different magnetic field. The magnetic field is
produced by magnetic ring under the number of 0,1,3,6. And the working condition include
potential, density of electrons and density of ions. It has been found that the magnetic field had
significant influence on the working condition so the magnetic field might be an important issue

of designing new thrusters.

Key words: Electric Propulsion, Newly Designed PIC code, Parallel Programming,

Magnetic Field, Physical Condition
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