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Numerical methods for charged particles in relativistic particle-in-cell

simulation
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This tutorial article describes numerical methods to deal with a relativistic plasma in particle-in-cell (PIC)
simulation. We first overview numerical methods to initialize particles that follow relativistic velocity distribution
functions. Then we describe how to Lorentz-boost the plasma distribution. Next, we introduce two particle
integrators, the Boris method and the Vay method. We further present a numerical problem in a magnetized plasma
ow at a relativistic speed. It is found that the Boris solver leads to a numerical boost in the momentum space,

which depends on the square of the timestep.
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