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Canonical symplectic particle-in-cell
method forVlasov-Maxwell

equations
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Abstract:

Particle-in-Cell (PIC) simulation is the most

iImportant numerical toolin plasma physics. However,
its long-term accuracy has not been established.
Toovercome this difficulty, we developed a canonical
symplectic PIC method for theVlasov-Maxwell
system by discretizing its canonical Poisson bracket.
A fast localalgorithm to solve the symplectic implicit
time advance is discovered without rootsearching or
global matrix inversion, enabling applications of the
proposed methodto very large-scale plasma
simulations with many degrees of freedom.
Thelong-term accuracy and fidelity of the algorithm
enables us to numerically confirmMouhot and
Villani’s theory and conjecture on nonlinear Landau
damping overseveral orders of magnitude using the
P1C method.
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