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Abstract
Particle-in-Cell (PIC) simulation is the 
most important numerical tool in 
plasma physics and accelerator physics. 
However, its long term accuracy has not 
been established for a long time. By 
realizing the canonical symplectic 
algorithms in the framework of PIC 
method, the canonical symplectic PIC 
method for the Vlasov-Maxwell system 
preserves all the good long-term 
properties of the canonical symplectic 
algorithms. Meanwhile, the method is 
propitious to large-scale parallel 
computings. This is also the first context 
where the canonical symplectic 
algorithms are applied to systems with 
massive, say more than 10^9, degrees of 
freedom. 
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