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Abstract:

The well-known symplectic algorithm has been regarded as

the de facto method for numerical integration of
Hamiltonian systems due to its long-term accuracy and
fidelity. Dynamics of a non-relativistic and relativistic
charged particle in the canonical coordinates is a
Hamiltonian system, we combine the familiar sum-split
method and a generating function method to construct
explicit symplectic algorithms for dynamics of charged
particle. For Vlasov-Maxwell equations and
Schradinger—Maxwell systems, we developed canonical
symplectic methods by discretizing the Marsden-Weinstein
bracket. A fast local algorithm to solve the symplectic
implicit time advance is discovered without root researching
or global matrix inversion. These methods inherit all the
good numerical features of canonical symplectic algorithms,
such as the preserving of symplectic structure and the

long-term bound on energy error.
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