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Abstract： 

We propose a family of 

energy-preserving methods for guiding 

center dynamics by perceiving its 

Hamiltonian nature. The energy 

conservation, symmetric property and 

algebraic order of these methods are 

studied. 2nd-order and 4th-order 

symmetric energy-preserving methods 

are applied to simulate the motion in 

dipole magnetic filed and tokamak 

magnetic filed with toroidal electronic 

field. Numerical results show their 

significant superiority over the existing 

methods. 
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