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Fig.1 Perpendicular (top) and parallel (bottom) mean free paths as a function of r; /X,

with Eglap: Eop = 20: 80 and b/Bp = 1.
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A Study of the Coefficient a? in the Extended
Nonlinear Guiding Center Theory
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ABsTrRACT The diffusion mechanism of charged particles is one of the very important
problems in astrophysics. Recently, Matthaeus et al. (2003) developed a nonlinear guiding
center theory (NLGC) of the perpendicular diffusion of charged energetic particles with the
parallel diffusion coefficient as an input. This theory agrees with the numerical simulations
very well. In addition, Qin (2007) developed a nonlinear parallel diffusion theory (NLPA)
following the idea of NLGC. Combined the NLGC with the NLPA, a new theory, NLGC-E
is developed to solve the parallel and perpendicular diffusion coefficients simultaneously. In
the NLGC, there is a coefficient a? taken as 1/3 to best agree with the numerical simulations.
In this work we have tried different values of a? to obtain the best one for the NLGC-E to
agree with the numerical simulations.
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