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Fokker-Planck simulation of ion energy transport in
ion acoustic waves

ZHAO Bin & ZHENG Jian

CAS Key Laboratory of Basic Plasma Physics, Department of Modern Physics, University of Science and Technology of China,
Hefei 230026, China

lon acoustic wave is computed by solving linearized Fokker-Planck equation as an eigenvalue
problem. lon energy transport in ion acoustic wave is studied as a function of k4; and T,/T;. It is found
computed ion conductivity can give an exact agreement with Braginskii value of 3.95 in collisional
limit k4; - 0. When k4; increases, ion conductivity decreases and Braginskii theory breaks down,
which indicates that the ion heat flux becomes nonlocal. When Landau damping is negligible, ion
conductivity as a function of k4;; is well fitted by nonlocal formulas, and the fitting parameter as a
function of T¢/T; is found and presented. Thus the ion nonlocal heat formulas are developed, which
can provide an efficient and practical implementation in fluid description.
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