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The mKdV-ZK limit of the Euler-Poisson system at critical densities
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Abstract; This paper focuses on the long wavelength limit for the Euler-Poisson system arising in
plasma including three species in a three dimensional case. The goal of this study is to deduce rigor-
ously the modified Korteweg-de Vries-ZK ( mKdV-ZK) equation, under the Gardner-Morikawa trans-
form &' (x, = Vi) —x,,&"*x,—x, " x,—x, , & 1—t, ase—0. By employing delicate energy meth-
od, we give uniform in ¢ estimate for the error between the mKdV-ZKequation and the Euler-Poisson
system.
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