Generation mechanism of electron acoustic solitary
structures in the Earth’s magnetotail region
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Satellite observations have revealed solitary potential structures in the Earth’s magne-
totail region. These structures have both positive and negative electrostatic potentials.
The electron-acoustic solitary waves in an unmagnetized electron-beam plasma sys-
tem consisting of cold plasma electrons, cold beam electrons and isothermal ions with
two different temperatures are studied. Using the reductive perturbation method, the
nonlinear evolution of such structures is obtained. Theory is extended to study arbi-
trary amplitude electron-acoustic solitary waves using the Sagdeev pseudo-potential
analysis. It is found that, this model supports the existence of both positive and nega-
tive electrostatic potentials. The parameter regime for both types of electron-acoustic
solitary structures is obtained. The amplitude, velocity and width associated with these
positive and negative solitary structures are numerically obtained. These estimates are
in good agreement with the observed solitary wave structures in the Earth magnetotail
region.



