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Abstract:

In this paper, a homogeneous system of unmagnetized collisionless plasma consisting of a cold
electron fluid, low-temperature ion obeying Boltzmann-type distribution and high-temperature
ion obeying non-thermal distribution is considered. The perturbation method with two different
forms of stretching will be considered to drive the KdV and modified KdV (mKdV) equations.
The Agrawal's method is applied to formulate the time-fractional KdV and mKdV equations. A
variational iteration method is used to solve these equations. The results show that the fractional
order of the differential equations can be used to modify the shape of the solitary pulse instead of
adding higher order dissipation terms to the equations. This study may be useful to construct the
compressive and rarefactive electrostatic potential pulses associated with the broadband
electrostatic noise type emissions.
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Abstract:

Collisionless unmagnetized plasma consisting of a mixture of warm ion-fluid and isothermal-
electron is considered, assuming that the ion flow velocity has a weak relativistic effect. The
reductive perturbation method has been employed to derive the Korteweg-de Vries (KdV)
equation for small - but finite-amplitude electrostatic ion-acoustic waves in this plasma. The
semi-inverse method and Agrawal's method lead to the Euler-Lagrange equation that leads to the
time fractional KdV equation. The variational-iteration method given by He is used to solve the
derived time fractional KdV equation. The calculations show that the fractional order may play
the same rule of higher order dissipation in KdV equation to modulate the soliton wave
amplitude in the plasma system. The results of the present investigation may be applicable to
some plasma environments, such as space-plasmas, laser-plasma interaction, plasma sheet
boundary layer of the earth's magnetosphere, solar atmosphere and interplanetary space. (C)
2012 COSPA R. Published by Elsevier Ltd. All rights reserved.
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