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Abstract

The propagation of dust ion acoustic waves (DIAWS) in a weakly inhomogeneous, weakly
coupled, collisionless, and unmagnetized four components dusty plasma are examined. The fluid
system considered in this work consists of cold positive ions, cold negatively and positively
charged dust particles associated with isothermal electrons. For nonlinear (DIAW) waves, a
reductive perturbation method was employed to obtain the variable coefficients Kortewege-de
Vries (KdV) equation for the first-order potential. For local inhomogenity, the present system
admits the coexistence of rarefactive and compressive solitons. As a matter of fact, when the
wave amplitude enlarged, the width and velocity of the wave deviate from the prediction of the
KdV equation. It means that we have to extend our analysis to obtain the variable coefficients
Kortewege-de Vries (KdV) equation with fifth-order dispersion term. For locally constant
parameters, the higher-order solution for the resulting equation has been achieved via what is
called perturbation technique. The effects of positive and negative dust charge fluctuations on the
higher-order soliton amplitude and width of electrostatic solitary structures are outlined.
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Abstract

The transient radiative heat transfer problem in an absorbing and isotropically scattering plane-
parallel medium is proposed. The medium is considered to be nonemitting and the boundaries
are nonreflecting and nonrefracting, exposed to an external incident flux. The transient problem
is transformed into a stationary-like one. Then, Galerkin technique is extended to obtain the
analytical solution for the transient radiative heat transfer problem. The transient reflectivity and
transmissivity of the medium are calculated for various values of optical thickness and scattering
albedo at different times. The results are in fair agreement with those available in the literature
using Pomraning-Eddington approximation.
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Abstract

Propagation of nonlinear dust-acoustic (DA) waves in a unmagnetized collisionless mesospheric
dusty plasma containing positively and negatively charged dust grains and nonthermal ion
distributions are investigated. For nonlinear DA waves, a reductive perturbation method is
employed to obtain a Korteweg-de Vries (KdV) equation for the first-order potential. As it is
well-known, KdV equations contain the lowest-order nonlinearity and dispersion, and
consequently can be adopted for only small amplitudes. As the wave amplitude increases, the
width and velocity of a soliton can not be described within the framework of KdV equations. So,
we extend our analysis and take higher-order nonlinear and dispersion terms into account to
clarify the essential effects of higher-order corrections. Moreover, in order to study the effects of
higher-order nonlinearity and dispersion on the output solution, we address an appropriate
technique, namely the renormalization method.
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