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Abstract

In this study, a collisional quantum plasma, including the inertial nondegenerate positive ions and inertialess
degenerate electrons was investigated in the presence of a spatially varying magnetic field. The propagation
of nonlinear ion-acoustic waves excited by spatial variations in the magnetic field in the presence of the
Coriolis force and ion collisions with neutral particles was investigated using a fluid model. The differential
equation governing the ion acoustic solitary wave propagation was obtained using the reductive
perturbation method. This is a non-linear differential equation of modified Korteweg—de Vries—Burgers
(mKdVB). As could be observed, Burgers’s dissipative and collision terms are caused by the spatial
changes of the magnetic field, collision of ions with neutral particles, and presence of Coriolis force.
Numerical calculations indicate the combined effect of the spatially varying magnetic field, collision of
ions with neutral particles and Coriolis force on the ion acoustic wave behavior is significant, causing
oscillating pulses as well as radiation pulses behind the propagation place of solitary waves. In other words,
it could be stated that spatial changes in the magnetic field, Coriolis force, and collisions produce a new
source for dissipative shock wave generation. By removing the spatial heterogeneity of the magnetic field,
Coriolis force, and collision of ions with neutral particles, this equation is converted into the conventional
quantum ion-acoustic equation, which could be solved analytically. The solution of this equation is a
solitary wave packet that could be propagated in the plasma environment without deformation at a constant
speed. This research could be used in space and laboratory plasmas where quantum and magnetic field
effects should be considered.
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