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Summary

The propagation of nonlinear waves such as ion acoustic, electron acoustic, dust acoustic in the
plasma media have been studied in different equilibrium and non-equilibrium conditions.
Meanwhile, the study of these waves in magnetized plasmas, due to the effect of the external
magnetic field on the plasma with different angles of wave propagation has been less addressed.
There are extensive studies on the propagation of acoustic waves in magnetized plasma, which
show that when the intensity of the magnetic field is constant, these waves propagate as soliton
waves with a stable profile in the plasma. In fact, the uniform magnetic field does not interfere with
the fluctuations of the plasma particles to produce dilute and dense regions and wave propagation,
and for this reason, the harmonic soliton wave is propagated in the plasma. We know factors such
as heating, particles collision and viscosity that cause perturbation in plasma particles fluctuations.
In this situation, the propagation of the acoustic wave will no longer be in the soliton form and a
shock wave may appear. On the other hand, we know that in actual conditions, the magnetic field
governing laboratory plasmas such as tokamaks and also astrophysical and space plasmas are not
constant at all. As a realistic example, the Earth's magnetic field intensity varies from 30000 nT in
0 (latitude): +60 (altitude) to 45000 nT in 10 (latitude): +90 (altitude), where the magnetic field is
almost horizontal. Therefore it would interesting to study the presence of a non-uniform magnetic
field. For this purpose, we considered an ion-electron magnetized plasma model and numerically
investigate the ion acoustic wave behavior in this medium, while the strength of the magnetic field
is not the same in different parts of the plasma. In this situation, for simplicity in calculations, we
assume the direction of the magnetic field to be constant. We use the second order Runge-Kutta
method and by numerically solving the basic equations of the ion acoustic wave, it is shown that
the stable behavior of the solitonic wave is perturbed in the presence of varying magnetic field and
in this case, the wave propagates as a shock wave. Now we can introduce the non-uniform
magnetic field along with factors such as viscosity, heating, collision etc. as the new sources of
producing the acoustic shock waves in plasmas. We also studied the cases where the collisional
terms and gyro frequencies of the particles are considered. In this condition, the effects of the non-
uniform magnetic field are different. This subject can also be considered for other acoustic waves
in different temperature and density models, various non-thermal plasmas and other features in
astrophysical and laboratory plasmas.
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