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Abstract 
 
 

 
A solitary wave is a localized traveling wave that retains its structure, despite 

dispersion and nonlinearity of the medium. Solitary waves are called solitons if they 

emerge with their original shape and speed after having collision with other solitary 

waves; however, a phase change may take place during this process. The soliton structure 

can trap plasma particles and convect them over large distances. So, they can contribute 

to the transport of anomalous particles as well as energy from one region to another in 

laboratory, astrophysical and space related plasmas. The propagation of small amplitude 

solitons in plasmas is governed by the well known Korteweg-deVries (KdV) equation, 

which admits it modified form (called modified KdV equation or mKdV equation) in the 

plasmas having density gradients. From the density gradient, a very interesting 

phenomenon of soliton reflection takes place. In this phenomenon, energy loss have been 

found to occur. However, we show that this energy again takes the form of soliton which 

transmits through the plasma. In order to investigate this complete problem of soliton 

propagation, reflection and transmission, we derive relevant mKdV equations for the 

incident, reflected and transmitted waves and all these equations are coupled at the point 

of reflection and transmission.  Then the coupled equation is solved along with the use of 

incident soliton solution and the velocity shift of the transmitted soliton. We also 

establish a relation for the critical velocity shift based on the total energy of the reflected 

and transmitted solitons and that of the incident soliton. 

The second half of the thesis is devoted to another phenomenon of solitons, i.e. 

the collision. For this, we derive a coupled equation by using the stretched coordinates 

encompassing the effect of right going and left going solitary waves, and an externded 

Poincare-Lighthill-Kuo (PLK) method. The relevant KdV equation (in uniform plasma) 

or mKdV equation (in nonuniform plasma) are extracted from this coupled equation. 

Also, the relevant terms of this equation are extracted for evaluating the trajectories of 

both the solitary waves and hence, the phase shift taken place during their collision. 

 For the above phenomena, the main role of dust grains and their fluctuating 

charge is talked about in greater details. The impact of magnetic field, which is present in 

space related plasmas and is employed to investigate the nonlinear waves, is also 

examined for the solitons’ propagation, reflection, transmission and their collision. 
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