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ABSTRACT OF THE THESIS

We investigate, in this Thesis, some problems pertaining to .
the existence and propagation of nonlinear ion acoustic waves and non-

linear amplitude mbdulated, high frequency Langmuir waves and the

associated low frequency ion waves. In the case of nonlinear ion

acoustic waves, we first investigate the physical implicatiQng of ;hg
different sets of stretched.co—prdinates empldyed in the geductive ‘
Perturbation Method for obtaining the relevant evolution equation,
nameiy, the Korteweg-de Vries equation.:‘It is found that fhe»two sets
of co-ordinates yield different Korteweg-de V;iésnequatiopsniﬁvthe;

(x,t) co-ordinate system and that the initial valgé Q;Qbiemé asSéciatea' ;
with these equations afe different. The experimgptalhimplications of
these differences have been digcussed. We ihvéstigate, next,*‘ the

effect of plasma inhomogeneities on the propagation characteristics of
the nonlinear ion acoustic waves using the Reductive Perturbation‘
Analysis. In the presence of spatial.éradients in the ion density

aﬁd ion temperature, these waves are found to be governed by‘a modified
Kortéweg»de Vries equation. Soliton solutién’of this equation showé

that as the nonlinear ion acoustic waves propagate along the ion tempe-
rature (or dehsity) gradient, their amplitudes are reduced. A linear
analysis of the problem of ion acousﬁic wave propagation in inhomogeneous

plasmas has also been carried out.

For the problem of nonlinear, amplitude modulated Langmuir
waves we develop a theory valid in the entire range of the soliton Mach

number, namely, & <M < 1. A sét_of;goverhing équations for the
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stationary propagation of the high frequency Langmuir waves and the

associated ion waves has been derived by taking into account the full
ion nonlinearity and complete departures from the charge neutrality

for the low frequency ion waves. A method is then developed to solve

these coupled, nonlinear equations. This method is capable of taking
into account any arbitrary degree of ion nonlinearity, consistent with

the nonlinearity retained in the Langmuir field amplitude. A class of

double~hump Langmuir solitons having non-zero Langmuir field intensity :

at the centre is found for intermediate values of the Mach number in

the range ® < M <1. These solutions are found to provide a Smgq?h‘
transition from single~hump Langmuir solitons to the double-hump
Langmuir solitons having zero Langmuir field intensity at the centre:
The regions of parameter‘values for the existence of different typeS'éfx
Langmuir soliton solutions are explicitly obtained. The existence and
structure of these solutions have been étudied by means of the Sagdeev
Potential Analysis. The theory developed here yields, under suitable
limiting conditions, various Langmuir soliton solutions discussed
éarlier by other authors. Finally, a conjecture is made about the
existence of many-hump Langmuir solitons for higher order nonlinearities

in the low frequency ion potential.
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