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Abstract 

This thesis presents the nonlinear evolution of Dispersive Alfven waves (DAWs) 

to investigate the coherent structures formation, chaos, power spectra, particle 

heating and its application to various solar and magnetospheric plasmas. The 

research is focused on the dispersive properties of DAW and its effects on 

magnetic structures (filaments) and the power spectra. These structures formation 

and turbulence spectra are found to play an important role in the heating and 

energization of plasma particles. Numerical simulations of the nonlinear DAW 

dynamics, when the nonlinearity arises due to ponderomotive effects by taking the 

adiabatic as well as nonadiabatic response of the magnetic field and density, have 

been performed (using pseudospectral method). The nonlinear dynamical 

equations satisfy the modified Zakharov system of equations (MZSE) by coupling 

the DAW with magnetosonic wave. The simulations were performed at different 

initial conditions i.e. longitudinal periodic perturbation, transverse periodic 

perturbation of the main DAW. In the second chapter of the proposed thesis, the 

author presented the model equations governing the nonlinear interaction between 

DAW and magnetosonic wave in the low-fl plasmas applicable to solar corona 

and intermediate- /3 plasmas applicable to solar wind in Earth's magnetosphere. 

When the ponderomotive nonlinearities are incorporated in the DAW dynamics, 

the model equations of DAW and magnetosonic wave turn out to be a modified 
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Zakharov system of equations (MZSE). Numerical solution of the problem has 

been obtained when the incident pump DAW is having a small perturbation. In 

the third chapter of the thesis, the author has investigated the modulational and 

filamentational instabilities associated with DAW when pump DAW is perturbed 

by a low frequency fast wave (FW). The growth rate of the instability and the 

dependence of the growth rate on the perturbation wave number or pump wave 

parameters like kox2e  (intertial)/ ko.,ps  (kinetic) has been presented. For the 

modulational instability the value of the threshold field for low- Il plasmas and 

intermediate- 5 plasmas has also been calculated. In the fourth chapter, the author 

has studied the parametric decay of pump DAW into another DAW and FW. The 

growth rate of the DAW decay instability has been obtained and compared with 

the observational data. In the fifth chapter, the author has presented a description 

of three-wave decay interactions involving a pump DAW, decay DAW and decay 

slow wave (SW) in a uniform magnetized plasma. The growth rate of this decay 

instability has been calculated and compared with the observational data. In the 

sixth chapter of the thesis, the author has solved numerically the model equations 

for the nonlinear interaction between inertial Alfven waves (IAWs) and 

magnetosonic waves. The nonlinear dynamical equations satisfy the MZSE by 

taking the non-adiabatic response of the magnetic field and density. The localized 

magnetic filamentary structures are found in solar corona along with the density 

dips associated with the IAWs. This type of nonlinear interaction may be 



responsible for heating of the solar corona. In the seventh chapter, the author has 

studied the nonlinear interaction between KAW and magnetosonic wave. 

Filamentation of KAW and the turbulent spectra have been presented in the solar 

wind at 1 AU. The author found that these growing filaments and steeper 

turbulent spectra (of power law k_s  , 5/3  <_ S <_ 3) can be responsible for plasma 

heating and particle acceleration in the solar wind. 
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