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ABSTRACT 

The thesis deals with a theoretical study of waves, instabilities and solitons in 

magnetized dusty plasma under a variety of conditions. We have developed a 

linear theory of dust-cyclotron, ion-cyclotron, lower-hybrid, Alfven and drift 

waves in a magnetized dusty plasma. We have studied the effect of dust charge 

fluctuation and the statistical distribution of grain radius on these waves, 

instabilities and solitons. 

Chapter 1 reviews the current status of research in the area of waves, instabilities 

and solitons in dusty plasma and prepares a framework for the theoretical study 

undertaken in the subsequent chapters. 

In chapter 2, we considered variation in dust charge in the case of magneto 

plasma. The effect of fluctuating charge on the dust grain is to introduce a new 

source of damping of the waves. Such effects were seen to increase with 

increasing dust density. 

In chapter 3, dispersion properties of some low-frequency modes in magnetized 

dusty plasma have been investigated taking into account the dust size distribution. 

Assuming that the dust size is given by a power law distribution, propagation of 

some electrostatic and electromagnetic waves in magnetized dusty plasma is 

investigated. It is seen that in the very low frequency (VLF) regime, taking into 

account the size distribution leads to a new kind of damping for an e.s dust 

cyclotron and right handed circularly polarized (RCP) e.m. Alfven wave. 

In chapter 4, propagation characteristics of dust acoustic solitons are studied, in a 

magnetized dusty plasma consisting of ions, electrons and negatively charged dust 

grains. It is found that the rarefactive solitons (solitons associated with negative 

potentials) are possible in such a plasma. The effects on the soliton characteristics 

of magnetic field strength, wave propagation angle, and densities and 

temperatures of the plasma particles are analysed on the solitons characteristics. 



In chapter 5, we study the electron beam driven lower hybrid waves in 

magnetized dusty plasmas containing electrons, ions and dust grains of uniform 

radii. An electron beam propagates through a dusty plasma slab excites lower 

hybrid modes via Cerenkov interaction co = k z ve, . For parabolic density profile, the 

mode structure equation for the lower hybrid wave turns out to be a Hermite like 

equation. The growth rate increases with electron beam density. However, dust 

has a stabilizing effect on it. Growth rate increases with increasing frequency of 

the wave. 

In chapter 6 we have studied the low frequency drift waves in a magnetized dusty 

plasma column. We considered cylindrical plasma column in a uniform magnetic 

field with gaussian density profile. Our analysis reveals that the presence of dust 

grains tends to stabilize the instability. The effect increases with dust density and 

dust charge and decreases with I, the azimuthal mode number. The presence of 

dust grains also causes reduction in drift wave frequency. 

The studies presented in the thesis has resulted in the following publications: 

• K.D. Tripathi and S.K. Sharma, "Self-Consistent Charge Dynamics In 

Magnetized Dusty Plasmas: Low Frequency Electrostatic Modes. Physical 
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• K.D. Tripathi and S.K. Sharma, "Dispersion Properties Of Low-Frequency 

Waves In Magnetized Dusty Plasmas With Dust Size Distribution" Physics of 

Plasmas, 3, 4380, (1996). 

• H.K. Malik , K .D. Tripathi and S.K Sharma, "Dust Acoustic Solitons In 

Magnetized Dusty Plasma" J. Plasma Phys., 60 (2), 265 (1998). 

• K.D. Tripathi and V.K. Tripathi , "Electron Beam Driven Lower Hybrid 

Waves In Magnetized Dusty Plasmas ".(communicated), (1999). 

• K.D. Tripathi and V.K. Tripathi "Drift Waves In A Magnetized Dusty 

Plasma '(communicated). (1999). 
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