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SUMMARY 

In the present thesis, author discusses various 

parametric instabilities which might be important during 

radio frequency heating of the magnetically confined 

plasmas. Some of these investigations may be useful for 

explaining the magnetic pulsation phenomenon as well as the 

existance of some new modes in the earth's magnetosphere. 

In the first two chapters, the parametric decay 

instability of extraordinary electromagnetic (em) wave into 

a high frequency wave (either electron Bernstein wave or 

quasilongitudinal right handed circularly polarised waves) 

and a low frequency electron acoustic wave has been 

examined in a plasma having ion temperature greater than 

electron temperature. Application of this investigation is 

pointed out for TMX-U (tandem mirror) and space plasmas. 

For example, for TMX-U parameters in the thermal barrier 

region the growth time of the instability comes out to 

ysec at a pump power flux ofq-L10 W/cm2  for the decay 

channel involving electron Bernstein wave as a high 

frequency wave. In addition to this, parametric decay 

instability of extraordinary em wave into magnetized 

electron plasma and whistler waves has also been examined 

in the third chapter. Applications of these investigations 

have been pointed out to tokamak and mirror devices as well 

as in space plasmas. For example: For the tandem mirror 



parameters in the thermal barrier region the convective 

threshold comes out to be 100 W/cm2 . 

In tokamaks, fast waves (whistler) have also been used 

for current drive purposes as an alternative candidate 

because the prospects of lower hybrid current drive are 

black because of density limit. However, when the power of 

the fast wave is sufficiently high it may undergo 

parametric decay, therefore, it may be a potential energy 

loss channel. In the fourth chapter some possible 

parametric decay channels of fast wave (whistler) have been 

examined and applications are pointed out to tokamaks, TMX-

U (tandem mirrors) and space plasmas. For example, the 

convective threshold for the decay channel involving lower 

hybrid and kinetic-Alfven waves comes out to be 3 kW/cm2  

for JIPPT-II-U parameters. 

As an alternative mode to the fast wave, the ion-

Bernstein wave is also being used for supplementary 

heating. The parametric decay and oscillating two stream 

instabilities of ion-Bernstein waves have been examined in 

the last chapter of the present thesis. Application of this 

investigation is pointed out to tokamak devices. It has 

been seen that the threshold power for the parametric 

process comes out to be comparable or even less than the 

nonlinear ion handau damping process for JIPPT-II-U 

parameters. Therefore, this parametric process may be 

viewed as one of the possible source of ion heating. 
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