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presence of magnetic field, tas plasma being treated
hydredynamiec fluld irterscilng with elzotrcmaznetic
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forces under the zpgroximeations vwelid within the frame-
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AR A rriemics. The well- known normal
mode technigque is employed throughout the analysis to
determine the charscleriztic modes leading to the sta-
bility or instability of the hydromagretic systems.

The investigationsin the present dissertstion, comprise

of five chaplters ard mainly centre cor two different

types of preblem, namely,

{1} The theory of superpossd fluids,

(1i) Plasms in cylindrical configurstions.

I Chapter 1, a vivid plcture of the subject of
hydromsgnetic stability towards its application in many
physical phenomens supplemented by a historical back-
ground has been given. The variocus mathemstical appro=-
aches for the determiration of plasma stability charse-
teristics and important roles of certazin physical pars-

meters have also been discussed.
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In Thepter Ii, sn sttempt has beer made to
discuss the Helmholtz instability of a viscous compre-
gsible piasma, which 15 taken to be a perfect electricsal
conductor. Initizlly, the plasma is assumed to be in
contzet with en uniform magnetic fizld along a2 plasms

3

boundary which is parallel to the fleld and it is tar-
ther assumed to flow with uniform veloeclity VYV, perpen-
dicular to the field. The linsarized, homogeneous,
alg2breiz emiations have been solved to obtain the
smplitudes of the perturbed quantities and dispersion
equations have beern derived. The analyticsl conditions
for the wallidity o principle of exchange of stsbility
and overstability have been discussed. Tinally, the
diSpérsion relations have been illustrated numericaslly
in order to find the effects 0f wviscosity ané thermsl
conductivity (deTined by the dimensicnlass paramsters
At and Y' ) on the devslopment of Helmholtz instabi-
1ity. The disturbance growth rate curves have been
drawn, when no entropy producing agent is present and a

comparative analysis shows that the effect of viscosity

adds te the stability of the system,

A detailed investigation on the stability of a
plane current~vortex sheet in an inviseid, perfectly
conducting, compressible finid has been made, in Chapter

III. Using the appropriate boundary conditions, a tenth
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order dispersion relstion has been derived 2nd the sig-
nificance of this relation hass been discussed for
seversl pasrticualar csses of interest such as large and
srall wzvelength perturbastions. Tor the genersl case,
the gnalyticezl criteriz for stability are derived usine
the properties of Hurwitz polynomial.' s At hes been

found that the current-vortey sheet remains unstable if

where A, 18 a constant dependant on the physical para-
meters. It is found that for large Mach rambsars and for
magnetic pressure numbers which are greater thar unity,

the instability criterion

Az (14 29 @f/* A% AW, < (1x293 o/2ah) Ko,

is independent of Mach numbers. For a psrticular jet
type flow of the fluid, it hss been shown that the cur-
rent vortex shest is unstables to supersonic disturbances

for sufficiently strong magnetic flelds.

Cheptexr IV is concerned with the discussion of
oscillations and stability of a plasme jet (which moves
with uniform velocity) under the influence of axial msg-

netic flelds. This chapter 1is devided intn two sections:



4 and 3B. 1In Section &, the study of plesme jst
osclllations, whose naturasl frequencies are of the

crder of ion-cy2lotron freguency, hss been msde incla-
ding the effect of ion-cyelotren ters in the goneralized
Chm's leaw, while in Section 3, the investizsstion is
confined tc the problem of finding the longitudinsl
pseilliations of s cylindries) vplasma jet (being immersed
in snother perfectly conducting nlasmz}, which nnves
with tne linse of Ffore2 of an externslly applied mag-

netic field (aligned to the jet), Irn both

P

2323, gene-

ralized dlspersicn equétions, taling the efects »f

S

compressibility and curwvature {(in 2 direction trensverse
to the velocity end magnetie “ields) intc account, have
been derived, by metching the solutisns in either of
the media at the interface. In Sectien B, the stabi-
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ity eriterisz for the cylinirie=l current-wartex shest

to be stable hevs been obtalned both for large and
small wavelengths. It has been found, under certaln
approximations, that the current-vortex sheet 1s stable
to supersonic disturbernces (whose wavelengths sre very
large). Tor the Tluids havine ldenticsl scoustiec and
‘magnetic properties, it has been shown that the current-
vortex sheet becomes unstable for increassing values of

Mach numbers, when there 1s an unequal density distri-

bution in either of the fluids. The results have been



illustrated, vuverisally
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meter for both compressible and inconprssaible
cases, have been tabulsted. Finally, eraphs have besn
drawn to show tne regisons of gtability Tor both cases

] -

of oomaressicllity and incompressibility.

In Chapter ¥, the stebility of zravitstine 2rlin-
drical plasme colurn savject to anifeorm wolars ard sur-
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Alsn the geneprsl dispersion relslticons heve been
derived for the cases when (i) there sre general mag-
netic field and current distributions snd (ii) the system
is subjected tc ar uniforw 2nd non~anilorm anculsr wvelon-
pcity. It hss been concluded that stability characteris-
tics of the gravitating olasms Is unaltersd by the affsct

n thes c¢as2 of axisymretric distur-

fan

of uniform rotation

bances whose wevelengths are zssunmed to be very laree.





