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SUMMARY

The <hesis is mainiv concerned with the nonlinear
electrohydrocynaTic stzbilizy 37 a system of two dielectric
incompressible f.uics wnicr rzve 3 cylindrical interface when

stressed by & constant zxial elactric field.

This thesis consists 27 four chapters

In chapter I, we exglzin the main aspects of electre-
hydrodynamics and its wzricus applications. We discuss the
concepts of electrchycrcoynamics and stability in nonlinear
systems. Wwe review cut ths -elzted perturbation technigues

including the meTnzc of Tultinis soale,

Chapter II, exz=inzs <nz nonlinear electrchydrodynamic

stability of an inztervacs

cr

incompressible TluiZs Lrcar zhe influsnce of a constant axial
electric field. We use =72 7e770d of nmultiple scale to expand
the varicus perturbazicr cuznzizies to yield uniformly valid

expansions near the cotc™? wivenzTher.

Chapter 111, we r2z2h =wc Schrddincer equations” descr-

ibing the behavigur ¥ t-2 systzm. Tre surface elevation and
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the cutoff wavenumber zr2 gatermingd znd the stability critericn

[¥4]

of the system is ais2 ciscussed. A comprehensive anglysis of
the stability cf <the rperturbec system Tfollows using, where
possible,a purely matrerztical znalysis. Where such a procedure
has not been found passible, & detailed numerical study is
adepted and stability cizgrems zre Crewn for many representative

values of the physizczi piraneters.

An impertant res.iT i tnat the electric field plays &

dual rcle en the stazility zonditions for wavenumbers kK less

fu

than unity. Fer values of k greater than unity the electric
field is destabilizing. The rztic of the dielectric constants
affects the stepiiity condizicrs. [T is also observed for the
first time for jet proolsms Tnat the density ratio plays a role
cn the stability critericn. The zappearance of resonance lines
in the stability cizzram jepenas on the ratics of the dielectric

constants and densities.

In chapter IV, we exclain the nonlinear Schrodinger
equation ebtainsed frocm tne norlinear solutiens of the cylin-
drical interface &nd szus. <he solitary waves and solitons

formation through the sorfaize. we alsc discuss the nonlinear
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Schrédinger eguaticn zani iry 1o
of the Potential ncilinzzr 3chrddinge

is obtained.
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CHAPTER (1)

INTRODUCTION
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CHAFTER 1

INTRODUCTION

1.1. Electronycrccoynzmic {EHD) Stabilitly :

flecorom.Irooymaimics include that part o34
F1ui¢ mercharizs coeoernmal W.iTn electrical force effects.
Tvogan alTernzti.el o2 Consilereg as That part =f electr-
odyrnamics wricn 1§ IITIzUUEC i Lne influsnice cn the
moving meciz. Many o Togointarasiing sroblems in electro-

~ gffazT af the fiuid mation
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on <he fielfs, arz z3m,e7sz2.yv, an inflience of the Tielcs

uypon tre motion.

o7 zizctrahycradynaric interaclicns

A sa.lent Tsator
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i the irrczzzicna. -

(47

~.ce 27 tne electric field intensity
E. DynzTic correrts ars 2152 3c srzll that the effecis ©
magretic irz_cticr ire nszlizicle, (This is the sc-czlled
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