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STABILITY OF A HETEROGENEOUS CONDUCTING FLUID WITH THE
COMBINED EFFECT OF CORIOLIS AND RADIAL GRAVITATIONAL FORCE

N. RUDRAIAH anp 5, NARASIMHA MURTHY
Post-Graduate Department of Mathematics, Visvesvaraya College of Engineering, Bangalore-1

NE inferesting application of magneto-
hydrodynamic stability theory is in the
study of oscillations in the atmosphere in the
presence of solar magnetic field. In particular,
considerable interest is attached to the flow of
a fluid with a wvertical gradient of density in
metecrclogical problems. Recent space sclence
research investigations show that there is a con-
siderable effect of earth’s or the solar magnetic
field on a siratified conducting fluid in the
atmosphere. Still more important, there is the
~oriolis force to be considered The stability of
such fluids, is, therefore, of Importance in
meteorological problems. Recently, Rudraiah
(1970) has investigated the stability of hetero-
geneous incompressible, non-viscous perfectly
vonducting fluid between fixed coaxial cylin-
ders with an applied magnetic field in the azi-
muthal direction and a radial gravitational
force. The present purpose of this article is to
examine the combined effect of tworiolis and
radial gravitational forces with magnetic field
on the stabilily of such a system,

We consider the flow of a heterogeneous in-
compressible inviseid and perfectly conducting
fluid between two co-axial cylinders of radii
a and b, and with the flow and the magnetic
field in the azimuthal direction. The stability
equation, against axisymmetric disturbances of
the type exp i (ez — St) (where g isa complex
quantity and « is a real positive number) and
linearizing the basic equations is
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p, is the density, u is the radial velocity
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The boundary conditions are

U, =0 at r=gq, *r=05b (2)
From the general definition of stability theory,
we know that if C is real, the motion is stable
and 1f C is complex, the motion is unstable.
We find the nature of C from the stability
equation (1) by using the boundary condi-
tions (2). For this, we multiply the equation (1)
by 77, where [ is the complex conjugate of
U, integrating between ¢ and b and using the
boundary condition (2) and equating the ima-
ginary part of the resulting equation to zero,
we obtain
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Hence, if k, does not change its sign in (a, b)
and if

T > LS

)
then the motion is stable. We notice that the
factor p,(f5 4- 1/r) does not change its sign in
(4), thus whether the motion is stable or un-
stable will depend on the sign of K,.

(i) If K, does not «hange the sign, the
integrand will never be zero, and hence C = 0.
This means thai the motion is stable.

(it) Even if K, changeg its sign, but if the
magnitude of the coriolis force is such that
(4) is satisficd, the motion is stable,

If, the coriolis force, magnetic field and gra-
vitational forces are absenti, then as can be
scen from (3), the motion will be stable if
P,/ T3 D (V,~r=) does not change its sign in (a, b).

Thus we can conclude that the combined
cflect of magnetic ficld and coriolis force is to
add to the stability of the system,
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