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Crvinical Stability of Fluid Sphere

Tha wesiv cmeliornd S 2xeminirg waethor &
celativistis fluid sphers s stel’e with -espoel L
infimitesimal radial adinbatic pulsatgs has been
developes By Chardensckacr, S6d. A ool
mode of radial oscillation leads for an equilibrium
configuration [2]. 1.e.
dr = E(r)e™ {12}
is stable (periodic oscillation} if i fregquency o s
ceal and unsteble (exponential growth) if o s
Iimaginary.

Gupra-Jasim (2000) have oblain their genera|
solution by demanding thas the ensrgy-momentum
tensor was thal of a perfect fluid. However, the
same static solution is in Fact oblained assuming
only that the static cnerey-momeniim [Ensor s
given by
L' ={-p-pmppP) (13)

Mow, when investigating stability one s
studving a dynamice] object, and 1o deseribe ils
behavior one nesds to know the non-sialic and
energy momentum tensor [4].

To perform the stability analysis we restrict
our examination 1o the casz where the [luid is
isentropie under static eonditions and our analysis
is valid for stars where icmperature is esscotially al
absolule zere (whits dwarfs, neulron siars).

Following Barden ci al, 1966 and
Chandrasekhar's, 1964 pulsation equation for the
line element (4) is given by [4].
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The adiabatic index y should be larger than

unity for tamperature away from the center, or
even by larger than 43 to prevent instability
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Equation {13 with relerence to (13) and (16)

have been inmtegrated oumerically for different
i

values of T 5 to have the weak cnergy
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conditions for different valucs of ? < -:‘- L 1or haw
the weak energy condition p=p fulfilled at the
origin r=0. S0, we have evaluated the integral in

{l4}as

1

g - Values of intepral
R.

0.1 0.1515=10"
0.2 2342%10"
0.2 0.2344= 10"
0.4 0. 18&8=10"
0.5 0.1325=107"

This analysis indicates that these models
with 320.3 will be siable and found that the integral
admils positive values alse the adiabatic specd of
sound is smaller than unity inside the Muid sphere if
and only if the radius of the sphere is larger than
1 .di times its Schwarzschild radius,

The space-time with pseudo  spheroid
peometry for its spatial seclions t = constant this
may admit the possibilities of describing interiors
of the superdense fluid stars in equilibrium.
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