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STRUCTURE AND STABILITY OF POLYTROPIC FLUID
SPHERES WITH NEGATIVE INDEX WITHIN THE
GENERAL RELATIVISTIC THEORY

CuU Yao-quaNn  CHeN Fu-zeen  Fane Li-zm
(A4strophysics Research Division, University of Science and Technology of China)

ABSTRACT ‘

Based on the general relativistic theory, an investigation on the polytropic fluid
spheres with negative index is made. The difference between classical gravitational
theory and the relativistic one is measured by a parameter ¢, which is the ratio of
pressure to density at the center of the sphere. The relativistic Emden functions for
n < 0 are obtained by numerical integration. For — 1 < n < 0, the fluid spheres are
finite, but it is unstable. The larger the value of ¢, the smaller the radius of equilibri-
um would be. For —co < n < — 1, the polytropic fluid sphere with negative index
has no finite solution of equilibrium. The stability under external pressure is discussed
as well, It shows that the critical radius of stable structure r.* increases with the
value of a. ’



