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1. Introduction. In this paper we study the stationary motion of a com
pressible, viscous and heat-conductive fluid in a bounded domain n of JR3 ' in the 
presence of self-gravitation, with the velocity :field satisfying a slip boundary condi
tion instead of the usual adherence condition. A part of the paper is also devoted 
to the study of self-gravitating equilibrium solutions. The stationary N avier-Stokes 
equations are 

{ 
- J.tl:lu- vV divu + VP(p, 8) = p[f- (u · V)u- VU], 

div (pu) = 0, 

- xfl8 + CvPU · '\18 + 8pe divu = pg + a(u) in D, 

(1.1) 

where u( x) = ( u1 ( x), u2 ( x), ua ( x)) denotes the velocity :field, p( x) the density, 8 ( x) 
the absolute temperature. Here the pressure P = P(p, 8) is a known smooth 
function of p and 8; U is the Newtonian gravitational potential given by 

U(x) = -G { p(y) dy, 
ln lx-yl (1.2) 

where G is the constant of gravitation; J.t and v represent the viscosity coefficients, x 
is the coefficient of heat conductivity and Cv is the specific heat at constant volume. 
In order to avoid technicalities we will assume that the coefficients J.t, v, x, cv are 
constant. We will also assume the following physical constraints: J.t > 0, v > ~, 
x > 0, Cv > 0. Finally, f denotes the given external force field, g the given heat 
supply and a = a( u) the dissipation function 

a(u) = 2J.tT(u): T(u) + (v- J.t)( divu) 2 

where T(u) = !(DiUj + Djui)l:::;i,j-:5_3 is the deformation tensor, 
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