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Abstract: We consider the equations of a viscous polytropic ideal gas in the domain
exterior to a ball in IR” (n =2 or 3) and prove the global existence of spherically
symmetric smooth solutions for (large) initial data with spherical symmetry. The
large-time behavior of the solutions is also discussed. To prove the existence we
first study an approximate problem in a bounded annular domain and then obtain
a priori estimates independent of the boundedness of the annular domain. Letting
the diameter of the annular domain tend to infinity, we get a global spherically
symmetric solution as the limit.

1. Introduction

The motion of a viscous polytropic ideal gas in R” (n =2 or 3) is described by
the following equations in Eulerian coordinates (cf. [4,25])
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Here p, 0, and v= (vy,...,v,) are the density, the absolute temperature and the

velocity respectively, R, ¢, and K, are positive constants; A and y are the constant
viscosity coefficients, u > 0, 1 +2u/n = 0; D = D(v) is the deformation tensor,
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