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Global smooth solution of the Cauchy problem
for a model of radiative flow

BERNARD DUCOMET AND ŠÁRKA NEČASOVÁ

Abstract. We consider a simplifiedmodel of compressible Navier-Stokes-Fourier
system coupled to radiation. We prove existence and uniqueness of the solution
for smooth data near a radiative equilibrium.
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1. Introduction

We revisit a model of radiative flow investigated in [12] where the (non-relativistic)
motion of the fluid is described by standard fluid mechanics giving the evolution
of the mass density % = %(t, x), the velocity field Eu = Eu(t, x), and the abso-
lute temperature # = #(t, x) as functions of the time t and the Eulerian spatial
coordinate x 2 R3. The effect of radiation appears through the radiative intensity
I = I (t, x, E!, ⌫), depending on the vector E! 2 S2, where S2 ⇢ R3 denotes the unit
sphere, and the frequency ⌫ � 0. The collective effect of radiation appears in the
model as an average with respect to the variables E! and ⌫ of a quantity depending
on I : the radiation energy ER given by
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I (t, x, E!, ⌫) dE! d⌫ (1.1)

and the radiation momentum EFR , given by

EFR(t, x) =
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0
E! I (t, x, E!, ⌫) dE! d⌫. (1.2)

The time evolution of I itself is described by a transport equation with a source
term depending on the absolute temperature, while the effect of radiation on the
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