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The basic issue is a question going back to an observation ikZrBann him-
self that for an isotropic harmonic confining potential o thhole space, there
are periodic in time (non constant) local Maxwellian saas for the nonlinear
Boltzmann equation.

This raises the questions: What are the stability propedtfie¢se solutions? Do
they have any nontrivial domain of attraction?

We investigate these problems for the Boltzmann and in pdaticfor the
Bhatnagar-Gross-Krook (BGK) equation of the kinetic gas tyeo

af+v-Of —x-O,f =M[f]—f,  f(t=0)=fo (1)

with (t,x,v) € (0,+00) x RN x RN, where thdocal Maxwellian Mf] is defined

in terms of the velocity moments df

By an entropy argument and a parallel study of the momentsugea we iden-
tify the domain of attraction of all these states, that implhecessary (and, for
the BGK, sufficient) conditions on the initial datum to get twvergence to a
periodic equilibrium. For the BGK model we also study glolratime existence
and long-time behaviour ih! and in Lyapunov sense for more general external
potentials.
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