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ABSTRACT

We consider a PDE system which describes the rotational movement of a viscous fluid

div v= 10

together with the PDE system describing small displacements of an exponentially stratified viscous fluid in the
gravity field
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For system (1) with 4 = 0 we study the problem of normal vibrations (v=u(z) e where we investigate the
spectral structure of the problem and estabilish an explicit relation between the essential spectrum and the
non-uniqueness of the solutions [MG1].
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The solutions of (1) possess the remarkable asymptotic property [M]: the velocity field v decreases like £2 as
t — oo , where the viscosity decay is t=% and the rotational contribution is ¢~!.
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We prove [MG2], [G] that for system (2) analogous distribution of energy takes place : t~2 is the viscosity
contribution and ¢! is the gravitational decay. We also examine other properties of solutions of (2), such as
smoothness and unicity, for some particular problems.
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