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We consider the system of planetary rings with shepherds as a reduced four-body problem neglecting interaction
between ring particles. A scattering billiard model is introduced in this context to show that the appearance of
stable narrow rings is generic for such systems. A saddle-center bifurcation is responsible for the relevant appear-
ance of elliptic regions in phase space, that will generally assume ring shapes in the synodic frame, which in turn
will precess in the sidereal frame. The generic character of this mechanism, as well as the extension to the case
involving potentials is discussed.


