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Abstract
The viscous overstability of dense planetary rings is a
promising mechanism for the generation of observed
100-200 meter radial density variations in the B and
the inner A ring of Saturn, detected by Cassini RSS,
UVIS, and VIMS occultations [1, 7, 2]. Viscous overstability, in the form of spontaneous growth of axisymmetric oscillations, arises naturally in N-body simulations in the limit of high impact frequency and moderately weak selfgravity [3, 4, 5, 6]. The basic mechanism behind this instability mechanism is the rapid
rise of viscosity with density, leading to a situation
where collisional flux overshooths in trying to smooth
the density variations.

ical results to Cassini observations. In particular we
address the threshold optical depth for obtaining overstability, and how this depends on particle physical
properties (see Fig. 1). The differences between nongravitating simulations, and simulations including ring
self-gravity with various degrees of approximations
are also addressed.
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Figure 1: Survey of the onset of viscous overstability in N-body simulations with different dynamical
optical depths τ and particle elastic properties ( denotes the normal coefficient of restitution). The timeaveraged radial cuts of the particle-particle autocorrelation function are displayed: regular undulations indicate the presence of overstable oscillations (highlighted by orange color). The labels indicate the impact frequency (imapact/particle/orbit). It is seen that
increased dissipation promotes overstability.
This presentation reviews the N-body modeling of
overstability, and whenever possible, ties the numer-
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