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Strato-Rotational Instability (SRI)
Analogous to the magneto-rotational instability (MRI), the presence of stratification provides a
restoring force and can lead to instability; see Rüdiger et al. (2016) for a recent paper on the subject
and with many references.

Background

You may use analytic or numerical approaches, for example by adapting a related setup for the
Pencil Code in cylindrical coordinates; see the bottom of the page http://lcd-www.colorado.
edu/~axbr9098/teach/PencilCode/MixedTopics.html

Project details

1. Review the analysis of Molemaker et al. (2001) and put it in perspective of recent work.

2. Rüdiger et al. (2016) defined the Froude number as Fr = Ωin/N , where Ωin is the angular
velocity of the inner cylinder and N =

√
−gd ln ρ/dz is the buoyancy frequency. Compare

their instability condition
0.3 < Fr < 5.5 (1)

with earlier work in the literature.

3. Compute the stability map as a function of Reynolds and Froude numbers. Plot growth rates
also separately versus Reynolds and Froude numbers.

4. Discuss the behavior for flat rotation curves and compare with other rotation laws.

5. Discuss differences with the so-called “Zombie vortex instability” of Marcus et al. (2015).
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