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The influence of rotation on salt-fingers
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Salt-fingering convection is one example among the broad class of doubly–diffusive instabilities: when a
stable stratification (∂zρ < 0) results from a stable temperature stratification and an antagonistic unstable
chemical composition stratification, the diffusivity ratio may drive the growth of slender structures, coined
salt-fingers in the oceanographic context. This instability is also expected to occur in other geo- and
astro-physical systems such as planetary and stellar cores [1] where rotation plays a crucial role [2].

In order to model the polar region of a planet or star, we study salt-fingering convection in a horizontal
layer of fluid rotating about a vertical axis, as a step of intermediate complexity towards the spherical
problem [3,4]. In this simplified geometry, we present the scalings obtained by linear stability analysis for
both the threshold of the instability and the wavelength at onset. Different regimes exist, including one
regime reminiscent of rapidly rotating Rayleigh–Bénard convection [2]. In addition, these predictions from
linear theory are illustrated by 3D direct numerical simulations in the statistically-stationary regime [5].

Figure 1. Salinity in the horizontal plane at mid-depth of a rapidly rotating layer in the stationary regime.
Compared to the bottom surface, the top surface is kept at larger temperature (a stabilizing effect) and salinity
(destabilizing). The black circle has a diameter representing the characteristic scale ` ≈ 0.036 of the fastest
growing mode predicted by linear theory.
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