
rencontre du non-linéaire 2022 1
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We report the experimental study of the transport of angular momentum by a turbulent flow of a
liquid metal in Keplerian rotation. The set-up is an annular channel of rectangular cross-section with
a large aspect ratio. The liquid metal is driven by an electromagnetic forcing due to the presence of a
vertical homogeneous magnetic field coupled with a radial current imposed between the inner and the
outer cylinder. When the forcing applied to the is sufficiently large, the flow reaches a fully turbulent state
characterised by a time-averaged azimuthal velocity uθ ∼ r−1/2[1], known in Astrophysics as ’Keplerian
rotation’.

We have identified two contributions to the transport of angular momentum. The first one is due
to the poloidal recirculation induced by the presence of boundaries. The other is related to the strong
turbulent fluctuations in the bulk. While they both produce effective angular momentum transport, the
transport driven by the turbulent fluctuations is of major interest : this transport being independent of
the molecular viscosity of the fluid, it leads to Kraichnan prediction NuΩ ∝

√
Ta.

Figure 1. Nusselt number Nu as a function of the Taylor number Ta for typical values of the magnetic field.

In this so-called ultimate regime, the flow is in Keplerian rotation and exhibits fluctuations that effec-
tively transport angular momentum. This experiment thus offers a configuration analogous to accretion
disks, allowing predictions of accretion rates induced by Keplerian turbulence.
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