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Observations: large-scale shear instabilities mix in the ‘braids’ rather than in the ‘cores’
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Re ∼ 5×10!

A𝐭	𝐑𝐞 ≫ 𝟏𝟎𝟒, mixing occurs in the braids 
between Kelvin-Helmholtz billows, 
whereas the cores are relatively quiet
 Already seen in Geyer et al., Geophys. Res. Lett. (2010)

Modelling: the braids undergo secondary instability and overturn faster than the cores

Laboratory: can we measure small-scale mixing along the braids in an experiment?  
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Low-Re : mixing in the cores (‘jelly rolls’, most DNS to date) High-Re: mixing in the braids by secondary instabilities (no DNS to date)
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Why? 
Baroclinic generation of
 shear along the braid’s

 sloping isopycnals

time
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Already in Corcos & Sherman, 
J. Fluid Mech. (1976)

Primary instability
 

baroclinic forcing by slope 𝛼!
from the topography, tide…

Secondary instability
baroclinic forcing by slope 𝛼"

from the primary billow

‘Sustained’ sheared turbulence 
 baroclinic forcing by slope 𝛼"
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During ‘steady state’, we have
 

TKE dissipation	𝜖 ∝ 𝛼!𝑁!𝑈𝐻
Richardson 𝑅𝑖" ≈ 0.1 and mixing efficiency Γ ≈ 0.1

Ozmidov scaleShear layer scale

stratified turbulence regime, inertial range 

Energy cascade:

We have such a lab experiment …

Stratified Inclined Duct (SID)
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… and high-resolution data
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See review: Lefauve, Comptes Rendus Physique (2024)
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