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Smooth equilibrium necessary 
for convergence of KHI. 
See e.g. McNally+ 2012 and 
Lecoanet+ 2016.
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F I R E H O S E  I N S TA B I L I T Y
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• Weakly collisional and collisionless 
plasmas: Small scales with hybrid-
kinetic codes, intermediate scales 
with Athena 

• Large scales with Braginskii viscosity 
in Arepo 

• Supersonic, magnetized Kelvin-
Helmholtz instability in cold streams 
at high redshift 
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Chandra X-ray, Walker+ 2017
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