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Have you ever thought about how zebras get their stripes?





Turing instability in Reaction-Diffusion model



Turing pattens variety



Can Turing instability be triggered by current?

That would correspond to zebras in space-time.



Roll waves (driven by Kapitsa instability) 

From: Balmforth and Mandre, Dynamics of roll waves, J. Fluid Mech. (2004)



Roll waves vs. self-sustained waves

In fluids: capillary waves and gravity waves
In solids: plasma waves, phonons

● Self-sustained waves exist even if the 
fluid is not moving as a whole,

● Propagate with the velocity v=d𝜔/dk
● Exist when 𝜔(k)≫𝛾 (weak damping)
● In contrast, roll waves (or, Kapitsa 

waves) occur when the fluid is 
moving, but are absent in a still fluid

● Excited even when 𝜔(k)≪𝛾 (strong 
damping)

● Propagate with (approximately) the 
flow velocity, downstream 



Electronic Kapitsa instability in a dissipative flow

Derive the instability dispersion relation

Fermi liquid hydrodynamics 𝜕tn+𝛻j=0, 𝜕tp+𝛻𝛱+𝛾p=enE, 
where n and p – particle and momentum density – are 
conserved quantities, j and 𝛱 – current and stress tensor 
(here, Fermi pressure) – are functions of conserved 
quantities, 𝛾 is momentum dissipation rate (disorder or 
phonons)



Electronic Kapitsa instability–increment vs. k
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Electronic Kapitsa instability–Phase diagram
Credit: Prayoga Liong
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Possible relation with current-induced criticality?
Hydrodynamic instabilities under small, experimentally 
accessible fields. Current-induced inversion of band 
occupation (experiments in graphene multilayers and 
monolayers, moire and non-moire. Current-driven ordering, 
instability?
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Questions?


