
The Chaos Revolution! 

1970s and 1980s


Transitions in fluids (and population biology, chemical reactions, circuits, …)


Deterministic equations can behave chaotically.


Turbulence/chaos can arise from a small number of transitions.


France: Paris, Nice, Saclay, Bordeaux 

US: Texas, Chicago, Los Alamos, Cornell


—> interest in hydrodynamic transitions, particularly convection




Paris: Libchaber, Fauve         Nice: Coullet, Tresser, Hénon 

Saclay: Bergé, Dubois, Manneville, Pomeau 

Saclay: Wesfreid, Croquette, Le Gal, Pocheau, Beysens, Tuckerman



Instability: fluid (or system) wants to do something 

convection: light/hot (heavy/cold) fluid wants to rise (fall)


Taylor-Couette: fluid with high (low) angular momentum wants 

to move radially outwards (inwards)


shear flows: want to homogenize, confining shear to boundary layers


BUT: fluid cannot move up/down, in/out at same location —> PATTERN



Numerical simulations
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Convection in a cylinder with radius/height = 2
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Hexagons vs Squares in  
Rayleigh-Taylor instability (heavy fluid above light fluid)

Wires induce hexagonal pattern

Wires induce square pattern



Interacting falling fluid columns



Sand Ripples



Buckling of thin elastic sheet
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Hairpin shedding regime
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Looped-belt Couette  
zero-mean-flow apparatus  

of Tillmark & Alfredsson (1990) 
used by Daviaud, Hegseth, Bergé (1992) 

and Prigent & Dauchot (2002)

Looped-belt Couette-Poiseuille  
zero-mean-flow apparatus  
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