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ABSTRACT 

Vortex-wave interaction has recently been advanced as a theory [1] to which explains equilibrium 
states observed in shear flows, previously computed directly in DNS via continuation or Newton 
methods [2,3].  Such equilibria have been advanced as providing organising centres for transition in 
flows notorious for exhibiting linear stability on the one hand but ready transition to turbulence on 
the other, e.g. plane Couette flow, Hagen–Poiseuille flow [4].  The distinction between the theory [1] 
and the direct methods [2,3] is that the theory provides a mechanism to describe how the essential 
elements (streak, roll, oblique wave) couple to produce a self-sustaining state, as well as a 
computational methodology, whereas the direct methods provide only a methodology.  The theory 
uses asymptotic methods to decouple the various parts of the problem, and also to provide nonlinear 
coupling between the wave and the roll.  It also provides the previously observed [3] scaling in the 
high-Re limit.  The simpler methodology we advance here also uses asymptotic methods to decouple 
the parts of the problem, but the nonlinear coupling is computed more robustly, and allows us to 
move on from plane Couette flow to tackle more general problems.  
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