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Non-modal stability of vortices and by-pass transition: towards general theory of
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Vortices are one of the fundamental structures in various flows. The stability of
vortices is the starting point in understanding the nature of the flow. Transient growth and
destabilization by localized disturbances in vortices are studied theoretically and numerically in order
to understand the transition to turbulence in vortical flows. In transient growth vortex stretching by
straining flow is shown to be a key mechanism. Numerical results of unstable growth of localized
disturbances are in good agreement with theoretical prediction. The transition to turbulence occurs after
several stages of growth.
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