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Analysis of origin of Attached-Eddy in a boundary layer using significant slow
transition
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This study describes a self-sustained structure created from the rapid
growth of unsteady finite-amplitude perturbations in a supersonic boundary layer. The localized
incipient structure is identified as a long-lived structure with a pair of quasi-streamwise vortices
with vorticity of alternate sign at a saddle point in the state space. The time averaged
trajectories of the cross-flow energy in the state space indicate the geometric structure consisting

of the stable and unstable manifolds around the saddle point. The long-lived structure creates the
site of subharmonic and fundamental sinuous instabilities evolving into a turbulent spot with the
pre-nucleation event of the spot. Temporal variations in the cross-flow energy on the unstable
manifold clearly indicate the alternation of bursting and pre-nucleation phases. The escape process
along the unstable manifold from the saddle point is characterized by the Weierstrass elliptic
function.
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