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FIG. 7. Iso-surfaces of |!
x

| for various Re values obtained using the spectral element method. The iso-surfaces are shown
at di↵erent |!

x

| values for di↵erent Re so as to display the main features of the wake structures. Dark grey and light yellow
denote positive and negative values, respectively. The flow is from the left to the right past the cylinder on the left.

simulation is run for a su�ciently long time. For example, the maximum value of |!
x

| for
Re = 175 decays from 5.0 ⇥ 10�3 at t⇤ = 200 to 1.7 ⇥ 10�6 at t⇤ = 500.

D. Physical mechanism for stable state of Mode A

The physical mechanism responsible for the stable state of Mode A wake structure observed
at Re < Recr is believed to be due to the convective instability of the flow, which amplifies the
small-scale spanwise disturbance introduced in the computational domain upstream of the cylinder.
The transient stability analysis of flow past a circular cylinder by Abdessemed et al. (2009) suggests
that the energy amplification of spanwise disturbance due to convective instability could be as high
as 103 at Re = 200 over a few vortex shedding cycles. Abdessemed et al. (2009) also found that
the transient growth of initial disturbance occurs at Re values much smaller than Recr and that the
energy amplification generally increases with increase of Re. When disturbance is introduced as
an initial condition at Re < Recr, the transient flow structure formed due to the initial disturbance
is expected to be eventually damped out at a rate dictated by the eigenmode (Abdessemed et al.,
2009).


