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For linear stability analysis, the code is modified to solve the linearized equation

∂u

∂t
= −U · ∇u− u · ∇U − 1

ρ
∇p+ νr2u, (C 1a)

∇ · u = 0, (C 1b)

where lower-case quantities are the perturbation, which is of the form

u = ũ(x, y, t)eikz. (C 2)

The axial wavenumber k is held fixed in any given run. The simulation is initialized
with a divergence-free white-noise (in the z-plane) perturbation ũ and integrated in
time by solving

∂û

∂t
= P(k) · ( ̂ũ�Ω+ ̂u� ω̃)− k · k

ν
ˆ̃u, (C 3)

where ˆ represents the Fourier transform of a variable and P(k) � (I − kk/jkj2) is
the projection tensor that ensures divergence-free velocity. The linear stability code
is easily obtained from the nonlinear solver by converting three-dimensional FFTs
to two-dimensional FFTs, by freezing the base flow and by modifying the routines
where the right-hand side of (C 3) is computed (Billant et al. 1999).

The perturbed base flow is then integrated in time. Upon integrating for a fairly
long period (� 200τ), the most unstable eigenmodes become energetically dominant.
The flow is integrated until the growth rate of three-dimensional energy,

σr � 0.5 d lnE3D/dt

becomes steady. While only the most unstable mode (in our case, the BW) is directly
accessible using this technique, the CDI eigenmode can be obtained via orthogonal-
ization (Mamun & Tuckerman 1995) The validity of the CDI eigenmode is checked
by perturbing the base flow with this mode alone and checking the steadiness of both
the growth rate and the oscillation frequency.
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