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A corrigendum on
Longitudinal modulation of Marangoni wave patterns in thin film heated
from below: instabilities and control

by Samoilova, A., and Nepomnyashchy, A. (2021). Front. Appl. Math. Stat. 7:697332.
doi: 10.3389/fams.2021.697332

In the published article, there was an error in Equations 22-23. The substitution of o
(given by the expression on page 3 below Equation 12) in Equation 21 provides a coefficient
that is opposite in sign to the one in the original paper. Hence there is an opposite sign
in front of the expressions of Equations 22-23. The analysis below Equation 24 is perfectly
correct in the original paper. However, the change in sign of parameter K; results in the
transformation of Figure 2. The description of Figure 2 in the text must also be corrected.
The following corrections are presented in their order of appearance in the text.

A correction has been made to Longitudinal Modulation, “Amplitude Equation,
paragraphs 15-17. The text previously stated:

“For a traveling wave A = A(X3, 1) = A(x1 + w1t1), Eq. 21 gives

dhy  4wo D|AP
8X1 - a)lk 8X1 ’

hence,
40)0 2
hao(X1, ) = —wTkIAI X1, ) + c(t2). (22)

Because of the conservation of the liquid’s volume, the value of hyg averaged over a whole
region of X; vanishes, (hy0(X1,%2))x, = 0; therefore,

4y
o) = —2(JAP(X1, b))y,
a)lk

and

4
hao(Xi, ) = —w%‘inAF(xl,tz) — (AP, ) x, . (23)
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Thus, Eq. 19 reads as

9A 92A
— = yA—KylAPA + A —
o Y olAl 23)(%

+ K [IAP (X1, ) — (AP (X1, 0) )x, | A, (24)

where K3 = —4woK/w k.
The corrected text appears below:
“For a travelingwave A = A(Xj, 1) = A(x1+wi1t), Eq. 21 gives

dhy 4o 9]A[?
0X:  wik 90Xy’

hence,
460() 2
hao(X1, £2) = — |A]" (X1, t2) + c(t2). (22)
a)lk
Because of the conservation of the liquid’s volume, the value of

hao averaged over a whole region of X; vanishes, (hy(X1,1))x, =
0; therefore,

4
o(tr) = — 2 (AR(X1, ) x,
wlk

and

4&)0
hyo (X1, t2) = wTk[IAIZ(Xl, t) — (|AP(X1, 1)) x, )- (23)
Thus, Eq. 19 reads as
04 _ A—KolAPA + A oA
o, /AT e
+ K1 [JAP (X1, 1) — (|AP (X1, 12) )x, ] As (24)

where K = 4woK/w1k.”

A correction has been made to Longitudinal Modulation,
“Stability of Traveling Wave,” last paragraph. The last sentence
previously stated:

“We find that traveling rolls are stable against both

the amplitude modulation instability and the phase
modulation instability.”

The corrected sentence appears below:

“We find that traveling rolls are wunstable against

both the amplitude modulation instability and the phase
modulation instability.”

A correction has been made to Longitudinal Modulation,
“Influence of the Feedback Control, paragraph four. Sentences 4-6
previously stated:

“One can see from Figures 2D, E that a positive control gain
excites the amplitude modulation instability within a small area
of parameters. The growth of the positive control gain results in
extension of the domain of subcritical instability (see Figure 2F).
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For »x;, = 0.3, the amplitude modulation instability is replaced by
the phase modulation instability.”

The corrected text appears below:

“One can see from Figures 2D, E that a positive control gain
suppresses the amplitude modulation instability within a small area
of parameters. The growth of the positive control gain results in
extension of the domain of subcritical instability (see Figure 2F).
For x4 = 0.3, the domain of stable traveling rolls extends and the
area of the phase modulation instability occurs.”

A correction has been made to Figure 2. The corrected Figure 2
appears below.

A correction has been made to Discussions, paragraph three.
The paragraph previously stated:

“Calculations show that the uncontrolled roll patterns are
stable against the perturbations with a slightly different wavelength.
However, in the absence of the control, traveling rolls emerge
through the subcritical bifurcation within certain parameter
domains. Previously, it was demonstrated that one can eliminate
subcritical bifurcation by applying the non-linear feedback control
[7]. But besides that, non-linear feedback control affects pattern
selection as well. In this article, we reveal that the non-linear
feedback control with positive gain can produce an amplitude
modulation instability, and the control with negative gain
can produce a phase modulation instability. Thus, the non-
linear feedback control can destabilize traveling rolls against the
longitudinal modulation at the same time as it stabilizes traveling
rolls against the subcritical excitation.”

The corrected paragraph appears below:

“Calculations show that the uncontrolled roll patterns
are unstable against the perturbations with slightly different
wavelength. However, in the absence of the control, traveling
rolls emerge through the subcritical bifurcation within certain
parameter domains. Previously, it was demonstrated that one
can eliminate subcritical bifurcation by applying the non-linear
feedback control [7]. But besides that, non-linear feedback control
affects pattern selection as well. In this article, we reveal that
the non-linear feedback control can suppress an amplitude
modulation instability or produce a phase modulation instability
depending on the parameters. Thus, the non-linear feedback
control can destabilize traveling rolls against the longitudinal
modulation at the same time as it stabilizes traveling rolls against
the subcritical excitation.”

The authors apologize for these errors and state that they do
not change the scientific conclusions of the article in any way. The
original article has been updated.
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FIGURE 2
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Domains of stability for traveling rolls against the longitudinal modulations for (A) uncontrolled convection; (B, C) negative non-linear feedback
control gain x4 = —0.2, —0.3, (E, F) positive non-linear feedback control gain », = 0.1, 0.3. (D) Zoomed-in fragment of panel (E). Dashed lines indicate
the area of the oscillatory convection. Within domains marked “subTR" traveling rolls bifurcate subcritically. “TR" marks domains of stability for
traveling rolls. Benjamin-Feir instability and the amplitude modulational instability occurs within domains marked “BF” and "AM,” respectively.
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