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Correction to: Communications Physics https://doi.org/10.1038/s42005-020-00492-1, published online 4 December 2020.

The Supplementary Information (Supp. Note 3) was amended to replace a minus sign with a plus in Eq. (21). This affects the
expression of the effective width we in Eq. (22), also appearing as Eq. (7) in the article’s Methods. The amended Supplementary
Information (SI) includes the corrected equations and a short analysis demonstrating that the snap-off in drainage occurs at the critical
external head Hc, in agreement with our simulations. The Methods in the main article was corrected in a similar manner; also, the
linear approximation in Eq. (6) was replaced by the exact solution. Below we provide a detailed list of changes to Supplementary
Information and main article Methods (by order of appearance):

1. Supplementary Information —text below Eq. (14): changed from “for Hc ≥ d � a0 1� exp �w=‘g
� �h i

=ρge”.

to “for He >Hc, where the critical height is Hc ¼ d � a0 1� exp �w=‘g
� �h i

=2ρge”.
And the following text has been added afterwards:
“Beyond that point, i.e. once He ¼ Hc, the interface snaps. This is because as long as the defect is fully wet, interfacial tension and
gravity are in equilibrium with the capillary forces (Eq. [2]). When the external head is lowered below Hc, the defect becomes
partially wet, gravity and surface tension overwhelm the weakened capillary force, and the interface snaps.
The snap-off at Hc can also be demonstrated by the following analysis”.

2. Supplementary Information —text below Eq. (16): changed
from
“Note that the defect becomes weaker as it becomes narrower. Thus we do not expect that the effective width goes to zero until the
release of the interface, or in other words, the interface is going to be released at finite we > 0”.
To “The fact that the defect becomes weaker as it becomes narrower, provides the intuitive reasoning for the snap-off at
He ¼ Hc”.

3. Supplementary Information —in Eq. (21) the minus sign
was replaced with a plus sign to correct an error. Hence, the old equation appeared as

dwe He

� �
dHe

1� ∂f He;we

� �
∂we

� �
¼ ∂f He;we

� �
∂He

This has now been replaced by

dwe He

� �
dHe

1þ ∂f He;we

� �
∂we

� �
¼ ∂f He;we

� �
∂He

Supplementary Information —as a consequence of the change of sign in Eq. (21), in Eq. (22) the numerator and denominator
flipped, namely the last term was changed from

d �Hc

d �He

to

d �He

d �Hc

4. Supplementary Information —the text below Eq. (22) was
changed accordingly from “Thus, for H0 ≤He<Hc the interface height is given by Eq. [13] where w is replaced by Eq. [22]. The
interface leaves the defect at H0, which is obtained by setting h x ¼ 0ð Þ ¼ d”.
to “Equation [22] indicates that we would increase with decreasing He, which is not possible because it cannot exceed the physical
width w. Another explanation for the snap-off at Hc is that during drainage the interface is described by Eq. [13] with ae ¼ a0.
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This solution is valid as long as the defect is fully wet. The defect remains fully wet while h ±w=2
� �

≥ d, namely while the
equilibrium pressure head He ¼ H þ p0c=ρg

� �
=sinα remains above the critical position, He >Hc. Once the pressure head falls

below this critical value, He <Hc, the defect would become partially wet, such that the effective width we would be smaller than the
defect width w. The equilibrium position for this partially wet configuration would satisfy

He ¼ d � a0
2ρge

1� exp �we=‘g

� �h i
: ð23Þ

Since we <w, this implies that He >Hc, in contradiction with the above. Therefore, the interface will snap at Hc”.
5. Methods—Eq. (6) which provided the linear approximation

of ηc was replaced by the exact solution. Thus, Eq. (6) changed from

ηc ¼
‘2gcosθ

b20
2 1� exp �w=2‘g

� �h i
δb;

to

ηc ¼
a0
ρge

1� exp �w=2‘g
� �h i

:

Consequently, the following text which appeared after Eq. (6), became redundant and was removed:
“where we used that a0=ρge ¼ 2‘2qcosθδb=b0 b0 � δb

� �
and set b0 � δb � b0”.

6. Methods—Eq. (7) is identical to Eq. (22) in the SI, and was
thus corrected similarly, namely the last term was changed from

d � Hc

d � He

to

d � He

d � Hc

7. Methods—accordingly, text above Eq. (7) changed from

“He ≥Hc ¼ d � a0 1� exp �w=‘g
� �h i

=ρge. For H0 ≤He <Hc,”.

To “He >Hc ¼ d � a0 1� exp �w=‘g
� �h i

=2ρge. For He <Hc,”

8. Methods—accordingly, text below Eq. (7) changed from

“The effective height The effective height H0 at which the interface leaves the defect is obtained by setting h x ¼ 0ð Þ ¼ d,

H0 þ a
ρge

1� exp � we H0ð Þ
2‘g

h i� �
¼ d:

to

“Equation (7) indicates that we would increase with decreasing He, which is not possible because it cannot exceed the physical width w.
Therefore, the interface will snap-off at Hc”.

Note that Eq. (8) was eliminated, as it is no longer relevant.

The above corrections have been implemented in the HTML and PDF version of the article and the correct version of Supplementary
Information document can be found as Supplementary Information associated with this Correction.

Additional information
Supplementary information The online version contains supplementary material available at https://doi.org/10.1038/s42005-021-00676-3.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,

and indicate if changes were made. The images or other third party material in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit
line to the material. If material is not included in the article’s Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2021

AUTHOR CORRECTION COMMUNICATIONS PHYSICS | https://doi.org/10.1038/s42005-021-00676-3

2 COMMUNICATIONS PHYSICS |           (2021) 4:174 | https://doi.org/10.1038/s42005-021-00676-3 | www.nature.com/commsphys

https://doi.org/10.1038/s42005-021-00676-3
http://creativecommons.org/licenses/by/4.0/
www.nature.com/commsphys

	Author Correction: The origin of hysteresis and memory of two-phase flow in disordered media
	Additional information




