
mailto:hoefer@colorado.edu
https://crossmark.crossref.org/dialog?doi=10.1017/jfm.2021.803&domain=pdf
https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Dynamic soliton–mean flow interaction with non-convex flux

https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


K. van der Sande, G.A. El and M.A. Hoefer

https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


K. van der Sande, G.A. El and M.A. Hoefer

a

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

02
1.

80
3

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 U

ni
ve

rs
ity

 o
f C

ol
or

ad
o 

Bo
ul

de
r,

 o
n 

28
 O

ct
 2

02
1 

at
 1

7:
33

:1
2,

 s
ub

je
ct

 to
 th

e 
Ca

m
br

id
ge

 C
or

e 
te

rm
s 

of
 u

se
, a

va
ila

bl
e 

at
 h

tt
ps

://
w

w
w

.c
am

br
id

ge
.o

rg
/c

or
e/

te
rm

s.

https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


K. van der Sande, G.A. El and M.A. Hoefer

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

02
1.

80
3

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 U

ni
ve

rs
ity

 o
f C

ol
or

ad
o 

Bo
ul

de
r,

 o
n 

28
 O

ct
 2

02
1 

at
 1

7:
33

:1
2,

 s
ub

je
ct

 to
 th

e 
Ca

m
br

id
ge

 C
or

e 
te

rm
s 

of
 u

se
, a

va
ila

bl
e 

at
 h

tt
ps

://
w

w
w

.c
am

br
id

ge
.o

rg
/c

or
e/

te
rm

s.

https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://orcid.org/0000-0001-6606-6481
https://orcid.org/0000-0001-6606-6481
https://orcid.org/0000-0003-1962-5388
https://orcid.org/0000-0003-1962-5388
https://orcid.org/0000-0001-5883-6562
https://orcid.org/0000-0001-5883-6562
https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


https://doi.org/10.1017/jfm.2021.803
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	1 Introduction
	2 Non-convex dispersive hydrodynamics
	3 Modulation theory for soliton-mean interaction
	3.1 Solitonic modulation system
	3.2 Soliton-mean interaction
	3.3 Hydrodynamic reciprocity

	4 Modulation theory for the mKdV equation
	5 Classification of mean flows in the mKdV GP problem
	5.1 Convex mean flows
	5.2 Non-convex mean flows

	6 The mKdV soliton-mean flow interaction: transmission and phase conditions
	7 Soliton-convex mean flow interaction
	7.1 Soliton tunnelling through RWs: regions II and VI
	7.2 Soliton tunnelling through DSWs: regions I and V

	8 Soliton--non-convex mean flow interaction
	8.1 Soliton-kink interaction
	8.2 Soliton-CDSW interaction
	8.3 Hybrid mean flows

	9 Kink-mean flow interaction
	10 Generalisation to arbitrary soliton-convex mean flows
	11 Conclusions and outlook
	A Appendix A. The mKdV travelling wave solutions
	B Appendix B. Characteristic velocities of the mKdV-Whitham modulation equations
	References

