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Phase portraits on the unit sphere
of the stretch-twist-fold flow
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Abstract. The so-called stretch-twist-fold flow consists in a Stokes flow depending on two
parameters defined in a unit closed ball B that is associated with the motion of a fluid particle
coming from the dynamo theory, and it models a mechanism for studying the magnetic field of the
Earth and the Sun. Here for the first time, we classify all the local phase portraits of its equilibrium
points, and we provide the global phase portraits on the 2-dimensional sphere of the boundary of
the ball B.
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1 Introduction and statement of main results

The stretch-twist-fold flow is a special case of the Stokes flow coming from the dynamo
theory. More precisely, it is a two-parameter family of a three-dimensional incompress-
ible flow defined in the unit closed ball that is associated with the fluid particle motion
coming from the dynamo theory, and it was devised to represent the stretch-twist-fold
action that is believed to be most conductive of the so-called “fast dynamo action” in
magnetohydrodynamics; see for more details [11,17,18]. In other words, it is a model for
studying the origin, maintenance and amplification of the magnetic field of the celestial
bodies such as stars and planets.

"The author is partially supported by the Agencia Estatal de Investigacién grant PID2019-104658GB-100,
the H2020 European Research Council grant MSCA-RISE-2017-777911, AGAUR (Generalitat de Catalunya)
grant 2021SGRO0113, and by the Académia de Ciencies i Arts de Barcelona.

2The author is partially supported through CAMGSD, IST-ID, projects UIDB/04459/2020 and UIDP/
04459/2020.

© 2023 The Author(s). Published by Vilnius University Press

This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.


https://orcid.org/0000-0002-9511-5999
https://orcid.org/0000-0001-8279-1229
mailto:jaume.llibre@uab.cat
mailto:cvalls@math.tecnico.ulisboa.pt
https://www.vu.lt/leidyba/en/
https://creativecommons.org/licenses/by/4.0/

