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Geometry and Motility: Ratcheting, Autonomous
Pumping, Guidance and Filtering

The interplay of motility and geometry can lead to a variety of striking effects such as rectification of motion
of motile particles and autonomous pumping of passive particles in a ratchet channel [1], trapping and release
of motile and immotile particles assisted by motile species [2], guidance and transient rectification of motion
of motile particles due to the directional locking in presence of immotile species [3], and guidance of motion
of motile particles by soft “boundaries”on a topographically flat surface of distinct chemical patterns allowing
reflection, crossing and filtering of motile particles [4].
Themechanism of rectification of motion of motile particles in an asymmetric channel is different from that for
the Brownian motion. It essentially involves the memory effect related to motility and the finite persistence
length [1]. The direction locking leads to the increase of the persistence length and occurs due to the transient
“embedding”of motile particles in clusters of immotile species [3]. An electrokinetic motile Janus particle can
sense boundaries between distinct chemical patterns with different Zeta-potentials, via the feedback modifica-
tion of the electroosmotic flows generated by the motile particle by these soft boundaries, resulting in gentle
guidance of motile particles on topographically flat surfaces [4].

References
[1] P. K. Ghosh, V. R. Misko, F. Marchesoni, F. Nori, Phys. Rev. Lett. 110, 268301 (2013)
[2] H. Yu, A. Kopach, V. R. Misko, A. A. Vasylenko, F. Marchesoni, F. Nori, D.Makarov, L. Baraban, G. Cuniberti,
Small 12, 5882-5890 (2016)
[3] W. Yang, V. R. Misko, F. Marchesoni, F. Nori, J. Phys.: Condens. Matter 30, 264004 (2018)
[4] T. Huang, V. Misko, A. Caspari, A. Synytska, B. Ibarlucea, F. Nori, J. Fassbender, G. Cuniberti, D. Makarov,
L. Baraban, Commun. Mater. 3, 60 (2022)

Primary authors: DrMISKO, Vyacheslav (Vrije Universiteit Brussel (VUB)); DrBARABAN, Larysa (HZDR); Dr
MAKAROV, Denys (HZDR); Prof. DE MALSCHE, Wim (Vrije Universiteit Brussel (VUB))

Presenter: Dr MISKO, Vyacheslav (Vrije Universiteit Brussel (VUB))


