AO5-Tpm-05 BAL2S B101E5SF2 (2021)

FEREABHCTEREH TSI 709414 XDFERD
K TOHEKXKEETIL

(dERBEsafb! - AERBEEE) O/NFE —H5' - il #2227 - )H &2

Model for swimming of micro-sized crystals in water with an oscillating fin under continuous
blue-light irradiation ('Graduate School of Chemical Sciences and Engineering, Hokkaido
University, *Faculty of Science, Hokkaido University) O Kazuma Obara,' Yoshiyuki
Kageyama,' Sadamu Takeda®

Microorganisms and artificial microrobots with connected-rods or helical-filaments can
propel in viscous fluid with spatiotemporally asymmetric motion. We found that a micron-sized
crystal composed of organic molecules swam in water by autonomous reciprocal motion using
like a fin under continuous blue-light irradiation. Here, we report observation and numerical
analyses about the swimming crystals.

The crystal propelled unidirectionally although it moved forward-and-backward in each
cycle of flipping motion of the crystal. We classified the swimming styles of the crystals into
two types. One is “butterfly-stroke style”, the other is “flutter-kicks style”. The fin length of
flutter-kicks style was 1.5 times longer in average than that of butterfly-stroke style. The
swimming crystal was modeled by three plates connected with two torque spring. Numerical
analyses suggested that swimming styles of crystals depended on delay in motions of each plate.
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