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Non-linear Dynamics of Levitated Droplet

Yutaka Abe, Satoshi Matsumoto, Katsuhiro Nishinari, Tadashi Watanabe, Hiroyuki Kitahata,
Koji Hasegawa*, Akiko Kaneko, Toshiki Suda, Terumitsu Watanabe, Kota Honda
*Kogakuin University, 1-24-2 Nishi-shinjuku, Shinjuku, Tokyo, 163-8677, Japan

E-Mail: kojihasegawa@cc.kogakuin.ac.jp

Abstract: It is expected to process materials under the container-less condition by utilizing the
microgravity environment. Ultrasonic and electrostatic levitation (and those hybrid) technologies
are promising to achieve the container-less sample manipulation in midair. In this paper, a mixing
method with mode oscillation on the internal flow field of a levitated droplet is investigated. The
effect of internal flow fields on the mixing behavior of acoustically levitated droplets remains
unclear. For a better understanding, the mixing mechanism of an acoustically levitated droplet, the
effect of the internal flow field on droplet mixing from mode oscillation during acoustic levitation
is of paramount importance for practical lab-in-a-drop applications.
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Fig. 1 Levitated droplets under the normal gravity.
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Fig. 2 Concept of contactless sample manipulation in air.
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Fig. 3 Levitation maps of droplets in acoustic levitation:

(a) ethanol, (b) silicone oil.
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Fig. 4 Droplet atomization: (a) ethanol, (b) silicone oil.
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Fig. 5 Time evolution of aspect ratio of ethanol droplet.
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Fig. 6 Atomization of an ethanol droplet. (Atomization
occurs at 0 ms).
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Fig. 7 Breakup mechanism of droplets during acoustic
levitation: (a) Time evolution of the interfacial velocity of
an ethanol droplet, (b) Comparison of the experimental
data with theoretical prediction.
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