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Large Deformation Behavior of Electrostatic Levitated Liquid
due to the Photon Energy by Using a Pulse Laser

Masaharu NOGUCHI?, Tadahiko MASAKI? and Satosh1 MATSUMOTO?!3

Abstract

In this study, we investigate the deformation of the levitated droplet using a YAG pulsed laser and the possibility of the measurement of its
thermo-physical properties. The sample was levitated by using an electrostatic levitator (ESL). The behavior of levitated droplet was observed
by high-speed camera that has been installed on the side of ESL chamber. A hole on the droplet was provided by the laser radiation pressure.
During the relaxation of deformation, a small liquid drop (satellite) jumped out from the levitated sample. The size of satellite drop depends on
the power of the YAG-laser. Weber number was estimated when the satellite droplet was formed. The Weber number at satellite formation was
similar to the experiment on the International Space Station.
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Fig. 1 A shape of mode3 + mode5.
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Fig. 2 Schematic figure of electrostatic levitator.
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Fig.3 A top view of electrostatic levitator with a
YAG-laser and a high speed camera.
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Fig. 4 Configuration of laser and lens.
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Fig. 5 Snap shot of shapes of levitated liquid sample
irradiated by YAG-laser (1/1000s interval).
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p, kg/m3 6208 6208 999.97
L, mm 2.0 2.3 46.2
v, m/s 0.42 0.38 0.048

Y, mN/m 1500 1500 72.75
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Fig. 7 Shapes of droplet.
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Table 2 Shapes, oscillation frequency and damping constant corresponding to nth mode.
Mode n=2 n n =4 n=>5
Shapes

 (s) 0.051
f(Hz) 664
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