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Study of evaporative-cooling and freezing processes of liquid droplets in vacuum
by developing spectroscopic approach to temperature measurement

Terasaki, Akira
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A liquid in a vacuum has been a challenging object of physical chemistry
because it generally freezes rapidly via fast evaporative cooling. We tackled this issue on water
by our own experimental technique dealing with micro-droplets. We succeeded in systematic
measurement of time for freezing, which takes place in a millisecond time scale, as a function of
droplet size. Numerical simulation of these experimental results revealed that water droplets get
frozen at a deeply supercooled temperature and that homogeneous nucleation rates of water are
evaluated in such a low-temperature regime, which has been under debate. These achievements would
initiate novel chemistry of liquids in a vacuum.
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