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Exploring general nature of interfacial melting on ice crystals: in situ
approach by optical microscopy
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We focus on micro(nano)particles attached on ice crystal surfaces as a model
of interfacial melting of ice crystals. We consider (i) roles of microparticles (or the interface
between microparticles and ice crystal surfaces) for the generation of quasi-liquid layers (QLLs)
and (ii) competition between microparticles and step dynamics on ice crystal surfaces. We reveal
that microparticles are involved in the generation of QLLs through defects and dislocations induced
by the microparticles themselves. We also demonstrate that surface elastic distortion, induced by
the microparticles embedded in the ice crystal, affects the step dynamics.

In addition, we revisit deliquescence of sodium clorides to explore general nature of surface
melting of ice crystals. We find similarities of wetting behavior between deliquescent liquid films
and QLLs, which offer the possibility to understand the surface melting and the deliquescence in a
unified manner.
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