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In situ Observation of Elementary Steps on Ice Crystal Surfaces by Laser Confocal

Microscopy Combined with Differential Interference Contrast Microscopy

Gen SAZAKI, Salvador ZEPEDA, Shunichi NAKATSUBO and Yoshinori FURUKAWA

We combined laser confocal microscopy with differential interference contrast microscopy, and further
improved the signal-noise ratio and polarization property of this microscopy. In this report, we
demonstrate, by our optical microscopy, that elementary steps (the growing ends of ubiquitous
molecular layers with the minimum height) of ice crystals and their dynamic behavior can be visualized
directly at air-ice interfaces. We observed the appearance and lateral growth of two-dimensional (2D)
islands on ice crystal surfaces. When the steps of neighboring 2D islands coalesced, the contrast of the
steps always disappeared completely. We could discount the occurrence of steps too small to detect
directly because we never observed the associated phenomena that would indicate their presence. Hence
we concluded that 2D islands with elementary height (0.37 nm) on ice crystal surfaces could be
visualized by our optical microscopy.

Key words: laser confocal microscopy, differential interference contrast microscopy, ice crystal surface,
elementary step, direct visualization
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