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Four-dimensional analysis of crystallization by high-speed imaging
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I investigated the molecular-level details of the crystallization process by
high-speed imaging using single-molecule atomic-resolution time-resolved electron microscopy
(SMART-EM) method. Sodium chloride (NaCl) was selected as a model substrate, and the molecular
dynamics during nucleation and crystal growth were successfully analyzed in detail. By including
structural information such as the width, length, and depth of clusters that occur during
observation and the time axis, four-dimensional dynamics can be observed by electron microscopy, and
the experimental results can be interpreted by the Monte Carlo method. The possibility of expanding
the use of molecular imaging to a wide variety of substrates, including not only NaCl but also
other cations and anions, is becoming clear. The visualization of molecular dynamics, cinematic
chemistry, opens up the prospect of contributing to education.
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