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We developed the chamber to in-situ observe the supercritical fluid of
carbon dioxide. In addition, we added the optics of the differential interference optical microscopy
to the confocal microscopy for the observation at the molecular level, and we enabled the high
resolution, super long working distance, and high brightness by improving the optics of the optical
microscopy. Using the in-situ observation chamber and advanced optical microscopy, we succeeded in
observing the surfaces of calcium carbonate single crystals in supercritical fluid of carbon dioxide
at molecular-step level. Consequently, we found the existence of the density fluctuation in the
supercritical fluid on the micro-meter scale. In contrast, the step structures of calcium carbonates
did not change at all. Then, we added powder calcium hydroxide into the supercritical fluid of
carbon dioxide, and we revealed that the calcium carbonates grow in the supercritical fluid of
carbon dioxide, using calcium hydroxide.
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