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We developed a “low-temperature nanoparticle generator” that is a chamber can generate ice
nanoparticles and other volatile materials from the gas phase. This chamber was then incorporated
into a two-wavelength Mach-Zehnder type laser interferometer. In the chamber filled with inert gas
and cooled with liquid nitrogen, ice prepared as an evaporation source was sublimated by resistance
heating to generate water vapor. The growth process of the water vapor into ice nanoparticles via
homogeneous nucleation during the cooling process was observed in situ using interferometry.
Nucleation occurred below the evaporation source, where the supersaturation was maximum, because
cold inert gas flowed into the evaporation source from below due to thermal convection. From the
displacement of the interference fringes at two wavelengths, two unknowns, temperature and the
number density of evaporating material, can be measured simultaneously. This allows us to determine
the evolution of the degree of supersaturation during nucleation

In addition, a similar process was measured in situ using an originally constructed infrared
spectrometer. As a result, we succeeded in capturing the time evolution of the infrared absorption
intensity. This means that the process of ice nanoparticle formation from water vapor was captured.
These results are expected not only to lead to the construction of a nucleation model that can predict
the state of ice dust that repeatedly sublimated and condensed in the solar nebula 4.6 billion years
ago, but also to the understanding of various phenomena on Earth. Furthermore, the project has
developed into an international collaboration with Germany, leading to a project for microgravity
experiments using aircraft in Europe




