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Abstract: In a microgravity environment using the sounding rocket S-520-30, we duplicated cosmic
dust particles in the similar formation condition, which, especially, is a ratio of time scale for
supersaturation increase and collision frequency of growth units, around evolved stars such as
asymptotic giant branch stars and supernovae on September 11th, 2015. Clarify the nucleation
process of alumina and silica is a goal of this project. Oxide particles, which are formed first
around evolved stars, greatly influence the evolution or alteration of cosmic dust particles.
Consequently, identification of the first material and understanding the formation conditions are
the crucial to know the material cycle with accompanying stellar life. In order to identify which
material is formed first, two double-wavelength Mach-Zehnder-type interferometers and an
infrared spectrometer were boarded into the rocket. Two interferometers are for alumina and
silicate, and a spectrometer is for alumina.
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Fig.1 Schematic of the baseplate with 420
mm in diameter and 20 mm in
thickness for three experimental

systems.

Fig. 2 Schematic of the experimental system

using double-wavelength Mach-Zehnder-
type interferometers made in Technical
Division, Institute of Low Temperature
Science, Hokkaido University. All of
components such as optics, vacuum
chamber, cameras, lasers were placed on
this system.
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Fig. 3 Schematic of the experimental system
with an infrared spectrometer made in
Technical Division, Institute of Low
Temperature Science, Hokkaido
University.
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Fig. 4 Photograph of the evaporation source
with a thermocouple, which has been
insulated by a polyimide tube.
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