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Nucleation experiment of cosmic dust using a S-520 observation rocket;
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Abstract: To understand the formation process of cosmic dust particles with nm to sub-um in size,
dust analogues have been produced in the laboratory. We succeeded in directly observing the
temperature and concentration during homogeneous nucleation in the vapor phase by

interferometer.

In this faculty year, we firstly performed the gas evaporation experiments in 4G

using the aircraft, G-I1, of DAS. Here, we will present the brief results and show the difference
from gravity experiment toward a reproduction experiment of cosmic dust using an S-520
observation rocket. Since 4G environment strongly suppresses the thermal convection, evaporated
vapor diffused simply to the direction of centric distance and condensed at the wider area
compared with gravity condition due to no convection.
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Fig. 1

interferometer and a reproduction chamber of cosmic dust.

Tungsten (W) wire, which was prepared in the chamber,
is an evaporation source certainly parallel to the optical
path. Polarized He/Ne laser at 632.8 nm and
semiconductor laer at 532 nm were used. Source
temperature was measured using a pyrometer and
occasionally thermocouples. Interferogram was captured
using a HD-TV camera and recorded by a HD recorder.
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Figure 2. Double wavelength interferograms of gold (Au)
smoke produced by an evaporation of Au wire in an Ar
gas atmosphere in (a) gravity and (b) uG. Thick of W
wire is the same in both images, ¢0.3 mm.
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