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Abstract: We have developed a dilution refrigerator which meets the severe requirement of the

parabolic flight by a small jet plane for the purpose of the study of equilibrium crystal shape (ECS)
of quantum solid 4He. With this refrigerator we were able to observe ECS of 4He at 150 mK under
the microgravity (~10mQ) for the first time. Observed ECS has three facet-like flat surface, and the

Wulff’s origin was determined with a pretty accuracy. Assuming the elastic step-step interaction,

the c-facet (basal plane facet) size Ry was derived; it is extremely small such as R¢/L~1/20, where L

is the crystal size. This indicates that the quantum fluctuation is very large and the step is heavily

washed out. The facet-like flat surfaces were found to be the vicinal surface.
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Fig.1. Temperature of the mixing chamber during
the parabolic flight plotted together with
the of the gravity. The
measurement was performed at the coldest

change

temperature around 140 mK.
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Fig.2. Crystal under 1G at 140 mK. The flat
surface is the rough surface, flattened by
the gravity. The small inclined surface at
the right hand side is the c-facet. Upper
part is the superfluid.
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Fig.3. Crystal under microgravity at 140 mK.
There are three facets, c-, a-, and s-facet.
The crystal is in equilibrium state.
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