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Controlling wetting properties of 4He crystals and pioneering quantum tribology
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It was demonstrated that a 4He crystal can undergo motion on an oscillating

plate as the result of employing an inchworm driving, a technique that is employed to impart motion,
based on the difference between static and dynamic friction forces. However, the observed motion
was quite different from the ordinary behavior of classical objects. The movement of these quantum
crystals can be attributed to the anomalouslﬁ quick crystal-superfluid transition, namely
crystallization on one side and melting on the other, assisted by superflow induced during the
oscillation.

It was demonstrated that controlling the contact angle of a 4He crystal in superfluid is possible on
a rough wall. From the comparison of the contact angles and SEM image of the rough wall, the
Cassie-Baxter state was likely to be realized on it; the 4He crystal had a direct contact with the
protruding parts of the rough surface but superfluid was entrapped between the crystal and the
hollow parts of the wall.

Cassie-Baxter state
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