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Improvements of the investigation on Bose condensate state with well-controlled
quantum vortex ring

Shibayama, Yoshiyuki

3,300,000

( @ 0.3 mm)

2006 Lathrop

This study aims to develop a quantum vortex ring generator capable of
creating a well-controlled quantum vortex ring in superfluid helium-4 regarding size, number, and
motion direction, and to realize a new experimental method for investigating quantum fluid. The
prototype generator has a jet nozzle of 0.3 mm in diameter and two piezoelectric diaphragms: a
driver and a receiver. Applying impulse voltage to the driver causes jet flow of liquid helium, and
the receiving diaphragm detects the response. The creation of a quantum vortex ring in superfluid
helium was examined based on the vibration characteristics of the diaphragm. It was found that the
Q-value of the diaphragm significantly decreased above a specific threshold excitation voltage. This

phenomenon is similar to previous studies in the quantum vortex ring generation using vibrating
wire, indicating the present quantum vortex ring generator can create a quantum vortex ring.
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