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Study of waves and inertia mass of quantized vortices in superfluid helium-4
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We report the results obtained in the present study as follows, for the purpose
of investigating vortex motions in superfluid helium by using novel characteristics of a quantized
vortex.

(1) Quantized vortex rings can be produced by vibrating motions of an object immersed in superfluid
helium, emitting in random directions. (2) The diameters of vortex rings, estimated from the velocities
of the rings, are distributed from 0.2 to 1 micro meter, suggesting that vortex rings cascade to smaller
rings by reconnection between vortices. (3) Vortex rings are emitted radially from a point source. (4)
The diameters of vortex rings are limited to sizes smaller than a vibrating amplitude of an object. (5)
Simulations of vortex emissions by an oscillating sphere reveal that vortex rings are emitted
anisotropically in directions. (6) The direct measurements of vortex wave spectrums require new methods
of attaching vortices between a vibrating object and a probe.
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