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Superfluid optomechanics
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Applications
S‘ufong. opti;al coupling with : Real-time observation of vortex
Brillouin lasing dynamics in a strongly
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Vortex imaging in superfluid helium

1 mm
[
Direct observation of Kelvin waves excited by
quantized vortex reconnection
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» Vortex dynamics not yet observed in thin films
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Vortex sound interactions
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Vortex sound interactions
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PHYSICAL REVIEW B VOLUME 39, NUMBER 4 1 FEBRUARY 1989

Observation of the persistent-current splitting of a third-sound resonator

F. M. Ellis and Hai Luo
Department of Physics, Wesleyan University, Middletown, Connecticut 06457
(Received 15 June 1988)

The splitting of third-sound modes in a circular resonator due to the presence of a moderate-
velocity persistent current has been observed. The absence of splittings in previous resonators is
explained in terms of the dynamics of a two-level system. Single quanta of circulation should be
observable in a smaller resonator.
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Vortex sound Interactions
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Vortex sound Interactions
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Stefan Forstner et al: arXiv:1901.05167 (2019). M. S. Hanay et al, Nat. Nanotech. 10, 339-344 (2015).
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Vortex generation

Sachkou,Y. P, Baker; C. G, Harris, G. |, Stockdale, O. R, Forstner; S, Reeves, M. T, ... & Bowen,W. P “Coherent vortex dynamics in a strongly-interacting
superfluid on a silicon chip.” arXiv:1902.04409 (2019)
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Vortex generation

Laser heating
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Vortex generation
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Vortex generation
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Vortex generation
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Splitting decay
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Splitting decay
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Non-equilibrium vortex dynamics

Kinetic energy (a))
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Non-equilibrium vortex dynamics
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Summary

* Dynamics of strongly interacting superfluids
s essential but difficult to study

* New technique allowing to study non-equilibrium
vortex dynamics of a strongly interacting superfluid
film

* First single-shot vortex tracking and observation of
evaporative heating in a strongly interacting
superfluid film
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" Annulus
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Testing various vortex decay scenarios
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