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Bubble Taxonomy

False vacuum decay at finite temperature*
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Bubble Taxonomy for analogue systems
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FVD Observations

Ferromagnetic bubbles in a sodium BEC

Two Zeeman levels 1D =(1,-1} |}) =2 -2)
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FVD
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1D Model
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False vacuum decay rate
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Stochastic GPE simulation
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Theory matches experiment
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summary so far
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We see a metastable that state decays by bubble nucleation.

Nucleation timescales show an exponential dependence
on the parameters.

Excellent agreement between SPGPE simulations and
the instanton decay rate (identical parameters*).

Good agreement between SPGPE simulations, the
instanton decay rate and the experiment* *.

*The value of dcit in the SPGPE is shifted (by fluctuations?).
**The theory value of n/T differs from the experiment (50%).
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FVD Fantasies

Ferromagnetic bubbles in potassium-41 BEC
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Bubble collisions
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Bubble collisions

Hawking, Moss, Stewart 1982
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Defect formation

BEC analogue of monopole production in the early universe
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Defect formation

BEC analogue of monopole production in the early universe
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Defect formation

BEC analogue of monopole production in the early universe
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From fantasy to reality?

This looks like the first experimental demonstration of
false vacuum decay at finite temperature in a BEC.

We are on the verge of seeing a whole range of vacuumn decay
phenomena: zero temperature decay, bubble collisions,
defect formation, seeded decay, wave production....
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