





Quantum Simulators

e Homogeneous

: Meta,sta,ble




Homogeneous

trap width L
healing length &

scattering length ds

Optieal Box Traps transverse dimensions a1
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Metastable

&nd order phase
transition™

vacuum decay

*e.8. Comeron,Larcher,Dalfovo,Proukakis 1905.05263



Relativistic

sound speed Cs = C = LT




Toy model*

Spinor gas model of Fialko et al:

e Magnetic field-two Zeeman levels
 RF field mixing €
* Modulation of the RF field A
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e Collisions




Metastability
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Relativistic

Action
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Vacuum decay: BEC’s

Vacuum decay in a non-relativistic system
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In imaginary time




Decay Rates

Vacuum decay rate in a volume V
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Instanton solutions




Klein-Gordon limit

Take ;= p,°(1£e0)e™? 6= —ip/p,
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Vacuum decay rates (D)

Decay exponent
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Not quite O(3)




instability
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Thermal/Vacuum

Make the imaginary time variable periodic

2(T) = / DoeS¥  ox,7+ ) = px,7)




Thermal/Vacuum

vacuum
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