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Fate of t:e false vacuum: Semiclassical theory*
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It is possible for a classical field theory to have two homogeneous stable equilibrium states with different
energy densities. In the quantum version of the theory, the state of higher energy density becomes unstable
through barrier penetration; it is a false vacuum. This is the first of two papers developing the qualitative and
quantitative semiclassical theory of the decay of such a false vacuum for theories of a single scalar field with
nonderivative interactions. In the limit of vanishing energy density between the two ground states, it is
possible to obtain explicit expressions for the relevant quantities to leading order in h; in the more general
case, the problem can be reduced to solving a single nonlinear ordinary differential equation.
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QUANTUM TUNNELING
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What a Iovely night.
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What a lovely night.
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What are we doing here?
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Might be wrong.
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1. Nucleation of 2 X 2 bubbles
* Nucleation condition: 2h,A = 2J0A
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. Expansion from a seed bubble
Adding a spin to an existing bubble

Energy balance: AE = 2h,-1—-2]-2=0
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STABLE HIGGS FIELD

= —Zf/n - Herr o< h;
h tunes R.  Tunnelling rate < 8_61?4-
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Stochastic circuits
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Tensor networks
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Thank you for your attention!
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  H = − J   ∑  j = 1 L   𝜎 j z  𝜎  j + 1 z −  h z  ( t )   ∑  j = 1 L   𝜎 j z −  h x   ∑  j = 1 L   𝜎 j x


  0 <  h x ≪ 1
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  4 J = − 2  h z n →  h z = − 2 J / n


  n


   H  e f f ∝  h x n


   h z = 2 J


   h z   t u n e s   R .


  T u n n e l l i n g   r a t e ∝  e  − C  R 4 .


  R


   h z = − 2 J / n


   H  e f f ∝  h x n


  S t o c h a s t i c   c i r c u i t s


  T e n s o r   n e t w o r k s


  T h a n k   y o u   f o r   y o u r   a t t e n t i o n !

