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where ϕ τb x,( ) is the bounce solution.

Gauge theories. 2-Dimensional abelian Higgs model. Lagrangian of abelian Higgs model is given by
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Variety of vacua
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splits in quantum case into discrete number of classes. They are bounded by Nielsen – Olesen vortices.
SU(2) Yang – Mills theory. The first instanton solution was obtained by A. M. Polyakov and colleagues for 

the pure SU(2) Yang – Mills gauge field theory [4]: 
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where ηaµν is the ’t Hooft symbol:
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Experimental status of instantons. Instanton processes are strongly suppressed in physically meaningful 
gauge theories like electroweak theory (EWT) and quantum chromodynamics (QCD):
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but they can become observable at high energies or at high temperatures.
Electroweak theory. Instantons induce a violation of the baryon and lepton number, what may be bounded 

with the problem of asymmetry of matter and antimatter in visible part of the Universe.
Quantum chromodynamics. Instantons cause processes with non-conservation of chirality.
Six criteria for the search for QCD instantons at the HERA accelerator (DESY, Germany) was pro-

posed [5– 8]. The specific behavior of the factorial and cumulant moments can be chosen as one of the criteria 
for detecting QCD instantons [9].

Fig. 7. Example of a potential of a system with a false vacuum


