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The theta vacuum is known as a state of a degenerate vacuum characterized by
its topological nature, the winding number, due to periodic boundary conditions. Instanton is
understood as a tunneling transition in between different winding numbers. The theta vacuum is
theoretically necessary to resolve the U(1) problem of QCD and also to interpret the CP invariance

of the QCD Lagrangian by introducing a hypothetical particle, axion. However, the concept of the
theta vacuum i1s still metaphysical and its physical existence has not been manifestly demonstrated

to date. Therefore, we tried to phenomenologically actualize the essence of instanton in the
laboratory experiment.
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