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New aspects of nonperturbative quantum phenomena based on composite soliton
configurations
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The formulation and analysis of quantum field theory is mainly based on
perturbation theory. This is the reason why we have not yet reached essential understanding on
nonperturbative phenomena including quark confinement and mass gap in gauge theory. In this research

we focus on composite soliton configurations called bions and Investigate their properties in
details. The achievements are summarized as follows: (1)We have obtained the results indicating
adiabatic continuity between the bion-induced weak-coupling confining phase and the strong-coupling
confining phase by use of quantum anomaly matching and lattice simulations. (2)We have found that
one can obtain exact and unambiguous results of physical quantities by summing up the perturbative
and the nonpertubrative bion contributions, where imaginary ambi?uities are cancelled. It indicates
that we can construct nonperturbative formulation of quantum field theory based on the summation,

which is called resurgence theory.
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