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While more symmetries are broken as we lower the energy scale of the theory
in most of the examples we know, it Is known that there are some exceptional cases where symmetries
emerge. In this research, we aimed for better understanding of emergence of symmetries by
combination of physical and mathematical methods. More concretely, we started with examples of
theories with emergent supersymmetries in the low energies (originally discovered by author and
collaborators), and constructed topological quantum field theories by taking appropriate limits of
the supersymmetric partition functions. We also discussed emergence of Yangian-type
infinite-dimensional symmetries in the BPS sectors of supersymmetric field theories, and constructed

for the first time examples where the proposed correspondence between integrable models and quantum
field theories break down. We moreover discussed examples of emergent global symmetries in the

discussion of ensemble averages in holography.
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