(®)
2016 2020

Realization of spacetime symmetries in lattice field theory
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(QCD)

The lattice field theory, represented by lattice gauge theory in elementary
particle physics, is a powerful framework which enables non-perturbative formulation and analyses of
quantum field theory (QFT). It has provided great achievements in mathematically rigorous
formulations of QFT and in investigations of the dynamics of quantum chromodynamics (QCD) on the
basis of computer simulations. The lattice field theory, however, precisely because it is based on a
discretization of spacetime, it is quite incompatible with spacetime symmetries such as the
translation, rotation, and supersymmetry; this point prevents a straightforward studies of physics
related to spacetime symmetries. In this research project, setting the construction of the
energy-monentum tensor in the lattice field theory by the gradient flow, which we developed recent
years, as a core idea, we have obtained various results on the realization of spacetime symmetry in
QFT at the non-perturbative level.
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