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The gradient flow is a new procedure to suppress the divergence in gauge
theory. The gradient flow equation is a kind of diffusion equation, and the correlation function of
the flow field given by the solution has a good property, which is called the ultraviolet (UV)
finiteness. In the gradient flow, any correlator of the flowed field is UV finite without any extra
renormalization at positive flow time if the four-dimensional theory is properly renormalized. This
research is the foundation of the method of quantum field theory, which focuses on the properties of

the equation itself.

The results of this research can be roughly divided into two categories. One is the theoretical
aspect of the gradient flow equation, especially its extension to supersymmetric theory. The other
is phenomenological applications, in particular, a new method to obtain sphaleron solutions and to
study the phase structure of spontaneous gauge symmetry breaking using the gradient flow method.
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