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Research Abstract

K-I. A studied the non-perturbative renormalization group method to investigate the dynamical chiral symmetry breaking in gauge theories. The mean field method so far
like the Schwinger-Dyson equation suffers a serious gauge dependence. The non-perturbative renormalization group beta functions can be improved to give less gauge
dependent physical results by taking account of non-ladder type diagrams. The chiral phase structures in the hot and dense QCD matter is a hot topic in the high energy
physics and nuclear physics, and the non-perturbative renormalization group beta function in the hot and dense states are evaluated and the importance of the effective
potential and the Lorentz non-invariant operators are found. Also, the infinite range interactions are studied with the simplest Ising model. Introducing a new method of
finite range scaling, we evaluate the critical coupling constant and the exponent by referring to the zeta function.
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