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We apply the non-perturbative renormalization group (NPRG) method to analysis of quantum
mechanics of various systems, particularly, many degrees of freedom systems. The NPRG is a tool
for handling quantum corrections systematically and is expected to be powerful especially in analysis
of the non-perturbative dynamics. We first analyze quantum anharmonic oscillators by solving
the local potential approximated Wegner-Houghton equation (LPA W-H eqn.). We find that our
NPRG results are very good for almost all cases. However, in extreme situation where semi classical
approximations work very well, our method fails to give right results. As non-trivial applications, we
also analyze the supersymmetric quantum mechanics and two particle systems and found that the
NPRG method works well.

Next we apply our NPRG method to the Caldeira-Leggett model, which is a typical model of
quantum dissipative systems. The NPRG method enables us to interpret various types of dissipation
as effective IR cutoff or effective UV cutoff of the environmental quantum degrees of freedom, so we
can understand the dissipation effect physically and intuitively. Analyzing the dissipative quantum
tunnelling by NPRG method, we investigate how the dissipation enhance or suppress the quantum
tunnelling processes. Our results are qualitatively consistent with previous results obtained by semi-
classical method with crude approximation. We discuss the essential issues of the quantum dissipating
system, breaking of the time reversal symmetry, the effective potential and the spontaneous symmetry
breaking, the energy gap and the tunnelling rate.
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