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New analysis of phase transition physics by weak renormalization group
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Renormalization group analysis is equivalent to contiguous addition of
guantum effects to the micro system. If the spontaneous symmetry breakdown occurs at a scale, then
the analyticity of the system is lost there, and we have no global solution beyond there. This means

failure of the renormalization group analysis. We reconsider the situation by taking the idea of
weak solution. We got the weak global solution, and we calculate the macro physical quantities with
it. Due to the spontaneous symmetry breakdown, there appear multiple solutions satisfying the
stationary condition of the free energy. The weak solution correctly picks up the minimum free
energy solution.

We also investigate the intrinsic relation between renormalization group and deep learning. We found
that the optimized machine by learning the statistical system configurations, memorizes the free
energy of the system as a function of temperature. Then the machine knows the phase transition
temperature of the system.
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