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FURNER

We analyzed the spontaneous symmetry breaking in the Nambu-Jona-Lasinio model
(NJL model). One way of analyzing this phenomenon is a method of external field.
However, the physical mass obtained by that method is incorrect and the chiral symmetry
is not spontaneously broken. The correct solution is determined by comparing the height
of the effective potential. Therefore, we developed a new iterative transformation method
and showed that the new method selects the physical mass uniquely in the NJL model
at zero density. Furthermore, the iterative method did not work in the NJL model at
finite density, so the detailed analysis was implemented by the other two methods, but
even in these cases, correct physical mass may not be obtained in some cases . This
problem was solved by introducing mathematically expanded concept of weak solution.
An analysis method using weak solutions of partial differential equations was applied to
the Ising model to show its physical correctness.
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