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Mathematical Analysis of Critical Interactions in Classical Fields
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Regarding the critical interactions in the theory of classical fields, we
have studied equations of nonrelativistic fields and of semirelativistic fields and related
inequalities appearing in the analysis of those equations. As for the nonlinear Shr¥"odinger
equations, we proved blow-up of solutions in non-gauge invariant setting.

Moreover, we have improved the Br¥"ezis-Gallou¥"et argument by renormalizing higher order energy to
cover higher order nonlinearities in the global Cauchy problem for nonrelativistic and
semirelativistic equations.
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