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Rigorous construction of many-electron systems
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In this research project I analyzed quantum many-body systems of electrons

hopping and interacting on a crystalline lattice at positive temperature. Physical quantities of the
systems are defined within the framework of quantum statistical mechanics. It is an important theme
of today"s mathematical physics to rigorously analyze many-electron systems in low temperatures by
keeping the intensity of electrons® interaction positive. Renormalization group method is believed
to be effective to improve the temperature-dependency of allowed magnitude of interaction. The main
achievement of this research project is that mathematical analysis of interacting many-electron
systems in wide temperatures regions down to zero-temperature was made possible by rigorous
construction of renormalization group methods.
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