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In the strongly correlated electron systems, various electronic phases such as
superconductivity and ferromagnetism are competed. This study aims to understand such
competing electronic phases in the correlated electron systems by use of numerical
techniques. Magnetic semiconductors show some unique properties by a coupling between
conduction electrons and magnetic ions. Due to this coupling, one needs to consider
simultaneously the electronic states of semiconductors and the electrons correlation
inducing the magnetism. In this study, we combine the density functional theory for the
electronic states of semiconductors and the quantum Monte Carlo method to include the
correlation effects of magnetic ions. Furthermore, the thermoelectric power in the
correlated electron systems is clarified by the dynamical mean—-field theory.
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