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The two-dimensional lattice of the CaVv409 type is the regularly one-fifth
depleted square lattice whose unit cell contains four sites. We have clarified that the Hubbard model on
this lattice shows rich variety of metal-insulator transitions as well as magnetic transitions. For this
purpose we use the mean field approximation at the quarter filling, while the dynamical mean field theory
is emﬁloyed at_the half filling. Difference between the nonmagnetic semiconducting ground state of FeSi
and the magnetic metallic one of FeGe is understood in the light of quantum phase transitions in the
multi-orbital systems.
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