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To comprehensively understand the properties of cuprate high-temperature
superconductors from the microscopic level, the electronic states of the two-dimensional t-J model,
which is a model derivable from atomic orbitals of high-temperature superconductors, are
investigated, and various anomalous features observed in cuprate high-temperature superconductors
are collectively explained as properties near the Mott transition. In addition, by using t-J models,

the emergence of states in the gap by doping a Mott insulator, which is a distinctive feature of
the Mott transition, is investigated, and it is shown that double occupancy is not essential to this
feature and that this feature can be interpreted as the emergence of low-energy spin excited states
of a Mott insulator in the electronic excitation spectrum with the dispersion relation shifted by
the Fermi momentum by doping a Mott insulator, reflecting the spin-charge separation of the Mott
insulator.
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