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Theoretical study of the mechanism of high-temperature superconductivity and
design of new superconductors based on the electron-correlation mechanism
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We investigated the mechanism of high-temperature superconductivity on the
basis of electronic models with strong correlation. The cuprate high-temperature superconductors
are known as a typical strongly-correlated-electron system. We tried to optimized the wave function

of many-electron systems and succeeded to obtain the most optimized wave function. The electronic
state was examined by using this wave function. We found that there is a crossover between weakly
correlated and strongly correlated regions. In the strongly correlated region, the
antiferromagnetic correlation is suppressed and at the same time the superconducting pair
correlation is enhanced. This leads to the result that the superconducting transition occurs in the
strongly correlated region as a result of crossover from weakly to strongly correlated regions.
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