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Internal degree of freedom in novel molecular conductors
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RG+cRPA

We performed theoretical analysis of the novel phenomena induced by the orbital
degrees of freedom in molecular conductors, ruthenate superconductors, and high-Tc cuprate
superconductors. We developed a new scheme of the renormalization-group method, called the RG+cRPA
method, which enables us to calculate higher-order vertex corrections systematically with high numerical
accuracy. By utilizing this method, we revealed the origin of intramolecular charge ordering in molecular
conductors, and proposed a new mechanism of the triplet superconductivity in ruthenates. For the
cuprates, we predicted that the orbital degree of freedom is of crucial importance, and succeeded for the
first time in reproducing the experimentally-observed charge-density-wave state.
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