©
2018 2022

Theoretical study on highly correlated quantum states and current fluctuations
of interacting electrons in nanoscale and mesoscale systems
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In mesoscale and nanoscale systems such as quantum dots, quantum condensed

phases in which electrons are strongly correlated are realized at low energies. In this study, using
an extension of Fermi fluid theory based on many-body quantum mechanics, we have shown that
three-body correlations between electrons systematically contribute to transport phenomena such as
nonlinear conductivity and current fluctuations. Furthermore, using the numerical renormalization
group method, which can accurately calculate low-energy quantum states, we have demonstrated
concrete examples of the effect of three-body correlations on transport coefficients of quantum
impurity systems with internal degrees of freedom such as orbital degrees of freedom in addition to

spin.
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