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We investigated how interactions between electrons, known as quantum
many-body effects, affect electrical current and noise in nanoscale devices called quantum dots,
under extremely low temperature conditions. By combining theoretical analysis with experimental
measurements, we successfully identified, for the first time, a quantum state arising from
cmany-body correlations involving multiple electrons. Furthermore, we proposed a novel and accurate
method to determine the "Kondo temperature,” an important energy scale that characterizes many-body
behavior in quantum dots. This method was validated through comparison with experimental data. In
addition, we developed new theoretical frameworks and measurement techniques to analyze quantum
fluctuations and quantum entanglement phenomena that emerge from the wave-like nature of electrons.

These results contribute to a deeper understanding of quantum transport phenomena and open new
possibilities for future quantum technologies.
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