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By applying both a potential difference and a temperature difference between
electrodes, nanostructure quantum systems have recently gained considerable attention as

thermoelectric devices converting heat into electrical energy. In this research project, we have
revealed that controlling the quantum coherence of the system is highly effective in improving their
thermal efficiency and output power of nanoscale quantum structures. By embedding a quantum dots in
the ring and controlling quantum coherence, we could improve them by up to 5-10 times compared to a
dot. We also obtained similar results in the case of nanoscale nanoribbons.

Understanding nanoscale thermoelectric phenomena requires thermodynamics based on quantum
principles. By developing the "non-equilibrium quantum thermodynamics™ of a single-level quantum
dot, we have found that optimal driving between non-equilibrium steady states that minimizes the
generalized work dissipation is characterized by thermodynamic distance.
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