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Exploring the novel quantum electronic physics in solid state using spatial
control of paired quantum states

Tarucha, Seigo
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We developed novel quantum technologies of implementing the largest
number spin qubits and controlling the local and nonlocal quantum entanglement in various ways with
GaAs multiple quantum dots and operating the high-fidelity quantum gates with Si quantum dots.

We realized spatial separation of an electron pair and their coherent transport. We also
controlled charge neutral current generated based on electron pair splitting. We for the first
time observed coherent Cooper pair splitting for double InAs quantum dots or nanowires contacted to
a superconductor. We revealed Majorana signatures using topological insulators HgTe. We for
the first time demonstrated the state projection of a photon polarization pair to a photon-electron
spin pair. We also proposed that significant improvement of the quantum efficiency in this state
projection process can be achieved by combining with photonic nano-structures.
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