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Control, measure, and transfer the quantum information in semiconductor nanostructur
es
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We have succeeded for the first time to demonstrate operations combining one-qubit
unitary gate and two-qubit operation of spin qubits realized in quantum dot (QD) system. By improving dev
ice design, the world fastest x-rotation (127MHz) and z-rotation (50MHz) are achieved. We designed a micro
-magnet structure that enable electron dipole spin resonance operations to individual spins in multi-QD ar
ray and succeeded in controlling three spins. In an InAs QD, the strength of spin-orbit interaction and g-
tensor are precisely determined and controlled by gate. Combining tunnel-coupled quantum wires and an Ahar
onov-Bohm ring, the control of flying qubit is realized by the two-path interferometer. Using surface acou
stic wave, single electrons are coherently transferred between distance QDs with success probability more
than 90 %. We developed wide-band capacitance measurement system to detect the signal related to spin trip
let state in a coupled QD system.
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