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Control of Single Photo-Electron and Its Spin Detection Using Quantum Dots

Akira O1wA and Seigo TARUCHA

Quantum state transfer between a single photon and a single quantum in the solid state is needed to
realize an essential constituent of quantum memory and quantum interface for the global quantum
information network. The electron spin in quantum dots is a suitable candidate for such a purpose
because of its long coherence time and matching to the communication wavelength. Therefore, the first
step toward the quantum state transfer is the control of single electrons generated by single photons
using quantum dots. In this paper, we show the trapping and resetting of the single photo-electrons in
a single quantum dot in a controlled manner. We also demonstrate the detection of the photo-electron
spin. These achievements will significantly contribute to the development of the photon-spin quantum

interface.
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