(®)
2020 2023

Development of fundamental tools for electron quantum optics with single flying
electrons
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This research focuses on the development of fundamental technologies for
electron quantum optics experiments using single electrons transported by surface acoustic waves
(SAWs). The major achievements include: 1. Demonstration of a technique for complete control of the
timing of single-electron transfer. 2. Observation of antibunching in a collision experiment between

two single flying electrons. 3. Development of a technique for generating isolated SAW pulses and
demonstration of high-efficiency single-electron transfer using these pulses.

In addition to the experiments that led to the above achievements, this research also aims to
transplant the SAW-based single-electron transfer technology developed for GaAs electron systems to
Si _electron systems. To this end, we have also developed a technique for generating GHz-band SAWs
using piezoelectric thin films and have confirmed the generation of 1 GHz SAWs.
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Letters Editor’s pick
- H. Edlbauer et al., Appl. Phys. Lett. 119, 114004 (2021).
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- J Wangetal., Phys. Rev. X 12, 031035 (2022).

(https:/iwww.aist.go.jp/aist_j/press_release/pr2022/pr20220907/pr20220907.html)
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Nature Nanotechnology
- J. Wang et al., Nature Nanotechnology 18, 721-726 (2023).
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