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Single electron manipulation on liquid He surface and its application for
quantum information processing
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Capillary action condenses a thin liquid He film in a micro-channel device,
on which a small number of electrons are trapped. Aiming to form qu-bits, we investigate a few
e:ectrons properties. The device design was further developed to control a small number of
electrons.

Using the micro-channel device, a dynamic process of the Wigner solid on liquid helium is
investigated. When the Wigner solid coupled with surface wave is accelerated to the phase velocity
of surface wave, surface dimples deepen, and then the solid slips out from the dimples. We obtains
important information how the dimple grows approaching the phase velocity and after the slip by
deceleration how dimples are re-generated under each electron. A laser spectroscopy of Dy atoms is
employed to study the process of elementary excitations in superfluid He. Anomalous motion of
charged nano-particles trapped under He surface is elucidated to conclude the attachment of quantum
vortex to the particle.
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