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Study on ultra-high electric field acceleration lens in a compact ion microbeam
system
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lon microbeams are a technology that enables the ultra-precise alignment
of quantum bits required for quantum computers and the fabrication of new optical elements in
optical communications by microfabrication. The overall concept of the research is to develop an
ultra-precision ion array and microfabrication system using acceleration lenses that simultaneously
accelerates and focuses the beam by electrostatic fields, and to investigate how small the beam
diameter can be reduced.

In this study, we proceeded with the development of a lens system that can be adapted to a
laser-cooled single ion source, which is the goal of the Laser-cooled Single lon Source Project at
the Quantum Materials and Applications Research Center, Takasaki Institute for Advanced Quantum
Science, QST, and succeeded in designing a lens system that can irradiate with a precision of 4.5 nm

using a two-stage acceleration lens with a magnification of 0.006.
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