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During this research stay, I worked at the Max Planck Institute for Nuclear Physics (MPIK) in Germany on
precision measurements of charged particles using a Penning trap. A Penning trap confines charged particles
stably for long periods by combining electric and magnetic fields. By precisely measuring the motional
frequencies of the trapped particles, physical quantities such as their masses and magnetic moments can be
determined with high precision.

During my stay, I participated in the construction and commissioning of an offline Penning-trap setup using
permanent magnets. This setup is intended to test new detectors and cooling techniques before they are
implemented in the main experimental setup. Its primary goal is the production, trapping, and laser cooling of Be*
ions. In the future, sympathetic cooling of *He?" using laser-cooled Be* ions is also planned.

As part of the commissioning work, I evaluated the performance of a detection system for measuring the weak
signals generated by trapped ions. I also fabricated an electron source required for ion production and confirmed
that electrons were successfully emitted. After that, I assembled and wired the trap system, installed it into the
apparatus, and performed vacuum and cooling tests. Through these activities, I confirmed that the main
components operated properly and completed the preparation for Be* ion production, trapping, and signal
detection.



