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We report on the design, implementation, and initial performance of an
experimental apparatus for trapping and manipulating beryllium ions. The
setup is based on a surface-electrode Paul trap optimized for stable confine-
ment of 9Be+ ions, combined with a laser system tailored for photoionization,
Doppler cooling, and state detection. Particular emphasis is placed on the
optical layout, much of which was designed and built in-house. Neutral beryl-
lium atoms are generated via laser ablation and subsequently ionized using
a resonant two-step photoionization scheme. Trapped ions are cooled close
to the Doppler limit, and fluorescence is detected using a high-numerical-
aperture imaging system. We present initial trapping results, demonstrating
stable confinement of single and few-ion crystals for several hours, and we
characterize fluorescence signals under various operating conditions. These
results confirm the robustness of the setup and provide a foundation for fu-
ture experiments involving coherent control and precision spectroscopy. This
work establishes a versatile platform for further studies in quantum optics and
trapped-ion physics, with applications in quantum information processing.
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