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Production of a low-energy atomic beam with ion-electron recombination toward
atomic-beam spectroscopy of lawrencium

Ito, Yuta
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In superheavy elements, those with atomic numbers exceeding 100, the intense
Coulomb force of the atomic nucleus causes a strong relativistic effect on orbital electrons. In
lawrencium (Lr), atomic number 103, this relativistic effect is predicted to first cause anomalies
in the periodic law of valence electron orbits. This research focuses on using atomic spectroscopy,
specifically the Stern-Gerlach experiment, to directly identify the valence electron orbit of Lr. To
achieve this, we developed a production method of a low-energy atomic beam by ion-electron
recombination, incorporating ion guide techniques. To maximize recombination efficiency, we
developed ion optics for manipulating ion beams precisely and detectors and conducted direct

measurements of atomic beams.
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