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The permanent electric dipole moment (EDM) of elementary particles is a physical quantity that reflects CP
symmetry breaking, and is being explored. In particular, it is theoretically suggested that electron EDMs are
amplified as atomic EDMs in heavy elements. In this project, we aim to achieve high-precision EDM measure-
ment using francium (Fr) atoms trapped by laser cooling technique. Toward this end, a radio frequency dipole
mass filter (RFDMF) was developed for the generation of high-purity Fr ion beams to enhance the number of
trapped Fr atoms. The RFDMF is a device that oscillates the beam using an oscillating electric field, and is
designed to remove impurity ions lighter than Fr in a short beam transport system with a total length of sev-
eral tens of cm. The parameters of the oscillating voltage required for the RFDMF to remove impurities were
searched for by simulation, and an AC circuit that can apply an oscillating voltage in the range of the param-
eters obtained from the simulation was created. The performance of the mass filter was evaluated by off-line
experiments using stable atom rubidium and Fr generation experiments using the RIKEN AVF cyclotron.
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