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Precise measurement of muonium HFS for new physics search hunting
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Muonium (Mu) is a hydrogen-like atom made of a positive muon and an

electron. Unlike hydrogen or other ordinary atoms, there is no effect from internal structure of the
nucleus in muonium. One can calculate muonium ground-state hyperfine structure (MuHFS) without
considering such effect. These features make muonium one of the best probes to test the bound-state
Quantum Electrodynamics (QED). We demonstrated the first measurement of muonium hyperfine structure
interval v in Kr gas. The measurement was conducted in a magnetic field of 100 nT. This is the
first attempt to apply ” old muonium” and “ Rabi oscillation” methods for pulsed muon beam to
reduce the statistical uncertainty. We obtained the value of the ground-state hyperfine structure
interval of muonium as v = 4 463 301.61 + 0.71 kHz. Systematic uncertainty was evaluated to be 83
Hz. The uncertainty is two times better than the preceding zero-magnetic-field measurement.
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