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MUSEUM(Muonium Spectroscopy Experiment Using Microwave )
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K. Sasaki, et al., IEEE Trans. Appl. Supercond.,10.1109/TASC.2022.3190803 (2022).
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H. Yamaguchi, IEEE Trans. Appl. Supercond. Vol. 29, no. 5, Aug. 2019, Art. no. 9000904
H. Tada et al., IEEE Trans. Appl. Supercond.,10.1109/TASC.2022.3190264 (2022).
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H. Yamaguchi, IEEE Trans. Appl. Supercond. Vol. 29, no. 5, Aug. 2019, Art. no. 9000904
H. Tada et al., IEEE Trans. Appl. Supercond.,10.1109/TASC.2022.3190264 (2022).
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H. Yamaguchi, IEEE Trans. Appl. Supercond. Vol. 29, no. 5, Aug. 2019, Art. no. 9000904
H. Tada et al., IEEE Trans. Appl. Supercond.,10.1109/TASC.2022.3190264 (2022).
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Significance of MuHFS measurements

e Theoretical value

AUZZFS:4 463 302 872(515) Hz (115 ppb) ML Eides, Phys. Lett. B 795, 113(2019).

-3
Ay =104 0 R Ze 145 A A A
VHrs = 3 A CR— +— + AVppp + Algcep T Al,euk

ny, 237 Hz 65 Hz

e Experimental value @LAMPF
Av(ZF) = 4.463 302 2 (14) GHz (300 ppb)

D. E. Casperson, et al., Phys. Lett. 59B 397 (1975).

Av(HF) = 4.463 302 765 (51)(17) GHz (12 ppb) < Statistical error dominates

Stat. Syst. (Hz) Major system error sources are
wlu, = 3.183 345 13 (39) (120 ppb) sas pressure and

W. Liu, et al., Phys. Rev. Lett. 82 711 (1999).
microwave power uncertainty

High Intensity Beams at J-PARC and New Development Elements
(Proton detectors, magnetic field detectors, etc)

e MuSEUM’s Goal : 10 times more accurate
10X improvement in accuracy provides precise validation of standard models
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HF'S of Hydrogen-like Atoms
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» Muonium provides the most precise theory/experiment comparison
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Additional Positron Detector _E jl
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® Increase of statistics and measurement
of forward/backward asymmetry to study
systematic uncertainties.

e Development and testing Prototype

1 I L1 1 I L1 1 ' L1 1 I L1 1 1 : } i
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Time (ns) ¢ Improved and scheduled for mass
production
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